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MMOSICHUTEJIbHASA 3AITMCKA

[Iporpamma mo yaeb6HOMY mpeamery "bromorus" (manee - 6uomorus) Ha ypoBHE CpETHETO 00mero oopa3oBaHUL
pa3paborana Ha ocHOBe DenepanpHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanmu B Poccuiickoit eneparumy,
OI'0OC COO, Koumenuuu mpemnonaBaHus ydeOHOTO mpenmeTa «buomorms» W OCHOBHBIX ITONIOKEHHH (eneparbHOI
paboyeli mporpaMMbl BOCIIUTAHUSL.

VYueOnsii npeamer «buonorus» yriayonéHHoro ypoBHs wu3ydenust (10-11 kmaccel) sBuSeTCS OIHUM U3
KOMITOHEHTOB IpeAMeTHOW obmnactu «EcrecTBeHHO-HayuHble TIpenmersl». CoryacHo mnojoxeHusm @OI'OC COO
npoduibHbIe yueOHbIE TPEAMETHI, U3ydaeMble Ha YIIIyOJIEHHOM YpOBHE, SIBIISIOTCS criocoOoM auddepeHnuaniuy o0ydeHus
Ha YpOBHE CpeIHero oOmero oOpa3oBaHWS W NPU3BAHBI O0ECHEYUTH MPEEMCTBEHHOCTh MEXIy OCHOBHBIM OOLIHM,
CPeAHUM OOLIMM, CpeHMM NPO(ECCHOHATBHBIM M BBICIIUM 00pa3oBaHHeM. B To ke BpeMsi KaIpblil M3 3TUX Y4eOHBIX
MIPEAMETOB JIOJKEH OBITh OPUEHTHUPOBAH HA IPHOPUTETHOE PELICHHE 00pa30BaTEIbHBIX, BOCIUTATENbHBIX U Pa3BUBAOIINX
3aj1a4, CBSI3aHHBIX C MPOOpHEHTANMEH 00yJaromXcs U CTUMYJIHPOBAHUEM HHTEpeca K KOHKPETHOW 00JIaCTH HaydHOTO
3HaHU, CBA3aHHOTO C OMOJOTHEH, MEAUIIMHON, SKOJIOTHEH, ICHXOJIOTHEH, CIIOPTOM FITH BOSHHBIM JIEJIOM.

[Iporpamma mo yueOHOMY mpenmety "buonorns" maér mpeacraBieHHE O HEIM M 3aJadax M3y4YCHHS YIeOHOTO
npeamera «buosorus» Ha yriayOIEHHOM ypoOBHE, OMpelernsieT o0s3aTenbHOe (MHBAPHAHTHOE) IPEIMETHOE COJCpKaHMe,
€ro CTpyKTYpHUpPOBAHHE I10 pa3ZelaM U TeMaM, paclipeAeieHue Mo KiaccaM, peKOMEHIYET IOCIIeJ0BATEIbHOCTh U3YICHHS
y4eOHOro mMarepuaia ¢ y4€ToM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JJOTMKN y4eOHOTO Mpolecca, BO3PaCTHBIX
ocobeHHOCTEW oOydatomuxcsi. B mporpamme mo OMOJOrMM peaM30BaH IPUHIMI IPEEMCTBEHHOCTH C H3y4YCHUEM
OMOJIOTMM Ha YpPOBHE OCHOBHOrO o00IIero oOpa3oBaHus, Onarojapss 4YeMy IpPOCMAaTPHUBACTCS HANpPaBICHHOCTh Ha
MOCNEyIoNIee pa3BUTUE OWOJOTMUECKMX 3HAHWH, OPHUEHTUPOBAHHBIX Ha (OPMUPOBAHUE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHS, IKOJIOTHYECKOTO MBIIIICHUs, HPEICTABICHUI O 3I0POBOM 00pa3e >KM3HHW, Ha BOCIIUTAHUE OEPEIKHOTO
OTHOIICHHUS K OKpY’KaloIled NMpUpOJHOH cpene. B mporpaMme mo OMONOTHH TakKe MOKa3aHbBI BO3MOXKHOCTH y4eOHOTO
npenmera «buomorus» B peammzamuu TpeboBaHuit GI'OC COO K IUIaHUPYEMBIM JHUYHOCTHBIM, METAlpPEeIMETHBIM WU
NPEAMETHBIM pe3ylibTaTaM OOydYeHHsS M B (OPMHUPOBAHMM OCHOBHBIX BHJOB Y4EOHO-IIO3HABATEIBHOW JEATEIBHOCTH
00yJaromuXCs 10 OCBOCHHUIO COJIEPKaHHUS OMOJIOTNIECKOro 00pa3oBaHus Ha YPOBHE CPEJHEr0 00IIero oopasoBaHusl.

VYueOnslii mpeamer «buonorus» Ha ypOBHE cpegHEro oOmero o0pa3oBaHMS 3aBEpIIAcT OMOJIOTHYECKOE
o0Opa3oBaHue B IIKOJIC ¥ OPHEHTHPOBAH Ha paclUIMPEHUE U yIiTyOneHne 3HaHNH 00yJaronuxcst O )KUBOH MPHUPOAE, OCHOBAX
MOJICKYJISIPHOW M KICTOYHOM OHOJIOTHH, IMOPHOJIOTHU U OUOJOTHH DPa3BUTHSA, TCHETHUKH, CEJICKIUH, OMOTEXHOJOIHUH,
9BOJIIOI[IOHHOTO YYEHHUS M SKOJIOTHH.

Wzyuenne yueOHoro mpeamera «buojorus» Ha yriayOJieHHOM YpOBHE OpPHEHTHPOBAHO Ha MOATOTOBKY
oOyyaromuxcss K TOCIEAYIONIEeMY MOJYYeHHI0 OHOJIOTHYECKOro oOpa3oBaHMA B BY3aX M OpPraHM3ALUAX CPEIHEro
npodeccronanbHOro 0opazoBanusi. OCHOBY €ro COAEP)KaHUSI COCTAaBIISIET CHCTEMa OMOJIOTMYECKMX 3HAHUM, TOJTyYSHHBIX
IIPU U3yYCHUH O0YYAIOUIMMHCSA COOTBETCTBYIOUINX CHCTEMATHYECKUX Pa3/ieloB OMOJIOTMH Ha yPOBHE OCHOBHOTO OOIIEro
obpazoBanus, B 10—11 xiraccax 3Tv 3HaHMS TOJTydaroT pa3BuTHE. Tak, pacIIMPEHB! U YIIyOJIeHb OMOJIOTHYecKHe 3HAHUS O
pacTeHusX, KMBOTHBIX, TpHOax, OaKkTepusX, OpraHU3ME 4YeJOBeKa, OOIIMX 3aKOHOMEPHOCTAX XHM3HH, IOTOJHHUTEIHEHO
BKJIFOUCHBI OMOJIOTMYECKHE CBEIEHMS INPHUKIAJHOTO W IIOMCKOBOTO XapaKTepa, KOTOPHIE MOKHO HCIIOJIB30BATh KaK
OpPHEHTHpPBI ISl TIOCIeNylomero BbeIOOpa mpodeccuu. Bo3MoxkHa Taxoke HMHTErpanust OHONOTHUECKMX 3HAHUH C
COOTBETCTBYIOIIMMH 3HAaHHUSAMH, TIIOJYyYEHHBIMH OOyJalONIMMHCS TpH H3Y4YeHHH (U3UKH, XUMHH, Teorpagun U
MaTeMaTHKH.

CtpykTypa mporpammsbl 1o ydyeOHOMy mpeamery "buonorusa" oTpaxaer CHCTEMHO-YPOBHEBBIA M IBOJIOIMOHHBIN
MOJX0ABI K M3y4eHuio Ouoioruu. COrjgacHO MM, M3Y4alOTCS CBOMCTBAa M 3aKOHOMEPHOCTH, XapaKTepHBIE IS KHUBBIX
CHCTEM pa3HOTO YPOBHS OPTraHW3AINM, SBOJIIOIMU OPraHMYECKOTO MHpa Ha 3emiie, COXpaHEHUS OHOJIOTHMYECKOTro
pasHooOpa3us miaHeTsl. Tak, B 10 Kimacce M3y4aroTcsi OCHOBBI MOJICKYJISIPHOM M KJIETOYHON OHMOJIOTHH, SMOPHOJIOTHH H
OMOJIOTHH Pa3BUTHA, TEHETHKH U CEJIEeKIHH, OMOTEXHOJIOTMH W CHHTETHYECKONH OWOJIOTHM, aKTYalIW3UPYIOTCS 3HAHUS
oOyyJaromuxcsi 1Mo OOTaHUKE, 300JIOTHH, aHATOMHUH, (HU3HOJIOrMM denoBeka. B 11 kiacce M3y4aroTcst HBOJIOLMOHHOE
Yy4eHHE, OCHOBBI SKOJIOTHH U yueHHe o Ornocdepe.

VYuebnsiii npeamer «buonorus» npu3BaH 00eCIEUNTh OCBOSGHHE OOYYaIOIIMMHCS OHOJOTMUECKHX Teopuil u
3aKOHOB, MW, IPUHIIUIIOB U MPaBHJI, JISKAIINX B OCHOBE COBPEMEHHOI €CTECTBEHHO-HAYYHONW KapTUHBI MHUpa, 3HaHUH O
CTPOEHHMH, MHOT000pa3suy M OCOOCHHOCTSIX KJICTKH, OpraHu3Ma, IOIYJISUH, OHOIEHO03a, 9KOCHCTEMBI, O BBIIAIOIIMXCS
HaYYHBIX JIOCTHIKEHUSX, COBPEMEHHBIX HCCIIEOBAHUAX B OMOJIOTHH, MIPUKIAIHBIX acleKTax OMOJOrn4ecKux 3HaHud. J{is
pa3BUTH W TIOANCPIKAHUS HHTEpeca oOydaromuxcs K OWOJOTHM Hapsly CO 3HAUYHUTENBHBIM O00BEMOM TEOPETHYECKOTO
MaTepHaja B COACp)KaHUU MPOTPAMMBI 10 OMOJIOTHH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBIICHHS M Pa3BUTHA
TOM WM HWHOM o0macTh OHOJOTHWH, BKJIAJOM OTEYSCTBEHHBIX M 3apyOeKHBIX YUEHBIX B pEIICHHE Ba)KHEHIINX
OMOJIOTHYECKUX U 3KOJIOTHIECKHUX MPOOIIeM.

Lens m3ydenus ydebHOTO mpenmera «buonorms» Ha yrIyONEHHOM YpPOBHE — OBJIAJCHHE OOYYaOIIMMHUCS
3HAHWSAMH O CTPYKTYPHO-(YHKIIMOHAJTbHOW OpPraHU3alMU JKMBBIX CHCTEM DPAa3HOTO paHra W IPUOOpETEHHE YMEHHUI
UCIIONIb30BaTh ATH 3HaHHWA B (POPMHPOBAHMM HHTEpeca K ONpeaes€HHOW o0iacTd npodeccHOHANIBHON JeaTelbHOCTH,
CBSI3aHHOW C OMOJIOTHEH, MK K BBIOOPY yueOHOTo 3aBeJJeHUS VIS IPOAOJDKEHHS OMOJIOrMYeCKOro 00pa3oBaHusl.

JoctmwxeHnne uenu wuzydeHus ydeOHoro mnpenmera «buonorus» Ha yriayOia€HHOM ypOBHE oOecIeYHnBacTCs
pellIeHreM CIeAYIOIUX 3a0au:

0CBOCHHE 00YYAIOIINMHKCS CUCTEMbI OMOJIOTMYECKUX 3HaHUIT: 00 OCHOBHBIX OMOJIOTHYECKUX TEOPHUSX, KOHIEIIIHAX,
THIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX M MPAaBMUIIaX, COCTABIIAIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTHHY MHUPA;



0 CTPOCHWH, MHOTOOOPa3uN U OCOOCHHOCTSIX OMOJIOTHYECKUX CHCTEM (KJIETKA, OPTaHW3M, MOIYJISIIHS, B, OMOTeOIeHO03,
ouocdepa); 0 BBIIAIOMIMXCS OTKPBITUSIX U COBPEMEHHBIX MUCCIIEAOBAHNUSX B OMOJIOTHH;

03HAKOMJICHHE OOYYaIOIIMXCS C METOJAaMH TO3HAHUS JKUBOM MPUPOMBL: HCCICAOBATEILCKUMUA METOJaMHU
OMOJIOTMYECKHX HAyK (MOJEKYJSIPHOW M KJIETOYHOW OHONOTHH, SMOPHUOJIOTMH W OWOJIOTUM DPa3BHUTHS, TCHETUKH U
CeNeKIMH, OMOTEXHOJOTMH U CHUHTETHYECKOH OWOJOIrHWH, MAJCOHTOJOTHMH, DKOJOTHH); METOIaMH CaMOCTOSTEIHHOTO
MPOBEICHUS OHMOJIOTHYECKUX HCCICIOBaHUN B JabopaTopuu W B TpuUpoje (HAOIIOACHUE, M3MEPCHHE, SKCICPUMCHT,
MOJICIUPOBAHHE);

OBJIAZICHUE OOYYArOIIUMKCS YMCHHUSMHU: CAMOCTOSATCIBHO HAXOJWTh, AaHAJTU3UPOBATh U  HCIOIB30BaTh
OHMOJIOTHYECKYI0 MH(MOPMAIIHMIO; IMOJB30BATHCS OHMOJIOTUYCCKON TEPMUHOJOTHEH M CHMBOJHMKOW; yCTAaHABIUBATH CBS3b
MEXy Pa3BUTHEM OHMOJIOTHU M COIUATBHO-DKOHOMHYCCKIMHU M YKOJOTHUCCKUMH MPOOJIeMaMHU YEeIOBEUCCTBA; OLICHUBATh
MOCTICICTBUSL CBOCH JEATEILHOCTH IO OTHOIICHUIO K OKPYXKAKIICH TPUPOJHON cpele, COOCTBEHHOMY 3I0POBBIO U
3I0POBBI0 OKPYKAIOMKX JIOACH; OOOCHOBBIBATE M COONMIONATH MEpHl NMPO(PHUIAKTHKA WH(PEKIMOHHBIX 3a00JICBaHUMA,
npaBuiia TOBEICHUS B MPUPOJE U obecreueHus: 0e30MacHOCTH COOCTBEHHOW IKHM3HEACATENLHOCTH B YPE3BBIYAHHBIX
CUTYyalUsIX MPHUPOJHOTO M TEXHOTCHHOTO XapaKkTepa; XapaKTepH30BaTh COBPEMEHHbBIC HAy4YHbIE OTKPBITHS B 00JacCTH
O1oJIOTHH;

pasBuTHE Yy OOYyYalOUIMXCS WHTEUICKTYaJbHBIX M TBOPYECKMX CIOCOOHOCTEH B mpollecce 3HAKOMCTBA C
BBIIAIONIMMUCS OTKPBITUSAMH W COBPEMCHHBIMH HCCJICIOBAHUAMH B OWOJIOTHH, pEIIaCMBIMU €I MPOOJICMaMH,
METOJIONOTHEH  OHOJOIMYECKOTO  HCCJICIOBAHUSA, IPOBCACHUS  OKCICPUMEHTAJIBHBIX  HCCICIOBAHUN, pEIICHHS



W3ydyenune KWUBBIX CcHUCTeM. Meroabl Ouosiormdeckoi Hayku. HaOmoneHue, H3MEpeHHe, OJKCIEpHUMEHT,
cucremaru3anus, Meraananus. [loHATHe O 3aBUCUMON M He3aBUCHMMOW TIepeMeHHOW. [lnanmpoBaHue sKCnepuUMEHTA.
ITocTanoBka u mpoBepka runote3. Hynesas runoresa. [ToHsTHEe BEIOOPKH U €€ MOCTOBEPHOCTh. Pa3dpoc B OMOJIOTHUECKHUX
naHHbIX. OIEHKa JOCTOBEPHOCTH MOTYYCHHBIX Pe3yabTaToB. [IpHUMHBI HCKaXKEHHS PE3yIbTaToOB 3KCIIepUMeHTa. [loHATHE
CTaTUCTUYECKOTO TECTa.

JdeMoHncTpanuu

Tabmuupl n cxembl: «OCHOBHBIC NPHU3HAKU KU3HN», «bHonornueckue cucteMbl», «CBOWCTBA >KUBOM MaTepumy,
«YpOBHH OpraHH3alUM >KUBOH HPHUPOIb», «CTpoeHHE >KUBOTHOHM KieTkn», «TKaHW KHUBOTHBIX», «CHCTEMBI OpraHoB
YeJI0BEUEeCKOTro opraHusMay, «buoreonenosy, «buocdepa», «MeToasl H3yUeHHs )KUBOH IPUPOABD».

OO6opynoBanue: 1abopaTopHOE 000PYIOBaHKE JUIs IPOBEACHHS HAOIOACHUH, H3MEPEHHH, IKCIIEPUMEHTOB.

IIpakTuyeckas padora «lcrnoap30BaHne pa3TMuHBIX METO/IOB IIPH U3YYEHUH )KUBBIX CHCTEM».

Tema 3. BuoJiorust KjieTku

Knerka — cTpykTypHO-(OYHKIIMOHANbHAS €IMHUIA >XUBOro. Vctopms OTKpeIThs KieTku. Paboter P. I'yka, A.
JleBenryka. Kierounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos). OCHOBHBIC TOJIOXKECHUS COBPEMEHHON KIETOYHOU
TEOpHH.

MeTop! MOJIEKYJIIPHON M KJICTOYHOH OMOJIOTMH: MHKPOCKOIHS, XpoMarorpadus, a1eKkTpodopes, METO MEUCHBIX
aToMoB, nuddepeHnnanbHOe LEHTPUPYTHPOBaHUE, KyJIbTUBUPOBAaHHE KIETOK. M3yuenue @QUKCUPOBAHHBIX KIEMOK.
DJIeKTpOHHAsI MUKPOCKONHUS. Konghokanbhas Mukpockonus. Bumanvnoe (npusicusnennoe) usyuenue Kiemox.

JdeMoHcTpanuu

IToptpertsl: P. I'yk, A. JleBenryk, T. IlIBann, M. Illneiinen, P. Bupxos, K. M. Bap.

Tabmuuel u cxembl: «CBETOBOH MMKPOCKOI», «IJEKTPOHHBIH MHMKpockom», «McTopus pas3BUTHS METOJOB
MUKPOCKOTIUH.

OOopyznoBaHuE: CBETOBOI MUKPOCKOII, MUKPOTIPENIAPATHl PACTHUTENBHBIX, )KUBOTHBIX M OaKTEPHATIBHBIX KIIETOK.

IIpakTuyeckass padora «l3ydeHnme MeTomoB KieToyHOH Owomormm (xpomartorpadus, saekTpodopes,
nmuddepeHnmaipaoe neHTpUyruposanue, [TLIP)».

Tema 4. Xumndeckasi OpraHM3anus KIeTKU

Xumudeckuii coctaB KIETKH. Makpo-, MHKpPO- M YJIBTPaMHKPOdJIEMEHTH. Boma u e€ posib kKak pacTBOPHUTEINS,
peareHTa, y4acTHe B CTPYKTYpHPOBAaHHHU KJICTKH, TEIUIOPETYIAINH. MUHepaIbHbIe BENIECTBA KICTKU, UX OMOJIOrHYecKas
poib. Posib KaTHOHOB ¥ aHHOHOB B KJIETKE.

OpraHuyeckue BellecTBAa KIETKH. bHonoruueckue mojauMepbl. benku. AMHHOKHCIOTHBIH COCTaB OEJKOB.
CrpyKTypsl OenKkoBoi MoJekyinbl. [lepBuuHas ctpykrypa Oenka, HenTuaHas CBsi3b. BTopuuHas, TpeTH4YHas, YeTBEpPTUUHAS
cTpykTypbl. JleHarypanus. CBoiicta OenkoB. Kiaccudukanus Oenkos. buonornueckue GyHkimu 0enkoB. /Ipuonoi.

YrneBoasl. MoHOCaxapuIsl, AUCAXapH/Ibl, OJUTOCaxapuabl M monucaxapuasl. OOmmii niuaH cTpoeHus U Gu3nuKo-
XMMHUYECKHE CBOMCTBA yriieBoJ0B. bronornueckue GyHKIIMN yIiIeBOIOB.

Jlumuper. TunpodmmsHO-THIpOGOOHBIEe cBoiicTBa. Kimaccudukanms mumumoB. Tpurmunepunsl, $hochorunumsL,
BOCKH, cTepouisl. buonormueckne ¢ynkumm smnunoB. OOmue cBoOHcCTBa OHMOJOTMYECKMX MeMOpaH — TEeKydecTb,
CHOCOOHOCTH K CaMO3aMBIKaHHIO, TTOJTYTIPOHNIIAEMOCTb.

HyxneunoBbie kuciorel. JHK wu PHK. Crpoenne HykneuHoBbix kucioT. Hykneotunael. IlpunHuun
kommuieMeHTapHocTd. [IpaBmno Yapradda. Crpykrypa JHK — nBoitHas cnmpans. MecTOHaX0XIEHHE ¥ OMOJIOTHYCCKUE
¢yukuuu JJHK. Bunet PHK. ®yukinu PHK B kiietke.

Crpoenne mouiekysisl AT®. Makpospruueckue cBsizu B Mosiekysne AT®. Bbuonornueckue ¢yakiuu ATO.
BoccraHoBneHHbIE IEPEHOCYUKH, UX QYHKINU B KIeTKe. /pyeue nykieosuompugocpamor (HT®). CexBennponanue JHK.
Memooul eeHoMuKU, MPAHCKPURMOMUKU, NPOMEOMUKU.

CrtpykTypHass OHOJOTHs: OHOXMMHYECKHE W OMOPHU3MUECKUE WCCICIOBAHUS COCTaBa M MPOCTPAHCTBEHHOU
CTPYKTYPBI OMOMOIIeKy1. Modenupoganue cmpykmypol U QYHKYull OUOMOAEKYT U UX Komniexcos. Komnviomepnulii ousaiin
U OpeanudecKull cunmes GUOMONEKYI U UX HENPUPOOHBIX AHATLO208.

JemMoHcTpanun

Hoptperst: JI. ITonunr, x. Yorcon, @. Kpuk, M. Yunxunc, P. ®panknun, @. Canrep, C. [Ipy3unep.

Huarpammsl: «PacrpeneneHne XUMHYECKHMX JJIEMEHTOB B HEKMBOH TNpupoje», «PacrpeneneHue XUMHUYECKUX
3JIEMEHTOB B XHBOH IPUPOJIE».

Tabmunpr u cxemsl: «[lepuonuueckass TabnuIa XUMHYECKHMX JJIEMEHTOBY», «CTpOEHHE MOJIEKYJbI BOIBIY,
«BemecTtBa B cocraBe OpraHm3MoB», «CTpoeHHe MOJEKyNsl Oenka», «CTpyKTypbl OemKkoBOH MOJIeKynbsD», «CTpoeHue
MOJIEKYTT YTIIeBOJ0BY», «CTpOCHNE MOJIEKYJI TUIUI0BY, «HykimenHoBsie Kuciote», «Ctpoerne Monekynst ATO.

ObopynoBanne: XUMHUYECKas IIOCYAa U 000pyAOBaHHE.

JladopaTopHas pa6ora «OO0HapyXeHHE OSITKOB C TIOMOIIbIO KAYECTBEHHBIX PEAKITHIN.

JlaGopaTopHnas pa6oTa «/cciaenoBanne HyKIEHHOBBIX KHUCIIOT, BBIICIEHHBIX U3 KIETOK Pa3IHMIHBIX OPTaHU3MOB).

Tema 5. CTpoenne u pyHKIMHU KICTKHA

Turel K1€TOK: 3yKaprHoTHYecKasi ¥ Ipokapuotudeckas. CTpyKTypHO-(YHKIIHOHAJIbHbIE 00pa30BaHuUs KIETKH.

CrpoeHne npokapuoTHUYecKOW KieTkd. Kierounas crtenka Oakrepuii u apxed. OCOOEHHOCTH CTPOCHUS
reTepoTpoPHON 1 aBTOTPO(HON MPOKAPHOTHIECKUX KIETOK. MecTo U poIib MPOKapHOT B OHOLIEHO3aX.

CrpoeHne M (QyHKIMOHMpPOBaHHE OJyKapHUOTHYEeCKOH KieTku. Ilnmazmarmueckas MmemOpaHa (IUIa3manemMma).
CrpyKTypa mia3MaTHieckoil MeMOpaHbl. TpaHCIOPT BEIECTB Yepe3 IIa3MaTH4ecKylo MeMOpaHy: naccuBHbIN (andpdysus,
obneru€nnas qudy3us), akTUBHBIN (TIEpBUYHBIA ¥ BTOPUIHBIN aKTHBHBIN TpaHcmopT). [TomynpoHuiaeMocTs MeMOpaHbI.
Pabota HaTpwii-KaMeBOTO Hacoca. DHJIOMMUTO3: MAHONMTO3, (haromuro3. Dk3ommuro3. Kinetounas crenka. CTpykTypa H
(OYHKITUY KIIETOYHON CTEHKH PaCTeHHIA, TPHOOB.



Hurommazma. I[luro3ons. IluTockemer. JIBwkeHne nuToruiasMbl. OpraHowgsl KieTkd. OmHoMeMOpaHHBIE
opraHoujsl KiIeTkH: sHporurazmatmdeckas cerb (OIIC), ammapat ['onbIku, JTH30COMBI, MX CTpoeHHE W (DyHKIUU.
B3anMocBs3p 0THOMEMOpaHHBIX OPraHOMIOB KICTKH. CTpOCHHE TPaHYIAPHOTO PETHKyIyMma. Mexanusm nanpaenenus
oenxoe 6 OIIC. CunHte3 pacTBOpUMBIX OenkoB. CHHTE3 KIETOUYHBIX MeMOpaH. [magkumii (arpaHyJsipHBIN)
SHIOIIa3MaTndeckuil petukymyMm. CekperopHas QyHKIus anmapara [ombmxu. Moougukayus 6enxos & annapame
T'onvoocu. Copmuposka benkos ¢ annapame I onv0cu. TpaHCIOPT BeIIECTB B KJIETKe. Bakyoin pacTHUTEIbHBIX KIIETOK.
Knerounsrii cok. Typrop.

[ToxyaBTOHOMHBIE OPTraHOMJIBI KIETKH: MUTOXOHIPHHM, IUIACTHABL [Ipoucxodicoenue Mumoxomopuii u niacmuo.
Cumbuocenes (K.C. Mepexcroscruiu, JI. Mapeynuc). CtpoeHue u (QYHKIUH MUTOXOHIpHHA W miaactuia. [lepBuuHble,
BTOPUYHBIC U CJIOKHBIE TIACTHIBI (DOTOCHHTE3UPYIOLIUX DYKAPHOT. XJIOPOILIACTHI, XPOMOILIACTBI, JISHKOIUIACTHI BBICIITHX
pacTeHUM.

HememOpannsie opranounsl xireTkn CTpoeHHe W (QYHKINH HEMEMOpPaHHBIX OPTaHOWIOB KIETKH. PHOOCOMBL
Ipomescymounvie punamenmoi. MUKpopuIaMEHTBI. AKkmunogvie Mukpoguiamenmol. MbIIIEUHbIE KICTKH. AKmunossle
KOMNOHeHMbl Hembluieynwlx Kiemox. Mukpotrpyoouku. Knerounsiii neHrp. CTpoeHHE U IBIDKCHHE )KI'YTHKOB M PECHUYEK.
Muxkpotpy6ouku nuromiaasMel. LleHTprons. Berku, accoyuuposanmvie ¢ MUKpouiamenmamu u MUKpompyoouKamu.
MomopHuie benxu.

SAnpo. Obonouka sapa, XpOMaTHH, KapHoIUla3Mma, SIPBILKH, MX CTpOCHHE W (YHKUMH. SInepHbIi OenKoBBII
Marpukc. [IpocTpaHCTBEHHOE PAacHONIOKEHUE XPOMOCOM B MHTEP(A3HOM siipe. Jyxpomamun u cemepoxpomamun. benku
XPOMAaTUHA — TUCTOHBL. JJuHamura s0epHoi 060104Ku 8 Mumose. Adeprviii mpancnopm.

Knetounsie BktoueHusi. CpaBHUTEIbHAS XapaKTEPUCTUKA KJICTOK dYKapHOT (PACTUTEIBHOM, dKUBOTHOM, IPUOHOI).

JdeMoHncTpanuu

IToptperts: K.C. MepexxoBckuit, JI. Maprysmuc.

Tabmumbt u cxembl: «CTpoeHHE >YKapHOTHYECKOW KIeTKW», «CTpoeHHEe >KHBOTHOM KieTkm», «CTpoeHHe
pacTUTENBHOH KIETKN», «CTpOeHHE MUTOXOHIPUNY, «A1poy, «CTpoeHne MPOKapHOTHIECKOH KIETKI.

OOopyznoBaHHE: CBETOBOM MMKPOCKOI, MHKPOIPENapaThl PacTUTENbHBIX, JKUBOTHBIX KIETOK, MHUKPOIPETapaThl
0aKTepHaIbHBIX KIETOK.

JladopaTopHasi pa6ora «/3yueHune cTpoeHUs KJIETOK pa3IU4HbIX OPraHU3MOBY.

[pakTuyeckas padora «/3ydeHne cBOICTB KICTOYHOW MEMOPaHBD».

JlaGopaTopHnas padora «/ccienoBaHue mIasMoinN3a U AEIIa3MOJIN3a B PACTUTENBHBIX KIETKAX».

IIpakTuyeckas padora «/I3ydyeHue ABMKEHHUS UTOIUIA3MbI B PACTUTENBHBIX KIETKaX).

Tema 6. O0MeH BelllecTB M NpeBpallleHle IJHEPTUH B KJIETKe

AcCUMMIISIIMA W JAUCCUMWIIAIMS — JABE CTOPOHBI MeTaOonm3ma. Tuiel oOMEHa BeENIECTB: aBTOTPO(HBIA U
reTepoTpodHbIA. YyacTue KHCIOpoJa B OOMEHHBIX IIpolieccaXx. DHEpPreTHuecKoe oOecledeHue KISTKH: MpeBpalieHue
AT® B 0OMeHHBIX mporeccax. DepMEeHTATUBHBINA XapakTep peaknuii KIeTOYHOTo MeTabomim3Ma. DepMeHThI, HX CTPOSHHE,
cBolictBa M MexaHu3M aeictBus. Kodepmentel. Omimuns (epMEHTOB OT HEOPraHMYECKHX KaTallM3aTopoB. benku-
AKTHBATOPBI U OEIKN-MHTHONTOPBL. 3aBUCUMOCTb CKOPOCTH (DEPMEHTAaTUBHBIX PEakIMil OT Pa3IMIHBIX (pakTOpoB.

IlepBUuHBI CHHTE3 OpPraHNYECKUX BEIIECTB B KieTke. DoTocuHTe3. AHOKCUCEHHBII U OKCUSEHHBIN POMOCUHMES Y
baxmepui. Ceemocobupalowjue nueMenmol U NUSMEHMbl PeakyuonHo2o yenmpa. Ponb XJIOpomiacToB B mpolecce
¢dorocunTe3a. CBeroBas W TeMHOBas (a3pl. Pomoosixanue, Cz, Cq u CAM-munevr gpomocunmesa. IpogyKTHBHOCTD
¢dorocuHTe3a. Biinsinne pa3nuuHbIX (GakTopoB Ha CKOPOCTh POTOCHHTE3a. 3HaUeHHE (POTOCHHTE3A.

XemocuHTe3. Pa3HOOOpazne OpraHM3MOB-XEMOCHHTETHKOB: HHUTPUGUIMPYIONME OaKTepHH, XKeJIe300aKTepuH,
cepobakTepun, BOAOPOAHbIE OakTepuu. 3HAaUSHNE XeMOCHHTE3a.

Amna3poOHble opraHu3Mel. Buner 6pokenus. [IpoaykTel OpokeHHUs M UX UCIIOJIB30BaHKUE YEIOBEKOM. AHapOOHBIE
MHUKPOOPTaHU3MBI KaK 00BEKTH OMOTEXHOJIOTHH U BO30YIUTEIH OOJIe3HEH.

AdpoOHBIE OpTaHNU3MBL. DTaIlbl 3HepreTudeckoro oomena. [loaroroBurensHeii Tam. [Tnkonn3 — OECKUCIOPOIHOE
paclIeIuICHHE TIIIOKO3BI.

Bronornyeckoe OKuCIEHHE, WIM KJIETOYHOE JAblxaHue. Poib MHUTOXOHIpuil B Tpoleccax OHOJIOrHYecKOro
oxucnenus. Luknmuaeckue peakunu. OkuciurensHoe GochopupoBaHne. DHepeus MemMOpaHHo2o epaouenma npomoHos.
Cunmes AT®: paboma npomonnoi ATP-cunmaswr. IlpenmymecTBa a’>poOHOTO IyTH oOOMEHa BELIECTB IEpej
aHa’pOOHBIM. DPPEKTUBHOCTH IHEPreTHYECKOTO OOMEHa.

JemMoHcTpanun

Hoptpetsr: k. [puctimn, K. A. Tummpszes, C. H. Bunorpanckuii, B. A. Duremsrapar, I1. Murgemn, I'. A.
3aBap3uH.

Tabmuier u cxembl: «DoTocuHTE3», «DHEpreTHdecKkuii obMen», «buocuHTe3 Oemka», «CtpoeHue (depmeHTay,
«XEeMOCHUHTE3».

ObopynoBaHre: CBETOBOM MHKPOCKON, OOOpyJOBaHWE JJsl TPHUTOTOBIEHUS TIOCTOSHHBIX W BPEMEHHBIX
MUKpOIIpEnaparos.

JlaGoparopHasi padora «l3yuyeHHe KaTaJUTHYECKOW aKTUBHOCTH (EpMEHTOB (Ha NpHMEpe aMmuiasbl WIN
KaTajasbl)».

JlaGopaTtopHasi padora «/I3yuyeHue (pepMEHTATHBHOIO pacUICIUICHHs MEPOKCHAA BOJOPOJia B PACTHUTEIBHBIX U
KHMBOTHBIX KJIETKaX).

JlagopaTopHas padoTa «CpaBHEHHE IPOIECCOB (POTOCHHTE3a U XEMOCHHTE3a).

JladopaTopHasi padora «CpaBHEHHE TIPOIECCOB OPOKCHHSI M IBIXAHSI.

Tema 7. HacinieacrBenHas nHgpopManus U peajn3anus e€ B KiIeTKe

Peakimm matpuuHOro cuHresa. IIpHHIMI KOMILIEMEHTAPHOCTH B PEaKLMAX MATPUYHOTO CHHTe3a. Peammsanms
HacJIeICTBEHHOW MHpopMaIu. ['eHeTHIecknii Ko, ero cBoricTBa. Tpanckpurmius — Matpuanbiii cuaTe3 PHK. TIpuHInmen



TPAaHCKPHUILUKN: KOMIUIEMEHTApHOCTh, aHTHUIAPAJUICNBHOCTD, AaCUMMETpHYHOCTh. Cospesanue mampuuynvlx PHK 6
aykapuomuueckou xiemxe. Hexooupyiowue PHK.

Tpancmsiuss m e€ dtanbl. Yyactue TpaHcropTHeIx PHK B OmocmHTe3e Oenka. YciaoBus OWOCHMHTE3a Oelka.
KomupoBanue amuHOKHCIOT. POtk prbocoM B OrocuHTE3e OenKa.

Cospemennvie npedcmasnenuss 0 cmpoenuu 2enos. OpraHnW3aldsi T€HOMa y MPOKAPHOT M 3yKapHoT. Perymsmus
aKTHBHOCTH I'€HOB y NpokapHoT. ['nnotesa onepona (P. XKakob, XK. Mano). Moxexyaspnvie mexanuzmvl IKCnpeccuu 2eH08
v aykapuom. Ponv xpomamuna 6 pezynayuu pabomel cenog. Perynsims oOMEHHBIX HpPOLECCOB B KieTke. KieTodHsiid
roMeocTa3s.

Bupycbl — HekieToyHble (OPMBI )KM3HH M OOJIMraTHbIE mapasuTbl. CTpOeHHE MPOCTHIX U CIOKHBIX BHPYCOB,
peTpoBupycoB, OakrepuodaroB. JKuszuennvii yuxn JHK-cooepoicawux eupycos, PHK-codepacawux eupycos,
baxmepuoghacos. Obpamuas mpanckpunyus, pesepmasa, UHmezpasd.

BupycHrie 3a0oneBaHusi 4enoBeka, >KUBOTHBIX, pacteHuid. CIINI, COVID-19, coumampHBle W METUIIMHCKHE
TIPOOIIEMEI.

Buoungopmamura: unmezpayusn u anaius 6orvuux maccugos («bigdatay) cmpyxkmypuuix 6uonocuueckux oannvix.
Harnomexnonoeuu 6 buonoeuu u meouyune. Ipoepammupyemvle ynxyuu 6enxos. Cnocobsi 00cmasKu 1eKapcms.

JdemoHcTpauuu

Ioptpetsl: H. K. Komnbuos, /1. Y. UBaHOBCKUI.

Tabnuup! u cxemsl: «brnocunres Oenkay, «[eHeTHueckuit koay», «Bupycei», «bakrepuodarny.

IIpakTnyeckas padora «Co3aHue MOJEIH BUPYyCa».

Tema 8. JKu3HeHHBIN UK KIeTKH

KrnetouHslii MK, ero mepuoiasl u peryisnus. Muatepdasa u muto3. OCOOCHHOCTH MPOIIECCOB, MPOTEKAIOIINX B
nnrepdaze. [loaroroBka kietkn K jeneHuto. [lpecuHTeTHYeckMil  (MOCTMUTOTHYECKUI), CHHTETHYECKHH U
MOCTCUHTETHYECKUH (IPEMUTOTHYECKHI ) IEPHOIBI HHTEP(a3HI.

Matpuunbiii  cunres JHK — pemnukaumsa. [lpunnunsr  perumkanuu  JJHK:  koMmmuemeHTapHOCTS,
[I0JIYKOHCEPBAaTUBHBIN CUHTE3, aHTUNapaieabHocTb. Mexanusm perutnkanun JJHK. Xpomocombl. CtpoeHue xpomMocoMm.
Tenomeps! n Teromepasza. XpOMOCOMHBIN HA0Op KJICTKH — KapHOTHII. JIUIIIONAHBIN U ramIonIHbIil HAOOPEl XPOMOCOM.
I'omonoruynsie XpomMocombl. I[1010BBIE XPOMOCOMBI.

Henenne knetkn — Muto3. CTaanu MHTO3a M NPOUCXOAAIINE B HHMX Ipolecchl. Tumbl MuTo3a. Kapuokumues u
IUTOKKHe3. bronornyeckoe 3HaYeHUE MUTO3A.

Perynsiumst MuToTHYEeCKOTO IMKIa KiIeTku. [IporpamMmmupyemMasi KiieTouHasi THOENb — aronTo3s.

Krneroynoe sipo, XpoMocombl, (pyHKIMOHalbHAsi TeHOMUKA. Mexanuzmol nporugepayuu, oudgepenyuposxu,
cmapenust u eubenu kiemok. «Lughposasn knemray — 6uounpopmamuueckue Mooenu PYHKYUOHUPOBAHUSL KLETKU.

JdeMoHcTpanuu

Tabnuiet u cxembl: «OKU3HEHHBIH UK KIETKI», «MuT03», «CTpoeHHe XpoMocomy, «Pemmukarms JTHK».

OOopynoBaHuE: CBETOBOII MUKPOCKOII, MUKPOTIpEnapaThl: «MUTO3 B KIIETKaX KOpEIIKa JTyKay.

JladopaTopHasi pa6ora «/3yueHrne XpoMOCOM Ha TOTOBBIX MUKpOIpENnapaTax».

Jlaboparopnasi paGora «HaOmomeHne MHTO3a B KIETKAX KOHYMKA KOpemika JIyka (Ha TOTOBBIX
MHKpOIIpenaparax)».

Tema 9. CTpoeHue u GyHKIMHU OPraHU3MOB

Buonoruueckoe pasHooOpaszue opraHu3smMoB. OTHOKIECTOUHbIE, KOJIOHHAIBHBIE, MHOTOKJIETOYHbBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOCHUS U KU3HEISATEIPHOCTH OAHOKJIETOYHBIX OpraHu3MOB. bakrepunu, apxen, 0JHOKIETOYHBIE
IpuObI, OTHOKJIETOYHBIE BOJOPOCIH, APYTHe MPOTUCTHL. KoJoHMaNbHBIE OpraHU3MEI.

B3anMocBs3p 4acTell MHOTOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl M CHUCTeMBbI opraHoB. OpraHu3M Kak €AWHOE
nenoe. 'omeocras.

Tkanu pacreHuidt. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBaTeNbHAas, TMOKPOBHAs, MPOBOJMAIAs, OCHOBHA,
MexaHndeckast. OcoOCHHOCTH CTpOeHHs1, PYHKIHMIT 1 pacIoiI0oKeHHs TKaHEeH B OpraHax pacTeHHH.

TkaHM KUBOTHBIX W 4YeJOBEKa. THITbI )KUBOTHBIX TKAaHEH: SIHUTENINaIbHAs, COSANHUTENIbHAs, MBIIICYHAasl, HEPBHAsL.
OcobeHHOCTH CTpOeHUs, PYHKIIMI U PACTIONOXKEHHUs TKaHEeH B OpraHax XXMBOTHBIX U YeJIOBEKa.

Opransbl. BeretaTuBHbIE U T€HEPATUBHBIE OpraHbl pacTeHUH. OpraHbl U CUCTEMBI OPraHOB KUBOTHBIX U YENIOBEKA.
@DyHKIIUM OPraHOB U CUCTEM OPraHoOB.

Omnopa tena opranusmos. Kapkac pacrenunil. CkeneTsl 0AHOKIETOYHBIX 1 MHOTOKJIETOUHBIX JKUBOTHBIX. Hapy kHBbIH
1 BHyTpeHHHH ckeneT. CTpOoeHUE U THITBI COSTUHEHUS KOCTEH.

JIBmkeHre OpraHu3MoB. JIBW)KEHHE OJHOKJIETOYHBIX OPTaHW3MOB: aMEOOWIHOE, J>XTYTUKOBOE, PECHUYHOE.
JIBkeHHe MHOTOKJIETOYHBIX PACTEHHI: TPONMWU3MBI M HACTHH. J[BMKCHHWE MHOTOKJIETOYHBIX JKMBOTHBIX W YEJIOBEKa:
MBbIIeyHas cuctema. Pedrexc. CkeneTHbIe MBIIIIBI U UX padoTa.

[Mutanne opranm3moB. llormomierne BOIBI, YIIIEKHUCIOTO ra3a M MHUHEPAIBHBIX BEUIECTB pacTeHHsIMH. lluranue
KUBOTHBIX. BHYTpPHUNIOIOCTHOE W BHYTPHUKIETOYHOE muieBapeHue. [IuTaHWe NO3BOHOYHBIX KHMBOTHBIX. OTaensl
MUILEBAapUTENBHOTO TpakTa. [InmeBapurensHele xenessl. [IuineBapurenbHas ciucTeMa YeloBeKa.

Jpixanue oprann3moB. Jlpixanue pacteHuid. J{pixanue >kuBOTHBIX. [Iuddy3us ra3oB uyepes MOBEPXHOCTh KIETKH.
Kosxnoe npixanue. [lpixatenbHas NOBepXHOCTh. JKabepHoe u nérouHoe apixaHue. /IpIXxaHHE MO3BOHOYHBIX JKMBOTHBIX M
YeJI0BEeKa. DBOJIIOLUOHHOE YCIO0XKHEHUE CTPOCHMS JETKUX MO3BOHOUHBIX JKUBOTHBIX. J[bIXaTeNbHAs CUCTEMa YEIOBEKa.
MexaHu3M BEHTWISILUH JIETKUX y NTHI U MICKONUTAOIUX. Perynsauums neixanus. J{pixarenbHble 00bEMBI.

TpaHcriopT BemIeCTB y OpraHu3MoB. TpaHCIOPTHBIE CHUCTEMBI pacTeHUM. TpaHCHOPT BEHIECTB y JKUBOTHBIX.
KposenocHast cuctema u e€ opranel. KpoBeHOCHas! cCTeMa MO3BOHOYHBIX XHUBOTHBIX M uesioBeka. Cepale, KpOBEHOCHBIE
cocynsl ¥ KpoBb. Kpyru kpoBooOpamieHus. DBOIOIMOHHBIE YCIOKHEHUSI CTPOCHUS! KPOBEHOCHO!H CHCTEMBI TO3BOHOYHBIX
JKUBOTHBIX. PaboTa cepia u e€ perysmusl.



Beinenenne y opranu3moB. Beinenenue y pactenuil. Beinenenue y xuBotHbIX. COKpaTUTENbHBIE BaKyoaH. OpraHbl
BelgeneHus. DuiubTpanusi, ceKperus W OOpaTHOE BCAChIBAHME KAaK MEXaHM3MbI paOOTel OpraHoB BeiencHUs. CBs3b
MOJIOCTH TeJla C KPOBEHOCHOM M BBIAEIIUTEILHON CUCTEMaMH. BeleneHre y N03BOHOYHBIX JKUBOTHBIX M YenoBeka. [Touxm.
Crpoenne u GyHKIIMOHUpOBaHKUE HedpoHa. OOpazoBaHNE MOYH Y YeIOBEKa.

3ammTa y OpraHu3MOB. 3allUTa Y OJHOKIETOYHBIX OpraHn3MOB. CIIOphEl OaKTepHil U IUCTHI MPOCTEUIINX. 3amuTa y
MHOTOKJIETOUHBIX pacTeHuil. Kytukyna. Cpencrsa macCUBHOM U XUMHUECKOH 3aiUThl. DUTOHIUABL.

3ammMTa y MHOTOKJIETOYHBIX J>XMBOTHBIX. [IOKpOBBI M WX IpOHM3BOAHBIC. 3aliuTa OpraHu3Ma OT OoJie3HEH.
WmmyHHast cucrtema uenoBeka. KIeTOYHBI ¥ T'yMOpanbHBIA WMMYHUTET. BpoXIEHHBIE W NpHOOpPETEHHbIH
cneuuduyecknii MIMMyHUTET. Teopus KioHaJIbHO-cesnekTiBHOro nmmyHnurera (I1. Dpmux, ®. M. Bepuer, C. Tonerasa).
BocnanurenbHble OTBETH OpraHu3MoB. Poiib BpOXKIEHHOTO MMMYHHTETA B Pa3BUTHH CHCTEMHBIX 3a00JICBaHUI.

PaznpaxxuMoCTh M perymsiius y OpraHu3MoB. Pa3fapakuMocThb y OJHOKJIETOUHBIX OPTaHU3MOB. TaKCHCHI.
PazppaxumocTs 1 perymnsiuys y pacteHuil. PocToBbIE BEllleCTBA U UX 3HAYEHUE.

HepBHas cucrema m peduieKTOpHast peryisauus y >KMBOTHBIX. HepBHas cuctema u €€ OTAeNbl. DBOJIOIMOHHOE
YCIIO)KHEHHE CTPOCHUSI HEPBHOM CHCTEMBI Yy XHBOTHBIX. OTAEIbI TOJIOBHOTO MO3ra MO3BOHOYHBIX JKHBOTHBIX. Pediekc u
pedurexkTopHas nyra. be3ycioBHBIE U YCIOBHBIE PEQIICKCHI.

I'ymopanpHas perynsauus U SHIOKPUHHAs CUCTEMA >KMBOTHBIX U uYenoBeKa. JKenes3bl SJHIOKPUHHOM CHCTEMBI H UX
ropMoHsl. /lelicTBre ropMOHOB. B3aMOCBS3b HEPBHOM U SHIOKPHHHOM cucteM. [ unoransamo-runodusapHas cucrema.

JdeMoHcTpanuu

IToptpert: 1. I1. ITaBnos.

Tabmuuel u  cxembl: «OJHOKJIETOYHBIE BOJOPOCHM», «MHOTOKIETOYHBIE Bojxopocim», «bakrepuny,
«IIpocTeiimmue», «OpraHsl IBETKOBBIX PaCTeHU», «CHCTEMBI OPraHOB II03BOHOYHBIX KUBOTHBIX», «BHyTpeHHee CTpoeHne
HacekoMbIx», «TkaHu pacteHuit», «KopHeBble cucteMbl», «CtpoeHue credist», «CTpOeHHE JIMCTOBOW ILUIACTHHKUY,
«TkaHn xuBOTHBIX», «Ckener denoBekay», «llumeBapurenbHas cucteMa», «KpoBeHOCHas cucTeMa», «/lpIxarenbHas
cucreMay, «HepBHas cucremay, «Koxkay, «Mbllednas cucteMay, «BblnenurensHas cucteMa», « QHIOKPUHHAS CHCTEMAY,
«Ctpoenune Mpimnb», «MmMmynurery», «Kuiednomnonoctele», «Cxema NUTaHUS pacTeHH», «KpOBEHOCHBIE CHCTEMBI
MO3BOHOYHBIX >KMBOTHBIX», «CTpoeHHe ruapel», «CTpoeHHe IulaHapuu», «BHYTpeHHEe CTPOEHHE JOXKAEBOIO YepBs»,
«HepBHast cucrema poib», «HepBHas cucrema marymkn», «HepBHas cuctema mpecMblkatromuxcs», «HepBHas cucrema
nTuy, «HepBHas cucrema mirekonuraromuxy, «HepBHas cuctema uenosekay, «Pediaexey.

OOopyznoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIIPENapaThl 0OJHOKJIETOYHBIX OPTaHU3MOB, MUKpPOIIPEIapaThl TKaHeH,
PaKOBUHBI MOJIIFOCKOB, KOJUICKIIMM HACEKOMBIX, WITIOKOXKHX, JKUBBIE JK3EMIUIAPHl KOMHATHBIX PAaCTCHUH, repbapuu
pacTeHuil pa3HBIX OTJENOB, BJIaXHbIE Ipenaparbl >KUBOTHBIX, CKEJEThl MO3BOHOYHBIX, KOJUIEKIUH OECIIO3BOHOYHBIX
KUBOTHBIX, CKEJET 4YeJoBeKa, 00OpyIOBaHME I JEMOHCTPALlMM MOYBEHHOTO W BO3AYIIHOTO IHTaHWS pacTEHHil,
pacuieruieHus: Kpaxmaina U OeJIKoB 1oJi AeicTBUEM (DepMEHTOB, 000PYIOBaHHE IJISl IEMOHCTPALIMU OIBITOB 10 U3MEPEHUIO
KM3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma JIbIXaTENbHbIX ABHKEHHI, MOJIEIH TOJIOBHOTO MO3Tra Pa3INYHbIX )KUBOTHBIX.

JladopaTopHas pa6ora «/3yueHue TKaHel pacTeHUI».

JlabopaTopHasi pa6ora «/3yueHne TKaHel KUBOTHBIX).

JladopaTopHasi pa6ora «/3yueHre opraHoB LIBETKOBOI'O PaCTEHUSD.

Tema 10. Pa3mHokeHMe U pa3BUTHE OPTaHU3MOB

@opmBl pa3MHOXEHHWs OpraHm3MoB: Oecrojoe (BKJIIOYAs BereTaTWBHOE) M I0JIoBoe. Buaper Oecronoro
Pa3MHOKEHUS: TOYKOBAHHE, CHOPYJISIMS, pparMeHTaIusl, KIOHUPOBAaHUE.

ITonoBoe pasmuosxeHue. I1ogoBbie KIIeTKH, WiIu rameTsl. Meiio3. Craguu Meio3a. [loBeneHre XxpoMocoM B MeHo3e.
Kpoccunrosep. buonmorndeckuii cMpIcii Mei03a W MOJIOBOTO mpoiiecca. Melo3 M ero MeCTO B JKM3HEHHOM IIHKIIE
OpPTaHU3MOB.

[Ipem3apoapieBoe pazputue. ['amerorenes y »KuBOTHBIX. [loJoBbie kene3pl. OOpa3oBaHue W Pa3BUTHE MOJOBBIX
kierok. CrnepmatoreHes u ooreHe3. CTpoeHHUE MONOBbBIX KJIETOK.

OmiooTBOpeHNe U 3MOPHOHAIBHOE PA3BUTHE KMBOTHBIX. CHOCOOBI OMJIOAOTBOPEHUS: HapyKHOE, BHyTpEHHEE.
IMapreHorenes.

WHnuBuayansHOe pasBUTHE OpPraHU3MOB (OHTOTEHE3). OMOpHONOTMs — Hayka O pa3BUTHH OPraHW3MOB.
Mopdghoecenes — oona us enasuvix npobrem smopuonoeuu. Konyenyuss mopgozenos u moodeau mopghoeenesa. Cranuu
sMOproreHe3a >KMBOTHBIX (Ha mnpuMepe Jrymku). Jlpo6nenwe. Tunel npoGnenus. /[lemepmunuposannoe u
HedepmuHuposannoe opoonenue. bnacmyna, munvt 6aacmyn. OcobeHHOCTH POOIEHUS MIICKOITUTAIOMINX. 3apOo/IbIIIeBbIe
JUCTKH (TacTpynAus). 3akjaJka OpPraHOB M TKaHEH M3 3apoABINIEBBIX JUCTKOB. B3anMHOe BiMsHHE dYacTeit
pa3BUBAIOIIErOCs 3apojblmia (IMOpHOHANBHAS WHIYKIMA). 3akiagka IUlaHa CTPOSHHSI >KUBOTHOTO Kak pe3yibTar
HepapXuuecKuX B3aWMOJCUCTBUN TEHOB. BnmsHue Ha 5MOpPHOHANIBHOE Pa3BUTHE PA3NIMUHBIX (AKTOPOB OKpYKarolIeH
cpemsbl.

Poct m pasButme XuBOTHBIX. I[locTamOpmoHanmpHBIH mepuoxa. I[Ipsmoe u HempsMoe pasBuTHe. Pa3Buthe C
Meramop]o30M y OeClO3BOHOYHBIX M TO3BOHOYHBIX JKMBOTHBIX. bHojormueckoe 3Ha4eHHE NPSIMOTO W HENPSIMOTO
Pa3BUTHSL, UX PACIpPOCTpaHEHHE B MpHpoJE. TUMBI pocTa KHUBOTHBIX. DAKTOPBI PEryNIUN POCTAa KUBOTHBIX M YEIOBEKA.
Crazuy nocTIMOPHOHAIBHOTO Pa3BUTHS Y )KUBOTHBIX M 4enoBeka. Ilepuoabl onTorenesa uyenoseka. CrapeHue u cMepTh
Kak OMOJIOTHYECKHe IPOLECCHI.

PasmHOoeHne u pasButue pacteHui. ['ameropur u crnopodur. Meitio3 B KHM3HEHHOM LHKIIC PACTEHHH.
OO0pa3zoBanue crop B mpouecce Meio3a. ['ameroreHes y pacrteHuid. OIIOZOTBOpEHHE M Pa3BUTHE PACTUTEIBHBIX
Oopranu3MoB. /[BoitHOE OIIIOTOTBOPEHHE Y IIBETKOBBIX pacTeHUil. OOpa3oBaHHUe U pa3BUTHE CEMEHHU.

MexaHU3MBI PEryISALUU OHTOT€HE3a Y PACTEHUM U KMBOTHBIX.

JdemoncTpanun

[Moptpetsr: C. I'. Hapammn, X. [lIneman.



Tabmuer w cxembl: «BereraTuBHOE pa3sMHOXeHHE», «Tumbl Oecmosioro pa3MHOXEHUs», «Pa3MHOKeHHE
XJIaMUAOMOHAbI», «Pa3MHOXKeHHE OHBrieHbl», «Pa3sMHOXeHHEe THApb), «Meio3», «XpomocoMbl», «l'amerorenesy,
«CTtpoeHne SHIEKICTKH W crepMaTto3onna», «OCHOBHBIE CTaguM OHTOreHe3a», «lIpsMoe W HempsMoe pa3BUTHEY,
«Pa3BuTne Mmaiickoro xyka», «Pa3Butue capaHum», «Pa3BuTue JIATymIKu», «/{BOWHOE OIUIOJOTBOPEHHE Y I[BETKOBBIX
pactenmit», «CTpoeHHE CEMSH OJHONONBHBIX W IBYIOJBHBIX pacTeHHN», «OKW3HEHHBIH IMKI MOPCKOW KaIyCTBI»,
«Ku3HeHHBIN IUKIT MXay, «KU3HEHHBIH ITUKJI NaOPOTHUKAY, «KM3HEHHBIN LIUKII COCHBI.

OOopynoBaHue: CBETOBOM MUKPOCKOII, MUKPOIIPEIIApaThl SIMIEKIICTOK U CIIEPMaTO30MA0B, Moaenb «L{nki pa3BuTus
JISATYIIKKY.

JlaGopaTopHas padoTa «/I3yueHne CTpoeHHs NMOJIOBBIX KJIETOK Ha TOTOBBIX MUKpOIIpenaparaxy.

IIpakTnyeckas padora «BbIsBIeHUE IPU3HAKOB CXOJCTBA 3apOJIbIIIEH T03BOHOYHBIX YKUBOTHBIX ).

JlaGopaTopnas padora «CTpoeHHe OpraHOB Pa3MHOKEHHSI BBICIIINX PACTCHUI.

Tema 11. I'eHeTnka — HayKa 0 HACJIeICTBEHHOCTH H U3MEHYMBOCTH OPraHU3MOB

VcTtopus cTaHOBICHUS W Pa3BUTHS T€HETHKH Kak Hayku. Paboter I. Menpmens, I'. ne ®@pusza, T. Moprana. Pons
OTEYEeCTBEHHBIX YUYCHBIX B pa3BuTui reHeTuku. Paborsr H. K. Kompmora, H. M. Basumosa, A. H. Bemosepckoro, I'. JI.
Kapneuenko, 0. A. ®mmmaenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE T€HETHYECKHE MOHATHA W CUMBOJIBL. | 'OMOJIOTHYHBIE XPOMOCOMBI, aljIeibHBIC T€HBI, AlbTEPHATHBHBIC
NPU3HAKH, IOMHMHAHTHBI M PEIEeCCHBHBIA NPU3HAK, OMO3WUIOTAa, TE€TEPO3UT0Ta, YWCTasl JIMHWS, TMOPHIbI, TE€HOTHII,
¢enotun. OCHOBHBIE METO/IbI TEHETUKHU: THOPUI0IOTHYECKUH, IIUTOIOTUIECKUH, MOJIEKYIISIPHO -TeHETHYECKHH.

JdeMoHcTpanuu

IToptpetsr: I'. Mennens, I'. ne @puz, T. Mopran, H. K. Konsuos, H. 1. BaBunos, A. H. benosepckuit, I'. 1.
Kapneuenko, 0. A. ®ununuenko, H. B. Tumodeer-PecoBckui.

Tabnuue! 1 cxemsl: «MeToabl TeHeTUKNY, «CXEMBI CKPEIIIMBAHU.

JlaGopaTopHuas padota «/[po3oduna Kak 00bEKT TeHeTHISCKUX HCCIICIOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

MoHornbpugHoe ckpemuBanue. [1epBeiid 3akoH MeHens — 3aK0H eANHO00pa3us THOPHUIOB EPBOTO ITOKOICHHS.
IIpaBuno nomuHHpoBaHUsA. BTopoll 3akoH MeHaens — 3aKOH pacIlEIUIEHUs NpU3HAKOB. LluTOnOrmdyeckue OCHOBEI
MOHOTHOPHIHOTO CKpEINBaHMs. [ ITI0TE3a YHCTOTHI raMeT.

Amnanmusupylomee ckpemmuBaHue. [IpoMexyTOUHBIM XapakTep HaclaeJOBaHUA. PaclienieHWe NPU3HAKOB IPH
HETIOJIHOM JOMUHHPOBAHUH.

JurubpunHoe ckpemmBanue. Tperuit 3akoH MeHaenas — 3aKOH HE3aBUCHMOI'O HACJIECAOBAHUS IIPU3HAKOB.
I{uTonornyeckue OCHOBBI JUTHOPUAHOTO CKPELUBAHHUS.

CuensieHHOe HacieoBaHHe Npu3HAaKkoB. Paboter T. Moprana. CueruieHHOe HacielOBaHHE TEHOB, HapylIeHHE
CIETICHUS MEXy TeHaMH. X pOMOCOMHas TEOpHs HaCIeACTBEHHOCTH.

I'eneTrka nosa. XpoMOCOMHBIN MEXaHU3M OIpPEIENEHHs M0J1a. AyTOCOMBI U MOJIOBBIE XPOMOCOMBI. ['oMOraMeTHbIi
U TeTeporaMeTHbIN No. ['eHeTrdeckas CTpyKTypa NOJI0BEIX XpoMocoM. HacnenoBanne npu3HakoB, CIEMIEHHBIX C HOJIOM.

I'enotun kak nenoctHas cucrema. [IneHoTponus — MHOXKECTBEHHOE JielicTBHE TeHa. MHOKECTBEHHBIN aJlIeNIU3M.
B3aumoneiictBue HeasuenbHbIX TeHOB. KommiiemenTapHocTh. Dnucras. [lonmumepust.

I'eHeTnuecknii KOHTPOJIb PAa3BUTHS PACTCHHH, JKUBOTHBIX M YEJIOBEKA, a TakKe (HM3HOJIOTHYECKHX IIPOIIECCOB,
MIOBEICHHS U KOTHUTHBHBIX (pyHKImMi. ['eHeTHUecKre MexaHn3Mbl CUMOHMOTeHe3a, MEXaHN3Mbl B3aMOJICHCTBHS «XO3SMH —
napasur» M «XO35IMH — MUKpOOHOM». | eHeTHYecKne acreKThl KOHTPOJISI U M3MEHEHMs HACIleJCTBEHHOH MH(OpMaluu B
MTOKOJICHUAX KIIETOK ¥ OPTaHU3MOB.

JdeMoHcTpanuu

IToprpetst: I'. Mennens, T. Mopras.

Tabmuer u cxemsl: «l[lepBbiif U BTOpOH 3akoHBl MeHnens», «Tpertuit 3axoH MeHaens», «AHaIU3UpPYIOLIEe
ckpemuBanuey», «HenomHoe nomuHUpoBaHMe», «CIEIUNIEHHOE HACIeJOBaHME IPHU3HAKOB Yy Apo30¢hmibel», «l eHeTnka
nona», «Kapuorun uyenoBekay, «Kapworun papozoduis», «Kapuotun wntuip», «MHOXKECTBEHHBIH —ajuIeIu3my,
«B3aumozeiicTBre reHOBY.

OOopynoBaHue: Mozenb M JAEMOHCTpAllMM 3aKOHOB €JMHO00pasusi THOPHIOB MEPBOrO IOKOJNEHHUS |
paclemIeHds. NPU3HAKOB, MOJENb AN JEMOHCTpallMM 3aKOHA HE3aBHCHMOTO HACIEIOBAaHUS MPHU3HAKOB, MOAEIb Ui
JIEMOHCTpAIMH CLETJIEHHOTO HacJeJ0BaHHs IPHU3HAKOB, CBETOBOH MUKPOCKOII, MUKponpenapar: «JIpo3oduiay.

IIpakTHyeckas padora «I3yyeHue pe3yabTaTOB MOHOTHOPHIHOTO CKPEIIUBAHUS Y JPO30(DHIBD.

IpakTuyeckas padora «/3ydeHne pe3yabTaToOB TUTHOPHIHOTO CKPEIIUBAHNS Y APO30(HITBI».

Tema 13. 3akoHOMEePHOCTH U3MEHYUBOCTH

B3anMopeiicTBre TeHOTHIIA M Cpepl TpH GOopMHUpOBaHUH (eHoTHa. VI3MeHYnBOCTh MpU3HaKoB. KauecTBeHHBIE
KOJINYECTBEHHBIE MPU3HAKHA. BUIbI N3MEHYMBOCTH: HEHACIIECICTBCHHAS M HACIIEICTBEHHAS.

MomudukanroHHas W3MEHYMBOCTh. Poib cpeasl B (OPMHPOBaHUM MOTUPHUKAIMOHHON m3MeHunBocTH. Hopma
peakuuu mNpu3Haka. BapuanmoHHBIM psjg W BapuanmoHHas kpuBas (B. Moranncen). CpoiicTBa MoaM(UKAIMOHHON
HU3MEHYUBOCTH.

l'enotunuueckass W3MEHYMBOCTb. CBOWCTBA TEHOTHIIMYECKOM H3MEHYUBOCTH. BHIBI T€HOTHIIHMYECKOMN
N3MEHYMBOCTH: KOMOMHATHBHAS, MyTallHOHHASI.

KomOunHaTHBHasT M3MEHYMBOCTh. MeHO3 M MOJIOBOM MpOLECC — OCHOBa KOMOWHATHMBHOW M3MEHYMBOCTH. Poib
KOMOMHATHBHOW M3MEHYMBOCTH B CO3JIaHWU F€HETHYECKOr0 pa3HOO0Opasus B IpeiesiaXx OAHOro BUIA.

MyTanuoHHasT W3MEHYMBOCTh. Buasl MyTammii: TeHHBIE, XPOMOCOMHBIE, TeHOMHbIC. CIIOHTaHHBIE U
MHIyIMPOBAaHHbIE MyTallUH. SnepHble W mUTOIIa3MaTHdeckue MyTanud. CoMaTHUECKUE U MONOBbIE MyTanuu. IIpiuanHel
BO3HMKHOBEHHS MyTanuid. MyTareHsl U WX BIUSHHEC Ha OPTraHU3Mbl. 3aKOHOMEPHOCTH MYTAIlMOHHOTO IIpoIecca. 3aKOH



TOMOJIOTHUECKAX PSJOB B HacienctBeHHoW w3MmeHumBoctd (H.M. BaswioB). BHesnmepHas W3MEHYMBOCTh H
HACJIEICTBEHHOCTb.

Onucenemuxa U INULEHOMUKA, pOJb  SNUSCHEMUYECKUX (PAKMOpOo8 6 HACIe008aHUU U  USMEHYUBOCMU
@enomunuyeckux NPU3HAKo8 y 0peaHu3Mo8.

JdeMmoHcTpauuu

IToptperst: I'. ne @pus, B. Moranncen, H. 1. Bapuinos.

Tabmunbr u  cxembl: «Bugpl wu3MeHuuBOCTH», «MoauduKanMoHHas W3MEHYMBOCTE», «KomOMHATHBHAS
N3MEHYHMBOCTBY, «Meito3y, «OmnonoTBopenney, «[ eHeTHyeckne 3a00IeBaHus YeJIOBEKay, «BUIbI MyTaluii».

OOopynoBaHue: KUBbIE M TepOapHbIe dK3eMIUIIPbl KOMHATHBIX PAacTeHHH, pUCYHKH ((dororpaduu) >KHUBOTHBIX C
Pa3IUYHBIMU BUAAMU U3MEHUYUBOCTH.

JlaGoparopnasi padora «lccnenoBaHue 3aKOHOMEpHOCTEH MOAM(MUKAIMOHHON H3MeHunMBoCcTH. IlocTpoeHne
BApHUALIMOHHOTO psJia U BApUALMOHHOM KpUBOW».

[pakTuyeckas padora «MyTtamun y 1po30QwiIsl (Ha TOTOBBIX MUKPOIIPETIapaTax).

Tema 14. 'eHeTuKa Ye10BeKa

KapnoTtun uenoseka. MexxayHapoaHas IporpaMMa HCCIIEOBaHUS T€HOMA 4enoBeka. MeTonbl n3ydeHns TeHETHKH
YEJIOBEKA: TEHEAJOTHUECKHH, OJM3HELOBBIH, NUTOTCHETHYECKNH, IOMYJISIHOHHO-CTATUCTHUECKUH, MOJIEKYJISIPHO-
re"eruueckuil. CoBpeMeHHOE OnpesiesieHHe FeHOTHUIA: TIOJIHOTEHOMHOE CEKBEHUPOBaHHE, TCHOTUITUPOBAHKE, B TOM YUCIIE
¢ momoinpto [II[P-ananu3a. HaciencTBeHHble 3a0oJicBaHMs YeOBeKa. | €HHBIE M XPOMOCOMHBIC OOJIC3HH YEIOBEKa.
Bone3Hu ¢ HacneCTBEHHOH MPeapacnoiI0KeHHOCThI0. 3HaYCHHE MEIUIIMHCKOM TeHeTHKH B MPEAOTBPAICHUH U JICUCHHH
TeHeTHUeCKuX 3a0o0jeBaHUMM uenoBeka. Meauko-TeHeTHYeckoe KOHCynbTHpoBaHue. CTBONOBBIE KieTkH. lloHsTHe
«TEHETUYECKOT0 Irpy3a». ITHYECKHE aCIeKThl UCCIICIOBAHUI B 00JIaCTH PETaKTUPOBAHUS [€HOMA U CTBOJIOBBIX KIIETOK.

I'eHeTnueckue (pakToOpbl HOBBILIEHHOH YyBCTBUTEILHOCTH YEJIOBEKA K (PM3MYECKOMY U XUMHYECKOMY 3arpsi3HEHUIO
OKpy>Karoniel cpensl. ['eHeTHUeckas MpeapacnoI0KEHHOCTh YeI0BEKa K MaTOJOTHM.

JdeMoncTpauuu

Tabmumer u cxemsl: «Kapuotum denoBeka», «MeTonpl H3y4YeHUS] TCHETHKHM dYeJOBeKa», «[ eHeTHdeckne
3a00JIeBaHMUS YETIOBEKaY.

Ipakrnyeckas padora «CocTaBlieHUE U aHAJIU3 POJOCIOBHOM».

Tema 15. Cenexuusi oOpranu3mMoB

JlomecTukanus W celeKnusa. 3apoXKAeHue celeKuuu u nomectukanuu. Yuenue H. U. BasumoBa o Ilentpax
MIPOUCXOXKAECHUSI U MHOTo00pa3usi KyNbTypHBIX pacTeHMH. Ponp ceneknuu B CO3JaHUM COPTOB PACTCHHH M TOPOX
XKHUBOTHBIX. COpT, MOPOAa, ITaMM. 3aKOH FOMOJIOTHYECKUX PSIOB B HaclenCTBeHHOHM u3MeHunsocty H. 1. BaBunosa, ero
3HAYCHUE JUISI CEJIEKIIMOHHON PabOTHI.

MeToapl  CeNeKIMOHHON  paboTel. VIcKycCTBEHHBI OTOOp: MAacCOBBIM W MHAWBUAYAIbHBIH. OTarsl
KOMOMHAIIMOHHON cenekiyu. Mcnpltanne npomsBopurenell mo moroMcTBy. OTOOp MO T€HOTHITy C IOMOINBIO OLCHKH
(eHOTHIIa TOTOMCTBA U OTOOP IO TEHOTHITY ¢ ToMonIbio ananmuza JJHK.

HckyccTBEeHHBIH MyTareHe3 Kak METOJ CEJICKIMOHHOW paboThl. PagualMoHHBIA M XUMHYECKHH MyTareHe3 Kak
UCTOYHMK MyTanuil y KyJbTYPHBIX (OpPM OpraHm3MoB. lCrosib30BaHHE TE€HOMHOTO pPEIaKTHPOBAaHHS U METOJOB
pexomOunanTHEIX JJTHK a5t momydeHns HcXoaHOTO MaTepHaia JUIsl CeNeKINH.

[Monyuenne nonmruionnoB. BuyrpuBnaoBast rubpuanzanus. ban3kopoCTBEHHOE CKpellBaHKNe, WM WHOPUIMHT.
HepojacteeHHoe ckpeniuBaHue, WM ayTOpUIMHT. ['eTepo3uc M ero NMpUYMHBL VICHONb30BaHUE TeTepo3nuca B CENEKIHH.
Orpanénnas rubpuamsanus. [Ipeogonenue Oecraogusi MEXKBUIOBBIX THOPHAOB. JIOCTHIKEHMS CENIEKIIMM PAaCcTEHUH u
XKHUBOTHBIX. «3€1€HASA peBOnIOYULY.

CoxpaHeHHE M HM3y4EHHE T€HETHYECKHX PECypCOB KYJIBTYPHBIX PAaCTCHHH M MX JUKUX POAWYEH IUIS CO3MaHUA
HOBBIX COPTOB M THOPHIOB CEIbCKOXO3IMCTBEHHBIX KYJIBTYp. M3yueHue, coxpauneHue u YnpaeieHue 2eHemuiecKumu
pecypcam CenbCKOXO3AUCMBEHHbIX U NPOMBICIOGBIX JICUBOMHBIX @ YENAX VIYUUEHUA CYUecmEYIouux U coO30aHUs HOGbIX
nopoo, IUHUL U KDOCCO8, 8 MOM HUCTIe C NPUMEHEHUEM COBPEMEHHBIX Memo008 HAYYHbIX UCCIe008aHUl, NEPed0sblX Uoel u
nepcneKmu6Hblx mexHoI02Ull.

JeMoHCcTpanun

Hoptpetsr: H. . BaBunos, U. B. Muuypus, I'. . Kapneuenko, I1. II. JIykesnenko, b. JI. Actaypos, H. Boproyr,
J1. K. benses.

Tabmuupt u cxembl: «LIGHTPBI TPOUCXOKAECHHUS U MHOTO00Pa3ns KyJIbTypPHBIX PACTEHHI», «3aKOH FOMOJIOTHYECKUX
PSAAOB B HACJIEICTBEHHON M3MEHUYMBOCTI, «METOIBI ceneKuum», «OTnanéunas rudpuausanyss», «MyTareses».

JladopaTopHasi padora «/3yueHne copToB KyJIbTYPHBIX PACTEHHN U TIOPOJ] JOMAITHUX >KHBOTHBIX).

JladopaTopHasi padora «/3yueHre METOIOB CEJICKINH PACTCHHI.

IpakTuyeckas padora «[IpuBHBKa pacTEeHHIT».

3KCKprPIﬂ «OCHOBHBIE METOAbI U JOCTHXKCHHUA CCIICKIIMH paCTeHI/II\/’I " )KUBOTHBIX (Ha CCIICKIIMOHHYIO CTaHIINIO,
IUIEMEHHYIO ()epMy, COPTOMCHBITATENbHBIH y4acTOK, B TEIUTMYHOE XO3iHCTBO, B JIAOOPATOPHIO arpOyHHUBEPCHUTETA HIIH
HaY4HOTO LIEHTPa)».

Tema 16. BUOTeXHOJIOTHA M CHHTeTHYeCKAas 0HOI0THSA

OOBeKThl, HCIONIB3yeMble B OHOTEXHOJIOTMH, — KJIETOYHbIE M TKAaHEBBIE KYJbTYpbl, MHUKPOOPIaHM3MBI, HX
XapakTepucTuka. TpaauinoHHass OMOTEXHOJIOTHS: XJieOONeUyeHHe, MOJyYeHHe KUCIOMOJIOYHBIX NPOJYKTOB, BHHOJIEIIHE.
Muxkpobuonorndyeckuii cuare3. OOBEKTI MHUKPOOHOJIOTHYECKHX TeXHOJOTHH. [Ipom3BoicTBO Oenka, aMHHOKHCIOT U
BUTaMHHOB.

Co3aHne TEXHOJIOTHH M MHCTPYMCHTOB LICJICHAINPABICHHOTO M3MEHEHHUS M KOHCTPYHPOBAHUS TEHOMOB C IIETBIO
MOJTY4SHHSI OPTaHU3MOB M UX KOMIIOHEHTOB, COJAEPKAIIMX HE BCTPEUAIOIINECS B IPUPOAE ONOCHHTECTUIECKHUE My TH.



Krnerounas wmkeHepus. MeTopl KyJbTyphl KIETOK U TKaHEH pacTeHUU u KUBOTHBIX. KproOanku. ComaTuaeckast
THOpUAM3AISl M COMAaTHYECKUH dSMOpuoreHes. lcmonb3oBaHWE TaIUIOWAOB B CeJIGKIMH pacTeHuid. [lonyuenue
MOHOKNIOHANbHBIX anmumen. Hcnonb3oeanue MOHOKIOHANbHBIX U NOJUKIOHATbHLIX anmumen 6 meouyune. VICKycCTBEHHOE
OIIOJOTBOpEHHE. PEKOHCTPYKIHMS SHMLEKIETOK M KIOHUPOBAHME >KUBOTHBIX. MeETOX TpaHCIIAHTALMH SAEP KIETOK.
Texnonozuu 0300posneHus, KyibmugUpoSanus U MUKPOKIOHATbHO20 PAZMHOICEHUS CElbCKOXO3AUCMEEHHBIX KYIbMmYP .

XpoMocoMHasl M TeHHas MHKeHepus. VICKyCcCTBEHHbIH CHHTE3 TeHa W KOHCTpyHpoBaHHe pekoMmOuHaHTHBIX JJHK.
Coz0anue mpanceennvix opeanusmog. JJoOCTHKEHUS U NEPCIIEKTHBBI XPOMOCOMHOW U T€HHOH MH)XEHEPHHU. DKOJIOTHYECKHE
U 3THYECKUE MPoOIeMbl TeHHOW HHKEHEPHH.

Menuuuackue ouotexHosorun. [locrrenomuas nudposas meaununa. [IIP-nuarnoctika. Metabo10MHBIN aHan3,
TeHOIIEHTPUYECKUH aHaJIN3 POTEeOMa YeJIOBEKa JJIs OLCHKU COCTOSHUSA €ro 340pOBbs. Mcroap30BaHNE CTBOJIOBBIX KIIETOK.
Taprernas tepanusi paxa. 3D-Omommxenepus st pa3paboTku (yHIaMEHTaNbHBIX OCHOB MEIUIMHCKHUX TEXHOJIOTHH,
CO3/IaHUSI KOMIUIEKCHBIX TKaHEH COYETaHHEM TEXHOJIOTHH TPEXMEPHOro OHMONPHHTHHTA M cKaddonauHra s pereHus
3a[a4 IepCOHAIN3UPOBAHHON MEJULIVHBL

Co3maHne BEKTOPHBIX BaKIMH C MEJNBI0 OOecliedeHHs] KOMOWHHPOBAHHOW 3amuTHl OT Bo30yamreneit OPBU,
YCTaHOBJICHHE MOJICKYJISIPDHBIX MEXaHU3MOB (yHKkuuoHupoBanus PHK-comepxammx BHpYyCOB, BBEI3BIBAIONIMX 0C000
oTlacHbIE 3a00JIEBAHUS YETOBEKA U JKUBOTHBIX.

JdeMoHncTpanuu

Tabmuuel u cxemsl: «/cronp30BaHME MHUKPOOPIaHU3MOB B IPOMBIIIJIEHHOM TPOU3BOACTBe», «KierouHas
HH)XeHepusn», «[ eHHas HHXKEHEePHs».

JlagopaTopHas pa6oTa «/3yucHre 00bEKTOB OHOTEXHOIOT I,

IIpakTnueckas padora «IlosyueHre MOJOYHOKUCIBIX POTYKTOBY.

IKekypeusi «buoTexHoNnOrus — BaKHEHIIass MPOU3BOIUTENbHAsI CHJIa COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE
TIPOHU3BOJICTBO)».

11 KJIACC

Tema 1. 3apoxkaenune 1 pa3BUTHE IBOJIOLMOHHBIX NPeCTaABJIeHUH B 0H0JI0THU

OBomonnonHas Teopust Y. Jlapsuna. [Ipeanochuiky BOZHUKHOBEHNUS TapBUHN3MA. JKU3HE U HaydIHAs ESTEIbHOCTD
Y. [lapBuHa.

JBmwxyume cuibl 3BomolMUM BumoB mo Y. [lapBuHy (BBICOKass HMHTEHCHBHOCTb Pa3MHOXEHUS OPIaHU3MOB,
HacJeCTBEHHAs! N3MEHYMBOCTh, 0OpH0a 3a CyIeCTBOBAaHHE, €CTECTBEHHBII U HCKYCCTBEHHBIH 0TOOD).

Odopmienne cunretnyeckoir teopun sBoiounu (CTD). Helitpanbuas Tteopust sBosrouuu. CoBpeMeHHas
SBOJIIOLMOHHAsS! OMOJIOTHsl. 3HAUSHHE YBOJIOLIMOHHOM TEOpHH B (POPMUPOBAHNH €CTECTBEHHO-HAYYHOW KapTHHBI MHPA.

JdeMmoncTpauuu

optpersl: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK. Kiore, Y. Japsun, C. C. UeTBepukos,
U. U. llImansrayzen, k. Xonaeiin, . K. benses.

Tabmuuer u cxembl: «Cuctema xuBoit npupons! (o K. Jluraero)y, «JlectHuna x)uBbix cymects (o Jlamapky)y,
«MexannsM (opMHpOBaHMS TPUCTIOCOOIEHNH Yy pacTeHWil M kuBOTHBIX (no Jlamapky)», «Kaprta-cxema Mmapmpyta
mytemectBus Y. [apeuHay, «Haxomku Y. [Jlapunay, «@®opMbl 0OppOBI 3a cymectBoBaHme», «[lopomsr romryOeii»,
«MHoroo0pa3ue KyIbTypHBIX (HOpM KamycThl», «[1opojpl JOMaITHUX KHUBOTHBIX», «Cxema 00pa3oBaHus HOBBIX BUOB (10
Y. HapBuny)», «CxeMa COOTHOWICHHS IBIDKYIIUX CHJI 3BOJIONHMNY», «OCHOBHBIE IOJIOXKEHHUS CHHTETHUECKOW TEOpHH
IBOITIOLIN.

Tema 2. Mukpo3Bo1I0nMs U €€ pe3yJbTaThl

INomynsamus kak 37eMeHTapHas eAnHUNa 3Bomonni. COBpeMEeHHbBIE METO/IBI OI[EHKH T€HETHYECKOTO Pa3sHOO0pasus
U CTPYKTYpHl momyisiui. V3MeHeHne reHo(OHIAa MOMyJISIMK KaK 3JIEMEHTApPHOE SBOJIOIHOHHOE SBIEHHE. 3aKOH
reHerndeckoro pasHosecus [x. Xapau, B. BaitnOepra.

DneMeHTapHble (PAKTOPHI (IBIKYIINE CHIIBI) SBOIIONUH. MyTalMoHHBIH nponecc. KoMOMHATHBHAS N3MEHYHBOCTB.
[peiid reHoB — ciryyaiiHble HEHAIpaBJICHHBIE U3MEHEHHS YacTOT ajulesieil B momysuusax. DddexT ocHoBarens. Ipghexm
bymbliounozo zopaviuka. CHudicenue 2eHemuyecko2o pasHoobpasus: npuuumnel u cireocmeus. llposaenenue sggexma
opelipa 2enos 8 bonbwux u mMaavix nonyaayuax. Murpanun. M3omsmus nomyssinuii: reorpadudeckast (IpocTpaHCTBEHHas),
Onosnornyeckas (penpoayKTHBHAS).

EcrectBennbiii oTOOp — HampaBisomuid (aktop 3Bodtonuu. DOpMBI  €CTECTBEHHOTO OTOOpa: JIBWKYIIHIA,
CTaOMIM3HUPYIOINN, pa3pbiBatomuil (Au3pynTUBHBIN). [lomoBoit oTGop. BO3HMKHOBEHHWE M JBOJIONUS COIHAIHLHOTO
MTOBEICHNS KUBOTHBIX.

[IpucnocoOIeHHOCT, OPraHM3MOB KaK pe3yiabTaT MHKPO3BONIONWH. BO3HMKHOBEHHE TPHCIOCOONCHUHA Yy
opraHu3MoB. Apomopdo3bl U uamoamantanuu. I[IpuMeps! mnpucrmocoOiIeHNt y OpraHM3MOB: MOP(OIOTHYECKHE,
¢du3nonornyeckre, ONOXMMHUIECKHE, MoBeJeHYecKiue. OTHOCHTEIFHOCTD IPUCIIOCOOJICHHOCTH OPTaHU3MOB.

Bupn, ero xputepun m cTpykTypa. BumooOpazoBaHue Kak pe3yibTaT MUKPO3BOJIOLMHU. M30msius — KitodeBon
¢axrop BunooOpazosanus. [yt n crnocoObl BumooOpa3oBaHus: ajmionarpuieckoe (reorpaduyeckoe), CUMIATPHYECKOE
(9KOJIOTHYECKOE), «KMI'HOBEHHOE» (MOUIUIONAN3AMS, THOpuaAn3anys). JJJIMTeIbHOCTD 3BOIIOIIMOHHBIX MIPOLIECCOB.

MexaHu3mbl GOpMHUPOBaHHS ONOIOTHYECKOTO Pa3HOOOpasHs.

Posb 9BONIOIIMOHHOI OHooruy B pa3paboTKe HAyYHBIX METOIOB COXpaHeHUs! OMopasHooOpasus. MUKpOIBOIOLNS
1 KODBOJIIOIINS Mapa3uTOB M UX X035€B. MeXaHn3Mbl (HOPMHUPOBAHHS YCTOWIUBOCTH K AHTUOMOTHKAM U CITOCOOBI OOPBHOBI C
HEil.

JdemoncTpanun

IMoptpetsr: C. C. YeTBepukos, D. Maiip.



Tabmunsr n cxemel: «MyTannoHHas U3MEHYMBOCTBY», «llomymsimuoHHast CTPYKTypa Buaa», «Cxema MpOosBICHUS
3akoHa Xapan—BaiiHOepray, «/|BrKyIIre CHUIIbI SBOTIOIANY, «DKOJIOTHIECKAs U30JISIIHS TOMYJISAINNA CEBAHCKOH (opermy,
«[eorpaduyeckass H30JAIMs JIUCTBCHHUIBI CHOMPCKOW W JIMCTBEHHMIBI [aypckoi», «llomymsinpoHHBIE BOIHEI
YHUCIIEHHOCTH XWIIHUKOB M JKEpTB», «CxeMa NEeHCTBHSA €CTECTBEHHOTO 0TOOpay, «PopMbl OOpBHOBI 3a CyIIECTBOBAHHUEY,
«MHnycTpuaneHelii  MemaHm3M»,  «OKuBble  mckomaemble»,  «lIIOKpOBHTENBCTBEHHAs  OKpacka  JKMBOTHBIX»,
«[Ipenynpexxnaromas okpacka XXHBOTHBIX», «®Dusnonornueckue anantauumn», «lIpucrocoOneHHOCT OpPraHU3MOB U €€
OTHOCUTENBHOCThY, «Kputepunm Bunma», «Bunsl-gBoitHukm», «CTpykTypa Buga B npupoae», «CrocoOsl
BU1000pazoBanus», «l eorpaduueckoe BHI000pazoBaHue TPEX BHUIOB JIaHABIIIEH», «IKOJOIMYECKOE BUI000pa3OBaHUE
BUJIOB CUHHUILY, «[lomumionnasl pactenuit», «KamycTHo-peaeyHbid rTuOpumy.

OOopynoBanue: repbapry pacTeHHH, KOJUISKIIMM HACEKOMBIX, Yydesa NTHIl M 3BEped ¢ MpuMepaMy pasjiiuHbIX
npucrnocoOeHnid, dydyena NTUI M 3BEpeld pPasHBIX BHJOB, IepOapuM pacTeHUH ONM3KHUX BHAOB, OOpa30BaBIIMXCS
Pa3IHIHBIME crIOcO0aMHL.

JlaGopaTopHas pa6oTa «BrIABICHIE N3MEHYUBOCTH Y 0COOCH OJTHOTO BUIAY.

JlaGopaTopnas padota «[IpucrocoOiieHIsI OPraHU3MOB U X OTHOCHUTENBHAS [IEIecO00pa3HOCThY.

JlaGopaTopnas padora «CpaBHEHIE BUAOB 10 MOPPOIOTHICCKOMY KPHTEPHIOY.

Tema 3. MakpodBoJonus 1 eé pe3yJabTaThl

Mertopl n3ydeHus: MaKpo3Boitonuu. I1aseonronaornyeckue MeTo bl n3ydeHus sBoonnn. [lepexonnsie GopMbl U
(HIIOTeHEeTHYECKUE PS/IBI OPraHM3MOB.

Buoreorpaduueckne MeTonasl u3ydeHus sBoitoiuu. CpaBHeHue ¢Guiopbl U (hayHbI MATEPHKOB H OCTPOBOB.
Buoreorpaduueckue obnactu 3emir. BUABI-OHICMUKH U PEITUKTHL

OMOPHOJIOTHYCCKIE U CPABHUTEILHO-MOP(HOIOTHYSCKHE METO/IbI U3YUCHUS IBOIONUHU. | eHETUUECKHE MEXaHU3MBI
9BOJIIOIIMH OHTOT'CHE3a U IMOABJICHUS 3BOJIOIMOHHBIX HOBIICCTB. T"'omoJiornyHbBIE ¥ aHAJIOTUYHbBIE OpraHsl. Py}II/IMeHTapHLIe
OpraHbl W aTaBU3Mbl. MOJEKYIIpPHO-TEHETHUECKHE, OMOXUMHIECKHE W MAaTEeMaTHYECKHE METObl M3YUCHHS 3BOJIOIHU.
I'omonormunsie reHsl. COBpeMEHHbBIE METOIBI TOCTPOCHUS (DPHIIOTCHETHIECKUX IEPEBBEB.

XPpOMOCOMHBIE MYTAIMH ¥ SBOJIOLHS TCHOMOB.

OOmue 3aKOHOMEpPHOCTH (TpaBwia) SBOMIOUMH. [Ipunyun cmensvt @ynkyuil. HeoOpaTHMOCTh 3BOIIIOIHM.
AnanTtuBHas paguays. HepaBHOMEPHOCTH TEMITOB SBOJIOLUH.

JdeMmoHncTpauuu

Ioptpetsi: K. M. Bap, A. O. Kopanesckuii, @. Mromiep, 2. I'ekkens.

Tabmuubt u  cxembl: «DuioreHeTHYECKUit psn  Jomwamuy, «ApPXEONTEPHKC», «3BEpo3yOble  sIIIEPHI»,
«Crerouedans», «Punnopurer», «CeMeHHbIE mNanopoTHUKW», «buoreorpaduueckre 30Hbl  3emun», «/peid
KOHTHHCHTOB), ((PCHI/IKTI)I», «HauanpHbIE craauu 3M6pI/IOHaHI)HOFO Pa3BUTHA TO3BOHOYHBIX JKUBOTHBIX), «["omostorn4yHbIE
U aHAJIOTMYHBIC OpraHbD», <(PyI[I/IMeHTI)I>>, <<ATaBI/I3MbI>>, ((XpOMOCOMHI)Ie Ha60pr YCJIIOBCKA W HIMMIIAH3C», «['maBHBIE
HarpasJIeHUs HBOTIOLUIY», «O0IIe 3aKOHOMEPHOCTH 3BOJIIOLANY.

OOopynoBaHue: KOJUICKIMH, repOapiy, MYJSDKH HCKOIAEMBIX OCTATKOB OPTaHWU3MOB, MYJISDKH TOMOJIOTHYHBIX,
AHAJIOTUYHBIX, PyJUMEHTAPHBIX OPTaHOB U aTaBU3MOB, KOJUIEKIIMHA HACEKOMBIX.

Tema 4. IlpoucxosxaeHue u pa3BuTHe )KM3HU HA 3emJie

Hayunble rumore3sl IpONCXOXKICHNS KU3HH Ha 3emiie. AOnoreHes n nmaHcrnepMus. JloHay4dHbIe TPEICTAaBICHUS O
3apOXKICHUH KHU3HU (KpEalMoHU3M). [ MIoTe3a MocTOSHHOTO caMO3apOsKACHHS KHU3HU M e€ onpoBepKeHue onbitamu .
Penu, JI. Cnannannanw, JI. [Tactepa. [IpoucxoxaeHne sKU3HU U aCTPOOHOIIOTHSL.

OcCHOBHBIE 3TaIlbl HEOPraHMUECKOH IBoIOINH. [1naneTapHas (reosiorudeckas) BOIIOLNSA. XUMUYECKask IBOJIOIHS.
AOHWOTeHHBI CHHTE3 OpraHudeckux BemecTB u3 Heopranmdeckux. OmbiT C. Mumnepa u I'. FOpu. O6pazoBanue
moauMepoB n3 MoHoMmepoB. KoamepBarHas rumorteza A. M. Onapuna, rumores3a nmepBudyHoro OymsoHa J[k. XounneiiHa,
reHetnyeckas rumnotesa I'. Mémnepa. Pu6osumsl (T. Yek) u runoreza «mupa PHK» V. T'unbepra. ®opmupoBanue memopaH
1 BOBHUKHOBCHHEC ITPOTOKIICTKH.

Uctopusa 3emnu u meronsl €€ n3ydeHus. MckonmaeMble OopraHM4YecKHe OCTaTKU. ['€0XpOHONOrus U €€ METOHBI.
OTHOCHUTEIbHAS U a0CONIIOTHASI TEOXPOHOJIOTHS. ['€0XpOHOIOTHYECKas IIIKaIa: 30HBI, 3PbI, MEPHO/IBI, STOXH.

Hauanbnble sTansl opraHudeckoil 3Bomonuu. [1osBieHre 1 SBOMIONUS NEPBBIX KIETOK. DBOJIONUS METabon3Ma.
BosnukHOBeHME nepBBIX 3KocucTeM. CoBpeMEHHbIE MUKPOOHBIE OMOIUIEHKH KaK aHaJor MEpBBIX Ha 3emile COOOIIEeCTB.
CrpomaTonutsl. [IpokapuOThI U 3yKapUOTHL.

[MpoucxoxneHne 3ykapuoT (cuMOMOreHe3). OBOJIOLMOHHOE IPOUCXOXJEHHE BHUpPYcOB. I[lponcxoxneHne
MHOTOKJIETOYHBIX OPraHn3MOB. Bo3HnkHOBEHHE OCHOBHBIX TpynI MHOTOKJICTOYHBIX OPIraHU3MOB.

OCHOBHBIE dTarbl BOJIIONHMH BBICIINX pacTeHuid. OCHOBHBIE apoMOp(o3bl pacTeHHN. BBIX0OJ pacTeHUl Ha Cymry.
[NostBeHMe CIOPOBBIX pacTeHUH 1 3aBoeBaHMe NMU cymn. CeMeHHBIe pacTeHus. [IponcxoxaeHne IIBETKOBBIX PaCTeHUH.

OCHOBHBIE JTambl SBOJIONUU KUBOTHOTO Mupa. OcHOBHBIE apoMopdo3bl KUBOTHBIX. Benuckas ¢ayHa.
KeMOpuiickuii B3pHIB — MOSABICHHE COBPEMEHHBIX THIOB. [lepBble XOpIOBBIE KUBOTHBIE. JKU3HB B BOJE. DBOIIOIHSA
103BOHOYHBIX. [Iponcxoxnenne amduoduit u pentunmii. [IponcxoxeHne MISKOMUTAIOMUX U NTUL. [IpHHIMIT KIIOYEBOTO
apomop¢o3a. OcBoeHHe OECII03BOHOYHBIMH U I03BOHOYHBIMH XKMBOTHBIMH CYIIIH.

Pa3Butne xu3HM Ha 3emiie 1O dpaM M INEepUOAaM: apXei, MpoTepo30H, Majico30i, Me3030H, KalHO30#. OOmas
XapakTepUCTUKa KJIUMaTa U TeoJIOTMYeCKUX mpoueccoB. IlosBlieHMe M pacuBeT XapaKTepHBIX OPraHU3MOB.
VYrneobpa3zoBaHue: ero yCIOBHs M BIMsSHHE Ha T'a30BbIi COCTaB aTMOC(EPHI.

MaccoBble BEIMUpaHUs — HKOJOTHUECKHE KPU3HUCHI mpouutoro. IIpyyuHBI U CIEACTBUS MAacCOBBIX BBIMUPAHUIL.
CoBpeMeHHBIN YKOJIOTHIECKUH KpHU3HUC, ero ocobenHocTH. [Ipobiema coxpaneHus: Onopa3sHoodpasus Ha 3emIie.

CoBpeMeHHast cucremMa opraHudeckoro wmwupa. llpuHiuner knaccudukamum  opraHu3mMoB.  OCHOBHbIE
CHCTEMaTHYECKHE TPYTIIBI OPraHU3MOB.

JdemoncTpanun



IMoptpetsr: ®@. Penn, JI. Cmammannanwy, JI. [Tactep, M. Y. Meunukos, A. U. Onapun, Ix. Xonneiin, I'. Mémrep, C.
Mumnep, I'. FOpwu.

Ta6mmrer u cxembl: «Cxema onbita @. Penmy, «Cxema ombita JI. [TacTepa mo u3ydeHUIo caM03apOXKACHUS KU3HIY,
«Cxema ompita C. Mwmepa, I'. IOpwu», «3Tanmsl HEOPTaHWYECKOW 3BOJIONUNY, «[ €OXpOHOJOTHMYECKas IIKaJIay,
«HauanpHbIe 3Tanbl OpraHNIecKOi IBOIIOUIY, «Cxema 00pa30BaHUs 3yKapuoT ITyTéM cUMOMoreHe3ay, «CucreMa KUBO
npupons», «CtpoeHue Bupyca», «Apomopdossl pacreHuity, «PuHnoduTH», «OIHOKIETOUHBIE BOJOPOCIHY,
«MHOTOKIIETOUHBIE BOJOPOCINY, «Mxuy, «[lanopoTHukuy, «I 01oceMeHHbIE pacTeHUs», «OpraHbl IBETKOBBIX PACTEHUN,
«CxeMa pa3BUTHS JKUBOTHOTO MHpa», «ApoMopdo3sl KHUBOTHBIX», «[Ipocreiimme», «Kumednomnonoctusiey, «Ilmockue
yepBu», «UneHucToHoruey, «PriOb», «3eMHOBOIHBICY, «[IpecMbikaromuecsy, «IItuip, «MnekonuTaromuey, «Passutue
JKU3HU B apXeicKol 3pe», «Pa3BuTHe )KU3HU B IPOTEPO30ICKOM 3pe», «Pa3BuTHe KU3HU B MalIC030MCKOU 3per, «Pa3Burue
KU3HU B ME3030HCKOM apey, «Pa3BuTue >KU3HU B KaltHO30HCKOM 3pey, «CoBpeMeHHas ccTeMa OPraHUYeCKOIo MUPay.

ObopynoBanne: repbapuy pacTCHHUH pa3THMYHBIX OTICNOB, KOJUICKIIHM HACEKOMBIX, BIIAXKHBIC IIPETapaTsl
JKUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJIJIEKLIUU WUIVIOKOKHMX, CKEJIETHl I03BOHOUYHBIX JKMBOTHBIX, Uydesa NTHUL U 3BEPEH,
KOJUIEKLIMM OKAMEHEJIOCTEH, MTOJIE3HBIX UCKOMIAEMBIX, MYJISDKM OPraHUYECKUX OCTaTKOB OPTaHMU3MOB.

Buptyaiabnas nadoparopHas padora «MojenupoBanue ombiToB Mmiuiepa—tOpr 1mo u3ydeHHI0 aOHOTEHHOTO
CHHTE3a OPTaHUIECKUX COCTUHCHUI B IEPBUYIHOI aTMochepe».

JlaGopaTopHas pa6ora «/I3yueHne U ONMCaHHE UCKOMAEMBbIX OCTaTKOB JPEBHUX OPTaHU3MOBY.

IIpakTuyeckas padora «13yyeHne ocoOEHHOCTEH CTPOCHUS PACTEHUH PAa3HBIX OTIEIIOBY.

IIpakTuyeckas padora «/3ydyeHre 0cOOEHHOCTEH CTPOCHUSI TO3BOHOYHBIX )KUBOTHBIX).

Tema S. IIpoucxoskaeHue 4eJJ0BeKa — AHTPOIIOTeHE3

Paznensl u 3a1a4M aHTPOIIOJIOTHHU. MeTO bl aHTPOIIOJIOTHH.

CraHOBJIEHHE MPEICTABICHUNH O MPOHCXOXACHUHU dYeloBeka. Permuruosnele Bo33peHus. CoOBpeMEHHbIC Hay4HbIC
TEOPHUHU.

CX0ICTBO UeoBeKa C )KMBOTHBIMH. CHCTEMAaTHYECKOE MOJIOKEHHE YesnoBeKka. CBUAETEIbCTBA CXOACTBA YEIOBEKA C
KUBOTHBIMH: CPaBHHUTEIEHO-MOP(OJIOTHYECKIE, 3MOPHUOIOTHYSCKUE, (U3NOIOT0-OMOXUMHUYECKUE, ITOBEICHUCCKHUE.
OTianuus 4eaoBeKa OT KUBOTHBIX. IIpsIMOX0KAEHHE U KOMIUIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE TOJ0BHOTO MO3ra
1 BTOPOM CUTHAJIBHOM CUCTEMBI.

Hemwxymme cwibl ((akTopel) aHTpOIOreHe3a: OHoJormdeckue, conuanbHble. COOTHOIICHHE OMONOTHYECKAX H
COLMAIBHBIX (JAaKTOPOB B aHTPOIIOTEHE3E.

OCHOBHBIE CTa/IMM aHTpOIOreHe3a. PaHHMe 4enoBeKkooOpasHble 00e3bsHBI (IPOKOHCYJIBI) M PaHHHUE IOHIHIbI —
o0Iue MmpeaKy 4esIoBeKOOOpa3HbIX 00€3bsSH U JIOJCH. ABCTPAIONUTEKH — NBYHOTHE NPEAKHU Jrofei. UenoBek yMenbli,
IIEpBbIe M3TOTOBICHHUS OpYyAuil Tpyaa. UenoBek MpsIMOXOASAIINN U MEPBBIN BBIXOJ J0eH 3a npeaens! Adpuku. UenoBek
reienb0eprekuii — oOLMi MpeoK HeaH IepTalbCKOro YellOBEKa U YeJIoBeKa pasyMHOro. YenoBek HeaHIepTalbCKUH Kak
BH/J JIIOIEH XOJIOJHOTO KiauMaTa. UenoBeK pa3yMHbIH COBPEMEHHOIO THIA, JEHUCOBCKHI 4eI0BEK, OCBOEHUE KOHTUHEHTOB
3a mpenenamu A¢ppukn. [TaneoreHeTrKa U MaJeoreHOMHKA.

DBOIOIUSA COBPEMEHHOTO 4elloBeKa. EcTecTBeHHBIH OTOOp B MOMYMNSAIMSIX YelOBeKa. MYTallMOHHBIA MPOLECC U
nomumopdusm. [lonmynsnroHHBIE BOJHEL, Apeid reHoB, MUTparyst U «3(h(HEeKT OCHOBATEID B MOMYIIUIX COBPEMEHHOTO
YEJIOBEKa.

UYenoBeueckne pacel. Ilonsatre o pace. bombimme pacel: eBpomneoupHas (eBpa3miickasi), aBCTPajO-HETPOMIHAS
(3xBaTOpHANIbHAS), MOHTOJIONIHAS (a3MATCKO-aMepUKaHCKasl). BpeMs u myTH paccesieHus 4esioBeKa 1o ianere. ENMHCTBO
yenoBedecknx pac. HayuHas HeCOCTOSTENBHOCTh pacu3Ma. IIpucrnocoOneHHOCTh 4YenoBeKa K pa3HBIM  YCIOBHAM
OKpy»Xaroliei cpepl. BiansHue reorpadguyeckoii cpensl 1 Apeiida reHoB Ha MOPQOIIOTHIO U (PU3HOJIOTHIO YeTIoBeKa.

MexaucuuIuInHapHBIe METOIBI B (pu3ndeckoit (O0Moorndeckoil) aHTpOIOIOrHH. DBOTIONMOHHAS aHTPOTIONOTHS U
MAJICOAHTPOTIONOTHSL YEJIOBEYECKUX MOMyauuii. BrocorumansHele HCCIeOBaHUS NPHUPOABI denoBeka. MccnenoBanue
KODBOJIIOIMH OMOIOTHYECKOTO U COIMAJILHOTO B YEIOBEKE.

JeMoHCcTpanun

Hoptpetst: Y. Mapsun, JI. JIuku, 5. f. Porunckuit, M. M. T'epacumos.

Tabmuupl 1 cxembl: «MeTozbl aHTporojoruu», «['0JOBHON MO3r uelloBekay, «UenoBekooOpa3Hble 00E3bsSHEBI,
«Ckener 4enoBeKa M CKeJleT MuMOaH3e», «PyauMeHTHl UM aTaBU3MbL», «JBIDKyIIME CHUJIBI aHTPOIIOT€HE3ay,
«IBOJIIOIIMOHHOE JPEBO YEJIOBEKa», «ABCTpAIONUTEK», «HUenoBek yMmenslil», «HeaoBek npsaMoxoasiuity, «/leHucoBckuii
yenoBek» «Heanaepranbup», «KpoManboHIbY, «IIpeaku yenoBekay, « ATanbl IBOJIOLUN YeJIoBeKay, «Packl uenoBekay.

ObopynoBaHne: MyJISKH OKaMEHEIOCTEH, MPeIMETOB MaTePHAIbHOIN KyNIbTyphl IPEAKOB YEJIOBEKa, PEMPOTyKIIHN
(dotorpadun) kapTUH ¢ MUGPOIOTUIECKUMHU U OUOICHCKUMU CIOKETAMH TIPOUCXOKACHHS YeloBeka, hoTorpaduu HaxX0I0K
HCKOTIAaeMBIX OCTATKOB YEJIOBEKa, CKEJeT YeJIOBEeKa, MOJEeNb Yeperna dYeloBeKa M deperna IIMMIaH3e, MOJAENb KHCTH
YeNI0BeKa M KUCTHU IINMIIaH3€, MOJIENN TOpca MPEIKOB YeIOBEKa.

JladopaTopHasi padora «3yueHre 0COOEHHOCTEN CTPOSHHSI CKeJIeTa YeJIOBEeKa, CBSI3aHHBIX C MPSMOXO0XKISHUEM).

IIpakTnyeckas padora «/3yueHne HKOJIOTMYECKUX aJaliTalli YeI0BEKay.

Tema 6. DkoJjiorussi — Hayka 0 B3aHMOOTHOLICHHMSAX OPraHM3MOB M HAJAOPTraHH3MEHHBIX CHCTEM C
OKpYxkaloulei cpenoi

3apoxkaeHue M pasBuTHE dKosoruu B Tpynax A. ['ymGonbnra, K. ®@. Pynse, H. A. Cesepuosa, 3. I'ekkens, A.
Tencmu, B. H. Cykauésa. Paznensl u 3anaun sxonoruu. CBsA3b 9KOJIOTHH C IPYTMMU HayKaMH.

Meroasl okonoruu. IloneBble HaOmoneHHs. OKCIIEPUMEHTHl B OKOJOTHMHM: HPUPOIHBIE W J1aOOpaTOpHBIE.
MoaenupoBaHue B 9KOJOTHH. MOHUTOPHHT OKPY>KAIOIIEH CPeIbl: TOKATbHBIN, PETHOHAIBHBIN U TI00aTbHBIMN.

3HayeHWe SKOJIOTWYCCKMX 3HAHWH IS dYeloBEeKa. OKOJIOTHIECKOe MHPOBO33PEHHE KaK OCHOBA CBS3eil
yesioBevecTBa ¢ npupoaoi. PopMUpPOBAHHME SKOJIOTUUECKON KYJIBTYPhl U SKOJIOTUYECKOW IPAMOTHOCTH HACEJICHHUS.

JdemoncTpanun



Ioptpetsl: A. 'ym6ombar, K. @. Pynse, H. A. Ceeprios, 3. I'ekkenb, A. Tencnu, B. H. Cykaués.

Tabnume! u cxemsl: «Pazaensr skomorum», «MeToabl IKOJI0THNY, «CXeMa MOHHTOPHHTA OKPY/KAIOIIEH CPEIbl».

JladopaTopHasi padora «/3ydeHne METOI0B YKOJIOTHUECKUX HCCIIETOBAHU.

Tema 7. Opranusmsbl U cpeaa oOMTaAHUS

Okonorndeckne (aKTOPsl W 3aKOHOMEPHOCTH X JeiictBusa. Kiaccmpumkamus 5SKOIOTHYECKHX (HaKTOPOB:
abuoruueckue, OMOTUUECKHE, aHTpornoreHHsle. OOIIKe 3aKOHOMEPHOCTH JIeHCTBUsI 3KoJIorHYeckux (akTopos. [IpaBuio
muanmyMma (K. Hlnpenrens, FO. JInbux). TonepanTHOCTh. DBPUONOHTHBIE 1 CTEHOOMOHTHBIE OPTaHU3MBL.

Abunornueckue dakropsl. CBET KaK 3KOJIOrn4ecKuil Gpaxrop. JleficTBUe pa3HBIX Y4acTKOB COJHEYHOTO CIIEKTpa Ha
OpraHu3Mbl. JKOJIOTMYECKHE TPYyNIbl PAacTeHHH W J>KUBOTHBIX II0 OTHOLIEHHIO K cBeTy. CHrHajbHas pojb CBeTa.
doronepuoausm.

Temmeparypa kak skosorumdeckuil Qakrop. J[lelicTBue Temmneparypbl Ha oOpraHu3Mbl. [loHKHIOTEpMHBIE |
TOMOMOTEPMHBIE OPTaHU3MBL. DBPUTEPMHBIC 1 CTEHOTEPMHBIEC OPTaHU3MEI.

BrnaxxHocts kak skojormueckuit (akrop. IlpmcmocoOmeHust pacTeHMA K TMOAAEp)KaHHIO BOJHOTO OanaHca.
Krnaccugukarus pacTeHHi o OTHOMECHHIO K Boze. [IprcrocobieHns )KUBOTHBIX K M3MEHEHUIO BOJHOTO peKUMa.

Cpensl  OOWTaHMS OpPraHM3MOB: BOJHAs, HA36MHO-BO3IYIIHAS, IIOYBEHHAs, TIyOMHHAs TOIIOYBEHHAS,
BHYTpHOpraHu3MeHHas. OU3uKo-XuMuIecKkne 0COOEHHOCTH Cpejl OOuTaHus opraHu3MoB. [IprucrnocobaeHns opraHu3MoB K
’KHM3HU B Pa3HBIX Cpesiax.

Buonoruueckue putMbl. BHemnue u BHyTpeHHHE puTMBL. CyTOouHBIC M TOAMYHBIE PUTMEL IIprcnocoGieHHOCTH
OpraHrn3MoOB K CC30HHBIM U3MCHCHUAM yCHOBI/Iﬁ JKU3HU.

Kuzuenusie Qopmbl opranusmoB. lloHstue o >xu3HeHHOM ¢opme. KusHeHHble (QOpMBI pacTeHHWil: AepeBbs,
KYCTapHUKHU, KYCTapHUYKH, MHOI'OJICTHHUC TpaBbl, OJHOJICTHUE TpPAaBbI. JKusnennsie (bOpMLI JKHUBOTHBIX: I‘I/II[p06I/IOHTbI,
re0OHOHTHI, a3pOOHOHTHI. OCOOCHHOCTH CTPOCHUS 1 00pa3a KHU3HH.

Buotnyeckne Qakropel. Bumel OHOTHYECKHX B3aMMOACUCTBHHA: KOHKYPEHIHS, XHUIIHHYECTBO, CHMOHMO3 H €ro
¢opmsl. [lapasutusMm, Koomepamnus, MyTyaln3M, KOMMEHCal3M (KBapTHPAHTCTBO, HaxyieOHW4ecTBO). Herpodudaeckue
B3amMoneiicTBusa  (Tommueckue, (opudeckue, (abOpuueckne). 3HaUCHHE OHOTHYSCKMX  B3aUMOJCHCTBUH LIS
CyIIECTBOBAHMS OPTaHU3MOB B cpefie 0OnTanus. [[pHHINAIT KOHKYPEHTHOTO HCKITFOUCHUS.

JdeMoHncTpauuu

Tabmumer 1 cxembl: «JKoorndeckue (GaxTopb», «CBETOBOH CIEKTP», «IKOJOTHUSCKUE TPYIIEI KUBOTHBIX IO
OTHOIIEGHHIO K CBETY», «TerIoKpOBHBIE KHUBOTHBIE», «XOJIOAHOKPOBHBIE KMBOTHBIE», «DH3MOJOIMYECKUE aqanTtainuu
KHUBOTHBIX», «Cpe/ibl 00UTaHUs OpraHU3MOBY, «buosornueckue putMbly, «KusneHusie Gopmbl pacteHuid», «Ku3HeHHbIE
(OpPMBI KHBOTHBIX», «DKOCHCTEMa INUPOKOJMCTBEHHOrO Jecay, «IKochUcTeMa XBOiHOro jeca», «llemw mnuTaHus»,
«XumundectBoy, «Ilapasutusmy», «KoHkypeHus», «Cumomnosy, «KommeHcanusm.

OOopynoBanue: repOapuu PacTCHUN U JKUBOTHBIX, MPUCIOCOOJICHHBIX K BIMSHHUIO PA3IHYHBIX IKOJOTHUYSCKUX
(akTOpoB, TepOapuu CBETOMIOOMBEIX, TEHEMOOMBBHIX W TEHEBBIHOCIHBBIX PACTCHHH, CBETONIOOHBEBIC, TCHETIOOUBHIC H
TEHEBBIHOCIIMBEIC KOMHATHBIC PAcTEHUs, TepOaphd W KOJUICKIIMU TEIUIOMIOOWBEIX, 3UMOCTOWKHX, MOPO30yCTOMIHBBIX
pacTeHHWi#, Yydena UTHIl W 3Beped, repOdapuu pacTeHU, OTHOCSAIIMXCA K THrpoduTam, Kcepoduram, Mme3zoduram,
KOMHATHBIC PAacTeHHS JAHHBIX TPV, KOJUICKIIMH >KUBOTHBIX, OOMTAIOIIUX B pa3HBIX cpelax, repOapiy W KOJUICKIHH
pacTeHUH U KUBOTHBIX, 00JIATAl0ONINX YePTaMHU IPUCTIOCOOIEHHOCTH K Ce30HHBIM M3MEHEHHSM YCIIOBHHU KHU3HH, TepOapuu
U KOJUISKITUN PACTCHHH W )KUBOTHBIX Pa3IMIHBIX KU3HEHHBIX (OPM, KOJUIEKIIUH KUBOTHBIX, YIACTBYIOIIUX B PA3IMIHBIX
OMOTHYECKHUX BSaHMOHeﬁCTBHHX.

JladopaTopHasi pa6oTa «BrlsBieHUE MPUCTIOCOOTIEHU OPTaHU3MOB K BIIUSTHUIO CBETA.

JladopaTopHasi pa6ora «BrlsBieHUe MPUCTIOCOOIEHU OPTaHN3MOB K BIUSHUIO TEMIIEPATYPhI».

JladopaTopHasi pa6oTa «AHaTOMUYECKHE OCOOEHHOCTH PACTEHUH U3 PA3HBIX MECT OOUTAHUSI.

Tema 8. Jxos10rusi BUAOB M MONYJISLUIH

DKOJOTHYECKHE XapaKTePUCTUKU Tomyysiiud. [lomymsinusi kak Ouojorudeckas cucreMa. Poib HEOTHOPOIHOCTH
cpenbl, (pu3nUecKux OapbepoB M OCOOEHHOCTEH OMONOrMM BHJIOB B (POPMHUPOBAHUHM IPOCTPAHCTBEHHOH CTPYKTYPEHI
nonyianuii. OCHOBHBIE TIOKa3aTeNu TIOMYJSIUH: YUCIEHHOCTb, IUIOTHOCTb, BO3pacTHass M IIOJNIOBas CTPYKTYpa,
POXIIaeMOCTh, IPUPOCT, TEMI POCTA, CMEPTHOCTh, MUTPALIHS.

DKoJloruyeckasi CTpyKTypa rnomysisinud. OLeHKa YUCICHHOCTH MOy Isiny. JInHaMuKa TOMyJISIUN 1 €€ peryJisuus.
Brornueckuii nmoteHnMan nomyssiuui. MoaenupoBaHue TMHAMUKH TIOIyJIiu. KpuBble pocTa YHCICHHOCTH HOMYIISIIIUH.
KpuBbie BbDKMBaHMS. Perymnsuus YUCIEHHOCTH MOMYJSIUNA: poib (aKTOPOB, 3aBHUCSIINX M HE 3aBUCAIIMX OT IIOTHOCTH.
OKonorn4eckre crpaternu BUAoB (- u K-crparerun).

[TonsTie 06 sKkoyornyeckoil Huiie Buua. MecrtooOuTanue. MHOrOMepHass MOJeNb dKoormdeckoil Humm JIx. M.
XarunHcoHa. Pa3meps! skonornyeckoit Huu. [loTeHnuanbHas U peaiu30BaHHas HULIY.

BI/I}] KakK cucrema HOHnyIHI/Iﬁ. Apeam)l BUIOB. BI/I}IBI 1 UX )XU3HCHHBIC CTPATCTHUU. DKOJIOTHYECKNE DKBUBAJIEHTEL.

3aKOHOMepHOCTI/I IIOBCACHUS U Mnrpaunﬁ JKUBOTHBIX. brojornyeckue nHBasun YYKEPOAHBIX BUOOB.

JeMoHCcTpanun

Hoptpert: Ix. Y. XaTunHCOH.

Tabnuipl u cxeMbl: «IKOJIOTHYECKHE XapaKTEPUCTHKH MONMYJISIu», «[IpocTpaHcTBeHHast CTPYKTypa MOy,
«BospacTHble THpaMuUIbI TOMYJSLUNY, «CKOPOCTH 3aCEICHUS TOBEPXHOCTH 3EMIIH Pa3IMYHBIMKU OpraHu3MaMm, «Monens
skosoruueckoi Humu Jx. M. XaTunHcoHa.

Oo6opynoBanue: repbapuu pacTeHHH, KOJIEKIIUH KUBOTHBIX.

JladopaTopHasi padora «[IpucnocobieHus CeMsTH paCTCHHH K PaCCEICHUIO».

Tema 9. Jxosorus coodecTB. IKOJIOrHyecKue CUCTEMbI.

Coo0rmiecTBa opraHu3MoB. broreHos u ero cTpykTypa. CBsA3u MEXIy OpraHU3MaMu B OHOIIEHO3E.



OkocuctemMa kak OTKpbITas cucrema (A. J[x. Tencnm). OyHKIHOHAIBHBIE OJOKH OPraHU3MOB B IKOCHCTEME:
MIPOYIIEHThI, KOHCYMEHTHI, penyleHThl. Tpoduueckue ypoBHH. Tpodudeckue mend M ceTd. AOHOTHYECKHE OJIOKH
skocucTeM. I109BHI M MBI B 9KOcHcTeMax. KpyroBopoT BEMIECTB M MOTOK HEPTHH B HKOCHCTEME.

OcCHOBHBIE TIOKa3aTeIH SKOCHCTEMBI. bnoMacca W mpoAyKnus. DKOJIOTHYECKHE HMHpaMHIBI YUCe, OMOMacchl U
SHEPTHH.

Hunamuxa sxocucmem. Kamacmpogpuueckue nepecmpotiku. ®@aykmyayuu. HanpaBieHHbIe 3aKOHOMEPHBIE CMEHBI
cooOmiecTB — cykueccuu. [lepBuuHble M BTOpUYHBIE CYKIECCMM M HMX HPUYMHBL. AHTPOIOTEHHBIE BO3ACHCTBUSI Ha
cykueccun. KnumakchHoe coobuiectBo. brnopasHooOpasue M IOJNHOTa KpPyroBopoTa BELIECTB — OCHOBAa YCTOHYMBOCTH
cO00I1IeCTB.

[Ipupoanbie SKOCUCTEMBI. DKocucmemsbl 03€p U peK. IKocucmemvl Mopel U oKeanos. Ixocucmemvi myHOp, 1ecCos,
cmeneti, NyCMblHb.

AHTpPOIIOT€HHBIE HKOCUCTEMBI. ArposKkocucTeMa. ArpoueHos3. Pasnuuns Mexnay aHTPOIOI€HHBIMU U MIPUPOIHBIMHU
9KOCHCTEMAaMHU.

Ypboskocucrempl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [opoackas ¢mopa um ¢ayHa. CHHaHTpOIH3AIHS
ropozckoit Gpaynsl. bromorndeckoe n X03sHCTBEHHOE 3HAUEHHIE arPOIKOCUCTEM U YPOOIKOCHCTEM.

3aKOHOMEpPHOCTH (POPMUPOBAHUSI OCHOBHBIX B3aWMOJCHCTBHN OPraHM3MOB B AIKOCHCTEMax. Poib KACKaoH020
agppexma u 61006-30upuramopos (Kiouesvlx 61008) 6 QyHKyuoHUposaruu 3xocucmem. [lepeHOC SHEPTUN U BEIICCTB
MEXKIAY CMCEKHBIMU 3KOCUCTCMAaMMU. VY cTONYNBOCTD OpraHus3MoB, HOHyJ’IﬂL[I/Iﬁ 1 DKOCHUCTEM B YCJIOBUAX C€CTCCTBCHHBLIX U
AHTPOTIOTEHHBIX BO3ACHCTBUM.

Mexanusmvl 6030eticmaus 3a2pa3Henull pasHblx Munog Ha cyOopeanu3MeHHOM, OP2AHUSMEHHOM, NONYJIAYUOHHOM U
9KOCUCIEMHOM VPOBHAX, OCHO8bl IKONOSUUECKO20 HOPMUPOBAHUS AHMPONO2EHHO20 6030elicmaus. MeTonomorus
MOHHUTOPUHI'A €CTECCTBCHHBIX U aHTPOIIOTCHHBIX 3KOCUCTEM.

JdeMoHncTpauuu

Hoptpet: A. Ix. Tencnu.

Tabmmer u cxemsl: «CTpyKTypa OHOIIEHO3a», «IKOCHCTEMA MIMPOKOIUCTBEHHOTO JIecay, «IKOCUCTEMa XBOWHOTO
necay, «DyHKIIMOHAIBHBIC TPYIITBI OPTaHU3MOB B dKOcHcTeMe», «KpyroBopoT BemecTB B akocucTeMey, «llenmn nutanus
(macTOWmIHAs, JAETPUTHAs)», «OKOJNOTHUECKash NHpaMHIa YHCE», «OKOJIOTHYEeCcKass MHpaMuia OHOMACCHD»,
«DKoNornyuecKas mupaMuaa dHeprumn», «Obpa3oBanue 6onoray, «llepBuuHas cykueccus», «BoccTaHOBIIGHHE Jeca Ocie
noxapay», «JKocucremMa 03epa», «ArpoueHo3», «KpyroBopoT BellecTB M IOTOK SHEPrUM B arpoleHose», «lIpumepsr
ypOOIKOCUCTEM.

OOopynoBanue: repbapum pacTeHHH, KOJUIEKIUM HACEKOMBIX, Yydesia NTHI] U 3Bepel, repOapuu KyJbTYPHBIX U
JIUKOPACTYIIHUX PACTECHUH, aKBapUYM KaK MOJEIIb 3KOCUCTEMBI.

IIpakTuyeckas padora «/I3ydyeHue u onucanue ypo0oIKOCUCTEMBD.

JlaGopaTopHuas padora «/3yueHne pazHOOOpa3Us MEIKUX MOYBCHHBIX YWICHUCTOHOTHX B PA3HBIX SKOCHCTEMAX).

IKcKypeusi «OKCKypcHs B THIUYHBIA OWoOreoneHo3 (B IyOpaBy, Oepe3HSK, €IbHHUK, Ha CYXOIOJBHBIA WA
MMOWMEHHEIH JIyT, 03ep0, O0JI0TO)».

IKCKypeust «IKCKYPCHS B arpOdKOCHCTEMY (Ha ITOJIE FITH B TETUTHIHOE XO3SHCTBO)».

Tema 10. buocdepa — rinodanbHas 3kocucTeMa

Buocdepa — oOmermraneTapHas 000y0uka 3eMill, T/A€ CYOIECTBYeT WM CYIMIECTBOBANA >KH3Hb. Pa3BHTHE
npeacTaBiacHuii 0 ouocdepe B Tpymax J. 3iocca. Yuenue B. U. Bepuaackoro o ouochepe. Obdnactu Ouochepsr u eé
coctaB. JKuBoe BeuiecTBo OHOCheEps! 1 ero QyHKIUH.

3akoHOMEpHOCTH cymiecTBoBaHus Ouochepsl. OcobenHocTH Omocdepsl Kak  TI00aTbHONH  IKOCHCTEMBI.
Junamudeckoe paBHOBecue B Onocdepe. KpyroBopoTbl BeliecTB M OHOreOXMMHYECKHE IMKIbI (yriiepona, a3ora).
PurMuyHOCTH sIBIEHMI B Onochepe.

3onaneHOCTE OmOcheprl. [lorarne o OGmome. OCHOBHBIE OMOMBI CYIIH: TYHApa, XBOWHBIE Jieca, CMEIIAHHBIC H
HIMPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHBI, ITYCTHIHH, TPOIMYECKHE Jieca, BBICOKOTOphs. KimMar, pacTHTENBHBIH |
KHMBOTHBIH MUp OMOMOB CYIIIH.

CrpykTypa 1 QyHKIHUS KUBBIX CHCTEM, OLIEHKA NX PECYPCHOTO MOTeHInana u OnocepHoix GpyHKIui.

JemMoHcTpanun

Ioptpetsl: B. 1. Bepnaackuii, 3. 3rocc.

Tabmuupr u cxemsl: «['eocdepsr 3emun», «Kpyrosopor azora B mpupoje», «Kpyropopor yriepona B npupoje»,
«KpyroBopot kucnopoza B npupoje», «KpyroBopor Boasl B npupoje», «OcCHOBHbIE OHOMBI cyminy, «Kiumarndeckue
nosica 3emun», «TyHnpay, «Taiira», «Cmemannsiii necy, «lllupokonucTBeHHsIi aecy, «Crenby, «CaBaHHa», «[1ycThIHIY,
«Tpornmyeckuii necy.

O6opynoBanue: repOapuy pacTEHUN pa3HBIX OMOMOB, KOJUIEKIIUN KHBOTHBIX.

Tema 11. YesioBek U OKpY:KaK0IIas cpeaa

DKoJIorHYecKrue KPU3HUCHl M MX NPHYKMHBEL BozzielicTBre yenoBeka Ha Onocdepy. 3arpsi3sHeHHE BO3AYIIHON CpeJbl.
Oxpana Bo3ayxa. 3arpsi3HeHHWEe BOJHOHM cpenbl. OXpaHa BOJHBIX pecypcoB. Paspymenue mousbl. OXpaHa ITOYBEHHBIX
pecypcoB. M3mMeHeHne kimMara.

AHTpONIOreHHOE BO3JCHCTBHE HA PAaCTUTEIBbHBIH W KMBOTHBIM Mup. OXpaHa PacTUTEIBHOTO M XMBOTHOI'O MUpa.
OcHOBHBIE TIPUHIMIIBI OXpaHbl npupoiabl. Kpacueie kuuru. Oco0o oxpansemble npupoansie tepputopuu (OOIIT).
Borannyeckue cajibl ¥ 300J0THYECKUE TAPKH.

OCHOBHBIE TIPUHIMITEI YCTOIHYNBOTO Pa3BUTHS YEJIOBEUESCTBA W MPUPOABL. ParmoHanbHOE MPUPOIONOIH30BAHNE 1
CcoXpaHEeHHe OHMOJOTHYecKoro paszHooOpasms 3emud. OOIIHe 3aKOHOMEPHOCTH TIIO0AIBHBIX IKOJOTHIECKUX KPHU3HUCOB.
OCoOGeHHOCTH COBPEMEHHOT0 KPH3HCA H €r0 BEPOSTHBIE TIOCIEACTBHUS.



Pa3zBuTne MeETONOB MOHMTOPMHTA Pa3BUTHS ONACHBIX TEXHOTEHHBIX IpoueccoB. CucmemHnvle ucciedo8anus
nepexoda K pecypcocbepezaroujell U KOHKYPEHMOCROCcOOHOU sHepzemuke. buonozuueckoe pasnoobpasue u duopecypcul.
Hayuonanvuvie ungopmayuonnsie cucmemeol, obecnewugaiowue 00cmyn K uH@Gopmayuu no COCMOAHUIO OMOENbHbIX GUAOE
u axocucmem. OcHOBbL IKOpeaburumayuu Kocucmem u cnoco6os 6opvowvl ¢ buonospescoenusmu. Pexoncmpyrkyus
MOPCKUX U HA3ZEMHBIX IKOCUCTHEM.

JdeMoHncTpanuu

Tabmunpl u  cxembl: «3arps3HeHHe arMocdepb», «3arpsisHeHHE Tuapoceps», «3arps3HEHUE MOYBHIY,
«[TapHukoBbIH 3¢ PexT», «Ocob0 oXpaHseMble IPUPOHBIE TEPPUTOPHNY, «MOIeNn YIPaBIseMOro MUPay.

Oo6opynoBanue: Qororpadun oxpaHseMbIX pacTeHUIl n )uBOTHBIX KpacHoit kuuru Poccuiickoit denepanun, KpacHoit
KHUTH PETHOHA.

Peamsanys MIKOJILHBIMH NEAArOraMu BOCIIUTATEIbHOI0 IOTEHIIMAIA YPOKA NPeANoJIaraer cjaeaylomnee:

- CHEenManbHO pa3pabOTaHHBIC 3aHATHSA-YPOKH, 3aHATHA-DKCKYPCHH, KOTOpBIE, pacIIMPSIIOT 00pa30BaTeNbHOE
MIPOCTPAHCTBO MPEIMETA, BOCIUTHIBAIOT JF0OOBB K MPEKPACHOMY, K IIPHUPOJIE;

- moOyxzaeHue obOydaromuxcsi codmonath «l[IpaBuia BHyTpeHHEro pacnopsijka oO0y4alomuXxcs», B3aUMOKOHTPOJb U
CaMOKOHTPOJIb 00YUJaIOMINXCS;

- OpraHM3alys NpeIMETHBIX 00pa30BaTEeNbHBIX COOBITHH (IIPOBEJICHUE NPEAMETHBIX IEKaJ: HadalbHbIE KIAacChl, HEJeIs
TYMaHHUTapHBIX HayK, HEleJ s KIaCCHBIX PYKOBOJAUTEINIEH, HeleNI MHOCTPAHHOTO S3bIKa, He/leNs eCTECTBEHHBIX HAayK) AJIS
00yJaloMmuXcsl C LEeNbI0 Pa3BUTHS TTO3HABATEIHLHOW M TBOPYECKON aKTMBHOCTH, MHULIMATUBHOCTH B Pa3IMUHBIX cdepax
TIPEAMETHON JIESITENBHOCTH, PACKPBITUS TBOPUYECKHMX CIIOCOOHOCTEH 0Oydaromumxcsi ¢ pasHbIMH 00pa30BaTeIbHBIMU
MOTPEOHOCTSIMU U MHIUBUYAJIbHBIMU BO3MOKHOCTSIMH;

- IPOBEJICHUE yUeOHBIX (OMMMITHAIbBI, 3aHIMATEIbHBIC YPOKH U MIATHMHHYTKH, YPOK-IEJIOBasi UIpa, YPOK-TIyTEIIECTBHUE,
YPOK MacTep-KJlacc, ypoK-UCCIEJOBaHNE | AP.) U yIeOHO-pa3BIeKaTeIbHBIX MEPOIpHUATHi («Opynut», «[lodemyuka»);

- YCTaHOBJICHHE JIOBEPHUTENILHBIX OTHOLICHUI MEXIy y4YHTENleM M €ro y4eHHUKaMH, CIOCOOCTBYIOIIUX IMO3UTUBHOMY
BOCHIPHSTHIO YYalIUMHUCSH TpeOOBaHMM M Npockd y4HTeIs uepe3 >KUBOM JAuanor, MpHUBICUCHHE HMX BHUMAHUSA K
oOcyxnaemMoll Ha ypoke HHGOpPMAIWM, AaKTUBH3ALMIO WX IIO3HABATENbHOW MAEATEIBPHOCTH 4Yepe3 HCIOIb30BAHUE
3aHUMATEJbHBIX 3JIEMEHTOB, HCTOPUH U3 KU3HH COBPEMEHHUKOB,

- ucnosnb3oBanne KT u nucTaHIMOHHBIX 00pa3oBaTeNIbHBIX TEXHOJIOTHH 00ydeHHs, 00eCcIIeunBaIOLIMX COBPEMEHHBIE
aKTHBHOCTH OOYYaromuXcs (IIpOrpaMMbI-TPEHaXEPBHI, TECTHI, 3a4€Thl B NEKTPOHHBIX MPUIOKCHUAX, MYJIbTHMEINIHHbIE
TIPe3eHTalMN, HAayYHO-TIONMYJISIpHBIE Tepeaadr, (UIbMbI, oOydarolmue CaiThl, YPOKH OHJIAiH, BUICONEKLUH, OHJIAiH-
KOH(EpEeHIINH U 1Ip.);

- WCIIOJIb30BaHKME BOCIIUTATENBHBIX BO3MOXKHOCTEH coJlepKaHUsS Yy4eOHOrOo TpeaMera 4epes3 AEMOHCTPAIMI0 NPUMEPOB
OTBETCTBEHHOTO, TPAXKIAHCKOTO MTOBEACHHS, MPOSIBICHUS YEJIOBEKOIIOONS 1 10OpOCEpASYHOCTH, NIEPEBOJI COJIePKaHM C
YPOBHS 3HAHUI Ha YPOBEHb JINYHOCTHBIX CMBICIIOB, BOCIIPHSTHE LIEHHOCTEH depe3 MoA00p COOTBETCTBYIOUINX TEKCTOB
JUIS 9TEHUS, 3a/1a4 [T PelIeHUs MPOOJIEeMHBIX CUTYAIHH 1t 00CyKACHUS B KJacce, aHaIN3 MOCTYIIKOB JIFOAEH, HCTOPHit
cy-71e0, KOMMEHTapHHU K MMPOMCXOASIINM B MUPE COOBITHSAM, IPOBEACHHE «Y POKOB MY>KECTBaY;

- TpPUMEHEHHWE Ha YPOKE HHTEPaKTHBHBIX (OpPM pabOTHl y4YalIUXCs, WIPOBBIX MPOLEAYP, CTUMYIHPYIOIINX
ITO3HABATENBHYI0 MOTHBAILIMIO IIKOJHHUKOB, IOMOTAOIINX HAJAKUBAHHUIO MO3UTHBHBIX MEXIMYHOCTHBIX OTHOIICHHUH B
KJIacce, YCTAaHOBJICHHMIO JOOpOXenaTeIbHOW aTrMocdepbl BO BpeMs Ypoka (COTPYIHHYECTBO, ITOOIIPEHHE, IOBEpHE,
TIOpYYEHHE BXKHOTO JeNa, SMIATHI, CO3AaHIe CUTYAI[UN YCIIeXa);

-OpraHM3anys KypaTopcTBa MOTHUBHPOBAHHBIX U JPYAHPOBAHHBIX OOYdYaIONIMXCS HAJX WX HEYCIEBAIOUNMHU
OJTHOKJIACCHUKAMH, JAIOIIEro IMKOJIFHUKAM COIMAIbHO 3HAYMMBIH OTBIT COTPYJHUYECTBA U B3aMMHOM MTOMOIIH;

- ucnonb3oBaHue TexHodoruu «lloprdonno», ¢ Lenbl0 pa3BUTHS CaMOCTOSATEIBHOCTH, pedeKcMd M CaMOOLEHKH,
IUTAaHUPOBAHMSA AEATEINbHOCTH, BUCHNS MPAaBUIBHOTO BEKTOPA IS JATbHEHIIIETO Pa3BUTHS CTIOCOOHOCTEH;

- UHUIOWUPOBAHWE W TOJIJAEP)KKA HCCIIEIOBATENIFCKON AEATENFHOCTH NIKOJBHUKOB B paMKax peaju3aldyd HMH
WHJIMBUYAIbHBIX M TPYIIIOBBIX HCCIENOBATEIbCKUX IPOEKTOB, YTO AT OOydYalOIMMCS BO3MOXHOCTb HPHOOpecTH
HaBBIK CaMOCTOSITEIBHOIO DPEIICHHs TEOPETHYECKOW NpOOJIeMbl, HABBIK TeHEPUPOBAaHUS M O(GOpMIICHHS COOCTBEHHBIX
HeH, HABBIK YBKUTEIHHOTO OTHOUICHHS K UYXKUM HJIESM, 0(OPMICHHBIM B paboTax APYTHX HCCIEIOBAaTENeH, HABBIK
yOJIMYHOTO BBICTYIIJICHUS TIepe]] ayANTOpUeH, apryMeHTHpOBaHus U orctanBanust ceoerd Touku 3perust (HIIK «I"ope ot
yMa», «JIoMoOHOCOBCKHE UTeHHs», «5] - HccenoBaTenby).

HenpepsiBHBIH TONCK TPHEMOB U (GOPM B3aMMOACHCTBHS MEAArOroB U OOYYArOMNXCA Ha YYEOHOM 3aHSATHH IMTO3BOJISET
MpUOOPETEHHBIM 3HAHMAM, OTHOIIEHWSM U ONBITY INEpPeHTH B CONMAIBHO 3HAYMMBIE BHIBI CaMOCTOSTEIBHOI
JESITeNbHOCTH.

INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOT'PAMMBI 110 BUOJIOTUHU HA YPOBHE
CPEJHEI'O OBHIETO OBPA3OBAHMUS

JIMYHOCTHBIE PE3YJIbTATbBI

@®I'OC COO ycranaBiauBaeT TpeOOBaHUS K Pe3ysIbTaTaM OCBOCHHS OOy4arOLIMMUCS MPOrpaMM CPEAHEro oOIIero
00pa3zoBaHys: INYHOCTHBIE, METAIIPEAMETHBIE U IIPEAMETHBIC.



B crTpykType SMYHOCTHBIX pE3YylbTaTOB OCBOEHHMS MPOrpaMMbl II0 OHOJOTHHM BBIAEJIEHBI CIEIYIOLINE
COCTABIISIIOLINE: OCO3HAHUE OOYYAIOIIMMHUCS POCCHHCKOHN I'pa)kKIaHCKOH HMAESHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO,
CaMOCTOSATENIBHOCTH M CaMOOIIPEAEICHHIO, Haauyue momusayuu K OOydIEHUIO OHONOTHH, YeleHanpasieHHoe pazsumue
BHYTPEHHHX YOCXKIEHHH JMYHOCTH HA OCHOBE KIIOUEBBIX IIEHHOCTEH M HCTOPHYECKUX TPATULIUN Pa3BUTHA
OMOJIOTUYECKOTO 3HAHUSA, 20MOGHOCMb U CHOCOOHOCMb OOYYAIOIIUXCS PYKOBOICTBOBAThCA B CBOEH AEATEIBHOCTH
LIEHHOCTHO-CMBICJIOBBIMU YCTaHOBKAaMH, MPUCYIIUMH CUCTEME OHOJIOTHYECKOTO 0Opa3oBaHUS, HAIuyue NpacoCO3HAHUS
9KOJIOTHUECKOM KYJIBTYPBI, CHOCOOHOCHU cMAagumbs LeTIU U CTPOUTH XKU3HEHHBIE TUIAHBI.

JINYHOCTHBIE pEe3yNbTaThl OCBOCHMS MPOTPaMMBbl IO OWOJOTMH JOCTHIAIOTCS B EIUHCTBE Y4YeOHOH U
BOCIIUTATEIbHOHN AEATENILHOCTH B COOTBETCTBHHU C TPAJULMOHHBIMYU POCCUHCKUMHU COLIUOKYIBTYPHBIMU, HCTOPHUECKUMHU U
JIyXOBHO-HPaBCTBEHHBIMH IIEHHOCTSIMH, NMPHUHATHIMUA B OOILIECTBE NMPaBWIAMH U HOPMaMH IIOBEJICHUS M CHOCOOCTBYIOT
IpolieccaM CaMOIO3HAHUS, CAMOBOCIIUTAHUS U CAMOPA3BUTHS, Pa3BUTUSA BHYTPEHHEH MO3ULUU JUYHOCTH, IATPUOTU3MA U
YBaKCHUS K 3aKOHY M IPaBOMOPSIKY, YEIOBEKY TpyZAa M CTapIieMy IOKOJCHHIO, B3aHMHOTO yBaXKEHHs, OCpPEKHOTO
OTHOUIEHMSI K KYJIbTYPHOMY HACIEAMIO U TPaJULMsIM MHOTOHALMOHAIbHOrO Hapoaa Poccuiickoil @enepanuu, npupoae u
OKpYXKarouleil cpene.

JImgHOCTHBIE pPE3yNbTAaTHl OCBOCHMS YydeOHOro mpenmera «buomorus» MOMKHBI OTpakaTb TOTOBHOCTh M
CcrocoOHOCTh  O0YYarOIIUXCS PYKOBOJCTBOBAaTHCS C(OPMHPOBAHHONW BHYTPEHHEH MO3HWIMEH IJMYHOCTH, CHCTEMOM
LEHHOCTHBIX OpPHEHTALMH, IO3UTUBHBIX BHYTPEHHHX YOEKAEHHH, COOTBETCTBYIOUIMX TPAJAWIMOHHBIM LEHHOCTIM
poccuiickoro o0ImecTBa, pacIIUpeHHe >KU3HEHHOTO OIBITAa M OIbITa JEATEIbHOCTH B IPOLIECCE pealu3allid OCHOBHBIX
HaHpaBﬂeHI/Iﬁ BOCIIMTATEILHOM JACATCIBbHOCTHU, B TOM YHUCJIC B YaCTH:

1) rpaaaHCKOro BOCIUTAHUS:

c(hOpPMUPOBAHHOCTh I'PAXKAAHCKON MO3UIMU 00Y4YaIOIIErocs Kak aKTUBHOTO M OTBETCTBEHHOTO 4IEHa POCCHUCKOTO
o01ecTBa;

OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX IIPaB U 0013aHHOCTEH, yBa)KEHHE 3aKOHA U TIPABOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOH TBOPYECKOH NEATEILHOCTU NPH CO3IAHUM YYEOHBIX NPOEKTOB, PEIICHUN YYCOHBIX U
MIO3HABATEJILHBIX 33144, BBITTIOJIHEHUH OMOJIOTHYECKHUX YKCIIEPUMEHTOB;

CIOCOOHOCTH OIIPEAETATh COOCTBEHHYIO TO3UIIMIO 10 OTHOIICHHMIO K SIBICHUAM COBPEMEHHOW JKU3HH M OOBSCHATH
eé;

YMEHHUE YYHUTHIBaTh B CBOMX ACHCTBUAX HEOOXOIMMOCTh KOHCTPYKTHBHOTO B3aWMOEHCTBHUS JIONCH C pPasHBIMHU
y6e)KILeHI/I}IMI/I, KYJIbTYPHBIMU HEHHOCTAMU U COIMUAJIbHBIM MOJIOKCHUCM

TOTOBHOCTb K COTPYAHHUYCCTBY B IMPOLECCCE COBMECTHOI'O BBINTOJIHECHUA y‘IGGHLIX, MO3HABATCJIIbHBIX U
HCCIICAOBATC/IbCKUX 3a7ad, YBAXUTCIBHOI'O OTHOIICHUSA K MHCHHIO OINIMOHCHTOB IIpU o6cy>1<):[eH1/11/1 CIIOPHBIX BOIIPOCOB
OMOJIOTHYECKOTO COJICPKAHNUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJOHTEPCKOU JEATENBHOCTH;

2) NaTPUOTHYECKOr0 BOCTIMTAHUS:

c(hOpMUPOBAHHOCTE POCCHHCKON TPaXIaHCKOM WISHTHYHOCTH, NAaTPUOTH3MA, YBaXXEHHs K CBOEMY Hapony,
4yBCTBA OTBETCTBEHHOCTH nepen PonnHOM, ropaoctu 3a cBoi kpail, cBoo PoanHy, CBOH A3BIK U KyIbTYpPY, MPOLUIOE U
HACTOsIllee MHOTOHAMOHAIBHOTO Hapoja Poccuy;

LEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACIAECIUI0 M MaMATHUKAM HPUPOABI, AOCTHXKEHHMAM Poccum B Hayke,
HCKYCCTBE, CIOPTE, TEXHOJIOTUAX, TPYJIE;

CHOCO6HOCTL OLICHHUBATHh BKJIA[ pOCCHﬁCKHX yLIéHI)IX B CTAHOBJICHUEC U Pa3sBUTUC 6I/IOHOFI/II/I, IIOHUMAaHUs 3HAYCHUA
OMOJIOTHH B TO3HAHMH 3aKOHOB NIPHUPOJIB, B )KU3HH YeJIOBEKa K COBPEMEHHOT0 O0IIECTBa;

ujeiiHas yoex JEHHOCTh, TOTOBHOCTbD K CIIY)KEHUIO U 3auure OTeuecTBa, OTBETCTBEHHOCTh 33 €ro Cy/Ab0Y;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS:

OCO3HaHHE TyXOBHBIX IIEHHOCTEH pOCCUICKOr0o HapoAa;

chopMHUpPOBAaHHOCTH HPABCTBEHHOTO CO3HAHMUS, ITHUECKOTO TIOBEICHUS;

CHOCOOHOCTh OILIEHMBATh CUTYalWI0 M NPUHUMATh OCO3HAHHBIE pEIICHHS, OPHUEHTUPYICh Ha MOpAIbHO-
HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHHE JITYHOTO BKJIa/Ia B TIOCTPOEHHUE YCTONYMBOTO OyAyIIEero;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POAUTEINSM, CO3AaHUI0 CEMBU Ha OCHOBE OCO3HAHHOT'O NPHUHATHUS LIEHHOCTEH
CeMEMHOM KHU3HHU B COOTBETCTBHHU C TpaaulUsIMU HapoJoB Poccun;

4) 3cTeTH4€eCKOr0 BOCITUTAHUS:

OCTCTUYECKOC OTHOLICHHUEC K MHPY, BKIIOYAsA I3CTETUKY 6BITa, HaYy4YHOIr0 M TEXHHUYCCKOTO TBOPYCCTBA, CIIOPTA,
Tpy/ia, O0IIEeCTBEHHBIX OTHOIICHU;

[IOHMMAHHUE SYMOLIMOHAILHOTO BO3ACHCTBUSI JKUBOM MPUPOBI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQAXXCHHUIO B PAa3HbBIX BHUAAX HUCKYCCTBA, CTPEMJICHUC IMPOABIATH Kadyc€CTBa TBOp‘IGCKOﬁ
JIMYHOCTH,

5) pusnyeckoro BocnuTaHNusA, POPMHPOBAHMSA KYJIbTYPBI 310POBbS H IMOLMOHAIBLHOT0 0/1ar0NOIyYHs:

MOHMMaHWe M peaju3anusl 3J0poBOro M 0Oe3omacHOro obOpasa KHM3HH (3110pOBOE IMTaHWE, COOIIOJEHHUE
TMTHEHHYECKUX MPAaBUII U HOPM, COAJIaHCHPOBAHHBIA PEXHUM 3aHATUI M OTIbIXA, PEryisipHas (U3MYecKash aKTHBHOCTB),
OepeKHOT0, OTBETCTBEHHOT'O M KOMIIETEHTHOT'O OTHOIICHHSI K COOCTBEHHOMY (PU3NYECKOMY U IICUXHUYECKOMY 3JI0POBBIO;

MOHMMaHWE LEHHOCTH NPaBWJI HHAMBUAYaJIbHOTO W KOJUIEKTMBHOTO OE€30MacHOro IOBEACHHS B CHUTYyalUsX,
YIPOXKAIOUINX 300POBBIO U XKU3HU JIIOAEH;

OCO3HAHHE TOCIEICTBUI U HEMIPUSITHS BPEIHBIX IPUBBIUEK (YOTPEOICHNUS aJIKOT 0I5, HAPKOTHUKOB, KYPEHHS);

6) Tpy0BOTrO BOCIIMTAHUS:

TOTOBHOCTB K TPYZy, OCO3HaHHE LIECHHOCTH MacTepCTBa, TPYAOIIO0HE;



TOTOBHOCTh K AaKTHUBHOH JEATENIbHOCTH TEXHOJIOTMYECKOW M CONMAIbHOM HANpaBIEHHOCTH, CHOCOOHOCTH
WHHIUUPOBATh, IIAHUPOBATh U CAMOCTOSITEIILHO BBITIOJIHSATH TAKYIO JESATEILHOCTD;

MHTEpEC K pPasIM4YHbIM cdepaM NpodecCHOHATBHON AEATEIBHOCTH, YMEHHE COBEPIIATh OCO3HAHHBINA BBIOOD
Oynymieit mpodeccun U peaaTn30BbIBATh COOCTBEHHBIC JKU3HEHHBIE TUIAHBI,

TOTOBHOCTB M CITOCOOHOCTE K 00pa30BaHMIO M caMOOOPa30BaHUIO HAa POTHKCHUH BCEH KI3HI,

7) 3K0JIOTM4eCKOTr0 BOCIIMTAHUS

9KOJIOTMYECKH [eJIecO00pa3HOe OTHOIIEHHWE K TNPHPOJE KaK HCTOYHHMKY JKM3HM Ha 3emile, OCHOBE €&
CYIIECTBOBAHNS;

TIOBBILIIEHUE YPOBHS SKOJIOTHYECKOI KYJBTYpBL: MPUOOpPETEHHE OIbITa IUIAHMPOBAHMS MOCTYIKOB M OLIEHKH HMX
BO3MOJXKHBIX HIOCIIEICTBHH ISl OKPY’KaIOILEH cpebl;

0CO3HaHHE TI00aNBHOT0 XapaKTepa SKOJIOTHYECKUX MPOOJIEM U ITyTei UX PeIICHHS;

crocoOHOCTh MCIONB30BATh MPHOOPETacMble MPH M3yUCHUH OMOJIOTHH 3HAHWS U YMEHHS NPH PEUICHUU IPOoOIIeM,
CBSI3aHHBIX C PALOHAJIBHBIM HPHUPOJONONB30BaHUEM (COOIIONEHUE NPABWII MOBEACHUS B IPUPOJIE, HANpPABICHHBIX Ha
COXpaHCHHE PaBHOBECHS B 3KOCHCTEMAaX, OXpaHy BHIOB, YKOCHCTEM, brocdepsl);

AKTUBHOE HENPUATHE NEHCTBUM, NPUHOCSIIMX BPEA OKPYKAWOIIEH NPUPOJHOW cpele, YMEHUE MPOrHO3UpOBaTh
HEOIaronpuATHBIE SKOJIOTHUECKHE TOCIEICTBHS MPEANPHHUMAEMBIX ACHCTBUH U IIPEAOTBPAIaTh UX;

HaJIMYMe Pa3BUTOIO HKOJOTUYECKOTO MBIIUICHHS, IKOJIOTHUECKON KYJIbTYpPBI, ONBITA JEITEILHOCTH IKOJIOTHUECKOM
HanpaBJICHHOCTH, YMCHUA PYKOBOJCTBOBATHCA HMH B HO3HaBaTeJ’ILHOﬁ, KOMMyHI/IKaTI/IBHOI\/’I nu COHHaJ'H:-HOﬁ IMpaKTHUKE,
TOTOBHOCTH K YYacTHIO B IPAKTHYECKOM JEATEIBHOCTH HKOJIOTMUYECKON HANPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 NTO3HAHUS:

c(OpMUPOBAaHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Ppa3BUTHS HAayKd U
OOIIECTBEHHOW TIPaKTHKW, OCHOBAaHHOTO Ha JHWaliore KyJbTyp, CIIOCOOCTBYIOLIETO OCO3HAaHUIO CBOEr0 MecTa B
MOJMKYIBTYPHOM MUDE;

COBEpPILICHCTBOBAHUE S3BIKOBONH M UYUTATENBCKOM KyJIbTYpHl KaK CPEICTBA B3aWMOACHCTBUS MEXIY JIOABMH U
MIO3HAHMS MUPA;

MIOHMMaHHE CIICIM(PUKN OMOJIOTHM KaK HAyKH, OCO3HAaHUS €€ ponu B ()OPMHUPOBAHHH PAIMOHAIBHOTO HAYYHOTO
MBIIIICHUSI, CO3JaHMU IIEJIOCTHOTO NPEACTABICHUS 00 OKpYKAaloIeM MHpE Kak O EIUHCTBE INPHPOABI, YEJIOBEKa H
o01mecTBa, B TO3HAHNH MIPUPOIHBIX 3aKOHOMEPHOCTEH 1 pEIICHNH MPOOIeM COXpaHEeHHsI PUPOIHOTO PaBHOBECHS;

y6e)KZ[éHHOCTL B 3HAYUMOCTH 6I/IOHOFI/II/I JUIA COBpeMeHHOﬁ OHUBHJIN3AalUH: obOecrnedeHuss HOBOTO YPOBHA pa3sBUTUA
MEIUIMHBI, CO3J4aHHE TMEPCHEKTUBHBIX OHOTEXHOJOTUM, CHOCOOHBIX peIIaTh pEeCypCHbIe MPOOJEeMbl Pa3BHTHUS
YeJI0BEYEeCTBA, OMCKA ITyTel BBIXOJA U3 INI0OATbHBIX SKOJIOTHYECKUX IMpo0ieM U obecneueHus nepexosia K yCTOHIUBOMY
Pa3BHUTHIO, PALIMOHAIEHOMY HCIIOJIb30BAHUIO IIPUPOJHBIX PECYPCOB U (POPMUPOBAHHIO HOBBIX CTaHIAPTOB )KU3HH;

3aUMHTEPECOBAHHOCTL B IMOJYYCHUUN OMOJIOTHYECKUX 3HAHUI B LOCIIIX IMOBBIIICHUSA O6IHeﬁ KYJbTYpPbl, €CCTCCTBCHHO-
Hay4YHOH TPAaMOTHOCTH, KaK COCTaBHOH YacTH (PYHKIMOHAJIBHON TI'paMOTHOCTH oOOydaromuxcsi, (GopMHpyemMoil mpu
N3y4eHUH OMOJIOTHH;

MIOHMMaHHE CYIIHOCTH METOAOB IO3HAHWS, MCIOJB3YEMBIX B €CTECTBEHHBIX HAYKaX, CIIOCOOHOCTH HMCIOJIb30BAThH
NoJTydaeMble 3HaHUS JUIS aHalu3a W OOBSICHEHMS SIBJICHUH OKPYXAIOIIEro MHpa M NMPOUCXOAAMIMX B HEM W3MEHEHMH,
yYMEeHHE JenaTh 00OCHOBaHHBIC 3aKIIOUCHHS HA OCHOBE HAYYHBIX (DAKTOB M MMEIOUIMXCS JAHHBIX C LENBIO ITOJydEHUS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIbHO HCIIOJIb30BaTh OWOJOTMYECKUE 3HAHWS JUIS PEUIeHUs NpoOjeM B pealibHbIX
KU3HCHHBIX CUTYallusAX;

OCO3HAHHE ILIEHHOCTH HAayYHOW MAEsATEeNbHOCTH, FOTOBHOCTh OCYIIECTBILSITH IMPOEKTHYIO M HCCIIEOBATEIbCKYIO
JCATCIIbHOCTD MHAUBUAYAJIBHO U B TPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTh K HENPEPHIBHOMY 00Pa30BaHUIO M CaMOOOPa30BaHHUIO0, K aKTUBHOMY MOJYYEHHIO HOBBIX
3HAHMI 110 OMOJIOTHH B COOTBETCTBUH C )KU3HEHHBIMM l'IOTpe6HOCT${MI/I.

METANIPEAMETHBIE PE3YJIbTATBI

MeranpeaMeTHble pe3ysbTaThl OCBOGHUs ydeOHOro mnpenmera «buonorus» BKIIOYAIOT: 3HAYMMBIE IS
(OpMHpPOBaHUsT MHPOBO33PEHHST OOYYAIOIIUXCS MEKANCIMIUIMHAPHBIE (MEXIpeIMETHbIe) OOIIeHayuHble MOHATHS,
OTpaXkaloIIne IEJIOCTHOCTh HAYYHOM KapTHHBI MHpa M CHEIU(HUKY METOIOB MO3HAHUS, HUCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax (BEIUIECTBO, SHEPIHs, ABJICHHE, IMPOILECC, CUCTeMa, HAYYHBIH (DaKT, IPUHIIHI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsi, WCCIENOBaHNE, HAONIOEHWE, W3MEpPEeHHE, JKCIEPHIMEHT U JApYyrue); yHHBEpCaJbHBIE YUeOHBIE EHCTBHA
(mo3HaBaTenbHBIE, KOMMYHHKATHBHBIC, PpeTyJIATHBHBIE), oOecmeunBaromue (GopMmupoBaHue  (yHKIHOHAIHHON
TPaMOTHOCTH ¥ COLMANBHOW KOMIIETCHIMH OOyJaromNUXCs; CIIOCOOHOCTh OOYYaroIIUXCS HWCIOJIh30BaTh OCBOCHHBIC
MEXIUCIHUIUIMHAPHBIE, MHPOBO33PEHUYECCKHE 3HAHMSA M YHUBEpCAJbHBIE YydeOHbIE MCWCTBUS B II03HABaTEIbHOH U
COLIMAILHOM MPAKTHUKE.

B pesymbraTre wn3ydeHusi OWOJOTMM Ha YpPOBHE cpenHero obmero oOpazoBaHus y oOydaromerocst OyayT
c(hopMHUpOBaHbl I03HABATEIbHBIC YHHBEPCAIbHBIE y4YeOHbIC ACHCTBUS, KOMMYHHKATHUBHBIE YHHBEpCAIbHbIE y4deOHbIE
JIEUCTBHSA, pETyJISITUBHBIC YHUBEPCAJIbHBIC YUCOHBIC ICHCTBHS, COBMECTHAS €SI TEIHLHOCTb.

MeranpeaMeTHbIe pe3yJIbTaThl OCBOSHHUS IPOTPAMMBI CPETHET0 00111ero 00pa3oBaHusl JOIDKHEI OTPaXKaTh:

OBnajenne yHMBEPCAIbHBIME YYeOHBIMHU MO3HABATEIbHBIMH I€HCTBUAMH:

1) 6a3zoBble JoruyecKue AeiicTBU:

CaMOCTOSATENBHO (POPMYINPOBATE U AKTYAJIM3UPOBATh MPOOIEMY, PaCCMaTPHBATh €€ BCECTOPOHHE;



WCTIONB30BaTh IIPH OCBOCHWH 3HAHWH TPUEMBI JIOTHYECKOTO MBINUICHUS (aHAmW3a, CHHTE3a, CpPaBHEHUS,
kinaccupukanuu, 0000IEHNs), pacKphIBaTh CMBICT OHMOJIOTHYECKUX TOHATHH (BBIICTATh WX XapaKTEpHbBIE TMPH3HAKH,
YCTaHABJIMBATH CBSI3M C APYTHMH HOHSATHIMNA);

OTIpENIeNATh LEeNN NESITeIBHOCTH, 3afaBas MapaMeTpbl M KPUTEPUH HUX JOCTIDKEHHS, COOTHOCHTH PE3yJbTATHI
NIESITETFHOCTH C TIOCTABJICHHBIMH TICIISIMI;

HCTOJIb30BaTh OMOJOTHYCCKHIE MOHATHUS TS O0BbSICHSHUS (DAKTOB M SBJICHUMN JKUBOW PUPOJIBI;

CTPOHTH JIOTHYCCKHE PACCYKICHUS (MHAYKTUBHBIC, ICAYKTUBHBIC, [0 AHAJOTHH), BBIIBISATH 3aKOHOMEPHOCTH H
MPOTHBOPEYHS B PACCMATPUBACMBIX SBJICHUSX, (OPMYJIUPOBATH BHIBOJIBI U 3AKTFOUCHHS,

MPUMEHSTh CXEMHO-MOJICIIbHBIC CPENICTBA IS MPEICTABICHHS CYIICCTBCHHBIX CBSI3¢H U OTHOIICHUNA B M3Y4aeMBIX
OMOJIOTHYECKUX OOBEKTaX, a TaKKE IPOTHBOPCUYHI PA3HOTO POJA, BBISBICHHBIX B PA3IUYHBIX WHPOPMAIMOHHBIX
HCTOYHUKAX;

pa3pabaTbIBaTh IUIAH pPEIICHHS MPOOJIEMBI ¢ Y4ETOM aHalIM3a MMEIOLIMXCS MaTepHalbHBIX M HeMaTepHaTbHBIX
pecypcos;

BHOCHUTh KOPPEKTHBBl B JEATCIBHOCTh, OIIEHHUBATH COOTBETCTBHE pE3YJIBTATOB IICNISAM, OIICHHBATh PHCKH
MTOCTICICTBHIA AEATEIEHOCTH;

KOODAWHUPOBATh W BHINONHATH pPabdOTy B YCIOBHSX pPEaJbHOTO, BHUPTYaJbHOTO ¥ KOMOMHHPOBAaHHOTO
B3aMMOJICHCTBHS;

Ppa3BUBATh KPCATUBHOC MBIINIJICHUC ITPU PCIICHUUN KU3HCHHBIX HpO6HeM.

2) 6a30BbIe HCCIEI0BATEIbCKHE ICHCTBUS:

BJ1aACTh HaBBIKaAMU y‘Ie6HO-I/ICCHeHOBaTeHLCKOﬁ )44 HpOCKTHOﬁ ACATCIIBHOCTH, HaBbIKaMU paspCUICHUA HpO6HeM,
CIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITCIBHOMY IOHCKY METOJOB PEIICHHS MPAKTHYCCKUX 3a/1ad, MPUMCHCHHUIO
Ppa3JIMYHbIX MCTOJ0B MMO3HAHU;

WCTIONB30BaTh PA3JIMYHbIC BHUIBI JICATCIFHOCTH [0 TIONYYECHHIO HOBOTO 3HAaHUS, €ro HWHTEPIpETaIui,
peoOpa3oBaHUI0 U MPUMEHEHUIO B YICOHBIX CUTYAIHAX, B TOM YHCIIE IIPH CO3IAHUH YICOHBIX W CONUAIBHBIX MPOEKTOB;

(hopMHUpPOBATH HAYIHBINA THIT MBIIIICHHS, BIAACTh HAYYHOH TEPMUHOJIOTHEH, KITFOYEBBIMH MTOHATHSIMH U METOIAM;

CTaBUTH U (POPMyITHPOBATH COOCTBCHHBIC 3a0a4 B 00pa30BaTEIbHON ACATEIIEHOCTH U KU3HEHHBIX CUTYAITHSIX;

BEIBILITh TIPHYHUHHO-CIICICTBCHHBIC CBS3W M aKTyalM3HpOBAaTh 3aJady, BBIIBHTATh THIIOTE3y ©€ pelIeHus,
HAXOJIUTh apTyMEHTHI IS T0Ka3aTeIbCTBAa CBOUX YTBEP)KICHUH, 3a1aBaTh TapaMeTPhl U KPUTEPUH PEIICHHUS,

AHAJIU3UPOBATh IMOJYUCHHBIC B XOA€ PCHICHUA 3aJadu PE3YyJIbTaTbl, KPUTHYCCKHU OLCHUBATH HUX HJOCTOBCPHOCTD,
MPOTHO3UPOBATH UBMCHCHUEC B HOBBIX YCIIOBUAX,

JAaBaTb OLICHKY HOBBIM CUTYAIlUsAM, OLICHUBATH HpHO6peTéHHLII>II OIIBIT,

OCYIIECTBIISITH LIeJICHANIPABIICHHBIN TOUCK TIEPEHOCa CPECTB U CIIOCOOO0B AEHCTBHUS B MPO(ECCHOHANBHYIO CPEY;

YMETH NCPCHOCUTH 3HAHUA B MTO3HABATCIIbHYIO U IMTPAKTUYECKYIO O6HaCTI/I KUBHCACATCIBbHOCTH,

YMETb HHTETPUPOBATh 3HAHWS U3 Pa3HBIX IPEAMETHBIX 001acTei;

BBIIBUTATh HOBBIC WJEH, IIpeaaraTb OPHUTHHAJIBHBIC IOAXOJBl W PEHICHHS, CTABHTh MPOOJIEMBI W 3aJadyH,
JIOITYCKAOIIUE aTbTePHATUBHBIC PEIICHHS.

3) pabora ¢ ungopmaumeii:

OpUEHTHUPOBAThCSI B PAa3UYHBIX HCTOYHHKAX HH(pOpMAImH (TEKCTE YY4EOHOTO IMOCOOWS, HAYYHO-TIOMYJLIPHON
TUTeparype, OMOIIOTHYECKUX CIOBapsX M CIPAaBOYHHKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B MIHTepHETE), aHaIU3UpOBaTh
nHpopManMo pasNMYHBIX BUAOB W (OPM TPEACTABICHUs, KPUTHYECKH OIIGHHUBAaTh €€ JOCTOBEPHOCTh U
HEIPOTHUBOPEUYNBOCTD,

(GhopMyIIHPOBAThH 3aMPOCHl U MPUMEHATH Pa3IMIHBIC METOIbI MPH MMOKCKE U 0TOOpEe OHoorHYecKol HHMOpPMAIHH,
HE0OXO0IUMOM ISl BRITIOTHEHUS Y4eOHBIX 3a/1a4;

HpI/IO6peTaTI) OIIBIT HCIIOJIB30BAaHUS I/IH(I)OpMaI_[I/IOHHO-KOMMyHI/IKaTI/IBHBIX TeXHOHOFHﬁ, COBEPIICHCTBOBATH
KyJIbTYyPY aKTUBHOT'O UCIIOJIb30BAHUSA PA3JIMYHBIX ITOMCKOBBIX CUCTEM;,

CaMOCTOSATENIFHO BEIOUPATh ONTUMATIBHYIO (POPMY IPEACTaBICHUS OUOJIOTHYECKOW HHPOPMANUH (CXEMBI, TpapHKH,
JTUarpaMMBbI, TaOJIHUIBI, PUCYHKH U IPYTOE);

WCTOJIB30BaTh HAYYHBIM S3BIK B KAa4eCTBE CPEICTBAa IpH paboTe ¢ OMOJOrMYecKod WH(pOpMAIHei: MPUMEHSTH
XHUMHUYECKHe, (PU3NICCKUC U MAaTEMaTHICCKHIE 3HAKH W CUMBOJIBI, (POPMYITBI, a00peBHATypy, HOMEHKIATYPY, UCIOIB30BaTh
1 IPeoOpa30BBIBATH 3HAKOBO-CUMBOJIHYECKUE CPEJICTBA HATILSITHOCTH;

BJIAJICTh HABBIKAMH PACIIO3HABAHUS M 3alIUTHI HHPOPMALIUHU, HHPOPMANMOHHON OE30MaCHOCTH JIMIHOCTH.

OgJiajieHne YHHBEPCAJbLHLIMHA KOMMYHHKATUBHBIMY €l CTBUSIMU:

1) o0meHue:

OCYIIECTBJIATH KOMMYHHUKAIMU BO BCEX ccbepax J)KU3HH, aKTUBHO Y4YaCTBOBATb B AHAJIOTC WK JUCKYCCHU II0
CYIIECTBY 0OCyXmaeMoil Tembl (YMEHHE 3aJaBaTh BOIPOCHI, BBICKA3bIBATh CYXJACHHS OTHOCUTEIILHO BBITOJHEHUS
npennaraeMofx'I 3aaa4M, YYUTbIBATb HHTEPECHI U COTJIAaCOBAHHOCTDH HO3I/IHI/Iﬁ APYTUX YYAaCTHUKOB JJUaIoTra UJIN JII/ICKyCCI/II/I);

pacro3HaBaTh HeBepOambHBIC CPEACTBa OOIICHWS, MOHMMATh 3HAYCHUE COLMANBHBIX 3HAKOB, NPEANOCHUIOK
BO3HUKHOBEHUS KOH(IMKTHBIX CUTYAIHH, yMETh CMATYATh KOH(IIUKTHI U BECTH IIEPETOBOPEI;

BIIAJICTh PA3IMYHBIMH CIIOCOOaMH OOIICHUS U B3aUMOICWCTBUS, TOHUMATh HAMEPCHUS JAPYTHX JIFOACH, MPOSBIATH
YBXKUTEIHHOE OTHOIICHUE K COOCCETHUKY U B KOPPEKTHOH (popme popMyTHpOBaTh CBOU BO3PAKCHUS;

Pa3BEPHYTO M JIOTMYHO M3JIATaTh CBOIO TOYKY 3PCHUS C HCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAs JIeSITeIbHOCTD:

ITOHUMATh M UCIIOJIB30BaTh MPEUMYIIECTBA KOMaHIHON W WHAMBHIAYAIBHOW pabOTHI MIPH PEIICHUN OHOIOTHIECKOH
po0JIeMbl, 00OCHOBBIBaTh HEOOXOAMMOCTh MPHMEHEHHUsS TPYIIOBBIX (OPM B3aMMOICHCTBUS TPU PEIICHUH ydeOHOH
3a1a4u;



BBIOMPATh TEMATHKY W METOIbl COBMECTHBIX JCHCTBHI ¢ y4ETOM OOIIMX HHTEPECOB W BO3MOXKHOCTEH KaXKIOTO
YIIeHa KOJJICKTHBA;

MIPUHUMATD e COBMECTHOM JESITEIBHOCTH, OPTaHU30BBIBATE U KOOPIAMHUPOBATH ICHCTBUS MO €€ JOCTIDKEHHIO:
COCTaBIIAATh TUIAH ACHCTBHIA, PacHpeleNiaTh POJId ¢ YI6TOM MHEHHH yYaCTHHKOB, OOCYXKIaTh pe3yJbTaThl COBMECTHOMN
paboTsr;

OIICHUBATh KAYeCTBO CBOCTO BKJIAJa M KaXKIOTO YYAaCTHHKA KOMAaHMbI B OOIIMH pe3ynbTaT MO pa3pabOTaHHBIM
KpUTEPUSM;

Mpeaarath HOBbIE MPOEKTHI, OLICHUBATH UJEH C MMO3UIIUU HOBU3HBI, OPUTHHAIBHOCTH, IPAKTUUECKON 3HAYUMOCTH;

OCYIIECTBJIATh TO3UTUBHOE CTPATErHMYecKOe TMOBEACHUE B Pa3IMYHBIX CUTYalUsX, MPOSBIATH TBOPUYECTBO U
BOOOpaXeHHUE, OBITh NHUIIMATUBHBIM.

OBiajeHNe YHHBEPCATbHBIMH PeryJJsiITUBHBIMU JAeiiCTBUAMM:

1) camoopranu3anms:

WCTIONB30BaTh OMOJOTMYECKHE 3HAHWS IS BBIABICHHS TPOOIEM W WX PEIICHHS B XU3HCHHBIX W Y4eOHBIX
CUTYAIHX;

BEIOMPATh HA OCHOBE OMOJIOTHYECKUX 3HAHHUHU IIEJIEBHIC 1 CMBICIIOBBIE YCTAHOBKH B CBOMX JEHCTBUSIX M MOCTYIIKaX
10 OTHOIICHHIO K XHUBOH MPHUPOJIE, CBOEMY 3I0POBBIO H 3JOPOBBIO OKPYKAIOIINX;

CaMOCTOSTENIFHO OCYIIECTBIISTh MO3HABATEIBHYIO ACATCIBHOCTD, BBISABISTH MPOOJIEMBI, CTABUTh U (POPMYIIUPOBATH
CcOOCTBEHHBIE 3a1a4u B 06pa30BaTeHLHOf/lI ACATCIIBHOCTH U )KU3HCHHBIX CUTYAlUAX;

CaMOCTOSATENIFHO COCTAaBJIATh IUIAH pEIICHHS MPOOJeMBI ¢ Y4ETOM MMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOYHOCTEH U NIPEANIOYTECHUN;

AaBaTb OLICHKY HOBBIM CUTYAIlUAM;

pacuMpaTh paMKU Y4eOHOTO TpeIMeTa Ha OCHOBE JIMUHBIX NPEANOYTECHHH;

JeNaTh OCO3HAHHEIHN BEIOOP, apTyMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;

OIICHUBATh MIPHOOPETEHHBIH OIIBIT;

crocoOCcTBOBaTh (DOPMHUPOBAHUIO W TIPOSBICHUIO MIUPOKOW SPYAUIUN B Pa3HBIX 00JACTAX 3HAHWM, MOCTOSHHO
MIOBHIMIATH CBOI 00pa30BaTENbHBIN M KYJIBTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OIICHKY HOBBIM CHTYallUsIM, BHOCHTH KOPPEKTHBEI B ESATEIHHOCTD, OLICHUBATH COOTBETCTBUE PE3yIHTATOB
LEJISAM;

BJ1aJCTh HaBBbIKAMH MO3HAaBaTeJILHOMN pe(bneKcym KaK OCO3HaHUA COBEpLIACMBIX HeﬁCTBHﬁ U MBICIUTCIBHBIX
MPOLIECCOB, UX PE3yJbTaTOB M OCHOBAaHHM, MCIOJIB30BaTh MPHUEMBI pepiieKCH AJsl OLEHKH CUTYaluH, BIOOpa BEPHOTO
penieHus;

YMETH OLICHUBATH PUCKHU U CBOCBPEMCHHO NPUHUMATDH PEIICHUA 110 X CHUIKCHUIO,

MIPUHUMATh MOTUBBI U apPTYMEHTHI IPYTHX TIPHU aHAIN3E PE3YIIbTATOB ACATEIEHOCTH;

3) npunsTHE CEOS M APYrUX:

MIPUHUMATE ce0s1, IOHNMasi CBOM HEJJOCTATKH U JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTYMEHTHI APYTHUX TIPH aHAIH3E PE3YIbTATOB ACSITEIHHOCTH;

MIPHU3HABATh CBOE MPABO U MPABO JAPYTHX HA OUTHOKH;

pa3BUBaTh CIIOCOOHOCTH TIOHMMATEH MHP C TIO3HIIUHU IPYTOTO YEeIIOBEKa.

NPEAMETHBIE PE3YJIbTATBI

IIpenmeTHBIe pe3yabTaThl OCBOCHHUS COJEpXaHMSA ydeOHoro mpeamera «buonorus» Ha yriryOJIEHHOM YpOBHE
OpUEHTHPOBaHBI Ha obecreueHne NMpoGuUILHOrO o0y4eHus oOydaromuxcs Ouonorunu. OHM BKIIOYAIOT: cHenupuiecKue
Juisi OMOJIOTUY HAYYHbIE 3HAHUS, YMEHHS U CIIOCOOBI ISHCTBUI 110 OCBOCHHIO, MHTEPIPETAIMH U TPe00pa30BaHUI0 3HAHH,
BHIBI JCATENBHOCTH 1O TOJXYYEHHIO HOBBIX 3HAHWHA W WX NPUMEHEHHIO B PA3IUYHBIX YYEOHBIX, a TaKKe B PEaTbHBIX
KM3HEHHBIX cuTyanusx. [IpeaMeTHbIe pe3ynbTaThl MPEACTABICHBI IO TOaM H3Y4eHHSI.

[TpeameTHBIE pe3yIbTaThl OCBOCHUS yueOHOTo npeameta «bronorus» B 10 Knacce NOMKHBI OTPaXaTh:

c(OpPMUPOBAHHOCTh 3HAHUM O MECT€ M POJM OHMOJOTMM B CHCTEME ECTECTBEHHBIX HayK, B (DOPMHPOBAHUHU
€CTECTBEHHO-Hay4YHOW KapTUHBI MHpa, B II03HAHUM 3aKOHOB IIPUPOJBI W PEUNICHHH IPOOJEeM palnoHAIBLHOTO
NIPUPOJIOTIOIB30BaHNUS, O BKJIAJIe POCCUIICKHX U 3apYOEKHBIX YUEHBIX B Pa3BUTHE OMOJIOTHY;

BJIJICHUE CUCTEMOI OMOJIOTMYECKUX 3HAHUH, KOTOpasi BKJIIOYAET: OCHOBOIIOJIATAIOIIUe OMOJIOTHYECKNE TEPMUHBI 1
MOHATHS  (KW3HB, KJETKAa, OpraHW3M, MeTa0ONM3M, TOMEOCTa3, CaMOpETyISIHs, CaMOBOCIPOM3BEICHHE,
HaCJICICTBEHHOCTh, M3MEHYHMBOCTh, POCT W pa3BUTHE), Onojormueckue Teopuu (kiaerouynas teopus T. IlIBanna, M.
[netinena, P. BupxoBa, xpomocomHast Teopus HacieacTBeHHocTH T. Moprana), yuenns (H. 1. BaBunoBa — o menTpax
MHOT000pa3usi W TPOUCXOXKICHHUA KYyIbTYPHBIX PAcTCHHI), 3aKOHBI (€AMHOOOpa3Wsi MOTOMKOB MEPBOTO ITOKOJCHHMS,
pacuieTyieHust, YUCTOTHl TaMeT, He3aBUCUMOr0 HacienoBaHus 1. MeHzens, TOMOJIOTHYECKUX PsIOB B HACIEICTBEHHOM
n3MeHunBoctd H. Y. BaBuiosa), mpUHIMITEI (KOMILTICMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMH METOJaMH HAyYHOTO ITO3HAHUS, UCIIOJIb3YEMBIX B OHMOJIOTHUECKHX HMCCIICTOBAHUIX JKUBBIX
00bEKTOB (onHcaHue, U3MepeHUe, HabJI0ICHHE, DKCIIEPUMEHT);

YMEHUE BBIAEIATh CYIIECTBCHHBbIE MNPHU3HAKU: BHUPYCOB, KIETOK IPOKAPUOT M IYKApUOT, OJHOKIETOUHBIX U
MHOT'OKJICTOYHBIX OPraHW3MOB, B TOM YHCIIE OaKTepHi, rpHOOB, PACTEHUH, )KUBOTHBIX U YEJIOBEKa, CTPOCHHS OPraHOB H
CUCTEM OpPraHOB PACTCHMH, J>KUBOTHBIX, 4YEJIOBEKAa, IPOLECCOB >KU3HEAEATENbHOCTH, NPOTEKAIOIUX B OpraHU3Max
pPACTeHUH, KUBOTHBIX M YEIOBEKa, OMOJIOTHUECKHX TPOIECCOB: OOMEHa BemecTB (MeTa0OoIM3M), TPEBpaIICHNs dSHEPTHH,
Opo’keHHUsI, aBTOTPO(PHOTO W TETepOTPO(PHOrO THIMOB TMHUTaHUSA, (POTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, Melo3a,
raMeToreHesa, dMOpHOTreHe3a, MOCTIMOPHOHAIEHOTO Pa3BUTHS, Pa3MHOKEHUS, MHIUBHUAYAIFHOTO PAa3BUTHS OpPTaHU3Ma
(oHTOTEHE3a), B3aUMOJICHCTBHUS TE€HOB, TETEPO3HCa, HICKYCCTBEHHOTO 0TOOpPA;



YMEHHE yCTaHABJIMBATh B3aHMMOCBA3M MEXKIy OPTaHOMIAMH KJIETKH U MX (PYHKIUSIMHU, CTPOCHHEM KIIETOK Pa3HbBIX
TKaHEeH 1 nX QyHKOUSIMH, MEKIY OpPTraHaMH M CUCTEMaMH OPTaHOB y PACTCHUH, KUBOTHBIX M YENOBEKA U UX (DYyHKIUSIMH,
MEXAYy CHCTEMaMH OPraHOB M HX (QYHKIMAMH, MEXIy O3TanmaMu OOMEHa BEIIECTB, 3TalaMd KJIETOYHOIO NWKJIA U
XKM3HEHHBIX IIMKJIOB OPTaHM3MOB, J3TallaMH AMOpPHOHAIBHOTO pPAa3BUTHUS, T'CHOTHUIOM M (DEHOTHIIOM, (EHOTHIIOM H
(akTopaMu cpexbl OOUTaHHS;

YMEHUE BBISBIATh OTIIMYUTENbHbIE IPU3HAKY )KUBBIX CUCTEM, B TOM YHCJI€ PACTCHUH, dKUBOTHBIX U UEJIOBEKA;

YMEHHE WCIIOJIb30BaTh COOTBETCTBYIOUIME apryMEHThI, OMOJOTMYECKYI0 TEPMHMHOJOTUIO M CHUMBOJIUKY JJIS
JloKa3aTeabCcTBA POACTBA OPTaHU3MOB PA3HBIX CUCTEMAaTUUECKUX IPYTII;

yYMEHHE pelaTh OWOJOTMYECKHE 3aladd, BBIABIATh HPUUYUHHO-CIEACTBEHHBIE CBSI3M MEXIY HCCIEIyeMbIMU
OMOJIOTMYECKUMH TIPOLIECCAMU M SIBICHHUSIMH, JIEJIaTh BEIBOABI M IPOTHO3EI HA OCHOBAHHH TIOJTyYEHHBIX Pe3yJIbTaTOB;

YMEHHE BBINOJHATE J1abopaTopHbIE M NpaKTUYeCKHUe paboTbl, coOmoiarh NpaBwia Npu pabore ¢ yuyeOHBIM U
nmabopaTOpHBEIM 000pyIOBAHNEM;

YMEHHE BBIIBHTaTh THUIOTE3bl, IPOBEPATh WX OKCIIEPUMEHTAIBHBIMU CPEACTBAMH, (GOPMYyIHPYs IIElb
HCCIIEJOBaHMS, aHAJTM3UPOBATh MOyUCHHBIC PE3YNIbTAThI M JETAaTh BHIBOIDI,

YMEHHE y4acTBOBATh B y4eOHO-HMCCIIEAOBATENBCKON paboTe 10 OMOIOTHH, SKOJIOTUH M MEAUIMHE, IIPOBOJUMON Ha
0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, M IMyOIMIHO MPEACTABIATH IOMydEHHBIE PE3YNIbTAThl HA YUCHNIECKUX KOH(PEPEHIHAX;

yYMEHHE OIICHUBATh OTHYECKHE aCIEKThl COBPEMEHHBIX HCCIeOBaHMH B o00nacTh OWONOTMM M MEIULHHBI
(KJIOHMpOBaHUE, HCKYCCTBEHHOE OIUIOJIOTBOPEHHE, HAlpaBIeHHOE H3MEHEHHE TeHOMa M CO3/[aHHE TPAHCTEHHBIX
OpPTraHHU3MOB);

YMEHHE OCYIICCTBIISITH OCO3HAHHBIM BBIOOpP Oymymiel mpoeCCHOHATbHON AEATENIBHOCTH B 00JacTH OHOJIOTHH,
MEIUIMHBI, OWOTEXHOJOTUH, BETEPHHAPUH, CEJIBCKOTO XO34HCTBA, MHIIEBOH IPOMBINIIEHHOCTH, YIIIyOJNsTh
MMO3HABATENILHBIA WHTEPEC, HANPABJICHHBIA HA OCO3HAHHBIA BHIOOP COOTBETCTBYIONICH mpodeccHu W MPOAODKCHHUE
OMOTIOTNYECKOro 00pa30BaHus B OPTaHU3ALMSIX CPEIHETO MPOPECCHOHATBHOTO H BBICIIETO 00pa30BaHHA.

ITpeameTHBIE pe3yIbTaThl OCBOCHUS yueOHOTO npeameta «brnonorus» B 11 Kracce NOMKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHMH O MECT€ W pOJM OHOJOTMH B CHCTEME ECTECTBEHHBIX HAyK, B (DOPMHPOBaHHHU
COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHUpPa, B MO3HAHUH 3aKOHOB NPUPOJBI U PEIICHUN YKOJOTUYECKHX HMpoOsIeM
YEJOBEUECTBA, a TAKXKE B PCIICHUH BOIIPOCOB PAIIMOHAIBHOTO MPUPOJONONB30BAHUS, U B ()OPMUPOBAHNH LIEHHOCTHOTO
OTHOIIEHHS K HpHUpoje, OOIIECTBY, YENOBEKY, O BKJAJe POCCHHCKHX M 3apyOe)KHBIX YYEHBIX-OHOIOTOB B pPa3BUTHE
OuoJI0rHuH,;

YMEHHUE BJIJETh CHCTEMON OMOJIOTMUECKUX 3HAHUM, KOTOpas BKIIIOYAeT ONpeesIeHHs W MOHMMaHHE CYLTHOCTH
OCHOBOIIOJIATAIONINX OHOJIOTUUECKUX TEPMHHOB W TOHATHH (BHA, JKOcHCTeMa, Ouocdepa), OHOIOTHYECKHE TEOPHU
(aBomonimonHas Teopus Y. JlapBuHa, cuHTeTHMuUeckas Teopus sBomtoruu), yueHus (A. H. CeseproBa — 0 HyTix H
HampasieHusx sBononud, B.M. BepHamckoro — o 6umocdepe), 3akoHbl (reHeTryeckoro paBHoBecust J[x. Xapau u B.
Baitnbepra, 3apomsmmeBoro cxonactsa K. M. bspa), mpaBuna (Muammyma FO. JIuOwmxa, 3KOIOTHYECKOH MHpaMHIBI
SHEpruu), THIoTe3H (Trnore3a «Mupa PHK» V. 'unbepra);

YMEHHE BJIaZieTh OCHOBHBIMH METOJAaMHU Hay4YHOTO IO3HAHWS, UCIIOIb3YEMBIMH B OMOJOTHYECKUX HMCCIIETOBAHUIX
KHBBIX OOBEKTOB M 3KOCHCTEM (ONHMCaHWe, U3MEpeHHe, HaOJIIoAeHNe, SKCIIEPUMEHT), crioco0aMy BBISIBIICHUS U OLIEHKH
AQHTPOIOTEHHBIX N3MEHEHUH B IIPUPOE;

YMEHHE BBIICNATH  CYHIECTBEHHBbIE IIPU3HAKW: BHJOB, OHOTEOIEHO30B, DJKOCHCTEM M  Ouocdepsl,
CTaOMIM3HUPYIOUIETO, IBMXKYIIETO M Pa3phIBAIOIIEIO €CTECTBEHHOI'O OTOOpa, ayuIoNaTpUYecKOro M CHMIIATPHYECKOTrO
BU/I000pa30BaHus], BIMSHUS JBIDKYIIMX CHJI SBOJIOIMU Ha TeHO(MOHJ HOMYJSIHH, PUCIOCOOIEHHOCTH OPraHU3MOB K
cpene oOuTaHMs, YepeJOBaHUS HAIIPaBICHNUH 3BOIONNH, KDYTOBOPOTA BEIIECTB M MOTOKA SHEPTHU B 3KOCHCTEMAX;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3M MEXIYy MpOIECCaMH 3BOJIIOLUY, IBIKYIIUMH CHJIAMH aHTPOIIOTeHe3a,
KOMIIOHEHTaMH Pa3IMYHbIX SIKOCUCTEM U MPHUCIIOCOOICHUAMHU K HUIM OPTaHU3MOB;

YMEHHE BBISBIATH OTIMYUTEIbHBIC MPHU3HAKH JKUBBIX CHCTEM, IMPUCIOCOOIEHHOCTh BHIOB K Cpene OOWTaHuS,
aOMOTHYECKUX M OMOTHYECKMX KOMIIOHEHTOB HKOCHCTEM, B3aMMOCBS3€H OpPraHM3MOB B COOOIIECTBaX, aHTPOIOTCHHBIX
HU3MEHEHUH B 9KOCHCTEMaX CBOEH MECTHOCTH;

YMEHHE WCIIOJb30BaTh COOTBETCTBYIONIME AapTryMEHThI, OMOJOTMYECKYI0 TEPMHHOJIOTHUIO M CHUMBOJIUKY IS
JIOKa3aTeabCTBA POJACTBA OPraHM3MOB PA3HBIX CHCTEMATHYECKHX TPYII, B3aUMOCBS3H OPraHU3MOB M CpeAbl OOWTaHMUS,
€IMHCTBA YEJOBEYECKHX pac, HEOOXOAMMOCTH COXPaHEHHS MHOTrooOpasusi BHAOB M DKOCHCTEM KaK YCIOBHS
COCYILIECTBOBAHMSI IPUPOBI U YEIOBEUECTBA;

YMEHHE pemaTh OWOJOTHYECKHE 3aJa4H, BBIABIATH NPHUYUHHO-CIEACTBEHHBIE CBS3W MEXKIY HCCIETyEMBIMU
OMOJIOTHYECKUMHU TIPOIIECCaMU U SBJICHUSAMH, J€TIaTh BEIBOJBI M ITPOTHO3B HA OCHOBAHMH HOJTYYEHHBIX PE3yIbTAaTOB;

YMEHHUE BBIMIOJHATH J1a0OpaTOpHbIE W TPaKTHYECKHE padOThI, COOMOMATh MpaBuia MPU padoTe C Y4eOHBIM U
nmabopaTopHEIM 000pyIOBaHUEM;

YMEHHE BBIIBUTATh THUIOTE3bI, IPOBEPATH HUX OKCHEPUMEHTANBHBIMH CpPEICTBaMH, (QOpMyIupys Ieib
HCCIIeI0BaHMs, aHATU3HUPOBATh MIOTY4YEHHBIE PE3yJIbTAThl U A€TATh BBIBOBI,

YMEHHE y4acTBOBaTh B y4eOHO-HCCIIEIOBATENLCKOI paboTe 1Mo OMOJIOTHH, SKOJIOTHH U MEAUIMHE, TPOBOAMMON Ha
0aze IIKOJIBHBIX HAyYHBIX OOIIECTB, M IYOJIMYHO MPEACTABIATh IOJIyYEHHBIC PE3YJIbTaThl HA YYCHUUECKUX KOH(EpeHIHsIX;

YMEHUE OLEHUBATh THIIOTE3bl U TEOPUU O IMPOUCXOXKIEHHM KU3HU, UEJIOBEKa U YEIOBEYECKUX pac, O MPUUYHMHAX,
MIOCJIE/ICTBHAX U CIIOCO0ax MpeoTBpaleHus III00abHbIX U3MEHEHUH B Onocdepe;

YMEHHE OCYLICCTBIISITH OCO3HAHHBIN BBHIOOp Oynmymield npodeccroHaNBHOM NEesTEeNbHOCTH B 001acTH OMOJIOTHH,
9KOJIOTUH, TIPUPOAOINOJIb30BAHNS, MEAWIMHBI, OWOTEXHOJOTHH, IICHXOJIOTHH, BETCPHHAPUH, CEIBCKOTO XO35HCTBA,
IUIIEBOM TNPOMBIIUIEHHOCTH, YITyOJiATh MO3HABATENbHBI HMHTEpPEC, HANpaBICHHBII Ha OCO3HAHHBIM BHIOOP
COOTBETCTBYIOIIEH Tpodeccnd H  TNPOAODKEHHE OHOJOrMYecKOoro 00pa3oBaHMs B OPraHU3alMAX  CPEIOHETO
po(decCHOHATLHOTO M BBICIIIET0 00pa3oBaHusl.






TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauuyecTBo yacoB
Ne n/m HaumeHnoBaHue pa3iesioB M TeM POrpaMMbl IpakTuueckue JnexkTpoHHble (HUPpoBLIEL)
Bcero KOHTPOHbeIe paﬁo’[‘],] 06pa3OBaTeJII>l-[l>le pecypcehl
padoThI
1 Buonorus kak Hayka 1
2 JKuBBIe cHCTeMBI 1 X U3ydCHHE
3 Buonorus kieTku 2 0.5
4 XumH4ecKkasi opraHu3anusi KJIeTKH 10 0.5 1
5 Crpoenne 1 QYHKIINH KICTKH 8 2
6 OOMEH BEIECTB U MPEBPAILICHUEC YHEPTHH B KJICTKE 9 0.5 1
7 HacnencteenHas nHpopmanus u peaausamus e B 9 05
KIICTKE
8 JKnU3HEHHBIH INKIT KIIETKA 6 0.5 1
9 Crpoenne u QyHKIIH OPraHU3MOB 17 1.5
10 Pa3MHOKEHHE M pa3BUTHE OPraHU3MOB 8 0.5 15
11 'eHeTHKa — HayKa O HACIIEICTBEHHOCTH H 2 05 05
HM3MEHYHNBOCTH OPTaHH3MOB

12 3aKOHOMEPHOCTH HACIICICTBEHHOCTH 10 0.5 1
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6
14 ['eHeTHKA YeoBeKa 3 0.5 0.5
15 Cenekuust OpraHU3MOB 4 1
16 BHOTEXHOIOTHS 1 CHHTETHYECKAast OMOJIOTHS 4 0.5
17 PesepBHOE Bpemst 1 1

OBLIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 5 13

11 KJIACC

KosauyecTBo 4acoB
Ne HaunMeHnoBanue pa3aesioB U TEM NPOrpamMmmbl KO]—[TpOﬂLHL]e HpaKanec]cp[e aﬂeKTPOHHHe (Ilﬂ(l)pOBble)
n/n Bcero o0pa3oBaTebHbIEe pecypchl
padoThI padoThI
1 3aporKACHUE U Pa3BUTHE SBOJIOIHOHHBIX 4
MIpeCTaBICHU B OMOJIOTHH

2 MuxkposBoIOLHUs U €€ pe3ynbTaThl 14 1 2
3 MaxkposBomonus U €€ pe3yJbTaTbl 6
4 [IpoucxoxaeHne U pa3BUTHE KU3HHU HA 3emire 15 1 1.5




5 IIpoucxoxkaeHue yenoBeKa — aHTPOIOreHe3 10 1 1
DKoNorus — Hayka 0 B3aUMOOTHOIIECHUIX
6 OpPTaHW3MOB W HaJIOPTaHU3MEHHBIX CHCTEM C 3 1 0.5
OKpYKarolieil cpenoi
7 Opranu3mel 1 cpefa 0OOuTaHus 9 1 1.5
8 OKOJ0THs BUAOB U MOMYJIALUI 9 1 0.5
9 DKoJiorus coo0IecTB. DKOJIOTHYECKUE CUCTEMBI 12 0.5
10 Buocdepa — rimobanpHAs 3KOCHCTEMA 6 1
11 UYenoBek U OKpyKarolas cpeaa 6
12 PesepBHOE Bpems 8
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102 8 7.5
MNOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC
KoanvecrBo yacoB
Ne Tema ypoka K()]-]Tp()J'[], Hpa](Tp] I[aTa aﬂeKTPOHHLle IlPl(l)pOBbIe
n/n Bcero HbIE qecKHe HU3yYeHUs oOpa3oBare/ibHbIE pecypchl
padoTsbl padoTsbl
1 BBonuslii uHCTpyKTax 10 Th. buonorus kak KOMIIJIEKCHas HAyKa U 1
KaK 4acTh COBPEMEHHOT0 00IecTBa 04.09.2023
2 I/IHchpyKTanc no Th na pabouem mecte. JKuBble CUCTEMBI U UX 1 06.09.2023
CBOMCTBa
3 YpoBHEBast OpraHU3aIus JKUBBIX CUCTEM 1 07.09.2023
4 Hcropust oTKpeITHS U M3ydeHUs KieTkH. Kietounas reopus 1 11.09.2023
MeTobl MOJIEKYISIPHON U KIIETOUHOHM Ononorun. [TpakTudeckast
5 pabota «/3yueHue METOI0B KJICTOUHOU OnosIoruu (XpoMaTtorpadusi, 1 0.5 13.09.2023
anektpodopes, mudhdepeHnuanpaoe eHTpudyruposanue, [ILP)»
6 XUMUYECKUH COCTAB KIIETKH 1 0.5 14.09.2023
7 MuHepabHBIE BEIIECTBa KIETKH, UX OHOJIOTHIecKast POJIb 1 18.09.2023
B Oomapymenne Senmon  novionoio raaséracr pesktty ! 05 | 20092023
9 CaoticTBa, ki1accudukanus u GyHKIun 6€IKOB 1 21.09.2023
10 Opranndeckye BEIECTBa KIETKH — YTIJIEBOJBI 1 25.09.2023
11 OpraandecKue BEMeCcTBa KISTKH — JIMITUIBI 1 27.09.2023
Hyxneunossie kucnotel. JIHK u PHK. JIaGopatopHast pab6oTa
12 «VccnenoBaHre HYKJICHHOBBIX KUCIIOT, BBIACICHHBIX M3 KIETOK 1 0.5 28.09.2023
pa3IMYHbIX OPTaHU3MOB
13 Crpoenne u pynkmnmm ATD. [Ipyrue aykineosuarpudochars (HTD) 1 02.10.2023
14 CeksenupoBanue JIHK. Metoibl FeHOMHKH, TPAHCKPUOTOMUKH, 1 04.10.2023




IMPOTCOMUKHU

15 Merto/ibl CTPYKTYpHO# OHOIOrHH 1 05.10.2023
16 Tume! ketok. [IpokapuoTndaeckas KireTka 1 09.10.2023
17 Crpoenue 9YKapHOTHECKOH KIETKH. [IpakTuueckas padora 1 05 11.10.2023
«V3yueHne cBOWCTB KIJIETOYHOH MeMOpaHbI»
18 [ToBepXHOCTHBIN ammapat KIeTKA 1 12.10.2023
19 OnHOMEeMOpaHHBIE OpraHouAbl KieTku. [IpakTudeckas pabora 1 05 16.10.2023
«M3ydeHre JBIKEHNS IUTOILIA3MBI B PACTHTEIIBHBIX KICTKAX)
[TonmyaBTOHOMHBIE OPTaHOUABI KJIETKU: MUTOXOHIPHH, TIIIACTHIBL.
20 JlabopaTopHas paboTa «lccienoBanue mia3MoIn3a U Iemia3Moin3a 1 0.5 18.10.2023
B PaCTHTEIBHBIX KJICTKAX)
21 HememOpaHHBIe OpraHOMIBI KIETKH 1 19.10.2023
22 Crpoenne u QpyHKIHH apa 1 23.10.2023
23 CpaBHHUTeNNbHAS XapaKTePUCTHKA KIETOK dykapHoT. JlabopaTopHast 1 05 25 10.2023
pabota «l3y4eHue cTpoeHHUs KICTOK Pa3iIMYHbIX OPraHH3MOB)
AcCCUMWISINS ¥ AUCCUMUIISILIAS — JIBE CTOPOHBI MeTabou3ma. THIibl
24 oOmeHa BeriecTB. JlaboparopHas pabora «/3ydeHne KaTanuTHYeCKOH 1 0.5 26.10.2023
AKTUBHOCTH (pepMEHTOB (Ha IpEMepe aMHUIIa3bl WIH KaTajasbl)»
®DepMEHTAaTHBHBII XapakTep peakiuil KIeTOYHOro MerTabonn3Mma.
25 JlabopatopHast padoTa «/3yueHne hepMEeHTATHBHOTO paclIeIUICHHs 1 0.5 06.11.2023
MEPOKCHUJIA BOIOPO/Ia B PACTUTENIBHBIX U JKMBOTHBIX KJIETKAX)
26 benku-akTuBaTOpHI M OEIKH-UHTHOUTOPBI 1 08.11.2023
27 ABTOTpO(HBIN THIT 0OMEHA BEIIIECTB 1 09.11.2023
28 doTtocuHTE3 1 13.11.2023
29 XemocunTes. Jlaboparopnas padora «CpaBHEHHE NPOLIECCOB 1 05 15.11.2023
(hoTocUHTE3a U XEMOCHHTE3a)
30 AHaspoOHbIe opranm3Mbl. Busl Opoxenuns. JlabopaTopras padora 1 16.11.2023
«CpaBHeHHeE MPOLECCOB OPOIKECHHS M ABIXAHHSD)
31 AdpoOHBIE OpraHU3MBI. DTaIlbl YHEPTETHIECKOT0 0OMEHA 1 20.11.2023
32 OHeprus 1v£eM6paHHoro rpaaueHTa npotoHoB. Cunre3 AT®: pabora 1 22 11.2023
npoTtoHHON AT®-cuHTa3bI
33 Peaxiumu MaTpu4HOTO CHHTE3a 1 23.11.2023
34 Tpanckpuniust — MatpuuHsiii cuates PHK 1 27.11.2023
35 TpaHciAus u e€ STarbl 1 29.11.2023
36 Konuposanue amuHOkucnoT. Poss pubocom B GnocunTese Oernka 1 30.11.2023
37 Opranu3anusi TeHOMa y IPOKapuoOT U yKapUOT 1 04.12.2023
38 MoekymsipHble MEXaHU3MbI SKCTIPECCHH T€HOB Y 3YKapHOT 1 06.12.2023
39 Bupycsl — BHeKJI€TOUHBIE (OPMBI )KU3HH U 0OJIMTraTHBIEC TApa3HUTHI. 1 05 07.12.2023
IIpaktruueckas pabora «Co3ganne MOIETN BUPYCa»
40 BupycHsle 3a0071eBaHNs Y€I0BEKA, >KUBOTHBIX, PACTEHHH 1 11.12.2023




41 HanorexHonoruu B OM0OI0THMU U MEIUIUHE 1 0.5 13.12.2023

42 JKU3HEHHBIN UKII KIETKU 1 14.12.2023

43 Matpuunsriii cuare3 JJHK 1 18.12.2023

44 Xpomocomsl. JlaboparopHast padota «/3yyeHre XxpoMocoM Ha 1 05 20.12.2023
TOTOBBIX MUKpOITpenaparax

45 JleneHue KIETKH — MHUTO3 1 21.12.2023
Tume! ketok. Kaproxumnes u muroxunes. JlaboparopHas padora

46 «Habmonerne MuTo3a B KJISTKaX KOHYMKA KOpeIKa JIyka (Ha 1 0.5 25.12.2023
TOTOBBIX MHKPOIIPEnaparax)»

47 Perynsiuus ®U3HEHHOTO LIUKJIA KJIETOK 1 27.12.2023

48 OpraHusM Kak eIrHOE IEJI0e 1 0.5 28.12.2023

9 aboms lsyerme manei pacrety ! 05 | 10012024

50 TKaHI/Iv)KI/IBOTHLIX u yenoseka. JlabopatopHas pabota «M3ydyenue 1 05 11.01.2024
TKaHel >KUBOTHBIX»

51 Opraubl. Cuctemsl opranoB. JlabopaTtopHas padbota «3ydeHue 1 05 15.01.2024
OPTaHOB LIBETKOBOI'O PACTEHHUS

52 Ornopa Tenna OpraHu3MoB 1 17.01.2024

53 JIBIKeHUE OpraHu3MOB 1 18.01.2024

54 [TuTanue opraHu3MoB 1 22.01.2024

55 [TutaHue MO3BOHOYHBIX KHUBOTHBIX. [InIeBapuTeNbHas ccTEMa 1 24.01.2024
YeJIoBeKa

56 JIpIxaHue OpraHu3MOoB 1 25.01.2024

57 JIpIXaHue MO3BOHOYHBIX )KMBOTHBIX M UeIOBEKA 1 29.01.2024

58 TpaHCIOPT BEIIECTB Y OPraHU3MOB 1 31.01.2024

59 KpoBeHocHas crcTeMa MO3BOHOYHBIX KHBOTHBIX U YEIOBEKA 1 01.02.2024

60 Brigenenne y opraHu3mMoB 1 05.02.2024

61 3amura y OpraHu3MoB 1 07.02.2024

62 HNMMmyHHas crcTeMa 4eoBeka 1 08.02.2024

63 Pa3npakuMoCTh U peryIsius y OpraHu3MoB 1 12.02.2024

64 I'yMopanbHast perysiiys 1 SHIOKPUHHAS CUCTEMa KUBOTHBIX U 1 14.02.2024
YyeJoBeKa

65 DopMBI pa3MHOKEHUS] OPTaHU3MOB 1 0.5 15.02.2024

66 [TonoBoe pazMHOXkeEHUE 1 19.02.2024

67 Meiio3 1 21.02.2024
I'amerorenes. OOpa3oBaHKe M Pa3BUTHE TIOJIOBBIX KJICTOK.

68 JlaGopatopHast padoTa «/3yueHne CTpOeHHs MOJIOBBIX KIETOK Ha 1 0.5 22.02.2024
TOTOBBIX MHKpOIIpenaparaxj

69 MuauBuyansHOE pa3sBUTHE OPTaHU3MOB — OHTOIEHE3 1 26.02.2024

70 3akiajika OpraHoB U TKaHE! U3 3apOJIbIIIEBbIX JUCTKOB 1 28.02.2024




Poct u pazBuTHe )xuBOTHBIX. JlabopaTopHas paboTa «BrisiBieHue

71 . 1 0.5 29.02.2024
MPU3HAKOB CXOJICTBA 3aPOJIbILIEH TO3BOHOYHBIX XKHBOTHBIX)»

72 PasmuoxeHme u pa3BuTHe pacteHmid. JlabopaTtopHas 13360Ta 1 05 04.03.2024
«CTpoeHne OpraHoB pa3MHOKEHHUS! BHICIIHX PACTCHUID)

73 HcTopus CTaHOBIIGHUS W Pa3BUTHS T€HETHKH KaK HAYKH 1 0.5 06.03.2024

74 OCHOBHBIE TTOHSTHSI U CUMBOJIBI T€HETHUKH. .Ha60paT0}1Haﬂ pabora 1 05 07.03.2024
«lpo3oduia kak 00bEKT TeHETHYECKUX HCCIIETOBAHMI»
3aKOHOMEPHOCTH HacJe0BaHUs IPU3HAKOB. MOHOTHOpHAHOE

75 ckpemuBanue. [IpakTryeckas padora "M3ydeHue pe3yapTaToB 1 0.5 11.03.2024
MOHOTHOPHIHOTO CKpEUIMBaHus Y Apo30¢ubr"

76 [uTonoruyeckre OCHOBHI MOHOTHOPHIHOTO CKPEIINBAHUS 1 13.03.2024

77 AHannsupyromiee cKpenBanre. HenmoiaHoe ToMIHUpOBaHHE 1 14.03.2024

78 Jurubpunnoe ckpeumBanue. [Ipakruueckas padora «M3ydenue 1 05 18.03.2024
Pe3yJIbTaTOB AUTMOPUIHOTO CKPELIMBAHUS Y IpO30(UIIbDY

79 [{uTonornueckre OCHOBBI JUTHOPHIHOTO CKPEIHBAHUS 1 20.03.2024

80 CrerureHHOE HACJIEIOBaHUE IPU3HAKOB 1 21.03.2024

81 XpoMocoMHasl TeOpHUsl HACJIEICTBEHHOCTH 1 01.04.2024

82 I'eneruka mona 1 03.04.2024

83 ['enoTHn Kak nexocTHas cucTeMa 1 04.04.2024

84 I'eHeTHYeCcKHi KOHTPOJIb Pa3BUTHS PACTCHUH, )KUBOTHBIX U YEJIOBEKa 1 08.04.2024

85 V3MeHunBOCTh MPU3HAKOB. BUabl H3MEHIMBOCTH 1 10.04.2024

86 MonudukanmoHHass ©3MEHIUBOCTh 1 11.04.2024
BapuanuoHHbI# psi ¥ BapraliuoHHasi kpusasi. JlJabopaTopHas padoTa

87 «HccnenoBanue 3aKOHOMEPHOCTEH MOIU(DUKATMOHHON § 1 05 15.04.2024
n3MeHunBocTH. [locTpoeHNe BapHallMOHHOTO psia U BapHUAITHOHHON
KpUBOII»

88 I'eHoTnMueckas N3MeHYUBOCTh. KOMOMHATHBHASI U3MEHUNBOCTH 1 17.04.2024

89 MyTtanoHHast "3MEHYUBOCTh. [IpakTiueckas pabora «MyTtanuu y 1 05 18.04.2024
Jpo30¢h bl (Ha TOTOBBIX MUKPOIIPENaparax)m»

90 3aKOHOMEPHOCTH MYTAIIHOHHOTO TpoIiecca. DTHUTCHETHKA H 1 05 29 04.2024
SMUTeHOMHUKA

91 I'enetnka HesIoBeKa. [MpakTrueckas padora «CocTaBieHue U aHATN3 1 05 24.04.2024
POAOCIOBHOM»

92 MeToapl MEAUIIMHCKOM T€HETUKHU 1 25.04.2024

93 3HaueHNEe MEANIIMHCKON TEHETHKH B NPEJOTBPAILICHHH 1 JICHCHHH 1 29 04.2024
TFeHETHYECKUX 3200JIeBaHHii YenoBeKa

94 OCHOBHBIE TTOHATHSA CeNeKIIHIL. JlabopatopHas padota «/3yuenne 1 05 02.05.2024
COPTOB KYJIbTYPHBIX PACTCHUH W IOPOJ] TOMAIIHUX KHBOTHBIX)

95 MeTo/1bl CeNneKIIMOHHOM pa69TbI. JlabopatopHas padota «/3yueHne 1 05 06.05.2024
METOJIOB CEJIEKIINH PACTCHUI»

96 JIOCTIKEHMSI CEJIEKIIMU PACTCHUH U )KUBOTHBIX. [IpakTryeckas padora 1 08.05.2024




«IIpuBuBKa pacTeHuUil»

97 CoxpaHeHue, U3y4eHHe 1 UCII0JIb30BaHUE TEHETHYECKUX PECYPCOB 1 13.05.2024
e S ! 05 | 1505202
99 OCHOBHBIC HaNPaBIICHHUsI CHHTETUYECKOM OHOIOTUN 1 0.5 16.05.2024
100 XpoMOCcOMHas M TeHHASI HHYKSHEPHS 1 20.05.2024
101 MemnmmHackne OMOTEXHOIOTHH 1 22.05.2024
102 PesepBHbIi ypok. [ToBTOpeHne, 00001IeHNE, CHCTEMATH3AIMsI 3HAHUH 1 1 23.05.2024
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102 5 13.5
11 KJIACC
KoanvecrBo yacoB
Ne Tema ypoka Konrpoan IpakTu Hara DyleKTpPOHHBbIe LU POBBIE
n/n Bcero HbIEe YyecKHe HU3yYeHUs! oOpa3oBare/ibHbIEe pecypchl
padoTsbl padoTsbl
1 Bogmnsnif nacTpyKTax mo Th. OBomonmonHas teopus Y. JJapsuHa 1 04.09.2023
2 I;I;;gs)rfllfff E:p"ll;llel;a paboueM mecrte. [IBIKYIINE CHIIBI SBOJIOIIH 1 06.09.2023
3 Bopr0a 3a cymecTBOBaHHE, €CTECTBEHHBIA M HCKYCCTBEHHBIH O0TOOD 1 07.09.2023
4 ®dopMHpOBaHIE CHHTETHYECKON TEOPHUHU SBOITFOLIUI 1 11.09.2023
5 Draribl HBONOLIUOHHOTO MPOLECCa: MUKPOIBOJIIOIHNS U 1 13.09.2023
MaKpO3BOJIFOLIUS
6 [Monynsiiust — sneMeHTapHas €IMHUIIA BOJIOIUN 1 14.09.2023
3akoH reHeTryeckoro paBHoBecus [x. Xapau, B. BaitnOepra.
7 JlabopaTopHnas paboTta «BBIIBICHHE N3MEHYUBOCTH Y 0COOEH OTHOTO 1 0.5 18.09.2023
BUJIA»
8 DneMeHTapHbIC (haKTOPHI SBOTFOLINH 1 20.09.2023
9 Dddexr ocHoBarens. Db ekt OyTHUIOYHOTO TOPIIBIIIKA 1 21.09.2023
10 Murpanuu. V30smun momyIsiuii: reorpadudaeckas, OHonornaeckast 1 25.09.2023
11 EcrecTBeHHBIN 0TOOpP — HanpaBISIOMINI (HaKTOP BOJIIOLMN 1 27.09.2023
12 [TosoBo# 0TOOP 1 28.09.2023
[Tpucnoco0eHHOCTh OPraHU3MOB KaK Pe3yJIbTaT MUKPOIBOJIIOLHH.
13 JlaboparopHas pabota «/3yuenne apomop(}h030B 1 UIHOaIANTAlHN Y 1 0.5 02.10.2023
pacTeHuit U JKUBOTHBIX»
[Tpumeps! nprcocoOIeHNH y OpraHu3MOoB: MOP(OJIOTHYECKHE,
14 ¢dusnonornyeckne, OMOXMMUIECKHe, oBeeH4eckue. JlaboparopHas 1 05 04.10.2023
pabora «IIprcnocobneHust OpraHu3MOB U MX OTHOCUTENIbHAs
LENECO00PA3HOCTh
15 Bun, ero xpurepuu u cTpykrypa. JlabopatopHas padora «CpaBHeHUE 1 0.5 05.10.2023




BUOOB I10 MOp(i)OJ'[OFI/I"IeCKOMy KPUTCPULO»

16 CrpyKkTrypa Bujaa 1 09.10.2023

17 Bunoobpa3oBaHue Kak pe3yabTaT MUKPOIBOIIOIHAN 1 11.10.2023

18 CBsi3b MUKPOSBOJIIOIUH U STTUAEMHUOJIOTUH 1 12.10.2023

19 O6006menne 1o TeMe «MUKPOIBOIIONHS U €€ Pe3yIbTaThl» 1 16.10.2023

20 MakposBomronus. [TaneoHTonornyeckue MeEToAbl U3y4EeHHUS 1 18.10.2023
9BOJIIOLIUH

21 Buoreorpaduueckre MeTOAbI H3y4ESHUS IBOTIOLUH 1 19.10.2023

29 OMOPHOJIOTHIECCKHE U CPABHUTEIEHO-MOP(HOIOTHIECKHE METOBI 1 23.10.2023
N3y4YEHUS] IBOJIIOLIUU

23 MonekynsipHO-TeHeTHYEeCKHe, OHOXUMHYECKIE 1 MaTeMaTHYeCKUe 1 25 10.2023
METOJIbI HU3YUCHHUS! YBOJIIOLIUH

24 OO011Me 3aKOHOMEPHOCTH IBOJIOLUH 1 26.10.2023

25 AnantuBHas paauaiys. HepaBHOMEpHOCTh TEMIIOB SBOJIOLUH 1 06.11.2023

26 0O6006menne 1o TeMe «MaKpodIBOIIONHS U €€ pe3yIIbTaThI» 1 08.11.2023

27 Hayunple rUIIOTE3BI TPOUCXOKICHUS KI3HHA Ha 3emiie 1 09.11.2023

28 JloHay4dHbIe IPEACTABIEHUS O 3aPOKICHUH KUZHU 1 13.11.2023

29 OCHOBHBIE 3TaITbl HEOPTaHHYECKON IBOIOUN 1 15.11.2023

30 ['umoTe3bl 3apoKACHUS KUZHU 1 16.11.2023
HUctopus 3emiun u Mmeto sl e€ u3ydenus. JlaboparopHas padoTa

31 «V3ydeHue 1 oNucaHue UCKOMaeMbIX OCTaTKOB APEBHUX 1 0.5 20.11.2023
OpraHu3MOB»

32 HavanbHbie 3Tanbl OpraHMYeCKON 3BOITIOIUH 1 22.11.2023

33 DBOJFONIAS 3YKAPHOT 1 23.11.2023
OCHOBHBIE 3Tallbl IBOJIOLUH PACTHTEIBLHOTO Mupa. [IpakTnueckast

34 pabora «M3ydeHne ocoOEHHOCTEH CTPOCHHS PACTEHHUI Pa3HBIX 1 0.5 27.11.2023
OTZICIIOBY

35 OCHOBHBIE ITAIbBI BOJIOIUU )KUBOTHOTO MUpPa 1 29.11.2023

36 DBoonus HKUBOTHBIX. [NpaxTuyeckas padota «M3yueHue 1 05 30.11.2023
0COOCHHOCTEH CTPOCHUSI TO3BOHOYHBIX JKHBOTHBIX

37 Pa3Burue xu3HU Ha 3eMiie IO ApaM U Nepuoiam 1 04.12.2023

38 MaccoBbi€ BEIMUPAHUST — IKOJOTHIECKUE KPU3UCHI TIPOILIOTO 1 06.12.2023

39 CoBpeMEeHHBIH YKOJIOTUIECKUN KPU3HC, €r0 0COOCHHOCTH 1 07.12.2023

40 CoBpeMeHHas cucTeMa OPraHMYECKOTo NPOIIIOro 1 11.12.2023

41 OCHOBHBIE CHCTEMAaTHYECKIE TPYIIITBI OPTaHU3MOB 1 13.12.2023

42 AHTpONoNOrust — HayKa O YelIOBEKe 1 14.12.2023

43 O6006mmenue 1o teme «IIponcxoxneHne u pa3BUTHE KU3HU Ha 1 18.12.2023
3emie»

44 Pa3BuTHe npecTaBIeHUH O TPOUCXOKICHUH YeIOBEKa 1 20.12.2023

45 MecTo 4eltoOBeKa B CHCTEME OpPraHMdYecKOro mupa. JlaboparopHas 1 0.5 21.12.2023




pa60Ta «I/I3y‘{€HI/IC ocoOeHHOCTEH CTPOCHUSA CKEJICTa YCJIOBCKaA,
CBS3aHHBIX C MPAMOXOKICHUCM»

46 JBIKyIITIE CHITBI aHTPOTIOTEHE3a 1 25.12.2023

47 CooTHoIIeHHe OHOJIOTHYECKIX H CONUAIBHBIX (PAKTOPOB B 1 27 12.2023
aHTpOIoreHe3e

48 OCHOBHBIC CTaJIUH AHTPOIIOTEHE3a 1 28.12.2023

49 IToTopHBIH HHCTpyKTaxk o Th. [TaneoreHeTrka u najgeoreHOMHKa 1 10.01.2024

50 DBOIIOIUS COBPEMEHHOTO YEIIOBEKa 1 11.01.2024

51 YenoBeueckue pachl. Hpalfmqecxas[ pabora «M3ydeHue 1 05 15.01.2024
9KOJIOTUYECKHX Al Taluil 4YeJIoBeKa»

52 MexaucIUIUIMHAPHBIE METOAbI aHTPOIIOJIOTUI 1 17.01.2024

53 3apo’kaeHne U Pa3BUTHE SKOJIOTHH 1 18.01.2024

54 0O0600menue no teme «IIpoucxoxkieHHe YelIOBEKa — aHTPOIIOTEHE3) 1 22.01.2024

55 MeToIbI SKOJIOTHH. HaﬁopaToPHaﬂ pabora «M3yueHne METOJ0B 1 05 24.01.2024
9KOJIOTUYECKUX MCCIIEIOBAHMIT»

56 3HayeHne PKOIOTHYECKNX 3HAHUH I YEIOBEKA 1 25.01.2024

57 JKkonorndeckue GaxTopbl 1 29.01.2024
Aobunornueckue gakropsl. CBET Kak 3KOJIOTHYeCKH (pakTop.

58 JlabopaTopnas paboTta «BrIsBICHHE TPUCTIOCOOICHII OPIraHU3MOB K 1 0.5 31.01.2024
BJIMSIHUIO CBETa)
Aobuornueckue dakropsl. Temneparypa Kak 3KOJIOTHYECKHH (akTop.

59 JlabopaTopnas paboTta «BrIsBlIcHHE PUCTIOCOOICHII OPraHU3MOB K 1 0.5 01.02.2024
BJIMSIHUIO TEMIIEpaTyphi»
Abuornueckue GpakTopsl. BIaKHOCTh Kak IKOJOTUYECKHid (hakTop.

60 JlaGopatopHast paboTa « AHATOMHYECKHE OCOOCHHOCTH PACTEHHM U3 1 0.5 05.02.2024
Pa3HbIX MECT OOUTAHHS»

61 Cpensl 0OUTaHUS OPTaHI3MOB 1 07.02.2024

62 buonoruueckue puTMbl 1 08.02.2024

63 ’Kusuennsie HOpMbI OPraHU3MOB 1 12.02.2024

64 Buotnyeckue pakTopsl 1 14.02.2024

65 0O606meHue 110 TeMe «OpraHu3Mbl U Cpejia OOUTaAHHS» 1 15.02.2024

66 2;1?;15321;OGBH;)TCI/II)ZZZK;?;ZZHHA;{IOHel‘/’mTBHﬁ JUIsL CYILIECTBOBAHHUSI 1 19.02.2024

67 DKOJIOTHYECKUE XapPAKTEPUCTUKU NOMYIISILIUU 1 21.02.2024

68 OCHOBHBIE TIOKa3aTe! TOIYJISIIMN: YUCIEHHOCTh, INIOTHOCTS, 1 29 02.2024
BO3pacTHas ¥ M0JI0Basi CTPYKTypa

69 OCHOBHBIE TIOKa3aTeNy MOMYJISIIHU: POKIAEMOCTb, IPUPOCT, TEMIT 1 26.02.2024
pOCTa, CMEPTHOCTh, MUTPALIH

70 OKosorn4eckas CTpyKTypa MOmyJISIIun 1 28.02.2024

71 JlMHaMuKa NONYJISIUMU U €€ perymisnus 1 29.02.2024




72 Kpussle pocra uucieHHOCTH nomyasiiuy. KpuBble BEKUBaHUS 1 04.03.2024
T lomcrnocotmemin cowmm pactem x paceerenmon ! 05 | 06032024
74 O6006merne 1o TeMe «IKOJIOTHS — HayKa O B3aNMOOTHOIICHHUSIX 1 07.03.2024
OpraHU3MOB»
75 Bun kak cucreMa nomynisiuii 1 11.03.2024
76 3aKOHOMEPHOCTH MOBEJICHUSI U MUTPAIUH KUBOTHBIX 1 13.03.2024
77 Coo0mecTBo Oprann3MoB — OHOIICHO3 1 14.03.2024
78 DKocucTeMa Kak OTKpbITasi CUCTEMAa 1 18.03.2024
79 KpyroBopoT BelecTB ¥ MOTOK YHEPTUU B IKOCUCTEME 1 20.03.2024
80 OCHOBHBIE IOKA3aTEIN IKOCHCTEMBI 1 21.03.2024
81 DKOJIOTUYECKUE THUPAMUIBI 1 01.04.2024
82 W3MeHeHus COOOIIECTB — CYKIIECCUU 1 03.04.2024
83 HpI/Ipf)Z[HBIe 9KOCHCTEMBL. DKOCHCTEMBI 03ep H PeK. DKOCHCTEMBI 1 04.04.2024
Mopeil U OKeaHOB
84 [TpupoxHbIe SKOCUCTEMBL. DKOCHCTEMBI TYH/IP, JIECOB, CTEIEH, 1 08.04.2024
MYCTHIHD
85 AHTpONIOTeHHBIE 3KOCHCTEMBI 1 10.04.2024
86 }S}’;)éig);;(;)cc;cc:ee&d;i [NpaxTuueckas pabota «/3ydeHue 1 onHcaHue 1 05 11.04.2024
87 3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOCHCTBUH 1 15.04.2024
OpraHU3MOB B 9KOCHCTEMAax
MexaHu3Mbl BO3ACHCTBUS 3arPA3HEHUN Pa3HbIX TUIIOB Ha
88 cyOOpraHU3MEHHOM, OPTaHU3MEHHOM, TOIYJISIIHOHHOM H 1 17.04.2024
9KOCHCTEMHOM YPOBHSX
89 0060061IeHHE TTI0 TeMe «DKOJIOTHS BUIOB U MOIYJISAIHI 1 18.04.2024
90 Buocdepa — obmeruraneTapHast 000s109ka 3eMin 1 22.04.2024
91 VYuenue B. U. BepHanckoro o 6uochepe 1 24.04.2024
92 3aKOHOMEPHOCTH CYIIIECTBOBaHUS Onochepb 1 25.04.2024
93 KpyroBopoTsI BenecTB M OMOTC€OXUMHUYECKUE IAKITBI 1 29.04.2024
94 3oHapHOCTH OMochepbl. OCHOBHBIC OHOMBI CYIIIN 1 02.05.2024
95 YcroitunBocts Onochepsl 1 06.05.2024
96 OKONOrn4ecKre KpU3KChl ¥ UX IPUUUHBI 1 08.05.2024
97 BosneiictBue yenoBeka Ha Ouochepy 1 13.05.2024
98 AHTpOIIOTEHHOE BO3/IEIICTBHE HAa PACTUTEIBHBIA 1 )KUBOTHBIA MHUP 1 15.05.2024
99 Oxpana npupoabl 1 16.05.2024
100 OCHOBHBIE IPUHIUIBI yCTOHYNBOTO Pa3BUTHUS YEIIOBEUECTBA U 1 20.05.2024
TIPUPOJIBI
101 ParronansHOe MPUPOIOIOIb30BaHHE M COXPaHEHHE OHOIIOTHYECKOTO 1 29 05.2024

pasHooOpasus 3emitn




102 ‘ O06001enue o teme «buocdepa — rinobdasibHasi IKOCHCTEMA

23.05.2024

OBILIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME

102

7.5




YYEBHO-METO/JHUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V151 YYEHUKA

Buosorns. 10 knacc : yue0, 1 o06meo0Opa3oBaT. opranusanuii : yriyoi. yposess / [B. B. Ilaceunuk u ap.] ; mox pen.
B. B. [Taceunuka. — M. : IIpocsemenue, 2019. — 336 c.

Buosorus. 11 xnace : yaeo, mis o0meoOpazoBat. opraHu3anuii : yriayomn. yposess / |B. B. Ilaceunuk u np.| ; oz pen. B.
B. [Naceunuka. — M. : [Ipocsemenue, 2019. — 320 c. :

METOJUYECKHUE MATEPHUAJIBI JIJISA YUYUTEJIA

Bronormst: [Toypounsie paspaboTku. 10 - 11 ximaccer: yued. mocobue st 00meo0pazoBart. OpraHu3aui: yriryOIeHHbIH
yposenb: B. B. ITaceunuk., I'.I'. [lIsenios, T.M. E¢umoBa; o pex. B. B. [Taceuanka. — Mockga: I[IpocBemenue, 2017.

— 267 c.
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