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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma no ydeOHOMY mpeamety "buonorus" (mamee - OMONOTHsI) HA YPOBHE CPEIHETO
obmiero oOpa3oBaHus pa3zpaborana Ha ocHoBe DenepanbHOTO 3akoHa OT 29.12.2012 No 273-D3 «O6
oOpazoBannu B Poccuiickoit ®enepanun», ®I'OC COO, Konuenmuu mnpenogaBaHus y4eOHOTO
npeamera «bHonorns 1 OCHOBHBIX TOJIOXKEHUHN (eiepaaIbHOl pabodel MporpaMMbl BOCTIUTAHHSL.

YueOusrii mpenmer «buonorus» yrinyonénnoro ypoBHsi usyueHus (10—11 kmaccel) sBisercs
OJIHUM U3 KOMIIOHEHTOB IpeiMeTHON obmnactu «EcrecTBeHHO-HayuHble mpeameTb». CoriacHo
nonoxeHusM ®I'OC COO npoduinbHbe yueOHbIE IPEIMETHI, U3ydaeMble Ha YTIyOJIEHHOM YpOBHE,
SBJITIOTCST crtocoOoM muddepeHnmanuu oO0ydeHUsT Ha YPOBHE CpeIHEro oOmero oOpa3oBaHUS W
MpHU3BaHbl O0ECMEUUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIMM, CpPEAHUM OOIIUM,
CpeaHUM PO eCCHOHATBHBIM M BBICIINM 00pa3oBaHueM. B To ke BpeMsi KaKABIH U3 9TUX YIEOHBIX
MpeIMETOB JOJKeH OBITh OPHEHTHPOBAaH HA MPUOPUTETHOE pelieHue 00pa3oBaTeNbHBIX,
BOCIMTATENbHBIX W pa3BUBAIOIIMX 3a/ay, CBA3aHHBIX C MpodopueHTanueil oOydarolmuxcs u
CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOW 00JacTh HAyYHOTO 3HAHUS, CBA3aHHOTO C OMOJIOTHEH,
MEIUIMHOM, YKOJIOTHEMN, ICUXOJIOTUEN, CIIOPTOM WJIM BOCHHBIM JICJIOM.

[IporpamMma mo yue6HOMYy mpenmety "buonorus" ma€t mpeiactaBieHHe O LETH U 3aJadax
n3ydyeHust yueOHoro npeamera «buonorus» Ha yrinyOn€HHOM ypOBHE, ONpeAesseT 00s3aTeNbHOE
(MHBapuaHTHOE) TPEIMETHOE COJAEpKaHHE, €ro CTPYKTYpHpOBaHHE IO pa3felaM U Temaw,
pacnpesiesieHne Mo KiaccaM, peKOMEHAYET MOCIeA0BaTEeIbHOCTh U3yUeHUsl yueOHOro MaTepuaia ¢
y4€TOM MEXKIMPEAMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JJOTUKU Y4eOHOTO Mpoliecca, BO3PACTHBIX
ocobeHHoCTel oOyvaromuxcsi. B nmporpamme mo 61ojoruu peanu3oBaH MPUHLIMII IPEEMCTBEHHOCTH
C u3yyeHHeM OHOJOTMM Ha YpPOBHE OCHOBHOro o0mero oOpa3oBaHus, Onaromaps uemy
MIPOCMaTpUBAETCS HANpPaABICHHOCTh HA TMOCIEAYIOLIEe pa3BUTHE OMOJOTMYECKUX 3HAHUH,
OPUEHTUPOBAaHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MMPOBO33PEHMS, HKOJIOTHYECKOTO
MBIIIJICHUS], TIPEACTABICHUI O 3J0POBOM 00pa3e >KM3HHU, Ha BOCIHUTAHUE OEPEKHOTO OTHOILIEHUS K
OKpy>Karolie NpupoaHOil cpere. B mporpamMme 1o OHOJOrMM TaKkKe IMOKa3aHbl BO3MOXHOCTH
yuebHoro mnpenmera «buonorus» B peanuzanuu TpeboBaHuit ®I'OC COO K mIaHUPYEMBIM
JUYHOCTHBIM, METAalpeIMETHbIM W TIPEIMETHBIM pe3yibTaraM oOydeHus U B (QOPMHUPOBAHUU
OCHOBHBIX BHJIOB Y4€OHO-TI03HABATEIbHON JEATEILHOCTU 00YYaIOIINXCS 10 OCBOCHHUIO COACPIKAHUS
OMO0JIOrNYecKOro 00pa3oBaHUs Ha YPOBHE CpeIHEro oo1iero oopa3oBaHusl.

VYueOupiii npenMer «buosnorus» Ha ypoBHE cpeAaHEro ooOmero oOpa3oBaHMs 3aBEpIIAET
O6uosiornueckoe oOpa3oBaHHE B IIKOJIE M OPHUEHTUPOBAH Ha pacUIMpeHHE M YriayOJieHHe 3HaHHM
oOyuaronuxcs 0 >KUBOU MPUPOJE, OCHOBAX MOJIEKYJISIPHON U KIETOYHON OMOJIOTUH, SMOPUOJIOTUN U
OMOJIOTUH Pa3BUTHSL, TEHETUKH, CEIEKIIUU, ONOTEXHOJIOTUH, SBOJIIOLIMOHHOTO YUEHHSI U SKOJIOTHH.

N3yuyenne yuebHoro mnpeamera «buonorus» Ha yriyOJeHHOM YpPOBHE OPHMEHTHMPOBAHO Ha
MOJITOTOBKY OOYYaIOLIMXCS K MOCIEAYIONEMY MOJIyYeHHIO OMOJIOrHYecKoro o0pa3oBaHus B By3axX U
OpraHM3alusIX cpenHero npodeccuoHaabHOro odpazoBanus. OCHOBY €ro cojepaHHUsl COCTaBISIET
cucreMa OMOJIOTMYECKUX 3HAHUM, MOJyYEHHBIX MPU W3YUYEHUH OO0YYaroIMMUCS COOTBETCTBYIOIIUX
CHUCTEMATHYECKUX pa3/ieJIOB OHOJIOTMM Ha YpPOBHE OCHOBHOTO o0miero ooOpasoBanusi, B 10-11
KJIaccax 3TH 3HAHHS MOJYYaroT pa3BUTHE. Tak, paclIMpeHsl U yriryOJaeHbl OMOJIOrHYecKre 3HAHHS O
PacTeHMSIX, KUBOTHBIX, Ipr0Oax, OaKTepusx, OpraHu3Me YeJIoBeKa, OOIUX 3aKOHOMEPHOCTSIX JKU3HHU,
JIOTIOJTHUTEIBHO BKJIFOUEHBI OMOJOIMYECKHE CBEICHUS MPUKIAJHOTO U TOUCKOBOTO XapakTepa,
KOTOpBIE MOXHO MCIIOJIb30BaTh KaK OPUEHTUPHI [T OCIeAyIoUIero Beidopa npodeccun. Bo3moxHa
TaKKe HHTErpaluusi OMOJIOTMYECKUX 3HAHUH C COOTBETCTBYIOUIMMM 3HAaHUSMH, IOJYyYCHHBIMHU
00yJaronuMucs Mpu u3ydeHuu GU3NKUA, XUMUH, Teorpaduu 1 MaTeMaTHKU.

CrtpykTypa mporpammsl 1o y4yeOHoMy mpeamery "buonorus" oTpaxaer CHCTEMHO-
YPOBHEBBIM M IBOJIFOIMOHHBIN IMOX0/IbI K M3ydeHHIO Onosioruu. COorjlacHO UM, U3Y4aroTCsl CBOMCTBA
U 3aKOHOMEPHOCTH, XapaKTEpHbIE JUISl XKUBBIX CHUCTEM DPA3HOTO YPOBHS OpraHM3allMH, 3BOJIOLUHU
OpraHUYEeCKOTO MHUpa Ha 3emMJjie, COXpaHEHHUs OMOJOTHYECKOro pa3HooOpasus muianetbl. Tak, B 10
KJIacCE€ M3YYAIOTCS OCHOBBI MOJIEKYJSIPHOW W KJIETOUHOM OHMOJOruM, 3MOPHUOJIOTUH M OMOJIOTHH
pa3BUTHSA, TEHETUKU U CEJIEKIUHU, OMOTEXHOJOTUU U CUHTETHYECKON OMOJIOTHH, aKTyalu3UpPYIOTCS



3HaHUSA OOYyYaromMxcsi 1Mo OOTaHMKE, 300J0THH, aHAaTOMuH, (usuonoruu yenoeka. B 11 kmacce
M3YYalOTCs SBOJIIOIIMOHHOE YUEHHE, OCHOBBI KOJIOTHHU U yueHue o Ouocgepe.

VYueOublii mnpenmer «buomorus» mNpu3BaH O00ECHEUUTh OCBOCHHE OOYYaIOIIUMUCS
OMOJIOTUYECKUX TEOPUH U 3aKOHOB, HJIEH, MPUHIUIIOB U MPaBUII, JIE)KAIINX B OCHOBE COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTUHBI MHPA, 3HAHUW O CTPOECHUHU, MHOTOOOpa3HH U OCOOCHHOCTSIX KJIETKH,
OpraHu3Ma, IOMYJISAINH, OWOIEHO03a, HSKOCHCTEMBI, O BBIJAIOMIMXCS HAYYHBIX JOCTHKCHHSAX,
COBPEMEHHBIX HCCJIEIOBAaHUSX B OMOJOTHH, MPUKIATHBIX aCHeKTax OWoNormyeckux 3HaHuu. Jlis
Pa3BUTHS | MOAJIEPKAHUS HHTEpeca 00yJaroImuXxcss K OMOJIOTHHN HApSAY CO 3HAYUTETHHBIM 00BEMOM
TEOPETUYECKOr0 MaTepHala B COACPNKAHUH MPOTPaMMBbI 10 OMOJIOTHH MPETyCMOTPEHO 3HAKOMCTBO C
WCTOpHEH CTAHOBIICHUS W Pa3BUTHs TOM WM MHOM 00JacTH OMOJOTHH, BKJIAJIOM OTEYECTBEHHBIX M
3apyOexHBIX YUEHBIX B pEIICHNE BAXKHEHIINX OMOIOTUYECKUX U HKOJIOTHUECKUX MPoOIeM.

Llenp m3ydenuss ydeOHoro mpeamera «buomnorus» Ha yriayOJIEHHOM YpOBHE — OBJIaJICHHE
00y4aroIMMUCS 3HAHUSIMH O CTPYKTYPHO-(DYHKIIMOHAIBHON OpraHU3aIlH KUBBIX CUCTEM Pa3HOTO
paHra W TPHOOpPETEHHWE YMEHHMH WCIIONB30BaTh JTH 3HaHWA B (OpMUpOBAaHMHM MHTEpeca K
onpeaenéHHoi obnactu npodeccuoHaNbHON NeSTENbHOCTH, CBI3aHHOM ¢ OMONOTHEH, WK K BBIOOPY
y4eOHOTO0 3aBeIeHHsI TS TPOJIOIDKEHHUS OHOIOTUIECKOT0 00pa30BaHHUS.

JoctuxeHne 1enu u3ydeHuss ydyeOHoro mpeamera «buonorus» Ha yriiyon€HHOM ypOBHE
o0ecTieYnBaeTCsl pEeIICHUEM CIIeTYIOIINX 3a/1au:

OCBOEHHUE OOYUYaAIOIUMUCS CUCTEMbl OMOJOTHYECKHX 3HAHUN: 00 OCHOBHBIX OMOJIOTMYECKUX
TEOPHSX, KOHIICMIHUAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX H MpPaBWIAX, COCTaBIISIFOIINX
COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MHpa; O CTPOCHHH, MHOTOOOpa3uu U OCOOCHHOCTSIX
OMOJIOTUYECKUX CHUCTeM (KJIeTKa, OpraHu3M, TMOMyJsIus, BHA, OuoreoineHos, Ouocdepa); o
BBIJAIOIINUXCS OTKPBITUAX  COBPEMEHHBIX UCCIIEIOBAaHUSIX B OMOJIOTHH;

O3HAKOMJICHHE 00YJarOIIUXCsl C METOIaMU TIO3HAHUS )KUBOHM MPUPOJIBI: HCCIIEI0BATEIbCKIUMHA
METOJIaMU OMOJIOTHYECKHUX HAYK (MOJEKYJISAPHOU U KIETOUYHOUN OUOIOTHH, YMOPHUOIIOTUN U OMOJIOTUI
pa3BUTHS, TEHETHKH W CEJICKINH, OMOTEXHOJOTHM W CHHTETUYECKOH OWOJIOTHH, ITajJCOHTOJIOTHH,
9KOJIOTUM); METOJIaMH  CaMOCTOSITEJIbHOTO TNPOBEACHHS OWOJIOTMYECKUX  HCCIEIOBAaHUNA B
nabopaTopuu U B ipupo/e (HabIo1eHne, N3MEPEHHE, SKCTICPUMEHT, MOJICITMPOBAHNUE);

OBIIaJicHHEe OOYYaIOIIUMUCS YMEHHUSMHU: CaMOCTOSITENIbHO HAaXOJUTh, AaHAIM3UPOBATH U
WCITIOJIh30BaTh OMOJOTHUYECKYI0O HH(OPMAIUIO; TTOJNB30BAThCS OHONIOTHYECKONH TEPMUHOJOTHEUW |
CUMBOIIMKOH; yCTaHABIMBAThH CBSI3b MEXAY Pa3BUTHEM OHOJIOTHUU M COLUATBHO-DPKOHOMUYECKUMHU U
HKOJIOTHYECKUMHU TpoOJIeMaMi YeJIOBEYECTBA; OIICHWBATh IIOCIEJCTBHS CBOCH AEATENBHOCTH IIO
OTHOILICHMIO K OKpYXKalolled TNPUPOAHOM cpele, COOCTBEHHOMY 3/I0pPOBbIO M  370POBBIO
OKpY)KaIOIIMX Jitojiel; OOOCHOBBIBaTH M COOJIIOJIaTh MeEpPbl MNPOPMIAKTUKY HHPEKIHUOHHBIX
3a0ojeBaHMi, TMpaBUJa TIOBEACHUS B TMpHpoJe M olecrmeyeHus O€30MacHOCTH COOCTBEHHOM
KHU3HEJEATCITPHOCTH B UYPE3BBIYAWHBIX CHTYalUsX MPHUPOJHOTO M TEXHOTEHHOTO XapakTepa,
XapaKTepu30BaTh COBPEMEHHbBIEC HAYYHBIE OTKPBITHS B 00JIaCTH OUOJIOTHY;

pa3BUTHE y OOYYAIOIIMUXCS WHTEJUICKTYIbHBIX M TBOPUYECKHX CIIOCOOHOCTEH B MpOIEcce
3HAKOMCTBAa C BBIJAIONIMMHUCS OTKPHITUSIMH M COBPEMEHHBIMH HCCIIEIOBAaHUSIMU B OHOIOTHH,
pemaeMbIMi €10 mpoOjemMaMH, METOJI0JIOTHEeld OHOJOTHYEeCKOr0 HCCIENOBaHMs, IPOBEICHUS
JKCIIEPUMEHTATbHBIX  WCCIICIOBAaHWM, peIIeHHWs  OWOJOTHMYECKHX  3a/lad, MOJCIHPOBAHUS
OMOJIOTUYECKNX OOBEKTOB M MPOIECCOB;

BOCIIUTAHHE y OOYYaIOIIMUXCS [IEHHOCTHOTO OTHOIICHHUS K XKHBOW MPHUPOJE B IEJIIOM U K
OTJENbHBIM €€ 00BEKTaM U ABJICHUSAM; (POPMUPOBAHUE IKOJIIOTUYECKOM, FT€HETHUECKON IPaMOTHOCTH,
o011el KyabTyphl IOBEACHUS B IPUPOJIC; MHTETPAIIMN €CTECTBEHHO-HAYYHbBIX 3HAHUIA;

npuobpereHue OO0y4YarOIMMUCS KOMIIETEHTHOCTH B PalMOHAIBHOM IMPHPOI0NOIB30BaHUN
(cobmrofeHne mpaBuIl MOBEACHUS B IPUPOE, OXPAaHbl BUJIOB, SKOCHCTEM, Onochepsl), COXpaHEHUH
COOCTBEHHOTO 3JI0POBBbSI M 3JIOPOBBSl OKPYKAIOIIUX JroJel (COOMoAeHUsT Mep NpO(UIaKTHKU
3abosneBaHui, oOecrieueHue OE30MaCHOCTH >KU3HEACATEIIBHOCTH B UYPE3BBIYAMHBIX CHTYalMsAX
MPUPOJHOTO M TEXHOTEHHOT'O XapakTepa) Ha OCHOBE MCIIOIb30BaHHUS OHMOJIOTMYECKHUX 3HAHUM U
YMEHHH B ITIOBCETHEBHOW KU3HU;



CO3/IaHME YCJIOBHHM JIJI1  OCO3HAHHOTO BBIOOpPA  OOYYAMOIIMMHUCSA  HWHIUBUAYAIBHON
o0pa30BaTebHOM  TPAaeKTOPUHM,  CIIOCOOCTBYIOIIEW  IOCIEAYIOIEMY  NPOPECCUOHATBLHOMY
CaMOOINPE/ICIICHHUIO, B COOTBETCTBUH C MHIUBUYaIbHBIMA HHTEPECAMHU U MOTPEOHOCTSIMH PETHOHA.

OO11ee YncIo 9acoB, OTBEICHHBIX HA U3yYEeHHUE OMOJIOTHH HA YTIyOJICHHOM YPOBHE CPEIHETO
obtero oopasoBanus, cocraniseT 204 vaca: B 10 kimacce — 102 vaca (3 yaca B Hemeno), B 11 kimacce
— 102 gaca (3 4aca B HelelO).

OTOop OpraHu3aIMOHHBIX (POPM, METOJIOB M CPEIICTB O0yUYCHHS OUOJIOTHH OCYIIECTBIISIETCS C
yu€ToM crnenuuK ero CoJepKaHus W HANpaBICHHOCTH HA MPOJOHKCHHE OHOJIIOTHICCKOTO
00pa3oBaHMsI B OPraHU3aIUAX CPEIHETO MPOPECCHOHATBLHOTO U BBICIIIEIO 00pa30BaHHSI.

OO0s13aTeNIEHBIM  YCJIOBUEM TIpU OOydYeHWUW OWOJIOTMM Ha YIIyOJIEHHOM YPOBHE SIBIISIETCS
MpOBEJICHUE JTa0OPaTOPHBIX U MPAKTUYECKUX padot. Taxke ydacTue 00y4aroIuXcs B BHIMOJHCHUH
MPOSKTHBIX W y4eOHO-UCCIIEOBATEILCKAX PAa0O0T, TEMAaTHKAa KOTOPBIX OMPEACISICTCS yYUTEIIeM Ha
OCHOBE UMEIOIINXCS MAaTEPUATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MIPUPOIHBIX YCIOBHIA.

COJAEPKAHUE OBYYEHUA

10 KJIACC

CopeprxkaHue MporpaMMbl, BbIIEIIEHHOE KYPCU8OM, HE BXOJUT B MPOBEPKY TOCYAAPCTBEHHOM
urorosou arrectanuu (I'MA).

Tema 1. Bnosorus kak Hayka

CoBpemeHHass OHOJOrMsl — KOMIUIEKCHas Hayka. Kparkas ucropus pa3BUTHS OHOJIOTHU.
buonornueckne Hayku € u3ydaeMble UMH TpoOieMbl. DyHaaMmeHTandbHBIC, MPHUKIAIHBIE |
MOMCKOBBIE HAyYHbIE UCCIIEIOBAHUS B OMOJIOTUH.

3HaueHue O6uonoruu B GOPMUPOBAHUU COBPEMEHHOUN €CTeCTBEHHO-HAYYHOH KapTHHBI MUpA.
[Ipodeccun, cBszanHbie ¢ Ouosorueil. 3HadeHHWE OWONOTHHM B TPAKTUYECKOW ACATEIHHOCTH
YEJIOBEKa: MEUIMHE, CETLCKOM X035IMCTBE, TPOMBIIUIEHHOCTH, OXPaHE IPUPOIBI.

JdemMoHcTpauuu

[Moptpetsl: Apuctorens, Teodpact, K. Jlunneit, XK. b.Jlamapk, Y. dapBun, V. Tlapseii,
I'. Mennens, B. U. Bepuanckwii, U. I1. [TaBnos, . . Meunukos, H. . Basunos, H. B. Tumodees-
Pecosckuit, . Yorcon, @. Kpuk, /1. K. bensies.

Tabaunbl u cxembl: «CBS3b OMOJOTHMM C APYTUMH Haykammu», «Cuctema OHOIOIMYECKUX
HayK».

Tema 2. ’KuBble cUCTEMbI M UX U3yYeHHUE

JKuBble cucTeMbl Kak IpeaMeT u3ydeHus Omonoruu. CBOWCTBA KUBBIX CHUCTEM: €IMHCTBO
XUMHUYECKOTO COCTaBa, TUCKPETHOCTh U LEIOCTHOCTh, CIOXKHOCTh U YHOPSAIOYEHHOCTh CTPYKTYPBI,
OTKPBITOCTh, CaMOOPTaHU3ALMsI, CAMOBOCIPOU3BEACHUE, PA3APAKUMOCTh, MU3MEHUYMBOCTh, POCT U
pa3BUTHE.

YpoBHM  oOpraHuzalMM  SKMBBIX CHUCTEM: MOJIEKYJSIPHBIM, KJIETOYHBIM, TKaHEBBIH,
OpTraHU3MEHHBINH, TMOMYJISIIMOHHO-BUIOBON, IKOCUCTEMHBIN (OMOTCOEHOTHYECKHI), OMOChEpPHBIM.
[Iporuieccel, mporcxoasIue B KUBBIX cucTeMax. OCHOBHBIC MPU3HAKK XuBOro. JKu3Hb Kak Gopma
cyliecTBoBaHus matepuu. Hayku, n3ydaromuye )KuBble CUCTEMBI Ha Pa3HbIX YPOBHSAX OpTraHU3ALNH.

W3yuenne >xuBbIX cucteM. Metoasl Oumosnormueckoi Hayku. HaOmronenue, u3mepeHwue,
SKCIIEPUMEHT, CUCTeMaTu3anus, MetaaHain3. [loHsTie o 3aBUCHMMOIl U HE3aBUCHUMOM MEPEMEHHOM.
IInanupoBanue skcnepumenrta. llocranoBka u mposepka runore3. Hynesas runoresa. Ilonsrtue
BBIOOpDKM H €€ J0CTOBEpHOCTh. Pa3z0poc B Omosiormueckux naHHbIX. OIEHKa JTOCTOBEPHOCTH
MOJYYEHHBIX pe3ynbTaToB. [IpuymHBI HCKaKeHUs pe3yJbTaTOB JKcrnepumeHrta. [lonsitue
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn
Tabmunel ¥ cxembl: « OCHOBHBIE MPU3HAKH KU3HW», «bronorudeckue cuctembl», « CBOHCTBA
JKUBOM Marepum», «YPOBHHM OpPraHM3alMd KUBOW NPUPOIbD», «CTpoeHHE >KUBOTHOW KIETKH,




«Tkann KuUBOTHBIX», «CHCTEMBI OpPraHOB 4YEJIOBEYECKOIO0 oOpraHuzMa», «buoreonenos»,
«buocpepay, «Metoabl U3yueHuUs )KMBOK IPUPOJIBI».

O6opynioBaHue: 1abopaTtopHoe 00OPYJOBaHUE Ul NMPOBEACHUS HAONIOACHWN, MU3MEpPEHHH,
9KCIIEPUMEHTOB.

IIpakTyeckas padora «Vcronb30BaHUE pa3IUYHBIX METOAOB IPU M3YYEHUM KHUBBIX
CUCTEM.

Tema 3. buosorusi KieTku

Knerka — cTpykTypHO-()YHKIMOHATbHAS €IMHULA KABOTO. VICTOPHS OTKDBITHS KIIETKH.
PaGoter P.T'yka, A.JleBenryka. Kimerounas teopust (T.IlBann, M. llneiinen, P. Bupxos).
OcCHOBHBIE TIOJIO’KEHUSI COBPEMEHHON KJIETOYHOU TEOpHUHU.

Metoabl  MOJIEKYJISpHOH W KJIETOYHOH OHOJOTHMM: MHKPOCKOMHSA, XpomaTorpadus,
anekTpoope3,  METOA  MEYEHBIX  aToMOB,  Jud¢epeHIraIbHoe  HEeHTPUPYTHpOBaHNUE,
KyJIbTUBUPOBaHUE KIIETOK. M3yuenue Qukcuposantvix KIemoK. OneKTpoHHas
MHUKpockonus. Kongoxanvnas mukpockonus. Bumanvnoe (npusicusnennoe) usyuenue Kiemox.

JdeMoHcTpanuu

[optpertsr: P. I'yk, A. JleBenryk, T. llIanu, M. llIneitnen, P. Bupxos, K. M. bap.

TaOmuubl 1 cxeMmbl: «CBETOBOM MHMKPOCKOID», «IJIEKTPOHHBIH MHKpockomy, «Mcropus
Pa3BUTHS METOJI0B MUKPOCKOITUI.

OO6opy/ioBaHKE: CBETOBOM MMKPOCKOI, MHUKpOIpenapaThl pacTUTENbHBIX, J>KUBOTHBIX U
OakTepUaTbHBIX KIIETOK.

IIpakTnyeckass padorta «/3yueHue MeTOJOB KJIETOUHOW Ouosoruu (Xpomarorpadus,
anekTpodopes, nuddepennuanbHoe neHTpudyruposanwue, [TL[P)».

Tema 4. Xumu4eckasi opraHnusanusi KJIeTKH

XHUMHUYECKUH COCTAaB KIETKH. Makpo-, MUKpO- M yJIbTPaMUKPOIEMEHTHL. Bona u e€ posip kak
pacTBOpUTENIS, peareHTa, y4acTue B CTPYKTYPUPOBAHHMM KIIETKH, TEIUIOPEryJsiluu. MUHepalbHbIE
BEIIECTBA KJIETKH, UX Onosiornyeckasi posib. Poib KaTHOHOB Y aHMOHOB B KJIETKE.

Opranuueckue BellecTBa KJIETKU. buosiornueckue nonuMepsl. benku. AMHUHOKHCIOTHBIN
coctaB OenkoB. CTpyKTypbl O6enkoBOil Mosekyinbl. [lepBuyuHas cTpykTypa Oesika, MenTuaHasi CBA3b.
Bropuunasi, TpeTuyHas, ueTBepTHYHAs  CTPYKTypwl. JleHarypamus. CBoiictBa  O€nKOB.
Knaccudukamnms 6enkoB. buonornueckue GyHKIun 60enKkoB. [Ipuonai.

VYraeBoasl. MoHOCaxapuabl, AUcCaxapubl, OJIMrocaxapusl U nonucaxapuael. OOmuil mian
CTpOeHHUS U (PU3HMKO-XUMHUYECKHE CBOMCTBA YIiIeBOAOB. buonoruueckue GyHKIUU YIII€BOOB.

Jlununer. I'uapodunsHo-rUAPOPOOHBIE CBOIICTBA. Knaccudukarus JUIHUIOB.
Tpurnuuepunpl, docPoaunuabl, BOCKH, cTepouabl. buonornueckne (yHkuuu nunuao. OOmime
CBOWCTBAa OMOJIOTMYECKUX MeMOpaH — TEeKy4decTb, CIHOCOOHOCTh K  CaMO3aMbIKaHHIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxneunnosbeie kuciorsl. JJHK u PHK. Crtpoenune HykiaenmHOBBIX KHCIOT. HykneoTuasl.
[punnun xommuementapHoctu. IlpaBuno Yapradda. Crpykrypa JAHK — naBoiiHas chupalis.
Mecronaxoxaenue u 6nonorndyeckue pynkuuu JHK. Buast PHK. @ynkunn PHK B knetke.

Crpoenne mosiekynsl AT®. Makpospruueckue cBsizu B mosiekysne AT®. buomorndeckue
¢ynkuun  AT®. BoccTaHoBIEHHBIE  TNEPEHOCYMKH, WX  (QYHKUMHM B KIETKe. /[pyeue
nykaeosuompughocpamor (HTD). CexBenupoBanue JIHK. Memoowvl eenomuxu, mpanckpunmomuxu,
nPOMEOMUKU.

CtpykTypHast Ouoiorusi: OMOXMMHYECKHE W OMO(PHU3NYECKHE HCCICIOBAaHUS COCTaBa W
MIPOCTPAHCTBEHHON CTPYKTYpPbI OuoMouekyi. Modenuposanue cmpykmypol u pyuKyull GUOMONEKY U
ux xommniekcos. Komnviomepnuiii Ousatin u Op2aHuyecKuti cunme3 OUOMONEKYI U UX HEeNnPUPOOHbIX
aHano2os.

JdemoHcTpanumn

Hoprperst: JI. [lonunr, k. Yorcon, ®.Kpuk, M. Yunkunc, P. ®panxnun, . Conrep,
C. Ilpy3unep.

[Inarpammel: «Pacnpenenenne  XMMHYECKHX ~ JJEMEHTOB B HEXHMBOW  IIPUPOJIEN,
«Pacnipenenenne XUMUYECKUX IEMEHTOB B )KMBOU IIPUPOJIEN.




Tabmunel u  cxemsl: «Ilepuonuyeckass Tabmuma XUMHUYECKHUX JJIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJBI», «BemecTBa B cocTaBe opraHu3MoBy, «CTpoeHHe MOJIeKyIbl Oenka», « CTPYKTYpHI
0enkoBoil MoJekynb», «CTpoeHHe MOJIEKYT YIIeBoAOB», «CTpoeHHe MOJIEKYyl JHUIHA0BY,
«HyknenHosble KucnoTel», «CrpoeHne Mosekynsl ATD».

O6opyaoBaHue: XMMUYECKast TOCya U 000pyIOBaHHE.

JlaGopaTopHasi pa6oTa «O0HapyXeHHE OCITKOB C TIOMOIIIBIO KAYeCTBEHHBIX PEAKITHIN.

JlabopaTopnasi pa6ota «VccienoBaHue HYKIECHHOBBIX KHCIOT, BBIICIECHHBIX M3 KIETOK
Pa3IMYHBIX OPraHU3MOBY.

Tema 5. CTpoenne n pyHKIMH KJIETKH

THUmbl KIETOK: JYKapHOTHUYECKass W Tpokapuotudeckas. CTpyKTYpHO-(pYHKIIMOHAIBHbIC
00pa3oBaHMsI KJIETKH.

Ctpoenne npokapruoTndeckoil kietku. Kierounas crenka Oakrepuit u apxeir. OcoOeHHOCTH
CTpOeHHS TeTepOoTpOodHOM U aBTOTPO(PHON MPOKAPUOTUYECKUX KIETOK. MeCcTo U pojib MPOKApUOT B
OuoLeHo3ax.

Crpoenne u GyHKIIMOHUPOBAHHE JYKApUOTHUYECKOM KieTku. [lmasmarmdeckas memOpaHa
(mna3manemma).  CTpykTypa  miIa3mMatuyeckoll  memOpanbl.  TpaHCHOpT — BelIeCTB — 4epes
I1a3MaTHYecKyl0o MemOpaHy: mnaccuBHbIA (quddys3us, obneruénHas auddysus), aKTUBHBIN
(mepBUYHBIH M BTOPUYHBIM akKkTUBHBIM TpaHcnopT). Ilomynponunaemocts memOpanbl. Pabota
HATpUN-KaTUEeBOTr0 Hacoca. DHIOLMTO3: MUHOLKTO3, (aromutos. Dk3ouuto3. Kierounas creHka.
Crpykrypa v GYHKIIUU KICTOYHON CTCHKHU PACTCHHIA, TPUOOB.

[Mutomnazma. Ilurozomnb. Ilutockener. JIBumkenue wuTOIIa3Mbel. OpraHougsl KIETKU.
OpHOMEMOpaHHBIC OPTaHOWABI KIETKH: 3HiomiasMarudeckas ceth (DIIC), ammapar Tosbmxw,
JU30COMBI, MX CTpoeHHE U (QYHKIMU. B3auMOCBs3b OJHOMEMOpPAHHBIX OPraHOMIOB KIIETKH.
CtpoeHue rpaHylasIpHOTO peTukyiayma. Mexanuzm  nanpasienus 6eakos 6 IIIC. Cunres
pacTBOopuMBIX  OenkoB.  CuHTe3  KJIETOYHbIX  MeMOpaH. I'magkuil  (arpaHyssipHBIN)
sHAOIUIa3MaTHUecKuil peTukyiayMm. CekperopHas ¢yHkuusa amnmapara ['onbmxu. Moougpurayus
benxoe 6 annapame I onvodxcu. Copmuposka 6enxos 6 annapame I onb0xcu. TpaHCIOPT BELIECTB B
KieTke. Bakyonu pactutenbHbIX KieTOK. Knerounsiit cok. Typrop.

[TomyaBTOHOMHbBIE ~ OpPraHOWABI  KJIETKH: MHMTOXOHJPUHU, IUIACTUIBL. [Ipoucxodscoenue
mumoxonoputi u naacmud. Cumbuoecenes (K.C. Mepeosckosckuu, JI. Mapeynuc). CtpoeHue u
(GYyHKIMHM MUTOXOHApUH W 1wiactuA. [lepBUuHBIE, BTOPHUYHBIE U  CJOXHBIE IUIACTH]IBI
(hOTOCHHTE3UPYIOMINX FYKAPHOT. XIIOPOILIACTHI, XPOMOIUIACTHI, JICHKOTIACTHI BBICIIIMX PACTCHHH.

HememOpanuble opraHouabl kieTkd CTpoeHHe M (YHKIMM HEMEMOpPaHHBIX OPraHOWIIOB
KJIETKH. PuGocomsl. IIpomesrcymounvle Qunamenmol. MukpodunaMeHTbl. AKmuHo8ble
MUKpoghunamenmaoi. Mplieynsie KIIETKU. AKmuHogvle KOMNOHEHMbl HeMbIUEYHBIX
k1emox. Mukpotpybouku. Kierounsiii nentp. CTpoeHME M JBHKEHUE KTYTHKOB U PECHUYEK.
MuxkpoTtpyOouku nuromiasmsl. LlenTpuons. benku, accoyuuposannvie ¢ MUKpouiameHmamu u
muxpompyboukamu. Momopmwie benxu.

SAnpo. OGonouka spa, XpoOMaTHH, KapuoIliasMma, SAPBIIIKH, UX CTPOCHHE U (YHKLHUH.
Snepupiii OenkoBBIM MaTpuKC. [IpocTpaHCTBEHHOE pACHOIOKEHHE XPOMOCOM B HWHTEP(a3HOM
anpe. Jyxpomamun u ecemepoxpomamuH. benKu XpomMaThHa — TUCTOHBL JJunamuxa s0epHOu
0601104KU 8 Mumo3se. foepHulii mpauncnopm.

Knerounsie BkimtoyeHus. CpaBHUTENbHAS XapaKTEPUCTHKA KJIETOK 3yKapuoT (PacTUTENbHOM,
YKUBOTHOM, TPUOHO ).

JdemMoHcTpanuu

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

Tabnuiel u cxembl: «CTpoeHHE FYKAPUOTUUECKOHN KIETKH», «CTpoeHHe KUBOTHON KIETKWY,
«CtpoeHue  pacTUTENbHOM  KIETKW», «CTpoeHue MUTOXOHIpum», «Anpo», «CTpoeHue
IIPOKAPUOTUUYECKOMN KIIETKM.

O6opyaoBaHue: CBETOBOM MUKPOCKOII, MUKPOIIpENapaThl PaCTUTEIbHBIX, KUBOTHBIX KIIETOK,
MHUKpOIpenapaThl 0aKTepHaIbHBIX KIETOK.

JlaGopaTropHas padora «/3yueHne CTpOCHHS KIETOK Pa3IuYHbIX OPraHU3MOBY.

IIpakTnyeckas padora «/3ydyeHne CBONCTB KICTOYHON MEMOpaHBbD».




JlabopaTopHasi pabora «VccnegoBanue Imia3mMoiM3a W JIEIJIA3MOJU3a B PACTUTEIBHBIX
KJIETKax».

IIpakTHyeckas padora «/3yueHue ABUKEHUS HUTOIUIA3MBbl B PACTUTEIIBHBIX KIETKaX).

Tema 6. O0MeH BelecTB U NPEBpPAalieHHE JHEPITUHU B KJIETKe

AccuMUISIIMS M AUCCUMUJISIIIUS — JIBE CTOPOHBI MeTa0onu3Ma. Tumbl oOMEHa BEIIECTB:
aBTOTPOQHBINA U TreTepoTpodHBIA. YUacThe KUCIOpoaa B OOMEHHBIX IMpoIeccax. DHEPreTHIECKoe
obOecrnieueHue kieTku: npespamieHue AT® B oOMeHHBIX mporeccax. PepMEeHTATUBHBINA XapakTep
peakiuii kieroyHoro meradonu3ma. MepMeHTHl, UX CTPOEHUE, CBOMCTBA MU MEXAHU3M JEHCTBUS.
Kodepmentsl. Otnuumsi GepMEHTOB OT HEOPraHWYECKUX KaTaau3aTopoB. benku-akTUBaTOphHl U
OETKU-UHTHOUTOPHI. 3aBUCHMOCTh CKOPOCTH (PePMEHTATUBHBIX PEAKIIHIA OT PA3IMIHBIX (PaKTOPOB.

[lepBUYHBIl CHHTE3 OpPraHMYECKHX BEIIECTB B KieTKe. DOTOCHUHTE3. AHOKCULEHHbIU U
oxcuzenHvlll pomocunmes y bakmepuii. Ceemocoduparowjue nuemMeHmol U nuUSMeHmovl peaKkyuoHHO20
yenmpa. Ponb xmopornacToB B npouecce porocunTe3a. CBeToBas 1 TeMHOBas Ga3bl. DomoodsixaHue,
C3., C4- u CAM-munvt  ghomocunmesa. TIpomyKTUBHOCTH (OTOCHHTE3a. BimsHHE pa3IHYHBIX
(hakTOpoB Ha CKOPOCTh (poTOCHHTE3a. 3HaUEHUE (POTOCHHTE3A.

XemocunTe3. PazHooOpa3ne opraHn3MOB-XEMOCHHTETUKOB: HUTPHUPHIUPYIOUIHE OaKTepUH,
XKele300aKTepun, cepobakTepru, BOJIOPOAHbIE OakTepuH. 3HAaUeHHE XeMOCHHTE3a.

AHa’poOHble opraHu3Mbl. Buabl Opoxenus. IIponykTel Opo’keHUS M HUX HCIOJIb30BaHUE
4eII0BEKOM. AHa pOOHBIE MUKPOOPTaHU3MBI Kak 00BEKThI OMOTEXHOJIOTHUHU M BO30yAUTETH OOJIe3HEH.

AspoOHBIE OpraHW3MBblL. OJTambl HHEPreTUYecKoro ooOmeHa. I[loAroTOBUTENBbHBIA ATarl.
I'mukonu3 — 6ecKUCIOpOaHOE paclIeTNIEHUE TIIOKO3HI.

buonoruueckoe OKHCIIEHHE, WIH KJIETOYHOE JbIXaHue. Poib MUTOXOHApPUN B Mpoleccax
OMOJIOTUYECKOTO OKHCJICHUS. [Muknuueckue peaxkiuu. OxucnurensHoe
dbochopmmupoBanue. duepeuss membpannozo epaouenma npomoros. Cunmesz AT®D: paboma
npomonnot AT@-cunmaswi. llpenmyiiectBa a3poOHOTo Myt oOMeHa BELIECTB Iepes aHa3pOOHBIM.
D¢ heKTHBHOCTH YPHEPTETUIECKOTO OOMEHA.

JdeMoHcTpanuu

Hoprpersr: JIx. [Ipuctiu, K. A. Tumupszes, C.H. Bunorpanckuii, B. A.Durensrapar,
I1. Mutyenn, I'. A. 3aBap3uH.

Tabmumpl  u  cxembl: «DoTocuHTE3», «DHEpreTudeckuii obmen», «buocuHTe3 Oenkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3Y.

O60opyoBaHME: CBETOBOM MHUKPOCKOI, O00OpYyIOBaHUE JUIsl MPUTOTOBIEHUS MOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPENIapaToB.

JlabopaTopnas padorta «/I3yueHue KaTaqauTHUYECKONW aKTUBHOCTU (PEpPMEHTOB (Ha MpHUMepe
aMuyIa3bl WK KaTalla3bl)y.

JladopaTopnasi padora «/3ydeHne pepMeHTATUBHOTO PACIICIUICHUS TIEPOKCHIA BOJOPOIA B
pacTUTENBHBIX U KUBOTHBIX KIIETKAX).

JlabopaTopnasi padota «CpaBHEHHE TIPOLIECCOB (DOTOCMHTE3A U XEMOCHHTE3a».

JlaGopaTopHas padora «CpaBHEHHE IPOLIECCOB OPOKEHUS U ABIXaHUS.

Tema 7. HaciencrBeHnass uHgopManus M peajiu3anus eé B KieTKe

Peakunn marpuuHoro cuuresa. [IpmHIMI KOMIUIEMEHTApHOCTHM B PEAaKLMSIX MATPUYHOIO
cuHTe3a. Peanuzanus HaciencTBeHHoW wHGopmaruu. ['eHeTMYeCKHWd KoJ, €ro CBOWCTBA.
Tpanckpunuus — wmarpuusbii cuHre3 PHK. IlpuHumne! TpaHCKpUNLIMK: KOMIUIEMEHTapHOCTD,
AHTUMAPAIIETBHOCTh, ACUMMETPUYHOCTh. Co3pesanue mampuunvix PHK 6 aykapuomuyeckoi
xknemke. Hexooupyrowue PHK.

Tpancnsamus u e€ sranbel. Yuactue tpancnopTHeix PHK B OuocunTeze Oenka. YcimoBust
6uocunresa Oenka. Koguposanue amunokuciot. Ponb pubocom B GMocuHTE3€e OEmnka.

Coepemennvie npedcmasneHusi o cmpoeHuu 2enog. OpraHuzanus T€HOMa Yy NPOKaApHOT U
9yKapHoOT. Perymsiuus akTUBHOCTH TeHOB Yy mpokapuoT. Immoreza omepoHa (P. XKakoO,
K. Mauno). Monekynsapuvle MmexaHusmvl dKcnpeccuu 2eHo8 y aykapuom. Ponv xpomamumna 6
peayrayuu pabomul 2eHog. Perynsaius 0OMEHHBIX MPOLECCOB B KieTke. KieTouHslit romeocTas.




Bupycel — HeksieTouHble (DOpPMBI KM3HU M OONMUraTtHble mapasuTbl. CTpoeHHE MPOCTHIX U
CJIOXHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaron. JKusnennwiii yuxn JJHK-coodepacawux supycos,
PHK-cooeporcawux eupycos, bakmepuoghazos. Obpamnas mpaHckpunyus, pegepmasa, uHmezpasa.

BupycHslie 3a00eBanus 4yenoBeka, ;KUBOTHbIX, pactenuit. CITN]J, COVID-19, conmanbuble u
MEJHUIIMHCKUE MPOOIEMBI.

buoungopmamuka: unmeepayus u amanuz o6orvuiux maccusog («bigdata») cmpykmypHvix
buonoeuveckux oanuvix. Hanomexunonoeuu 6 o6uonocuu u meouyure. IIpoepammupyemvie ynxyuu
benxos. Cnocobvl 0ocmasKu 1eKkapcms.

JdeMoHcTpanuu

[Moptpetsi: H. K. Konbuos, /1. . UBaHOBCKUI.

Tabmuiet u cxeMbl: «bruocunTes 6enkay, «I'eneTudeckuii koay, «Bupycen», «baktepuodarny.

IIpakTuyeckas padora «Co3nanue MOJEIH BUPYCay.

Tema 8. /Ku3HeHHbIN HUKJ KJIETKH

Knerounsi 1nuki, ero mnepuoasl W perymsiuss. Wutepdaza u muto3. OcoOeHHOCTH
MpOLIECCOB, MpoTekarmux B uHTepdaze. [loaroroBka kimerku k aeneHuto. [IpecuHTeTMdeckuit
(MOCTMUTOTUYECKUI), CHUHTETHYECKMH M TOCTCUHTETUYECKUH (MPEMUTOTUYECKUI) TEPUOJIbI
uHTep(Pasbl.

Marpuunsii  cunte3  JHK - perumkanusa.  Ilpuamunser  perummkanum  JJHK:
KOMILUIEMEHTAPHOCTh, MOJYKOHCEPBATUBHBIN CUHTE3, aHTUIAPAJJIEIBbHOCTh. MeXxaHu3M peruinKaluu
JHK. Xpomocomsl. Ctpoenue xpomocom. Temomepsl u Teromepasa. XpoMOCOMHBIN HAOOp KIETKH —
KapuoTuIl. JIUmIonaHbIi U ratunionaHbIi Habopel XpoMocoM. ['oMmonoruunbsie XxpoMocomsl. [1onoBbie
XPOMOCOMBI.

[enenne knetkn — muto3. CTaiud MUTO3a U MIPOUCXOJAIINE B HUX ITPOLECChl. TUITBI MUTO3A.
Kapnokunes n nuroknnes. buonorndeckoe 3HaueHIE MUTO3A.

Perynsuust MUTOTHYECKOTO IIMKIIA KIeTKU. [IporpaMMupyemast kieTouHast THOenb — anomTo3.

Knerounoe sapo, XpoMocoMmbl, (yHKIMOHalbHAas T€HOMHUKA. Mexanuzmuvl nponugepayuu,
ougpepenyuposxu, cmapenus u cubenu xkremox. «Lugposas knemka» — ououngopmamuueckue
MoOenu hYHKYUOHUPOBAHUSL KILEMKU.

JdeMoHcTpanuu

Tabmuupl u  cxembl: «KU3HEHHBIH UK KIETKH», «Mwuto3», «CTpoeHHE XPOMOCOMY,
«Pemmukanmsa [JHK».

O6opyaoBaHME: CBETOBOM MMKpPOCKON, MHKpompenaparsl: «MHTO3 B KJIE€TKax Kopellka
JTyKay.

JlabopaTopHasi padota «/3ydeHne XpoMOCOM Ha TOTOBBIX MUKPOITpEnapaTax.

JlaGopatopnas pabora «Habmonenne MHuTO3a B KJIETKaX KOHYMKA KOpeEIIKa Jyka (Ha
TOTOBBIX MHUKpOIIpErapaTax ).

Tema 9. CTpoenue n pyHKIMU OPraHN3MoB

buonoruueckoe pazHooOpasue OpPTaHU3MOB. OIHOKIETOYHEIE, KOJIOHHAJIbHBIC,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

OcoOeHHOCTH CTPOCHUSA M KU3HEICSATEIbHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakrepum,
apxeu, OJHOKIJICTOYHbIC TPHOBI, OJHOKIETOYHBIC BOJOPOCIH, Apyrue HpoTUCThHL. KosloHManbHbIE
OpraHU3MBl.

B3anmocBA3p yacTeld MHOTOKJIETOYHOTO OpraHu3Ma. TKaHW, OpraHbl U CHCTEMBI OPraHOB.
Opranusm kak eauHoe nenoe. ['omeocras.

Tkanu pacteHuid. TUbl pacTUTENBHBIX TKaHEW: 0OpazoBaTeIbHas, TOKPOBHAS, IPOBOASALIAS,
OCHOBHas, MexaHnueckas. OcoO0eHHOCTU CTpoeHMsI, GQYHKIUN U PACIOIOKEHUS TKaHEH B opraHax
pacTeHUHN.

TkaHM )KMBOTHBIX M 4€JIOBEKA. THUIBI )KMBOTHBIX TKAHEW: MMTENINAIbHASA, COCAUHUTENbHAS,
MbllieyHasi, HepBHasg. OcoOEHHOCTH CTpoeHUs, (DYHKIHMA W pacHojOXKEeHUs TKaHeW B oOpraHax
JKUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble M r€HEPATUBHBIE OpraHbl pacTeHU. OpraHbl U CUCTEMBl OPraHOB
JKUBOTHBIX U 4esioBeKa. DyHKIIMU OPraHoB M CUCTEM OPIaHOB.




Omnopa Tena oprann3moB. Kapkac pacrenuil. CkeneTsl OJHOKJIETOUYHBIX U MHOTOKJIETOYHBIX
XKUBOTHBIX. HapyXHbI!l 1 BHYTpeHHUH ckeneT. CTpOeHHE U THUIIbI COETMHEHUS KOCTEH.

JIBr>xeHue opraHu3MoB. J[BUXKEHHE OJTHOKJIETOYHBIX OPraHU3MOB: aMEOOUTHOE, K'Y THKOBOE,
pecHuuHOe. JIBMKEHHME MHOTOKJIETOYHBIX PACTEHUH: TpONU3Mbl M HacTuu. J[BUKeHue
MHOTOKJIETOYHBIX ’)KHUBOTHBIX M 4eJlOBeKa: MbllieuHas cuctema. Peduekc. CkeneTHble MBI U UX
pabora.

IIutanue opranusmos. llornomeHnne BOIBI, YIVIEKHCIOTO Ta3a M MUHEPAIBHBIX BEILECTB
pactenusiMu. [lutanue UBOTHBIX. BHYyTpunonocTHoe U BHyTpUKIETOUHOE nulieBapenue. [luranue
MIO3BOHOYHBIX >KMBOTHBIX. OTAENbl NHILEBAPUTEIBHOIO TpakTa. [lnmieBapUTenbHBIE JKENE3BI.
[InmeBapuTenpHas CHCTEMA YEIOBEKA.

[pixanne opranu3MoB. Jlpixanue pacteHuid. J[pixanuve x*uBOTHBIX. Juddy3us ra3os uepe3
MOBEPXHOCTh KJIEeTKH. KokHOe mpixaHue. JlpIxaTenbHas TOBEPXHOCTh. JKaOepHoe W JIErodHOE
JbpIXaHue. J[pIXaHue MO3BOHOYHBIX XUBOTHBIX M YEJIOBEKAa. DBOIIOLUOHHOE YCIOKHEHUE CTPOCHUS
JETKUX MMO3BOHOYHBIX JKUBOTHBIX. J[pIXaTeabHasl cucTeMa 4eaoBeka. MexaHu3M BEeHTUWISIIUY JIETKUX
y ITHUI U MIIeKonUTaromux. Perysuus apixanus. [IpixarenbHble 00bEMBI.

TpaHcnopT BewecTB y OpraHu3MoB. TpaHCIIOPTHBIE CHCTEMBI paCTEHUM. TpaHCIOPT BELIECTB
y X&UBOTHBIX. KpoBeHOCHas cuctema u €€ opransl. KpoBeHOCHasi cuctema 103BOHOUYHBIX KUBOTHBIX
n yenoBeka. Cepzle, KpOBEHOCHbBIE COCYAbl M KpoBb. Kpyrum kpoBooOpaiieHus. DBOIIOLUOHHBIE
YCIIOXKHEHUSI CTPOEHHMs] KPOBEHOCHOM CHCTEMBbl MO3BOHOYHBIX J>KMBOTHBIX. PaboTa cepama u eé
perysiuus.

Beigenenue 'y opraHusmoB. Beinenenue y pacteHuil. BeineneHue y  KMBOTHBIX.
CoxpaturenbHble Bakyonau. Opranbl BbiaeneHus. OuibTpaius, ceKpelus U 00paTHOE BCaChIBaHUE
KaK MEXaHM3Mbl paboThl OpraHoB BblAeneHHs. CBs3b TOJOCTH Tela € KPOBEHOCHOM W
BBIJICNIUTENIbHON cucTeMaMy. BoijesieHrne y mo3BOHOYHBIX )KMBOTHBIX U 4yesoBeka. [louku. Ctpoenue
1 pyHKUMOHUpOBaHUE HeppoHa. OOpazoBaHHE MOYH Y YEJIOBEKa.

3amuTa y OpraHu3MoB. 3alluTa y OAHOKJIETOYHBIX opraHu3mMoB. Cropbl OakTepuil M IIUCTHI
MpOCTEHIINX. 3aliuTa Yy MHOIOKIEeTOYHbIX pacTteHuid. Kyrtukyna. CpencrBa naccMBHOW U
XUMHYECKOM 3aUThl. DUTOHIUABI.

3amuTa y MHOTOKJIETOYHBIX )KMBOTHBIX. IIOKpOBBI M MX IPOM3BOHBIE. 3alIUTa OPTaHU3Ma OT
6ose3neil. ImmyHHas cucteMa uenoBeka. KieTouHslil 1 ryMopalibHbI UMMYHUTET. BpoxnéHHbIN 1
npUOOPEeTEHHBIN  crielUPUUEcCKuil UMMYHUTET. TeopHsl KJIOHAJIbHO-CEJIEKTUBHOTO HMMYHHTETA
(IT. Opmux, ®. M. bepner, C. ToneraBa). BocmanurensHbie OTBETHI OpraHU3MOB. Postb BpoKIEHHOTO
MMMYHUTETA B Pa3BUTUHM CUCTEMHBIX 3a00JI€BaHUI.

PaznpaxxuMocTh M perynsiuus y OpraHu3MoB. Pa3apakumMocTb Yy  OJHOKJIETOYHBIX
opranu3moB. Takcucel. Pa3npaxumocts M perymsuus y pacteHuil. PocToBble BemectBa U X
3HAYCHHE.

HepBHas cuctema u peduiekTopHas peryssiius y *KUBOTHbBIX. HepBHas cucrema u e€ OTIeNsl.
DBOJIOIMOHHOE YCIOXHEHHE CTPOEHUSI HEPBHOM CHUCTEMBI Y *KUBOTHBIX. OT/AEIBI FOJOBHOIO MO3ra
MO3BOHOYHBIX KUBOTHBIX. Pediexc u pednextopHas ayra. bezycinoBHble u ycinoBHbIE pedIeKCh.

I'ymopanbHas perymsuys M DHIOKPHMHHAs CHUCTEMa JKUBOTHBIX M 4enoBeka. sKemesbl
SHJOKPUHHOM CUCTEMBI U UX TOPMOHBI. [[elicTBHEe TOPMOHOB. B3aMOCBs3b HEPBHOU U YHIOKPUHHOU
cucreM. ['unoranamo-runodusapHas cucrema.

JdemMoHcTpanuu

IToprper: . I1. I1aBnoB.

Tabmuubl 1 cxembl: «OTHOKIETOUYHBIE BOJOPOCIN», «MHOTOKJIETOUYHbIE BOJOPOCIN»,
«bakrepun», «lIpocreiimme», «Opranbl IBETKOBBIX pacTeHUN», «CUCTEMbI OPraHOB MO3BOHOYHBIX
KUBOTHBIX», «BHyTpeHHee CTpoeHHe HaceKoMbIX», «TkaHu pacteHui», «KopHeBble cHUCTEMBDY,
«Ctpoenue credns», «CTpoeHHne IMCTOBON IIIACTUHKMY», « TKaHU KUBOTHBIX», «CKeJeT 4eloBeKay,
«IInmeBapurensHas cucrema», «KpoBeHocHas cucremar», «JlpixarenbHas cucrema», «HepBHas
cucreMmar», «Koxar», «Msblniednas cucreMay, «BplaenurenpHas CUCTEMay, « JHIOKPUHHAS CUCTEMAY,
«Ctpoenue wmbiIp», «MMMmyHuter», «KumeunononoctHsle», «CxeMa IHTaHUS pPacTEHUN»,
«KpoBeHOCHBIE CHCTEMBI ITO3BOHOYHBIX JKMBOTHBIX», «CTpoeHHe ruapsl», «CTpoeHHE IUIaHApUWY,
«BHyTpenHee cTpoeHue noxzaeBoro uepssi», «HepBHas cucrema psio», «HepBHas cucrema




narymkny», «HepBHas cucrtema npecMbikarommxces», «HepBHas cucrema nruipy, «HepBHas cucrema
MIeKonuTamux», «HepBHas cucrema yenoBekay, «Pediexcy.

O6opyaoBaHMe: CBETOBOM MHUKPOCKOI, MHUKpPOIpenapaTbl OJHOKIETOYHBIX OpPTraHU3MOB,
MHUKpOIpenaparbl TKaHEW, PaKOBHHBI MOJIIIOCKOB, KOJIJIEKIIUM HACEKOMBIX, WITIOKOXKHX, >KHUBbBIE
9K3EMIUISPhl KOMHATHBIX PAcCTeHMid, repOapuu pacTEeHUIl pa3HbIX OTIENOB, BJIaXKHBIE MpenapaThl
KUBOTHBIX, CKEJIEThl MO3BOHOYHBIX, KOJUIEKIIMH OECHO3BOHOYHBIX JKMBOTHBIX, CKEJET 4YEJIOBEKa,
o0opynoBaHue Al AEMOHCTPAIMK MOYBEHHOTO M BO3AYIIHOTO MUTAHMS PACTCHHM, pacllerIeHUs
KpaxMana u OeJKOB TOJ ACUCTBHEM (EepMEHTOB, 00OpyIOBaHWE JUIS JEMOHCTPAIUH OIBITOB IO
WU3MEPEHUIO )KMU3HEHHON €MKOCTH JIETKUX, MEXaHU3Ma JIbIXaTeNbHbIX JBUKEHUN, MOJIETIU TOJIOBHOTO
MO3ra pa3iINyHbIX KUBOTHBIX.

JlabopaTopHasi padora «/3yueHue TKaHEN pacTeHUID.

JlabopaTopHas padora «/3yueHue TkaHel )KUBOTHBIX).

JlabopaTopHasi padora «/3ydyeHne OpraHoB LIBETKOBOTO PACTCHUS.

Tema 10. Pa3MHOKeHHMe U pa3BUTHE OPraHU3MOB

@dopMbl pa3MHOKEHHUSI OPraHU3MOB: Oecroyioe (BKIIIoUas BETE€TaTHMBHOE) M TMOJIOBOE. Buabl
0ecro0ro pa3MHOKEHUS: IOYKOBAaHUE, CIIOPYIISILMS, (pparMeHTalus, KIOHUPOBAaHHUE.

[TonoBoe paszmuHosxenue. [lonossie kneTku, nuiau rametsl. Meiio3. Ctaguu meiiosa. [loBenenue
xpoMocoM B Mmeio3e. KpoccnHrosep. bruonornueckuii cMbIC Melo3a U ITOJIOBOTO Ipouecca. Meno3
U €r0 MECTO B KU3HEHHOM LIUKJIE OPTaHU3MOB.

[Ipen3zaponpiieBoe pazutue. ['amerorenes y xuBoTHbIX. [lonoBsie xene3pl. OOpa3zoBaHue U
pa3BUTHE NOJIOBBIX KiIETOK. CiepmaroreHes u oorenes. CTpOEHUE MONOBBIX KIETOK.

OmonoTBOpeHNe W A>MOPHOHATBHOE pa3BUTHE KHUBOTHBIX. CIIOCOOBI OIUIOJOTBOPEHUSI:
HapyXHoe, BHyTpeHHee. [lapTeHorenes.

WuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOpHOJIOrUs — HayKa O pa3BUTUU
opranusmoB. Mopgoeenes — o0na uz enaguvix npobrem smbpuonoeuu. Konyenyus mopgocenos u
Mmooenu mopgozenesa. Craguu >MOpHOreHe3a )KUBOTHBIX (Ha npumepe Jrymku). poodnenue. Tumnsl
npoOnenust. /Jlemepmunupogannoe u HedepmMunuposannoe opodaenue. bnacmyna, munvl Oracmyi.
OcoOenHocTH JIpOOJIEHHUS MIIEKOMUTAIOUINX. 3apObIIIeBbIe JIUCTKU (racTpynduus). 3akiajaka
OpraHOB M TKaHEH W3 3apOABIIIEBBIX JUCTKOB. B3auMMmHOe BIMSHME YacTell pa3BUBAIOIIETOCS
3apozpima (IMOpHOHANBHAS WHAYKIHS). 3akiiajgka IUIaHa CTPOCHUsI >KUBOTHOTO KaK pE3yJIbTat
HEepapXUUeCKUX B3aWMOJICHCTBUN TeHOB. BnusHue Ha 53MOpHOHATIBHOE pAa3BUTHE pa3IMYHBIX
(haKTOPOB OKPYIKAIOIICH CPEIBI.

Poct u pa3Butue xuBoTHBIX. [locTamOpuonanbHelii iepuos. [IpsiMoe u HenpsiMoe pa3BUTHE.
Pa3Butne ¢ meramopdo3oM y OECHO3BOHOYHBIX W TIO3BOHOYHBIX JKUBOTHBIX. buosnornueckoe
3HAUEHUE MPSMOTO M HENpsIMOTO pa3BUTHs, HUX paclpoCTpaHEHHWE B Ipupone. Tumsl pocta
KUBOTHbIX. DaKTOpBI peryssiuu pocTa >KUBOTHBIX M ueioBeka. CTaauu MOCTIMOPHUOHAIBHOTO
pa3BUTHs Yy XUBOTHBIX M 4enoBeka. llepuonbl oHTOreHesa uenoBeka. CrapeHME M CMEpPTh Kak
OHMOJIOrMYECKHUE MPOLIECCHI.

PasMHoOXeHMe U pa3BUTHE pacTeHUd. ['ameropur u cnopoput. Meiio3 B )KU3HEHHOM IIMKJIE
pactenuii. O6pa3oBaHue crop B mporecce meio3a. ['amerorene3 y pacrenuit. OIio10TBOPEHUE U
pa3BUTHE PACTUTENBHBIX OPraHu3MOB. JIBOHHOE OIUIOAOTBOPEHUE Yy LBETKOBBIX PACTEHUH.
OO6pa3oBaHue U pa3BUTHE CEMEHHU.

MexaHn3Mbl PETyJIILUU OHTOTE€HE3a Y PACTEHUM U )KUBOTHBIX.

JdemoHcTpanumn

Hoptpetsr: C. I'. Hapamun, X. [lIneman.

Tabnunpl u cxeMbl: «BereratuBHOE pa3MHOXKeHHE», «THUIBI OGECrojoro pa3MHOXKEHHS,
«Pa3MHOXKEHHE XJIaMUJIOMOHAb, «Pa3MHOXKEHHUE HBIJIEHb», «PasMHOXkeHHe ruapsDy, «Menos3y,
«Xpomocombl», «['amerorenes», «CTpoeHue SIMUEKIETKA U criepMaro3onaa», « OCHOBHBIE CTaguu
oHTOreHesa», «IIpsmoe u HenpsaAmoe paszsutue», «PazBurue Malickoro xxyka», «Passurue capanum»,
«Pa3ButHe JATYHIKN», «JIBOMHOE OIUIOIOTBOPEHHME Yy IIBETKOBBIX pacTeHUil», «CTpoeHHE CeMsH
OJIHOJIOJIbHBIX U JBYIOJBHBIX pacTeHui», «KU3HEHHBIH LUK MOPCKOW KamycThD, «KU3HEHHBIH
LUK MXa», « KU3HEHHBIN LMK MATOPOTHUKAY», « KU3HEHHBIN IIUKI COCHBDY.




O6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKpOINpenaparsl SHIEKICTOK U CIEPMAaTO30HIOB,
Mozenb «L{UKII pa3BUTHSA JIATYIIKIY.

JlaGopatopnass  pabora «/3yyeHue CTpOEHHS  TOJIOBBIX  KIETOK Ha  TOTOBBIX
MHKpOIIpenaparax.

IIpakTHyeckass padora «BpIsiBIEHWE TNPU3HAKOB CXOJCTBA 3apOJBIINIEH IMO3BOHOYHBIX
KUBOTHBIX).

JlabopaTopHasi padora «CTpoeHHE OPraHOB Pa3MHOMXEHUS BBICIIUX PACTEHUI.

Tema 11. I'eHeTHKa — HAYKa 0 HACJIEACTBEHHOCTH M U3MEHYMBOCTH OPraHU3MOB

HcTtopusi cTaHOBIECHUS M Pa3BUTHsI T€HETHKU Kak Hayku. PabGotel I'. Mennens, I'. ne ®pusa,
T. Moprana. Ponb oTeuecTBeHHBIX Y4€HBIX B pa3Butuu rereruku. Padorer H. K. Komsrnosa, H.
W. BaBunosa, A. H. benoszepckoro, I'. JI. Kapneuenko, 0. A. ®unmumuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIE T€HETUYECKUE MOHATHUS M CHUMBOJIbI. ['OMOJIOTMUHBIE XPOMOCOMBI, AJlJIEIbHBIE
TeHbl, aJbTCPHATHBHBIC MPHU3HAKH, JOMUHAHTHBIM M PELECCUBHBIM IIPU3HAK, TOMO3MUIOTA,
reTepo3uroTa, 4YUCTas JUHUS, TUOpUAbL, TeHOTHmN, (eHoTun. (OCHOBHBIE METOJbl TEHETHUKH:
TUOPHUI0TOTMUECKUN, TUTOJIOTHUECKHM, MOJIEKYISIPHO-T€HETHUECKH.

JdeMoHcTpanuu

IMoptpetst: I'. Menaens, I'. ne @pus, T.Mopran, H. K. Komsnos, H. . BaBunos, A.
H. Benosepckuii, I'. 1. Kapneuenko, 0. A. ®ununyenxo, H. B. Tumodees-Pecopckuii.

Tabaune! U cxeMbl: «MeTo1bl FTeHETUKI, «CXEMBI CKPEIIUBAHUS.

Jla6opaTopnasi pa6ota «/Ipo3oduia kak 00BEKT FreHETHIECKIX UCCIICOBAHMIT.

Tema 12. 3aKOHOMEpPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemuanue. [lepBblif 3akoH MeHaens — 3aKoH €AMHO00pa3us rMOpUI0B
nepBoro nokosieHus. IIpaBwio nomuHupoBaHus. BTopoil 3akoH MeHaenss — 3aKOH pacuierieHus
NpU3HaKoB. [{uTomornuyeckne OCHOBBI MOHOTMOPUIHOTO CKPEIIMBAaHUs. [ UITOTe3a YUCTOTHI raMeT.

AHanmusupyromee ckpemuBanue. [IpomexyTodHblid XapakTep HacienoBaHus. Pacnieruienue
IIPU3HAKOB IIPY HEMOJHOM JOMHWHHUPOBAHMH.

Jurnbpunnoe ckpemuBanue. TpeTuil 3akoH MeHaens — 3aKOH HE3aBHCHUMOTO HACIICIOBAHUS
NpU3HAKOB. L{UTOMOrNYecKrne OCHOBBI TUTHOPUAHOTO CKpPEIIMBaHUS.

CuemienHoe HacienoBanue mpuszHakoB. Paboter T. Moprana. CuemyieHHOE HacieIOBaHHE
IEHOB, HAPYIICHHUE CLCIUICHHUS MEXAY TeHaMu. XpOMOCOMHAs TEOpUs HACIEACTBEHHOCTH.

I'eneruka mona. XpoOMOCOMHBIH MEXaHH3M OINpEIENICHUsl Moia. AyTOCOMBI M TOJOBBIE
XpOMOCOMBL. ['OMOraMeTHBII M TIEeTepOraMeTHBIM I0JI. ['eHeTuyeckass CTPYKTypa IOJOBBIX
xpoMocoM. HacrienoBanne Mpu3HaKOB, CLETUICHHBIX C ITOJIOM.

I'enotun kak uenoctHas cucrema. IlmeldoTponus — MHOXKECTBEHHOE JEHCTBUE TI€HA.
MHOXeCTBEHHBIHN ayuiennu3M. B3anmoneiicTBiue HeauIeIbHBIX TeHOB. KoMIIIeMeHTapHOCTh. DIUCTA3.
[Tonumepus.

['eHeTUeCKMIT KOHTPOJIb pa3BUTUS PACTEHMM, JKUBOTHBIX M UEJIOBEKa, a TaKxKe
(U3MOJIOTMUECKUX TPOLIECCOB, MOBEACHUS UM KOTHUTUBHBIX (QYHKUMH. ['eHeTHMuecKkue MeXaHU3MBI
CUMOMOTreHe3a, MEXaHHM3Mbl B3aMMOJEHCTBHS «XO35IMH — Iapa3uT» M «XO35IMH — MHKPOOHOM».
I'eHeTnueckue acmeKThl KOHTPOJII M W3MEHEHHsI HaCleACTBEHHOW HH(OpMAny B MOKOJIECHHUSIX
KJIETOK M OPTaHU3MOB.

JdemMoHcTpanuu

[Toptpetsi: I'. Mennens, T. Mopran.

Tabmuubl u cxemsl: «IlepBbiii 1 Bropoi 3akoHbl Mennens», «Tperuii 3akoH Menaens»,
«AHamusupymwouee ckpemmBanue», «HemonHoe nomuHHpoBaHHMe», «CLEIUIEHHOE HACIIEJOBAHHE
NPU3HAKOB y Apo3oduisy, «l'eHetnka moma», «Kapuotun uenoBekay, «Kapuortum apo3oQuisn»,
«Kapuorun ntuie», « MHOKECTBEHHBIN aJlIIEU3M», « B3anumoaencTere reHoBY.

OO6opynioBaHue: MOJENIb U JIEMOHCTPALMM 3aKOHOB €IMHO00pasus THOpPUIOB IEPBOrO
IIOKOJICHUSI M PAacCIUCIUICHWs] IPU3HAKOB, MOJENb JUId JEMOHCTPALIMA 3aKOHA HE3aBUCHUMOIO
HaCJIEI0OBaHMUsl NPU3HAKOB, MOJENb [JIs JEMOHCTPALMM CLEIUIEHHOIO HACJIEI0BaHUs IPU3HAKOB,
CBETOBOM MUKPOCKOII, MUKponpenapar: «Jpozoduay.




IIpakTuyeckas padora «/3yyeHne pe3yabTaTOB MOHOTUOPUIHOTO CKPEIIMBAHUSA Y
TPO30HITBD).

IIpakTuyeckas padora «l3yueHue pe3yiabTaToB JAUTHOPUIHOTO  CKPEIIMBAHHUA Y
TIpo30(HITBD).

Tema 13. 3aKoHOMepPHOCTH U3MEHYHMBOCTH

B3aumoneiictBue TeHoTMna u cpeapl npu  (GopmupoBaHum (GeHoTHna. 3MeHUMBOCTH
npu3HakoB. KauecTBeHHbIE U KOJIMYECTBEHHbIE NPU3HAKUA. BUIbI N3MEHUMBOCTH: HEHACIEACTBEHHAS
Y HACJIEICTBEHHAS.

MonudukanonHas M3MEHYMBOCTh. Ponb cpenpl B (opMHpOBaHHH MOAM(PUKATUOHHON
n3MeHunBocTH. Hopma peakuuum npuszHaka. BapuanMOHHBIM psa W BapualMOHHAS KpuBas
(B. Horanncen). CBoiicTBa MOAU(PUKAITMOHHON H3MEHYUBOCTH.

['enotunuueckass wu3MeHYMBOCTh. (CBOWCTBA TEHOTUIIMYECKOW WM3MEHYMBOCTH. Bubl
TeHOTUITNYECKONH N3MEHYMBOCTU: KOMOMHATHUBHAS, MyTallHOHHASI.

KomOuHaTtBHAasT M3MEHUYMBOCTh. Mei03 M TOJIOBOM MPOILECC — OCHOBA KOMOWHATHUBHOMN
W3MEHYUBOCTHU. Ponb KOMOWHATUBHOW M3MEHUYMBOCTU B CO3/IaHUU T€HETHUYECKOTO pa3sHooOpa3us B
npeenax OJHOro BUA.

MyTtainmonHass W3MEHYMBOCTh. BHIbI MyTanMii: TE€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHbIE W UWHAYIUPOBAHHBIE MyTaluu. SIepHble ¥ IUTOIUIA3MAaTHYECKUE MYTAIlUH.
ComMarnueckue U 1nojoBble MyTanuu. [IpuurHbl BO3HUKHOBEHUSI MyTauuid. MyTareHsl U UX BIHUSHUE
Ha OpraHu3Mbl. 3aKOHOMEPHOCTH MYTAIIMOHHOTO IIpolecca. 3aKOH TOMOJIOTHYECKHUX pPAIOB B
HacnencTBeHHoi n3menunBoctr (H.M. BaBuios). BuesaepHas n3MeHYHBOCTh U HACIEACTBEHHOCTD.

Onucenemuka U 3NUSEHOMUKA, PONb INUSEHEMUYECKUX (QaKmopos 6 Haciedo8anuu u
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdemoHcTpauuu

Hoptpetsi: I'. ne @pus, B. Moranucen, H. 1. BaBunos.

Tabmumpl  u  cxembl: «Bunbl  u3MeHunmBocTH», «MoaudukanuoHHas HW3MEHUYHUBOCTHY,
«KoMmOuHaTHBHAsT M3MEHUMBOCTHY, «Meio3y, «OmnonorBopeHue», «l['eHerndyeckue 3a00sieBaHUS
yesoBeKay, « Buasl myranuing.

O6opynoBaHue: )KUBbIE U TepOapHble OSK3EMIUIIPhl KOMHATHBIX pPACTEHUH, PUCYHKHU
(dboTorpadun) )KMBOTHBIX C PA3IMYHBIMU BUJIAMU U3MEHYHBOCTH.

JlabopaTropHast pabora «MccnenoBanue 3aKOHOMEPHOCTEMN MOAU(PHUKAITTOHHOM
U3MEHYHUBOCTH. [TocTpoeHrE BapHaIMOHHOTO PsA/la U BApHUALMOHHON KPUBOW.

IIpakTuyeckas padora «Mytanuu y Apo30Quiibl (Ha TOTOBBIX MUKPOIPENapaTax).

Tema 14. I'eneTnka 4enoBeka

Kapuortun yenoseka. Mex1yHapoHasi IporpaMma UCCIEI0BaHUS T€HOMa YesnoBeka. MeTo bl
W3y4eHUsT  TEHETUKU  YEJIOBEKA:  TEHEAJOTUYECKHH,  OJM3HEIOBBIM,  IUTOTCHETUYCCKUM,
MONYJIALMOHHO-CTATUCTUYECKUN,  MOJIEKYyJIsipHO-reHeTudeckuil.  COBpEMEHHOE  OIpeesieHHe
TE€HOTHIIA: TOJHOT€HOMHOE CEKBEHHPOBAHWE, T€HOTUIIMPOBAHUE, B TOM 4ucie ¢ nomoinpto [TL[P-
aHanusa. HacnenctBenHble 3a0o0iieBaHUs uYeioBeKa. |'@HHbIE M XpOMOCOMHBIE OOJIE3HH YeJIOBEKa.
bone3nn ¢ HacneaCTBEHHOM MPENpacnoiOKEHHOCThIO. 3HAYCHHE MEIMIIMHCKOW TE€HETHUKH B
MPEeIOTBPALICHUN W JICYCHUM TCeHETHYeCKUX 3a0o0yieBaHMii deloBeKa. MeauKo-TeHEeTHIeCKoe
KOHCynbTUpOBaHHE. CTBOJNOBBIE KIETKU. [IoHATHE «reHeTHYeckoro rpysa». OJTHYECKHE aCIEeKThI
WCCIIEIOBAaHHUH B 00JIACTH PEIAKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

I'enernyeckue (HakTOpbl MOBBIIMIEHHON YYBCTBUTEIBHOCTU YelOBEeKa K (U3MYECKOMY U
XMMHUYECKOMY 3arpsi3HEHUIO OKPYKarollew cpeabl. ['eHeTndeckas npeapaciionoKeHHOCTh YeI0BEKa
K MaTOJIOTHSAM.

JdemoHcTpanumn

Tabmuuel u cxembl: «Kapuotun uenoBeka», «MeTOAbl H3Y4EHUS TEHETUKU YEIOBEKa»,
«I'enernueckue 3a00J1€BaHUS YEIIOBEKAY.

IIpakTyeckas padora «CocTaBiieHUE U aHATIU3 POAOCIOBHON.

Tema 15. Cesiekuusi Opranu3mMoB




JoMectukanuss M CeleKluus. 3apoKICHWE CeNeKIMM M JOMecTUKanuu. Yudenue H.
. BaBunosa o L{eHTpax NporCcX0I€HUSI 1 MHOT000Opa3Hsl KyJIbTypHBIX pacTeHui. Posb cenexuuu B
CO3JIaHUHU COPTOB PACTEHUU W MOPOJ KUBOTHBIX. COpT, MOpoJa, MITaMM. 3aKOH TOMOJOTHUYECKUX
psAn0B B HaciencTBeHHOM n3meHunBocty H. M. BaBunoBa, ero 3HaueHue Juis CeJIeKIMOHHON padoThI.

MeTtoapl ceneKuMOHHOW padoThl. VCKyCCTBEHHBIH OTOOp: MAacCOBBIM W MHIWBUIYaIbHBIM.
Dtanbl KOMOMHAIMOHHOW cenekimu. McnpiTaHue mnpousBoAWTeNed 1o moToMcTBY. OTOOp MO
TEeHOTUIY C MOMOIIBIO OIEHKU (PEHOTHUIA MOTOMCTBA M OTOOpP MO I€HOTUIY C MOMOIIBIO aHaIH3a
JIHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ CEJIEKIMOHHOW paboThl. PaauanuoHHBIA U
XUMHUYECKHIA MyTareHe3 Kak HCTOYHHK MYTAIMid y KYJIBTYPHBIX ()OpM OpraHu3MoB. Vcmonp3oBaHue
TeHOMHOTO peJaKkTUpOBaHUs W MeToaoB pekoMOuHaHTHbIX JIHK mis momydenuss ucxomHOTro
MaTepuaia s CeJICKINH.

[Tonyuyenne  monumiaougoB.  BHyTpuBumoBas  ruOpuauszanus.  Biau3kopoacTBeHHOE
CKpelIMBaHue, uiu MHOpuauHr. HeposicTBeHHOE CKpeluBaHue, Wik ayropuaunr. ['ereposuc u ero
npuunHel. Mcnonp3oBanue rereposuca B cenekuud. Otnanénnas rubpuauszanus. [Ipeomonenue
Oecruiousi MEXBHIOBBIX THOpUIOB. JlOCTMIKEHHUS CEJICKIIMM PACTEHUW W >KUBOTHBIX. «3enéHas
DesonoYuUsLY.

CoxpaHeHHe W HU3y4YCHHE TEHETHYECKHUX PECYPCOB KYJIbTYPHBIX PACTEHUH M HMX JTUKHUX
ponuyeil Juisi co3MaHUs HOBBIX COPTOB M THOPHUAOB CENbCKOXO3SHUCTBEHHBIX KYIBTYp. M3yuenue,
COXpaHeHue U YNpAaeleHue 2eHemudecKUMU pecypcamil CenbCKOXOZSAUCMBEHHbIX U NPOMbBICI0BbIX
HCUBOMHDBIX 8 YEJIAX YIYYULeHUs CYUeCMBYIOWUX U CO30AHUSA HOBbIX NOPOO, TUHUL U KPOCCO8, 8 MOM
yucie ¢ NPUMEHEHUeM COBDEMEHHbIX MemOo008 HAYUHbIX UCCIe008aHUL, Nepedosblx udet u
nepcneKmueHbIX MexHOoN0U.

JdemoHcTpauuu

Hoptpetsl: H. W. BaBunios, U. B. Muuypun, I'. JI. Kapneuenko, II. II. JlykbsHenko, b.
JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabnuiel U cxeMbl: «L[eHTpbl MPOUCXOXIEHUS U MHOTO00pa3usl KyIbTYpHBIX PaCTCHHID,
«3aKOH TOMOJIOTHYECKUX PSATOB B HACIEACTBEHHOW W3MEHUYMBOCTH», «METONbI CENMeKINm,
«Otnanénnas rubpuanzanus», «MytareHesy.

JlabopaTopnass padorta «/3yueHue COpPTOB KyJNbTYPHBIX PACTEHUH M MOPOJ JOMAITHHX
JKHBOTHBIX).

JlabopaTopHasi padota «/I3ydeHne METOIOB CEIEKITUN PACTCHHUIN.

IIpakTyeckas padora «lIpuBuBKa pacTeHU».

Ikcekypeusi «OCHOBHBIE METONBI W JOCTHDKCHHS CEJICKIIMM PACTeHWH M S>KUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIMIO, IJIEMEHHYI0 (GepMy, COpPTOHCIBITATENBHBI Y4YacTOK, B TEIUIMYHOE
X035UCTBO, B 1a0OPaTOPHIO arpOYHUBEPCUTETA UITH HAYYHOTO IIEHTPA)».

Tema 16. BuorexHogorust ¥ CHHTEeTHYeCKasi OMOJIOTHA

OOBEKTHI, HCIOJB3yeMbIE B OHOTEXHOJOTHH, — KJIETOYHBIE M TKAHEBBIE KYJIbTYpHI,
MHUKpPOOPTaHU3MBI, UX XapaKTePUCTHKA. TpaauiluoHHass OMOTEXHOJOTHSI: XJieOoneueHne, oTydyeHUue
KHCIIOMOJIOYHBIX ~ TMPOAYKTOB,  BUHOAenue.  MukpoOuonorndeckuii ~ cuHte3.  OOBEKTHI

MHUKPOOHOJIOTUYECKHX TeXHONOTUi. [Ipon3BoacTBO Oesika, aMHHOKUCIIOT U BUTAMUHOB.

Cozpanve  TEXHOJIOTMM M MHCTPYMEHTOB  LEJICHANPABICHHOIO  W3MEHEHUA U
KOHCTPYMPOBAHUS T'€HOMOB C II€JIBIO MOJTYYEHHsI OPraHU3MOB U UX KOMIIOHEHTOB, COAEpXKAlllUX HE
BCTPEYAIOLIUECS B IPUPOJE OMOCUHTETUYECKUE ITYTH.

Knerounas uHxeHepus. MerToabl KyJIbTypbl KJIETOK U TKAaHEH PACTEHUM U IKUBOTHBIX.
Kpuobanku. ComaTudeckas ruOpuau3aiuss U COMaTUYeCKHi 5smOpuoreHe3. lcmonbp3oBaHue
ralylonJI0oB B CEJIEKUUU pACTeHUM. [lonyuenue MOHOKIOHANbHbIX aHmumen. Hcnoavzoeanue
MOHOKNOHANbHBIX U NOJIUKIOHANbHLIX anmumen 6 Mmeouyune. VICKycCTBEHHOE OIUIOJIOTBOPEHHE.
PexoHCTpyKIMs SAHLEKIETOK M KJIOHMPOBAHHUE JKUBOTHBIX. MeETOJ TpaHCIUIAHTALMKM  SAEp
KIIETOK. Texnonocuu  0300po6neHus, KyIbMUsUpoBanus U MUKPOKIOHANIbHO2O —PAIMHONCEHUS.
CeNbCKOXO3AUCMEEHHBIX KYIbMYP.



XpOMOCOMHAasi M T€HHas WH)KEHepHs. VCKyCCTBEHHBIM CHUHTE3 I'€Ha M KOHCTPYHpPOBAaHHE
pexomOunanTHBIX JIHK. Co30anue mpanceennvix opeanuzmog. JIOCTHKEHHS W TEPCHEKTHBBI
XPOMOCOMHOM ¥ T€HHON MHXEHEPHH. DKOJIOTHYECKHUE M STHUECKUE MPOOIIeMbl TeHHOW MH)KEHEPUH.

Menunuackue OuotexHomoruu. [loctrenHomuas mmdposas memuiuHa. [II[P-nuarHoctuka.
MeTaboa0MHBIN aHaIN3, TEHOLIEHTPUYECKUI aHAIU3 IPOTEOMa YeIoBeKa AJIsl OLIEHKU COCTOSIHUS €T
310poBbs. VICTOIp30BaHME CTBOJIOBBIX KJIETOK. TapreTHas Tepamusi paka. 3D-OmommkeHepus aist
pa3paboTku (yHIAMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTUH, CO3AaHUs KOMIUICKCHBIX TKaHEH
COYETaHHEM TEXHOJOTHH TPEXMEPHOTO OHONMPHUHTHHTAa W cKaQonaumHra Uisi pemieHus 3aaad
NIEPCOHAIM3UPOBAHHOU MEIUIIVHBI.

Co3manue BEKTOPHBIX BakKIWH C MEIbI0 OOecreyeHus: KOMOWHHPOBAHHOW 3allUTHl OT
Bo30yauteneit OPBU, ycTaHoBieHHE MOJEKYSPHBIX MeXaHU3MOB (yHKiuonupoBanus PHK-
CoJIepKalliX BUPYCOB, BBI3BIBAIOIINUX 0CO00 ONacHbIe 3a00JI€BaHUs YEOBEKA U )KUBOTHBIX.

JdeMoHcTpanuu

Tabaune! u cxemsl: «lMcnoap30BaHne MUKPOOPTaHU3MOB B IIPOMBIIIJIEHHOM IIPOU3BOJICTBEY,
«Knerounas nnxenepusn», «l 'eHHas MHXEHEPUS.

JladopaTopHasi padota «/3yueHne 00beKTOB OMOTEXHOIOTHI).

IIpakTyeckas padora «llomyueHrne MOJITOYHOKHCIBIX IIPOAYKTOBY.

Ikekypeust «buorexHonorus — BakKHEWIas NMPOU3BOAUTENbHASI CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOIMYECKOE IPOU3BOJICTBO).

IHNJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA TIPOTI'PAMMBI 110 BUOJIOT'NA

HA YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHUA

B cTpykType TUYHOCTHBIX PE3ydbTAaTOB OCBOCHHUS MPOTPaMMbl MO OWOJIOTUU BBIAEICHBI
CJICMYIOININE COCTABJISIONINE: OCO3HAHNE O0YUYaIOIIMMHUCSI POCCUUCKON TPakIaHCKON MACHTHYHOCTH
— FOTOBHOCTH K CaMOpa3BUTHIO, CaMOCTOSITEIbBHOCTH M CaMOOIPEAEIEHUIO, Haluyue MOmueayuu K
0o0yu4eHUI0 OMOJIOTUH, YeleHanpasieHHoe pa3eumue BHYTPEHHUX YOEXJIEHUIN JIMYHOCTU HAa OCHOBE
KITFOUEBBIX [[EHHOCTEH U UCTOPHUUECKUX TPATUIMI pa3BUTHUA OMOIOTUYECKOTO 3HAHUS, 20MOBHOCHb
U cnocobHocms 00YUaIOUINXCs PYKOBOJCTBOBATHCS B CBOEH AESITEILHOCTH LIEHHOCTHO-CMBICIIOBBIMU
YCTaHOBKAMH, IIPUCYILIUMHU CUCTEME OMOJIOTHYECKOTO o0Opa3oBaHusl, Haluyue
NpagoCco3HAaHUs SKOJIOTHYECKON KYIbTYpPbl, CHOCOOHOCMU CMABUMb e U CTPOUTh KU3HEHHbIE
TIJIAHBI.

JIMUHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yabTaThl OCBOCHMS MPOrPaMMbI 1O OMOJOTMH JOCTHTAlOTCS B €IMHCTBE
yu4eOHOW M BOCIUTATENIbHON JAESITEIbHOCTH B COOTBETCTBHHM C TPAJUIIMOHHBIMH POCCHHCKUMH
COLIMOKYJIbTYPHBIMU, HCTOPUYECKHMMH M JTyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMHU, NPUHATHIMUA B
oOmiecTBe MpaBWJIaMd M HOPMaMH IIOBEIEHUS M CIIOCOOCTBYIOT IIpOLlecCaM CaMOIO3HaHMS,
CaMOBOCIIUTAHUSI U CaMOPA3BUTHUA, Pa3BUTHs BHYTPEHHEW MO3UIMHM JUYHOCTH, MAaTPUOTH3MA U
YB@XEHUS K 3aKOHY W IPABOIOPSANKY, UYEJIOBEKY TpyJda M CTaplieMy MOKOJIEHHIO, B3aUMHOTO
yBa)KCHUS, OEPEKHOTO OTHOILICHUS K KyJIbTYPHOMY HACIEAMIO M TPAIAWIMSIM MHOTOHAIMOHATHLHOTO
Hapopa Poccuiickoit @enepanyiu, IpUpoOIe U OKPYKAIOIIEH cpee.

JIMdHOCTHBIE pPe3ylbTaThl OCBOCHHS Y4eOHOTO mpeameTa «BbHONOTHS» JOKHBI OTPaXKaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCs PYKOBOJCTBOBATHCS CHOPMUPOBAHHON BHYTPEHHEH
MO3ULIMEH JINYHOCTH, CUCTEMON IIEHHOCTHBIX OPHEHTAIMH, NO3UTUBHBIX BHYTPEHHHX YOEKICHUH,
COOTBETCTBYIOIIMX TPAJULUOHHBIM LIEHHOCTSIM POCCHUHCKOIO OO0IECTBa, paclIUpEeHHe KUZHEHHOTO
OMbITa U OIbITA JESITEIIBHOCTH B MPOLIECCE pPeaM3allid OCHOBHBIX HANPABJICHUI BOCIHUTATEIbHON
JeATEIbHOCTH, B TOM YHUCJIE B YACTHU:

1) rpaIaHCKOT0 BOCIIUTAHUS

cOPMUPOBAHHOCTh ~ TPAXKIAHCKOM  MO3UIMH  OOy4arolmerocss Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUIICKOI0 O0IIEeCTBa;

OCO3HAaHHWE CBOMX KOHCTUTYLMOHHBIX TMpaB M OOA3aHHOCTEH, yBa)X€HUE 3aKOHA U
MPaBOMOPSJIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW MAEATEIBHOCTH IMPHU CO3JAHUH Y4E€OHBIX MPOEKTOB,
pelIeHnr yueOHbBIX U TO3HABATENIBHBIX 33124, BHIOJTHEHUH OMOJIOTUYECKUX IKCIIEPUMEHTOB;



CIIOCOOHOCTH OTPEAEIATH COOCTBEHHYIO MO3UIMIO [0 OTHOIICHUIO K SBICHUSM COBPEMEHHOI
JKM3HHU U OOBACHATH €6;

YMEHHE YYHUTHIBATh B CBOMX JCUCTBUAX HEOOXOAMMOCTh KOHCTPYKTUBHOTO B3aUMOJEUCTBUS
JIOJICH ¢ pa3HBIMU YOEKICHUSIMH, KYJIBTYPHBIMHU [ICHHOCTSIMHU M COITMAILHBIM TTOJIOKCHHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B TMIPOILECCE COBMECTHOTO BBIMIOJIHEHUS Y4EOHBIX,
MMO3HABATENIBHBIX U MCCIIEAOBATEILCKUX 3a/1a4, YBAKHUTEIHLHOTO OTHOIICHHSI K MHCHHIO OIMIOHCHTOB
TP 00CYXKIEHUU CIIOPHBIX BOTPOCOB OMOJIOTHYECKOTO COMIEPKaHuUS;

TOTOBHOCTh K TYMaHUTAPHOHN ¥ BOJIOHTEPCKOM NEATCIIEHOCTH,

2) NaTPUOTHYECKOTO BOCTIUTAHUS

c(hOPMUPOBAHHOCTh POCCUHCKON TPaKTAHCKOH HICHTHYHOCTH, IMATPUOTHU3MA, YBAKEHUS K
CBOEMY Hapo]ly, YyBCTBa OTBETCTBEHHOCTH Tiepe PoauHol, ropoctu 3a cBoi Kkpaii, cBoro Poauny,
CBOM SI3BIK M KYJIBTYPY, IPOILIOE U HACTOSIIEe MHOTOHAIIMOHATIBFHOTO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOIIEHUE K MPUPOJAHOMY HACIEAUIO M MAMSITHUKAM HPUPOJBI, TOCTUKCHHUIM
Poccun B Hayke, HCKycCTBE, CLIOPTE, TEXHOJIOTHUSIX, TPYC;

CHIOCOOHOCTH OLIEHHWBATh BKJIAJl POCCUHUCKUX yYEHBIX B CTAHOBJICHHE W Pa3BUTHE OMOJIOTHH,
MMOHMMAaHHUS 3HAYCHUSI OMOJIOTUH B TIO3HAHUH 3aKOHOB MPUPOJIBI, B )KU3HU YEIIOBEKA U COBPEMEHHOTO
00111eCTBA;

ujciHas YOS K IEHHOCTh, TOTOBHOCTh K CIIY)KCHHIO U 3anuTe OTeuecTBa, OTBETCTBEHHOCTh 32
€ro cyas0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIHTAHMSI:

OCO3HaHUE TYXOBHBIX IIEHHOCTEH POCCHIICKOTO HAPO/a;

c(hOPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, 3TUICCKOTO ITOBEICHHS;

CIIOCOOHOCTH OIICHWBATh CHUTYAIMIO W MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTHPYSICh Ha
MOPaJTLHO-HPABCTBCHHBIC HOPMBI U IICHHOCTH;

OCO3HaHUE JINYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMUBOTO OYAYyIIETro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM POJUTEISM, CO3IaHUI0 CEMBH Ha OCHOBE OCO3HAHHOTO
MIPUHSITHS LIEHHOCTEW CeMENHOM KU3HU B COOTBETCTBHUH C TPAIUIUAIMU HapoaoB Poccun;

4) 3¢TeTHYECKOr0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKIIOYAs ICTETUKY ObITAa, HAYYHOTO U TEXHUYECKOTO
TBOpPYECTBA, CIIOPTA, TPY1a, OOIICCTBCHHBIX OTHOIICHHIA,

MOHMMAaHKE YMOLIMOHAILHOTO BO3ICUCTBUS KUBOU MPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPDQKCHHIO B PAa3HBIX BHIaX HCKYCCTBA, CTPEMJICHHE TIPOSBIATH
KauecTBa TBOPUYECKOM JTUUHOCTH;

5) ¢pusuueckoro BocnuTanusi, GOPMUPOBAHUS KYJIbTYPhI 310POBbSI U SMOLHOHAIbHOI'O
Os1aromosty4us:

MOHUMaHWE W pealn3anus 30pOBOro W 0e30MmacHOro obpasza Ku3HH (30pOBOE TMHUTAHHE,
COONIOZICHNE TUTMEHUYECKHX MPaBUI U HOPM, COAIaHCUPOBAHHBIM PEXUM 3aHSATUH U OTIbIXA,
peryisipHas pu3udeckasi akTHBHOCTB), OEPEKHOT0, OTBETCTBEHHOTO ¥ KOMIICTCHTHOTO OTHOIICHHUS K
coOCTBEeHHOMY (PU3UUYECKOMY U TICUXUYECKOMY 37I0POBBIO;

MOHMMAaHUE [IEHHOCTH MPaBWJI UHAMBUIYAIbHOTO U KOJJIEKTUBHOTO 0€30IacHOI0 MOBEIEHUS
B CUTYaIIUsAX, YTPOKAIOIINX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAaHUE TOCIEACTBUM M HENPUATHS BPEIHBIX MPHUBBIYEK (yIOTpeOJIeHUsS alKOros,
HapKOTUKOB, KYPEHHUs);

6) TPy/10BOT0 BOCIIUTAHUS

TOTOBHOCTH K TPYAY, OCO3HAHUE IICHHOCTH MacTePCTBA, TPYA0It00ue;

TOTOBHOCTh K aKTHBHOW JESTEIbHOCTH TEXHOJOTMYECKONW U COLMaIbHOW HAIpaBIIEHHOCTH,
CIIOCOOHOCTh HHUIIMUPOBATh, TUTAHUPOBATH U CAMOCTOSITEIILHO BBIMIOIHSITH TAKYIO JACSITEILHOCTD;

UHTEpeC K pa3uyHbIM cdepaM NpoPecCHOHAIBHON JesATeNIbHOCTH, YMEHHUE COBEpIIATh
OCO3HAHHBIN BEIOOP Oyaymieid mpodeccuu 1 peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa30BaHHMIO M CaMOOOPa30BaHMUIO Ha MPOTSIKEHUU BCEH
KU3HU;

7) IKOJIOTHYECKOT0 BOCTTUTAHUS



HKOJIOTHUECKH 11€J1ecO00pa3HOe OTHOIIEHHE K MPHPOJE KaK MCTOUYHUKY JKU3HU Ha 3emJe,
OCHOBE €€ CYILIECTBOBaHMUS;

MIOBBIIIEHUE YPOBHS SKOJIOTMYECKOH KyJIbTYpbl: NPHOOpPETEHHE OIbITa IUIAHUPOBAHUS
MIOCTYIIKOB M OLIEHKH UX BO3MOYHBIX MOCJIEICTBUM ISl OKPYKAIOIIEH CpeJibl;

OCO3HaHUE TI00ATLHOIO XapaKTepa SKOJIOTHYECKUX MPOOJIEM U MyTel UX PeLIeHHUS;

CTIOCOOHOCTH MCIIONIB30BaTh MPUOOpETaeMble TIPU U3yYEHHH OMOJIOTHH 3HAHUS U YMEHUS TIPU
peleHny MpoodJieM, CBSI3aHHBIX C palMOHAIBHBIM IMPUPOIOIOIb30BaHUEM (COOJIIOICHUE MPABUI
MOBE/ICHUS B MPUPOJIE, HAMIPABICHHBIX Ha COXPAaHEHHE PAaBHOBECHS B IKOCHCTEMAaX, OXpaHy BHJIOB,
IKOoCcUCTeM, Orochepsl);

AKTHBHOE HENPUATHE NEUCTBUM, IPUHOCAIINX BpEl OKPYKAIOIIEH PUPOIHOM Cpesie, YMEHHE
IIPOTHO3UPOBATh HEOJAroNpHUSATHBIE SKOJIOTHYECKHE MOCIEICTBHS NMpEeIpPUHUMAEMbIX IeHCTBUI U
MpeOTBpaLIaTh UX;

HaJIMYUE PA3BUTOIO HKOJOTHMUECKOTO MBIIUICHUS, 3KOJOTMYECKOW KyNIbTyphl, OIbITA
NESATEIbHOCTH ~ JKOJIOTUYECKOM  HANpaBJIEHHOCTH, YMEHHUS  pPYKOBOJCTBOBATbCSI MMH B
[I03HABATEIbHOM, KOMMYHHKAaTMBHOM W COIMAJbHOM MpakTHKE, TOTOBHOCTH K YYacTHIO B
MIPAKTHUYECKON AEATEIbHOCTH 3KOJIOTMYECKON HAIPABICHHOCTH;

8) HeHHOCTH HAYYHOT'0 MO3HAHNA:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS
HayKM UM OOILECTBEHHOM MpPAaKTUKH, OCHOBAHHOIO HA JHANOre KyJIbTyp, CHOCOOCTBYIOLIETO
OCO3HAHHUIO CBOETr0 MECTA B MOJIUKYIBTYPHOM MUDE;

COBEPILEHCTBOBAHHE S3BIKOBOW M UUTATEIbCKOW KYJIbTYphl KaK CpPEACTBA B3aUMOJCHCTBHUSA
MEX/1y JIFOJIbMU U TIO3HAHUS MUPA;

NOHUMaHUe crnenupuKd OHOJIOrMM Kak HayKH, OCO3HaHMs €€ poiu B (OPMHUPOBAHUU
palMOHATIBHOIO HAYYHOI'O MBIIUIEHUS, CO3JAHMM IIEJIOCTHOTO MPEACTaBICHUS 00 OKpYKaroleM
MUpE KaK 0 eIMHCTBE MIPUPO/IbI, YETOBEKA U OOIECTBA, B MO3HAHUU IPUPOAHBIX 3aKOHOMEPHOCTEH U
pelieHny npobiieM COXpaHEeHUs IPUPOJTHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAYMMOCTH OHMOJOTMM ISl COBPEMEHHOM IMBHIM3ALUM: OOECIeYeHUS
HOBOTO YpPOBHSI Pa3BUTHsSI MEIUIMHBI, CO3JaHUE MEPCIEKTUBHBIX OHMOTEXHOJOTUH, CIIOCOOHBIX
pemaTh pecypcHble MpoOJieMbl Pa3BUTHS YEJIOBEYECTBA, IMOMCKA MyTeH BBIXOAAa U3 TII0OAIBHBIX
9KOJIOTMUECKUX MpoOjeM M obOecredeHusl Mepexoja K YCTOWYMBOMY Pa3BUTHIO, PAlMOHATIBLHOMY
UCMOJIb30BAHUIO IPUPOAHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB )KU3HH;

3aMHTEPECOBAHHOCTh B IMOJIYYEHHHM OHOJIOTMYECKUX 3HAHMWM B LIEJSAX IOBBIIMIEHUS OOLIeit
KYJIBTYpbl, €CTECTBEHHO-Hay4YHOW TIPAaMOTHOCTH, KaK COCTAaBHOW 4YacTH (PYHKUIMOHAIBHOM
IrPaMOTHOCTH O0yuyaroumxcs, GopMUpyeMoil Mpu U3yu4eHUU OHOJIOTHH;

MIOHMMAHHUE CYIIHOCTHM METOAOB II03HAHUS, HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIOJb30BaTh MOJy4daeMble 3HAaHUSA JUIsl aHauu3a U OOBSCHEHHUS SBJICHHM
OKpY’KalOIIer0 MHpa U MPOUCXOMAUIMX B HEM HM3MEHEHUH, yMeHue JenaTb OOOCHOBAHHBIE
3aKJIIOUYEHHUS] Ha OCHOBE Hay4YHBIX (DaKTOB M UMEIOIINUXCS JaHHBIX C LENbIO MONyUYEHUS! JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTb CAMOCTOSITENILHO UCIIOIB30BaTh OMOJIOTMUECKUE 3HAHUS AJIs PEeLIeHUs polieM
B PEAJIbHBIX )KU3HEHHBIX CUTYalMsIX;

OCO3HAHME ILIEHHOCTH HAyYHOW JEATEIbHOCTH, INOTOBHOCTb OCYILECTBIIATh IMPOEKTHYIO U
HCCIIEI0BATENBCKYIO JESITEIbHOCTh HHAMBUAYAIBHO U B IPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HEMPEPHIBHOMY O00pa30BaHUI0O W CaMOOOpa30BaHUIO, K
aKTUBHOMY TIOJTYYECHHUIO HOBBIX 3HAHMH 1O OWMOJIOTMUM B COOTBETCTBHM C JKU3HCHHBIMH
MOTPEOHOCTSIMHU.

METAINIPEAMETHBIE PE3YJIbTATbBI

MeranpeqmeTHble pe3yibTaThl OCBOEHHsI y4eOHOro mnpeaMera «buoJOrus» BKIHOYAKOT:
3HaYMMble A8 (OpPMUPOBAaHUS ~ MHUPOBO33PEHHUS  OOYHAIOMIMXCS  MEXIUCHUIUIMHAPHBIC
(MexnpeaMeTHbIE) OOIEeHaYYHbIE TOHATHS, OTPAXKAIOLIUE LIEJOCTHOCTh HAYYHOH KapTUHBI MUpPA U
cneun(uKy METOJOB IO3HAHMSA, HCIOJIb3YEeMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, JHEPIHs,
SBJICHHE, MPOLIECC, CUCTEMA, HAYYHBIH (DaKT, MPUHLIMII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpus,
ucclieioBaHne, HaOJIoJeHUE, W3MEpEeHHE, SKCIEPUMEHT W JpYrHe); yHUBEpCalbHble YydeOHbIE



neiicTBus (MO3HaBaTeIbHbIe, KOMMYHHKAaTHBHBIC, PETYISATUBHBIE), oOecnednBaroiie GopMupoBaHre
(YHKIMOHATBPHOH TPAMOTHOCTH M COIMAJIbHONH KOMIIETEHIIMKM OOYyYalOMIMXCs; CIIOCOOHOCTH
oOy4aroluxcsl HCIOJIb30BaTh OCBOCHHBIE MEXIUCHUILIMHAPHBIE, MUPOBO33PEHYECKUE 3HAHHS H
YHHMBEpCaJIbHbIEC yUEOHbIE IEHCTBUS B IO3HABATEILHON U COIIMAIBHON MTPaKTUKE.

B pesynbrare wu3ydeHus OHOJOTMM Ha YPOBHE CpeAHEro ooOmero oOpa3oBaHHs Y
oOyyaromierocs OyayT chOpMHUPOBaHBI [MO3HABATENIbHBIC YHUBEpPCAIbHbIE Y4eOHbBIC JCHCTBUA,
KOMMYHHKATHBHbIE YHHBEpCaJbHbIe y4eOHBbIC NEHCTBUS, PETYISTUBHBIC YHUBEpCAIbHbIC YdeOHBIC
NEICTBUSI, COBMECTHAS 1€ATEIbHOCTb.

MeTtanpeaMeTHbIE pe3yNbTaThl OCBOCHHS MPOTPaMMbl CpeaHEero oobiiero o0Opa3oBaHUS
JIOJKHBI OTPaKaTh:

OBJiaieHNe YHUBEPCAIBLHBIMH YUeOHBIMH MO3HABATEIbHBIMH AeiiCTBUSIMH:

1) 6a3oBblIe JIOTHYECKHE ICHCTBUS:

CaMOCTOSITENILHO (OPMYITUPOBATh W aKTyalM3UpOBaTh MpPoOIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIONIb30BATh MPU OCBOCHMM 3HAHUM MPHUEMBI TOTUYECKOTO MBIIUICHUS (aHAIN3a, CUHTE3a,
CpaBHEHWUS, KITaCCUPUKAIH, 000OIECHHS), PACKPHIBATH CMBICIT OMOJIOTHYECKUX TMOHSATHI (BBIICISTH
WX XapaKTepHbIC MPU3HAKU, YCTAHABINBATH CBSI3U C IPYTUMU TIOHATHUSMU);

ONpeAeNATh ILeNN JESITENbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUHU UX JTOCTHXKEHUS,
COOTHOCHUTH PE3YyJIbTaThl AEITEILHOCTH C TIOCTABICHHBIMU IIENISIMU;

UCTIOJIB30BaTh OMOJOTMYECKHE TOHATHS Uil OOBsACHEHHS (AKTOB M SBJICHUN IKUBOU
TIPUPOJIBI;

CTPOUTH JIOTHYECKHE PACCYXKIEHUs (MHIYKTUBHBIC, JCTyKTHBHBIE, 10 aHAJIOTHH), BHISBISTDH
3aKOHOMEPHOCTH M MPOTHBOPEYMs] B PAacCMAaTPUBAEMBIX SIBICHUSX, (OpPMyIUpOBaTH BBIBOJBI U
3aKJIIOYEHUS;

NPUMEHATh CXEMHO-MOJICNIbHBIE CPEACTBA JJIS TPEJICTABICHUS CYIIECTBEHHBIX CBs3CH U
OTHOIIIEHWH B HM3y4aeMbIX OHOJIOTMYECKUX OOBEKTaX, a TaKKe MPOTHBOPEUUN pa3HOro poja,
BBISIBIICHHBIX B PA3TUYHBIX WH()OPMALIMOHHBIX HCTOUHUKAX;

pa3palaThIBaTh IJIaH PELIEHUs MPoOJeMbl ¢ YUETOM aHAIM3a UMEIOIIUXCS MAaTepHalbHBIX U
HeMaTepHaJIbHBIX PECYpPCOB;

BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTh, OLICHUBATH COOTBETCTBHE pE3YyJIbTATOB LEJM,
OLIEHUBATh PUCKH MOCIEICTBUI NeATEILHOCTH;

KOOPJMHHUPOBaTh U BBINOJIHATH pabOTy B YCIOBHUSX pPEAJbHOr0, BUPTYalIbHOIO U
KOMOHWHHUPOBAaHHOTO B3aUMOJCHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE NTPU PELICHUH KU3HEHHBIX IPOOIIEM.

2) 6a30BbIe HCCIET0BATEIbCKHE IEHCTBHS:

BJIa/IETh HABbIKAMHU Yy4eOHO-UCCIIEOBATEIbCKONM M TNPOEKTHOW MJESTeNbHOCTH, HaBbIKAMU
paspenieHuss npoOsaeM, CHOCOOHOCThIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IOHCKY METOJIOB
pelIeHns MPAKTUUECKHX 3aj1a4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB IMO3HAHUS;

UCMOJIb30BaTh Ppa3IMyYHble BUJABI JIEATEIBHOCTH 110 TIOJYYEHUIO HOBOTO 3HAHUS, €ro
UMHTEpIIpETallMy, MPeoO0pa3oBaHUI0O U MPUMEHEHHMIO B Y4YEOHBIX CHUTyallUsiX, B TOM 4YHUCIE MpH
CO3JIaHUH YYEOHBIX M COIMATBHBIX POCKTOB;

¢bopMUpOBaTh HAy4YHBIM TUI MBIIUICHUS, BJIAJETh HAy4YHON TEPMHUHOJIOTHEH, KIIIOUEBbIMU
TOHITHSIMA U METOJIaMU;

CTaBUTh M (OpMyIHpOBaTH COOCTBEHHBIC 3a7a4d B 00Opa30BATEIbHON NEATEILHOCTH H
KU3HEHHBIX CUTYaIUsX;

BBISIBJISITH IPUYMHHO-CJICCTBEHHBIE CBSI3U U aKTYyaJU3UpPOBATh 3aJady, BbIIBUTATh FHUIIOTE3Y
e€ peleHus, HaXO0IUTh aPTYMEHTBI JJIs1 I0Ka3aTeNIbCTBA CBOMX YTBEP)KIACHUH, 3a/1aBaTh MapaMeTphl U
KpUTEPUHU PELICHUS;

aHAJM3UPOBATh MOJIYYEHHBIC B XOJ€ PEIICHUS 33aJaud pe3yJbTaThl, KPUTUUYECKU OIICHUBATH
UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CHUTYallUsIM, OLICHUBATh PUOOPETEHHBIHN OIBIT;

OCYILECTBIIATh IIeJICHANPABIECHHBIA MOUCK IEpeHoca CPEeICTB M CIOCOOOB JEHCTBUS B
pohecCHOHATBEHYIO CPeny;



yMeTb  TEPEeHOCHTh  3HaHUS B  [IO3HABATENbHYHD M  NPAKTHUYECKyID  00jacTu
KU3HENIEATEIIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE WJIEU, TMpeAJiaraTh OpPUTMHAJIbHBIE TOJIXOAbl W PEIICHUs, CTaBUTh
MpOOJIeMBI U 3a/1a4H, TOMYCKAIOIINE allbTePHATUBHBIE PELICHHS.

3) paGora ¢ unopmaumeii:

OPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHHMKAX HH(opmamuu (Tekcte y4eOHOro mocoowus,
HAy4YHO-TIONYJISPHOH JUTEpaType, OMOJOTHYECKUX CIIOBApSIX M CIPABOYHHUKAX, KOMITBIOTEPHBIX
0azax mgaHHbIX, B VIHTepHeTe), aHanmu3upoBaTh WHGOPMALMIO PA3NUYHBIX BHAOB U (popm
MPEACTABICHUS, KpUTHUYECKU OILICHUBATH €€ JOCTOBEPHOCTh M HEMPOTUBOPEUUBOCTD;

dbopMynupoBaTh 3ampochkl U TPUMEHATh pA3NUYHBIE METOJbl TpPHU TIOHCKE U OTOOpe
Ouosornueckoi nH(popManuu, HeOOXOAMMOM JJIsl BEITIOJIHEHUS YISOHBIX 3a/1a4;

npuoOpeTaTh OMNBIT HCIOJNBb30BaHUS WHGOPMAIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHIA,
COBEPIICHCTBOBATH KYJIBTYPY aKTUBHOTO MCITOJIb30BAHUS PA3TUYHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO ~ BBIOMpATh ONTUMAaJbHYIO (OpMy TpencTaBiCHHs OHOIOTUYECKOM
nHpopmanuu (cxemsl, rpaduKu, JUarpaMmmbl, TaOIULbI, PUCYHKH U IPYToe);

UCIIONIb30BAaTh HAY4YHBIM S3BIK B KayecTBE CpeACTBa Mpu paboTe ¢ OuOIOrHYecKOit
nH(popMalen: MPUMEHATh XUMHUYECKHE, (U3UYECKHEe U MaTEeMaTUYECKUE 3HAKW U CUMBOJIBI,
dbopmynbl, abOpeBHaTypy, HOMEHKIATypy, HCIOIb30BaTh M MPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJIMYECKHE CPEICTBA HATIISTHOCTH;

BNIaJIETh HABBIKAMHM pAcCloO3HaBaHUS W  3alIUTHl  MHPOpMAIuH, HHPOPMAITMOHHON
0€30MacHOCTH JIUYHOCTH.

OBJiajileHne YHUBEPCATLHBIMH KOMMYHHKATHBHBIMH J€fCTBHSIMH:

1) o6menmne:

OCYLICCTBJIATHD KOMMYHUKAINN BO BCEX C(bean KM3HHM, aKTUBHO Y4aCTBOBATb B AWAJIOIC UJIN
JIMCKYCCHH TI0 CYIIECTBY 00CYXKIaeMOi TeMbl (YMEHHE 3a1aBaTh BOMPOCHI, BHICKA3bIBATh CYIKICHHS
OTHOCHUTCIIBHO BBIIIOJIHCHUS HpeHHaFaCMOﬁ 3aaa4yd, Y4YUTbBIBATb HHTCPEChI W COIJIaCOBAHHOCTH
MO3UIHIA APYTHX YYACTHUKOB JAUAJIOTA WM JUCKYCCHH);

pacro3HaBaTh HeBepOaIbHBIE CPENCTBA OOLICHHUS, TIOHUMATh 3HAYEHNE COLMAIBHBIX 3HAKOB,
MPEANOCHIIOK BO3HUKHOBEHHS KOH(JIMKTHBIX CHTYallWd, YMETh CMArdaTh KOHQJIMKTHI U BECTH
IEPETOBOPHI;

BJIAJICTh PA3IUYHBIMH CIIOCOOAMH OOIICHHUS W B3aWMOJCHCTBHS, MMOHUMATh HAMEPCHHUS
IPYTUX JIIOJICH, MPOSBISATH YBAKUTEIHLHOE OTHOIIEHHE K COOECETHUKY W B KOPPEKTHOU (opme
(bOpMyITUPOBATH CBOHM BO3PAKEHHS

Pa3BEPHYTO M JIOTUYHO U3JIAraTh CBOKO TOYKY 3PEHUS C MCIIOJIb30BAHMEM SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTh:

MOHUMAaTh U HCHOJb30BAaTh MPEUMYIIECTBA KOMAHIHOW W WHAMBUIYAIbHOM paboThl HpU
perieHnu OMOJIOTHYECKOW TpOoOIeMbl, O0OOCHOBBIBATh HEOOXOJAMMOCTh MPUMEHEHHS TPYIITOBBIX
(bopM B3aMMOACHUCTBUS MPH PEIICHUH YueOHOH 3a1auu;

BbIOMpATh TEMAaTUKy M METOJIbI COBMECTHBIX JEHCTBUI C yd4é€TOM OOLIUX HHTEPECOB U
BO3MOKHOCTEH Ka)KI0T0 WiIeHA KOJUIEKTHBA;

MPUHUMATH 11€JI1 COBMECTHOM JesTeIbHOCTHU, OPTaHU30BbIBATh U KOOPAMHHUPOBATH JEHCTBUS
10 €€ JOCTHMKEHHUIO: COCTABIIATH IUIAH NEUCTBUH, paCIPENeNsATh POIU C yUETOM MHEHUN Y4aCTHUKOB,
00CyX/1aTh pe3yabTaThl COBMECTHOU PaOOTHI;

OLIEHMBATh KA4e€CTBO CBOETO BKJIAJa M KAXKAOT0 YUaCTHHKA KOMAHIbl B OOIIMNA pe3yabTaT 1o
pa3pabOTaHHBIM KPUTEPHSIM;

npeJularatb HOBBIE MPOEKTHI, OLEHUBATh HJIEHM C IO3ULUU HOBM3HBI, OPUTHHAIBHOCTH,
MPAaKTUYECKON 3HAYMMOCTH;

OCYILECTBIIATh MO3UTUBHOE CTPATErHUECKOE MOBEACHNE B PA3IMUHBIX CUTYAIUSIX, IPOSBIATH
TBOPYECTBO U BOOOpaKeHUE, OBITh HMHUIIUATUBHBIM.



OsiaeHHe YHMBEPCAJIBHBIMH PeryJsiTHBHBIMU 1eICTBUAMM:

1) camoopranu3amnmus:

UCIOJIb30BaTh OMOJIOTUYECKNE 3HAHUS ISl BBISIBJICHUS IPOOJIEM U UX PELICHUs B )KU3HEHHBIX
1 y4EOHBIX CUTYyalMSIX;

BbIOMPATh Ha OCHOBE OMOJIOTMUECKMX 3HAHUI 1LI€JeBbIe M CMBICIOBbIE YCTAaHOBKH B CBOMX
JNEUCTBUAX M IOCTYNKax IO OTHOLICHUIO K JKMBOM NPHUPOJAE, CBOEMY 3I0POBBIO H 3J0POBBIO
OKPYKAIOIIIHX;

CaMOCTOSITEJIbHO OCYIIECTBJIATh IO3HABATEJIbHYIO JIE€ATEIbHOCTh, BBISBIATH IPOOJIEMBI,
CTaBUTh U (HOPMYIUPOBATh COOCTBEHHBIE 337aYl B 00Pa30BaTEIbHON JEATEIBHOCTH U KU3HEHHBIX
CUTYalUsX;

CaMOCTOSITEJIHO COCTaBJIATh IUIAH PELICHHUsS MPoOIeMbl C YYETOM HMEIOIIUXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEN U MPEAIIOUYTEHHH;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacmmpsATh paMKH Y4eOHOTO TIpEeMETa Ha OCHOBE JIMYHBIX MPEATOYTCHUN;

JieNiaTh OCO3HAaHHBIN BBIOOP, apr'yMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PELLICHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO HIMPOKOH 3PYIULMU B pa3HbIX 00JIACTSIX
3HAHUHU, TOCTOSIHHO MOBBILIATh CBOM 00pa30BaTEIbHBIA U KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYyalUsiM, BHOCHUTb KOPPEKTHUBBI B JESTEIbHOCTb, OLIEHUBATh
COOTBETCTBHUE PE3YJIBTATOB LIECIISIM;

BJIa/IETh HAaBBIKAMHU O3HABATEIbHON pe(IEKCUN KaK OCO3HAHUS COBEPIIAEMBIX IEHCTBUI U
MBICIIMTENIbHBIX MPOLECCOB, UX PE3YyIbTaTOB M OCHOBAHUH, HCIIOIB30BaTh MPUEMBI pedaeKcuu s
OLIEHKH CUTYyalllH, BEIOOPA BEPHOTO PEIICHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO PUHUMATh PELICHUS 110 UX CHUKEHUIO;

MPUHUMATh MOTHUBBI U apIYMEHTHI JPYTHX IPU aHAINU3€E PE3yNIbTaTOB AEATEIbHOCTH;

3) npuHATHE cedsi U IPYTruX:

MIPUHUMATH ce0sl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

IIPUHUMATh MOTHUBBI U ApIYMEHTBI JPYTUX IIPU aHAJIU3€E PE3YJIBTATOB IEATEIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIINOKU;

pa3BUBaTh CIOCOOHOCTH OHUMATh MUP C MO3UIMH JPYTOro YelloBeKa.

INPEAMETHBIE PE3YJIBTATbBI

[IpenmeTHble pe3ynbTaThl OCBOCHHUS COAEp)KaHUS YyueOHoro mnpeamera «buosorus» Ha
yriayOn€HHOM YPOBHE OpHUEHTHPOBAHBI Ha o0ecrnieueHue npoUILHOTO
o0yuyenus oOyuaromuxcst 6nonorud. OHU BKIIOYAIOT: creuupuueckue Ui OUMOJOTHMHM HaydHbIE
3HAHUSA, YMEHHUS U CIOCOOBI NEHCTBHUI MO OCBOCHHIO, MHTEPIPETALUU U MPEOOPa30BaHUIO 3HAHUM,
BUJIBI JIEATEILHOCTH MO TOJYYEHUIO HOBBIX 3HAHUN M MX NMPUMEHEHHIO B Pa3IUYHBIX Y4EOHBIX, a
TaK)KE B PEabHBIX )KU3HEHHBIX CUTYallUsX.

[TpenmeTHblie pe3ynbTaThl OCBOCHHUsI ydueOHOro mnpeamera «buonorus» B 10 knacce NOMKHBI
OTpaXkaTh:

c(OPMHUPOBAHHOCTh 3HAHMHA O MECTe M POJM OMOJOTMU B CHCTEME E€CTECTBEHHBIX HayK, B
(OpMHPOBAHUN €CTECTBEHHO-HAYYHON KapTHHBI MMpa, B IIO3HAHWU 3aKOHOB IPUPOABI U PELICHUU
npobJeM palMoHaIBLHOTO HPUPOAONOIL30BAHUSA, O BKIIAJE POCCUHCKUX U 3apyOE)KHBIX YUEHBIX B
pa3BuTHE OMOJIOTHH;

BJAJICHUE CUCTEMOIl OMOJOTMUECKMX 3HAHUHM, KOTOpas BKJIIOYAET: OCHOBOIOJAraroliue
OMOJIOTMYECKHE TEPMHUHBI M IOHATUSA (PKU3Hb, KIJIETKA, OpraHu3M, MeTa0oJu3M, TIOMEeocTas,
CaMOpETyJISILIMSL, CaMOBOCIPOM3BEEHUE, HACIEICTBEHHOCTh, W3MEHYMBOCTb, POCT WU Pa3BUTHE),
ouonornueckure Teopuu (kimerounas teopus T. [lIBanna, M. lneitnena, P. BupxoBa, xpomocomHas
Teopus HaciencTBeHHocTd T. Moprana), yuenus (H. U. BaBunoBa — o meHTpax MHOrooopasusi u
IIPOUCXOKACHUS KYJIBTYPHBIX PACTE€HHI), 3aKOHBI (€AMHOOOpPa3Hs MOTOMKOB IEPBOIO MOKOJIEHUS,



paclIenyieHHs, YUCTOThl FaMeT, He3aBUCUMOTro HacienoBaHus ['. MeHens, roMoJIOTHUeCcKuX psioB B
HacyencTBeHHoM n3menunBocty H. M. BaBuiosa), npuHIune! (KOMIUIEMEHTAPHOCTH);

BJaJICHME OCHOBHBIMH METOAAMU HAy4YHOI'O IO3HAHUS, HCIOJIb3YEMbIX B OMOJOTMUYECKUX
WCCJICIOBAHMSIX KUBBIX O0BEKTOB (OMHCAHKE, U3MEPECHHE, HAOII0ICHUE, SKCIIEPUMEHT);

YMEHHE BBIACIATh CYLIECTBEHHbIC NPHU3HAKU: BHUPYCOB, KJIETOK MPOKAPUOT M HYKAPHOT,
OJTHOKJICTOYHBIX M MHOTOKJICTOYHBIX OPraHM3MOB, B TOM 4YHWCle OakTepuid, rpuOOB, pacTCHUH,
KUBOTHBIX U 4YeJIOBEKa, CTPOEHHUS OPraHOB M CHCTEM OpPraHOB pacTEHUi, >KMBOTHBIX, YEJIOBEKa,
IIPOLIECCOB JKU3HENEATENbHOCTH, MPOTEKAIOIINX B OpraHU3Max pPacTeHUM, )KMBOTHBIX M 4YEJIOBEKa,
OMOJIOTHYECKHUX TMPOIIECCOB: OOMEHa BemIeCTB (MeTaboiM3M), MPEeBpaIICHUs SHEPTruu, OpOoXKEHUS,
aBTOTPO(HOTO U TeTepoTpPOHOrO TUTIOB MHUTAaHUS, (POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, MeHo3a,
raMeToreHesa, 3MOpHOreHe3a, MOCTIMOPUOHANBHOTO Pa3BUTHS, PAa3MHOXKEHHS, WHAWBUIYAIbHOTO
pa3BUTHS OpraHn3Ma (OHTOT€HEe3a), B3aNMOACHCTBHSI TEHOB, TeTePO3HCa, HCKYCCTBEHHOTO 0TOO0PA;

YMEHHE YCTAaHABIMBATh B3aMMOCBS3U MEXAYy OpPraHOMIAMHM KJIETKM M HUX (QYHKLUHUSIMH,
CTPOCHHEM KIIETOK PAa3HBIX TKaHEW M WX (DYHKIHMSIMH, MEXKAY OpraHaMd M CHUCTEMaMH OpPTaHOB Y
pacTeHuil, >KUBOTHBIX M YEJIOBEKA U UX (DYHKIMSIMU, MEXKAY CUCTEMAMU OPraHOB M UX (QYHKIUSIMH,
MEX]y dTaraMu OOMEHa BEIIECTB, dTallaMH KIETOYHOTO LUKJIA U )KU3HEHHBIX LUKJIOB OPTaHU3MOB,
JTanaMu SMOPHOHAIBHOTO Pa3BUTHUS, TEHOTHIIOM U (EHOTUIIOM, (EHOTHIIOM U (aKTOpPAMU CPEJIbI
o0uTaHus;

YMEHHE BBIABIATh OTJIMUUTENbHBIE IMPHU3HAKH JKUBBIX CHCTEM, B TOM 4HCJE pacTeHUH,
KUBOTHBIX U YEJIOBEKA;

YMEHHE HCII0JIb30BaTh COOTBETCTBYIOIIME apryMEHThI, OHMOJOIMYECKYI0 TEPMUHOJOTHIO U
CUMBOJIMKY JJIsl 0KA3aTeIbCTBA POACTBA OPraHU3MOB Pa3HbIX CUCTEMATHUECKUX TPYIIIL;

YMEHHUE pelaTh OMOJIOTMYECKHE 3a/lauM, BBIABIATH MPUYMHHO-CIIECTBEHHBIE CBSI3U MEXKIY
HCCIIEyeMbIMU OHOJIOTMYECKUMHU TpOIecCCaMM W SIBJICHMUSMH, JeNaTh BBIBOJABI M IPOTHO3BI Ha
OCHOBAHHUU TOJYYE€HHBIX PE3yIbTAaTOB;

YMEHHE BBINIOJIHATh JaOOpaTOpHblE M MpaKTUYEeCKUe padoThl, cOOMIOIaTh MpaBuUia MpU
pabote ¢ yueOHbIM U J1a00paTOpHEIM 000PYI0OBAHUEM;

YMEHHE BBIJBUTATh THUIOTE3bI, NPOBEPATh WX OKCIICPHUMEHTAIFHBIMH  CpEICTBAMH,
(dbopMyaHpys 1eNb UCCIEI0BaHNS, aHATTM3UPOBATh MOJYyYSHHbIE Pe3YyIbTAThl U J1E1aTh BBIBODI;

yMEHHE YYacTBOBaTh B Y4E€OHO-HCCIIENOBATEIbCKOW pabOTe MO OMOJIOTHH, JKOJIOTHH U
MeIMLMHe, NMPOBOAMMOI Ha 0a3e MIKOJBHBIX HAYYHBIX OOLIECTB, M MYOJUYHO MPEICTABIATH
MOJIy4YE€HHBIE PE3YJIbTAaThl HA YYEHUUECKUX KOHPEPEHLINSAX;

YMEHHUE OLIEHUBATh 3TUYECKHE ACMIEKThl COBPEMEHHBIX MCCIIEIOBAaHUIN B 00JaCTH OHMOJIOTHU U
MEIUIMHBI (KJIOHUPOBAHHE, UCKYCCTBEHHOE OILIOI0TBOPEHUE, HANPABICHHOE U3MEHEHUE TeHOMa U
CO3JIaHHE€ TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYILIECTBIISITh OCO3HAHHBIA BbIOOp Oynyiiel mpodeccuoHaNbHOW NeATeIbHOCTH B
o0nacT OMOJOTMM, MEIUIUHBI, OMOTEXHOJIOTUH, BETEPUHAPUH, CEIbCKOIO XO3AHCTBA, MUILEBOM
MIPOMBIIIJIEHHOCTH, YIJIyOJIATh MO3HABATENbHBIM HHTEpEC, HANpaBICHHBIM HAa OCO3HAHHBIA BBIOOP
COOTBETCTBYIOILIEH Mpodeccud U MpOAOKEHHE OMOIOTHYEecKOro oOpa3oBaHMs B OpraHM3aLUsAX
cpenHero mpohecCUOHAIBLHOTO M BRICIIIETO 00pa30BaHUsI.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne | HaumeHoBaHue pa3esioB U TEM MPOrpaMMBbl KonnyectBo yacos ‘ DJEeKTPOHHBIE
W Bceero|| Konrt- [Tpaxk- (macposrre)
DOJIBHBIE || THYECKHE o0Opa3oBaTenbHbIC
pabotel | paboThI PECYPCRI
buomnorus kak Hayka 1 https://edsoo.ru/mr-
biologiya/



https://edsoo.ru/mr-biologiya/
https://edsoo.ru/mr-biologiya/

Ne HanmenoBanue pa3ziesnoB v TeEM IPOrpPaAMMBI
n/n

KomnmuectBo yacoB

Bcero

Konrt-
pOJIbHBIC
paboThI

[Ipak-
TUYECKHE
paboThI

DIIEKTPOHHBIE
(uncpoBsie)
oOpazoBarenbHbIE

pecypchl

2 ’KuBbIC CUCTEMEBI U UX HU3YUCHUC

https://edsoo.ru/mr-

biologiya/

3 Buonorus xierku

https://edsoo.ru/mr-

biologiya/

4 Xumudaeckast OpraHu3anusa KICTKU

10

https://edsoo.ru/mr-

biologiya/

3) Crpoenue u pyHKIUHN KICTKH

10

https://edsoo.ru/mr-

biologiya/

6 OOMeH BelecTB U MPEeBpaIleHUE SHEPTHHU B
KIIETKE

https://edsoo.ru/mr-

biologiya/

7 Hacnenctennas mHGpopMaIus 1 peain3amus
€€ B KJIETKE

https://edsoo.ru/mr-

biologiya/

8 JKU3HEHHBIN IUKIT KIIETKHA

https://edsoo.ru/mr-

biologiya/

10 PasMmuoxXeHuE U Pa3sBUTHUC OPraHU3MOB

https://edsoo.ru/mr-

biologiya/

11  |['eneruka — Hayka 0 HacJIE€ICTBEHHOCTH U
U3MEHYUBOCTH OpPraHU3MOB

https://edsoo.ru/mr-

biologiya/

12 3aKOHOMepHOCTI/I HaCJICaACTBCHHOCTH

https://edsoo.ru/mr-

biologiya/

13  ||3aKOHOMEPHOCTH H3MEHYUBOCTHU

https://edsoo.ru/mr-

biologiya/

14 ['eneTnka yenoBeka

10

https://edsoo.ru/mr-

biologiya/

15  |Cenexuus opraHu3sMoB

https://edsoo.ru/mr-

biologiya/

16 BuorexHoorus u cuareTnyeckass OMOJIOT s

https://edsoo.ru/mr-

biologiya/

17  |[Pe3epBHOE Bpems

https://edsoo.ru/mr-

biologiya/

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68
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IHOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
No Tema ypoka KonnuectBo yacoB ‘ Hara DJIEKTPOHHBIE
n/n Beero|[Kout-| Ipak- U3Y4EHHUS QpoBbIE
POJIBH|| THHUECKHE oOpazoBarenbHbIE
bI€ paboTsI pecypcehbl
pabort
bl

1 |[buosiorust kKak KOMIIJIEKCHAsl HAyKa M Kak 1 https://edsoo.ru/mr-
YaCTh COBPEMEHHOTO 0OIIECTBA biologiya/

2  |PKuBbIe CUCTEMBI M IX CBOMCTBA 1 https://edsoo.ru/mr-

biologiya/

3 ||[YpoBHeBas opraHmu3aIis KUBBIX CHCTEM 1 https://edsoo.ru/mr-

biologiya/

4  |Hcropust OTKPBITHS U U3Y4YECHUS KIETKH. 1 https://edsoo.ru/mr-
Kinerounas reopus biologiya/

5 |[Meroabl MOJEKYISIPHON U KIETOYHON 1 0.5 https://edsoo.ru/mr-
6uosoruu. [TpakTnuyeckas pabota biologiya/
«M3yueHre MeTo10B KJIETOYHOU OHOJIOTHI
(xpoMarorpadusi, snexTpodopes,
nuddepeHnrantbHoe eHTPUGYTUPOBAHUE,

[11IP)»

6 | XuMHUECKHI COCTAB KICTKU 1 https://edsoo.ru/mr-

biologiya/

7  |MuHepanbHBIC BEIIECTBA KICTKH, UX 1 https://edsoo.ru/mr-
OHOJIOrHYECKas POJIh biologiya/

8 OpraHudeckre BEIeCTBa KISTKH — ONKH. 1 0.5 https://edsoo.ru/mr-
JlaboparopHas pabota «ObHapykeHue biologiya/

OEJIKOB C IOMOIIBIO KAUeCTBEHHBIX
peaKui»

9  |[CoiicTBa, knaccupukanysa U GyHKIUU 1 https://edsoo.ru/mr-
OEJIKOB biologiya/

10 |Opranmueckue BemecTBa KICTKA — 1 https:/eds00.ru/mr-
YTJIEBOIBI biologiya/

11 ||Oprannueckue BelecTBa KJISTKH — JIMMHAAbI| 1 https://edsoo.ru/mr-

biologiya/

12 |Hykneunossie kucnotsl. JJHK u PHK. 1 0.5 https://edsoo.ru/mr-
JlaGopaTopHnas paborta «McciaenoBanue biologiya/
HYKJICMHOBBIX KHCJIOT, BBIJICJICHHBIX U3
KJICTOK Pa3JIMYHBIX OPTaHU3MOB)

13 |Crpoenue u pynkiun ATO. [Ipyrue 1 https://edsoo.ru/mr-
Hykneosuarpugpocdarer (HTD) biologiya/

‘14 ”CeKBeHI/IPOBaHI/Ie JHK. Metoasl reHomukwy, | 1 H H H “https://edsoo.ru/mr-
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No Tema ypoka KonnuectBo yacoB Hara DIIEKTPOHHBIE

n/n Beero|[Kout-| Ipak- U3Y4YEHHUS QpoBbIE

POJIBH| THYECKHE oOpazoBarenbHbIE
bI€ paboTsI peCYpChI
pabort
BI
TPAHCKPUIITOMUKH, IIPOTEOMUKU biologiya/

15 |Tunsl kietok. Ilpokapuornyeckas KieTka 1 https://edsoo.ru/mr-

biologiya/

16 |[CrpoeHue 3ykapHOTHUECKON KIETKH. 1 0.5 https://edsoo.ru/mr-
[TpakTudeckas padora «/3ydeHue cBOMCTB biologiya/
KJIETOYHOI MeMOpaHbD»

17 |IloBepXHOCTHBIH annapaT KIETKU 1 https://edsoo.ru/mr-

biologiya/

18 ||OmHOMEMOpaHHBIE OPTAHOUIBI KIIETKH. 1 0.5 https://edsoo.ru/mr-
[TpakTuyeckas padora «M3yuenue biologiya/
JBYDKCHUS IIATOIIIA3MBI B PACTHTEIBHBIX
KJIETKax»

19 |[lomyaBTOHOMHBIE OPTaHOU/bI KJICTKH: 1 0.5 https://edsoo.ru/mr-
MHUTOXOHAPHH, TIacTuabl. JlJaboparopHas biologiya/
pabora «MccnenoBanue mia3mMoian3a u
JIeTIa3MOJTN3a B PACTUTEIILHBIX KIETKAX»

20 ||HememOpaHHBIE OpraHOU/IbI KJIETKH 1 https:/eds00.ru/mr-

biologiya/

21 |Crpoenue u GyHKIUU siapa 1 https://edsoo.ru/mr-

biologiya/

22 ||CpaBHHUTENTBHAS XapaKTEPUCTHUKA KIETOK 1 0.5 https://edsoo.ru/mr-
sykapuot. JlaGopatopHnas pa6ota biologiya/
«V3yueHne cTpoeHuUs KIIETOK Pa3InIHBIX
OpPTraHU3MOB»

23 ||ACCUMUIALMSA U TUCCUMMUIIAINI — JIBE 1 https://edsoo.ru/mr-
CTOpPOHBI MeTabonu3Ma. Tumnsl oOMeHa biologiya/
BemectB. JlabopaTopHas pabora «3yuenue
KaTaJINTUYECKOM aKTUBHOCTH (PEPMEHTOB
(Ha mpuMepe aMHIIa3bl WK KaTala3bl)»

24 ||depMeHTATUBHBIN XapaKkTep peaKuil 1 0.5 https://edsoo.ru/mr-
KJIETOYHOT0 MeTabonu3ma. JlaboparopHas biologiya/
pabota «l3yyeHue hepMeHTAaTUBHOTO
pacuieryieHus NepoKCHIa BOJ0OPOIa B
PACTUTENBHBIX U JKUBOTHBIX KJIETKaX»

25 ||ABTOTpOGHBIN THII 0OMEHA BEUIECTB 1 https://edsoo.ru/mr-

biologiya/

26 ||doTocuHTE3 1 https://edsoo.ru/mr-

biologiya/
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Ne Tema ypoka KonugecTBo 4acoB arta DIIEKTPOHHBIE
Tp
n/n Beero|[Kout-| Ipak- U3Y4YEHHUS QpoBbIE
pOIBH|| THUECKHE oOpazoBarenbHbIE
bI€ paboTsI PECYpPCBI
pabort
BI

27 |Xemocunres. JlaboparopHas paboTa 1 0.5 https://edsoo.ru/mr-
«CpaBHeHHe poreccos (OTOCHHTE3A U biologiya/
XEMOCHHTE3a»

28 (|AHaspoOHBIE OpraHu3Mbl. Bumbl 6poxxeHus. 1 https://edsoo.ru/mr-
JlaGopartopHas pabota «CpaBHEHHE biologiya/
MIPOIIECCOB OPOKEHUS U JBIXaHUS

29 ||A»poOHBIE OpraHU3MBbl. JTarbl 1 https://edsoo.ru/mr-
HHEPreTHYECKOro oOMeHa biologiya/

30 |(DHeprus MeMOpaHHOIO I'paiueHTa 1 https://edsoo.ru/mr-
npotoHoB. Cunre3 AT®: paGora NpoOTOHHOI biologiya/
AT®-cuHTa3bl

31 |[Peakuuu MaTpUYHOTO CHHTE3a 1 https://edsoo.ru/mr-

biologiya/

32 ||Tpanckpumnmus — MaTpuuHblii cuaTe3 PHK 1 https://edsoo.ru/mr-

biologiya/

33 | Tpancsius u e€ 3Tanbl 1 https://edsoo.ru/mr-

biologiya/

34 |[KoaupoBaHue aMuHOKHCIOT. Ponb pubocom || 1 https://edsoo.ru/mr-
B GuocuHTe3e 6enka biologiya/

35 |Opranusanus reHomMa y NpoKapuoT U 1 https://edsoo.ru/mr-
J3YKapuoT blOlOglya/

36 (MomnekynspHble MEXaHU3MBI IKCIIPECCUU 1 https://edsoo.ru/mr-
I€HOB y 9YKapuOT biologiya/

37 |[Bupycsl — BHEKJIETOYHbIE ()OPMBI KU3HH U 1 0.5 https://edsoo.ru/mr-
oOnuratHele napasutsl. [IpakTuueckas biologiya/
pabota «Co3nanne MOJEIHN BUPYCa»

38 ||BupycHsble 3a00sieBaHUs YEIIOBEKa, 1 https:/eds00.ru/mr-
’KUBOTHBIX, PACTCHUI biologiya/

40 |PKu3HEeHHBIN [IUKII KIIETKU 1 https://edsoo.ru/mr-

biologiya/

41 |Marpuunsiii cunre3 JHK 1 https://edsoo.ru/mr-

biologiya/

42 (| Xpomocomsl. JlabopaTopHas padora 1 0.5 https://edsoo.ru/mr-
«3ydeHne XxpoMOCOM Ha TOTOBBIX biologiya/
MHKPOIIpETIapaTax»

43 | deneHue KICTKA — MHTO3 1 https://edsoo.ru/mr-

biologiya/
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No Tema ypoka KonnuectBo yacoB Hara DIIEKTPOHHBIE

n/n Beero|[Kout-| Ipak- U3Y4YEHHUS QpoBbIE

pOIBH|| THUECKHE o0paszoBaTesIbHbIC
bI€ paboTsI PECYpPCBI
pabort
BI

44 || ®opMBbl pa3MHOKEHHS OPraHU3MOB https://edsoo.ru/mr-

biologiya/

45 (IlosoBoe pa3MHOKEHUE https://edsoo.ru/mr-

biologiya/

46 |Meiio3 https://edsoo.ru/mr-

biologiya/

47 |Tamerorene3. OOpazoBaHHEe U pa3BUTHE 0.5 https://edsoo.ru/mr-
MOJIOBBIX KJIeTOK. JlabopaTopHas pabora biologiya/
«/3yyeHne cTpoeHus MOJIOBBIX KJICTOK Ha
TOTOBBIX MUKpOTIpenapaTax»

48 (WeouBHIyaTbHOE pA3BUTHE OPTAaHU3MOB — https://edsoo.ru/mr-
OHTOTEHE3 biologiya/

49 |(3akmajgka OpraHoB U TKaHEH U3 https://edsoo.ru/mr-
3apOJIBIILIEBEIX TUCTKOB biologiya/

51 |[PocT u pasButne xuBOTHBIX. JIabopaTopHas 0.5 https://edsoo.ru/mr-
paboTa «BbIsBI€HNE TPU3HAKOB CXOACTBA biologiya/
3apOIbIIIeH TTO3BOHOYHBIX KHUBOTHBIX)»

52 ||OCHOBHBIE ITOHATHS U CUMBOJIBI TCHETHKH. 0.5 https://edsoo.ru/mr-
JlaboparopHas pabota «/Ipo3oduna kak biologiya/
00BEKT FreHEeTHUECKUX MCCIICTOBAHUID

53 |3akoHOMEPHOCTH HACTIEAOBAHUS IPU3HAKOB. 0.5 https://edsoo.ru/mr-
MoHorubpuHOE CKpeIBaHue. biologiya/
[TpakTnueckas padota "U3yuenue
PE3yIIbTaTOB MOHOTUOPHTHOTO
CKpeluuBanus y Apo3oduibr”

54 |LluTonorundyeckue OCHOBBI MOHOTHOPHIHOTO https://edsoo.ru/mr-
CKpEIMBaHMs biologiya/

55 ||AHanusupyrtolee ckpenmBanue. Hemomnnoe https://edsoo.ru/mr-
JIOMHHUPOBAHHUE biologiya/

56 | AurubpunHoe ckpeuuBanue. [IpakTruueckas 0.5 https://edsoo.ru/mr-
pabota «/3ydenne pe3yIbTaToB biologiya/
JUTHOPUAHOTO CKPEIIMBAHUS Y APO30(QHIIB)

57 ||LluTonornueckre OCHOBHI TUTHOPUIHOTO https://edsoo.ru/mr-
CKpEIIUBAHUS biologiya/

58 ||CueruieHHOE HaceI0BaHUE TPU3HAKOB https://edsoo.ru/mr-

biologiya/
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No Tema ypoka KonnuectBo yacoB Hara DIIEKTPOHHBIE

n/n Beero|[Kout-| Ipak- U3Y4YEHHUS QpoBbIE

POJIBH| THYECKHE oOpazoBarenbHbIE
bI€ paboTsI peCYpChI
pabort
BI

59 ([ XpomocomHas Teopus HaclIeICTBEHHOCTH 1 https://edsoo.ru/mr-

biologiya/

60 |[enermka moma 1 https://edsoo.ru/mr-

biologiya/

61 |['eHOTHI KaK IEJIOCTHAs CHCTEMA 1 https://edsoo.ru/mr-

biologiya/

62 |M3MeH4nBOCTH MPU3HAKOB. Buibl 1 https://edsoo.ru/mr-
M3MEHYHUBOCTH biologiya/

63 |MoaudukanroHHass K3MEHIYUBOCTh 1 https://edsoo.ru/mr-

biologiya/

64 |[BapuannoHHBIN psii M BapHAIIMOHHAS 1 0.5 https://edsoo.ru/mr-
kpuBast. JlaGopaTopHas paboTa biologiya/
«HccnenoBanne 3aKOHOMEPHOCTEN
MOTU(PUKAITMOHHON H3MEHYHUBOCTH.

ITocTpoeHne BapuallMOHHOTO Psiia U
BapHaIlMOHHON KPUBOW»

65 |[['eHoTUNIMYECKass N3MEHYUBOCTb. 1 https://edsoo.ru/mr-
KomOuHaTuBHas H3MEHUUBOCTh biologiya/

66 |(3aKOHOMEPHOCTH MYTAIIMOHHOTO IpOIIecca. 1 https://edsoo.ru/mr-
DONUreHeTruKa U SITUTeHOMHKA biologiya/

67 |['eneruxa uenoseka. [IpakTuueckas pabora 1 0.5 https://edsoo.ru/mr-
«CocTaBiieHlE U aHAJIU3 POAOCIOBHO biologiya/

68 |buorexHoOIOrMs KaKk HayKa U OTPACIlb 1 0.5 https://edsoo.ru/mr-
npousBocTBa. [IpakTndeckas padora biologiya/
«M3yuenue 00beKTOB OMOTEXHOIOTHI»

OBIIEE KOJIMYECTBO YACOB I10 102 0 13.5

I[TPOI'PAMME

[TpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHHS OCHOBHOU

obpazoBaTenbHOI nporpaMMsl (10 kiacc)

Kox nposepsiemoro

pe3yiabTaTa

[IpoBepsieMble mpeaMETHBIE pe3yIbTaThl OCBOCHHSI OCHOBHOMN
00pa3oBaTeNbHON MPOTrpaMMBbI CpeTHEro 001ero 0Opa3oBaHus

1 ChopMupoBaHHOCTh 3HAHUIM O MECTE U POJIM OMOJOTMU B CHCTEME HAay4yHOTO
3HaHUSI €CTECTBEHHBIX HAayK, B (POPMHUPOBAHUM COBPEMEHHOHM €CTECTBEHHO-
HAy4YHOM KapTUHBI MUPA U HAYYHOI'O MHUPOBO33PEHHUs; O BKJIAJIE POCCUUCKUX U
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3apyOeXHBIX YUEHBIX-OMOJIOrOB B pa3BUTHE Ouonoruu; (QyHKIHMOHATHLHON
IPaMOTHOCTH Y€JIOBEKa JUIsl PEILCHHs] dKU3HEHHBIX 3a1a4

YMeHue packpeiBaTh COAEpKAHME OMOJOTHYECKHMX TEPMHUHOB U TOHSATHM:
KU3Hb, KIETKa, OpraHm3M; MeTabonm3Mm (0OMEH BEMIECTB M IpeBpallcHUE
SHEPruM), TOMeocTa3 (CaMOperynslus), YpOBHEBas OpraHM3alMs KUBBIX
CHUCTEM, CaMOBOCITPOU3BE/ICHNE (penrpoyKuust), HACJIEJICTBEHHOCTb,
M3MEHYUBOCTb, POCT U pa3BUTHE

YMmenue wu3naratb OHOJOTMYECKHE TEOpHM (KJIETOYHAas, XpOMOCOMHas,
MyTtaunoHHas), 3akoHbl (I'. Mennens, T. Moprana, H.J. BaBuiosa) u yuenus
(0 meHTpax MHOrooOpasusi M HPOMCXOXKACHUS KyIbTypHBIX pacteHuid H.U.
BaswiioBa), onpenensTh rpaHulbl X IPUMEHUMOCTHU K KHUBBIM CHCTEMaM

YMeHne BIaJeTh METOJAAaMHU HAYYHOTO TMO3HaHWs B Owojoruu (HaOIIOJeHHE U
ONMCAaHUE KUBBIX CUCTEM, MPOLIECCOB U SIBJICHUM; OpraHu3alus U MpPOBEJACHHE
OMOJIOTMUECKOTO  DKCIEPUMEHTA, BBIIBHKCHUE  THIIOTE3bI,  BBISIBJICHUE
3aBUCHMOCTH MEX]y HCCIEAYEMBbIMH BEIUYMHAMH, OOBSICHEHHE MOIYyUYEHHBIX
pPe3yIabTaTOB, UCIIOJIL30BAHHBIX HAYYHBIX TOHSTHH, TEOPU U 3aKOHOB; YMEHHUE
JIeNIaTh BBIBOJIBI HA OCHOBAHUU MOJTYyYEHHBIX PE3YIbTaTOB)

YMeHue BBIACNATh CYIIECTBEHHBIE MPU3HAKH BHUPYCOB, KIETOK MPOKAPUOT U
9YKapHOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPTraHWU3MOB; OCOOECHHOCTH
nporieccoB oOMeHa BEUIeCTB M MPEBpAIEHUs SHEPTHU B KIIEeTKe, (POTOCHHTE3A,
TUTACTHYECKOTO W JHEPreTHYeCKoro oOMeHa, XeMOCHHTE3a, MHTO03a, Meio3a,
OIJIOAOTBOPCHUA, PA3ZMHOXCHUA, HUWHAWUBUAYAJIBHOTO PAa3BUTUA OpraHU3Ma
(oHTOTCHE3)

YMeHue NPUMEHATh IOJyYEHHbIE 3HAHUS U OOBACHEHHS OMOJIOTMYECKHUX
IIPOLIECCOB U SIBJICHUH, JJI IPUHATHS PAKTUYECKUX PEIICHUN B IIOBCEIHEBHON
KHU3HM B LENIX oOecreueHus O0e30IacCHOCTH CBOETrO 3JI0pOBbsl U 3/10POBbS
OKPYXAIOIIUX JIIOJCH, COOMIONEHHS HOPM TIPaMOTHOTO IIOBEIEHHS B
OKpY’Karollel NpUpoJHON cpesie; NOHUMaHUe HEOOXOIMMOCTH HCIIOJIb30BaHUS
JOCTIDKEHUH COBPEMEHHON OMOJIOTHH W OMOTEXHOJOTHHA IJIi PAallMOHAIBHOTO
IIPUPOIOIIOIB30BAHUS

YMeHue pemarb 3JIEMEHTAapHbIE TIEHETHUYECKHME 3aJayd  Ha MOHO- H
JUTUOPUIHOE CKpEIIMBaHME, CLEIIEHHOE HACJIeOBaHHE; COCTABIIATH CXEMBbI
MOHOTHOPHIHOTO CKPEIIMBaHUS JUIsl IPEACKa3aHusl HACIeJOBaHUsI PU3HAKOB Y
OpraHu3MOB

YMeHue BBINONHATH Ja0OpaTOpHble W MpakTHUYecKue padoThl, COONII0NATh
npaBuiIa Ipu paboTe ¢ yueOHBIM U JIAOOPATOPHBIM 000PY0BaHUEM

YMeHue KpPUTHYECKH OLIEHUBaTb UM  HMHTEPIPETUPOBATh  HMH(OPMAIIHIO
OMOJIOTMYECKOTO COJEpKaHMs, BKIIOYAIOUIYIO IICEBIOHAY4YHbIC 3HAHUS U3
pa3n4HbIX UCTOYHUKOB (CMMU, HayyHO-TIONYJISpHBIE MaTepUalIbl); STHYECKHUE
aCIIEKThl COBPEMEHHBIX UCCIIEI0BaHUI B OMOJIOTUHU, MEAULIMHE, OMOTEXHOJIOT U

10

YMeHne co3maBaTh COOCTBEHHBIC TUCHMEHHBIE U YCTHBIE COOOIICHUS, 00001Iast
OWOJOrMYecKyl0 HH(POpPMAIMI0 W3 HECKOJIbKUX HWCTOYHUKOB, TPaMOTHO
UCIIOJIb30BaTh TIOHATUHHBIN armapar OuoJ0THU

Tabmnuua 16.1




IIpoBepsiembie aneMeHThl coaepxkanus (10 kmacc)

Kon

[IpoBepsieMblii A7IEMEHT COJEPHKAHUS

buonorus xax HayKa

11

buonoruss - Hayka o »xuBoil mnpupone. Ponb Ouonorunm B (opMUpOBaHUU
COBPEMEHHOW HayYHOH KapTHHBI Mupa. CucTtemMa OMOIOTHIECKIX HAYK

1.2

MeTtoapl TO3HAHMS KUBOW MPUPOJbI (HAOIIOAEHHUE, SKCIIEPUMEHT, ONHCAHUE,
U3MepeHue, KiIaccu(pUKalMs, MOJAEIMPOBAHUE, CTaTUCTHYecKas o0paboTka
JTAaHHBIX )

JKuBBIe ccTeMBI 1 X opraHm3anus

2.1

Kubie cucteMbl (OMOCHUCTEMBI) KaK IpeaMeT u3ydeHus Oumosioruu. CBOMCTBa
OuocucTeM U UX pasHOOOpaszue

2.2

YpoBHH OpraHu3any OHOCUCTEM: MOJICKYISPHO-TEHETUYCCKHUM, KICTOYHBIH,
OpraHU3MEHHBIN, TOMYJISAIIMOHHO-BUOBOM, SKOCUCTEMHBINA, OMOCHEPHBIN

XHWMHAYECKHUH COCTaB 1 CTPOCHUC KIICTKH

3.1

XHUMHUYECKHM COCTaB KICTKH. XHMHYECKHE DJIEMEHTHL: MaKpO3JICMCHTHI,
MHKPOI3JICMCHTEIL. Boma m MHUHCPAJIbHBIC BCHICCTBA. qDYHKIII/II/I BOAbI U
MHHCPAJIBHBIX BEIICCTB B KJICTKC. HOII,[[Cp)KaHI/Ie OCMOTHYECKOT0 OajaHca

3.2

benku. CoctaB u cTpoeHue O€NKOB. AMHUHOKHCIOTHI - MOHOMEPHI OEJKOB.
He3amenumple ¥ 3amMEHUMBbIE AMHHOKHUCIOTHI. AMMHOKHUCIOTHBIM COCTaB.
YPOBHU CTPYKTYpPBHI OCITKOBOW MOJEKYIbI (TIEpPBUYHAS, BTOPUYHAS, TPETHYHAS U
YETBEPTUYHASI CTPYKTypa). XHMHYECKHE CBOMCTBa OenkoB. buomornueckue
¢byHKIHU OENKOB.

depmeHTHl - Onosiorudeckrue kKatanm3aTopbl. CTpoeHue (epMeHTa: aKTUBHBIN
HeHTp, cyoctpatHas crneuupuunocts. Kodepmentsl. Buramunsl. Otnuuwms
(epMEeHTOB OT HEOPraHUUYECKUX KaTalln3aTOPOB

3.3

VYrieBonbl: MOHOCaxapu bl (TJIFOKO3a, prd03a U JI€30KCHPH003a), ArcCaxapuIbl
(caxapoza, JakTO3a) M TonMcaxapuipl (Kpaxmai, IVIMKOIE€H, LEJUII0JI03a).
Bbuonornyeckne GpyHKINM yriaeBomoB.

Jlunuasl:  TpUrIMUEpUAbl,  cTepounbl,  Qochomunuasl.  ['unpopunbHO-
ruapodoOHbIe cBoiicTBa. bronmormyeckwe ¢ynkmum smnunos. CpaBHEHHE
YIII€BOAOB, OEJIKOB U JIMIIHIOB KAK HCTOYHUKOB YHEPTHU

3.4

Hyxnennossie kucnotsl: JJTHK n PHK. Hykneotnael - MOHOMEpPBI HYKIIEHHOBBIX
kucinotr. Crpoenne u ¢ynkuun JAHK. Crpoenne un ¢ynkuuu PHK. ATO:
CTpoeHue U QyHKIUU

3.5

[utosorus - Hayka o kietke. Kiietounas teopusi. MeToabl H3y4eHus KIETOK

3.6

Knetka kak nenoctHas xuBas cucrema. OOuiye npu3HaKu KJIETOK: 3aMKHYTast
HapykHasi MeMmOpana, monekynsl JIHK kak resermueckuil ammapat, cucrema
CHHTe3a OesKa

3.7

Tunsl KIETOK: 3yKapuoThdeckas u npokapruoruieckas. OcoOEHHOCTH CTPOCHUS




npokapuotuyeckol  kietku. Kimerounas crenka Oakrepuil.  Crpoenue
AYKAPUOTUYECKON KIIETKU. OCHOBHBIE OTJIMYHUS PACTUTEIbHOM, dXKUBOTHOU H
IpUOHOM KIIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYpPHl KJIETOK - KJIETOYHAsi CTEHKA, TJIMKOKAJIMKC, X
¢byuxnun. [Inasmaruyeckas memOpana, ee cBoicTBa U pyHkuuu. [{utonnazma u
ee opraHoujbl. OgHOMEMOpaHHBIE OPTaHOUABI KJIETKHU: HHIOIUIa3MaTHYeCKas
cetb (OIIC), ammapar ['ombmku, nu30coMbl. [lomyaBTOHOMHBIE OpPraHOHWIBI
KJIETKH: MUTOXOHJPHUH, TutacTUibl. [Iporcxoxkaenre MUTOXOHAPUM U TIIACTHI.
Buner mnactun. HememOpanHble OopraHoubl KIETKH: PUOOCOMBI, KJIETOUHBIH
LEHTp, PECHUYKH, KI'YTUKH. DYHKIIMN OpraHou10B KIeTKH. BritoueHus

3.9

Anpo - perynsTopHblii HeHTp kieTkd. CTpoeHue siapa: siaepHas 000y0dKa,
KapuoIuIa3mMa, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI

3.10

TpchnopT BCIICCTB B KJIICTKEC

X(PISHCI[GHTGHBHOCTB KJICTKHA

4.1

OOmeH BemecTB, WM METAa00IM3M. ACCUMIIIALUS (TUIACTUYECKH OOMEH) |
JUCCUMMIISALIAS (PHEPTeTHUYEeCKUH OOMEH) - JIB€ CTOPOHBI €IMHOTO IpoIriecca
MmeTabonu3ma. Tumnsl oOMeHa BenlecTB: aBTOTPO(HBINA U reTepoTpodHbIid. Ponb
(bepMeHTOB B OOMEHE BEIIECTB M MPEBPAICHIH YHEPTHU B KIIETKE

4.2

®dortocunres. CBeroBas u TeMHOBas ¢asbl poTocuHTe3a. Peakuuu gorocunresa.
DddextuBHOoCTh (PoTOCHHTE3a. 3HAUECHUE (OTOCHHTE3a JUISl JKU3HH Ha 3eMile.
Bnusinue ycioBui cpenbl Ha (OTOCHHTE3 W CIIOCOOBI TIOBBINICHHS €O
IIPOYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCHHTEe3upyrolue OakTepuu. 3HaYeHUE XEMOCHHTEe3a JUIs
KU3HU Ha 3emIie

4.3

OHepretudeckuii oOMeH B KieTke. PaciiernieHue BelIecTB, BbIAEIEHUE H
aKKyMYJIMPOBaHHE OSHEPrUM B KJIETKE. OTalbl HHEPreTHYecKoro OoOMEHa.
I'mukxonus. bpoxenue u ero Buabl. KuciaopogHoe OKUCIIEHHE, WIN KIETOYHOE
JbixaHue. DPPeKTUBHOCTh YHEPreTUIECKOT0 0OMeHa

4.4

Peakiun mMatpuyHoro cuHre3a. [enermueckas wuHpopmauus u JIHK.
Peanuzanus renermdeckoil mHpopmanuu B KieTke. [ €eHETHYECKUA KOA M €ro
cBoiicTBa. TpaHckpunuus - MaTpuunbiii cuate3 PHK. Tpancnanus - Ouocuntes
oenka. KomupoBanne aMuHOKHUCIIOT. Posib ppubocoM B OnocuHTE3€e Oenmka

4.5

Hexnerounsie (opmbl xu3Hu - BUpychl. Mctopust otkpeitust BupycoB (JI.U.
WBanoBckuii). OCOOEHHOCTH CTPOCHHS U IKU3HEACATEILHOCTH BHUPYCOB.
bakrepnodarn. bone3snun pacreHuil, >KUBOTHBIX M YEJIOBEKAa, BBI3HIBACMBIC
Bupycamu. Bupyc nmmyHnoaedunura yenoseka (BUY) - Bo3dynutens CITNa.
[Ipodunaktuka pacnpocTpaHeHHs] BAPYCHBIX 3a00JI€BaHUIA

Pasmuoxxenue u HUHAUBHUAYAJIBbHOC PAa3BUTHC OPIraHU3MOB

5.1

Knetounsld 0MKI, WM SKU3HEHHBIH LUK KiIeTkd. HuTepdasza u Mutos.
[Ipoueccrl, npoTekaromue B unrepdasze. Permmukamus - peakuuss MaTpUYHOTO
cunreza JIHK. Ctpoenue xpomocoMmM. XpOMOCOMHBIH HabOp - KapHOTHIL
JuninouaHbIE M TalJIOWAHBIA ~ XPOMOCOMHBIE — HA0Opbl.  XpOMaTHIbI.
[{uronornyeckue OCHOBbI PAa3MHOXEHUS W HWHIUBUIYAIbHOTO Pa3BUTHUSA




OpraHU3MOB.
Henenne xnetkun - murto3. Cramum mutoza. [Iporeccel, mpoucxonsdimue Ha
pPa3HBIX CTAAMAX MUTO3a. buonornuecknii CMbICII MUTO3a

5.2

®opmbl pa3sMHOXKEHHS OpPraHM3MOB: Oecrojoe u mosioBoe. Bumel Gecronoro
pa3sMHOXKEHHUsS: JIeJIeHHe HaJBOE, IOYKOBAaHME OJHO- M MHOTOKJIETOUYHBIX,
criopooOpaszoBaHue, BETreTaTUBHOE pa3MHOXEHHE. HckyccTBeHHOE
KJIOHUPOBaHHE OPIaHU3MOB, €r0 3HAUEHUE IS CeNIEKLIUU

5.3

[TonoBoe pa3MHOKEHHUE, €T0 OTJIMYUS OT OECIONOTO.

Metio3. Cramuu wMmeito3a. [Iporeccel, MPOUCXOASIIME HA CTaaUiIX Meno3a.
[ToBenenne xpomocom B Meiio3e. Kpoccunrosep. buomornyeckuit cMbicn u
3HaUCHNE Mero3a

5.4

["ameTorenes - mporecc 00pa3oBaHUs MOJIOBBIX KIETOK y KUBOTHBIX. [10J0BBIE
JKeJlle3bl: CEMEHHUKHU U sSsuuHuKU. OOpa3oBaHue U Pa3BUTHE MOJOBBIX KIIETOK -
raMmer (criepMaTo3oM], SUIEKIeTKa) - crepMaroreHe3 u oorere3. OcoOEHHOCTH
CTPOEHUS SIMLEKIETOK U criepMarto3onoB. OmnonorBopenue. [lapreHorenes

5.5

WnnuBuayanbHoe — pa3BuTHe  (OHTOTeHe3). OMOpHOHAIBbHOE  Pa3BUTHE
(ambOpurorenes). DTamnbl YMOPHOHATBLHOTO PAa3BUTHS Y TIO3BOHOYHBIX KUBOTHBIX:
npobieHue, racTpynsauus, opraHorenes. [loctamOpuonansHoe pazButue. Tumbl
MMOCTAIMOPHUOHAIBFHOTO Pa3BUTHS: TPsIMOE, HEempsiMoe (JIMYuHOYHOE). BrusHue
Cpezbl Ha Pa3BUTHE OPTraHU3MOB; (DAKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKICHHBIE
YpOJACTBA.

Poct u pasBurue pacreHuil. OHTOreHe3 IBETKOBOIO PpACTEHHS: CTPOECHHE
CEMEHH, CTaIUU Pa3BUTHUS

HaCJ'Ie,Z[CTBeHHOCTB U UIBMCHYHUBOCTb OPIr'aHNu3MOB

6.1

[IpenmMer u 3agauu reHeTuky. Mctopus pa3BUTHs TeHETUKH. Bkiaa poccuiickux
U 3apyOCKHBIX yUYEHBIX B pa3BUTHE TCHETUKH. METOIsl TEHETUKH
(TMOpUIONOTUYECKHH,  IIMTOTEHETUYECKHH,  MOJEKYJISIPHO-TeHETUYECKUN).
OcHOBHBIE TeHETUYECKUE TOHATHUS. [ eHeTuueckasl CUMBOJIMKA, UCIIONIb3yeMas B
CXeMax CKpelUBaHUuN

6.2

3aKOHOMEPHOCTU HACJEAOBaHUS NPHU3HAKOB, YCTaHOBJIEHHbIE I. MeHnpaenem.
MonorubpuaHoe CKpelrMBaHue. 3aKOH €AMHOO0Opa3usi THOPHUIIOB IEPBOTO
nokosneHus. IlpaBuno ngomMuHUpOBaHMS. 3aKOH pacUICIUIEHHMs] MPU3HAKOB.
I'mnoresa unctorsl ramer. [loTHOE M HEMOJIHOE TOMUHHUPOBAHUE.

JurubpunHoe ckpeniyBaHue. 3aKOH HE3aBHCHMOTO HACIIEJJOBaHHS MPU3HAKOB.
[{uTtoreHeTnueckue OCHOBBI JAUTUOPHIHOTO CKPEIIMBAHUA. AHAIM3UPYIOIIEE
ckpenuBaHue.  Vcmonp30BaHME — AHATU3HUPYIOLIETO  CKpEIIMBaHUS 1S
OTpe/ieNICHUs] TEHOTHUIIa 0COOU

6.3

CuermieHHoe HacnenoBaHue npusHakoB. PaGora T. Moprana mo crueruieHHOMY
HAcjael0BaHUI TIeHOB. Hapyiienue cuelieHMs TI'€HOB B PE3yJbTare
KpOCCUHIOBEepa. XpOMOCOMHAasi TEOpUs HACJIEICTBEHHOCTU. | eHeThuueckue
KapThl.

'eneruka mona. XpoMOCOMHOE ONpEAEsICHUE I0Ja. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBEI. T'omorameTrHrle U T CTCPOraMCTHBLIC OPraHU3MBbI. HaCJIGIIOBaHI/Ie
MIPU3HAKOB, CLIETUICHHBIX C MTOJIOM

6.4

M3MeHYNBOCTb. BI/I,Z[BI HN3MCHYHMBOCTHU: HCHACJICACTBCHHAs M HACJICIACTBCHHAas.




Pone cpenpl B HEHACIEACTBEHHOM  W3MEHYMBOCTH.  XapaKTEPHCTHKA
MOAUGUKAIIMOHHOW HW3MEHYMBOCTH. BapwanWoHHBIA P W BapUallMOHHAS
kpuBasi. Hopma peaknuu mnpusnaka. KonudyecTBeHHblE W KaueCTBEHHbBIE
MPU3HAKU ¥ UX HOpMa peakiuu. CBorcTBa MOIU(DUKAITMOHHOW H3MEHYUBOCTH

6.5

HacnenctBeHHas, wiaM TeHOTMIIMYECKas, W3MEHUMBOCTb. KomOuHaTuBHas
M3MEHYMBOCTh. Melo3 M T1oJIoBOM mpolecc - OCHOBA KOMOMHAaTHBHOMN
U3MEHYMBOCTU. MyTallMoHHas W3MEeHYMBOCTh. Kiaccupukanus MyTauuid:
T€HHbIE XPOMOCOMHBIE, FTeHOMHBIE. HacToTa U NpU4UHbI MyTauuid. MyTareHHbIe
(dakTopbl. 3aKOH TOMOJIOTMYECKHUX DSJIOB B HACJIEICTBEHHOM H3MEHUMBOCTU
H.H. BaBunosa

6.6

I'enetnka uenoBeka. KapuoTtun uyenoBeka. OCHOBHBIE METONBI TE€HETUKH
YenoBeKa: reHeaOTHYeCKuil, OJIM3HEIOBBIH, [IUTOTEHETHYCCKUIA,
OMOXMMHUYECKUH, MOJeKyIspHO-TeHeTHYecKnil. CoBpeMEHHOE OTpe/eieHne
TeHOTHIA: MMOJIHOTEHOMHOE CEKBEHHPOBAaHUE, TEHOTUIIMPOBAHKE, B TOM YHCIIE C
nomornpto I1IIP-ananu3a. HacnmencrBenHble 3a00jieBaHUS YEIIOBEKA: T'CHHBIC
Oosie3HH, O0JIE3HN C HACIEICTBEHHON NPeApacroiokeHHOCThI0, XPOMOCOMHbBIE
Oomne3nn. ComMaTHYeCKHEe W TEHEPATHBHBIE MyTalMH. [IPpUHIMITEI 370POBOTO
oOpa3a JKW3HHM, JUArHOCTUKH, MPO(PHUIAKTUKH U JIEUYEHUS TEHETUYECKUX
Oone3Hel. MeIMKO-TeHeTHYeCKOe KOHCYJIbTHPOBAaHNE. 3HAUYCHHE MEIUITTHCKON
TeHETUKH B MPEJIOTBPAILICHUH U JICUYCHUN TeHETUYECKUX 3a00JIeBaHUI YeTOBEKa

Cenexiust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHUH

7.1

Cenekiysi Kak HayKa M MpPOIECC. 3apOXKJIEHUE CEJIEKIMU U JOMECTHKALUS.
Yuyenne H.M. BaBumoBa o0 1eHTpax TMNPOUCXOXKIAEHUS W MHOT00Opa3us
KyJIbTYPHBIX pacTeHui. LIeHTpbl MpONCX0KAEHUS TOMAIIHUX KUBOTHBIX. CopT,
opo/ia, ITaMMm

1.2

CoBpeMeHHbIE METOABI celleKUUU. MaccoBbli U MHIMBHUYyaJIbHBIA OTOOPHI B
CEJIEKIIMM pacTeHMM M KUBOTHBIX. OlLleHKa 3KcTephepa. binm3koponcTBeHHOE
CKpeuMBaHue - MHOpuAMHI. Yucras nuHuA. CKpeLIMBaHWE YHUCTBIX JIMHMH.
I'ereposuc, wnu rudpuaHas cuia. HeponcTBeHHOE CKpeluBaHue - ayTOPUINHT.
OtnanenHass rubpuguzanuss U ee ycnexu. MckyccTBeHHbIE MyTareHes u
[IOJIyYE€HUE MOJIMIUIONJOB. JIOCTHIKEHUSI CEJNEKUUH DPACTEHUM, XUBOTHBIX H
MHUKPOOPTaHU3MOB

7.3

buotexHosoruss kKak oTpacip MNPOU3BOACTBA. ['€HHAas WHXKEHEpUs. ITarbl
co3nanuss pexomOunantHo JIHK u Tpancrennsix opranusmoBn. Kierounas
uwxeHepus. Kierounsle  KynbTypbl. MUKpPOKIOHAIBHOE  Pa3MHOKEHHE
pacrenuii. KinoHMpoOBaHHWE BBICOKONPOAYKTHUBHBIX CEIbCKOXO3SHMCTBEHHBIX
OpPraHU3MOB. DKOJIOTUYECKHE M dThdYeckue mpodiembl. MO - reHeTmuecku
MOAUGUIIPOBAHHBIE OPTAHU3MBI

YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O NIPOLIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JI1 YYEHUKA

[Ipenmernas nuHus yaeOHUKOB «JIuHus xu3Hm». 10—11 kmaccer: yueb. mocobue st
0011e00pa3oBaTeNbHBIX. OpraHu3aIii: yriayoneHHubii ypoens / B. B. Tlaceunux, I'. T'. [lIBeros, T.
M. Epumoa. — M. : [Ipocsemenue, 2017




VYueonuk: buomorus. 10-11 ki1.: yaeOHHUK 1151 0011I€00pa30BaTEIBHBIX YUPEKACHHM /
A.A .Kawmenckuii, B.B.Ilaceunuk, A.M.Py61oB: - M., [Ipocsemnienue. 2020 .
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HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
PoII

WHTEPHET YPOK

https://vcabbio.jimdofree.com/ Buptyanbusblii kabunet 6uonoruu / JlabopatopHbie paboThI
Caiit buonorus Ounnaitn

[Topran: Buneoypoku.HeT

Ownnaita-mkona Poxchopna

WuTtepner caiit «MHDOYpOK»

YYEBHOE OBOPYJIOBAHUE
CrnpaBouHble TaOIUIbI, repOapuii, MOJEIH, MAKETHI

OBOPYJIOBAHME J1J151 TIPOBEJIEHUSI IABOPATOPHBIX, IPAKTHUUECKHUX PABOT,
JEMOHCTPAIIU

HOYTOYK, MyJIbTUMEHA;

MHUKPOCKOII, MUKPOIIpenapaTsl, 000pyA0BaHHUE /Il HPUTOTOBICHHUS MUKPOIIPEIapaTOB.
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