MHUHUCTEPCTBO NPOCBENIEHUSI POCCUICKOU ®EJIEPAIIANA
MunucTepceTBo 00pa3oBanust u Hayku PecryOnnku Kanmbixus
Ynpasienue o6pazoBanus AIMUHUCTPANHH ropoaa JIUCTbI
MBOY «3/HCTHHCKHNE TeXHHYECKUH JIHLeH»

COI'JTACOBAHO ... YTBEPXJIEHO

3ameeTprens auperrcpe o YB Jupextop MBOY «3TJI»
 /~  CH. Ounposa ~ 0/~ C.B. Tausepa

ITporokoa Ne 1 .-"

oT «30» 08 2023 r.

PABOYAS ITPOT'PAMMA
10 y4yeOHOMY IIpeIMETy
«buonorus»
mis 10»by, 10»By», 10»I» kimacca

cpenHero obmero obpa3oBaHus
Ha 2023/2024 yuebHbIl roj

Cocrasurens:/laBaeBa lMnapa Bacunnepna

YUHTEIIb Oromoruu

Omucra 2023



IHOACHUTEJIBHAS 3AIINCKA

[Iporpamma no yuebHOMy mipeamety "buonorus" (nanee - OMONIOTHs) HAa YPOBHE CPETHETO O0IIEeTo
oOpazoBanmus pa3padorana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-D3 «O6 ob6pa3oBanuu B
Poccutickoit ®eneparuny, PI'OC COO, Konnenuuu npenogaBanus yueoHoro npeamera «buosorus» u
OCHOBHBIX TIOJIOKEHHUH (efiepabHON pabodeit mporpaMMbl BOCIIUTAHUs. Y UeOHBIH npeameT «buomorusy
yray6néanoro ypoBHs u3ydeHus (10—11 kimaccel) SBASETCS OAHUM U3 KOMIIOHEHTOB MTPEIMETHOM 00JIacTH
«EcrecTBeHHO-HayuHBIe TpeaMeThi». CornacHo nonoxeHusMm @I'OC COO npodunbHbie yaeOHbIC
MIPEIMEThI, U3ydaeMble Ha yriIyOJIEHHOM YpOBHE, SBISIIOTCA ClIOcoO0M AuddepeHranuy ooydeHus Ha
YpOBHE cpeHero o0miero 00pa3oBaHus U MPU3BaHbI 00ECIIEUYNTh MPEEMCTBEHHOCTh MEXK/1y OCHOBHBIM
o0IIMM, CpeTHUM OOIINM, CPETHUM TPO(HECCUOHATBFHBIM U BBICIIUM 00pa3oBaHueM. B To ke Bpems
KKIBIA U3 9TUX y4EOHBIX MPEAMETOB JOKEH ObITh OPUEHTHPOBAH HA IPUOPUTETHOE PEIICHUE
00pa30BaTeNbHbIX, BOCIUTATEIBHBIX U Pa3BUBAIOLINX 33]1a4, CBA3AHHBIX ¢ MpodopueHTanueit
00y4aroluXcsi U CTUMYJIUPOBAHUEM MHTEepeca K KOHKPETHOM 00JIacTH HAyYHOT'O 3HAHMSI, CBI3aHHOIO C
OMOJIOTHEH, METUITMHOM, SKOJIOTHEH, IICUXOJIOTHEH, CIIOPTOM HJIM BOEHHBIM JiesioM. [Iporpamma mo
yuebHOoMy npeamety "buomnorus" naét npencraBieHue O LEIH U 33/1a4aX U3y4eHUs y4eOHOTro MmpeaMeTa
«buonorusy» Ha yruyOnE€HHOM ypOBHE, ONpEeNsieT 00s13aTebHOe (MHBAPUAHTHOE) ITPEIMETHOE
coJiep’KaHue, ero CTpPYKTYpUpPOBAaHME 110 pa3JielaM U TeMaM, paclpeesIeHue o KilaccaM, peKOMEHAYET
[IOCJIE0BATEIBHOCTh U3YUEHUsl yUeOHOr0 MaTepuala ¢ y4€TOM MEKIIPEIMETHBIX U BHYTPUIPEIMETHBIX
CBSI3€H, JIOTHMKHK y4eOHOTO IpoIecca, BO3pacTHBIX 0coOeHHOCTel oOydaromuxcs. B mporpamme mno
OMOJIOTHH pealn30BaH MPUHIIMII IPEEMCTBEHHOCTH ¢ U3YYEHHEM OMOJIOTUU Ha YPOBHE OCHOBHOTO OOILIEro
oOpa3oBaHusl, Oaroaps 4eMy MPOCMaTPUBACTCS HAPABICHHOCTh Ha MOCIEAYIONIee pa3BUTHE
OMOJIOrMYeCKHUX 3HAaHUH, OPUEHTUPOBAHHBIX HA (OPMUPOBAHUE ECTECTBEHHO-HAYYHOI'O MUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, IPEJICTABICHHA O 3I0POBOM 00pa3e KU3HU, Ha BOCIIUTAHHE OEPEKHOTO
OTHOIIEHHUS K OKpYXarolle npupoaHoi cpene. B nporpamme 1o Onosioruu Takxke nokasaHbl BO3MOKHOCTH
yuebHoro npenmeta «buonorus» B peanuzanuu tpedoBanniit ®I'OC COO k mIaHupyeMbIM JTHYHOCTHBIM,
METaNpeIMETHBIM U MPEAMETHBIM pe3yibTaTaM oOydeHus U B GOPMUPOBAHUU OCHOBHBIX BUJIOB Y4eOHO-
MO3HABATENIBHON IEATEIbHOCTH 00yYaIOIINXCs [0 OCBOCHUIO COACPKAHMSI OMOIOTUYECKOT0 00pa30BaHus
Ha YpOBHE CpeJIHero oouiero oopazopanus. YueOHbIN npeamer «bronorus» Ha ypoBHE CpeTHEro 001Iero
o0pa3zoBaHMs 3aBeplaeT OMOJIOrHUecKoe 00pa3oBaHue B IIKOJIE U OPUEHTUPOBAH Ha pacIIupeHue U
yriryOJaeHue 3HaHU 00yJaromuxcst 0 )KUBOM NPUPOE, OCHOBAX MOJIEKYJIAPHON U KJIETOYHON OMOJIOTHH,
SMOPHUONIOTUH U OMOJNIOTHH Pa3BUTHS, TEHETUKHU, CENEKIINU, OMOTEXHOJIOTHH, IBOJIIOLIMOHHOTO YUEHUS U
skosioruu. M3ydyenue yuebHoro npenmera «bruonorus» Ha yriiy0jJeHHOM YpOBHE OPUEHTHPOBAHO Ha
MIOJITOTOBKY O0YyYaroUIMXcs K MOCJIEAYIOIEMY MOIYYeHHIO OMOJIOTMYECKOT0 00pa30BaHus B By3ax U
OpraHM3alMsIX cpeHero npodeccuoHaabHOro 0opazoBanus. OCHOBY €ro COoAepKaHMsI COCTABIIIET CUCTEMA
OMOJIOrMYECKUX 3HAHUH, MTOTYYEHHBIX MTPH U3YYEHUH 00yJaroIMMHCS COOTBETCTBYIOIINX
CHUCTEeMaTUYECKUX Pa3/IeioB OMOJIOTHH Ha YPOBHE OCHOBHOTO 00111er0 oOpazoBanus, B 10—11 kmaccax atu
3HAHUA MOJIy4aroT pa3BuTue. Tak, pacuiipeHsl U yriyoaeHbl OMOJOTHYECKHe 3HAHUSI O PACTEHUSX,
KUBOTHBIX, TpruOax, 6aKTepusix, OpraHu3Me 4eJI0BeKa, OOIINX 3aKOHOMEPHOCTSIX JKU3HU, JOTOJHUTEIBHO
BKJIFOUEHBI OMOJIOTUYECKUE CBEJIEHUS IPUKIIATHOTO U TIOMCKOBOTO XapaKTepa, KOTOPbIE MOKHO
MCIOJIb30BaTh KaK OPUEHTHUPBI AJIs OCIEAYIOUIero Beidopa npodeccun. Bo3amMoxkHa Takke HHTErpamus
OMOJIOrMYECKHUX 3HAaHUHM C COOTBETCTBYIOIIMMH 3HAHUSIMH, MTOJIyY€HHBIMU 00Y4aIOIUMUCS TPU U3YUEHUH
(bU3KUKN, XUMUH, reorpaguu U MaTEMaTHKH.

CrtpykTypa nporpamMsbl o yaeOHOMYy nipenamMety "buonorus” oTpakaeT CHCTEMHOYPOBHEBBIN H
ABOJTIOIMOHHBIN MOIXO/IBI K M3Y4eHHIO Onosiorru. CorjacHO UM, U3y4aloTCsl CBOMCTBA M 3aKOHOMEPHOCTH,
XapaKTEPHBIC JUTSI )KUBBIX CUCTEM PA3HOTO YPOBHS OpPTraHU3AINH, IBOJIIOIIMH OPTaHUYECKOTO MUPa Ha
3emite, cCOXpaHeHHsI OMOJOTHYECKOTO pa3Hoo0pasus tianeTsl. Tak, B 10 Kiacce n3y4aroTcst OCHOBBI
MOJIEKYJISIPHOM M KJIETOUHOM OMOIOTHH, SMOPHOJIOTHH 1 OMOJIOTUU Pa3BUTHSI, TEHETUKH U CEJCKIIUH,



OMOTEXHOJIOTHH ¥ CHHTETHYECKOW OMOJIOTHH, aKTyalIM3UPYIOTCS 3HAHUS 00Yy4aIoInXCs 10 OOTaHUKE,
300JI0THUH, aHATOMUH, Qu3nosoruu yenaoseka. B 11 kiacce n3yudarorcs 3BOIOIHMOHHOE YU€HUE, OCHOBBI
9KOJIOTHH U yueHue o onochepe. YueOHbIi penmer «broorusy npu3Bad 00eCeYUTh OCBOCHHE
00yJaronuMuUcs OMOJOTHYECKUX TEOPUId U 3aKOHOB, UJCH, MPUHIIUIIOB U TPABUJI, JIS)KAIUX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAYYHOM KAPTHHBI MUPA, 3HAHHUI O CTPOCHUH, MHOTOOOPa3uu U OCOOCHHOCTSIX
KJICTKH, OPraHU3Ma, MOMYJIALNHN, OMOLEHO03a, IKOCUCTEMBI, O BBIIAIOIIMXCS] HAYYHBIX JOCTH)KEHUSX,
COBPEMEHHBIX MCCIIEJOBAHUSAX B OMOJIOTUH, IPUKJIAIHBIX aCIIEKTaX OMOJOTHYECKUX 3HaHUH. [l pa3Butus
U TIOJIZIepKaHUs MHTEepeca 00yJaroIuXcsi K OMOJIOTUHN HApSAIy CO 3HAYUTEIBHBIM 00bEMOM TEOPETHUUECKOTO
MaTepuaia B COACpHKaHUK MPOrpaMMbl IO OMOJIOTUH MPEAYCMOTPEHO 3HAKOMCTBO C UCTOpUEH CTAaHOBICHUS
Y Pa3BUTHS TOM WK UHOU 00JaCTH OMOJIOTHH, BKJIAI0M OTEUECTBEHHBIX U 3apyOekKHBIX YUEHBIX B pEIICHUE
BaXHEHIINX OMOJIOrMYECKUX U SKOJIOrHueckux npoodiem. Lens uzyuenus yuebnoro npeamera «buonorus»
Ha yrayOJI€HHOM YpOBHE — OBJIA/ICHUE 00YYaIOUIMMHCS 3HAHUSMH O CTPYKTYPHO-(YHKIIMOHATIBHON
OpTaHU3aIMH KUBBIX CUCTEM PAa3HOTO paHra v MpHOOPETeHNE YMEHHUI UCTIONb30BaTh 3TH 3HAHUS B
(dhopMUPOBaHUH WHTEPECA K OMPEACIEHHON 00JIACTH MPOPECCHOHATBHOMN JIEATeILHOCTH, CBI3aHHOM C
Ouosiorueit, M K BEIOOpY y4eOHOTO 3aBeICHHS IS IPOIOIDKEHHUS OMOIOTHYECKOTO 00pa30BaHMUA.
JlocTrxkeHue uenu u3ydeHus yueoOnoro npeamera «buonorus» Ha yray0iaEéHHOM ypoBHE 0OecTieuuBaeTCs
pelIeHreM CIIeIYIOIIUX 3a7a4: OCBOSHHE 00yUYaIOUTUMUCS CUCTEMbI OMOJIOTUYECKUX 3HAHMI: 00 OCHOBHBIX
OMOJIOTMYECKHUX TEOPHSX, KOHIEHIHIX, TUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U MpaBUiiax,
COCTaBJISIONINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MUPA; O CTPOCHUH, MHOTOO0OPa3HH U
O0COOCHHOCTSIX OMOJIOTHYECKUX CUCTEM (KIIETKA, OPTaHU3M, TIOMYJISIIHS, BU]I, OnoreoreHos, ouochepa); o
BBIJIAIOIINXCS OTKPBITHAX M COBPEMEHHBIX HCCIIEIOBAHUAX B OMOJIOTHH; 0O3HAKOMIIEHHUE 00YJaIOIIIXCS C
METOAAaMU TIO3HAHUS )KUBOU MTPUPOIBI: UCCIIEIOBATEIBCKIMH METOAAMHU OMOIOTHIECKUX HAYK
(MOJIEKYIISIDHOHM M KJIETOYHOM OMOJIOTHH, SMOPHUOJIOTHH U OMOJIOTUHU PAa3BUTHS, TCHETUKHU M CEJICKIINH,
OMOTEXHOJIOTHU ¥ CHHTETUYECKON OMOJIOTHH, TTAJICOHTOJIOTHH, YKOJIOTHH ); METOJIAMH CaMOCTOSTEIIBHOTO
MPOBEICHUS] OMOJIOTHUECKUX HCCIE0BaHUN B 1a00opaTOpuu U B pupoze (HaboieHue, u3MepeHue,
SKCIIEPUMEHT, MOJICTTUPOBAHKE); OBJIAICHUE O0YUYAIOUTUMUCT YMEHUSMHU: CAMOCTOSITENIbHO HAXOIUTH,
aHAJIM3UPOBATh U UCIIOJIb30BATh OMOJOTHYECKYIO0 HH(OPMALINIO; TOTH30BATHCSI OMOIOTUYECKOM
TEPMHUHOJIOTHEN U CHMBOJIMKOM; YCTaHABIUBATh CBSI3b MEXKAY Pa3BUTHEM OHMOJIOTHUU U COIUATBHO-
HKOHOMHYECKUMH U YKOJIOTHUECKUMH MTPOOJIEMaMH 4eJI0BEYECTBA; OLIEHUBATh MTOCIIEICTBHUS CBOCH
JESTeTHbHOCTH IO OTHOIICHHIO K OKPY’KAIOIIeH MPUPOTHOM cpenie, COOCTBEHHOMY 3/I0POBBIO U 37I0POBBIO
OKPY>KaIOIIKX JIt0/1el; 000CHOBBIBATh U COOJIIOJaTh MEPhI MPOPUIAKTUKY HH(EKIIMOHHBIX 3a00J1€BaHUM,
MpaBUJjIa MOBEJICHHSI B IPUPOJIE U 0OeCTIeYeHUsT OE30MTaCHOCTH COOCTBEHHOM KHU3HEIEATSILHOCTH B
Ype3BBIYANHBIX CUTYAIHSIX IPUPOJIHOTO M TEXHOTEHHOTO XapaKTepa; XapaKTepru30BaTh COBPEMEHHBIE
Hay4YHBIE OTKPBITUS B 00J1aCTH OMOJIOTHH; Pa3BUTHE Y 00YJAIOIIUXCS MHTEIUIEKTYalIbHBIX H TBOPUECKUX
CIIOCOOHOCTEH B Mpoliecce 3HaKOMCTBA C BBIIAIOIIMMICS OTKPBITUSMU U COBPEMEHHBIMU MCCIIEIOBAHUSIMH
B OMOJIOTHH, peIIaeMbIMU €10 TPOOIeMaMy, METOI0JIOTHEH OMOJIOrMYECKOro UCCIeI0BaH s, TPOBEICHUS
HKCIIEPUMEHTAIBHBIX MCCIIEIOBAHNHN, pEIIeHUs] OMOJIOTHUECKUX 3a]1ad, MOICITHPOBAHNS OMOIOTUIECKUX
00BEKTOB | MPOIECCOB; BOCITUTAHNE Y O0YJAIOIINXCS IEHHOCTHOTO OTHOIICHUS K JKUBOW MPUPOJIE B IIEIOM
U K OTACTBHBIM €€ 00BbEeKTaM U SIBICHHIM; (DOPMUPOBAHHE IKOJIOTUIECKOM, TeHETHUECKOW TPaMOTHOCTH,
o0IIelt KyJIbTYpPHI OBEICHUS B IIPUPOJIE; HHTETPAIIMH €CTECTBEHHO-HAYYHBIX 3HAHHUI; IPHOOpEeTeHHEe
00y4aroImuMHICs KOMIETEHTHOCTH B PallMOHAIBLHOM MPUPOIOTIOIB30BaHIH (COOII0ICHUE TIPAaBUIT
MOBEJICHUS B IPUPOJIE, OXPAaHBI BUIOB, 3KOCHCTEM, OHOC(hEpHl), COXpaHEHUH COOCTBEHHOTO 3/I0POBbs U
3JI0POBbsI OKPYKAIOLIHX JIt0JIeH (CoOuoIeH s Mep MPpO(pUIaKTUKY 3a00JeBaHni, obecrieueHne
0€30MMaCHOCTH KU3HECATSIILHOCTH B UPE3BBIUAHBIX CUTYAIIUSIX IPUPOJTHOTO M TEXHOTEHHOTO XapaKkTepa)
Ha OCHOBE HMCTIOJIb30BaHUS OMOJIOTHUECKUX 3HAHUN U YMEHHI B TIOBCEAHEBHOM XKM3HU; CO3/ITaHNE YCIOBUM
TS OCO3HAHHOTO BBIOOPA 00YJArOIIUMUCS WHANBHTyaTbHON 00pa30BaTeIbHON TPACKTOPHH,
CIIOCOOCTBYIOMIECH TOCIETYIONEMY TPO(eCcCHOHATHPHOMY CaMOOIPEIEIIEHUIO, B COOTBETCTBUH C
MHIUBUAYAJIbHBIMU UHTEPECAMH U TOTPEOHOCTAMU pernoHa. Ob1iee 4ucao 4acoB, OTBEIEHHBIX Ha



M3ydeHre OMOJIOTUH Ha YTIyOJIEHHOM ypOBHE CpeaHero o0Iero oopasoBanus, cocrabiser 204 gaca: B 10
kiacce — 102 ygaca (3 yaca B Henenio), B 11 kmacce — 102 yaca (3 gaca B Hepento). OTO0p opraHu3aiimOHHBIX
($hopM, METOZIOB M CPEJICTB 00yUEHHUST OMOJIOTHH OCYIIECTBIISIETCS C YUYETOM CHEIU(UKHU €T0 CONePKaHUSI U
HaIpaBJICHHOCTU Ha MPOJI0JDKEHUE OUOJIOTHYECKOT0 00pa30BaHUs B OPraHU3AIMIX CPEIHETO
poheCCHOHATILHOTO U BhICIIETO 00pa3oBanus. O0s3aTeNbHBIM YCIOBUEM NPU 00Yy4EHUU OUOIOTHH Ha
yrIyONE€HHOM YPOBHE SIBJISIETCS IPOBEICHUE JIAOOPATOPHBIX U MPAKTUYECKUX paboT. Taxke ydactue
O6yanOIHHXC$I B BBIIIOJITHCHUH MMPOCKTHBIX U y‘-IGGHO-I/ICCJICIIOBaTCJIBCKI/IX pa60T, TEMAaTUKa KOTOPBIX
OTIPEIEIIICTCS YIUTEIIEM Ha OCHOBE HMEIONIMXCSI MATEPUATbHO-TEXHUYECKUX PECYPCOB M MECTHBIX
MPUPOJIHBIX YCIOBUH.

COZAEPXXAHUE OBYUEHUA 10 KJIACC Coneprkanue nporpammsl, BbIJIEJIEHHOE KYPCUBOM, HE BXOJIUT B
MIPOBEPKY rOCyIapCTBEHHON nTOroBoi arrectaruu (I'MA).

Tema 1. buonorus kak Hayka CoBpeMeHHasi OMOJIOT s — KOMILJIEKCHas Hayka. KpaTkas ucropust pa3BUTHS
6uonorun. buonorndeckue Hayku U u3ydaemble UMH poOiaembl. DyHaaMeHTaIbHbIC, TPUKIIATHbIC U
MOMCKOBBIEC HAyYHBIE UCCIIEIOBAHUS B OMOJIOTHUHU. 3HAUeHHE OHOJIOTUH B (JOPMUPOBAHUU COBPEMEHHOU
€CTECTBEHHO-HaYYHOU KapTHHBI Mupa. [Ipodeccun, cBsizanHbie ¢ Ouonorueid. 3HauyeHne OMOIOTHUHU B
MIPAKTUYECKOU EATEIbHOCTH YEJIOBEKA: MEIULIUHE, CEIbCKOM X0351CTBE, IPOMBILIIEHHOCTH, OXpaHe
npupossl. Jlemonctpamuu [loptpersl: Apucrorens, Teodpact, K. JIunnei, XK. b. Jlamapk, Y. JlapBus, V.
l'apgei, I'. Mengens, B. U. Bepnanckuii, U. I1. [TaBnos, . . Meunukos, H. 1. Basunos, H. B.
TumodeePecosckmii, [Ix. Yorcon, ®@. Kpuk, /1. K. bensie. Tabmuibl u cxembl: «CBsI3b OHOJIOTHH C
IpYTUMHA HayKamuy, «CucTemMa OMOJIOTHIECKIX HAYK.

Tema 2. J)KuBble cuctemsl 1 ux uzydeHue JKuBbie CHCTEMBI Kak IpeaMeT u3ydeHus ononoruu. CBoiicTBa
JKUBBIX CUCTEM: €IMHCTBO XUMHUYECKOI'0 COCTaBa, JUCKPETHOCTD U LIEJIOCTHOCTb, CJIOKHOCTh U
YHOPSAIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTb, CAMOOPTaHHU3aLMsl, CAMOBOCIIPOU3BEACHUE, PA3APAKUMOCTD,
U3MEHYMBOCTB, POCT U pa3BUTHE. Y POBHHM OPTaHU3ALMU KUBBIX CUCTEM: MOJIEKYJISIPHBIN, KIIETOYHBIH,
TKaHEeBbIH, OPraHU3MEHHBIH, TOMYJISAMOHHO-BUAOBOM, 5KOCUCTEMHBIN (OMOreoeHOTHYECKHUIA),
o6uocdepnsiit. [Iporeccsl, mpoucxoasuiye B )KUBbIX cucreMax. OCHOBHBIE PU3HAKU >KUBOT0. JKU3HB Kak
¢dopma cymecTBoBaHMs MaTepuu. Hayku, n3ydaromiye >KMBble CUCTEMbI HA Pa3HBIX YPOBHSIX OpraHU3aIUH.
N3yuenue xuBBIX cucTeM. MeTo bl Ononornyeckoi Hayku. Habmoienue, u3smepeHue, 3KCIepruMeHT,
cucreMaTusanus, MmetaaHans. IIonsaTre o 3aBuCMMOM ¥ HE3aBUCUMOM IepeMeHHOoM. [InanupoBanue
skcriepuMenTa. [locranoBka u nposepka runores. Hynesas runoresa. [Tonstue BbIOOpKHU U €€
JIOCTOBEPHOCTb. PazObpoc B Ononornyeckux naHHbIX. OEHKa JOCTOBEPHOCTH MOJIYYEHHBIX PE3yJIbTaTOB.
[IpyunHEl HCKaXKEHUS PE3YIbTATOB YKCIIEpUMEHTa. [IoHsATHE cTaTUCTHYECKOTO TecTa. JleMoHcTpauu
Tabnuie! u cxembl: «OCHOBHBIE TPU3HAKU KHU3HWY», «bronornueckue cuctemon», «CBoiicTBa )KUBOM
MaTEpUN», «Y pOBHU OPraHU3ALMH KUBOM NPUPOAb», «CTPOEHUE JKUBOTHON KIETKN», « KaHU )KUBOTHBIX»,
«CucTemMbl OpraHoB YeJIOBEUECKOro opranuszMay, «buoreonenosy, «buocdepay, «MeToabl U3ydeHUs )KUBOI
npupoas». O0opyoBaHue: 1abopaTopHoe 000pyI0BaHUE JUISI TPOBEACHUS HAOII0ACHUH, H3MEpEHNUH,
sKcriepuMeHToB. IpakTuueckas padora «/cnoiab30BaHUE pa3IUYHBIX METO/I0B IIPU U3YUYEHUHU KUBBIX
CUCTEM.

Tema 3. buonorus kinetku Kietka — cTpyKTypHO-(pyHKIIMOHAJIbHAS €IUHHIIA )KUBOTO. VICTOpHS OTKpBITUS
kietku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopust (T. llIBann, M. llnelinen, P. Bupxos).
OcCHOBHBIE MOJOXKEHUS COBPEMEHHON KJIETOYHOU TEOpUU. MeTo1bl MOJIEKYISIPHON U KIETOYHON OUOJIOTHUHU:
MUKPOCKOIIHS, Xpomatorpadus, 31eKTpopopes, METOA MEUEHBIX aTOMOB, U depeHIanIbHoe
ueHTpudyrupoBanue, KyJIbTUBUPOBAHUE KJIETOK. M3yueHne (MKCUPOBaHHBIX KJIETOK. DJIEKTPOHHAS
mukpockonus. KondokanbHas mukpockomnus. BuransHoe (IprXU3HEHHOE) U3yUeHHE KIETOK.
Hemonctpanuu [Toprpertsr: P. I'yk, A. JleBenryk, T. [1IBann, M. llneitnen, P. Bupxos, K. M. bap. Ta6muist
U cxeMbl: «CBETOBON MUKPOCKOI», «JIEKTPOHHBIA MUKPOCKOID», «/ICcTOpHUS pa3BUTHS METOAOB



MUKpocKormuny». O00pynoBaHHE: CBETOBOW MUKPOCKOI, MUKPOIPENapaThl PACTHUTEIbHBIX, JKUBOTHBIX H
OakTepHaIbHBIX KIETOK. [IpakTiueckas padoTa «/3ydeHne METO0B KIETOUYHOW OHOIOTHI
(xpomatorpadus, anexrpodopes, mubdepennmnansaoe nenTpudyruposanue, [TLP)».

Tema 4. Xumuueckasi opraHu3anus KJIeTKku XUMUYECKUI COCTaB KIETKU. Makpo-, MUKpO- U
YIBTPAMHUKPO3JIEMEHThI. Bosia u €€ posb Kak pacTBOpUTENs, peareHTa, y4acTue B CTPYKTYPUPOBAHUHU
KJIICTKH, TETUIOPETyISi. MUHepalbHbIe BEIECTBA KIETKH, UX OHOJIOrHYeCcKas poiib. Posib KaTHOHOB 1
aHUOHOB B KJeTKe. OpraHuueckre BellecTBa KieTku. buonornueckue nomumepsl. benku.
AMUHOKHCIIOTHBIN cocTaB 0enkoB. CTpyKTyphI OekoBoi MoJiekyibl. [lepBudHas cTpykTypa Oenka,
NEeNTHIHAS CBSA3b. BTOpUUHas, TpeTH4Has1, YeTBEepTUYHAS CTPYKTYphI. Jlenatypanus. CBoiicTBa O€IKOB.
Knaccudukanus 6enkoB. buonorunueckue ¢pyHkimu 6einxoB. [Ipuonsl. YrineBoasl. MoHOCaxapuibl,
Jicaxapyibl, OJIMrocaxapu/isl U nmonucaxapuabl. OOIIMiA 1aH cTpoeHus U GU3UKO-XUMHYECKHE CBONCTBA
yraeBonoB. buonornyeckue ¢pynkuuu yriaeonos. Jlunuasl. ['uapodunsHo-ruapodobHbie CBOMCTBA.
Knaccudukanusa mununos. Tpurmaunepuasl, GocGoaunuabl, BOCKH, cTepouabl. buongornueckue GpyHkuuu
munuaoB. O01ue cBolicTBa OMOJIOrMYECKUX MEMOpaH — TeKy4ecTh, CHOCOOHOCTh K CaMO3aMbIKaHUIO,
nonynponuniaemoctb. Hykiennossie kuciotel. JJHK 1 PHK. Ctpoenne HykIeMHOBBIX KHCIIOT.
Hyxneoruasl. [Ipuanun komruiementapHoctu. [Ipasuno Yapradda. Ctpykrypa JHK — nBoiinas cnimpaiis.
Mecronaxoxaenue u ononornyeckue Gynkiuu JJHK. Bunsr PHK. ®ynkuuu PHK B knetke. Ctpoenue
monekyisl AT®. Makposprudeckue cBsizu B mosiekyine AT®. buonornueckue pynximn ATO.
BoccTranoBnennbie nepeHOCUHKH, UX QyHKIMH B kieTke. Jpyrue nykineoszuarpudocdarst (HTD).
CexksenupoBanue JJHK. MeToipl reHOMUKH, TPAHCKPUIITOMHUKH, POTEOMUKU. CTPYKTYypHast OMOTIOTHS:
OonoxuMHuueckue u 6uopu3NIECcCKre UCCIEAOBAHMS COCTaBa U MPOCTPAHCTBEHHON CTPYKTYPBI OMOMOJIEKYI.
MonenupoBaHue CTPYKTYpPbI U PYHKIIHI OMOMOJIEKY U UX KOMILIEKCOB. KoMIbIOTEepHBIN 1H3aiiH 1
OpTraHUYeCKUi CHHTE3 OMOMOJIEKYI U MX HEPUPOIHBIX aHanoroB. Jlemoncrpauuu [loprpersr: JI. [Tonunr,
Jbx. Yorcon, @. Kpuk, M. Yunkunc, P. ®panknun, @. Canrep, C. [Ipy3unep. JunarpamMmsr:
«Pacrnpenenenne XuMHYECKUX JIEMEHTOB B HEKUBOM Npupojiey, «PacnpeneneHne XuMH4ecKIX IEMEHTOB
B KUBOM npupoae». Tabnuupl u cxemsl: «Ilepuoanyeckas Tadiaua XUMUUYECKUX 2JIEMEHTOBY, «CTpoeHue
MOJIEKYJIbI BOJIbI», «BeliecTBa B cocTaBe opraHu3MoB», «CTpoeHHe MOIEKYIbI Oenkay, «CTPpYKTYpHI
0eIKOBOM MOJIEKYNbI», «CTpoeHHe MOJIEKY YIIIEBOJIOBY, «CTpoeHHe MOJIEKY I TUIHI0BY, «HykienHoBbIe
KHUCIOTB», «CTpoenue Mosiekyiisl AT®y». O6opynoBaHue: XuMHUYECKast TOCy1a U 000pyL0BaHHE.
JlaGopatopHnas pabora «OOHapykeHne OeIKOB ¢ MOMOLIbI0 KaUeCTBEHHBIX peakuuity. JlabopaTopHas
pabota «VccnenoBaHne HYKJIEMHOBBIX KHCIIOT, BEIICTICHHBIX M3 KJIETOK PA3IMYHBIX OPTaHU3MOB).

Tema 5. Ctpoenue u GpyHKIMM KIeTKH TUIBI KIETOK: 3yKapuoTHdeckas U npokapuotrudeckas. CTpyKTypHO-
¢byHKIMOHATBHBIE 00pa3oBaHus KieTkH. CTpoeHHne npokapuoTudeckoi kieTku. Kiierounas crenka
OaxTepuil u apxeil. OcoOEHHOCTH CTPOEHUS TeTepOTPOdHOIN U aBTOTPOPHON TPOKAPUOTUYECKUX KIIETOK.
MecTo u posnb npokapuot B 6uorieHo3ax. CtpoeHue u QyHKIIMOHUPOBAHNUE DYKAPUOTUUECKOM KIIETKH.
[Tnasmaruueckas memOpana (riasmanemma). CTpykTypa mia3MaTHdecKoi MeMOpanbl. TpaHCTIOPT BEIIECTB
yepes MIa3MaTH4ecKyo0 MeMOpany: naccuBHbIN (Iuddy3us, odneruénnas nuddysns), ak THUBHBIN
(MepBUUHBINA ¥ BTOPUYHBIN akTUBHBIN TpaHcnopT). [Tomynponuriaemocts MeMOpanbl. Pabora HaTpwii-
KaJMEeBOI0 Hacoca. DHIOIMTO3: MMHOIMTO3, (paroruTos. Dk3o1uTo3. Kinerounas crenka. CTpykTypa u
(GYHKIMU KIETOYHOU CTEHKH pacTeHHui, rpuboB. Llutornasma. [lurozons. Llutockener. [IBmxenue
uToIu1a3Mbl. Opranouapl kieTku. OTHOMeMOpaHHbIe OPraHOM bl KJIETKH: SHJIOIIa3MaTH4eCcKas CeTh
(BIIC), anmapar I'osbkH, TM30COMBI, UX CTpOEHUE U (YHKIHU. B3auMOCBsA3b 0THOMEMOpPaHHBIX
opranousioB kiietku. CTpoeHue rpaHysIsipHOTO peTukyinyma. MexanusMm HanpasieHus 6enkos B JI1C.
CuHre3 pacTBOpUMbIX OenkoB. CHHTE3 KIETOYHbIX MeMOpaH. [ maakuil (arpanynispHbIii)
SHJOIUIa3MaTHIeCKui peTukyiyM. CekpetopHas pyukmus annapara ['onbmku. Monudukamnus 0eIKoB B
anmapate ['onpmku. CoptupoBka 6enkoB B anmapare ['onpmxu. Tpancnopt BemecTs B kieTke. Bakyonun
pacTuTenbHBIX Ki1eToK. Knetounstii cok. Typrop. [lonyaBToHOMHBIE OpraHOM bl KIETKH: MUTOXOHAPUH,



mactuabl. [Iponcxoxaenne mutoxonapuit u actuna. Cumouorenes (K.C. MepexkoBckuit, JI. Maprysmuc).
Crpoenue 1 pyHKIUM MUTOXOHAPUH U tutacTu. [lepBruHbIe, BTOPUYHBIE U CII0KHBIE TUTACTHIbI
(OTOCHHTE3UPYIOILUX IYKAPUOT. XIIOPOILIACTHI, XPOMOILIACTBI, JIEUKOIUIACTHI BHICIINX PACTEHUI.
HememOpanusie opranouisl kietku CTpoeHue u GyHKIIUH HEeMEMOPaHHbBIX OPTaHOU/IOB KIIETKH.
Pu6ocowmer. [Ipomexxyrounsie ¢punameHTs. MUKpO(hUIaMEHTHl. AKTUHOBBIE MUKPO(HIAMEHTHI.
MpliieuHble KJIE€TKU. AKTUHOBBIE KOMIIOHEHTBI HEMBIIIEYHBIX KJIETOK. MUKpOTpyOOouKku. KiieTouHbIi 1IeHTp.
CtpoeHue U IBUKEHUE KTYTHKOB U pecHHYeK. MUKpoTpyOoukH nuToriasmel. Llentpuons. benku,
acCcOLIMMPOBAaHHBIE C MUKpO(UIaMEHTaMH U MUKpOTpyOoukamu. MotopHsle Oenku. SAnpo. Obomouka spa,
XPOMAaTHH, KAPHOIUIa3Ma, SIIPBIIIKH, UX CTPOCHUE U QYHKIMHU. SaepHblii O€IKOBbBII MaTpUKC.
IIpocTpaHCcTBEHHOE PACIOIOKEHHE XPOMOCOM B HHTEP(A3HOM Ape. DyXpOMATHH U TeTePOXPOMATHH.
benku xpomaTuHa — ructoHbl. JluHAMUKa siIepHO 000JI09KK B MUTO3€. S nepHblil TpancnopT. Kinetounsie
BKJIIOYeHHs. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK SyKapuOT (PAaCTUTENbHOM, )KUBOTHOM, TPUOHOIA).
Hemonctpanuu [Toprpersr: K.C. MepexkoBckuid, JI. Maprynuc. Tabmuist u cxemsr: «CTpoeHHe
9yKapuOTHYECKOH KIETKN», «CTpOEHHE KUBOTHON KIETKU», «CTPOEHUE PACTUTEIbHOMN KIETKNY,
«CTpoeHre MUTOXOHAPUNY, «SAnpo», «CTpoeHne MPOKapuOTHUECKOH KiIeTKn». O00pya0BaHNE: CBETOBOM
MHUKPOCKOII, MUKPOIpenapaTsl paCTUTENIbHBIX, )KUBOTHBIX KJIETOK, MUKpOIIpENnapaThl 0aKTepHaIbHbIX
kietok. JJaboparopHas pabora «M3ydyeHue cTpoeHus KJIETOK pa3InYHbIX OpraHu3MoBy. [IpakTrueckas
pabota «/3ydyeHue cBOMCTB KiIeTOUHOI MeMOpaHbl». JlabopaTropHas paboTa «lccienoBanue mia3Monu3a 1
JIeTIIa3MOJIM3a B paCTUTENIbHBIX KileTKax». [IpakTuueckas padora «V3yueHue 1BUKEHUS LIUTOILIA3MBbI B
PaCTUTEIBHBIX KIETKaX).

Tema 6. OOMeH BelecTB U NPEBPALEHUE SHEPTUU B KJIeTKE ACCUMIIALUSA U JUCCUMUIISALIUSA — IBE€ CTOPOHBI
MeTaboau3ma. Tunbsl oOOMeHa BelecTB: aBTOTPO(HBIN U reTepoTpodHbIA. YyacTue KUCI0poa B 0OMEHHBIX
nporeccax. JHepreruyeckoe odecneyeHue kieTku: npespauienne AT® B 0OMEHHBIX Mpolieccax.
depMeHTaTUBHBIN XapaKTep peakluuil KJIeToyHoro Mmetadbonusma. @epMeHThl, UX CTPOEHUE, CBOMCTBA U
MexaHu3M jaeicTBus. Kopepmentsl. OTimuns pepMeHTOB OT HEOPTaHMYECKUX KaTann3atopoB. beiku-
aKTHUBATOPbI U OCTKU-UHTHOUTOPBI. 3aBUCUMOCTb CKOPOCTH ()epPMEHTATUBHBIX PEAKIIMNA OT PAa3ITUIHBIX
¢dakTopoB. IlepBUUHBII CHHTE3 OPraHMYECKUX BEILECTB B KieTKe. POTOCHHTE3. AHOKCUTEHHBIN U
OKCHUT'eHHBIH (hoTocuHTe3 y 6akTepuil. CBeTocoOUparoue MUIMEHTh U MUTMEHTHI PEaKIIMOHHOTO LIEHTPA.
Ponp xnoporutactoB B nporecce GpotocunTe3a. CBeroBast u TeMHoBast (asbl. Poroapixanue, C3-, C4- u
CAM-tuns! ¢porocuntesa. [IpogyktuBHOCTh oTOCHHTE3a. BiusiHue pa3nuyHbIX (akTOPOB HA CKOPOCTh
¢dorocunTesa. 3HaueHue poTocuHTe3a. XeMocuHTe3. PasHooOpa3ue opraHn3MoB-XEeMOCHHTETUKOB:
HUTpUULIMpYIOIIKE OAKTEpUH, )KeIe300aKTepuH, cepodaKkTepUH, BOAOPOJHbIE OaKTeprn. 3HaUCHHE
xeMocuHTe3a. AHa3poOHble opraHu3Mbl. Busel 6poxenus. [IpoaykTsl OpokeHHs U UX UCIIOJIb30BAHNE
4eJI0BEKOM. AHa3pOOHBIE MUKPOOPTraHU3MbI KaK 00BEKThI OMOTEXHOJIOTUU U BO30YAUTEIN OOJIE3HEH.
AnpoOHbIE OpraHu3Mbl. JTallbl YHepreTudeckoro oomena. [loaroroBurensHsblii stamn. ['nmukonus —
0eCKHCIOPOHOE paclieNIeHHe TTII0K03bl. bruonornueckoe okucieHue, Win KiIeTouHoe AbixaHue. Ponp
MHUTOXOH/IPHI B Ipolieccax 01ooruyeckoro okuciaeHus. Luknmueckne peakiiuu. OKUCIUTENbHOE
bochopunupoBanue. DHeprusi MEMOpaHHOTO TpajueHTa npoToHoB. CuHTe3 ATd: paboTa NpOTOHHOMH
AT®cunTassl. [IpenmyiiectBa a3poOHOro myTu 0OMeHa BellecTB nepes aHa3poOHbIM. DPPEKTUBHOCTD
sHepreTryeckoro oomena. lemoncrpauuu [Hoprperst: [Ix. [puctiu, K. A. Tumupszes, C. H.
Bunorpaackuit, B. A. Durensrapar, [1. Mutuenn, I'. A. 3aBap3un. Tabmuip! 1 cxembl: «DOTOCHHTE3,
«IHepreTuueckuii ooMeny, «brocunres 6enkay», «CtpoeHue pepmenTay, «XeMocuuTes». O6opynoBaHue:
CBETOBOM MUKPOCKOII, 000pYy/I0BaHHUE JIJIsl IPUTOTOBIIEHUSI TOCTOSTHHBIX M BPEMEHHBIX MUKPOIPETapaToB.
JlaGopatopHnas pabota «3yueHne KaTaIMTHYECKOM aKTUBHOCTH (PepMEHTOB (Ha MPUMEPE aMUIIa3bl MU
Karanasbl)». JlabopaTopHas padota «/3yueHne (pepMEeHTATUBHOTO paclIeIICHHsI IEPOKCHIa BOJIOPO/a B
pacTUTENBHBIX U KUBOTHBIX KIIeTKax». JlaboparopHas pabota «CpaBHEHHE MTPOIECCOB (POTOCHHTE3A U
xeMmocHuHTe3a». JlaboparopHas padota «CpaBHEHHE IPOIIECCOB OPOKEHUS U IBIXaHUS».



Tewma 7. HacneacTBennas nungopManus u peanusanus e€ B kietke Peakmuu marpuanoro cuatesa. [IpuHimn
KOMIUIEMEHTApHOCTHU B peaKLMIX MaTpUYHOTO CUHTe3a. Peann3anus Haciae1cTBeHHOM nHpopManuu.
['enernueckuii koA, ero cBorictBa. Tpanckpuniusa — Matpuunblid cuaTe3 PHK. [TpuHuuner Tpanckpunumm:
KOMILIEMEHTAPHOCTh, aHTUIAPAIIeIbHOCTh, aCUMMETpUYHOCTh. Co3peBanue maTpuunbix PHK B
sykapuotnueckon kierke. Hekonupyromme PHK. Tpancnsauus u e€ sransl. Yyactue TpancnoptHsix PHK B
OouocuHTe3e Oenka. YcmoBus ouocunresa 6enka. KonupoBanue aMmuHokuCIOT. Posb prubocom B OnocuHTE3e
0enka. COBpeMEHHBIE MPEACTABIICHUS O CTPOSHUH reHoB. OpraHu3anusi reHoMa y TPOKApUOT U SYKApHOT.
Perynsanus aktuBHOCTH reHOB y nTpokapuot. ['unoresa onepona (P. Xako0, XK. Mano). MonekynsipHbie
MEXaHHU3MBbI SKCIIPECCUH T'€HOB Y 3YKapHOT. Pojib XpoMaTuHa B peryiasiuuu padoTel reHoB. Perynsnus
0OMEHHBIX MpoIeccoB B KieTke. Kietounslit romeocrtas. Bupychl — HekeTouHble (hOPMBI JKU3HH U
oOnuratHeie napasuThl. CTpOEHUE MPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepruodaros.
Kuzuennsrit mukn JJHK-conepskamux Bupyco, PHK-conepxamnmx Bupycos, 6akrepuodaros. OOparHas
TPAHCKPHIIIIHS, PeBepTa3a, MHTEerpa3a. BupycHbie 3a00eBaHus YeI0BeKa, )KUBOTHBIX, pactenuid. CITNU/,
COVID-19, counanbHble 1 MEIUITUHCKHE TPpoOIemMbl. bBuonHpopmaTuka: HHTErpanus U aHajau3 OOJbIINX
MaccuBoB («bigdata») CTpyKTYpHBIX OMOJIOTHUECKUX JTaHHBIX. HaHOTEXHOIOTHH B OMOJIOTUU H METUITUHE.
[Iporpammupyemsblie Gpynkiuu 6enkoB. CriocoObl 1ocTaBku JiekapceTB. Jlemoncrparuu [loptpers: H. K.
Konsnos, 1. U. IBanosckuii. Tabnuue! u cxemsl: «buocunTes 6enkay, «I'enernyeckuit kony», «Bupyce»,
«bakrepuodaru». [Ipakruueckas padbota «Co3znanue MOAeIu BUPYyCay.

Tema 8. )KuzHeHnslit ki kieTku KieTouHbli UK, €0 MepHobl U peryisanus. Marepdasa u MuUTo3.
Oco0eHHOCTH POIECCOB, MpOoTeKaomuX B uHTepdasze. [IoaroToBka KIeTKH K JAEJICHHIO.
[Ipecunternyeckuii (MOCTMUTOTHYECKUIA), CHHTETUYECKUN U MIOCTCUHTETUYECKUH (MIPEMUTOTUYECKHIN)
niepuoapl nHTEpdaspl. Marpuunsbiii cuaTe3 JIHK — permukanus. [Tpuanune! permkanun [JHK:
KOMIUJIEMEHTAPHOCTb, OJIYKOHCEPBAaTUBHBIN CUHTE3, AHTUIIAPAIIIEIbHOCTh. Mexanu3Mm perutnkanuu JJHK.
Xpomocomsl. Ctpoenue xpomocoM. Teromepsl U Terromepasza. XpoOMOCOMHBIN HA0OP KIETKH — KapUOTHIL.
JIMTUTOMTHBIH U TaruIONIHBIN HA0OphI XpOMOCOM. ['OMOJIOTHYHBIE XpPOMOCOMEIL. [10JIOBBIE XPOMOCOMBI.
Jenenue knetku — MuTo3. CTauu MUTO3a U IPOUCXOASIINE B HUX ITpouecchl. Tunbl Mmuto3a. Kapuokunes u
LUTOKHUHE3. bruonornyeckoe 3HaueHne MUTo3a. Perynsuns MUTOTUYECKOrO LIUKIA KIETKH.
[IporpamMmmupyemMas kieTouHasi TuOenpb — anonTto3. Kierodnoe sipo, XpoMoCcoMbl, GyHKITHOHATBHAS
reHoMuka. Mexanusmsl nponudeparun, nuddepeHInpoBKY, cTapeHus u rudenu kietok. «{udposas
KIIeTKa» — OnonH(popMaTudeckre Moaenu GyHKIIMOHUPOBaHUs KIeTKH. JleMoHcTpanuu TabauIsl U cXeMbl:
«OKv3HEeHHBIN UK KIETKW», «MuT03», «CTpoeHue xpomocomy», «Pemnukanus JJHK». O6opynoBanue:
CBETOBOM MUKPOCKOII, MUKpoOIIpenapathl: «MHUTO3 B KJIeTKax Kopelika Jiykay. JlaboparopHas pabota
«M3yueHne XxpoMOCoM Ha TOTOBBIX MUKponpemnaparax». JlJabopartopHas padora «Habmtonenre Muros3a B
KJIETKaX KOHUMKA KOPEIKa JIyKa (Ha TOTOBBIX MUKPOIMpENapaTax)y.

Tema 9. Ctpoenue u pyHkiuu opranuzMoB bronornueckoe paznooOpasue oprann3zMoB. OHOKIETOYHBIE,
KOJIOHHAJIbHbIE, MHOTOKJIETOYHBIE OpraHi3Mbl. OCOOEHHOCTH CTPOEHUS U JKU3HEIEATEIbHOCTH
OJIHOKJIETOYHBIX OpraHu3MoB. bakTepun, apxeu, OAHOKJIETOYHbIE IPUOBI, OJTHOKJIETOYHbIE BOJJOPOCIIH,
npyrue npotuctsl. KosloHnaneHele opraHu3Mbl. B3auMocBsI3p 4acTell MHOTOKJIETOYHOTO Oprannsma. TkaHu,
Oprasbl U cucTeMbl opraHoB. Opranusm kak eauHoe nenoe. ['omeocras. Tkanu pactenuid. Tumsl
pacTUTENbHBIX TKaHEel: oOpa3zoBaTenbHasi, IOKPOBHAs, IPOBOAAIIAs], OCHOBHAS, MEXaHHUUECKAas.
OcobeHHocTH cTpoeHus, (PYHKIMHA U pacloiIOKEeHUs TKaHe! B opraHax pacTeHui. TkaHu )KUBOTHBIX U
yesoBeKa. TUITbI )KUBOTHBIX TKaHEH: SMUTENINANbHAS, COEAUHUTEIbHAS, MbIIIeYHAasA, HepBHas. OCOOEHHOCTH
cTpoeHus, PyHKITHI U paclonoKeH!s TKaHeH B opraHax )KUBOTHBIX U yenoBeka. Opranel. BeretaTuBHbIE 1
reHepaTHUBHbIE OpraHbl pacTeHui. Opranbl U CUCTEMBI OPraHOB KUBOTHBIX U YenoBeka. DyHKIMK OpraHoB U
cucteMm opranoB. Onopa Tena opraan3MoB. Kapkac pacrennii. CKkeneThl OJHOKICTOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX. HapykHbIi 1 BHYTpeHHUH ckeneT. CTpoeHHe U THUIIbI COeTUHEHHUS KOCTEH.
JIBI>KeHHE OpraHn3MOB. [IBIKEHUE OTHOKJIETOYHBIX OPraHU3MOB: aMEOOUIHOE, KTYTUKOBOE, PECHUYHOE.



JIBM>KEHHE MHOTOKJIETOYHBIX PACTCHUN: TPOIIU3MBI M HACTUU. /[BH)KEHHE MHOTOKIIETOYHBIX JKUBOTHBIX U
4eJIoBeKa: MpllleuHas cuctema. Peduiekc. CkeneTHble MbIIIIbI U UX padora. [IuTanue opraHu3zMoB.
[Tornomenue BOABI, yIIIEKUCIIOTO Ta3a © MUHEPAIBHBIX BEIIECTB paCTCHUAMH. [IuTanue ;xMBOTHBIX.
BHyTpunonocTHoe U BHYTPUKIIETOYHOE NHILeBapeHue. [InTanue no3BOHOUHBIX KUBOTHBIX. OTEIBI
MIUILEBAPUTENBHOrO TpakTa. [InimeBapurensHble xenessl. [umesapurenbHas cuctema dyenoBeka. [[pixanue
opranu3MoB. Jlpixanue pacreHuil. Jlpixanue »kuBoTHBIX. uddy3us ra30B uepes3 moBepXHOCTh KIETKH.
Koxnoe apixanue. JlprxareiapHas IOBEPXHOCTh. JKabepHoe u IErodHoe Ibixanue. J{pixanue mo3BOHOYHBIX
KMBOTHBIX U 4EJIOBEKA. DBOJIIOLIMOHHOE YCIOKHEHUE CTPOCHHUS JIETKMX NTO3BOHOYHBIX JKUBOTHBIX.
JlpIxaTenpHas CUCTEMa 4eJI0OBeKa. MeXaHu3M BEHTUIILMY JIETKUX y NITUL ¥ MIIEKONIUTAoNMX. Peryianus
nbixaHus. JlpixarenbHble 00bEMBI. TPaHCIOPT BELIECTB Y OPraHU3MOB. TPaHCIOPTHBIE CUCTEMbI PACTEHUIA.
Tpancnopr BewmecTs y )kuBoTHbIX. KpoBeHOCHas cuctema u e€ opranbsl. KpoBeHocHas cuctema
[I03BOHOYHBIX ’)KMBOTHBIX U uesoBeka. Ceplie, KpOBEHOCHBIE COCY/Ibl U KpoBb. Kpyru kpoBooOpalieHus.
DBOIIIOLIMOHHBIE YCIOKHEHUSI CTPOCHUSI KPOBEHOCHON CHCTEMBI TIO3BOHOYHBIX KHBOTHBIX. PaboTa cepama u
e€ perysauus. Belgenenne y opranu3moB. Beigenenue y pacteHuil. Beiaenenue y s)kMBOTHBIX.
CoxpaturenpHble Bakyosn. Opransl BbiieneHus. @uibTpanus, cEKpelnst 1 00paTHOE BCaCbIBAHNUE KaK
MeXaHU3Mbl pabOThl OpraHoB BblAeIeHUs. CBA3b [10JIOCTU Tejla ¢ KPOBEHOCHOW U BBIJETUTEIbHON
cucreMaMy. Beljienienue y mo3BOHOYHBIX KUBOTHBIX U uenoBeka. [louku. CtpoeHue U pyHKIMOHUPOBaHHE
HedppoHa. OOpa3oBaHuEe MOYHM y YEJIOBEKA. 3alUTa y OPraHU3MOB. 3alllUTa y OJHOKJIETOYHBIX OPraHU3MOB.
Crniopsl 6aKTepHii U IMCTHI NPOCTEHIINX. 3alUTa Yy MHOTOKJIETOUHbIX pacTeHui. Kytukyna. Cpencrsa
[IACCUBHOM M XMMHMUYECKOH 3amuThl. PUTOHLK/BI. 3alIUTa Y MHOTOKJIETOUHBIX )KUBOTHBIX. [[OKpOBBI 1 X
MPOU3BOHBIC. 3alIUTa Opranu3Ma oT Oone3neld. iMMmyHHast cucteMa yenoBeka. Kietounslit u
ryMOpajbHbIA UMMYHUTET. BpoxK1€HHBIN U TpHOOPETEHHBIN crieupuiyeckuii UMMyHUTET. Teopus
KJIOHaJIbHOCeNeKTuBHOTro uMmyHuteta (I1. Opnux, @. M. bepner, C. Tonerasa). BocnanurenabHble OTBETHI
opranusmoB. Posb BpoXxIEHHOTO HIMMYHHMTETA B Pa3BUTUU CUCTEMHBIX 3a00JieBaHui. Pa3apaxumocts u
peryJsnus y Opranu3MoB. Pazipa)kxuMocCTh y OJHOKJIETOYHBIX OpraHu3MoB. Takcucel. Pa3npaxuMocTs u
peryisnus y pacrenuil. PocroBsle BemecTBa u ux 3HaueHue. HepBHas cucrema u peiaekTopHas peryisuus
y *kuBOTHBIX. HepBHas cucreMa u €€ oTaebl. DBOIIOLIUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOM CUCTEMBI Y
AKHUBOTHBIX. OT/1€JIbI TOJIOBHOTO MO3T'a IO3BOHOUYHBIX KMBOTHBIX. Peduiekc u pedekropHas ayra.
besycnoBHble 1 ycioBHbIE peduieKkchl. ['ymMopanbHas perynsiuus U SHA0OKpUHHAs CUCTeMa )KUBOTHBIX U
yesoBeka. JKenes3pl JHIOKPUHHON CUCTEMBI U UX TOPMOHBI. JleiicTBME TOPMOHOB. B3anMocCBsA3b HEpBHOM 1
SHAOKpUHHON cucteM. ['unoranamo-runoduzapHas cucrema. Jlemoncrparuu [loptper: U. I1. [1aBnos.
Tabmuipt u cxembl: «OTHOKIECTOUYHBIE BOJIOPOCTN Y, « MHOTOKIIETOUHBIE BOAOPOCINY, «bakTepuny,
«IIpocreiimmey, «Opranbl IBETKOBBIX pacTeHHI», «CHCTEMBI OPraHOB IT03BOHOYHBIX )KMBOTHBIX»,
«BHyTpeHHee cTpoeHne HaceKOMbIX», « [kaHu pacteHuit», «KopHeBble cucteMsl», «CTpoeHue cTedsy,
«CTpoeHMe TUCTOBOM TUIACTUHKNY, « TKaHM )KUBOTHBIX», «CKeneT yenoBekay, «lInmesapurenpHas
cucreMa», «KpoBeHocHas cucreMay, «lpixarenpHas cucreMay, «HepBHas cuctemay, «Koxay, «Mpblieunas
cucreMma», «BpienutenbHas cuctemay, « QHIIOKpUHHAS cucTeMay, «CTpoeHre MBI, «IMMYHUTETY,
«KumeynononoctHsiey, «Cxema MUTaHUS pacTeHUI», «KpOBEHOCHBIE CHCTEMbI TO3BOHOYHBIX KUBOTHBIX),
«Ctpoenue ruapel», «CTpoeHue miaHapuny, «BHyTpeHHee cTpoeHue 105K 1eBOT0 uepBs», «HepBHast
cucrema poio», «HepBHas cuctema nsarymku», «HepBHas cuctema npecmbikaromuxcsy», «HepBHas cuctema
nTuny, «HepBHast cucrema milekonuTaroumx», «HepsHas cucrema uenoBekay, «Pednexcy. O0opynoBanue:
CBETOBOM MUKPOCKOII, MUKPOIIPENApaThl OJHOKJIETOUYHBIX OPTaHU3MOB, MUKPOIIPENApaThl TKAHEH,
PaKOBHHBI MOJUIFOCKOB, KOJUIEKIIUN HACEKOMBIX, UIVIOKOKHUX, JKMBBIE DK3EMILISIPbl KOMHATHBIX PACTCHU,
repbapuM pacTeHHI pa3HbIX OTJENIOB, BIaXKHbIE IPENapaThl )KUBOTHBIX, CKEJIETHl TO3BOHOYHBIX, KOJUIEKIIMN
0€CI03BOHOYHBIX KHUBOTHBIX, CKEJIET YeJIOBEKa, 000pyI0BaHUe sl IEMOHCTPAI[UU TOYBEHHOTO U
BO3YIIHOTO NMUTAHUSl PACTEHUH, pacIIeNIeHUs KpaxMaia U OeJIKOB Mol AecTBUEM (DePMEHTOB,
o0opyioBaHUE /7S IEMOHCTPALIUHU OTIBITOB 110 U3MEPEHUIO KUZHEHHON EMKOCTH JIETKUX, MEXaHH3Ma
JIbIXaTeNbHBIX ABM)KEHUH, MOJIENI TOJIOBHOT'O MO3Ta Pa3IMYHBIX )KUBOTHBIX. JlabopaTtopHas paboTa



«M3ydenne TkaHel pacteHui». JlaboparopHas pabora «M3ydyeHue TkaHel KUBOTHBIX». JlabopaTropHas
pabota «/3ydueHne opraHoB LIBETKOBOI'O PACTEHUS».

Tewma 10. PasmHOXeHHE U pa3BUTHE OPraHU3MOB DOPMBI Pa3MHOKEHUST OPTaHU3MOB: OecTofioe (BKIr0OYast
BEreTaTUBHOE) U M0JIOBOE. Bubl Gecronoro pa3MHOKEHHUS: TIOYKOBAHUE, CIIOPYJIAIMS, PparMeHTanus,
kioHupoBaHnue. [lonoBoe pasmHoxenue. [lonossle kiieTku, wim ramersl. Melos. Ctaaun mMeiiosa.
IToBenenue xpoMmocom B meno3se. Kpoccunrosep. bruonorndeckuii CMbICI Me03a U MOJI0BOTO IIPOLEecca.
Meii03 1 ero MECTO B AKU3HEHHOM LIMKJIE Opranu3MoB. [IpeasapoasieBoe pazputue. ['amerorenes y
*UBOTHBIX. [TomoBsIe xkene3pl. OOpa3zoBaHue U pa3BUTHE TIOJOBBIX KJIETOK. CriepMaToOTeHe3 U OOTCHE3.
Crtpoenne nojaoBbIX Ki1eToK. OII0A0TBOPEHHE U SMOPHOHAIBHOE Pa3BUTHE KUBOTHBIX. CIIOCOOBI
OIUIOJIOTBOPEHHUS: HapyKHOE, BHyTpeHHee. [lapreHorene3. MHIuBUayalbHOE pa3BUTUE OPTAHU3MOB
(oHTOrEHe3). OMOPHOIIOTHS — HayKa O pa3BUTHUU OpraHu3MoB. Mopdorenes — o/iHa U3 TJIaBHBIX IPoOieM
smbOpuonoruu. Konnenuus Mmopdorenos u monenu mopdorenesa. Ctaauu sMOopuoreHesa ;KUBOTHBIX (Ha
npumepe Jarymkn). Jpoonenue. Tunsl apodnaeHus. [leTepMuHUPOBaHHOE U HEJEPMUHUPOBAHHOE
npo6nenue. briacryna, Tunsl 6mactyn. OcobeHHOCTH pOOJIeHUsT MIIEKOMUTAIOUINX. 3apO/IbIIIEBbIe TUCTKU
(racTpyssanus). 3akiiajKa OpraHoOB U TKaHEH U3 3apOJIbIIIEBBIX JUCTKOB. B3auMHoe BiusiHuE yacTeit
Pa3BUBAIOIIETOCS 3apoibliia (AMOpHOHANIbHASI MHAYKIIMS ). 3aKiIaKa IjaHa CTPOSHHUS KUBOTHOTO KaK
pe3yabTaT UEPAPXUUECKUX B3aMMOJICUCTBHUI reHOB. BiusiHre Ha SMOpHOHATIEHOE PA3BUTHUE PA3TUYHBIX
(bakToOpoB OKpYyKaromiel cpeasl. PocT u pazButue )kuBOTHBIX. [locTamMOpuonansHbIN iepuoa. [Ipsmoe u
HenpsimMoe pa3Butue. Pa3Butie ¢ Metamopdo30M y 6eCri03BOHOYHBIX M TO3BOHOYHBIX KHUBOTHBIX.
buonoruueckoe 3HaueHHE MPSAMOIO U HEMPSIMOI'O Pa3BUTHS, UX paclpocTpaHeHue B mpupoje. Tumsl pocra
KUBOTHBIX. DaKTOPBI PETYIIALUU POCTA JKUBOTHBIX U yenoBeka. CTaguu mocTIMOPHUOHATILHOTO Pa3BUTHUS Y
KUBOTHBIX U 4yenoBeka. [lepuonbl oHTOreHe3a yenoBeka. CTapeHue U cMepTh Kak OMOJIOTrHYecKue
nporeccel. PazMHoXXeHHe U pazBuTHe pacteHuil. ['ameroduT u cnopodut. Meiio3 B )KM3HEHHOM ITHKIIC
pactenumii. OOpazoBaHue CIop B mpoiiecce Meiio3a. ['amerorenes y pactenuii. OmmioIOTBOPEHNE U Pa3BUTHE
pacTUTENBHBIX OPTraHU3MOB. /[BOMHOE OIIOAOTBOPEHHUE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue U Pa3BUTHE
ceMeHHU. MeXxaHu3Mbl PeryJsluid OHTOT€HEe3a y pacTeHUH U KUBOTHBIX. JlemoHcTpanuu [loptpersi: C. I'.
Hagamun, X. HIneman. Tabnuue! u cxemsl: «BereraTuBHOE pa3MHOKeHUEY, « TUIbI 0eCronoro
pa3MHOKEHUs», «Pa3zMHOXkEHNE XJIaMUIOMOHAbD», «Pa3MHOKEHNE HBIIICHBD», «Pa3MHOXKEHUE THIPBDY,
«Meiio3», «XpoMocomel», «I'aMmerorenes», «CTpoeHue SULEKIETKH U criepMaTro3onia», «OCHOBHbIE
CTaJNM OHTOreHe3ay, «IIpsiMoe u Henpsimoe pazBuTue», «Pa3BuTHE MaliCKOro XyKa», «Pa3Butue capanumy,
«Pa3BuTHe nArymKkn», «JIBoitHOE OMI0I0TBOPEHHE Y IBETKOBBIX pacTeHUil», «CTpoeHHE ceMsH
OJIHOJIOJIbHBIX U ABYAOJBHBIX PACTCHUIN», « KU3HEHHBIN IIUKII MOPCKOUN KamyCTh», <« KU3HEHHBIN IUKIT
Mxay, « Ku3HEeHHBIN UK MAaMIOPOTHUKAY, « KU3HEHHBIN UK COCHBI). O0OpyI0BaHUE: CBETOBOM
MHKPOCKOII, MUKPOITPENapaThl SIMLIEKIETOK U CIIEPMATO30UI0B, MOJIeNb «L{MKIT pa3BUTHA JIATYILIKHA.
Jlaboparopnast pabota «/3yueHue CTpoeHus MOJOBBIX KJIETOK HAa TOTOBBIX MUKpPOIIpEnapaTax.
[TpakTuueckast pabota «BbIsiBIeHHE MPU3HAKOB CXOJICTBA 3aPOBIIICH MTO3BOHOUHBIX KHUBOTHBIX).
Jlaboparopnas pabota «CTpoeHrEe OpraHOB Pa3MHOKEHUS BBICIIUX PACTCHHI.

Tema 11. I'eHeTnKa — HayKa 0 HaCJIE€ICTBEHHOCTH U U3MEHYMBOCTU OpraHu3MoB Mcropus cTaHOBIIEHUS U
pa3BUTHsI FeHETUKHU Kak Hayku. Pabotel I'. Mennens, I'. ne ®pusa, T. Moprana. Pons oTedecTBeHHBIX
yuéHbIX B pa3Butuu renetuku. Pabotsl H. K. Konsrosa, H. U. Basunoa, A. H. benosepckoro, I'. 1.
Kapneuenko, 0. A. ®ununuenko, H. B. TumodeeBaPecoBckoro. OCHOBHBIE T€HETUYECKHE MTOHSATHS U
CUMBOJIBL. | OMOIOrMYHBIE XPOMOCOMBI, aJUIEJIBHBIE T€HBI, AIbTCPHATUBHBIC IPU3HAKU, JOMUHAHTHBINA U
peliecCUBHBIN IPU3HAK, TOMO3UI0Ta, TETEPO3UT0Ta, YUCTAsl IUHUS, THOPU/IBI, TEHOTH, (DEHOTHII.
OcHOBHBIE METOBI T€HETUKU: THOPUAO0IOTHUECKUM, TUTOIOTUUECKHM, MOJIEKYIISIPHO-T€HETHYECKHI.
Hemonctpauuu [Hoptpetst: I'. Mennens, I'. ne ®pu3, T. Mopran, H. K. Konsnos, H. 1. Basunos, A. H.
benozepcknii, I'. JI. Kaprieuenko, FO. A. ®ununuenko, H. B. Tumodeer-PecoBckuit. TaOmuisr u cXemsl:



«Metosl reHeTHKNY, «CxeMbl ckpemuBanusy. JlabopaTtopHas padora «JIpo3zoduia kak 00beKT
TCHETHYECKUX UCCIICTOBAHMIT.

Tema 12. 3akoHOMEpHOCTH HacieacTBeHHOocTH MoHoruOpuaHOoe ckpemuBanue. [lepBoiii 3akoH Menaenst —
3aKOH eMHO000pa3us rudpuoB nepBoro nokoseHus. [Ipasuino goMmunupoBanus. Bropoii 3akon Menaens —
3aKOH paclleIUIeHHs pU3HakoB. LluTonoruueckne 0CHOBbI MOHOTHOPUIHOTO cKperuBanus. ['unoresa
YUCTOTHI TaMeT. AHAJIM3UpYIolllee ckpetuBanue. [IpomexyTouHbIi XapakTep HacienoBanus. Pacuiemnienue
MIPU3HAKOB IPU HETIOJIHOM JOMUHHMpOBaHUU. [lurubpunnoe ckpeumBanue. Tperuii 3akoH MeHens — 3aK0H
HE3aBUCHUMOI0 HACJeA0OBaHUs MpU3HAKOB. L{UTOI0OrHYecKre OCHOBBI TUTHOPUTHOTO CKPEITUBAHUS.
CuerenHoe HacneaoBanue npusHakoB. Pabotel T. Moprana. CuerieHHOe HaclleJOBaHHE TCHOB,
HApYUIEHUE CLETUIEHUS MEXKIY FeHaMH. XpOMOCOMHAasl TEOpUsl HACIIEICTBEHHOCTH. | eHeTHKa moJia.
XPpOMOCOMHBIN MEXaHU3M OIPEEIEHUs 101a. AyTOCOMBI U IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIi 1
reTeporamMeTHsIN noj. ['eneTnyeckas cTpyKkTypa MojioBbIX XpoMocoM. HacnenoBanue npu3Hakos,
CUEIUIEHHBIX C IIOJIOM. ['@HOTHI Kak 1esocTHas cucteMa. 1lneiiorponust — MHOKECTBEHHOE JEHCTBUE I'eHa.
MHoxecTBEeHHbIN ajenu3M. BzanMoeiicTBrue HealienbHbIX TeHOB. KoMITTIEMEHTapHOCTh. DNHUCTAa3.
[Tomumepus. I'eHeTnyeCKnii KOHTPOJIb Pa3BUTHUS PACTCHUH, )KUBOTHBIX U YEJIIOBEKA, a TAKKE
(U3HOIOTHYECKHX TIPOIIECCOB, TIOBEICHUS M KOTHUTUBHBIX (YHKIHHA. [ eHETHYECKUE MEXaHU3MBI
CUMOHMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUSI «XO35IMH — APa3UT» U «XO35TUH — MUKPOOHOM).
I'eHeTnyecKue acTIeKThl KOHTPOJISI 1 U3MEHEHUS HACIIeACTBEHHONW NH(OPMAIIUY B TTIOKOJICHUSIX KIIETOK H
opranusmoB. JlemoncTpamuu [loptpersl: I'. Mennens, T. Mopran. Tabimnpl u cxemsl: «IlepBbiii 1 BTOpoit
3aKoHbl MeHnens», «Tpetuil 3akoH Menaens», «AHanu3upymoliee ckpemnpanuey, «Henonnoe
JOMUHUpOBaHUEe», «CleINIeHHOe Hacle0BaHue TPU3HAKOB y Apo30oduiby, «I eHeTnka nonay, «Kapuorumn
yenoBekay, «Kapuotun apozoduisly, «Kapuotum nTuib», « MHOKECTBEHHBIN allIeIu3M,
«B3aumoneiictBue renoB». O00py10BaHUE: MOJEID Ul JEMOHCTPALMK 3aKOHOB €IMHO00pa3usi THOpUI0B
IIEPBOTO ITOKOJIEHUS U PACIIEIUICHUS IPU3HAKOB, MOJIENb U IEMOHCTPALIMH 3aKOHA HE3aBUCUMOIO
HAaCJIEA0BaHU IPU3HAKOB, MOJEINb JUIS JEMOHCTPALMH CLEIUIEHHOTO HACJIEI0BAHMS IPU3HAKOB, CBETOBOM
MUKPOCKOII, MUKporpenapart: «/[pozodunay. [Ipaktuueckas pabota «3ydeHue pe3yabTaToB
MOHOTHOPUAHOTO CKpeIruBanus y apo3oduinsny. [Ipaktuueckas padora «/3yuenue pe3yiabTaToB
TUTUOPUTHOTO CKPEUTUBAHUS Y APO30(PIIIBI».

Tema 13. 3axkoHOMEpHOCTH U3MEHUYUBOCTH B3anmMopelicTBue reHoTUINa U cpeibl pu GOPpMUPOBAHUN
¢denoruna. MI3meHunBoCTh Npu3HakoB. KauecTBeHHBIE M KOJIMUYECTBEHHBIE IPU3HAKU. BUIbI H3MEHUMBOCTH:
HEeHacJe/ICTBeHHasl ¥ HacleCTBeHHas. MoupuKamoHHas U3MEHYMBOCTb. Poib cpesibl B hopMupoBaHuM
MoUUKAMOHHON n3MeHunBocTH. HopMma peakium npu3Haka. BapuanimoHHbIN paa ¥ BapHalliOHHAs
kpuBas (B. Moranncen). CBoiicTBa MOAM(DUKAIMOHHON N3MEHYUBOCTH. | eHOTHITYECKask H3MEHUUBOCTb.
CBoiicTBa TeHOTUIMYECKON U3MEHYUBOCTH. BUIbI reHOTUNIHYECKON U3MEHUNBOCTH: KOMOMHATHUBHAS,
MyTtauroHHas. KomOuHaTHBHAs H3MEHUYUBOCTh. Mel03 U MOJI0BOM MpoIiecc — 0CHOBA KOMOWHATUBHOM
M3MEHYUBOCTH. POJIb KOMOMHATUBHON M3MEHYMBOCTHU B CO3/IaHUU T€HETUYECKOTO pa3HOoOpa3us B
Ipezeax OAHOro Buaa. MyranvoHHass ”3MEHYMBOCTb. BHJIbI MyTalnii: Fr€HHbIE, XPOMOCOMHBIE, TEHOMHBIE.
CrioHTaHHbBIE M MHIYLIMPOBAHHBIE MyTalluK. SliepHble U IUTOIUIa3MaTHYeCKue MyTauuu. ComaTuueckue u
10JIOBbIE MyTalUU. [[puunHbEl BOSHUKHOBEHNUS MyTalluid. MyTareHsl 1 UX BIMSHHE HA OPTaHU3MBI.
3aKOHOMEPHOCTH MYTAI[MOHHOTO MpoIiecca. 3aKOH TOMOJIOTHYECKUX PSAZIOB B HACIIEICTBEHHOM
n3meHunBocty (H.M. BaBuiioB). BHesinepHast ©3MEHUMBOCTD M HACIEACTBEHHOCTD. DIIUTE€HETHKA U
SMUT€HOMUKA, POJIb SIMUTEHETUYECKUX (PAaKTOPOB B HACIEAOBAHUH U U3MEHUYUBOCTH (PEHOTHITUYECKUX
IIPU3HAKOB y oprann3mMoB. JlemoHncTpanuu [loprpetsr: I'. ne ®pus, B. Moranucen, H. 1. Basunos.
Tabnuue! u cxembl: «Busbl u3MeHUUBOCTHY, «MoaAH(PUKAIIMOHHAS H3MEHYMBOCThY, «KoMOMHATHBHAS
M3MEHYUBOCTHY, «Meio3y, «OmnonoTBopeHney, «I eHeTnueckue 3a00JeBaHus Ye0BeKay, «Buas
MyTtauuin». O6opynoBaHue: )KUBbIE U repOapHbIe IK3EMIUISIPbl KOMHATHBIX PACTEHUN, PUCYHKHU
(poTorpadun) KUBOTHBIX C Pa3TUUYHBIMU BUAaMU U3MeHUHBOCTH. JlabopaTtopHas pabota «lccienoBanue



3aKOHOMEPHOCTEH MOAM(PUKAIIMOHHON N3MEHUYMBOCTH. [loCTpOoeHHE BapUallMOHHOTO Psifia M BapHAIIMOHHON
KpuBoit». [IpakTudeckas padora «Myrtamuu y Apo30(uibl (Ha TOTOBBIX MUKpPOIIPENapaTax)y.

Tema 14. I'enetuka yenoreka Kapuorun yenoeka. MexxayHapoiHasi mporpaMMa MCCie0BaHUs TeHoMa
yenoBeka. MeTobl U3y4eHUs TeHETUKH YeIOBeKa: TeHeallornuecKuid, OJTM3HEOBBIN, IIUTOTCHETUYECKUH,
MONYJIALIMOHHO-CTAaTUCTUYECKU I, MOJIEKYJIIpHO-TeHeTUYecKnil. COBpEMEHHOE OIpe/IesIEHHE FeHOTHIA:
IIOJIHOTEHOMHOE CEKBEHUPOBAHUE, TCHOTUIIMPOBAHUE, B TOM uucie ¢ noMmouisto [1I{Pananusa.
HacnencrBennsie 3a00sieBanus yenoBeka. [ eHHbIE 1 XpOMOCOMHBIE 00JIe3HH yenioBeka. bosesnu ¢
HACJIEICTBEHHON IIPEIPacOI0KEHHOCTHIO. 3HAUEHUE MEIULIMHCKON N'€HETUKU B IIPEJOTBPAILIEHUN U
JICUCHUH TeHETUYECKUX 3a00JIeBaHU YeIoBeKa. MequKo-TeHeTHIeCKOe KOHCYIbTHpoBaHue. CTBOIOBBIE
kJeTku. [loHATHE «T€HETHUECKOro Ipy3a». DTUUECKUE ACTIEKThl UCCIEA0BAHUN B 00J1aCTH PEAAKTUPOBAHUS
reHOMa M CTBOJIOBBIX KJIETOK. | 'eHeTnueckue (hakTopbl HOBBIIIEHHON YyBCTBUTEIBHOCTH YEIOBEKa K
bu3nuecKoMy U XUMUYECKOMY 3arps3HEHUIO OKpYsKarolel cpepl. ['eHeTnyeckas mpeapacnoyioxkeHHOCTh
yenoBeka K natojorusM. Jlemoncrpanuu Tabmuub! u cxemsl: «Kapuotun yenoseka», «MeTObI H3yUSHUS
TeHETHUKH YelioBeKay, «[ eHeTnyeckue 3a0osaeBanus yenoBeka». [Ipakruueckas padbora «CocraBiieHue u
aHaJn3 POJIOCIOBHOMN.

Tema 15. Cenexkuust opraHu3mMoB JfoMecTUKaLMs U CENEKIUs. 3ap0XKICHUE CEIEKIIMHU U JIOMECTUKALINH.
Yuenue H. Y. BasuiioBa o LlenTpax mponcxoxieHus: 1 MHOroo0pasus KyJlIbTYpHBIX pacTeHuid. Poib
CEJICKIIMU B CO3JIaHUU COPTOB PACTEHUHN U MOPOJ )KUBOTHBIX. COpT, MOpoAa, TaMM. 3aKOH
FOMOJIOTMYECKUX PSIZIOB B HACIEACTBEHHOM n3MeHunBocty H. M. BaBuiosa, ero 3nauenue ajist
CENIEKIIMOHHON PabOoThl. MeTOIbI CENIEeKIIMOHHOM paboThl. MIcCKycCcTBEHHBII OTOOP: MacCOBBIN
WHIVUBUIYAIBHBIN. DTarbl KOMOMHAIMOHHON CelieKIuH. VcnpITaHne PON3BOAUTENCH 110 TIOTOMCTBY.
OT60p 10 reHOTHITY C TOMOIIBIO OIIEHKH ()eHOTUIIA ITOTOMCTBA U OTOOP MO TEHOTHUITY C TOMOUIBIO aHAIIU3a
JIHK. VckyccTBEHHBIM MyTarenes Kak MeToJ] CEIEKIIMOHHON padoThl. PainanimoHHbIN 1 XUMUYECKHIA
MyTareHe3 Kak HCTOYHUK MYTallui y KyJbTypHBIX (GopM opranu3moB. Vcnonb30BaHre TeHOMHOTO
peakTHpOBaHUS U MEeTO10B pekoMOnHaHTHBIX JJHK st monydenust ucxoqHoro Marepuana ajisi CeIeKI|H.
[Tonyuyenue nonumionaoB. BuyrpuBuoBas rubpunuzaius. bau3kopoacTBEHHOE CKpEIIMBAHUE, W
uHOpuauHT. HepoicTBeHHOE CKpeluBanue, Ui ayropuauHr. ['ereposuc u ero npuuunsl. Mcnonas3oBanue
reTeposuca B cenekiuu. Otaanénnas rudpuausanus. [Ipeononenue 6ecrioans MexXBUIOBBIX THOPUIOB.
JlocTKkeHUsI CeNIEKITUU PACTEHUM U )KUBOTHBIX. «3enéHast peBoorusn». CoxpaHeHrue U u3ydeHue
TEHETUYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUHN U UX JUKUX POAMYEH I CO3AaHUsl HOBBIX COPTOB U
THOPUIOB CENbCKOXO03SUCTBEHHBIX KYNIbTYyp. M3yueHue, coxpaHeHHE U YIIPaBICHHE TeHETUUECKUMU
pecypcaMi CeNIbCKOXO3SIMCTBEHHBIX U IPOMBICIOBBIX JKMBOTHBIX B LEAX YIYUIIEHUS CYLIECTBYIOLIUX U
CO3JIaHMS HOBBIX NIOPOJ, JIMHUN U KPOCCOB, B TOM YHCJIE C IPUMEHEHUEM COBPEMEHHBIX METOJIOB HAYUYHBIX
HCCIIE0BAHUM, IEPENOBBIX UJEH U NEPCIEKTUBHBIX TeXHONOrui. Jlemoncrpanuu [Hoprpersr: H. 1.
Basuiios, 1. B. Muuypumn, I'. [I. Kapneuenko, I1. I1. JIykbsinenko, b. JI. Actaypos, H. bopnoyr, /1. K.
bensen. TaGnuipsl u cxemsbl: «LIeHTpbI IPOUCXOKIEHUS U MHOT000pa3us KyJbTYPHBIX PACTEHUN», «3aKOH
TOMOJIOTHUYECKHUX PSIOB B HACJIEICTBEHHOW U3MEHYMBOCTHY, «METObI cenekiuny, «OTaanéHnas
rubpuanzanus», «MytareHne3y. JlaboparopHas padota «3ydueHrne cOpTOB KyIbTypHBIX PAaCTEHUH U MOPO
JOMaITHUX KUBOTHBIXY». JlabopaTtopHas paboTa «3ydueHrne MeTOIOB ceNeKIuu pacTeHuiy. [lpakTudeckas
pabota «IIpuBuBKa pacteHuii». Dkckypcust « OCHOBHBIE METOBI U TOCTHIKEHUS CENEKIINHN PACTCHHH U
KUBOTHBIX (Ha CETIEKIIMOHHYIO CTAHIIHIO, INIEMEHHYIO (hepMy, COPTOUCTILITATEFHBIN YU4aCTOK, B TEIJIMYHOE
X03SIICTBO, B JTa0OPATOPHUIO arpOYHUBEPCHUTETA WIM HAYYHOTO IIEHTPA)».

Tema 16. buotexHosnorus u cunteTnyeckast 6uoaorust OObeKThl, UCIOIb3yeMble B OMOTEXHOJIOTUH, —
KJICTOYHBIE U TKAHEBbIE KYJIbTYpPbl, MUKPOOPTaHU3MBI, UX XapaKTepucTuka. TpaauioHHas OMOTEXHOIOTHS:
xJieborneyeHme, MmoryueHrne KUCIOMOJIIOYHBIX TPOYKTOB, BUHOAEINE. MUKPOOHOIOIrMYECKUM CHHTES.
OObeKTbl MUKPOOHOJIOTHYECKUX TeXHONIOruH. [Ipon3BoacTBo Genka, aMUHOKHUCIIOT U BUTaMUHOB. Co3/1aHue



TEXHOJIOTMI 1 HHCTPYMEHTOB LIEJIEHANPABICHHOIO U3MEHEHNS U KOHCTPYUPOBAHHUSI TEHOMOB C LIEJIBIO
MTOJIyYEHUSI OPTaHU3MOB M X KOMIIOHEHTOB, COJIEPKAIINUX HE BCTPEUAIOIINECS B IPUPOJIE
OonocuHTeTHUECKHE MyTH. KiteTounast nH>keHeprst. MeToabl KyIbTyphl KIETOK M TKaHEH pacTeHUHN 1
KHUBOTHBIX. Kpro6anku. ComaTrueckasi TiOpuan3anus ¥ comaTndeckuii amOpuorenes. McnonpzoBanue
raruIonJI0B B CEIEKUUH pacTeHul. [1oydeHre MOHOKIIOHANBHBIX aHTUTEN. Vcnonp30BaHue
MOHOKJIOHQJIBHBIX U ITOJMKIOHAIBHBIX AHTUTEN B MeIULIMHE. FICKyCCTBEHHOE OIJIOIOTBOPEHHUE.
PexoHCTpyKIMS SMIEKIIETOK U KIIOHUPOBAHKE )KUBOTHBIX. METO/ TpaHCILIaHTALUU seP KIETOK.
TexHonornu 0310pOBIEHUS, KYIbTUBUPOBAHUS U MUKPOKIIOHAIBHOTO Pa3MHOKEHHUS
CEJIbCKOXO35MCTBEHHBIX KYJIbTYP. XpOMOCOMHAsI Y T€HHAsl UHKEeHEepUs. VICKyCCTBEHHBIN CHUHTE3 I'€Ha U
koHcTpyHpoBanue pekomOouHaHTHBIX JIHK. Co3nanue TpaHCreHHBIX OpraHu3MoB. JIOCTHKEHUS U
MEPCIIEKTUBBI XPOMOCOMHON U T€HHOM HWHKEHEPUHU. DKOJIOTMUECKUEe U dTUYECKUE MPoOIeMbl TeHHON
uHxeHepuu. MenunmHckue ouotexnosnoruu. [locrreromuas mudposas meaunuaa. [1IP-muaranoctuka.
MeTa0o010MHBIN aHANNU3, FTEHOLIEHTPUUECKUN aHAJIN3 IPOTEOMa YEJIOBEKA JUIsl OLIEHKU COCTOSIHUS €T0
3710poBbsl. Mcronbp30BaHue CTBOJIOBBIX KIETOK. TapreTHas tepanus paka. 3D-O0nonHxeHepust 1is
pa3paboTku pyHIAMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTUN, CO3JaHNsI KOMIJICKCHBIX TKaHEH
COYETAaHHEM TEXHOJIOTHI TPEXMEPHOTo OMONPUHTHHTA U ckad oI IuHTa I pelIeHus 3a1a4
MepPCOHANU3UPOBAHHON MeAuIMHBL. Co3JaHNe BEKTOPHBIX BAKIMH C LIEIbI0 OOeCTIeueHus
KOMOMHHPOBAHHO 3a1uThl 0T Bo30yauteneir OPBU, ycraHoBieHre MOJIEKYIISIPHBIX MEXaHU3MOB
dbyukunonuposanusi PHKconepskamumx BUpycoB, BBI3BIBAIOIIUX 0CO00 OMacHbIE 3a00IeBaHUS YeJIOBeKa U
KUBOTHBIX. JleMoHcTpauuu Tabmuis! u cxemsl: «/cnoap30BaHne MUKPOOPTraHU3MOB B IIPOMBILIUIEHHOM
pou3BoJICcTBEY, «KierouHas nnxeHepus», «I ennas nnxenepus». Jlabopartopnas padora «M3yuenue
00BeKTOB OnoTexHOMoTUMY. [IpakTudeckas padora «lloaydeHrne MOIOYHOKUCIIBIX TPOIYKTOBY. JKCKYPCHUs
«buorexHoI0rNs — BaXKHEeIIas TPOU3BOUTENbHAS CHJIa COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE
IIPOU3BOJICTBO)».

INVIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOTI'HU
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3VJIbTATHBI

®I'OC COO ycranaBiauBaeT TpeOOBaHMS K pe3yIbTaTaM OCBOECHUS 00YUarOIUMUCS
IIPOrpaMM CpeHEro o0IIero 00pa3oBaHus: JUYHOCTHBIE, METAIIPEIMETHBIE U ITPEIMETHBIE.

B cTpyKType TMYHOCTHBIX Pe3yIbTaTOB OCBOEHUS MPOrpaMMbl IO OMOJIOTUH BBIAETICHbI
CJIEYIOIME COCTABIISIONIUE: OCO3HAHUE 00YUAIOIIUMHUCS POCCUHCKON TpaXkIaHCKOMN
UJEHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSTENILHOCTH U CAMOOIIPEIETICHUIO,
HaJIMuMe MOTUBALIMU K 00y4EHHIO0 OMOJIOTHH, 1IeJICHAPaBIEHHOE Pa3BUTUE BHYTPEHHUX
yOeXI€HHI TMYHOCTH Ha OCHOBE KJIFOUEBBIX LIEHHOCTEH M HCTOPUUYECKUX TPAAULIUN pa3BUTHUS
OMOJIOrMYECKOI0 3HaHUS, TOTOBHOCTh M CIIOCOOHOCTh 00YUaIOIIUXCsl pyKOBOJCTBOBATHCS B
CBOEH JEATEIBHOCTH LICHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMU, IIPUCYILIIUMU CUCTEME
Ouooruueckoro o0pa3zoBaHusl, HaJTMYKUE IPABOCO3HAHUS KOJIOTUYECKON KyJIbTYpBI,
CIIOCOOHOCTH CTaBUTb LIEJIN U CTPOUTH KU3HEHHBIE TUIAHBI.

JInuHOCTHBIE pe3yNbTAThl OCBOEHUS MPOTrPaMMbl [0 OMOJIOTUN JOCTUTAIOTCA B €MHCTBE
y4eOHO 1 BOCIIUTATENbHOM IEATETLHOCTH B COOTBETCTBUU C TPAJUIIMOHHBIMU POCCUMCKUMU
COLIMOKYJIBTYPHBIMH, HCTOPUYECKUMU U TYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH, IPUHSATHIMA B
o011ecTBe NMpaBUIaMH 1 HOPMAaMU MOBEACHHUS U CITIOCOOCTBYIOT MPOIieccaM CaMOTIO3HAHUS,
CaMOBOCIIUTAHUS U CAMOPA3BUTHSL, PA3BUTHUS BHYTPEHHEN IMO3UIIMM JINYHOCTH, TATPUOTU3MA U
YBaXEHUS K 3aKOHY U IIPABOIIOPSAKY, YEIOBEKY TPYAA U CTApIIEMY ITIOKOJIEHUIO, B3AUMHOI'O
yBaXKeHUsI, OEPEKHOT0 OTHOUICHHS K KYyJIbTYpPHOMY HAaClIEIUI0 U TPAAULIUIM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickon denepaunu, NpUpoae U OKPYKaIOLIEH cpee.
JInuHOCTHBIE pe3ybTaThl OCBOEHUS Y4eOHOTO npeameTa «bruosiorus» T0KHbBI OTpaXKaTh
TOTOBHOCTb U CIIOCOOHOCTH 00YUarOIMIKUXCsl PYKOBOJICTBOBATHCS c(hOPMUPOBAHHON BHYTPEHHEH
MTO3ULIMEN IMYHOCTH, CHCTEMOM LIEHHOCTHBIX OPUEHTALNN, TO3UTUBHBIX BHYTPEHHUX



yOEKICHHI, COOTBETCTBYIOIIUX TPATUIIMOHHBIM IEHHOCTSIM POCCUHCKOTO O0IIeCTBa,
paciiipeHue )KU3HEHHOTO OIBbITA U OTbITa JIEATEILHOCTH B MPOIIECCe peaTn3allii OCHOBHBIX
HAIpPaBIIEHUH BOCIIUTATEIHHOMN JIEATEIHHOCTH, B TOM YHCJIEC B YACTH:

1) rpaxk1aHCKOrO BOCIIMTAHUS:

c(OpMHPOBAHHOCTH TPAKIAAHCKOM MO3UIMK 00yYaIOIIErocs KaKk aKTHBHOTO U
OTBETCTBEHHOTO YJ€HA POCCUNUCKOro OOIIeCTBa;

OCO3HAHME CBOUX KOHCTUTYLIMOHHBIX IPaB M 00S13aHHOCTEH, YBa)KEHUE 3aKOHA U
MIPABOIIOPSIIIKA;

TOTOBHOCTb K COBMECTHOM TBOPUECKOW ACATEIBHOCTU IPU CO3JaHUU y4eOHBIX MPOEKTOB,
pelIeHnr y4eOHbIX U MTO3HABATENIbHBIX 33/1a4, BBIMOJHEHUH OMOIOTHYECKUX IKCIIEPUMEHTOB;
CIOCOOHOCTH OIPENesATh COOCTBEHHYIO TIO3HUITUIO TI0 OTHOIICHUIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBICHSTH €€,

YMEHHE YYUTHIBATh B CBOUX JICUCTBUAX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJIEH C pa3HBIMH YOSKICHUAMH, KYJIbTYPHBIMU IIEHHOCTSMU U COLUATBHBIM
TIOJIOKCHHUEM;

TOTOBHOCTb K COTPYIHUYECTBY B IIPOIIECCE COBMECTHOTO BBHIMOJHEHUS YUEOHBIX,
MO3HABATENBHBIX M UCCIIE0BATEILCKUX 3a/1a4, YBAXHUTEIHHOIO OTHOIICHUS! K MHEHUIO
OIIIOHEHTOB P 00CYKIEHUU CIIOPHBIX BOIIPOCOB OMOIOTHYECKOT0 COJIEPKAHUS;
TOTOBHOCTH K TYMaHHUTAPHOH U BOJIOHTEPCKOM ESATETHHOCTH;

2) maTpUOTHUYECKOTO BOCTIUTAHUSA:

c(hOPMHUPOBAHHOCTH POCCHICKON TPaXKTaHCKON MICHTUIHOCTH, TATPUOTU3MA, YBAKEHUS K
CBOEMY Hapojy, YyBCTBA OTBETCTBEHHOCTH Tepen PonnHoil, ropaocTu 3a cBoi Kpail, CBOIO
Ponuny, CBO# SI3BIK U KYJIBTYpY, MPOIILUIOE U HACTOSIIEE MHOTOHALIMOHATIBHOTO Hapoaa Poccuu;
[IEHHOCTHOE OTHOIIIEHUE K MPUPOJHOMY HACTEAUIO U MaMATHUKAM MPUPOJbI, TOCTHKEHUSIM
Poccuu B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CHOCOOHOCTH OLIEHUBATH BKJIA/] POCCUNCKUX YYEHBIX B CTAHOBJICHHE U Pa3BUTHE OMOJIOTHH,
MMOHMMAaHHUS 3HAYCHUSI OMOJIOTHH B IO3HAHUU 3aKOHOB IPUPOJIBI, B )KU3HH YEIIOBEKA U
COBPEMEHHOT0 00IIeCTBa;

uaerHas yoex1EHHOCTh, TOTOBHOCTH K CIY)KCHHUIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTD
3a ero cynp0y;

3) IyXOBHO-HPABCTBEHHOTO BOCITUTAHUS:

OCO3HaHME AYXOBHBIX LIEHHOCTEH POCCHIICKOTr0 Hapo/a;

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO ITOBE/ICHUS;

CIOCOOHOCTH OLIEHUBATh CUTYAIUIO U IPUHUMATh OCO3HAHHBIC PELICHUS, OPUEHTUPYACH Ha
MOpaTbHO-HPABCTBCHHBIE HOPMBI U IICHHOCTH;

OCO3HAaHME JINYHOTO BKJIaJia B IOCTPOEHHE YCTOWYMBOTO OYAYILEro;

OTBETCTBEHHOE OTHOIIIEHHE K CBOMM POJMTENSIM, CO3JJAaHHIO CEMbH Ha OCHOBE OCO3HAHHOTO
MIPUHSTHSI IEHHOCTEW CEMEIHON KU3HU B COOTBETCTBHUHU C TPATUIUSIMU Hapo10B Poccuu;

4) 5CTETUYECKOTO BOCITUTAHUS:

ACTETUYECKOE OTHOIIEHUE K MUY, BKIIOUasi 3CTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/Aa, OOIECTBEHHBIX OTHOIICHUH;

MOHMUMAaHKUE YMOLIMOHAIBHOTO BO3ACHCTBUS )KUBOUM MPUPOABI U €€ [IEHHOCTH;

TOTOBHOCTh K CAMOBBIPKCHUIO B PA3HBIX BHUJaX UCKYCCTBA, CTPEMIICHUE TTPOSIBIISITH
KauecTBa TBOPUYECKOU JTHUHOCTH;

5) ¢pu3HUecKOTo BOCIUTAHUS, (POPMUPOBAHUS KYJIBTYPHI 370POBBS H

AMOIIMOHAIBHOTO OJIArOMONyYus:

MMOHUMaHWE W pean3allis 3JI0pPOBOTO B 0€30MMacHOr0 00pasa KU3HH (310pOBOE TUTAHUE,
COOJTIOICHHE TUTUEHUYECKUX MTPABIII U HOPM, COATAaHCUPOBAHHBIN PEXKUM 3aHATHHA U OT/IBIXA,
perynsipHasi pu3nvecKasi akTHBHOCTE ), OEPEKHOTO, OTBETCTBEHHOTO U KOMITETEHTHOTO
OTHOIIEHHS K COOCTBEHHOMY (PU3MUECKOMY M IICUXUYECKOMY 3/I0POBBIO;

MMOHWMAaHWEe IEHHOCTH MPAaBWJI WHAWBHYATBHOTO H KOJUICKTHBHOTO 0€301acHOTO
MOBE/ICHUS B CUTYAIIUAX, YTPOKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HaHWE TIOCTIEICTBUIA U HEMPHUATHUS BPEIHBIX IPUBBIYEK (YIOTPEOIECHUS aIKOT OIS,
HApKOTHUKOB, KypeHUS);

6) TPyZIOBOTO BOCIIUTAHUS:



TOTOBHOCTH K TPYAY, OCO3HAHUE IIEHHOCTH MacTePCTBA, TPYIAOTIO0HE;

TOTOBHOCTb K aKTUBHOM JI€ATEIHHOCTH TEXHOJIOTUYECKON U COLIMAbHOM HANIPaBIEHHOCTH,
CIOCOOHOCTH HHUIIMUPOBATH, TUTAHUPOBATH U CAMOCTOSTENILHO BBIMIOJHATH TAKYIO 1EATEIHHOCTS;
MHTEpPEC K pa3INuHbIM chpepam npodeccroHanbHON AesITeNbHOCTH, YMEHHE COBEPIIATh
OCO3HAHHBIN BHIOOP Oynyiel mpodeccuu 1 peain30BbIBATH COOCTBEHHBIC KU3HESHHBIC TUTAHEI;
TOTOBHOCTb U CIIOCOOHOCTH K 00OPa30BaHUIO U CaMOOOPa30BAHUIO HA MIPOTSHKEHUH BCEr
KU3HU;

7) SKOJIOTUYECKOTO BOCIIUTAHUS:

HKOJIOTHYECKH 11eJIECO00pa3HOE OTHOIICHUE K MPUPOJIE KaK UICTOUHUKY KH3HHU Ha 3eMiie,
OCHOBE €€ CyIleCTBOBAHUS;

MOBBIIIEHUE YPOBHS YKOJIOTHUECKON KyIbTyphl: MPUOOPETEHUE OTBITA TNIAHUPOBAHUS
MTOCTYIKOB M OLEHKU UX BO3MOXHBIX IMOCJIEICTBUM JJIsl OKPY>KAIOIIEH Cpeibl;

OCO3HAHME TII00AILHOTO XapaKTepa KOJIOTHYECKUX MPoOIeM U IyTel UX PeLIeHuUs;
CHOCOOHOCTH MCIIOIb30BAaTh MPUOOPETaeMble MPU U3yYECHUHN OMOJIOTUY 3HAHUS U YMEHUS

[IPH PEIICHUN TIPOOJIEM, CBSI3aHHBIX C PAllMOHAIBLHBIM MTPUPOIONONIBE30BaHNEM (COOITI0ICHUE
MIpaBWJI TOBE/ICHUSA B IIPUPO/IE, HAPABICHHBIX HA COXpaHEHHE PAaBHOBECHSI B 9KOCUCTEMAX,
OXpaHy BUJOB, IKOCHCTEM, Orochepsl);

AaKTUBHOE HETIPUATHE IEHCTBUMN, IPUHOCALIUX BpE OKPYKaIOLIeH NpUpoIHOn cpee,

YMEHHE IMPOTHO3UPOBATH HEOIATONPHUSTHBIC SKOJIOTHICCKHUE TTOCISACTBHS MPEATPUHUMACMBIX
NEUCTBUI U TPeIOTBPAILATh HX;

HAJTMYUE Pa3BUTOTO IKOJIOTHYECKOTO MBIIIUICHHUS, YKOJIOTHICCKOUW KYIbTYPBI, OIBITA
JeSITeIbHOCTH SKOJIOTHUECKOI HApPaBICHHOCTH, YMEHHS PYKOBOJICTBOBAThHCS HMH B
MMO3HABATEIFHON, KOMMYHUKATUBHOM U COIIMATTLHON MTPAKTHKE, TOTOBHOCTH K YYaCTHIO B
MPAKTUYECKON AESITEFHOCTH YKOJIOTMYECKOI HAIIPaBIEHHOCTH;

8) IEHHOCTH HAYYHOTO TIO3HAHUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO

Pa3BHUTHS HAYKH U OOIIECTBEHHOM MTPAKTUKH, OCHOBAaHHOTO Ha JIMAJIOTE KYJIBTYP,
CHOCOOCTBYIOIETO OCO3HAHUIO CBOET0 MECTa B MOJIUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHHUE SI3BIKOBOM M YMTATEIHCKOM KYJIBTYPHI KaK CPEJICTBA B3aUMOJICHCTBUS
MEX1y JIFOIbMU U TIO3HAHUSI MUPA;

MMOHMMAaHHE CIEIUPUKNA OMOJIOTHH KaK HayKH, OCO3HAHUS e€ poyid B (DOPMHUPOBAHHH
paIMOHaIBLHOTO HAYYHOTO MBIIIIEHUS, CO3/IaHUH IIEJIOCTHOTO MPEJICTABICHUS 00 OKpYXKaIoIeM
MUpE KaK O eMHCTBE MPUPOJIBI, YeIOBEeKa U O0IIECTBA, B MO3HAHUY MPUPOTHBIX
3aKOHOMEPHOCTEH U pelIeHUuH MpoOdIeM COXpaHEHUs! IPUPOTHOTO PABHOBECHS;
YOKAEHHOCTh B 3HAYMMOCTH OMOJIOTHH TSI COBPEMEHHOM IUBIIIN3AIAN: 00eCTIeueHUs
HOBOTO YPOBHS Pa3BUTHUSI MEIUIIUHBI, CO3/JaHHE MEPCTIIEKTUBHBIX OMOTEXHOIOTUH, CITOCOOHBIX
peniaTh pecypcHbie MpoOIeMBbl Pa3BUTHUS YEJIOBEUSCTBA, IOMCKA ITyTeH BBIXO/a U3 TI00ATBHBIX
HKOJIOTMUECKUX MPOOIeM U 0OecTiedeH sl epexoa K YCTOWYMBOMY Pa3BUTHIO, PAllMOHATEHOMY
MCIOJIb30BAHUIO TTPUPOHBIX PECYPCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB KHU3HU;
3aMHTEPECOBAHHOCTh B MOJYYCHUU OMOJIOTHYECKUX 3HAHUH B IIEJISX MOBBIIMIEHUS 00IIIei
KYJbTYpbI, €CTECTBEHHO-HAYYHON TPaMOTHOCTH, KaK COCTaBHOM YacTh (DYHKITMOHAIBHON
IrPaMOTHOCTH O0y4aromuxcs, (GopMUpyeMoil Mpu U3ydeHUH OUOJIOTHH;

MMOHMMAHHE CYNTHOCTH METOJIOB TIO3HAHHUS, UCTIOJB3YEMBIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HMCTIOIB30BATh MOJIydaeMble 3HAHUS JIJIS aHANTu3a U OOBSICHEHHUSI SIBICHUN
OKPYKAFOIIIEero MUpa U MPOUCXOSIINX B HEM H3MCHCHH, YMEHHE JeJIaTh 000CHOBAHHBIE
3aKJIFOUEHUS HA OCHOBE HAYYHBIX (DAKTOB U UMEIONIUXCS JAaHHBIX C [ETbI0 TOTYYSHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSATEIHHO HUCIONIb30BaTh OMOIOTHYECKUE 3HAHUS JUISI PEeIICHUS

POoOJIeM B PealTbHBIX KU3HECHHBIX CHTYAIIHSIX;

OCO3HaHUE IIEHHOCTU HAYYHOH JeATeIbHOCTH, TOTOBHOCTh OCYILECTBIISATH MPOESKTHYIO U
HCCIICIOBATEILCKYIO ACATSIIbHOCTh HHIUBUIYATBHO U B TPYIIIIE;

TOTOBHOCTB U CIIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO M caMO00pa30BaHUIo, K
AKTUBHOMY TIOJTYUYEHHUIO HOBBIX 3HAHUI 110 OMOJIOTHH B COOTBETCTBUU C KU3HEHHBIMHU
MOTPEOHOCTSIMH.

METAIIPEJIMETHBIE PE3YJIbTAThBI



MertamnpeaMeTHbIe pe3yIbTaThl OCBOCHHS yUeOHOTO npenMeTa «bronorus» BKIIOYaroT:
3HaYUMBIE U1 (POPMHUPOBAHUS MUPOBO33PEHUS 00YUAIOIINXCS MEXAUCHUIUTMHAPHBIE
(MexrnpeMeTHbIE) 00LIeHayYHbIE TIOHATHS, OTPaKAIOIINE IIEIOCTHOCTh HAYYHOW KapTUHBI MUPA
U celu(prKy METOI0B TTO3HAHMSI, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPT U,
SIBJICHHE, TPOLIECC, CUCTEMA, HAYUHBIN (aKT, MPUHLIUII, TUIIOTe3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopusl, UCClIeJIOBaHNE, HAOIIOIeHUE, U3MEPEHHUE, SKCIIEPUMEHT U JPYTHE); YHUBEPCAIbHbBIE
yueOHbIe NeiicTBUs (T03HABATEIbHbIC, KOMMYHUKATUBHBIC, PETYISTHBHBIC ), 00ECTICUHBAOIINE
¢dbopmupoBanue GyHKIIMOHATBEHOM IPaMOTHOCTH M COI[UAIBHON KOMIIETEHIIUU 00YyYaroINXCs;
CIOCOOHOCTH 00YYAIOUIMXCS HCIIOJIb30BaTh OCBOSHHBIE MEXKIUCIIUILTNHAPHBIE,
MHPOBO33PEHYECKUE 3HAHUSI M YHUBEpCAJIbHbIE YUeOHbIE JCHCTBUS B IO3HABATEILHON U
COLIMAJIBHOM ITPAKTHKE.

B pe3ynbrare u3yueHusi OMOJI0THMH Ha YPOBHE CPEAHETo 00111ero o0pa3oBaHus y
oOyuatoierocsi OyayT chopMUpPOBaHbI IO3HABATEIHHBIC YHUBEPCAIBHEBIE YUeOHbIC IEHCTBUS,
KOMMYHHUKATHUBHbIE YHUBEpCAIbHbIE YUeOHbIe NEHCTBUS, PErYISITUBHbIE YHUBEPCAIbHbBIE
yueOHbIe eCTBUS, COBMECTHAS IEATEILHOCTb.

MeTtanpeaMeTHble pe3ynbTaTbl OCBOCHHS MPOTpaMMbl CPEeTHET0 00IIero 00pa3oBaHus
JOJKHBI OTPaKaTh:

OBnaneHue yHUBEpCAIbHBIMU Y4eOHBIMU IT03HABATEIbHBIMU JEHCTBUSIMU:

1) 6a3oBBIC JIOTHYECKHE JCHCTBUS:

CaMOCTOSITENILHO (POPMYITUPOBATEH U aKTyaIH3UPOBATh IPOOIIEMY, pacCMaTPUBATh €€
BCECTOPOHHE;

MCIOJIb30BaTh IPU OCBOCHUHU 3HAHUH MPUEMBI TIOTHYECKOTO MBIIIICHHS (aHAIN3a, CHHTE3a,
CpaBHEHHsI, KiIaccu(ukaum, 0000IIeHNs ), PACKPBIBATH CMBICI OMOJIOTUYECKHUX TTOHSATHI
(BBLOENATH WX XapaKTepHbIC MPU3HAKU, YCTAHABINBATH CBSI3U C IPYTUMHU IMOHSATUSIMU);
OIIpEeEIATh LENIN AESITEbHOCTH, 3aaBasi IapaMeTpbl U KPUTEPUU UX JTIOCTHKEHUS,
COOTHOCHUTH PE3YyJbTaThl AEATEIHLHOCTHU C MOCTABICHHBIMU IEIISMU;

MCTIOJIb30BATh OMOJIOTUYECKUE TIOHATHS 111 OOBsICHEHUS (PAKTOB U SBJICHHUIA )KUBOKH
MIPUPOJIBI;

CTPOMTD JIOTUYECKUE PACCYXKACHUS (MHIYKTUBHBIE, I€IyKTUBHbBIE, 10 aHAJIOTUH ), BBIABIIATH
3aKOHOMEPHOCTH U MTPOTUBOPEUHS B paCCMATPUBAEMBIX SBICHUSX, (DOPMYIHPOBATH BHIBOABI U
3aKJIFOUYEHNUS;

IIPUMEHSTh CXEMHO-MOJIEIbHBIE CPEJCTBA [ PEJCTABIICHUS CYILIECTBEHHBIX CBSI3EU U
OTHOIIIEHUH B U3y4aeMbIX OMOJIOTHYECKUX O0BEKTAX, a TAKKE MPOTUBOPEUHI pa3HOTO poja,
BBISIBJICHHBIX B PA3JTUYHBIX HH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh IJIaH PEHICHUs TPOOIEMbI C YUETOM aHATN3a UMEIOLUXCS MaTePUATIbHBIX

U HEMATEpUAJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JIESITEILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIbTATOB LENSIM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJIMHHUPOBATH U BBIIOJIHATH PA0OTY B YCIOBUSX PEAIbHOTO, BUPTYaIbHOTO U
KOMOHWHUPOBAaHHOT'O B3aUMOAEHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NPU PELICHUH KU3HEHHBIX TPoOJeM.

2) 6a30BbIe UCCIIEOBATENbCKUE ICHCTBHSL:

BJIa/IETh HAaBbIKAMU y4eOHO-MCCIIEA0BATEIbCKON U TPOEKTHOM 1€ATEIbHOCTH, HaBbIKAMU
paspelieHus npo0saeM, ClIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY ITOMCKY METO/I0B
pelIeHns MPaKTUYECKUX 3aj1a4, IPUMEHEHUIO Pa3IMUHbIX METOJI0B IMO3HAHUS;

HCII0JIb30BaTh PA3JIMUHBIE BUJBI AESITEIBHOCTH 110 MOJTYYEHUIO HOBOTO 3HAHUS, €T0
MHTEpIIpEeTANH, TPeoOpPa30BaHUIO U TPUMEHEHHUIO B YU€OHBIX CUTYalUsIX, B TOM YHCIIE IpU
CO3JIaHMH Y4EOHBIX M COIIMATIBHBIX IPOEKTOB;

(GbopMHPOBaTh HAYYHBIH TUIT MBILUICHUS, BJIa/I€Th HAYYHOU TEPMUHOJIOTHEH, KITFOUEBbIMU
MOHATHSIMU U METOJIaMU;

CTaBUTH U (hopMyIHupoBaTh COOCTBEHHBIC 33/1a4l B 00pa30BaTEIbHON JEATEIHHOCTH U
KU3HEHHBIX CUTYaIIHIX;

BBISIBJISITH IPUYMHHO-CIICJICTBEHHBIE CBSI3U U aKTyallM3UPOBATh 33/1a4y, BBIIBUTATh

TUNOTE3Y €€ pelieHus, HaXOAUTh apryMEHTHI JIJIsl I0Ka3aTeIbCTBA CBOUX YTBEPKIEHUM, 3a/1aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,



aHAJIM3UPOBATh MOJYYCHHBIEC B XO/I€ PEUICHUS 3aJaul Pe3yIbTaThl, KPUTHUECKH OIICHUBATh
UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CHTYallUsIM, OLICHUBATh MPUOOPETEHHBIH OMBIT;

OCYILLECTBIIATH LI€JIEHAIIPABICHHBIH ITOKCK ITEPEHOCA CPEICTB U CIIOCOOO0B AEHCTBUS B
pohecCHOHATLHYIO CPEy;

YMETb IEPEHOCUTh 3HAHUS B I03HABATEIbHYIO M MPAKTHUECKYIO 001acTH

KU3HEIEATEbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX PEIMETHBIX 001acTeil;

BBIJIBUTaTh HOBBIEC UJCH, IPEAIaraTh OpUrHHAIBHbIEC TOIXOIbI H PEIICHHS, CTABUTh

Ipo0JIeMbl U 33Ja4u, IOMyCKalOIUe allbTePHATUBHbIE PELLICHHUS.

3) pabora ¢ uHpopMaIuUei:

OPHEHTUPOBATHCS B PA3JIMYHBIX HCTOUHUKAX HHPOPMALUU (TEKCTE yueOHOIo mocoous,
HAYYHO-TIONYJISIPHON JIUTEpaType, OMOIOTUYECKHUX CIIOBAPSIX U CIIPABOYHHUKAX, KOMITBIOTEPHBIX
0a3ax naHHbIX, B IHTEepHEeTE), aHaIM3UpoBaTh HH(GOPMALIMIO Pa3IMYHBIX BUIOB U GOpPM
IIPEJICTaBICHMS], KPUTUUECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEITPOTUBOPEUYNBOCTD;
(bopMynHMpOBaTh 3aIPOCHI U IPUMEHATh Pa3IMYHbIE METObI IIPU MIOUCKE U 0TOOpE
Onoorndeckoil nHGopMaIuu, HeOOXOIMMOH JIJIs BBIITOJIHEHUS yU4EOHBIX 3a/1a4;

IIPUOOPETATh ONBIT HCIOJIB30BaHMsI HH(OPMALIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH,
COBEpPIICHCTBOBATh KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAHUSI PA3JIMUHbIX IOMCKOBBIX CUCTEM;
CaMOCTOSITEJILHO BBIOMPATh ONTUMAIbHYIO ()OPMY IPEACTaBICHUS OHOIOTHYECKOM
nHpopmanuu (cxembl, rpaduKu, TUarpaMMbl, TaOJIHUIIBI, PUCYHKH U APYTOe);

HCIOJIb30BaTh HAYYHBIN A3bIK B KAUECTBE CPEJICTBA ITPHU paboTe ¢ OMOIOrHYECKOn
nHpOpManKeii: MPUMEHATh XUMUYECKUe, pU3nuecKie 1 MaTeMaTHYECKUe 3HAKH U CUMBOJIBI,
¢bopMmyIbl, a00peBHaTypy, HOMEHKJIATypy, UCIOIb30BATh U IPE0OPa30BbIBATh 3HAKOBOCUMBOJINYECKUE
CpEICTBA HATJISIHOCTH;

BJIaJIeTh HaBbIKAaMM PACIIO3HABAHUSA U 3aILUThl HH()OpMaIK, HHPOPMALIMOHHOM

0€30MaCHOCTH JTMYHOCTH.

OBnazieHe YHUBEPCAIbHBIMU KOMMYHHKAaTUBHBIMH JICHCTBUSAMU:

1) obmenue:

OCYLLIECTBISATH KOMMYHHUKALIUU BO BceX cdepax *KHU3HHU, aKTUBHO y4acTBOBATh B TUAJIOre

WIN JUCKYCCHHU TI0 CYHIECTBY 00CYKIaeMOoi TeMbl (YMEHHE 331aBaTh BOIIPOCHI, BHICKA3hIBATh
CYXXJIEHUS] OTHOCUTEIHHO BBIMIOJHEHUS IPEJIaraeéMoi 3aJjauu, yUuThIBaTh HHTEPECH U
COTJIACOBAHHOCTD MO3UIUI IPYrUX YYaCTHUKOB AMAJTIOTA WK AUCKYCCUN);

pacrio3HaBaTh HeBepOaJIbHbIE CPEICTBA OOIEHUS, TOHUMATh 3HAUYCHHE COLUAIIbHBIX

3HAKOB, MPEANOCHIIIOK BO3SHUKHOBEHMSI KOH(DIUKTHBIX CUTYallul, yMETh CMSr4aTh KOH(QIUKTHI U
BECTH IIEPErOBOPHI;

BJIQ/IETh PAa3IMUHBIMU CIIOCOOaMH OOILIEHUS U B3aUMOJIEHCTBHUS, TOHUMAaTh HAaMEepEHUs

APYTUX JIO/IEH, IPOSBIATh YBOKUTEIBHOE OTHOLLIEHHE K COOECETHUKY M B KOPPEKTHOU opme
(GbopMyIMpOBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO M JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIOIb30BAaHUEM S3BIKOBBIX

CPEICTB.

2) cCOBMECTHas AEATEIbHOCTD:

MTOHUMATh U UCTIOIb30BaTh MPEUMYIIECTBA KOMAH/IHON ¥ UHIUBUIYalIbHON pabOTHI IpU
peleHny OMOoI0rnYecKoi MpooIeMbl, 000CHOBBIBATh HEOOXOAUMOCTb IPUMEHEHHUS TPYIIIOBBIX
(¢bopM B3aMMOJENCTBYS IPU pPELIEHUH yueOHOW 3aauu;

BBIOMPATh TEMATHKY U METOJIbI COBMECTHBIX JIEHCTBUI C yUETOM OOIUX HHTEPECOB U
BO3MOXKHOCTEH Ka)/10T0 4jieHa KOJUIEKTHBA;

MPUHUMATD 1IEJI1 COBMECTHOM JIE€ATETbHOCTH, OPTraHU30BBIBATh U KOOPAUHUPOBATH

JEUCTBHS 10 €€ JOCTUKEHUIO: COCTABIIATH IUIAH JEHUCTBUMN, PACTIPEAEIATH POIU C Y4ETOM MHEHUI
YYaCTHUKOB, 00CYKIaTh pe3y/IbTaThl COBMECTHON pabOTHI;

OLIEHHMBATh KAYECTBO CBOETO BKJIA/a U KaXKJA0r0 yYaCTHHUKA KOMaH/bI B OOIINNA pe3yabTaT

10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeJularath HOBbIE IPOEKTHI, OLIEHUBATh UI€U C MMO3UIIMHA HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIATh O3UTUBHOE CTPATETMUYECKOE NTOBEJCHHUE B PA3JIMYHBIX CUTYALHSX,



IPOSIBJISITH TBOPUECTBO U BOOOpaKEHHE, ObITh HHUIIMATUBHBIM.

OBnazneHne yHUBEPCAIBHBIMU PETYISTUBHBIMA JCHCTBUAMMU:

1) camoopranuzanus:

UCIOJIb30BaTh ONOJIOTMYECKUE 3HAHUS IS BBIABICHUS IPOOJIEM U UX PELICHUs B

KU3HEHHBIX M YUYE€OHBIX CUTYallUsX;

BbIOMPATh HA OCHOBE OMOJIOIMUYECKUX 3HAHUH LIEJIeBbIE U CMBICJIOBbIE YCTAHOBKU B CBOUX
JEUCTBUAX U MOCTYIKaX 10 OTHOLLIEHUIO K KUBOU IIPUPOJIE, CBOEMY 3[J0POBBIO U 37J0POBbIO
OKPY>KAIOILNX;

CaMOCTOSITENILHO OCYILIECTBIISATH MO3HABATEIbHYIO ACATEIbHOCTD, BBISBIISATH IPOOJIEMBI,
CTaBUTb U (POPMYIUPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHON JAEATEIILHOCTH U
KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJILHO COCTABJIATH IUIAH PEIIEHUs TPOOJIeMbl C YUETOM UMEIOILUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M MPEAOUYTECHUH;

JlaBaTh OLIEHKY HOBBIM CHUTYalLHsIM;

pacIpsATh paMK{ y4eOHOTO IIpeMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHHIA;

Jies1aTh OCO3HAHHBIN BBIOOD, apIryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;
OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBATh (POPMUPOBAHUIO U ITPOSABICHUIO IIUPOKOH 3PYAULIMU B Pa3HBIX 00JaCTIAX
3HaHWi, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENbHBINA M KYJIBTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, BHOCUTh KOPPEKTUBBI B JIEATEIbHOCTh, OLIEHUBATh
COOTBETCTBHUE PE3YJITATOB LIEIISM;

BJIAJICTh HaBBIKAMH MTO3HABATEILHON peIEKCUN KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBHMA

Y MBICIIUTENIbHBIX NPOLECCOB, UX PE3yJIbTaTOB U OCHOBAHHM, UCIIOJIb30BaTh NPUEMBI pedIieKCUU
IUIsl OLIEHKU CUTYalliH, BEIOOpA BEPHOTO PEIICHHUS;

YMETb OLICHMBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PELICHNUS 10 UX CHHKEHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IPU aHAJIU3€E PE3YJIbTATOB ACSITEIbHOCTH;

3) npunstue cedst U JPyTrux:

IIPUHUMATD ce0sl, TIOHUMasi CBOM HEJOCTAaTKU U JIOCTOMHCTBA;

IIPUHUMATHh MOTHUBBI U apIYMEHTBI JPYTUX IIPHU aHAJIU3€E PE3YJIbTaTOB AEATEIbHOCTH;
IIpU3HABaTh CBOE MIPABO U IIPABO APYTUX HA OIINOKU;

pa3BUBaATh CIOCOOHOCTh IOHUMATh MU C MO3ULUK JPYroro 4eroBeka.

I[NPEAMETHBIE PE3VIJIBTATHI

ITpenmeTHbIe pe3ynbTaThl OCBOEHUS COJiepKaHus yueOHoro nmpeamera «buonorus» Ha
yriyOJIEHHOM YpPOBHE OPHUEHTHUPOBAHBI HA oOecreueHrne MpoPIbHOTO0 00yUeHUs 00yUYaroInuXCs
6uosioruu. OHU BKIIIOYAIOT: crieU(pUUEcKue sl OMOJIOTMH Hay4YHbIe 3HAHUS, YMEHUS U CTIOCOObI
JEHCTBUI 110 OCBOEHUIO, MHTEPIPETALUU U TPEOOPa30BAHUIO 3HAHUM, BUJIBI JESTEILHOCTH 110
MOJTyYEHHIO HOBBIX 3HaHUH U UX IPUMEHEHHUIO B PA3IUUHBIX YUEOHBIX, @ TAK)KE B pEAIbHBIX
KU3HEHHBIX cuTyalusx. [IpenmeTHbie pe3yabTaTsl IPEACTABIEHbI MO TOJaM U3yUeHHUS.
IIpenmeTtHble pe3ynbTaThl OCBOEHUs yueOHoro mpeamera «buonorus» B 10 kiaacce 10MKHbBI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUI O MECTE U POJIM OMOJIOTMH B CUCTEME €CTECTBEHHBIX HayK, B
(OpMHPOBaHUM €CTECTBEHHO-HAYYHOU KapTUHBI MUPA, B TO3HAHUH 3aKOHOB NMPUPObI U PELUICHUH
po6JIeM palMoOHAIBLHOTO MPUPOAONOIb30BAHUS, O BKIIAJIE POCCUMCKHUX U 3apyOeKHBIX YUEHBIX B
pa3BUTHE OMOJIOTHY;

BJIaJICHHE CUCTEMON OMOJIOTMYECKHX 3HAHUM, KOTOpasi BKJIIOYAET: OCHOBOIIOJIAT AIOIIIHE
OMOJIOrMYeCKHe TEPMHUHBI U MOHATHUS ()KU3Hb, KJIETKa, OpPraHu3M, MeTaboI13M, TOMEOCTas,
CaMOpETryJIALUs, CAMOBOCIIPOU3BEICHNE, HACIECTBEHHOCTh, U3MEHYHBOCTD, POCT U Pa3BHUTHUE),
ouonorudeckue Teopun (kierounas teopus T. [lIsanna, M. lllneiinena, P. Bupxosa,
XpoMocoMHas Teopust HaciencTBeHHocT T. Moprana), yuenus (H. Y. BaBunoa — o mieHTpax
MHOT000pa3us ¥ MPOUCXOKIACHUS KYIbTYPHBIX pacTEHHIT), 3aKOHBI (€AMHO00pa3rs MOTOMKOB
IIEPBOTO MTOKOJIEHUS, PACLIECIIEHUS, YUCTOTHI FaMET, HE3aBUCUMOTr0 HacienoBanus . Mennens,
TOMOJIOTMUYECKUX PSAJIOB B HAacJaeACTBEHHOM n3menunBocty H. . BaBuiosa), npuHLHUIIEL
(KOMILJIEMEHTapHOCTH);

BJIaJIeHHE OCHOBHBIMU METOJIaMH HAyYHOT'O TIO3HAHUS, UCIOJIb3YEMBIX B OMOJIOTHUECKUX



MCCIIEIOBAaHMSIX JKUBBIX O0OBEKTOB (OMHCaHUEe, U3MEpeHHe, HaOII01eHNE, SKCIICPUMEHT);

YMEHUE BBIIEISTh CyIIECTBEHHbIE IPU3HAKU: BUPYCOB, KJIIETOK MPOKAPUOT U FYKAPHOT,
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPIraHU3MOB, B TOM YHCIIEe OaKTEepHii, TpHOOB, pacTeHuil,
YKUBOTHBIX U YEJIOBEKA, CTPOEHUSI OPTaHOB U CUCTEM OpPraHOB PACTEHUM, ’KUBOTHBIX, YEJIOBEKA,
IIPOLIECCOB JKU3HEIEATENBHOCTH, IPOTEKAIOIINX B OPraHU3Max PacTEHUH, )KUBOTHBIX U YEJIOBEKA,
OMOJIOTMYECKHX MPOIIECCOB: 0OMEHa BEIIeCTB (MeTa00JIM3M), IPEBPAIEHUS SHEPTUH, OPOKEHUS,
aBTOTPO(HOTO U reTepoTpOPHOr0 THUIIOB MUTAHKS, (POTOCHHTE3a M XeMOCHHTE3a, MUT03a, Mei03a,
ramMeToreHesa, sMOpruoreHesa, moCTIMOPUOHAIBHOTO Pa3BUTHS, PA3MHOXKEHUS,
WHIUBUAYAJIBHOTO Pa3BUTHS OpraHu3Ma (OHTOT€HE3a), B3aUMO/ICHCTBUS T€HOB, T€TEpPO3HCa,
HCKYCCTBEHHOI'0 0TOOpa;

YMEHHUE YCTaHABIMBATh B3aUMOCBSI3M MEXK/y OpPTraHOMIaMH KJIETKU U UX (PyHKIHSIMH,
CTPOCHHEM KJIETOK Pa3HbIX TKaHeH U uX QyHKUUAMHU, MEKYy OpraHaMHl U CUCTEMaMH OPraHOB Y
pacTeHuii, )KUBOTHBIX U YEJIOBEKA U UX (DYHKIMSIMHU, MEXKITY CUCTEMaMU OPTaHOB U MX
GyHKIUSAMU, MEXKIY dTarlaMu 0OMEHa BEUIeCTB, dTallaMH KJIETOYHOTO KA U KU3HEHHBIX
IIUKJIOB OPTaHU3MOB, ATallaMH SMOPUOHAIBHOTO Pa3BUTHS, TCHOTUIIOM U (PEHOTHIIOM,
(dheHoTUIOM U (haKTOpaMu CpeJlbl OOUTAHNS,

YMEHME BBISABIATH OTIMYUTEIbHbBIE IIPU3HAKH KUBBIX CUCTEM, B TOM UUCIIE PACTEHUH,
YKUBOTHBIX U YEJIOBEKA;

YMEHHE HCIIOJIb30BaTh COOTBETCTBYIOIINE APTYMEHTHI, OHOIOTUYECKYIO0 TEPMUHOJIOTHIO U
CUMBOJIMKY JJIs1 JOKA3aTeJIbCTBA POACTBA OPraHU3MOB Pa3HbIX CUCTEMATUYECKUX TPYIII;
YMEHHE pelIaTh OMOJOTHUECKHE 3a/1a4H, BBISBIATh IPUUYMHHO-CIIEICTBEHHBIE CBSA3H MEXKAY
UCCIIeTyeMbIMU OMOJIOTHUECKUMU MTPOLIECCAaMH U SBIICHUSIMU, JI€TIaTh BHIBOABI M MPOTHO3bI HA
OCHOBAHUU MOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBITIOJHSATH JIa0opaTOpHbIE U MPAKTUYECKUE pabOThI, COOII0IaTh MpaBuiIa Mpu

paboTe ¢ y4eOHBIM U JTA00PaTOPHBIM 000PYIOBAHHEM;

YMEHUE BbIABUTATh TUIIOTE3bI, IPOBEPATH UX IKCIIEPUMEHTAIbHBIMU CPEJICTBAMU,

bopMynHpys 1EeNb UCCIIeI0OBAaHMS, aHATU3UPOBATH MOJTyYSHHBIE PE3yIbTAThI U I€TaTh BHIBOBI;
YMEHHE y4acTBOBaTh B y4eOHO-HCCIEA0BATEIHCKON paboTe M0 OHOIOTHH, SKOJIOTHH U
MeIUIMHE, TPOBOIUMON Ha 0a3e MIKOJBHBIX HAyYHBIX OOIIECTB, U MMyOINYHO PEACTABISTH
MOJIy4YE€HHBIE PE3YNIbTAThl HA YYEHUYECKUX KOH(PEPEeHIIHSIX;

YMEHHE OLICHUBATh 3THYECKUE ACIIEKThl COBPEMEHHBIX HCCIIEA0BaHUN B 001acTH OMOJIOTUI

Y METUIMHBI (KJIOHUPOBaHME, HICKYCCTBEHHOE OIJIOJOTBOPEHHE, HAIPABIEHHOE U3MEHEHNE
reHOMa M CO3/IJaHuE TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyayliel npoheccuoHaTbHON 1EATEIbHOCTH B
o0iacTy OMOJIOTUH, METUIIUHBI, OMOTEXHOJIOTUH, BETEPUHAPHH, CEIBCKOTO X03S5ICTBA, MUIIEBON
MPOMBIIIJICHHOCTH, YIIyOJIsTh TO3HABATENbHBIN HHTEPEC, HallpaBIEHHBI HA 0CO3HAHHBIHN BHIOOD
COOTBETCTBYIOLIEH PO(decCHu U MPOI0JKEHNE OMOJIOTHYECKOr0 00pa30BaHUsI B OpraHU3aLUsAX
CpeaHero NpoQecCuoHaIbHOIO U BBICILIET0 00pa30BaHUsI.

[IpeameTHbIC pe3yabTaThl OCBOEHUS yueOHOTO mpeameTa «buomorusi» B 11 knacce T0KHBI
OTpaXkaTh:

c(OpMHUPOBAHHOCTH 3HAHUI O MeCTE U POJIM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B
(bopMHpPOBaHUN COBPEMEHHON €CTECTBEHHO-HAYUYHOW KapTUHBI MUPA, B IO3HAHUU 3aKOHOB
MIPUPO/IBI U PEIICHNHU IKOJIOTUYECKUX MPOOJIEM YEJIOBEUYECTBA, @ TAK)KE B PEIIEHUH BOIIPOCOB
palMoHAIBFHOTO MPUPOIONOIb30BAHUS, U B (POPMHUPOBAHNY IIEHHOCTHOT'O OTHOILIEHUS K IPUPOJIE,
00LIECTBY, YEIOBEKY, O BKJIa/le POCCUICKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Oouooruu;

YMEHHE BJIAJETh CUCTEMOM OMOIOTHYECKUX 3HAHUN, KOTOpasi BKIIOYAET ONpeAesIeHUs 1
MOHMMAaHHE CYITHOCTH OCHOBOIIOJIATAlOUINX OMOJIOTHUECKUX TEPMUHOB U MOHATHH (BH,
aKocucTeMa, bnocdepa), buosorndeckue Teopuu (IBosrormorHas Teopus Y. Jlapsuna,
CHUHTETHUECKasl Teopus 3Boitonun), yueHus (A. H. CeBeprioBa — 0 yTsIX U HanpaBIEHUSIX
sBomtoniun, B.U. Bepranckoro — o 6uocdepe), 3akoHsl (reHeTnyeckoro pasHoBecus [[x. Xapan
u B. Baitu6epra, 3apoasimeBoro cxoactsa K. M. bapa), npaBuna (Muaumyma 1O. JIubuxa,
HKOJIOTUYECKOM MUPaMUIbl SHEPTHH), TUunoTe3sl (runoresa «mupa PHK» V. I'nnbepra);

yYMEHHE BJIaJIeTh OCHOBHBIMU METOJJaMH HAYYHOT'O TO3HAHMS, UCIIOJIb3YEMBIMH B
OMOJIOTMYECKUX UCCIIEIOBAHUSIX KHUBBIX OOBEKTOB U SKOCHCTEM (OMHCaHUE, U3MEPEHUE,



Ha0It0IeHNE, SKCTIEPUMEHT ), CHOCOOAMHU BBHISIBJICHHSI M OIICHKH aHTPOIIOTC€HHBIX U3MEHEHUN B
MIPUPOJIE;

YMEHHUE BBIJCTATH CYIIECTBEHHbIC IPU3HAKH: BUIIOB, OMOTEOLIEHO30B, 3KOCHCTEM H

Oonocdepsl, CTAOMIN3UPYIOIETO, TBIKYIIETO M Pa3phIBAIOIIETO €CTECTBEHHOTO 0TOOPA,
AJUIONATPUYECKOT0 U CUMITATPUYECKOTO BUI000pa30BaHMsI, BIMSHUS ABIKYIIUX CHJI BOJIOIUN
Ha TeHO(OH T OMYJIALNUU, TPUCTIOCOOICHHOCTH OPraHU3MOB K Cpejie OOMTaHMUs, YepeOBAHUS
HaIpaBJIEHUH 3BOJIIOLUH, KPYTOBOPOTA BEIIECTB U IIOTOKA SYHEPTUU B SKOCUCTEMAX;

YMEHHE YCTaHABJIMBATh B3aMMOCBSA3U MEX/y MPOLIECCaMU 3BOJIIOIUY, IBIKYITUMH CUIIaMU
aHTPOIIOTeHe3a, KOMIIOHEHTaMH Pa3IMYHBIX SKOCHCTEM U MPUCTOCOOICHUSIMHI K HUM
OpPraHHU3MOB;

YMEHHE BBISBISTh OTIUYUTEIHHBIC TIPU3HAKY JKUBBIX CHCTEM, IIPUCIIOCOOIEHHOCTh BHJIOB

K cpesie oOuTaHus, abMOTHYECKUX U OMOTUYECKUX KOMIIOHEHTOB SKOCHCTEM, B3aUMOCBSI3ei
OpPTraHU3MOB B COOOIIECTBAX, AaHTPOIIOTEHHBIX N3MEHEHHUI B DKOCUCTEMAaX CBOCH MECTHOCTH;
YMEHHE HCII0JIb30BaTh COOTBETCTBYIOIINE apTyMEHTbI, OMOJIOTUYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIMKY JUJIS I0Ka3aTeIbCTBA POACTBA OPraHU3MOB Pa3HbIX CUCTEMATUUYECKUX TPYIIIL,
B3aMMOCBS3U OPTaHU3MOB U CpeJibl 0OUTaHUsl, €IMHCTBA YEJIOBEYECKUX pac, HEOOXOAUMOCTH
COXpaHEeHHs MHOT000pa3usi BUJIOB U SKOCUCTEM KaK yCIOBHS COCYIIECTBOBAHUS MPUPOJIBI U
YeJI0BEYECTBA;

YMEHHUE periaTh ONOIOTHYECKUE 3a/1a4H, BBIABISATH IPUUYNHHO-CIICCTBEHHBIC CBSI3U MEXKITY
UCCIIeTyeMbIMU OMOIOTHUECKUMHU MTPOLIECCAaMH U SBIICHUSIMU, JI€TaTh BHIBOABI M MPOTHO3bI HA
OCHOBaHUU TOJYyYEHHBIX PE3YJIbTAaTOB;

YMEHHE BBITIONIHSATH JIa0OpaTOpPHBIE U MpaKTUYECKUEe PabOThl, COOII0IaTh IPaBUiia MpU

pabote ¢ y4eOHBIM U J1a00paTOpHBIM 000pPYyI0BaHUEM;

YMEHHE BBIIBUTATh THIIOTE3bI, TPOBEPATH UX AKCIIEPUMEHTATbHBIMU CPECTBAMH,

bopmMynIHpys 1eNb UCCIIeI0OBaHHS, aHATTM3UPOBATH MOJTYYCHHBIE PE3YJIbTATHI U JIENIaTh BBIBOJIBI,
YMEHHE y4acTBOBaTh B yU4eOHO-HCCIEA0BATEIHCKON paboTe M0 OHOIOTHH, SKOJIOTHH U
MeIUIMHE, TPOBOIUMON Ha Oa3e MIKOJBHBIX HAyYHBIX OOLIECTB, U MyOINYHO PEACTABISTH
MOJIyYEHHBIE PE3yNIbTAThl HA YYEHUUYECKUX KOH(PEPEeHIUSAX;

YMEHHUE OLEHUBATh TUITOTE3bI U TEOPHU O MIPOUCXOKIACHUH JKU3HH, YEIIOBEKA U

YeJI0BEUYECKHX pac, O MPUUMHAX, MOCIEACTBUAX U CIIOCO0aX MPeJOTBPAIICHUS INI00aTbHBIX
M3MEHEeHUH B Ouocdepe;

YMEHHUE OCYIIECTBIISTh OCO3HAHHBIN BBIOOP OyayIiel npodeccnoHaabHOM e TeTbHOCTH B
o0acT OMOJIOTUH, SKOJIOTHH, IPUPOAOIOIB30BAHNS, MEUIIMHBI, OMOTEXHOJIOTHH, IICUXOJIOTHH,
BETEPUHAPUH, CETTLCKOTO X031 CTBA, MHUIIEBOIN MPOMBIIINIEHHOCTH, YIIIyOIATh MO3HABATEIbHbII
WHTEPEC, HAPABJICHHBIA HA OCO3HAHHBIM BHIOOP COOTBETCTBYIOINICH Mpodeccuu 1 MpoA0TIKEHIE
OMO0JIOTNYECKOTr0 00pa30BaHUs B OPraHU3AIMSIX CPEIHEro Mpo(ecCHOHANBHOTO U BBICIIETO
oOpa3oBaHus.






TEMATHYECKOE IINTAHUPOBAHME 10 KJIACC

Haumenosanue
Ne

pa3iesioB U TeM
n/n

NPOrpaMMmblI

1 buonorus kak Hayka

JKuBble cucTeMEI U
UX U3y4YCHUE

KoanyecTBOo 4acoB

Bcero KP IIP

JaekTpoHHble (LU(poBbHIE)
o0pa3oBaTte/ibHbIE PecypcChl

but6mmoreka [JOK
https://m.edso0.ru/7f41c292

but6mmoreka [JOK
https://m.edso0.ru/7f41c292

PIIB Peasu3zanusi BOCIUTATEJILHOIO
noreHunaja (Buabl 1 Gopmbl
AesiTeJIbHOCTH)

[IpumeHeHne B X0/1e YpOKa HHTEPAKTUBHOTO
B3aUMO/JICHCTBHS 00yUYarOIIUXCS
(muckyccun)

[IpumeHeHne B X0/1e YpOKa HHTEPAKTUBHOTO
B3aUMO/ICHCTBUS 00y4arOIIUXCS
(muckyccun)

3 buonorus knetku

bubmuoreka [JOK
https://m.edso0.ru/7f41c292

[Tpumenenne rpynmnoBoit paboTsl HITU
paboTHI B apax, KOTOpbIE y4aT
oOyuaronuxcsi KOMaHIHOU padoTe u
B3aMMOJICHCTBHIO C IPYTUMHU
oOy4armuMucs

XuMuyeckas
OpraHu3alus KIETKA

10 2

bu6mmoreka [{OK
https://m.edso0.ru/7f41c292

[Tpumenenne rpynmnoBoit paboTsl HITK
paboTHI B Mapax, KOTOpbIE y4aT
o0yyaroImuxcst KOMaHIHOH paboTe U
B3aMMOJENCTBUIO C IPYTUMHU
oOy4armumMucs

Crpoenue u
(GYHKIIMH KJIETKH

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c292

[IpuMeHeHne Ha ypoKe MHTEPAaKTUBHBIX (GOpM
paboThI ¢ OOYHAFOIITUMUCS:
MHTEIJIEKTYaJIbHBIX UTP, CTUMYJIUPYIOLIUX
MI03HABaTEIbHYI0 MOTUBAIIMIO O0yYaOIINXCs
BxiroueHne B ypoK UTPOBBIX TEXHOJIOTHN

JUISL IO IEP KaHUS. MOTHBALIKU
00y4aromuXCcsl K MOTYyYSHUIO 3HAHUT

OOMeH BeIIECTB U
6 IIpeBpaIICHIE
3Hepr1/11/1 B KJICTKEC

but6mmoreka [IOK
https://m.edsoo.ru/7f41c292

[IpumeneHne Ha ypoKke HHTEPAKTUBHBIX (hopM
paboThI ¢ OOYJAFOIITUMUCS
UHTEIJIEKTYaTbHBIX UTP, CTUMYIUPYIOIIUX
[103HABaTEIbHYI0 MOTUBAIMIO O0YUYaIOLIUXCS
BxuroueHue B ypoK UTPOBBIX TEXHOJIOTHI

JUTSL TIOJIIEP>KaHMsT MOTUBAITH
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00y4aromuxcst K MoJy4eHHIO 3HAaHUH

9 [IpumeHeHne Ha ypOKE MHTEPAKTUBHBIX (POpM
Hacrenctsennas paboThI ¢ OOYJAFOIITUMUCS
MG opMALIA 1 BuGmiorexa LIOK MHTEJUIEKTYaJIbHBIX UTP, CTUMYJIHUPYIOLIHX
7 pMat ) [I03HABATEJILHYIO MOTHUBALIUIO O0yJaroIuXcs
peanuzanus e€ B https://m.edso0.ru/7f41c292 BKITIOUEHHE B YPOK MIPOBBIX TEXHOJNOTHiT
KICTKE IS TIOJIEP/KaHUS. MOTHBALIN
00y4aromuxcst K MOJy4YeHHUIO 3HAHUH
6 https://www.youtube.com/watch?v=bqG IIpumMeHeHue rpynmnoBoi paboThl UK paOOTHI
g Ku3HEHHBIN UK hES0XcL w B [Tapax, KOTOPBIC y4aT 00yHaOUXCsl
KJIETKH list=PLqU6VDVRpuoiTLeXcIBiRZ2J0h KOMaHHHOI%Pa(SOTe 1 B3aUMOJICUCTBHIO C
2BgbjuJ index=12 pp=iAQB ADYTHMI ODYHAIOMHUMuCH
Crpoenne 1 17 [Ipumenenue rpynmnoBoii paboTsl MK pabOTHI
9 byrKIT bu6mmorexa [IOK B IIapax, KOTOpPbIE yyaT 00y4YaroLINXCs
https://m.edsoo.ru/7f41c292 KOMaHHOU paboTe U B3aUMOJICHCTBHIO C
OPTatH3MoB JPYTUMH 00y4aroLMMHUCS
PasMHOKEHUE 1 8 - LOK [Tpumenenue rpynmnoBoii paboTsl MK pabOTHI
noIMoTeKa
10 pasBiTHe B 11apax, KOTOpbIE y4ar o6yanoEuI/1xc;1
https://m.edso0.ru/7f41c292 KOMaHHOW paboTe U B3aUMOICHCTBHIO C
OPTaHUSMOB JPYTUMH 00y4JaroUMMHCS
I'enernka — Hayka o | 2 [Ipumenenue rpynnoBoi paboTsl MM pabOTHI
11 HACJIEICTBEHHOCTH U bu6mmoreka [IOK B [1apax, KOTOPHIE y4aT 00y9arommxcs
M3MEHYUBOCTH https://m.edsoo.ru/7f41c292 KOMaH/IHOH paboTe 1 B3aNMOJCHCTBHIO C
OPraHH3MOB JpYTUMH 00y4aroIUMUCS
12 3aKOHOMEPHOCTH 10 bubnuorexa [JOK IIpuMeHeHue B X0€ ypOKa HHTEPAKTUBHOIO
HACJIENCTBEHHOCTH https://m.edsoo.ru/7f41c292 B3aMMOJIEHCTBUS 00yHJarOIUXCs (AUCKYCCHH)
13 3aKOHOMEPHOCTH 6 bubnuorexa [IOK [IpuMeHeHne B X0€ ypOKa MHTEPAKTUBHOIO
U3MEHYHUBOCTHU https://m.edsoo.ru/7f41c292 B3aHMOJICHCTBHUS 00YYAIOLINXCS (AUCKYCCUN)
14 r 3 bubnmoreka [JOK [IpuMeHeHne B x0/€ ypoKa HHTEPAKTHBHOTO
cHETHIA Heoperd https://m.eds00.ru/7f41c292 B3aHMO/ICHCTBHS 00YYaIOIINXCs (IUCKYCCHH)
15 Cenexuus 4 bubnuorexa [JOK IIpuMeHeHHe B X0€ ypOKa HUHTEPAKTUBHOIO
OpTaHH3MOB https://m.eds00.ru/7f41¢292 B3aMMOJICHCTBHS O0YHAIOMINXCS (JUCKYCCHH)
16 buorexnonorus u 3 bubnmoreka [JOK [IpumeHeHne B X0/1€ ypOKa HHTEPAKTUBHOIO

CHHTCTHYCCKAs

https://m.edsoo.ru/7f41c292

B3aMMOJICHCTBHS 00YJArOIINXCS (IUCKYCCHH )
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omosorus
17 PeszepBHOE Bpems c
OBIIEE KOJIMYECTBO 102 6 13
YACOB I10
I[TPO'PAMME
MOYPOYHOE IIJIAHUPOBAHUE
10 KJIACC
Ne HaunmMenoBanwue pa3zaesnos u Tem nporpammbl | KomudectBo wacoB  DiekTpoHHbIE (1IM(poBbie) 00pa3oBaTebHbIC Hara Jlomarninee
o/ Becero KP | IIP  pecypchbl U3y4YCHUS | 3ajaHue
1 buosorus kak KOMILICKCHAs HayKa U Kak 1 bubnunoreka LIOK https://m.edsoo.ru/7f41c292 §1
4ACTb COBPEMEHHOTO OGIIECTRA https://resh.edu.ru/subject/lesson/3827/
2 JKuBble crCTEMBI M X CBOIMCTBA 1 https://www.youtube.com/watch?v=SoHkTau2BU §2
w list=PLqU6VDvVRpuoiTLeXcIBiRZ2J0h2BqbjuJ
index=1 pp=iAQB
3 YpoBHEBast opraHu3anus KUBbIX CHCTEM 1 1 §3
Bxoanoit koutposs. KPNel
4 Hctopusi OTKpBITHS M M3YUSHHS KIETKH. 1 https://resh.edu.ru/subject/lesson/5383/ §4
Knerounas Teopust
5 MeTo 161 MOJIEKYIIIPHOU U KJICTOYHOM 1 1 https://www.youtube.com/watch?v=GzTO2vLzyL A §5
ouonorun. [IP 1 «/3ydeHue MeTo10B list=PLgU6VDVRpuoiTLeXclIBiRZ2J0h2BgbjuJ
KJIETOYHOM Ouosioruu (Xxpomarorpadus, index=4 pp=iAQB
anexkTpodopes, auddepeHnnaibHoe
ueHTpudyruposanue, I11[P)»
6 XUMHYECKUI COCTAB KIETKH 1 https://www.youtube.com/watch?v=15IV-fylKLc §6
list=PLqU6VDVRpuoiTLeXcIBiRZ2J0h2BgbjUJ
index=6 pp=iAQB
7 MuHepabHbIe BEIIECTBA KJICTKU, UX 1 https://resh.edu.ru/subject/lesson/5397/ §6
Ouosoruueckas poib
8 OpraHuyeckue BEIIecTBa KICTKH — OCJIKH. 1 1 https://resh.edu.ru/subject/lesson/3840/ §7
TP 2«O6HapyxeHne OGEIKOB C MTOMOIIBIO https://www.youtube.com/watch?v=IKstGzYECKQ
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Ka4C€CTBCHHBIX peaxunﬁ»

list=PLqU6VDvVRpuoiTLeXcIBiRZ2J0h2BgbjUJ

index=7 pp=iAQB

9 CaoticTBa, knaccudukanus u QyHKIAHA https://www.youtube.com/watch?v=IKstGzYECKQ §8
OenkoB list=PLqU6VDVRpuoiT LeXcIBiRZ2J0h2BgbjuJ
index=7 pp=iAQB
10 OpranuyecKye BeIecTBa KICTKH — https://resh.edu.ru/subject/lesson/3840/ §9
YIIIEBOJIBI https://www.youtube.com/watch?v=nQkH60OAzrIw
list=PLqU6VDVRpuoiTLeXcIBiRZ2J0h2BgbjUJ
index=9 pp=iAQB
11 OpraHuyecKre BEIeCTBA KIETKHA — JIITHIbI https://resh.edu.ru/subject/lesson/3840/ §10
https://www.youtube.com/watch?v=hfwgRQTpYDb
Y list=PLqU6VDVRpuoiTLeXcIBiRZ2J0h2BghjUJ
index=10 pp=iAQB
12 Hyxkneunossie kuciaotel. JJTHK u PHK. TIP 3 https://resh.edu.ru/subject/lesson/3840/ §11
«ccrenoBaHne HYKJICHHOBBIX KHCIIOT,
BBIZICJICHHBIX U3 KIIETOK Pa3IHYHBIX
OpraHU3MOBY»
13 Crpoenue u pynxmun ATO. [Ipyrue https://resh.edu.ru/subject/lesson/3840/ §11
nykieosuarpudocdarsl (HTD)
14 CexsenupoBanue JJHK. MeToasl reHOMUKH https://resh.edu.ru/subject/lesson/1587/ §10
MeTobl CTPYKTYPHOM OHOJIOTUH
15 KP Ne 2 "Xumuueckuii coctaB KiIeTKu" §1-11
16  Tuns! knetok. [IpokapuoTuyeckast KJIeTka §12
17 CrpoeHue dyKapuOTHYECKON KIIETKH. https://resh.edu.ru/subject/lesson/1588/ §12-16
18  TloBepXHOCTHBIIf armapar KJIeTKU §12-16
19 HememOpaHHbIe OpraHOUIbI KIETKU §12-16
20 [TomyaBTOHOMHBIE OPTaHOU/IBI KIETKU: https://resh.edu.ru/subject/lesson/3847/ §12-16
MUTOXOHAPUH, acTuabl. [1P 4
«ccaenoBanue miIa3mMoin3a U Aemia3zMoin3a
B PACTHTENBHBIX KJIETKAX)»
21 Crpoenue u QyHKIMHU spa §16
22 OnHOMEMOpaHHbIE OpraHou Ikl KieTKH. TP 5 §12-16

«M3yueHne CTpOEHUs KJIETOK pa3InYHbIX
opranu3moBy . CpaBHUTENIbHAS
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XapaKTePUCTHKA KIETOK
IYKapHOT.

23 KP Ne 3 "Ctpoenune u (GyHKIUU OpraHouoB 1 §12-16
KJIETKH"
24 ACCUMUIIALMA U JUCCUMWISALUS — JIBE 1 1 https://resh.edu.ru/subject/lesson/2486/ §17
CTOpOoHBI MeTabonu3ma. Turmbl oOMeHa
BEILIECTB.
I[P 6 «13yuyenue
KaTaJTUTUIECKOW aKTUBHOCTH (PEPMEHTOB (Ha
HpUMepe aMHJIa3bl WM KaTaiasbl)y
25  depMCHTATHUBHBINA XapaKTep PeaKIlHii 1 1 §18
KkieToyHoro Merabonusma. [1P 7 «3ydyenue
(epMEHTATUBHOTO paCIICIUICHHSI
HepOKCHIa BOAOPOAA B PACTUTEIBHBIX U
KHBOTHBIX KJICTKAX»
26 benku-akTuBaTOPBI U OCIIKU-UHTHOUTOPHI 1 §18
27 ABTOTpOGHBIN THII 0OMEHA BEIIECTB 1 §19
28 dotocuHTE3 1 https://resh.edu.ru/subject/lesson/3917/ §19
29 | XemocuHTE3 1 §20
30 Ana3poOHble opraHu3Mbl. Busibl OposkeHusl. 1 §21
31  AspoGHbIC OpraHU3MBI. ITAITbI §21
9HEPreTUYecKOro 0OMeH
32 OHeprust MeMOpPaHHOTO TPaJUeHTa IPOTOHOB. | 1 §24
Cunre3 AT®: pabora npotoHHoil AT®-
CHHTa3bl
33 Peaxiuu MaTpuIHOTO CHHTE3a 1 §22
34  Tpauckpunuus — MaTpuuHblii cuare3 PHK 1 https://resh.edu.ru/subject/lesson/5352/ §22
35 TpaHcnsius u e€ FTanbl 1 https://resh.edu.ru/subject/lesson/3917/ §23
36  Koaupoanue amuHokucnot. Pons pubocom 1 https://resh.edu.ru/subject/lesson/5352/ §23
B OMocuHTE3€e Oenka
37 Opranusanus reHoma y IpokapuoT u 1 https://resh.edu.ru/subject/lesson/3939/ §24
9YKapuoT
38  MonekymsipHble MEXaHH3MbI IKCIIPECCUH 1 https://yandex.ru/video/preview/168264230179934 §24

reHoB y aykapuoT. KP Ne 4 "OOmeH BemecT

14382?text=%D0%B2%D0%B8%D0%B4%D0%B
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0%B0 path=yandex_search parent -
reqid=1692270915987150 -
14778449146126604163 -balancer -I7leveler -kubr
- yp -sas -163 -BAL -1012 from_type=vast

39  Bupycsl — BHEKJIECTOYHBbIC (OPMBI KHM3HA U 1 https://resh.edu.ru/subject/lesson/3939 §45
00JIMTaTHBIC TAPa3UTHI.
40 BupycHbie 3a00icBaHuUs YeIOBEKA, 1 https://resh.edu.ru/subject/lesson/3939/ §45
JKUBOTHBIX, PACTCHUI
41  HaHOTeXHOJOTHH B OHOJIOTHH U MEIMIIUHE 1 §65
42 JKu3HEHHBIH UK KIIETKH 1 https://resh.edu.ru/subject/lesson/3927/ §25
43 | Marpuunsii cuares JJTHK 1 §26
44 Xpomocowmsl. [1P8 «3yuyenue xpomocom Ha | 1 https://www.youtube.com/watch?v= -kTF5eSIdJA §27
TOTOBBIX MUKPOIIpETapaTax» list=PLqU6VDvVRpuoiTLeXcIBiRZ2J0h2BqbjUJ
index=13 pp=iAQB
45 JleneHue KISTKH — MUTO3 1 https://resh.edu.ru/subject/lesson/3927/ §28
46 Tuns! kierok. Kapuokunes u uutokunes. 1P 1 §28
9 «Habmogerre MUTO3a B KJIETKaX KOHYHKA
KOpEIIKa JIyKa (Ha TOTOBBIX
MUKpoIIpenaparax)»
47 Perynsiiust sKM3HEHHOTO ITUKJIIA KIETOK 1 https://www.youtube.com/watch?v=bgGhE50XcL §28
w list=PLqU6VDVRpuoi TLeXcIBiRZ2J0h2BghjUJ
index=12 pp=iAQB
48 OpraHusMm Kak eIUHOE I1eJ10e 1 https://resh.edu.ru/subject/lesson/6770/ §29
49  TxaHU pacTCHHUIA. 1 §30
50 TKaHU )KUBOTHBIX M YEJIOBEKA. 1 §30
51  Opranbl. CHCTEMbI OPraHOB. 1 §30
52 | Omnopa Tena OpraHu3MoB 1 §31
53 JIBMOKEHHE OPraHu3MOB 1 https://resh.edu.ru/subject/lesson/6769/ §32




54  TluraHue OpraHu3MOB 1 §33

55 [TuTanue MO3BOHOYHBIX )KUBOTHBIX. 1 §33
[InmeBapuTenpHas CUCTEMA YEJIOBEKa

56 JlpIxaHue OpraHu3MoB 1 https://resh.edu.ru/subject/lesson/6759/ §34

S7 JIpIxaHue Mo3BOHOYHBIX JKUBOTHBIX U 1 §34
YeJIoBeKa

58 TpaHCoOpT BEIIECTB Y OPraHU3MOB 1 https://resh.edu.ru/subject/lesson/2489/ §35

https://resh.edu.ru/subject/lesson/6760/
https://resh.edu.ru/subject/lesson/6761/

59 KpoBeHocHas crcTemMa Mo3BOHOYHBIX 1 https://resh.edu.ru/subject/lesson/1581/ §35
JKMBOTHBIX M Y€IOBEKa

60 Bbinenenne y opraHu3MoB 1 https://resh.edu.ru/subject/lesson/2217/ §36

61 3amura y OpraHu3MoB 1 https://resh.edu.ru/subject/lesson/1580 §37

62  MmyHHas cucTema YeoBeKa 1 §37

63 PaznpaxkxumocTs u perynsuus y opranuzmos 1 §38

64 I'ymMopaiibHast perysius u SHJI0KPUHHAS 1 https://resh.edu.ru/subject/lesson/2458/ §38
CHCTEMa )KUBOTHBIX U YEJIOBEKA

65 ®DopMbI pa3MHOKEHHUS] OPIraHU3MOB 1 https://resh.edu.ru/subject/lesson/5359/ §39

66  IlomoBoe pa3MHOKCHHUE 1 §39

67 Meiio3 1 https://resh.edu.ru/subject/lesson/3927/ §40

68  T'amerorene3. OOpa3oBaHKe U pa3BUTHE 1 §41
TIOJIOBBIX KJIETOK.

69  HMuauBuayanbHOE pa3BUTHE OpraHu3MoB — 1 https://resh.edu.ru/subject/lesson/5630/ §41
OHTOTEHE3

70 3akiajika OpraHoOB M TKaHEH W3 1 https://resh.edu.ru/subject/lesson/5630/ §42
3apOJIBIIIEBHIX TUCTKOB https://resh.edu.ru/subject/lesson/5385/

71 Poct u pa3BUTHE KUBOTHBIX. 1 §43

72 Pa3MHOXeHHe U pa3BUTHE PACTEHHIA. 1 https://resh.edu.ru/subject/lesson/5359/ §44
JKW3HEHHBIE [IUKIIBI pACTEHUM.

73 Ucropus ctaHoBNneHUS U pa3BUTUS reHeTukn | 1 §46,48
KaK HayKH

74 OCHOBHBIC TIOHSTHS U CUMBOJIBI T€HETHUKH. 1 §47

75 3aKOHOMEPHOCTH HACJICOBAHUS MPU3HAKOB. 1 https://resh.edu.ru/subject/lesson/5386/ §49

Monorubpunnoe ckpemusanue. [1P 10
"N3yueHune pe3ynpbTaTOB MOHOTHOPUTHOTO




CKpentuBanust y Apo30duinr"

76 [{uTonornyeckre OCHOBBI MOHOTHOpUaHOTO | 1 https://resh.edu.ru/subject/lesson/5386/ §49
CKpEIIUBAHMS
77  Anamumsupymomiee ckpemuBanue. Hemonmnoe 1 §50, 51
JIOMHUHHUPOBAHUE
78 Juruopuanoe ckpenuanue. [1P 11 1 https://resh.edu.ru/subject/lesson/4725/ §52
«M3yueHne pe3yabTaToB JUTHOPUIHOTO
CKpEIIMBAHHS Y APO30PHIIBI»
79 [{uTo0rMYecKrue OCHOBBI AUTHOPHIHOTO 1 https://resh.edu.ru/subject/lesson/4725/ §52
CKpelirBaHus. Pelienue 3a1a4 mno reHeTuke
80 CueruieHHOE HacJeI0BaHUE TIPU3HAKOB 1 https://resh.edu.ru/subject/lesson/4755/ §53
81 XPpOMOCOMHAsI TEOPHS HACIICICTBEHHOCTH 1 §53
82 I'enetnka mona 1 §54
83 T'eHOTHIT KaK LEeJIOCTHAS CUCTEMA 1 §55
84 ['eneTnYeCcKuii KOHTPOJIb Pa3BUTHS pacTeHui, 1 §56
YKMBOTHBIX M YeJIOBeKa Perenue 3a1a4 mo
TeHETHKE.
85 M3MeH4YnBOCTD MPHU3HAKOB. BHIbI 1 https://resh.edu.ru/subject/lesson/5387/ §57
U3MEHYMBOCTH
86 MoudukaoHHass ©3MEHUYNBOCTh 1 https://resh.edu.ru/subject/lesson/5387/ §58
87 BapuanunonHslif psi 1 BapuannonHas kpusas. | 1 §58
ITP 12 «MccnenoBanne 3aKOHOMEPHOCTEH
MOAM(DUKAITMOHHOW H3MEHYMBOCTH.
ITocTpoenne BapualluOHHOTO psifa U
BapHAIIMOHHON KPUBO
88 I'eHOTHITMYECKAs U3MEHUNBOCTb. 1 https://resh.edu.ru/subject/lesson/5387/ §59,60
Kom6uHaTHBHAS H3MEHIUBOCTH
89 MyTarioHHast H3MEHYHUBOCTb. 1 https://resh.edu.ru/subject/lesson/5387/ §60
90 3aKOHOMEPHOCTH MYTAI[HOHHOTO mportecca. 1 §61
DIHUreHeTHKA U SITUTEHOMHKA
91 I'eneruka yenoseka. [IP 13 «CocraBnenne n | 1 https://resh.edu.ru/subject/lesson/3653/ §62
aHaJIM3 POJTOCIOBHONY
92 MeTobpl MeTUIIMHCKOM TeHETUKU 1 https://resh.edu.ru/subject/lesson/3653/ §63,64
93 3HavyeHHe MEIUIIMHCKON T€HETUKU B 1 §65

NPEIOTBPAIICHUN U JICUCHUH TCHETHUIECKUX
3a00eBanuii yeaoseka. KP 5




94 OCHOBHBIE TIOHATHS CEICKIIHH. 1 https://resh.edu.ru/subject/lesson/3861/ §66
95 MeTomb! CeIeKIIMOHHON pabOTHI. 1 https://resh.edu.ru/subject/lesson/3861/ §67
96 JIOCTYOKEHHS CEIEKIIMK PACTCHHUN 1 1 https://resh.edu.ru/subject/lesson/3861/ §68
JKHUBOTHBIX.
97 CoxpaHeHue, U3y4eHHE U UCII0JIb30BAHNE 1 §69, 70
TCHETHYECKUX PECYPCOB
98 buoTexHos0rHs Kak HayKa U OTPacib 1 https://resh.edu.ru/subject/lesson/3939/ §71
IIPOM3BOJICTBA.
99  XpomocoMHas U Fe€HHAs HHKEHEPHSI 1 §72,73,74
100  Hrorosas koHTposibHas pabora. KP 6 1 §1-74
101  PesepBHOE Bpems
102  PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 102 13
I[MTPOI'PAMME u3
HUX 2
q
pesep(
100\1

02)




YYEBHO-METOJUYECKOE OBECIIEHEHHE OBPA30OBATEJIbHOI'O ITPOLUECCA
OBA3ATEJIbHBIE YYEBHBIE MATEPHUAJIBI 11 YUEHUKA

* buonorus. buonorudeckue cucremsr u mporeccsl, 10 kmace/ Tepemos A.B., ITerpocosa P.A., O6mecTBo ¢
orpanndeHHo# orBeTcTBeHHOCThIO « 1Ol MHEMO3MHA» TepemoB A.B., IletpocoBa P.A. buosorus.
buonornueckue cucremsl u npoiecchl. 10 kinacc. M.- Maemo3una 2022

METOIAMNYECKHNE MATEPUAJIBI IJIA YUUTEJIA
* MULTIMEDIA — noanepsxka kypca «O01ias OuoaoTusi»;

» JIaboparopus KJIETKA; Meroaunueckue matepuansl: COOpHUK HOPMAaTUBHBIX TOKYMEHTOB. buosorus
/Coct. 2.J1. Auenpos, A. I'., ApkaaseB. — M.: JIpoda, 2010

Criucok nureparypsl s yUUTEN:

1 baryeB A.C., I'ynenkoBa M.A., EneneBckuii A.I'. buosiorusi. oo cripaBOYHHK ISl IIKOJBHUKOB U
MOCTYMAaNMX B By3bl. — M.: JIpocda, 2011

2 bonrosa U. B. Coopuuk 3am1a4u o OO01ieit 0nonoruu Asis NOCTYNAIUX B By3bl. — M.: «OHHKC 2 1BeK»
«Mup u obpazoBanue», 2012

3 Koznora T.A., Kyumenko B.C. buonorus B Tabimnax 6-11 xinaceel. CnpaBouroe nocooue. — M.: JIpoda,
2010

JlononHuTenbHas IUTEpaTypa s yUUTEI:
1 Anacracosa JL.II. O6mas 6uonorus. Jlunaktuueckue marepuainsl. — M.: Benrana-I'pad, 2010.- 240c.

2 NBanosa T. B. COopHHK 3a1aHMi 110 00IIEH OHOJIOTHH: TOCOOHUE JIJIs yJaImuxcst 00IeoopazoBar.
yupexkaenuii /T.B. UBanoga, I'. C. Kanunosa, A.H.MsrkoBa. — M.: [Ipocsemenue, 2012

3 Koznoga T.A. Konocos C.H. J/Ilunaktudyeckne KapTOUKU-3a1aHus 10 o01eit ounomorun. — M.:
Wznarensckuit Jlom «"enmxep», 2012 — 96¢.

* Jlaboparopus ' EHETHUKA;

* JJaboparopust DKOCUCTEMBI; UnTepuer-pecypcesl: Caiitsl B UHTEpHET:

* www.bio.september.ru — razera «buoiorus» - npunoxxeHue K «1 ceHTaops»;

* www.bio.nature.ru — Hay4Hbl€ HOBOCTH OHOJIOTHH;

* www.edios.ru — Di10¢ — [EHTp TUCTAHIIMOHHOTO 00pa30BaHMUS;

» www.km.ru/education - yueOHbIe MaTepHaibl U caoBapH Ha caifte «Kupumt u Medonuit
[MUDPOBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPChI CETU UHTEPHET

Anpeca caiftoB B MHTEPHETE www.bio.1september.ru - razera «buoiorus» - npunoxenue K «1
CeHTSOps» WWW.bio.nature.ru

- Hay4YHbIE HOBOCTH Ononorun www.edios.ru — Diioc

- IGHTP AUCTAHIIMOHHOTO 00pa3zoBaHus WWw.km.ru/education

- YueOHble MaTepuaisl U cioBapu Ha caiite «Kupumn u Medoauii» http://school-collection.edu.ru Enqunas
KOJUTEKIIUS UPPOBBIX 00pa3oBaTeNbHBIX pecypcoB. http://window.edu.ru/ Ennnoe okHO mocTyma k
obpasoBaTensHBIM pecypcam http://www.priroda.ru

— [pupona: HanmoHanbHbIH mopTtai. http://obi.img.ras.ru

— basa 3nanuii mo 6uosnoruu yenoBeka. Y4eOHHK 110 MOJICKYJIIPHON OMOJIOTHH YenoBeKa, OMOXUMUH,
¢buznonorun, reHHON U OeNKOBOM nHKeHepuu. http:// www.zoomax.ru — 300JI0THs: YETOBEK U TIOMALTHHUE
KHUBOTHBIC — DeepabHbIi HHCTUTYT TeIarorndeckux uamepenui . http://www.fipi.ru



http://www.bio.nature.ru/
http://www.km.ru/education
http://www.priroda.ru/
http://obi.img.ras.ru/
http://www.fipi.ru/







