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IHOACHUTEJIBHAS 3AIINCKA

PaGowas nporpamma ydeOHOro mnpeamera «bHONOTHs» Ha YPOBHE CpeIHEro OOIIero
o0Opa3oBaHMs COCTaBlI€Ha Ha OCHOBe TpeboBaHMI K pe3yibTaTaM OCBOCHHS IPOrPAMMBI

CpeIHero obmiero oOpa3oBanuss DemepaTbHOIO TOCYIAPCTBEHHOTO 00pa30BaTEIBHOTO
CTaHmapra cpemHero obmero oOpazoBanus (mamee — @OI'OC COO), OdenepanbHOI
o0Opa3oBaTenpHON TIporpamMmbl  cpefaHero obOmero obpazoanus (manee — DOII COO),

®denepanpHOil pabouell mporpamMmbl 1Mo yueOHomy mnpenmery «buosorus», Konnenmuu
npernojaBaHus yueOHoro mpenmera «buonorus» u QenepanbHON pabouel MporpamMmbl
BOCIIUTAHMUSL.

VYueOnslii npenmer «buonorusy yriayonéanoro ypoHs uzyuenus (10—-11 knaccel) siBisieTcst
OJIHUM U3 KOMIIOHEHTOB IpeaAMeTHOI obnactu «EcTecTBeHHO-HAyuHBbIe peaAMETh. CoriacHo

nonoxeHusM OI'OC COO npoduiibHble yueOHbIE TPEIMEThI, U3yyaeMble Ha yTIyOJIEHHOM

YpPOBHE, SBJISIFOTCS criocobom auddepeHimanuy o0yueHus Ha YpOBHE CPEIHETr0 00IIero
0o0pa30oBaHMs U NPU3BaHbl 00ECIIEUUTh IPEEMCTBEHHOCTh MEXJly OCHOBHBIM OOIIKM, CPEIHUM
o0IIMM, cpeaHUM MPOoPECCHOHANBHBIM U BBICIIUM 00pa3oBaHuEeM. B TO ke Bpemsi KaxAblid U3
3TUX Y4YE€OHBIX TMPEAMETOB JOKEH OBITh OPUEHTHPOBAH HA MPHUOPUTETHOE pEIICHUE
00pa3oBaTEeNbHBIX, BOCIIUTATEIBHBIX M PA3BUBAIONIMX 3314, CBSA3aHHBIX C MpodopueHTanuein
o0yJaromuxcs ¥ CTUMYJIMPOBAaHHEM HHTEpeca K KOHKPETHOH 00JIaCTH HAy4YHOTO 3HAHWUS,
CBSI3aHHOTO C OMOJIOTHEH, METUIIMHOM, IKOJIOTHUEH, ICUXOIOTHEH, CHOPTOM UITU BOCHHBIM JIETIOM.
[Iporpamma no yueOHomy npenmety "buonorus" naér npeactaBieHue O LEeTU U 3a1a4ax
n3ydeHus yueOHoro npeamera «bruonorus Ha yriayOI€HHOM ypOBHE, ONpeAesseT 00s3aTenbHoe

(MHBapUaHTHOE) IPEIMETHOE COJIepKaHue, €ro CTPYKTYPUPOBAaHUE 110 pa3zesiaM U TEMaM,
pacripeieieHue 1o KjiaccaM, PeKOMEH IyeT MOCIeJ0BATeIbHOCTh U3yUeHHs yueOHOTro MaTepuana

C yu€TOM MEXIIPEIMETHbIX W BHYTPHUIPEAMETHBIX CBSA3€H, JOIMKH y4eOHOro Ipolecca,
BO3pAacTHBIX 0cOOEHHOCTEN oOywaromuxcs. B mporpamme mo OGMOJIOTrUM pean30BaH MPUHIUI

MIPEEMCTBEHHOCTH C M3y4YeHHWEM OHOJIOTMH Ha ypPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHU,
Osarosaps ueMy NpocMaTpUBACTCS HANIPaBJIEHHOCTh Ha MOCIIEAYIOIIee pa3BUTHE OMOJIOTMYECKUX
3HaHUH, OPHEHTUPOBAHHBIX Ha (POPMUPOBAHME ECTECTBEHHO-HAYYHOTO MHPOBO33pEHUS,

9KOJIOTMYECKOT0 MBIIIJICHUS, IPEJICTABICHUNA O 3I0pOBOM 00pa3e >KU3HH, Ha BOCIIUTAaHUE
OEpeKHOTO OTHOIIEHHUSI K OKpYKarolel MpUpoaHOi cpene. B mporpamMme mo OMOIOTUM TaKke
MOoKa3aHbl BO3MOXKHOCTH ydeOHoro mpeamera «buonorus» B peanuzanuu tpedosanuit @I'OC
COO K m1aHUPyEeMbIM JTUYHOCTHBIM, METAIIPEAMETHBIM U MIPEIMETHBIM pe3yibTaTaM 00yUueHHs 1
B (DOPMUPOBAHUU OCHOBHBIX BHJIOB Y4eOHO-TI03HABATEIbHON NEATEIHHOCTU OOYYaroIIMUXCs I10
OCBOCHHMIO COJEpKaHUS OHMOJOTHYECKOrO0 O0Opa3oBaHUSI Ha YPOBHE CpEIHEro oOIIero
o0Opa3oBaHMUsl.

VYueOusblii npeamer «buonorus» Ha ypoBHE CpeqHEro oOmiero oOpa3oBaHMs 3aBEPIIAET
Ouosiornyeckoe oOpa3oBaHue B IIKOJE U OPUEHTHPOBAH HA PACUIMPEHHE U YIiIyOJieHHe 3HAHHUH
o0y4aronmxcs o )KUBOM MPUPOJIe, OCHOBAX MOJIEKYJIIPHON U KJIETOYHOW OMOJIOTUH, IMOPHOTIOTUN
n OWOJIOTUM pa3BUTHSI, TE€HETHKH, CEJIEKIUH, OMOTEXHOJOTHH, 3BOJIOLHMOHHOIO YYEHHUS U
9KOJIOTHH.

Nzyuenue yuebHoro npenmera «buonorus» Ha yriryOJeHHOM ypOBHE OPUEHTHPOBAHO Ha
MOJATOTOBKY 00YYaIOUINXCs K MOCIeIyIONIeMY MOJIyYeHHI0 OMOJI0rH4eCKOro 00pa3oBaHus B By3ax
U OpraHu3aluax cpeaHero mnpodeccuoHanbHoro obpa3zoBaHus. OCHOBY €ro cojepxaHus
COCTABIISIET CHUCTEMa OHMOJOTMYECKUX 3HAHWMU, IMOJYYEHHBIX NPU H3YYEHUH OOYyUarOIIMMUCS
COOTBETCTBYIOIIMX CHCTEMAaTHYECKHX pa3JesioB OHOJOTMM Ha YpOBHE OCHOBHOI'O OOILEro
oOpazoBanms, B 10—11 kmaccax 3Tv 3HaHUS TOTYYalOT pa3BUTHE. Tak, pacIUpeHbl U yTiyOIeHbI
OMOJIOrMYECKHE 3HAHUSA O PACTEHUsSX, KUBOTHBIX, rpubax, OakTepusx, opraHU3Me ueloBeKa,
O0IIMX 3aKOHOMEPHOCTSX JKU3HH, JOMOJHUTEIBHO BKIIIOYEHBI OWOJIOTUYECKUE CBEIEHUS



MMPUKIAAHOTO W IMOHMCKOBOI'0 XapakTepa, KOTOPBIC MOXHO HCIIOJIB30BATh KaK OPUCHTUPBI JJIA



nocienyromero Beioopa npodeccun. Bo3mokHa Takyke MHTErpanus OMOJIOTHYECKUX 3HAHHH C
COOTBETCTBYIOLMMH 3HAHUSAMH, MOJTYYEHHBIMU O0YYarOIIUMUCS IPU U3yUYECHUH (PU3MKH, XMMHUHU,
reorpauu U MaTeMaTHUKH.

Crpyktypa mnporpamMmbl 1o ydeOHOMy mnpeametry "buomorums" orpaxaer CHCTEMHO-
YPOBHEBBI M 3BOJIIOLMOHHBIA MOJAXOABI K M3y4yeHHI0 Ouojoruu. CoriacHo UM, HU3ydaroTcs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEepPHbIE JJIs KHUBBIX CUCTEM PAa3HOTO YPOBHS OpraHU3alHy,
HBOJIIOIUM OPTaHUYECKOr0 MHpa Ha 3emjie, COXpPaHEHHs OMOJOTHYECKOrO pa3zHooOpasus
mwiadeTsl. Tak, B 10 kimacce M3y4aroTcs OCHOBBI MOJEKYJSIPHOM M KIETOYHOM OuojIoruu,
SMOPHOJIOTUY M OMOJIOTMU PAa3BUTHUS, TEHETUKU U CEIEKIMH, OMOTEXHOIOTUU U CUHTETUYECKOM
OMOJIOTHH, AaKTyalu3UpPYIOTCS 3HAHUSA OOy4aromuxcs O OOTaHWKE, 300J0TMH, AHATOMUH,
¢uznonornn uenoseka. B 11 kimacce u3y4aroTcs 3BONIONMOHHOE yUEHHE, OCHOBBI 3KOJOTHH H
ydeHue o ouocdepe.

VYuebublii mnpeamer «buosorus» mnpusBaH 00ecHeUYUTh OCBOEHHE OOYyYaroIUMUCS
OMOJIOTMYECKUX TEOPHA M 3aKOHOB, WACH, NPUHIUIIOB M TPABWI, JEKAIIUX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAy4YHO! KapTHHBI MUpPA, 3HAHUW O CTPOEHHM, MHOrooOpa3uu u
0COOEHHOCTSIX KIJIETKH, OpraHu3Mma, MOIYJSIHMH, OHOLEHO03a, HKOCHUCTEMbI, O BbIIAIOLINXCS
HAy4YHbBIX JOCTM)KEHHUSX, COBPEMEHHBIX HMCCIEIOBaHMAX B OMOJIOTMH, NPHUKIATHBIX aCHEKTax
OMOJIOTMYECKHUX 3HAHWH. [ pa3BUTHS W MOANEpXKaHUS MHTEpPEeca OOyJalomIuXcsi K OMOJIOTUH
Hapsily CO 3HAUYUTEIbHBIM 00bEMOM TEOPETUYECKOT0 MaTepuaja B COAEPKAaHUU IPOrPaMMBI 110
OMOJIOTUU MPEAYCMOTPEHO 3HAKOMCTBO C MCTOpUEH CTAHOBJIEHHS M Pa3BUTHs TOM MJIM MHOMN
obyacTi OMOJIOTUH, BKJIAJOM OTEUYECTBEHHBIX U 3apyOekKHbIX YUYEHBIX B PELICHHE BaXKHEHUIIMX
OMOJIOTUYECKHUX M KOJIOTUICCKHIX TIPOOJIEM.

Lenb u3yuenus yuyebHoro npeamera «buosorusp» Ha yriyOi€HHOM YpOBHE — OBJIa/IEHUE
0o0y4arolMMHUCS 3HAHUAMU O CTPYKTYpHO-(DYHKIIMOHAJIIBHOM OpraHu3alld >KUBBIX CHCTEM
Pa3HOTro paHra v NpuoOpeTeHne yMEHU UCII0Ib30BaTh 3TH 3HAHUS B (POPMUPOBAHUU HHTEPECA K
ornpeieN€éHHON 00s1IacTH MPOo(EeCCUOHATLHON JEATEIbHOCTH, CBS3aHHOM ¢ Ouoyoruei, wim x
BbIOOpY yueOHOT0 3aBeIeHHs I POAOIKEHHUS OHMOIOrHYecKoro o0pa3oBaHusl.

JlocTukeHue 1enu u3ydeHus ydeOHoro npeamera «buosnorusy» Ha yriiy0J€HHOM ypOBHE
o0ecrnieunBaeTcs peleHueM CIIeIyIOMNX 3a1au:

OCBOGHHE OOYyYaroIMMUCS CHCTEMbl OMOJIOTMYECKMX 3HAHMH: 00  OCHOBHBIX
OMOJIOTUYECKUX TEOpHSX, KOHLENIMIX, TUIOoTe3aX, 3aKOHAX, 3aKOHOMEPHOCTAX M IpaBHIaXx,
COCTaBJISIIOLUIMX COBPEMEHHYIO  €CTECTBEHHO-HAayyHyH KapTUHY MHUpa; O CTPOEHUH,
MHOT000pa3suu U 0COOEHHOCTSIX OMOJIOTMYECKUX CUCTEM (KJIETKa, OpraHu3M, MOIMYJISIIUS, BUI,
ouoreorneHo3, Ouocdepa); 0 BBIJAIOMIUXCS OTKPBITUSAX W COBPEMEHHBIX HCCIIEIOBAHUSX B
Ouosoruu;

O3HaKOMJICHHE  OOydyaroIluxcs ¢  METOJaMH  [O3HAaHUS  JKUBOM  MPUPOABL:
HCCIIEI0BATEILCKUMH METOIaMU OMOJIOIMYECKUX HayK (MOJIEKYJISPHON M KJIETOYHOM OHOJIOTHUH,
SMOPHOJIOTUY M OMOJIOTHH PAa3BUTHUS, TEHETUKU U CEJEKIMH, OMOTEXHOJIOTUN M CUHTETUYECKOH
OMOJIOTMM, TAaJCOHTOJOTHH, OKOJIOTMH);  METOJaMH  CaMOCTOSATEIBHOTO  IPOBEICHUS
OMOJIOTMYECKUX HCciIeloBaHuil B jaboparopur U B mpupoje (HaOmoJaeHHe, H3MEpPEHUe,
9KCIIEPUMEHT, MOJIETTUPOBAHUE);

OBJIaJIeHUE OOYYarOIMMHUCS YMEHUSIMH: CaMOCTOSITENIbHO HAaXOIWTh, AaHAJIU3UPOBATh M
UCIOJIb30BaTh OMOJOIMUYECKYI0 HH(DOPMALIUIO; M0JIb30BAaThCSI OMOJIOTNYECKON TEPMUHOIOTHEN U
CHMBOJIMKOI; yCTaHABIIUBATh CBSA3b MEX/Y Pa3BUTHEM OMOJIOTUU U COLIMATBHO-3KOHOMUYECKUMU
1 9KOJIOTHYECKUMH TIPOOIeMaMH YelIOBEUECTBA; OLIEHUBATH OCIIEACTBHSI CBOCH NESITETLHOCTH O
OTHOILICHHUIO K OKPY’)KAIOLIeH MPUPOTHON cpele, COOCTBEHHOMY 3/I0POBBIO U 3/I0POBBIO



OKPY’KaIOIIMX JIFOJIeH; OOOCHOBBIBaTH W COOJIIOAATh MEphl MPOMUIAKTHKHA HHQPEKIIMOHHBIX
3a0o0yieBaHUM, MpaBWia TOBEJIEHUS B MHpHUpoae M olecredeHus Oe30MacHOCTH COOCTBEHHOU
KHU3HEJCSATEIIbHOCTH B YPE3BBIYAMHBIX CHUTyaIUSX MHPUPOJHOTO M TEXHOTEHHOTO XapakKTepa;
XapaKTepu30BaTh COBPEMEHHBIE HAYYHbIE OTKPBITHS B 00J1aCTH OMOJIOTHH;

pa3BuTHE y 00ydalolUXCsd MHTEJUIEKTYalbHBIX U TBOPUYECKHX CIIOCOOHOCTEH B Ipoliecce
3HAKOMCTBA C BBIJAIOUIUMUCS OTKPBITHSIMH U COBPEMEHHBIMHU HCCIEJAOBAHUSMU B OHOJIOTHH,
pemaeMpIMi €10 TpoOJIeMaMH, METOJO0JIOTUEH OHOJIOrMYecKOro HCCIEeIOBAaHUsS, MPOBEACHUS
SKCHEPUMEHTAIbHBIX ~HCCIEAOBAHUM, pEIIeHUs OHOJOrMYEeCKHX 3a]ad, MOJEIUPOBAHUS
OHMOJIOTrMYEeCKUX 0OBEKTOB U MPOIECCOB;

BOCIIUTaHHE Y OOYYalOUIMXCs [IEHHOCTHOTO OTHOIIEHUS K KUBOW MPUPOJE B LIEJIOM U K
OTACNbHBIM €€ OOBEeKTaM U SABICHHUAM; (OPMUPOBAHHE HKOJOTHUECKOW, TE€HETHYECKOH
IPaMOTHOCTH, OOIIEH KyJbTYphl MOBEJACHHUS B IMPHUPOJAE; MHTErPALUU €CTECTBEHHO-HAyUYHBIX
3HAHWM;

npruoOpeTeHne 00yJaroIUMHUCI KOMIETEHTHOCTH B PAllMOHAIEHOM MPUPOIOTOIB30BAHUN
(cobmromeHne TpaBWII TOBENEHUS B TPHUPOJAE, OXpaHbl BUAOB, JKOCHUCTEM, Ouocdepsi),
COXpAaHEHHH COOCTBEHHOTO 3/I0pPOBBSI U 3/0POBBSl OKPYKAIOIMX JIFOJeH (coOMomeHus Mep
npoduIakTHUKH 3a00sieBaHuM, obecriedeHrne 6e30MacHOCTH KU3HEACSITEIbHOCTU B YPE3BBIYANHBIX
CUTYalUSAX MPUPOTHOTO U TEXHOTEHHOTO XapakTepa) Ha OCHOBE HCIOJIb30BaHUS OMOIOTUYECKUX
3HAHUM U YMEHUI B IOBCETHEBHOM KU3HU;

CO3/IaHH€ YCJIOBMM JJIi OCO3HAHHOIO BbIOOpa OOYy4YalOIMMUCSA HHIWBHyaJIbHOU
00pa3oBaTeNbHON  TPACKTOPHH, CIIOCOOCTBYIOIICH TMOCIEAYIOmEMY NpOPecCHOHATHHOMY
CaMOOINPEEIICHNI0, B COOTBETCTBUU C HHAMBHIyaJbHBIMM HHTEpECaMU U IMOTPEOHOCTAMU
peruoxa.

OOmiee 4yuCIIO 4YacoB, OTBEIEHHBIX HAa M3Yy4YEHHE OHMOJIOTMH Ha YIIIyOJEHHOM YpOBHE
cpenHero ooiiero oopasosanus, cocraisieT 204 yaca: B 10 kimacce — 102 vaca (3 yaca B Hezenio),
B 11 xiracce — 102 gaca (3 gaca B Hezemio).

OT60p OpraHu3aoHHbIX (HOPM, METO/IOB U CPEJICTB OOYUSHUSI OMOJIOTUU OCYIIECTBIISIETCS
c y4éroM cnenuuKd ero COoAep KaHWs U HaIPaBIEHHOCTH Ha MPOJOJKEHHE OMOJIOrMYecKOro
00pa3oBaHMs B OpraHU3aLMIX CPeIHEro NPo(hecCHOHAIBHOTO U BBICIIEr0 00pa30BaHMUsL.

OO0s3aTenbHBIM yCIIOBHEM NpHU O0yueHHM OHOJIOTMU Ha yTIyOJIEHHOM YPOBHE SIBIISETCS
MPOBEACHUE JA0OPATOPHBIX W TPAKTHYECKUX pador. Takxke ywacTtue oOydaOmMXCS B
BBITIOJTHEHUU IIPOEKTHBIX U yUeOHO-MCCIIEI0BATENIbCKUX pabOT, TEMAaTHKA KOTOPBIX ONPEeIIIeTcs
yUUTENIeM Ha OCHOBE UMEIOIIUXCS MAaTepHAbHO-TEXHUYECKUX PECYPCOB M MECTHBIX MPUPOAHBIX
YCIIOBHA.



COJEP)KAHUE OBYYEHUA
10 KJIACC

CopepxaHue IPOrpaMMbl, BBIIECIEHHOE  KVPCUBOM, HE BXOAMT B  IPOBEPKY
rocyJapcTBeHHOM uTOroBoi arrecramuu (I'MA).

Tema 1. buosiorusi Kak HayKa

CoBpemeHHass 6MOJIOTHSI — KOMIUIEKCHast Hayka. Kparkas ucTopus pa3BUTHS OHOJIOTHH.
buonoruueckue Hayku U Hu3ydaeMble UMHU MpoOiembl. DyHAaMeHTalbHbIE, MPUKIAIHBIE U
MTOMCKOBBIE HAYYHBIE UCCIIEIOBAaHUS B OUOJIOTHH.

3HaueHue Ouosiornd B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHBI
mupa. [Ipodeccun, ceszannbie ¢ Guonorueil. 3HaueHne OUOIOTUH B IPAKTHUYECKOM IEATEIHHOCTH
YeJI0OBeKa: MEAUIIMHE, CEIbCKOM X035IIICTBE, IPOMBIIIIIEHHOCTH, OXPAaHE MPUPOIBL.

JdemMoHcTpanuu

[optpetsl: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, Y. ['apseit, I'.
Mennens, B. U. Bepranckuii, U. I1. [1aBnos, . 1. Meunukos, H. M. BaBuiios, H. B. Tumodees-
Pecosckuit, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuier u cxembl: «CBsi3b OHMOJIOTUU C APYTHMHU HayKaMu», «CHcTeMa OMOJOTHYeCKHIX
HayK».

Tema 2. 7KuBble cucTeMbl H UX U3yUeHHE

JKuBble cuctembl Kak mpeaMeT usydeHus: Ouonoruu. CBOCTBA KUBBIX CUCTEM: €IUHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M LEJIOCTHOCTb, CJIOXKHOCTh U YHOPSJAOYEHHOCTh
CTPYKTYpBI,  OTKpPBITOCTb, CAMOOpPraHMU3alus, CaMOBOCIPOMU3BEIEHUE, Pa3apakMMOCTh,
W3MEHYUBOCTH, POCT U pa3BUTHE.

VYpoBHU OpraHu3aldd KUBBIX CHUCTEM: MOJEKYJSIPHbIA, KJIETOUYHbINA, TKaHEBBIM,
OpraHU3MEHHBIH, MONYJISILIMOHHO-BUJIOBOM, KOCHUCTEMHBIN (OHMOTeOIIeHOTUYECKHIA ),
ouocdepusiid. [Iporeccrl, mpoucxoasiIue B KUBBIX cuUcTeMaX. OCHOBHBIE MPU3HAKH >KHBOTO.
Kuznp kak popma cymectBoBaHusi Matepuu. Hayku, n3ydaromue >KUBbIe CUCTEMBl Ha Pa3HBIX
YPOBHSIX OpraHU3alyy.

N3yyenne xuBbIX cucteM. MeToasl Ouonornueckoit Hayku. HaOmropenue, usmepeHue,
SKCIEPUMEHT, CHUCTEeMaTu3anus, MeraaHanu3. [loHsATHE O 3aBUCHMOM UM HE3aBUCUMOM
nepemeHHo. IlnanupoBanme skcnepumenta. llocranoBka m mpoBepka runore3. HyneBas
runore3a. [lousTue BEIOOPKU U €€ JOCTOBEpHOCTh. Pazopoc B Ouonorndeckux AaHHbIX. OleHKa
JIOCTOBEPHOCTH MOJYYEHHBIX pe3yiabTaToB. [IpUUMHBI MCKaXKeHUsS! pe3yJbTaTOB SKCIEPUMEHTA.
[TonsATHE CTaTUCTUYECKOTO TECTA.

JdemMoHcTpanuu

Tabmuiet u cxembl: «OCHOBHBIE TIPHU3HAKUA JKU3HU», «DBHOIOTHYECKUE CHCTEMBD»,
«CBoMCTBa )XKMBOUM MaTepUm», «YPOBHU OpraHU3ALMH KUBOU IpUPOAbD», «CTpoeHUE KUBOTHOM
KJIETKW», « TKaHU ’KUBOTHBIX», « CUCTEMBI OPTaHOB YEJIOBEUECKOT0 OpraHusmay, «buoreoneHosy,
«buochepar, «MeTo1bl U3yUEHHS KUBOM IPUPOIBI».

O6opynoBanue: 1ab0paTopHOE 000PYAOBAHUE JIJIsI TPOBEACHUS HAOIIOCHHH, U3MEPEHUH,
9KCIIEPUMEHTOB.

IpakTuyeckass padora «licnonb3oBaHuE pPa3IMYHBIX METOJOB MPU HM3YUEHUU KUBBIX
CUCTEM.

Tema 3. buoJiorusi KieTKu



Krnerka — cTpykTypHO-QDyHKIMOHANbHAS €AMHMIIA KUBOro. VcTopus OTKPBITUS KIETKH.
Pa6oter P. I'yka, A. JleBenryka. Knerounas teopust (T. LlIBann, M. Illnetinen, P. Bupxos).
OCHOBHBIE MTOJIOKEHUSI COBPEMEHHOM KJIETOUHOW TEOPUH.

MeToapl MOJEKYJISIPHOM U KJIETOYHOH OHMOJOTMU: MHKPOCKONMS, Xpomarorpadus,
anekTpodope3, METOJ  MEUYCHBIX aroMoB, AuddepeHnnaTbHOe  IEHTPUPYTUPOBAHUE,
KYJIbTUBUPOBAHHUE KIICTOK. M3yueHue @DUKCUPOBAHHBIX KiemOoK. DIEKTPOHHAS MHUKPOCKOIIHS.
Kongokanvnas mukpockonus. Bumanvroe (npusicuzneHnoe) uzyueHue Kiemox.

JdemoHcTpauuu

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

Tabmuup! U cxembl: «CBETOBOW MHUKPOCKOI, « DIEKTPOHHBIM MUKPOCKOM, « cTopus
Pa3BUTHS METOJI0OB MUKPOCKOIIUIY.

O6opynoBaHue: CBETOBOII MUKPOCKOI, MUKpOIIpENapaThl paCTUTEIbHBIX, )KUBOTHBIX U
OaKTepUaTbHBIX KJICTOK.

IIpakTnyeckas padora «/I3yueHue MeTo10B KIETOYHOM Ononoruu (Xxpomarorpadus,
anekTpodopes, nuddepennnanpHoe neHTpudyrupoanwue, [TLP)».

Tema 4. Xumuyeckasi OpraHusanus KJIeTKH

XHUMHUYECKUH COCTAB KIETKU. MaKpo-, MUKPO- U yJIbTPaMUKPO3JIEMEHTHI. Boja u e€ pomns

KaKk pacTBOPUTENs, peareHTa, y4acTUe€ B CTPYKTYPUPOBAHUM KIIETKH, TEIJIOPETYJIALNH.
MunepasnbHbIe BelllecTBa KJIETKH, UX Ouosorudeckas posb. Posib KaTHOHOB M aHMOHOB B KIIETKE.
Opranuueckue BelecTBa KIETKU. buonornyeckue nonumepsl. benku. AMHHOKHCIOTHBIN
coctaB 0enkoB. CTpyKTypsl 6e1K0BOI MoseKybl. [lepBuuHast cTpykTypa Oenka, nenTuHast
CBs3b. BTOpuuHas, TpeTuyHas, 4yeTBepTHUHAs CTPYKTYphl. JleHatypanus. CBoiicTBa OEJIKOB.
Knaccudukanms 6enkos. buonornueckue hyHkimuu 0eiaKoB. [Ipuonsi.

VYrineBonbl. MoHOCaxXapuabl, AUCaxXapuabl, OJUTOCaxapyIbl v osmcaxapuasl. OO mian
CTpO€HUs U GU3NKO-XMMHUUYECKHE CBOMCTBA yIiIeBoJ0B. bruonornueckue GyHKIMK yIiIeBOOB.

Jlumunel.  T'mapodunbHo-ruApodoOHBIe  cBoMcTBa.  Knmaccuduxamuss — nunuaos.
Tpurnuuepunsl, pochonunuasl, BOCKH, cTepouibl. buonornueckue GyHkiuu aunuaos. O0mue
CBOHCTBAa OMOJOIMYECKMX MeMOpaH — TEeKy4yecTb, CIIOCOOHOCTb K CaMO3aMbIKaHUIO,
MOJIyIIPOHUIIAEMOCTb.

Hyxneunosbie kucnotel. [IHK n PHK. Crpoenue HykiaenHOBbIX KuciaoT. HykiaeoTunisl.
[Mpuauun kommiementapHoctd. [IpaBuno Yapragda. Crpykrypa JJHK — nBoitnast crimpaiis.
Mecronaxoxaenue u ononorudeckue pynkuuu JJHK. Buast PHK. ®ynkiun PHK B kietke.

Crpoenne monexkynsl AT®. Makpospruueckue cBs3u B Mojaekysne AT®. buonornyeckue
¢byakuun  AT®. BoccraHoBneHHbIE TEpeHOCYMKH, WX GYHKIMM B  KIETKe. /[pyeue
HyKaeo3uompugocpamuol (HT D). CexBennpoBanne  JIHK.  Memoowr  eenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykTypHast Ouoiorus: OMOXMMUYecKHe M OMOo(dU3MYEeCKHe HCCIIEAOBAaHHUS COCTaBa M
MIPOCTPAHCTBEHHON CTPYKTYphl OuOMoOINeKyd. Mooderuposanue cmpykmypol u QYHKYUl
ouomonekyn u ux Komniexcos. Komnvromepmwiti OU3aiin u OpeaHu4ecKull cunmes OUOMONEKYI U UX
HeNnpupoOHbIX AHAL0208.

JdemMoHcTpanuu

[Toptpertsrt: JI. [Tomunr, dx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankinn, @. Canrep, C.
IIpy3unep.

Huarpammbl: «PacnpenenieHre XUMHYECKUX OSJIEMEHTOB B  HEXHBOW MIPUPOIEY,
«Pacrpenenenre XUMUYECKUX dJIEMEHTOB B )KUBOM IIPUPOJIEY.



Tabmuuer u cxemsl: «Ilepuoguueckass TaOnMLIa XMUMHUYECKHX 3JIeMEHTOBY», «CTpoeHHe
MOJIEKYJIbl BOJbI», «BemiectBa B cocraBe opraHu3mMoB», «CTpOeHHE MOJIEKYJbI OelKay,
«CTpyKTYpbl 0O€nKoBOH MONEKynb», «CTpoeHHe MOJEKyd yrieBoaoB», «CTpoeHue MOJIEeKYJ
munuaoBy, « HykinenHoBbie KUCTOTBDY, «CTpoeHue MoJieKysibl ATDy.

ObopynoBanue: XUMUYECKas IOCY1a U 000pyAOBaHHE.

JlaGopaTopHas padora «OOHapykeHHE OCITKOB C TOMOIIbIO KaYeCTBEHHBIX PEAKIIHIN.

JlabopaTopnasi pabora «liccienoBaHue HyKJIEUHOBBIX KUCIOT, BBIIEICHHBIX U3 KIETOK
Pa3IUYHbBIX OPIraHU3MOBY.

Tema 5. CTpoeHue U PyHKIIUHN KJIETKH

Tumbl KJIETOK: dyKapuOTHYECKass M IMpokapuoThdeckas. CTpyKTypHO-(QYHKIHMOHAIbHbIC
00pa3oBaHMS KJICTKH.

CrpoeHre mpoKapuOTHUYECKON KIeTku. KiletouHas creHka OakTtepuii W apxew.
OCoOEHHOCTH CTPOCHUS TeTepOTPOPHON M aBTOTPO(PHOI MPOKAPUOTHIECKUX KIIETOK. MecTo u
POJIb IPOKAPUOT B OHMOLIEHO3AX.

Crpoenue n (pyHKIIMOHMPOBAHUE dYKapHOTHUECKOW KieTkH. [Inmazmarnueckas memOpaHa
(mna3manemma). CrTpykTypa IIa3MaTH4ecKod MemOpaHbl. TpaHCHOpPT BelIEeCTB 4epes
IUIa3MaTUYeCKyl0 MeMmOpaHy: maccuBHbBIA (muddys3us, obneru€unas mudQysus), aKTHBHBIHI
(mepBUYHBIA M BTOPUYHBIA aKTUBHBIA TpaHcnopT). [lomynponunaemocts MemOpanbl. PaGorta
HaTpUi-KaJIMeBOro Hacoca. DHAOLUUTO3: MUHOLUUTO3, paronuro3. Dx3ouuto3. Kietoynas cTeHka.
CrpykTypa v QyHKIIMU KJIETOYHOU CTEHKH pacTeHU, rpuOOB.

Huronna3zma. Ilutozonb. Ilutockener. JIBuxeHue nutormiazmbl. OpraHoOUAbl KIIETKU.
OnHomMeMOpaHHBIE OpraHOUAbI KIETKH: 3HomIazmaruyeckas cetb (OI1C), anmapar 'onbmxkwy,
JM30COMBI, UX CTpoeHHe U (YHKIMHU. B3auMocBs3b OJHOMEMOPAHHBIX OPraHOUIOB KIIETKH.
CrpoeHue TpaHyJISIpHOTO pPETUKyiayma. Mexanusm Hanpaeénenus oOenkoé ¢ JIIIC. Cuntes
pactBopuMbIX  OenkoB. CHHTE3  KJIETOUYHbIX MemOpaH. [nmagkuii  (arpaHyssipHBIi)
sHIOMIa3MaTHUecKuil peTukynyM. CekperopHas QyHkuus anmaparta [onbmxu. Moougurkayus
benxoe 6 annapame I onvoxcu. Copmuposka benkog 6 annapame I onb0cu. TpaHCTIOPT BEIIECTB
B KJeTKe. Bakyonn pactutenbHbIX KieTok. Knerounsiii cok. Typrop.

[TonryaBTOHOMHBIE OpraHoOMbl KIETKU: MMTOXOHAPUH, IUIACTUIBL. [Ipoucxodsxcoenue
mumoxonopuii u naacmuo. Cumbuocenes (K.C. Mepesxckosckuii, JI. Mapeyauc). Ctpoenue u
GYHKIMH MUTOXOHApPMM M 1iactuA. IlepBudHble, BTOPUYHBIE U CIOXKHBIE IJIACTUIBI
(OTOCHMHTE3UPYIOLIUX  AYKapUOT. XJIOPOIUIACThl, XPOMOILIACTHI, JIEHKOIUIACThl  BBICIINUX
pacTeHui.

HememOpannblie opranouab! kieTkd CTtpoeHne M (QyHKIMM HEMEMOpPaHHBIX OPraHOU/OB
KIeTku. PubocoMmebl.  [lpomescymounvie unamenmei. MuUKpODUIAMEHTB. AKmuHogble
Muxkpogunramenmol. MBblIIIEUHBbIE KIETKU. AKMUHOBble KOMNOHEHMbl HEMbIUEYHbIX KIemoK.
MuxkporpyOouku. Kinetounslii uentp. CTpoeHue U JABWKEHHE JKTYTHKOB M PECHUYEK.
MuxkpoTpyOouku nuToriasmsl. Llentpuons. benku, accoyuuposanuvie ¢ MUKpo@uiameHmamu u
Mukpompybouxkamu. Momopuvie benxu.

Anpo. OOonouka siApa, XpOMAaTHH, KapuoIUIa3Ma, SJPBILIKUA, UX CTPOCHHE U (PYHKIIHH.
SnepHsbiii 6enkoBbIl MaTpukc. [IpocTpaHCTBEHHOE pacHoOOKEHUE XPOMOCOM B HHTEp(azHOM
aape. dyxpomamun u eemepoxpomamun. beiaku XxpoMmaTuHa — TUCTOHBL J{uHamuka s0epHOu
obonouku 6 mumose. A0epHuviii mpancnopm.

Knerounsle  BiitoueHus.  CpaBHUTENbHAs  XapaKTEPUCTHKA  KJIETOK  JYKapuoOT
(pacTuTenbHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpauuu



IToptpetsr: K.C. MepexkoBckuid, JI. Maprynuc.

Tabmuupl U cxembl: «CTpOCHHE 3YKApUOTHYECKON KIETKH», «CTpoeHHE >KHUBOTHOU
KJIeTKU», «CTpoeHHEe PACTUTENBHON KIETKNY, «CTpoeHue MUTOXOHAPUNY, «Sapo», «CtpoeHnue
IIPOKAPUOTUYECKOMN KIETKH.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKPOIpENapaThl PaCTUTENbHBIX, >KUBOTHBIX
KJIETOK, MUKPOIIPETapaTbl 0aKTepUAIbHBIX KIETOK.

JlaGoparopHas padora «/3yueHue cTpoeHHs KJIETOK Pa3InuHbIX OPTraHU3MOBY.

IIpakTuyeckasi padora «l3yueHue CBOMCTB KJICTOUYHON MEMOpaHbD.

JlabopaTopHas padora «lccrnenoBanue 1ia3mMoiu3a M JEIUIa3MOJU3a B PACTUTEIbHBIX
KJIETKaxX».

IIpakTnueckas padora «/3ydenue ABMKEHUS [IUTOIUIA3Mbl B PACTUTENIBHBIX KJIETKaX.

Tema 6. O0MeH BelllecTB M MpeBpallleHHe YJHEPTUH B KJIeTKe

AccuMUISIIMSL U TUCCUMMWIISILIMSL — JIBE CTOPOHBI MeTabonu3ma. Tunbsl oOMeHa BELIECTB:
aBTOTPO(HBIN U TeTepoTPOHBINA. YUacTue KUCIOpOo1a B OOMEHHBIX Mpolieccax. JHEPreTHIecKoe
obecrieyenue kietku: npespamienne AT® B 0OMeHHBIX mporeccax. DepMEeHTATUBHBINA XapaKkTep
peakuuii KIeTouHoro Merabonusma. GepMeHThI, X CTPOCHHUE, CBOMCTBA U MEXAHU3M JICUCTBUA.
Kodepmentsl. OTinuust GepMEeHTOB OT HEOPTaHUYECKUX KaTalln3aTopoB. benku-akTuBaTopsl U
OCIKU-UHTHOUTOPBI. 3aBHCHUMOCTb CKOPOCTH (EpPMEHTATUBHBIX PEAKIMA OT Pa3ITUYHBIX
(hakTopoB.

[lepBuuHbIl CUHTE3 OpraHM4eckuX BewlecTB B KieTke. doTocuHTe3. AHOKCUCeHHbIN U
oxcueenHvlll  omocunmes y oaxmeputi. Ceéemocodupaiowue nueMeHmvl U NUSMEHMbL
peaxkyuonHoz2o yenmpa. Ponb xjioporuiactoB B mnpouecce gorocuHTe3a. CBeToBas U TEMHOBas
¢bazpl. Pomoovixanue, Cs., Cs- u CAM-munvr chomocunmesa. IIpogyKTUBHOCTb (HOTOCHHTE3A.
BnusiHue pa3nuuHbIX (GakTOpOB Ha CKOPOCTh (POTOCHHTE3a. 3HaUeHHE (POTOCHHTE3A.

XemocuHTe3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHMHTETHMKOB:  HUTpU(PHULHUpPYIOLIHE
OakTepuu, kene300aKkTepuu, cepodaKkTepuu, BOAOPOJHbIE OaKTepuH. 3HAaUEHHE XEMOCHHTE3A.

AHarpobHble opraHu3Mbl. Buael Opoxxenus. [IponykTel OpokeHHsS M UX UCIOJIb30BaHUE
YeJIOBEKOM. AHa’pOOHBIE MHUKPOOPIaHU3MbI Kak OOBEKTbl OMOTEXHOJIOTMH M BO30YIUTEIH
Oone3Hen.

AdpoOHBIE OpraHu3Mbl. DTambl JHEPreTHyeckoro oodomeHa. IloaroToBUTENbHBIN HTall.
I'mukonu3 — 6eCKUCIOPOIHOE PACIIETIIIEHNE TIIIOKO3bI.

buonoruueckoe okucieHue, WM KJIETOYHOE JbIxaHHe. Poiab MUTOXOHApHUI B mpoleccax
ouonoruueckoro okucienus. Lluxmnueckue peaxuuu. OxuciaurenbHoe (ochopuaupoBaHue.
Ouepeus membpannoeo epaouenma npomonos. Cunmez AT®@: paboma npomonuou ATD-
cunmaszvl.  llpeumymiectBa a’poOHOro myTH oOOMEHa BEIIECTB Mepel  aHa’pOOHBIM.
O} heKTHBHOCTH IHEPTETUIECKOTO OOMEHA.

JdemMoHcTpanuu

IToptpersr: k. [Ipuctin, K. A. Tumupsses, C. H. Bunorpanckuii, B. A. Ourensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuupet u cxemsl: «DoTocuHTE3», «IHEpreTUyeckud oOMen», «buocuHTe3 Oenkay,
«Ctpoenue hepmMeHTa», « XeMOCHHTERY.

O6opynoBaHue: CBETOBOII MUKPOCKOI, 000PYI0BaHKE JJIsl IPUTOTOBJIEHUSI TOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPENapaToB.

JladopaTropHas pa6ora «/3yueHne KaTaTMTHIECKON aKTUBHOCTH (hepMEHTOB (Ha MpuMepe
aMuyIa3bl WIIA KaTanasbl)y».



JlabopaTopHasi padGora «M3ydeHne (QEpMEHTATHBHOTO pACIICTUICHHS TIEPOKCH]IA
BOJIOPOJA B PACTUTEIBHBIX U )KUBOTHBIX KJIETKaX).

JlaGopatopHas padora «CpaBHEHHE MPOLIECCOB (POTOCHHTE3A U XEMOCHHTE3a».

JlaGopaTopHas padora «CpaBHEHHUE IPOIIECCOB OPOKEHUS U IBIXAHHS.

Tema 7. HacsiencrBenHasi HH(popManus U peajn3anus eé B KJeTKe

Peakuuu marpuyHoro cunresa. IIpuHIMN KOMIUIEMEHTAPHOCTH B PEAKLMSIX MATPUUYHOIO
cuHTe3a. Peammsauumsi HacneacTBeHHOW wuHGpopmanuu. ['eHeTHUecKuil KOJA, €ro CBOMCTBA.
Tpanckpunuus — marpuusblii cuHTe3 PHK. IIpuHIMNGI TpaHCKpUNIMU: KOMIUIEMEHTAPHOCTD,
AHTUIIAPAIUIETIBHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuyeckou
knemxe. Hexooupyrowue PHK.

Tpancnsauus u e€ sranbl. Yuactue TpaHcnopTtHbeix PHK B OuocuuTese Oenka. YciaoBus
ouocunresa Oenka. KogupoBanue amuHokucaot. Poib pubocom B OmocunTese Oenka.

Cogpemennvie npedcmasnenus o cmpoenuu 2enos. Opranuzaiys reHomMa y IpoKapuoT U
9yKapuoT. Perynaius akTHBHOCTH F'€HOB Yy pokapuot. ['unoresa onepona (®. XKako0, K. Mano).
MonexynapHnvie mexanusmvl dKCnpeccuu 2eHog y ykapuom. Ponb xpomamuma 6 pezynsayuu
pabomol eenos. Perymsmust 0OMEHHBIX ITPOIEcCOB B KieTKe. KiieTounblil romeocTas.

Bupycer — HekeTouHsle (OpMBI JKU3HH U OOJHMTraTHbIe mapa3uTbl. CTpOCHUE MPOCTHIX U
CIIO)KHBIX BHPYCOB, PETPOBHUPYCOB, Oaktepuodaro. Kuswenwnwviti yuxn [[HK-cooepocawjux
supycos, PHK-cooepoicawux supycos, bakmepuoghazos. Obpammuas mpanckpunyus, pesepmasd,
unmezpasa.

BupycHsie 3a00neBanus 4enoBeka, )KUBOTHBIX, pacteHuit. CITM /], COVID-19, conmnansabie
Y MEAMIMHCKHE MTPOOIEMBI.

buoungopmamuka: unmeepayus u ananuz 6orvuux maccusos («bigdata») cmpyxmypHuix
ouonocuueckux oannvix. Hanomexnonozuu 6 ouonozuu u meouyune. Ilpocpammupyemvie ynxyuu
benxos. Cnocobvl 00cmasku 1ekapcma.

JdemoncTpanuu

[Hoptpetsr: H. K. Konbuos, /1. . UBanoBCkHiA.

Tabmuubpr u  cxembl: «buocunTes Oenka», «['eHeTmueckut komy», «Bupych»,
«bakrepuodarmu.

IpakTuyeckasi padora «Co3nanue Mo BUPYCay.

Tema 8. /Ku3HeHHBIH IUKJI KIETKH

Knerounsnii 1uki, ero mepuonsl u perymnsmusi. Uuarepdaza u muro3. OcobeHHOCTH
mporieccoB, mpoTrekaronux B uHTepdasze. [loaroroBka kietku Kk aeneHuto. [IpecuHTeTHUECKHI
(MOCTMUTOTUYECKU), CUHTETHMYECKHMH M IOCTCUHTETHYECKUH (MPEMHUTOTHUYECKHUI) MEpHOJIbI
uHTEep(a3bl.

Matpuunelii  cunre3 JHK —  perummkamusa. Ilpunnuner  permmkamun  JIHK:
KOMIUIEMEHTApHOCTh, ~ MOJYKOHCEPBAaTUBHBIA  CHUHTE3, AaHTUIAPAJUIENbHOCTh. MeXaHu3M
perunkanyu J{HK. Xpomocomsl. Ctpoenne xpomocoM. Tenomepsl u TeoMepasa. XpoOMOCOMHBIN
Ha0oOp KJIETKU — KapUOTHIL. JIUTIIOMTHBIA U TaruIOMIHBIA HaOOpHl XpOMOCOM. ['OMosIOrHYHbIE
XpOMOCOMBI. [10J10BBIE XPOMOCOMBI.

Jlenenue kinetku — mMuto3. CTaJuu MHUTO3a U NPOUCXOJALINE B HUX Mpouecchl. THIIbI
muto3a. Kaprnokunes u nurokunes. bruonornueckoe 3Ha4eHHE MUTO3A.

Perynsnuss mMutoTHUeckoro nukia kinetk. llporpammupyemas kierouHas rubenp —
aronTo3.



Krnerounoe aapo, XxpoMocoMbl, PyHKIIMOHAIbHAS TeHOMUKA. Mexanuzmuvl nponugepayuu,
ougepernyuposxu, cmapenus u eubearu kiemok. «L{ugposas kiemrxay — buounpopmamuyeckue
Mooenu hYHKYUOHUPOBAHUS KIEMKU.

JdemoHcTpauuu

Tabmumpl 1 cxembl: «OKU3HEHHBIH LUK KIETKW», «MuTO3», «CTpOEHHE XpOMOCOMY,
«Pemmukanms JTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOIN, MHKpoIpenaparsl: «MUTO3 B KIIETKax KOpelKa
JTyKa».

JlaGopaTopHas padora «/3yueHrne XpoMOCOM Ha TOTOBBIX MUKpOIIpEenapaTax.

JlabopaTopHnasi pa6ora «HaOnroneHne MMTO3a B KJIETKAX KOHYMKa KOpeEIIKa Jyka (Ha
TOTOBBIX MUKpPOIIpENapaTax)».

Tema 9. CTpoenue u pyHKUMHU OPraHU3MOB

buonornueckoe  pasnooOpaszue  opraHu3moB.  OJIHOKJIETOYHBIE,  KOJOHHUAIbHBIC,
MHOT'OKJICTOYHBIE OPTaHU3MBI.

Oco0OeHHOCTH CTPOEHUS U KUZHEIEATEIIbHOCTH OJHOKIIETOUHBIX OpraHu3MoB. bakrepuu,
apxeu, OJTHOKJIETOYHbIE IPUOBI, OJHOKIETOUHbIE BOJOPOCIH, Ipyrue NpoTucTtsl. KomonuanbHbie
OpraHU3MBI.

B3anmocBs3b yacTeld MHOTOKJIETOYHOTO Opranu3Ma. TKaHW, OpraHbl U CHCTEMbI OPTraHOB.
OpranusM Kak e1uHoe 1enoe. ['omeocras.

Tkanu pacrenui. Tumbl pacTUTENbHBIX TKaHEl: oOpas3oBarenbHas, I[OKPOBHas,
MIPOBOJIAINAsL, OCHOBHAs, MexaHW4eckas. OCOOCHHOCTH CTPOCHHS, (PYHKIMA W PACIOJIOKCHUS
TKaHEH B OpraHax pacTeHUM.

TkaHu )KMBOTHBIX U U€JIOBEKA. THIIbI )KUBOTHBIX TKAHEH: SMUTENNANIbHAS, COSTUHUTEIbHAS,
MbIIIeuHast, HepBHass. OCOOEHHOCTH CTpOeHUs, (YHKIMN M pacIoNoKEeHUs TKaHedl B opraHax
YKUBOTHBIX U YEJIOBEKa.

Opranbl. BereratuBHble 1 TeHEpPATUBHBIE OpraHbl pacTeHuil. Opranbl 1 CUCTEMBI OPTraHOB
YKUBOTHBIX U 4esioBeka. DyHKIIMU OpraHOB U CUCTEM OPTaHOB.

Omnopa Tena oprann3zMoB. Kapkac pactenuii. CkeneTbl OAHOKIETOYHBIX U MHOTOKJIETOUHBIX
KUBOTHBIX. HapyxHbIi 1 BHyTpeHHHH cKeeT. CTPOCHHE U TUTIBI COSIUHEHUS KOCTEH.

JIBrokeHue oOpraHu3MoB. JIBMKEHHWE OJHOKJIETOYHBIX OpPraHu3MOB: amMEOOHUIIHOE,
KTYTUKOBO€, pECHHUYHOE. J[IBM)K€HHE MHOTOKJIETOYHBIX PpACTEHUW: TPONU3Mbl W HACTHUHU.
JIBu>KeHHe MHOTOKJIETOYHBIX JKUBOTHBIX M UeJoBeKa: MbliieuHas cucrema. Pedrexc. CkenerHsie
MBI U UX padoTa.

[Tutanue opranuszmoB. [lornomieHne BOJbI, YIJIEKUCIOTO Ta3a U MHUHEPATbHBIX BEIIECTB
pacteHussmu. I[luTaHue >KUBOTHBIX. BHYTpPUIIONIOCTHOE M BHYTPUKIETOYHOE MHIIEBapEHHE.
[Iuranne MO3BOHOYHBIX >KUBOTHBIX. OTHENbl MUIIEBApPUTENbHOrO TpakTa. [IuieBapuTenbHbIe
xenesbl. [InieBapurenpHas cucreMa 4eoBeKa.

Jpixanve opranu3MoB. [[pixanue pactenuid. J{prxanue »kuBoTHBIX. Jnddys3us razos yepes
MOBepXHOCTh KieTkH. KoxHoe npixaHue. [[pixaTenbHas MOBepXHOCTh. JKabepHoe M NEroyHoe
nbpIXaHue. JIpIxaHWe T[03BOHOYHBIX JKMBOTHBIX M YEJOBEKA. DJBOJIOLHUOHHOE YCIOKHEHHE
CTpOCHHUs JETKUX TMO3BOHOYHBIX >KMBOTHBIX. J[pIXaTrenmpHas cucTeMa delloBeka. MexaHW3M
BEHTHJIAIIMY JIETKUX Y TITUI] ¥ MJICKOTTUTAIOIIMX. Perynsanust nprxanus. J{prxarenbHpie 00bEMBI.

Tpancnopr BewecTB y OpraHU3MOB. TpaHCIOPTHBIE CHCTEMBbI pacTeHui. TpaHcropr
BEILIECTB y )KUBOTHBIX. KpoBeHOCHas cucrteMa u e€ opranbl. KpoBeHOCHast cucTeMa O3BOHOYHBIX
KUBOTHBIX U yenoBeka. Cep/iie, KpOBEHOCHBIE COCY/bI U KpoBb. Kpyru kpoBooOpatieHusl.



OBOJIOIMOHHBIE YCIIO)KHEHUS CTPOCHMSI KPOBEHOCHOM CHUCTEMBI MO3BOHOYHBIX JKMBOTHBIX.
Pabora cepaua u e€ perynsauus.

Beigenenne y opranusmoB. BeineneHune y pacreHuil. BelneneHue 'y  JKHBOTHBIX.
CoxparurenbHble Bakyoau. Opransl BelaesneHus. GunbTpanus, cekperus 1 00paTHOE BCaCbIBaHUE
KaKk MEXaHM3Mbl pabOThl OpraHoB BblaeneHUsA. CBs3b MOJOCTH Teda C KPOBEHOCHOHW U
BBIJICJIUTEIIBHONM CUCTEMaMH. BbleneHue y I03BOHOYHBIX JXKMBOTHBIX M 4YesoBeka. lloukwm.
Crpoenue u pyHkumoHupoBanue HeppoHa. OOpa3oBaHUE MOYHU Y UEJIOBEKA.

3ammra y opraHu3MoB. 3aliuTa y OJJHOKJIETOUYHBIX OpraHn3MoB. Criopbl OaKTepuil U IIUCTHI
MpOCTEHIINX. 3aliuTa y MHOroKJIEeTOuHbIX pacrteHui. Kyrukyma. CpencrtBa macCUBHOH M
XUMHYECKOM 3a1uThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX )KMUBOTHBIX. IIOKpOBBI M MX NpOU3BOAHbIE. 3aIUTa OpraHu3Ma
or Oone3neil. VMMMmyHHas cucremMa denoBeka. KIIETOYHBIH W TyMOpaldbHBII HMMYHHUTET.
Bpoxnaéuuerii u  mpuoOpeTéHHBI  cnenuduyeckwii MUMMYHHTET. Teopus KIOHAJIBHO-
cenektuBHoro ummynureta (I1. Dpnux, @. M. bepuer, C. Tonerasa). BocnanurenabHbie OTBETHI
opranu3MoB. Poiib Bpo)KIEHHOTO UIMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00J1€BaHUH.

PasgpaxxuMocTe M peryisiuss 'y OpraHusmMoB. Pa3gpakuMocTe y OJHOKJIIETOYHBIX
opranu3moB. Takcucel. PaznpaxxumocTs u peryisnus y pacTeHud. POCTOBBIE BellecTBa M UX
3Ha4YCHHUE.

HepBHast cucrema u peduexTopHas peryisanus y >KMBOTHbIX. HepBHas cucrema u eé
OTJeNbl. DBOJIOLMOHHOE YCJIOXHEHHE CTPOEHHUS HEPBHOM CHUCTEMBl y KHUBOTHBIX. OTxeibl
TOJIOBHOTO MO3Ta TO3BOHOYHBIX XHBOTHBIX. Peduiekc u pedrexropnas ayra. besycioBHbie u
YCIIOBHBIE PE(IIEKCHI.

I'yMopanbHas perynsuuss ¥ SHIOKPHHHAs CHCTEMa >KMBOTHBIX M 4enoBeka. sKenmesbl
SHIOKPUHHOM CHCTEMBI M HMX TOpPMOHBI. [leficTBHe TOpMOHOB. B3anmMocCBs3b HEPBHOW M
SHIOKpPUHHOM cucteM. [ unoranamo-runoduszapHas cuctema.

JdemMoHcTpauuu

IToptper: N. I1. I1aBnos.

Tabmuubl 1 cxembl: «OTHOKIETOYHBIE BOJOPOCIH», «MHOTOKIETOUHBIE BOJIOPOCIH,
«baktepun», «lIpocreiimue», «Opranbl [BETKOBBIX pacTeHHi», «CHUCTEMBI OpraHoOB
ITIO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpoeHHe HAaceKoMbIX», «TKaHM pacTeHUI»,
«KopueBble cucrembl», «Ctpoenue crebas», «CTpoeHHe IMCTOBOW IUIACTHHKM», «TKaHM
KHUBOTHBIX», «Ckener uenoBeka», «llumeBapurenvHas cuctema», «KpoBeHOCHas cucTeMay,
«/pixaTenbHas cucrema», «HepBHas cucrema», «Koxa», «MpblleyHas cucTeMay,
«BpiienurensHas cucreMa», « QHIAOKpPUHHAs cuctemay, «CtpoeHue Mplmnb», « IMMyHHATETY,
«KnmeunomnonoctHeie», «CxemMa nuTaHus pacTeHUi», «KpOBEHOCHBIE CUCTEMBI MTO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue ruape», «CTpoeHHEe IUIaHapun», «BHyTpeHHee CTpOEeHHE HO0KIEBOTO
yepBsi», «HepBHast cucrema pbi0», «HepBHas cucrema narymku», «HepBHas cucrema
pecMbIKaroIuxcs», «HepBHas cucrema nruny, «HepBHas cuctema MIEKONUTAIOMIKUXY,
«HepBHas cuctema uenoBeka», «Peduexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKpOMpENnaparbl OJHOKIETOYHBIX OPraHHU3MOB,
MHKpOIpenaparsl TKaHE, paKOBUHBI MOJUIFOCKOB, KOJIJIEKIIMM HACEKOMBIX, UTTIOKOXKHUX, KUBBIE
9K3EMIUISIphl KOMHATHBIX PAaCTeHUH, repOoapuy pacTeHUH pa3HbIX OTAEJIOB, BIAXXHbIE MpenapaThl
KUBOTHBIX, CKEJICTHI TO3BOHOYHBIX, KOJJICKIIMH OECIIO3BOHOYHBIX )KMBOTHBIX, CKEJIET YEIOBEKa,
00opyaoBaHKE A1 JEMOHCTPAIMK IOYBEHHOTO U BO3IyIIHOIO MUTAHUSI PACTEHHH, pacIlerIeHUs
KpaxMmaisia ¥ OeJIKOB MO JAeHCTBHEM (PepMEHTOB, 000OPYAOBAaHHE IS JEMOHCTPALUU OIBITOB 110



U3MEPEHUIO KU3HEHHOW E€MKOCTH JIETKMX, MEXaHM3Ma JIbIXAaTEJbHbIX JBM)KEHUH, MOJEIU
TOJIOBHOTO MO3Ta Pa3JIMYHbIX KUBOTHBIX.

JlaGoparopHas padora «l3yueHne TKaHEH pacTEHUI.

JlaGoparopHas padora «3yueHne TKaHEeH KUBOTHBIX.

JlabopaTopHasi padora «/3yueHure opraHoB LIBETKOBOI'O PACTEHUS».

Tema 10. Pa3mHoKeHNe 1 pa3BUTHE OPraHU3MOB

@DopMBI pa3MHOKEHHUST OPTaHU3MOB: Oecriooe (BKIIFoUYasi BEreTaTUBHOE) U MOJI0BOE. Buipl
0€ecroJoro pa3sMHOXKEHUS: IOYKOBAHUE, CIIOPYJISILKS, (parMeHTaIMs, KIOHUPOBAHHE.

ITonoBoe pasmHoxenue. [losoBble kineTku, wiaum ramersl. Meio3. Craguum Menosa.
IToBenenue xpomocoMm B Menose. Kpoccunrosep. bruonornyeckuii CMbICI MeHO3a U II0JIOBOTO
nporecca. Meio3 ¥ ero MecTo B )KU3HEHHOM IIUKJIE OPIraHU3MOB.

[IpenzaponpiieBoe pazutue. ['amerorenes y »kuBoTHbIX. [lonoBble xene3sl. OOpazoBaHue
Y pa3BUTHE MOJOBBIX KIETOK. CriepMarorene3 u oorere3. CTpoeHue MoJ0BbIX KIETOK.

OmnogoTBOpeHre W AMOPUOHATBLHOE Pa3BUTHE >KMBOTHBIX. CHOCOOBI OMIIOAOTBOPEHUS:
HapykHoe, BHyTpeHHee. [lapreHorenes.

NuuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOpPHOJIOrus — HayKa O Pa3BUTUU
opranusmMoB. Mopghozenes — o0na u3 enasuvix npobaem smopuonocuu. Konyenyus mopghozeros u
Mmooenu mopgoeenesza. Ctaauu 3MOpUOTreHe3a KUBOTHBIX (Ha mpuMmepe narymku). Jpobnenue.
Tunbr apobnenus. /Jemepmunuposannoe u HedepmunuposanHoe opooaerue. bracmyna, munv
onacmyn. OcobeHHOCTH IPOOJICHUS MIICKOMUTAOIINX. 3apOJIBIIIEBbIE JTUCTKUA (TacTPyJISALus).
3aknajka OpPraHOB W TKaHEW U3 3apOoAbIIIEBBIX JMCTKOB. B3auMHOe BiusAHHME 4YacTeil
Pa3BUBAIOIETOCS 3apO/IbIila (AMOpHUOHANIbHAS MHIYKIIUS ). 3aKJIa/Ka IJIaHa CTPOCHUS KUBOTHOTO
KaK pe3yibTaT UepapXUUYECKUX B3aUMOJIEHCTBUI reHoB. BinsHue Ha SMOpHOHAIbHOE pa3BUTHE
pa3IUYHBIX (HAKTOPOB OKPYKAIOIIEH CPEIbI.

Poct u pasButue xuBOTHBIX. [locTomMOpuoHanbHbIl mepuon. [Ipsmoe u Hempsmoe
pa3ButHe. PasButne c Meramopo30M y OECIO3BOHOYHBIX M MO3BOHOYHBIX JKMBOTHBIX.
buonoruueckoe 3HaueHHE MPSMOTO U HENPSIMOIO Pa3BUTHSI, UX PACIPOCTPAaHEHHE B MPUPO/IE.
Tunsl pocta >XUBOTHBIX. MDaKTOpbl PErysiUU pOCTa >KUBOTHBIX M yenoBeka. Craguu
OCTAMOPHOHAJIBHOTO Pa3BUTHS Yy >KMBOTHBIX M uesioBeka. llepumojbpl OHTOreHe3a denoBeKa.
Crapenue 1 cMepTh Kak OMOJIOTHYECKHE TPOLIECCHI.

Pasmuoxenue u pa3suthe pacreHuil. 'amerodut u cnopoput. Meito3 B dKU3ZHEHHOM LIUKJIE
pactenuii. O6pazoBanue crop B nmpoiiecce Meio3a. ['amerorenes y pacteHuit. OmiogoTBopeHue u
pa3BUTHE pPACTUTEIbHBIX OPraHMU3MOB. [[BOIIHOE OIUIONOTBOPEHHE Yy ILIBETKOBBIX pPACTEHUM.
OO6pa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbl peryJisliiid OHTOT€HE3a Y PACTEHUHN U dKUBOTHBIX.

JdemMoHcTpanuu

[Moptpetsr: C. I'. Hapamun, X. llneman.

Tabnuuer u cxemsl: «BereraTuBHOe pa3MHOKeHHE», « THUIBI 0ECHOJIOro pa3MHOKEHUY,
«Pa3MHOXEHHE XJIaMUAOMOHaIbD», «Pa3MHOXeHHe »5BrIIeHb», «Pa3MHOXEHUE THUIAPBDY,
«Melio3», «Xpomocombl», «l'amerorenes», «CTpoeHue SHIEKIETKM M CIEPMaTO30MIa»,
«OCHOBHBIE CTa/IUM OHTOTEHE3a», «[IpsiMoe u HenpsiMoe pa3BUTHEY, «Pa3BUTHE MAICKOTO KyKay,
«Pa3zButne capanun», «Pa3Butue nArymku», «J[BoiiHOe OMIOAOTBOPEHUE Y LIBETKOBBIX
pactenuit», «CTpoeHHE CeMSH OJHOJOJBHBIX W JBYIOJBHBIX PACTCHHI», «KWU3HEHHBIA MUK
MOPCKOU KamycCTbD», <« KU3HEHHBIN UK MXay, « KU3HEHHBIN [IUKIT TaTOPOTHUKAY, <« KM3HEHHBIN
LIUKJI COCHBI».



O6opynoBaHue: CBETOBOH MUKPOCKOIT, MUKPOIIPENapaThl SIMIIEKIETOK U CIIEPMaTO30HUI0B,
Mozenb «L{ukn pa3BUTUS JTATYHIKIAY.

JlaGoparopnass paGora «l3ydeHue CTpPOEHHS TOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpenapaTax.

IIpakTnueckas padora «BblsiBiIeHNE IPU3HAKOB CXOJCTBA 3apOABILIEH T03BOHOYHBIX
KUBOTHBIX.

JlabGoparopHasi padora «CTpoeHHUE OPraHOB Pa3MHOKEHUS BBICIIUX PACTCHUI».

Tema 11. I'eHeTnKa — HAYKa 0 HACJIEACTBEHHOCTH U H3MEHYHUBOCTH OPraHU3MOB

Hcropus cTaHOBIIEHUS U Pa3BUTHUS TCHETUKH Kak Hayku. Pabote I'. Mennens, I'. ne ®pu3a,
T. Moprana. Posib oTeuecTBeHHBIX YUEHBIX B pazButun reHetrku. Padotsl H. K. Konbiiosa, H. U.
Basunosa, A. H. benosepckoro, I'. . Kapneuenko, 0. A. ®ununuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHbIE TE€HETUYECKUE MOHSITHUSI U CUMBOJIbI. [ 'OMOJIOTHMUHbIE XPOMOCOMBI, AJIJIEJIbHbBIE
IeHbl, aJbTEPHATUBHbIE NPU3HAKH, JOMUHAHTHBIA M PELECCUBHBIM IPU3HAK, [OMO3UIOTA,
reTepo3uroTa, 4Mcras JIMHUSA, THOpuIbl, reHoTul, (peHoTun. OCHOBHbIE METO/bl I'€HETHUKH:
rUOPUAO0IOTHUECKHA, TUTOJIOTHUYECKHM, MOIEKYISIPHO-TeHETUYECKHI.

JdeMoHcTpanun

[Toptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. 1. Basunos, A. H.
benozepckuit, I'. JI. Kapneuenko, F0. A. ®unumnuenko, H. B. Tumodees-Pecosckuii.

Tabnuubl 1 cxembl: «MeToIbl TeHETUKNY, « CXeMBbI CKPEITUBAHUS.

JlabopaTopHasi padota «/lpo3oduina kKak 00BEKT FreHETUICCKIX UCCIICIOBAHMIN.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

MonorubpuaHoe ckpenuBanue. [1epBolii 3aKkoH MeHaemns — 3aK0H eAMHO00pa3ust THOPUI0B
nepBoro nokojenus. Ilpasuno nomuanpoBanus. Bropoil 3akoH MeHzaens — 3aK0H paclieIIEHUs
npu3HakoB. [luTonmornyeckre OCHOBBI MOHOTMOPHIHOTO CKpellMBaHMs. ['MIoTe3a 4YHMCTOTHI
ramer.

AHanusupyromee — ckpemuBaHue.  [IpoMexyTOuHBII ~ XapakTep  HacjleIOBaHUS.
Pacuiennenue npu3HakoB MpU HEMOJIHOM TIOMUHUPOBAHUU.

JurubpunHoe ckpemuBaHue. Tpetuit 3akoH MeHaens — 3aKOH HE3aBUCHMOTO
HacJeI0OBaHMs MPU3HAKOB. [{uTomornyeckue OCHOBBI AUTUOPUTHOTO CKPEIIUBAHUSI.

CueruieHHoe HacnenoBaHue npu3HakoB. Pabotel T. Moprana. CrensieHHoe HacieJoBaHue
I€HOB, HapYyILIEHNE CLETUICHUS MEXKly TeHAMH. XpPOMOCOMHAas TEOPHsI HACIEICTBEHHOCTH.

I'enetnka nosia. XpOMOCOMHBIM MEXaHU3M ONpEEIeHUS Moja. AyTOCOMBI M IOJIOBBIE
XpOMOCOMBI. ['OMOTaMeTHBI W TE€TepOraMeTHBIM NOJI. ['eHeTHueckas CTPYKTypa ITOJIOBBIX
xpomocoM. HacnenoBanue npu3HaKkoB, CLHEIUIEHHBIX C MOJIOM.

I'enotun kak wnenoctHas cucreMa. IlneloTponuss — MHOXXECTBEHHOE NEHCTBUE TIEHA.
MHOX€eCTBEHHBI ayuienu3M. B3anmMoneicTBHEe HEAIEIbHBIX TIeHOB. KOMIUIEMEHTApHOCTD.
Onucras. [Tomumepus.

['eHeT4eckuii KOHTpOJIb pPa3BUTHS PACTEHMM, JKMBOTHBIX M 4YEJIOBEKAa, a TaKke
(U3MOIOTNYECKUX MPOIIECCOB, TOBEJICHUS U KOTHUTUBHBIX (PyHKIMHA. ['eHeTnueckne MexaHu3Mbl
CUMOMOreHe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO35IMH — MapasuT» U «XO3IUH — MHUKPOOHOMY.
I'eneTnyeckue acnekThl KOHTPOJISI M M3MEHEHHUs HACJIEICTBEHHON MH(OpMalli B MOKOJEHUSIX
KJIETOK ¥ OPTraHU3MOB.

JdemMoHcTpanuu

[Toptpetsr: I'. Menaens, T. Mopras.



Tabmuuer u cxemsl: «IlepBbiii 1 BTopoii 3akoHbl Mennens», «Tpetuil 3akoH Menaens»,
«Ananusupymoluiee ckpemuBanue», «Hemonnoe nomuanpoBanue», « ClielIeHHOE HAaclleJOBaHUE
MPU3HAKOB Yy Ipo3oduiibly, «['eHeTnka monay, «Kapuorun genoBeka», «Kapuotun apo3ohuisn»,
«Kapuotun ntuup», «MHOKECTBEHHBIN ajuien3m», «B3auMoeiicTBue reHoBY.

O6opynoBanue: MOAENb JJIs AEMOHCTPALMU 3aKOHOB €IMHOOOpa3usi THOPUIOB MEPBOTO
MOKOJIEHUSI M PACIIEIJICHUs IPU3HAKOB, MOJENb JJI1 JEMOHCTPAalMM 3aKOHA HE3aBUCUMOTO
HACJICIOBAHUS NIPU3HAKOB, MOJENb IS JEMOHCTPALIMKU CLENJIEHHOIO HACJIEI0BaHUs ITPU3HAKOB,
CBETOBOI MHKPOCKOII, MUKpoIpenapat: «J{pozodumay.

IIpakTnueckass padora «M3yueHue pe3yabTaTOB MOHOTHOPUIHOTO CKPEIIMBAHUS Y
JPO30(HITBD.

IpakTuyeckass padora «M3yueHue pe3yslbTaTOB JUTHOPUIHOTO CKPEIIMBAHUA Y
JPO30(HITBD.

Tema 13. 3aK0OHOMEPHOCTH H3MEHYHBOCTH

BsaumopeiictBue reHotuna u cpeabl npu popmupoBaHun (enoruna. M3MeHUYNBOCTH
npusHakoB. KayecTBeHHbIE M KOJMYECTBEHHbIE MPHU3HAKU. BuIbl  HW3MEHYHMBOCTH:
HEHACJICICTBEHHAs U HACJICICTBEHHAS.

MonudukanronHass U3MEeHUYUBOCTh. Ponb cpensl B GopMupoBaHUH MOIUGUKAIIMOHHON
n3MeHuuBoctl. Hopma peakuuu npusHaka. BapuauuvoHHBIM psia v BapualMoHHas Kpubas (B.
Horanncen). CBoiicTBa MOIU(PUKATOHHONH U3MEHUUBOCTH.

['enHoTunuueckass wn3MeHYUMBOCTb. (CBOMCTBA T'€HOTUIMYECKOM HM3MEHUMBOCTU. Buabl
TeHOTUITUYECKOW U3MEHYMBOCTU: KOMOMHATUBHAS, MyTallUOHHASI.

KoMOuHaTuBHAs M3MEHUMBOCTh. MeHO03 | ITOJIOBOM IMPOIIECC — OCHOBA KOMOWHATHBHOM
M3MEHYUBOCTH. POJIb KOMOMHATHBHON U3MEHYMBOCTH B CO3JaHUHU T€HETHYECKOTO Pa3HO00pa3us
B MIpe/iesIax OAHOTO BUA.

MyTanuoHHass HM3MEHYMBOCTh. Buapl MyTanuii: Te€HHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrnoHTaHHBIE U WHAYUUPOBAHHBIE MyTalluu. SJepHble W MHUTOINIA3MATHYECKHUE MYTAIUU.
ComMaruueckre W TOJIOBble MyTanuH. [IpUYuHBI BO3HUKHOBEHHUsS MyTaluid. MyTareHbl U WX
BJIMSHHE HA OpPraHU3Mbl. 3aKOHOMEPHOCTH MYTAaLMOHHOTO Mpolecca. 3aKOH TOMOJIOTHYECKUX
psgoB B HacnencTBeHHoi wusMmeHunBoctu (H.M. BaBunoB). BHesnepHas W3MEHYUBOCTh U
HAaCJIEACTBEHHOCTb.

Onucenemurxa u 3NULEHOMUKA, PONb INUSEHEMUYECKUX (HAKmopos 6 HACIe008aHuu U
UBMEHYUBOCINU (PeHOMUNUYECKUX NPUSHAKO8 Y OP2AHUZMOS.

JdemMoHcTpanuu

[Toptpertsr: I'. ne @pus, B. Moranncen, H. U. Basuios.

Tabmumel 1 cxembl: «Bunsl u3meHunBOCTH», «MoaudukanoHHas H3MEHYHUBOCTDHY,
«KoMmOuHaTHBHAS U3MEHUUBOCTHY, «Meito3», «OmiogoTBopenuey, «I eHernueckue 3a001eBaHus
yesnoBekay, « Buapl myrauuii».

O6opynoBaHue: >KMBbIE W TepOapHbIE SK3EMIUIAPHI KOMHATHBIX PACTCHHUH, PUCYHKH
(pororpadun) )KUBOTHBIX C PA3TMYHBIMUA BUJAMU U3MEHUYUBOCTH.

JlabopaTopnass pabGora «VccrnemoBaHue 3aKOHOMEpPHOCTEH  MOIUGMUKAIMOHHOU
W3MEHYHUBOCTH. [loCcTpOoeHNE BaprallMOHHOTO psAJia ¥ BAPUALMOHHON KPUBOM».

IpakTuyeckasi padora «MyTaruu y Apo30(duiibl (Ha TOTOBBIX MUKPOIIPETapaTax)y.

Tema 14. I'eHeTuKa Yesi0BeKa

Kapuotun denoBeka. MexayHapoiHas mnporpamma HCCIEJOBaHUS T'€HOMa YeJIOBEKa.
Meroapl U3ydeHUs TCHETUKU YEJIOBEKA: T€HEATOTHYCCKUN, OJIM3HEIIOBBIA, ITUTOTCHETUUECKHH,
MONYJIALIMOHHO-CTaTUCTUYECKUI, MOJIEKYJIIpHO-TeHeTHYeCKHil. COBpEMEHHOE OIpECIICHHUE



TEHOTHUIIA: TIOJJHOTEHOMHOE CEKBEHUPOBAaHUE, TEHOTUIIMPOBAHUE, B TOM 4ncie ¢ momouisro I1I[P-
aHanu3a. HacnencrBenHble 3a00s1eBaHus 4eI0BeKa. 'eHHbIE M XpPOMOCOMHBIE O0JIE3HH YesIOBEKa.
bonesHu ¢ HacnenCTBEHHOM IPEIpaclONOkKEHHOCThIO. 3HAYEHUE MEJUIMHCKOM TI'€HETUKH B
NPEJOTBPALICHUH M JICYEHWH TCHETHYECKUX 3a00JeBaHUIl deloBeKa. MeIMKO-TeHEeTHUECKOe
KOHCyJIbTUpOoBaHue. CTBONOBbIE KIETKH. [IoHATHE «TeHEeTHYECKOro rpy3a». ITHYECKUE aCIEeKThI
UCCIIeIOBAaHUM B 00JIACTH PelaKTUPOBAHMSI FEHOMA U CTBOJIOBBIX KJIETOK.

I'eneTnueckue (akTopbl MOBBILIEHHON 4yBCTBUTEIBHOCTH YEJIOBEKAa K (U3UUYECKOMY U
XUMHUYECKOMY 3arpsA3HEHUIO OKpyXKarolmen cpenpl. I'eHeTnMdeckas mpeapacionokKEeHHOCTh
YEJIOBEKA K MaTOJIOTUSIM.

JdemoHcTpauuu

Tabmuuel n cxemsl: «Kapuorun yenoBeka», «MeToabl U3y4eHHs N€HETUKU YEJIOBEKa»,
«['enernueckue 3a00€BaHNs YETOBEKAY.

IIpakTnyeckas padora «CocTaBiieHNE U aHAIU3 POLOCIOBHOW».

Tema 15. Cesiekuusi OpranHu3MoB

JloMecTukanus M CeNeKnus. 3apoXkACHHUE CEeNeKUUM M aomecTukanuu. Ydyenue H. H.
Baguiosa o LleHTpax mporCcX0XKAEHUSI 1 MHOT000pa3us KyJIbTYpPHBIX pacTeHui. Poib cenexium
B CO3/IaHUM COPTOB PACTEHUM U MOPOJ1 )KUBOTHBIX. COPT, HOpO/1a, IITAMM. 3aKOH FOMOJIOTMYECKUX
psAIOB B HacleACTBeHHON M3MeHuuBocTM H. M. BaBuioBa, ero 3HaueHue Uil CEIEKLHOHHOMN
paboTHI.

Mertoab! ceneKnOHHOM paboThl. VIcKyccTBEHHBIH OTOOp: MAacCCOBBIM M MHAMBUYaIbHBbIH.
Otanbl KOMOMHAIIMOHHOM cenekuuu. Vcneitanue mpowusBoauTene mo nmoroMctBy. Otbop mo
TCHOTHITY C ITOMOIIBIO OIICHKH (DEHOTHIIA TIOTOMCTBA M OTOOP TI0 TEHOTHUITY C TOMOIIBIO aHAIIN3a
JTHK.

HckyccTBEHHBI MyTareHe3 Kak MeTOJ| CEeNEKIHMOHHOM paboTsl. PaguannoHHbIM U
XUMHYECKMH MyTareHe3 Kak MCTOYHMK MyTaluil Yy KyJbTYpHBIX (OpM OpraHM3MOB.
Hcnonb30BaHre reHOMHOTO peaKTUPOBaHUS U MeTo/10B pekoMOnHaHTHBIX JIHK nis nomyuenus
HCXOJHOI0 Marepuania Jjisl CEIeKLHH.

[lonyuyenne mnonumionnoB. BHyTtpuBuioBas rubpuauzanus. bnmskopoacTBeHHOE
CKpelllMBaHue, WX UHOpUIuHT. HepoacTBeHHOE cKpelyBaHue, Wil ayTOpuaAuHr. [ ereposuc u
ero npuuyuHbl. lMcnonb3oBaHue rerepo3uca B cenekuud. Otman€HHas TrUOpHIM3aAIMSL.
[Ipeononenne Oecrogusi MEXBUAOBBIX THUOPUIOB. JlOCTHXKEHMS CENEKIMU pPACTeHUH U
XKHUBOTHBIX. «3e1éHas pesooyusy».

CoxpaHeHHe W U3y4YEHHE T€HETUYECKHUX PECypCOB KYJIbTYPHBIX PACTEHUH M HMX JHKUX
poauueit 1 co3AaHusl HOBBIX COPTOB U I'MOPUJIOB CEIBCKOXO3SIMCTBEHHBIX KYIbTYp. M3yueHue,
coxpanenue u ynpaeieHue 2eHemuiecKuMu pecypcamu CelbCKOX03AUCMBEHHbIX U NPOMbBICI06bIX
HCUBOMHBIX 8 YENAX VIAYUULEHUS CYUWEeCmEYIOWUX U CO30aAHUs HOBbIX NOPOO, TUHUL U KPOCCOS8, 6
MOM Yucie ¢ NPUMeHeHUeM COBPEMEHHBIX MEMO008 HAYUHBIX UCCIe008AHUL, NePedosblx UOel U
NepCcneKmueHbIX MexXHON02U.

JdemMoHcTpauuu

IToprpersr: H. Y. BaBunos, U. B. Muuypus, I'. JI. Kapneuenko, I1. I1. JIykbsuenko, b. JI.
Acraypos, H. bopnoyr, /I. K. benses.

Tabnuue! 1 cxembl: «LIeHTpBI MPOUCXOKICHNUS U MHOTO0Opa3us KyJIbTypHBIX PACTEHUI,
«3aKOH TOMOJIOTMYECKHX PSNOB B HACIEACTBEHHONW H3MEHUYMBOCTH», «MeTomsl cenexkuum»,
«OTtnanénnas rudbpuauzanms», «MyrareHesy.

JlabopaTopHasi pabora «lI3ydyeHne copToB KyJbTYpHBIX PacTEHUH U MOPOJ JTOMAIIHUX
KUBOTHBIX).



JlabopaTopHas padora «/3yueHrne METO10B CEJIEKIIMHU PACTEHUI».

IIpakTnyeckas padora «lIpuBuBKa pacTeHUID.

Jdkckypeust «OCHOBHBIE METOJbI U JIOCTUXKEHHS CEJIEKLMU PAaCTeHUH M JKUBOTHBIX (HA
CEJICKIIMOHHYIO CTAHLHUIO, MJIEMEHHYI0 (hepMy, COPTOUCHBITATENbHbBIM y4acTOK, B TEIUIMYHOE
XO035IIICTBO, B JIaDOPaTOPHUIO arpOyHUBEPCUTETA WJIM HAYYHOT'O LIEHTPA)».

Tema 16. BuoTexHo10rusi M CHHTEeTHYeCKAs OMOJI0T U

OOBeKThl, HCHOJb3yeMble B OHMOTEXHOJIOTUM, — KJIETOYHblE M TKAaHEBbIE KYJIbTYpBI,
MHUKPOOPIaHU3MBbl, HX XapaKTepUCTUKA. TpaauLMOHHAs OHOTEXHOJOIHs: XJeOoleyeHue,
MIOJTyYeHHE KHUCIOMOJIOYHBIX MPOAYKTOB, BUHOENUE. Mukpoouronorndeckuii cuate3. OObeKThI
MHUKPOOHOIOTHYECKUX TeXHOorui. [Ipon3BoacTBO Oelika, aMUHOKUCIIOT U BUTAMUHOB.

CozaHue TEXHOJNOTMM M HMHCTPYMEHTOB  IIEJICHAIIPABIEHHOTO  H3MEHEHHUS U
KOHCTPYMPOBAHMSI TEHOMOB C LIEJIbIO ITOJIyYEHUSI OPIraHU3MOB U MX KOMIIOHEHTOB, COAEPKAIUX
HE BCTpeyaronyecs B Ipupoje OMOCUHTETUYECKHUE ITyTH.

Knerounas nuxkeHepus. MeTonbl KylbTypbl KJIETOK M TKAaHEH PACTEHUN U JKUBOTHBIX.
Kpunobanku. Comaruyeckas rubpuauszanus M comMaTudyeckuid smOpuoreHes. lcnoab3zoBaHue
ralionJI0B B CEIEKUUU pacTeHui. [lonyuenue MOHOKIOHANbHBIX anmumen. Mcnonvzosanue
MOHOKIOHANbHBIX U NONUKIOHANbHLIX aHmumen 6 meouyune. VICKyCCTBEHHOE OILUIOJOTBOPEHHUE.
PexkoHCcTpyKIMs AMLIEKIIETOK U KIOHUPOBAaHUE )KUBOTHBIX. METO TPaHCIIIIAaHTALUHU JEP KIETOK.
Texnonocuu  0300posnenus,  KYIbMUBUPOBAHUA U  MUKPOKIOHANbHO20 — PAZMHONCEHUs
CeNbCKOXO3AUCMEEHHBIX KYAbMYP.

XpOMOCOMHAs1 U T'€HHAasl MH)KEHepus. VICKyCCTBEHHBIN CHHTE3 I'€Ha U KOHCTPYUPOBAHME
pexombunantueix JIHK. Coszdanue mpanceennvix opeanusmos. JJocTHKeHUS W TEPCIEKTUBBI
XPOMOCOMHOW M TE€HHOM HWH)XEHEpHUH. OKOJOIMYECKHMEe U OSTHYECKHEe MpoOJIeMbl TE€HHOU
HMHXEHEPUH.

Menununckue ouotexnonoruu. [locrrenomuas mudposas menununa. [1IP-nuarnocruka.
MeTabonoMHBIN aHaIU3, TEHOLIEHTPUYECKUI aHaIN3 MPOTEOMa YeJIOBEKA JUIsl OLEHKU COCTOSTHUS
€ro 3/10poBbs. Vcnoabp30BaHNEe CTBOJIOBBIX KJIETOK. TapreTHas Tepanus paka. 3D-0nonnxenepus
U1 pa3paboTKH (yHJAMEHTAIBHBIX OCHOB MEAMIIMHCKUX TEXHOJOTHH, CO3AaHNsI KOMIUIEKCHBIX
TKaHEeW COYETaHMEM TEXHOJIOTUH TPEXMEpPHOro OMONPHUHTHHTrA U ckaddonauHra A pereHus
3a7a4 NEPCOHATM3UPOBAHHON METULINHBI.

Coznanue BEKTOPHBIX BaKLMH C IeJbl0 oOecrieueHuss KOMOMHUPOBAHHOM 3alUTBI OT
Bo3Oynuteneir OPBU, ycraHoBiieHHE MOJIEKYJSIPHBIX MEXaHM3MOB (yHKIMoHHpoBaHus PHK-
COJIEpKALINX BUPYCOB, BBI3BIBAIOLINX 0CO00 OMACHBIE 3200I€BAHNUS YEIOBEKA M KUBOTHBIX.

JdemMoHcTpanuu

Tabmuer  u cxembl:  «lcnonp3oBaHME  MHUKPOOPraHU3MOB B MPOMBIIUIEHHOM
MIPOU3BOJCTBEY, «Kierounas nHxkeHepusn», «['eHHas HHKEHEepUs».

JlaGopaTopHas pa6ora «/I3yueHre 00beKTOB OMOTEXHOIOTUI.

IIpakTHyeckas padora «lloyueHre MOJIOYHOKHUCIIBIX TPOTYKTOBY.

JIKcKypens «buoTeXHOIOTUS — BasKHENIIasi MPOU3BOAUTEIbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOICTBO)».

11 KJIACC

Tema 1. 3apokaenne u pa3BuTHE IBOJTIONUOHHBIX NPeEICTaBJICHUH B 0M010THH
OpomonmonHas teopus Y. [lapsuna. [Ipeanocsliky BO3SHUKHOBEHUsI JapBUHU3MA. JKU3HBb
U Hay4Has AesartesnbHocTh Y. JlapBuHa.



JBwxymme cuibl 3BodonuM BugoB no Y. JlapBuHy (BBICOKAas MHTEHCHBHOCTb
pa3sMHOXKEHHs OpPraHHW3MOB, HACJIEJCTBEHHAs HW3MEHYMBOCTb, OOpb0a 3a CyIIEeCTBOBAHUE,
€CTECTBEHHbII U UCKYCCTBEHHBIN 0TOOD).

Odopmnenne cuaTeTndeckoit Teopuu sBostonuu (CTI). HeliTpanbHas Teoprs 3BOJIOIHH.
CoBpeMeHHas 3BOJIOLMOHHAsE OMOIOTrUsA. 3HauU€HUE HBOJIOLMOHHON Teopuu B (HOpMUPOBAHUU
€CTECTBEHHO-HAYYHOU KapTUHBI MUDA.

JdemMoHcTpanuu

IToprpersr: Apucrorens, K. Jlunnei, XK. b. Jlamapk, 3. K. Cenr-Unep, XK. Krosbe, Y.
Hapsun, C. C. Yersepuxos, U. U. llImansraysen, /. Xonaenn, /. K. benses.

Tabmuupr u cxemel: «Cucrema xuoid npuponsl (o K. Jlunnero)», «JlectHuna >KuBbIx
cyuiectB (1o Jlamapky)», «Mexanu3m (popMUPOBAHUS PUCIIOCOOTIEHUHN Y PACTEHUI U AKUBOTHBIX
(mo Jlamapky)», «Kapta-cxema mapuipyta nmyremectsus U. Jlapsuna», «Haxoaku Y. [lapBunay,
«DopmbI 60pBOEI 3a cymiecTBOBaHHUEY, «Iloposl romydei», « MHOrooOpas3ue KyJIbTypHBIX (GopM
Karyctel», «llopoabl TOMalIHMX >XUBOTHBIX», «Cxema oOpa3oBaHMs HOBBIX BUAOB (1o Y.
HapBuny)», «Cxema COOTHOIIEHHUS JBWXYUIMX CHJI 3BOJIOLUN», «OCHOBHBIE IOJOXKEHUS
CUHTETUYECKOI TEOPUHU IBOJIIOLIUNY.

Tema 2. Mukpo3BoTIOLMSA U €€ pe3yJIbTAThI

[Tonmynsanus kak sieMeHTapHas eauHuua 3Bojounu. COBpPEMEHHBIE METOIBl OLEHKU
TeHETUYECKOro pa3Hoo0pa3us U CTPYKTYpbl HomyJsaiuid. Mi3MeHeHne reHo(oH1a NOMyIAUN KaK
AJIEMEHTAapHOE HBOJIIOLIMOHHOE SIBJIEHME. 3aKOH IeHeruyeckoro pasHoBecus J[x. Xapmau, B.
Baitn6epra.

OneMeHTapHble (HaKTOPHI (IBMIKYIIME CHIIBI) SBOJIOUMH. MYyTAallMOHHBIA TpoLecC.
Komb6unatuBHas u3smMeHUnBOCTb. Jlpeiid reHoB — citydaliHble HeHanpaBieHHbIE H3MEHEHHS YaCTOT
ajtenedt B nonymisaiusax. Dhdext ocHoBarenss. Iggexm oymouiiounoeo coprviuuka. CHudicenue
2eHemuUYecKo2o pasHoobpasus: npuyunsl u ciedocmeus. Ilposenenue s¢pgpexma Opetipa 2eros 6
oonvuwux u maneix nonyrayuax. Murpanuu. M3onsnmus  nmomyssiumid:  reorpaduueckast
(mpocTpaHCcTBEHHas ), Onosornueckas (pernpoayKTUBHAS).

EctectBenHblii 0oT00p — Hampaistoumili ¢akrop sBomonuu. POpMbl €CTECTBEHHOTO
oTtOopa: JIBWXKYLIUH, CTaOMIM3UPYIOLIMH, paspbiBatoluil (au3pynTtuBHbIN). IlomoBoi oT6op.
Bo3HMKHOBEHNE U 3BOJIOLUS COLUATBHOIO MOBEACHUS )KUBOTHBIX.

[IprcnocoO0aeHHOCT, OpPraHu3MOB Kak pe3yJbTaT MHUKPOIBOIIONMHU. BO3HUKHOBeHHE
MIPUCIIOCO0JIEHUH Yy OpraHn3MoB. ApoMopdo3sl 1 uanoagantauuu. [Ipumeps! nprucnocoOaeHu y
OpraHu3MoOB: Mopdojorudyeckue, (HU3NOIOTUUECKHE, OHNOXMMHYECKHE, IOBEIECHYECKHE.
OTHOCHUTENBHOCTH MPUCTIOCOOTIEHHOCTH OPraHU3MOB.

Bun, ero kputepun u crpykrypa. BumooOpasoBaHue kak pe3yjbTaT MHUKPO3BOIIOIUH.
M3onmsammst — xmroueBoit (akTop BHmooOpazoBaHus. IlyTm u cmocoObl BuUI000pa30BaHMS:
ajutonatpudeckoe  (reorpaduyeckoe), CHUMIATPHYECKoe (IPKOJIOTHYECKOE), «MTHOBEHHOE
(monuruionan3anus, rudpuauzanus). JmuTeaIsHOCTh 9BOJIIOLIMOHHBIX IPOLECCOB.

MexaHu3Mbl POPMHUPOBAHUS OMOJIOTMYECKOTO Pa3HOOOpa3Hs.

Ponp sBomronmoHHON Ouonornu B pa3pabOTKE HAy4YHBIX METOJOB COXpaHEHHS
O6unopa3zHooOpazusi. MUKPOIBOMIONMS M KOABOJIOLMS MapasUTOB M HMX XO03s€B. MeXaHU3Mbl
(hopMUpOBaHUS YCTOWYMBOCTH K aHTUOMOTUKAM U CIIOCOOBI OOPHOBI C HEM.

JdemMoHcTpanuu

[Toptpetsr: C. C. UeTBepukos, D. Maiip.

Tabnuue! u cxemsl: «MyTalMOHHAS U3MEHUUBOCTDY, «lloNMysAIMOHHAs CTPYKTYypa BUA»,
«Cxema mposiBIeHHs 3akoHa Xapau—BainOepra», «/IBmwkymme CHIBI  DBOJIIOIUNY,



«IKOJOTUYECKasT M3OJSIUS TOMYJISIIUNA CeBaHCKOM dopenn», «['eorpaduyeckas H30JISAIMUSL
JUCTBEHHUIIBI CHOMPCKOM U JIMCTBEHHUIIBI JaypcKoil», «IlomynsunoHHbIle BOJHBI YUCICHHOCTH
XHUIIHUKOB M KepTB», «Cxema [eHCTBUS ecTeCTBEHHOro ordopa», «Dopmbl O6oprOBI 3a
CYILIECTBOBAHUEY, «HpycTpranbHbIin MEJIaHU3MY, «Kusspie HCKOIIaeMBbIEY,
«IIokpoBUTENBCTBEHHAs! OKpacka >XHMBOTHBIX», «lIpenynpexnaromas oxkpacka >KUBOTHBIXY,
«Dusnonoruueckue ananranuuy, «I[IpucnocobIeHHOCT, OPraHU3MOB U €€ OTHOCUTEIHLHOCTHY,
«Kpurepun Buga», «Bugsl-nBoliHukm», «CTpykrypa BuUga B npupoae», «CrocoOsb
BunooOpasoBanus», «l'eorpaduueckoe BugoOOpa3zoBaHume TPEX BUAOB  JIAHJBIIICHY,
«DKOJIOTUUECKOE BHUJI000pa3oBaHUE BUAOB CUHMID, «[lonumionasl pacrenuit», «KamyctHo-
peaeUHbIA THOPUTY.

O6opynoBanue: repOapuu pacTeHUH, KOJJICKIIMU HACEKOMBIX, dydesia NTHUI] U 3Bepeil ¢
MpUMepaMu Pa3IUYHbIX MPUCIIOCOOJICHUH, Yyuyena NTHUI U 3Bepeil pasHbIX BHJIOB, repdapuu
pacTeHuil OJIM3KUX BUIOB, 00Pa30BaBIINXCS PAa3IMYHBIMU CIIOCOOAMHU.

JlabopaTopHas padora «BrisiBieHHEe H3MEHYMBOCTH Y 0COOEH OHOTO BUAAY.

JlabopaTopuasi padora «[IpucmocoOneHuss OpPraHU3MOB U WX OTHOCHTEIbHAs
11e1eco00Pa3HOCTEY.

JlabopaTopHasi pabora «CpaBHEHUE BUJIOB 10 MOP(HOJIIOTHYECKOMY KPUTEPHIO.

Tema 3. MakpodBo.ionus 4 eé pe3yabTaTbl

Meroabl u3ydeHus: Makpo3BoIOIMU. [laieoHTOIOrMYECKE METOIbI U3YUEHHS BOJIIOINH.
[Tepexonubie popmbl U PpUIOreHETUUECKHE PSIbl OPraHU3MOB.

buoreorpaduueckue Meronbl usydeHus sBomronuu. CpaBHeHue ¢uopsl U (ayHBbI
MaTEPHUKOB M OCTPOBOB. bruoreorpadguueckre odmacti 3emin. BUIbI-OHIEMUKA U PEITUKTHI.

OMOpPHUOIOTHYECKUE U CPaBHUTENBHO-MOP(OIOTUYECKUE METO/Abl M3yUEHUS 3BOJIOLUU.
['eHeTnyeckue MeXaHHU3MbI IBOJIIOLMM OHTOI€HE3a M TOSBIEHUS HBOJIOLMOHHBIX HOBILIECTB.
I'oMosiornuHble ¥ aHaJIOTHMYHbIE OpraHbl. PyuMeHTapHble opraHbl U aTaBU3Mbl. MOJIEKYIISIPHO-
TeHEeTHYeCKue, OMOXMMHUYECKMEe M  MaTeMaTH4eCcKHMe METOAbl M3Y4YEHUs  DBOJIOLMH.
I'omosnoruynsie reHbl. COBpeMEHHBIE METO/IbI TOCTPOEHUS (PUITOTEeHETHUECKUX JEPEBBEB.

XPOMOCOMHBIE MYTAlIUX U IBOJIOLUS T€HOMOB.

OOmme 3akOHOMEpHOCTH  (IIpaBMJA) ABOJMIOUMM. [Ipunyun  cmenvl  QYHKYUU.
Heo6patumocTs sBomtonuu. AjanTuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB 3BOJIOIHH.

JdemoncTpanuu

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mrosiep, 9. ['ekkensb.

Tabmuipt u cxempl: «OUITOTEHETHYSCKUAN PSJ JIOMIAAN», «APXEONTEPUKCY, «3BEPO3yObIe
smepb», «Creronedans», «Punnopurs», «CemeHHbIE ManoOpoTHUKWY, «buoreorpaduueckue
30HBI 3emnn», «Jlperid koHTHHEHTOB», «PemukThl»y, «HawampHbIe cTamum >MOpHOHAIBHOTO
pa3BUTHS O3BOHOYHBIX )KMBOTHBIX», «I OMOJIOTHYHBIE U AHAJIOTUYHBIE OPTaHbl», «PyTMMEHTBI»,
«ATaBU3MBD»Y, «XPOMOCOMHBIE HAOOpHI YeloBeKa W IIMMIIaH3e», «[JlaBHbIE HaNpaBICHUS
3BOJTIOLIMNY, «O0IIHME 3aKOHOMEPHOCTH 3BOJIIOLIUNY.

O6opynoBaHue: KOJUIEKIUH, repOaphH, MYJSDKM HCKONAeMbIX OCTAaTKOB OpPraHM3MOB,
MYJISDKM TOMOJIOTUYHBIX, aHAJOTHMYHBIX, PYAUMEHTAPHBIX OPraHOB U aTaBU3MOB, KOJUIEKIUU
HACEKOMBIX.

Tema 4. IIpoucxoxaeHue U pasBuTHE )KU3HHM HA 3emJie

Hay4nple THMOTE3BI TPOUCXOXKICHUS KU3HM Ha 3emie. AOWOTeHEe3 W IaHCIIePMUS.
JloHayuHble TPEICTaBICHUS O 3apOXKACHUU >KU3HM (KpeaunoHH3M). ['HmoTe3a MOCTOSHHOTO
camo3apo>KJIeHus KU3HU U €€ onposepkeHue onbitamu ®@. Penu, JI. Cnanmnannanu, JI. [lactepa.
[TpoucxoxaeHne >Ku3HU U aCTPOOUOIIOTHSL.



OcHOBHBIE dTanbl HEOPTraHUYECKOM ABOMONNHU. [ITaneTapHas (reoIorudecKas) BOTIOHNS.
XuMmudeckasi 3BOJOLMS. AOUOTEHHBIM CHHTE3 OPraHUYECKUX BEIIECTB M3 HEOPraHMYECKHUX.
Omnerr C. Muwmepa u I'. FOpu. O6paszoBanue nmoaumepoB u3 MoHoMepoB. KoarepBaTHas ruroresa
A. W. Omnapuna, runore3a nepBuyHoro OynboHa JDx. XomjaelHa, TreHeTHuYecKas rumoresa I
Ménnepa. Pu6osumsl (T. Yek) u runoresa «mupa PHK» V. I'nnbepra. @opmupoBanue MmemOpan
Y BO3HUKHOBEHHE MPOTOKJIETKHU.

Ucropus 3emnm u wmetonbl €€ wu3ydeHus. lVckomaemble OpraHMyecKHe OCTaTKH.
I'eoxpononorust u e€ wmeroabl. OrtTHocuTenbHAass W aOCONIOTHAsE  T'€OXPOHOJIOTHS.
I'eoxpoHoornueckast Kajaa: 0HbI, 3pbl, HEPUOADI, ATOXHU.

HavanbHble 3Tanel opranndeckoil 3poaronnu. [losiBiieHHe M 3BONIOLUSA NEPBBIX KIIETOK.
Opomronusi Metabonu3Ma. Bos3HukHOBeHHE mepBbIX SKocucTeM. COBpeMEHHblE MHUKPOOHBIE
OMOTUIEHKM Kak aHajor TepBeIX Ha 3emie coobmectB. Ctpomartonuthl. [IpokapuoTsl u
3YKapHUOTBHI.

[Ipoucxoxaenue SykapuoT (CUMOMOTeHe3). DBOIIOIMOHHOE MPOMCXOXKICHHUE BHUPYCOB.
[IpoucxoxaeHne MHOTOKJIETOYHBIX  OPraHU3MOB. BO3HUKHOBEHHE  OCHOBHBIX  TPYIII
MHOT'OKJIETOYHBIX OPraHU3MOB.

OcHoBHbBIE 3Tambl HBOJIONMU BHICHIUX pacTeHuil. OCHOBHBIE apoMOp(O3bl pacTECHUI.
Brixon pactenuii Ha cyuy. [losiBieHue CliopOBbIX paCTEHUH U 3aBO€BaHUE UMU CylIu. CeMEHHbIE
pactrenus. [IponcxoxaeHne IBETKOBBIX PACTEHHIA.

OCHOBHBIE 3Tallbl 3BOJIONUU JKUBOTHOTO Mupa. OCHOBHBIE apoMOp(O3bI KHUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBIIEHUE COBpEMEHHBIX THUMIOB. [lepBrie XOopA0OBHIE
*UBOTHbIE. JKH3HBb B BOjIe. DBOJIONMS MO3BOHOYHBIX. [Iporcxoxaenne ampuoOuii 1 penTuiuii.
[Tpoucxoxaenne MieKonuTarmMux W nrtuil. [IpuHnun kimroueBoro apomopdoza. OcBoeHHe
0€CTI03BOHOYHBIMU 1 TTO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3BuTHe xn3HM Ha 3eMile 110 ApaM U NIEpUOoJaM: apXxel, IpOTEpO30i, aaeo30i, ME30301,
KaifHo30#. O0I1as XapakTepucTUKa KIMMaTa ¥ Te0JIOrHuecKux npoiieccoB. [losBieHne u paciseT
XapaKTEepHBIX OPTraHM3MOB. YTiieoOpa3oBaHHE: €ro YCJIOBHS M BIHMSHHME Ha Ta30BBbIH COCTaB
aTMoC(epBHI.

MaccoBble BBIMUpPAHUS — SKOJOTMYECKHE KpU3UCHI Mpouuioro. [IpuynHbel U cienctBus
MaccoBBIX BhIMHpaHUil. COBPEMEHHBIN KOJOTHYECKHI KpHU3UC, ero ocobeHHocTH. [Ipobrema
COXpaHeHHus OnopazHooOpa3us Ha 3emiie.

CoBpeMeHHas cucTemMa opraHuyeckoro mupa. [IpuHIunsl kinaccudukanuy opraHU3MOB.
OCHOBHBIE CUCTEMATHUYECKUE TPYIIIBI OPraHU3MOB.

JdemMoHcTpanuu

[Moptpetsr: ®@. Penu, JI. Cnannanuanu, JI. Ilactep, . . Meunuxos, A. 1. Onapun, Jx.
Xonpeitn, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmuiet u cxemsl: «Cxema ombita @. Penuy, «Cxema onbita JI. [Tactepa mo uzydeHuro
caMo3apoJeHus xku3Hm», «Cxema omnbita C. Mumepa, I'. FOpu», «Itanbl HeopraHuyeckou
sBoOLIMMY, «['eoxpoHonoruueckas mkana», «HauyanbHble 3Tanbl OpraHUYECKON IBOJIOLUNY,
«Cxema 00pa3oBaHMsI SyKapHOT MyTEM CUMOUOTeHe3ay», «CrcTema KUBOU mpupoap», «CTpoeHne
BUpYyCca», «ApoMopdosbl pacreHuity, «Punuoduts», «OAHOKIETOYHBIE BOAOPOCIHNY,
«MHorokneTounsle Bopopociau», «Mxuy, «llanopoTHukn», «l'0lI0CEMEHHbBIE pPACTEHUS,
«Opranbl I1IBETKOBBIX pacTeHui», «Cxema pa3BUTHUS J>KHUBOTHOTO MHpPa», «ApoMopdo3bl
KUBOTHBIX», «lIpocreimmey, «KumednononoctHeie», «llmockue yepBu», «HiaeHUCTOHOTHEY,
«Pw10BIY, «3eMHOBOAHBIC», «lIpecmbikatomuecs», «IItunby, «Mnekonuraromue», «Pa3Butne
KU3HU B apXeHCKOU 3pe», «Pa3BuTHe KU3HU B IIPOTEPO30MCKOM 3pe», «Pa3BUTHE KU3HU B



MaJIC030MCKOM 3pey, «Pa3BUTHE KU3HU B ME3030MCKOM 3pe», «Pa3BUTHE XKU3HU B KAMHO30MCKOM
ape», «CoBpeMeHHas crucTeMa OpraHnYeCKOro MUpPay.

O6opynoBanue: repOapuu pacTeHUN PA3IUYHBIX OTACNIOB, KOJUIEKIIMM HAaCEKOMBIX,
BJIQXKHBIE TpenapaTbl XUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKLIHUU HIJIOKOXKHUX, CKEJETh
[I03BOHOYHBIX JKMBOTHBIX, YydYesla NTUL U 3Beped, KOJUJIEKLHUU OKaMEHEJIOCTEH, MOJIEe3HBIX
HCKONIAEMBIX, MYJISKA OpPraHMYECKUX OCTaTKOB OPIaHU3MOB.

Bupryanbnasa JgaGoparopHas padora «MogenupoBanue omnbitoB Muepa—tOpu no
M3YyYEHUIO A0MOTeHHOT0 CHHTE3a OPraHUYECKUX COCIMHEHHI B IIEPBUYHON aTMOC(epey.

JlabopaTopHasi paGora «l3ydeHue M omnMcaHWE MCKOMAEMbIX OCTaTKOB JIPEBHHUX
OpraHU3MOBY.

IIpakTnyeckas padora «l3ydeHue 0COOEHHOCTEH CTPOCHHS PACTEHUI Pa3HBIX OTACIIOBY.

IIpakTnyeckas padora «/3yyenne ocoOOEHHOCTEH CTPOCHHUS TO3BOHOYHBIX KHUBOTHBIX).

Tema S. IIpoucxoxkaeHue 4ea0BeKa — aHTPONOreHe3

Pa3zpgensl u 3agaun antponosorud. MeToibl aHTPOIOJIOTHH.

CraHOBIIEHHE NPEJICTABICHUA O IPOUCXOXKJIECHUU YeloBeKa. Pelnruo3Hbie BO33pEeHMUS.
CoBpeMeHHbIE HAyUHbIE TEOPHUHU.

CxoncTBo yenoBeka € KMBOTHbIMHM. (CHCTEMaTH4ecKOoe IOJIOKEHHWE  4YEeJIOBEKa.
CBugerenbcTBa CXOACTBA 4YENOBEKAa C JKMBOTHBIMH: CPAaBHHUTEIBHO-MOP(HOIOTHYECKHE,
sMOpHoOSOTUYeCKHe, (HU3UO0JIOrO-OMOXUMHUUYECKHE, ToBeAeHYecKne. OTianuus dYeloBeka OT
AKUBOTHBIX. [IpsIMOX0X/I€HHE U KOMIUIEKC CBSI3AHHBIX C HUM IPU3HAKOB. Pa3BuTHE IOJOBHOTO
MO3ra ¥ BTOPOH CUTHAJIIBHOW CHUCTEMBI.

JBrokynre cuitbl ((hakTopsl) aHTpOIIOreHe3a: OHoIornyeckue, connanbabie. COOTHOIICHNE
OMOJIOTMYECKUX U COLMAIBHBIX (PAKTOPOB B aHTPOIOT'€HESE.

OcHOBHBIE CTaJMM aHTpoIoreHe3a. PanHue yenoBekooOpa3Hble 00€3bsiHbI (IPOKOHCYJIbI) U
paHHUE MOHTHUIbI — OOIIME MPEAKH YeTOBEKOOOPa3HbIX 00€3bsiH M JII0Je. ABCTPAIONUTEKH —
JBYHOTHE TNPEIKH JIoACH. UenoBeK yMenblil, MepBble M3TOTOBIEHUS OpyIud Tpyaa. Yenosek
NPSIMOXOJALINI U NEepBbI BbIXOA JroAei 3a mpenensl Adpuku. Yenoek reinenboeprekuili —
001K IpeoK HeaH1epTalIbCKOI0 YeI0BEKa U UYeIoBeKa pasyMHoro. YenoBek HeaHAepTalIbCKU
KaK BUJ JIIOJEH XOJIOAHOTO Kiumara. YenoBeK pa3syMHBI COBPEMEHHOIO THIIA, JIEHUCOBCKUI
4eJI0BEK, OCBOEHHE KOHTUHEHTOB 3a npenenamMu Adpuku. [laneoreneruka u najieoreHOMHKa.

DBONIOIUS COBPEMEHHOIO uejoBeka. EcTecTBeHHBbI OTOOpP B MOMYJSIUSAX 4YEIOBEKa.
MyTanoHHbIi mporece U noiumopdusM. [lomynsaunonHsle BOIHbI, Jpeii¢ reHoB, MUTpAlUs U
«3¢ ekt ocHOBATENSH» B MOMYJIAUAX COBPEMEHHOTO YEJIOBEKA.

Yenoseueckue pacel. [loHsaTne o pace. bompmme pacel: eBporneouaHas (eBpasuiickas),
aBCTpaJIO-HETPOUHAS (PKBATOpHAJIbHAS), MOHTOJIOUIHAs (a3MaTCKO-aMepUKaHCcKas). Bpems u
IyTH paccelieHus uejoBeka Mo IulaHere. EnauHcTBO yenmoBeueckux pac. Hayunas
HECOCTOATENLHOCTh pacu3Ma. [IprcrnocobaeHHOCTh YenoBeka K pa3HbIM YCIOBUSAM OKpY Karomien
cpenbl. Bausinue reorpaduueckoil cpeasl U npeiida reHoB Ha MOpQONOrHI0 M (U3NOIOTHIO
YelioBeKa.

MexauciurianHapable  MeTOAbl B (U3MUECKOW (OMOJIOTMYECKOW) aHTPOTOJIOTHH.
DOBOJNIOIMOHHASA ~ AHTPOIOJIOTHST M TaJCOAHTPOINOJOTHS  YENOBEUECKUX  MOMYJISIHL.
buocounanbHple  uccieqoBaHMS — MPUPOABI  yenoBeka.  McciemoBaHHME — KOIBOJIOIHUH
OMOJIOTUYECKOTO M COLIMAIBHOTO B YEJIOBEKE.

JdemMoHcTpanuu

[Toptpetsr: Y. lapsun, JI. Jluku, A. A. Porunckuii, M. M. I'epacumos.



Tabmumer u cxeMbl: «MeTOIbI  aHTPOMOJIOTUNY», <« ONIOBHOW MO3r  YEIOBEKay,

«HenoBexkooOpa3Hbie 00€3bsHbDY, «CKeJeT uenoBeKa 1 CKeJeT UMIan3e», «PyIuMeHTsl u
aTaBU3MbD», «JIBMOXKyIIME CHUJIbl aHTPOIOI€HE3a», «OBOJIIOIMOHHOE JIPEBO  YEJIOBEKa»,
«ABcTpasionurek», «HenoBek ymenbli», «HenoBek npaMoXoauiy, «/{eHUCOBCKUN YEI0BEK
«Heanpepranbip», «KpoManboHIb», «IIpeaku yenoBeka», «ITambl 3BOIIOLNUHM YEJIOBEKAY,
«Pacel yenosekay.

O6opynoBanue: MyJIsDKM OKaMEHEJIOCTeH, IPEIMETOB MaTepUalbHON KyJIbTYPhI MPEAKOB
yesoBeka, penpoaykiuu (pororpadum) kapTuH ¢ MUGOIOTHICCKUMU U OMOJIEHCKIMU CIOKETaMHU
MIPOUCXOXKACHUS YelloBeKa, (oTorpaduu HAXOJOK HCKOMAEMBIX OCTAaTKOB YEJIOBEKa, CKEJET
4eJl0oBeKa, MOJIEb Yeperna 4eJOoBeKa M yeperna IIMMIAaH3€, MOJEIb KHUCTU YEJIOBEKAa U KHUCTH
LIMMIIaH3€, MOJENIH TOPCa MPEIKOB YEI0BEKa.

JlabopaTopuass pabora «l3yueHue ocoOeHHOCTEH CTpPOEHHs CKelleTa YellOBEKa,
CBSI3aHHBIX C MPSIMOXO0XKIECHUEM.

IIpakTnueckas padora «/I3yueHue 3KOJIOrHUECKUX alalTallil YEIOBEKay.

Tema 6. IKoy10rusA — HAyKa 0 B3AaUMOOTHOIIEHHUSIX OPTAaHU3MOB U HAIOPraHU3MEeHHBIX
CHCTEM C OKpY:Kawoei cpexou

3apokaeHue W pasBuTHe 3Kojoruu B Tpyaax A. I'ymbonsara, K. @. Pynse, H. A.
CesepuioBa, J. I'ekkensi, A. Tenciau, B. H. Cykauéa. Paznensr u 3agaum skosnoruu. CBsi3b
9KOJIOTUHU C APYTUMHU HAyKaMU.

Metoast skonoruu. [loneBbie HaOmMOACHNUS. DKCIEPUMEHTHI B AKOJIOTHU: MPUPOJHBIE U
nabopatopubele. MonenupoBaHue B SKOJOTHH. MOHUTOPHHT OKPY)KAIOIIEH Cpelbl: JIOKAIbHBIN,
PETHOHAIBHBIN U TII00ATBHBIM.

3HaueHUe SKOJOTMYECKMX 3HAHUN I 4YeIOBEKa. DKOJOTMYECKOE MHUPOBO33PEHHE KaK
OCHOBa CBsI3€M uyesoBedyecTBa C MNpUpoAod. DOpMHUPOBAaHUE DKOJOTUYECKOW KYJIBTYpPBHl U
9KOJIOTMYECKOIN rpaMOTHOCTH HACEJICHUS.

JdemMoHcTpauuu

IToptpetsl: A. I'ym6onbar, K. ®@. Pynse, H. A. CeBepuios, O. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmuipr u cxemsl: «Pa3znensl sxonorun», «MeToabl 3KoI0run», «CxeMa MOHUTOPHHTA
OKpY KaroIlel Cpenb».

JlabopaTopHasi padora «/3yueHne METO0B SKOJIOTMYECKUX UCCIET0BAHUNY.

Tema 7. Opranu3msbl U cpea OOMTAHUS

Okonorndyeckue  (akTopel M 3aKOHOMEpPHOCTH uX jedctBus. Kiaccudukarms
9KOJIOTMUECKUX  (akTopoB:  aOuoTHueckue, OUOTHYECKHe, aHTponoreHHele.  OOuue
3aKOHOMEPHOCTH JIeMcTBUS dKojoruyeckux ¢akropos. [IpaBuno munumyma (K. Ilnpenrens, FO.
JIn6ux). TonepaHTHOCTH. DBPUOMOHTHBIE U CTEHOOMOHTHBIE OPTraHU3MBI.

Abunotnyeckue gakropsl. CBeT Kak skojoruueckuit paxrop. JeiicTBre pa3HbIX y4acTKOB
COJJHEYHOTO CIEKTPa Ha OpPraHU3Mbl. OKOJIOTMYECKHE TIPYNNbl PACTEHUH W HKUBOTHBIX 11O
OTHOIIIEHHUIO K cBeTy. CurHasiabHas poiib cBeta. @oTonepruoausM.

Temnepatypa kak skonorudeckuil ¢akrop. JleficTBue Temmeparypbl Ha OpraHU3MBI.
IToiKnI0TEPMHBIE U TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxxnocts kak skonoruueckuit ¢akrop. IlpucnocoOnenus pacteHH K MOIAEPKAHUIO
BogHOTrOo Oanmanca. Kiaccudukamuss pacTeHwii 1Mo OTHOMIEHHWIO K Boje. [IpucmocoOienus
YKUBOTHBIX K U3MEHEHHUIO BOJTHOTO PEXUMA.



Cpenpl 0oOMTaHMSI OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHAas, TIIyOMHHAas
MOJNOYBEHHAsI, BHYTpHUOpraHu3sMeHHas. DHU3UKO-XUMUYECKHE OCOOCHHOCTH cpel OOUTaHUS
opranu3moB. [IpucnocoOnaeHuss OpraHu3MoB K KU3HU B Pa3HBIX CPEIax.

buonoruueckue putmel. BHemnue u BHyTpeHHHE pUTMbL. CyTOUHBIE U TOAUYHBIE PUTMBI.
[Ipucnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHHSIM YCIIOBUH JKU3HH.

XKuznennsie ¢opmbl opranuzmoB. [lonstue o xuzHeHHoit Gopme. XKXuznenusie Gopmbl
pacTeHMii: JepeBbs, KYCTapHUKH, KYCTApPHUYKH, MHOTOJIETHHE TpPaBbl, OJIHOJICTHHUE TpPAaBHI.
XKuznennole (GOpPMBI JKUBOTHBIX: THUAPOOMOHTHI, TEOOMOHTHI, a’pOOHMOHTHL. (OcoOeHHOCTH
CTpOEHUS 1 00pa3a KU3HH.

buotnueckue ¢akroppl. Buasl OMOTHYECKHMX  B3aMMOACHCTBHI:  KOHKYpEHLHUS,
XHUIIHAYECTBO, CUMOMO03 U ero ¢opMel. [lapazutusm, koomnepaius, MyTyaau3M, KOMMEHCAIU3M
(KBapTUPAaHTCTBO, HaxyeOHW4YecTBO). Herpoduueckue  B3aumoneicTBus  (TONHUYECKHE,
dopuueckue, (abpuueckue). 3HaYCHUE OMOTUYCCKUX B3aWMOJCUCTBHN IS CYIIECTBOBAHUS
OpraHu3MoB B cpesie oOuTaHus. [IpuHIUTT KOHKYPEHTHOTO UCKITIOUEHHUSI.

JdeMoHcTpanun

Tabmuipl 1 cxembl: «JKonorudeckue ¢Gakropb», «CBETOBOHM CHEKTP», « IKOJOTUUECKHE
TPYIIIIBI )KUBOTHBIX IO OTHOIIEHUIO K CBETY», « TEIIOKPOBHBIE )KUBOTHBIEY, «XO0JI0IHOKPOBHBIE
KUBOTHBIE», «DHU3HOJOTUYECKHE aJalTalliu XUBOTHBIX», «Cpeapl OOMUTaHUS OPTraHU3MOBY,
«buonoruyeckue putMbl», « Kuznennsie popmbl pacteHUi», « Ku3HeHHbIE (OPMBI dKUBOTHBIXY,
«9KocHucTeMa HIMPOKOIMCTBEHHOTO Jiecay, « IKOCUCTeMa XBOWHOro neca», «llemu mutaHus,
«XuiaudectBoy, «Ilapazutuzmy», «Konkypenuus», «Cumouosy», «KommeHcanuzmy.

O6opynoBanue: repbapuu pPacTEeHUH U KUBOTHBIX, IMPUCIOCOOJEHHBIX K BIIUSHUIO
pPa3IUYHBIX  AKOJOTHYECKUX  (AaKTOPOB, TrepOapuu  CBETONIOOMBBIX, TEHEIIOOMUBBIX W
TEHEBBIHOCJIMBBIX PACTEHUMN, CBETOJIOOUBBIC, TEHENIOOUBBIE U TEHEBBIHOCIMBBIE KOMHATHbBIE
pacTeHus, repObapiu U KOJUIEKIIMU TETUTONOOUBBIX, 3MMOCTOMKIX, MOPO30YCTOWYMBBIX PACTCHUH,
gyyyena MTUIl U 3Bepei, repOapuu pacTeHUil, OTHOCIIMUXCS K rurpodutam, Kcepoduram,
Me30(uTaM, KOMHATHBIE PACTEHUS JAaHHBIX TPYTII, KOJJIEKIIMH )KUBOTHBIX, OOUTAIOIINX B Pa3HbIX
cpenax, Trepbapud M KOJUIEKIMM pPACTEHUH M KUBOTHBIX, OONAJaAIOUMX dYepTamMu
MPUCTIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHHUSM YCIOBHH JKU3HU, repOapuul U KOJJIEKIUU
pacTeHMii U KUBOTHBIX Pa3IMYHBIX )KMU3HEHHBIX (DOPM, KOJJIEKIUU KUBOTHBIX, YUaCTBYIOIINX B
Pa3IMYHbIX OMOTUYECKUX B3aUMOAEHCTBUSIX.

JlaGopaTopnasi pa6oTa «BrisiBIeHHe MPUCTIOCOOIEHH OPraHU3MOB K BIUSHUIO CBETAY.

JlabopaTopuasi padota «BplsiBIeHHE TPHUCIOCOONCHUN OPraHW3MOB K BIHUSHUIO
TEMIIEPaTypbI».

JlaGopaTopHass padora «AHATOMHYECKHE OCOOEHHOCTH pPACTEHHH M3 pPa3HBIX MeECT
oOUTaHU.

Tema 8. Jkos0rusi BUAOB U MOMYJISIIU A

DKOJOTHYECKHE XapaKTePUCTUKH Momyisaiuu. [lomymsiiust kak Oumoioruveckasi cucreMa.
Pons HeomHOpoaHOCTH cpenbl, GU3HMYECKUX OaphbepoB M OCOOEHHOCTEH OWOJIOTHH BHJIOB B
(hopMUPOBaHUM MTPOCTPAHCTBEHHOM CTPYKTYpPHI MONymsiuii. OCHOBHBIE MOKA3aTeNH MOMYJISIIHU:
YUCJIEHHOCTb, IJIOTHOCTb, BO3PACTHASsI M TOJIOBas CTPYKTYpa, POKIAEMOCTh, MPHUPOCT, TEMI
pocta, CMEpTHOCTb, MUTpALUS.

Dkojorudeckas CTpykTypa nomyssinuu. OlieHKa YUCIEHHOCTH MNOmyisuuu. JluHamuka
MOMYJSAUUU U €€ peryisiuus. bBuoTH4eckuil noTeHuMan nonyJauui. MoaenupoBaHie TUHAMUKU
nonyJssuu. Kpusble pocta uncieHHOCTH nomyisuuu. Kpusble BbokuBaHUs. Perynsuus



YUCJIEHHOCTU MOMYJISIUi: poiib (aKTOpOB, 3aBUCALUIMX W HE 3aBUCSIIMX OT IUIOTHOCTH.
Dkosornyeckue crpateruu BuaoB (- u K-crparerun).

[Tonsatue 00 »3KoMOrMYecKod HwuIe BuUaa. Mecroobutanue. MHoOromepHas MOJICIb
skonornyeckor Humu Jx.M. Xaruuncona. Pa3zmepsl skonorndeckoi Humu. IlotennuanbHas u
peann30BaHHAs] HUIIIH.

Bun xak cucrema nomyssiuii. Apeansl BUAOB. Buabsl M UX JKM3HEHHBIE CTPATErHH.
DKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEACHHS W MHUIpalUMid >KUBOTHBIX. buHoONOrMYeckue HWHBA3UU
Yy>KE€POJIHBIX BUJIOB.

JdemoHcTpauuu

[Toptpert: Ix. 1. XaTunHCOH.

Tabnuiel 1 cxeMbl: «IKOJIOTHUECKHUE XapaKTepUCTUKU Momynauuny, «[IpoctpancTBeHHas
CTpyKTypa mnonyisiuun», «Bo3pactHele nupamunapl nonyisauun», «CKOPOCTh 3aceleHus
MOBEPXHOCTU 3E€MJIM Pa3IMYHBIMU OpraHu3zmMamm», «Mojens skojormyeckon Humm Jx. U.
XaT4rMHCOHA.

O6opynoBanue: repdapuu pacTeHUM, KOJUIEKIIHH >KUBOTHBIX.

JlabopaTopnas pa6ora «IIpucrnocoOaeHus ceMsiH pacTeHHI K pacCeIeHUIO.

TeMma 9. DkoJ0rus cO00IIECTB. DKOJOTHYECKHE CHCTEMBI.

CooOmiectBa opranu3mMoB. buorieHo3 u ero cTpykTypa. CBsi3u MEXIy OpraHu3MamMH B
ouoreHose.

Okocucrtema Kak oOTkpbiTasg cuctema (A. Jx. Tencinu). @OyHKIUMOHAIBHBIE OJIOKU
OpPraHU3MOB B SKOCHUCTEME: HPOAYLEHThI, KOHCYMEHTBI, PeIyleHThl. Tpoduyeckue ypoBHHU.
Tpoduueckue nenu u cetu. AGuoTuyeckue OJOKH dKOcHcTeM. [I0YBBI M MBI B DKOCHCTEMAX.
KpyroBopoT BeliecTB 1 MOTOK YHEPTUU B SIKOCUCTEME.

OcHOBHBIE TTOKa3aTeJIM IKOCUCTEMBI. bruomacca u mpoayKius. DKOJIOTHIECKUEe TUPAMUIBI
qrceln, OMOMacChl U YJHEPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpouixu. @nykmyayuu. HanpasieHHbie
3aKOHOMEpPHBIE CMEHBI COOOINECTB — CyKleccud. llepBUUHBIE M BTOPUYHBIC CYKIIECCHU U HX
MPUYMHBL. AHTPOIIOTEHHBIE BO3JEHUCTBUS Ha Cykieccud. KiumakcHoe cooOIIeCTBO.
buopasnoobpasue u moaHOTa KPYroBOpPOTa BEIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.

[Ipupoanble 3KOCUCTEMBI. DKOcUCmeMbl 03€p U peK. DKOCUcmemvl MOpel U OKeaHos.
Oxocucmemvl myHop, n1ecos, cmeneti, NyCmoultb.

AHTpPONIOTEHHBIE  JKOCHUCTEMBI. ATrposKocucTeMa. ArpoiueHo3. Paznmuuus Mexay
AQHTPOIIOT€HHBIMH U MPUPOJIHBIMU HKOCUCTEMAMU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocuctem. ['oponckast ¢uopa u dayna.
CunanTponuzauus ropojackoi ¢aynel. buonormueckoe u  XO3SHCTBEHHOE 3HAU€HUE
arpo’KOCHUCTEM U YPOOIKOCUCTEM.

3akoHOMEpHOCTH (HOPMUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B IKOCHCTEMAX.
Ponb xackaonozo sghghexma u 6u006-30ughuxamopos (kiwouesvix 8uU008) 6 YYHKYUOHUPOBAHUU
akocucmem. IlepeHOC PHEPTUU W BEHIECTB MEXKIY CMEKHBIMH JKOCHUCTEMaMHU. Y CTOWYHUBOCTH
OpraHuU3MOB, TMOMYJSIUNA W OKOCUCTEM B YCIOBUSAX €CTECTBEHHBIX M aHTPOINOTEHHBIX
BO3JICHCTBUM.

Mexanusmol  8030elicmeus  3a2pA3HeHUll  PA3HLIX  MUNO8 HA  CYOOP2AHUSMEHHOM,
OP2AHUSMEHHOM, NONYJIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbl 3IKOJI02UHECKO20
HOPpMUPOBAHUSL AHMPONO2EHHO20 8030elicmaus. MeTol0NIoTus MOHUTOPUHTA €CTECTBEHHBIX H
AHTPOIIOI€HHBIX HIKOCUCTEM.



JdemoHcTpauuu

[Toptpert: A. Ix. Tencnu.

Tabmuis! u cxembl: «CTpykTypa OMOLIeH032», «DKOCUCTEMA IIUPOKOJIUCTBEHHOIO JIEcay,
«9KocucTeMa XBOHWHOro Jjeca», «QDYyHKIMOHAIbHBIE TPYIIbl OPraHHU3MOB B 3KOCHCTEME,
«KpyroBopor BemectB B 3Kocucteme», «llemm mnwuranus (macTOuiHAs, JETPUTHAN)»,
«OKoyornyecKas nmupamuja yucen, « IKoJIornyeckas nupamMuaa OuomMacco», « JKoJorudeckas
nupamuia sHepruny», «Odpazosanue 6o1o0tay, «llepBuunas cykueccus», «Bocctanopnenue neca
IocJie moXapa», « JKocucTeMa o3epa», « ArporeHos», « KpyroBopotT BelecTB U IOTOK SHEPTUU B
arpoueHose», «IIpumepsl ypOoskocuctem».

Ob6opynoBanue: repbapuu pacTeHUM, KOJUIEKIMM HACEKOMBIX, yydesa NTULl U 3BEpei,
repOapuu KyJIbTypHBIX U AUKOPACTYLINX PACTEHUH, aKBapUYM KaK MOJIEIIb IKOCUCTEMBI.

IIpakTnueckas padora «/3yueHue u onrcanue ypoosKOCUCTEMBI.

JlabopaTopnas padora «/3ydyeHue pasHooOpa3usi METKHUX MMOYBEHHBIX YICHHUCTOHOTHX B
Pa3HbIX YKOCHCTEMAX).

IKCeKRypeust «IKCKypcHsi B TUIIMYHBIA OuoreorneHo3 (B QyOpaBy, Oepe3HsK, eTbHUK, Ha
CYXOJIOJIbHBII WM TOMMEHHBIH JIyT, 03ep0o, 00JI0TO)».

IKCKYpCHs «IKCKYpPCHsI B arpo3KOCUCTEMY (Ha MMOJI€ UK B TEIUTMYHOE XO3SIHCTBO)».

Tema 10. buocdepa — rirodanbHasi IKOCHCTEMA

buocdepa — obmennanerapHas obosiouka 3eMiid, Te CYHIECTBYET WM CYIECTBOBaJia
*u3Hb. PazButue npencrasienuii o buocdepe B Tpynax J. 3rocca. Yuenue B. 1. Bepnanckoro o
o6uocdepe. Obmactu 6mocdepsr u e€ coctas. JKuBoe BemecTBO OMocdepsl U ero GpyHKIUH.

3aKOHOMEPHOCTH cyliecTBOBaHUs Ouocdepbl. OcodeHHOCTH OHOChEphl KaK TI00aTbHON
sKocucTeMbl. JluHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemecTts U
OMOreoXMMHYECKHe IUKIBI (YIiiepo/ia, a30Ta). PUTMHUHOCTS siBIeHUl B 6uocdepe.

3oHanbHOCTh OHochepsl. [lonarue o Onome. OCHOBHBIE OMOMBI CYIIIU: TYHJIpa, XBOWHbBIE
Jieca, CMEIIaHHbIE U HIMPOKOJIIMCTBEHHBIE Jieca, CTENH, CAaBaHHBI, MyCThIHU, TPOIMUYECKHE Jieca,
BbICOKOTOphsi. Kitumar, pacTUTENbHBIN U )KUBOTHBIM Mup 61MoMOB cymn.CTpyKTypa U (QyHKIHS
KHBBIX CCTEM, OIIEHKA UX PECYpCHOIr0 MOTEHIMaIa U OMOCHEepHBIX (DYHKIIHM.

JdemoncTpanuu

IToptpetsr: B. 1. Bepnanckuii, O. 3rocc.

Tabmuue! u cxemsl: «I'eocdepsr 3emnny, «Kpyrosopot azora B npupoae», «Kpyrosopor
yriaepoaa B nmpupone», «KpyroBopot kuciopoja B nmpuponae», «KpyroBopor Bojbl B IpUpPOIIE»,
«OcHoBHBIE OMOMBI cymny, «Knumarnyeckue nosica 3emnn», « Tynapay, « Taiira», «CMemaHHbIN
necy, «l1lupoxonucTBeHHbIN ecy, «Crenby, «CaBanHay, «IlycTbiHsm», « Tponuyeckuii gecy.

Ob6opynoBanue: repdapuu pacTeHU pa3HbIX OMOMOB, KOJUIEKIIUU )KUBOTHBIX.

Tema 11. YUesnoBek u OKpy:Kaomas cpeaa

DKoornyeckue KpHU3UChl M WX MpUuYUHBL. BoszneiicTBue uenoBeka Ha Ouocdepy.
3arpsa3HeHne Bo3IyHoi cpenpl. OXpaHa Bo3ayxa. 3arpsisHeHUe BOJHON cpebl. OXpaHa BOJAHBIX
pecypcoB. Pazpymienue noussl. OxpaHa NOYBEHHBIX pecypcoB. MI3MeHeHe KiinMara.

AHTpOIIOT€HHOE BO3ICHCTBHE HA PACTUTEIBHBIN U )KUBOTHBIM MHp. OXpaHa pacTUTEIHLHOTO
U KUBOTHOTO Mwupa. OCHOBHBIE TNPHHIMITEI OXpaHbl mpuponabl. Kpacuele kHuru. Ocobo
oxpansiemble npupoaubie Tepputopun (OOIIT). boTannueckue caapl ¥ 300JI0THYECKUE TAPKH.

OcCHOBHBIEC IPUHIUIBI YCTOWYMBOTO PA3BUTHS YEIOBEUECTBA U MPHPOJBL. ParroHansHoe
IPUPOJIONIONB30BAaHUE M COXpaHEHHE OHMOJIOTHYecKoro paszHooOpasusi 3emun. OOmue
3aKOHOMEPHOCTH TI00ATBHBIX SKOJOTHYECKUX KpU3UCcOB. OCOOEHHOCTH COBPEMEHHOTO KpU3Hca
U €ro BEpOSATHBIE MOCIECTBUSI.



Pa3sBurre METOOB MOHUTOPHHIA pa3BUTUS OINACHBIX TEXHOTEHHBIX IPOLIECCOB.
Cucmemnvle uccnedosanus nepexooa K pecypcocbepezaroujeti U KOHKYPEHMOCNOCOOHOU
sHepeemuxe. buonocuueckoe pasnoobpaszue u b6uopecypcvl. Hayuonanonvie ungopmayuontole
cucmemsl, obecneuusaowjue O00CMyn K UHGOpMaAyuu nO COCMOSAHUIO OMOENbHbIX BU008 U
akocucmem. OCHOBbL IKOpeadburUmayuy IKoCUcmem u cnocobvos 6opbOvL ¢ OUONOBPENCOEHUAMU.
Pexoncmpykyus mopckux u HazemHvlx 5KOCUCTEM.

JdemMoHcTpanuu

Tabmuielt uw  cxeMbl: «3arpsizHeHue arMmocdepb», «3arps3HeHue Truapochepsn,
«3arpsizHenue nouBb», «IlapHukoBsit 3¢ dekT», «Ocobo oxpaHsieMble IPUPOIHBIE TEPPUTOPUN,
«Mojenu ynpaisieMoro Mupa.

O6opynoBanue: Gororpadguu 0XpaHIeMbIX pacTeHUN U )KUBOTHBIX KpacHoit kauru Poccuiickoii
®enepanun, KpacHol KHUTH pervuoHa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 BUOJIOTI' MU
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHMUA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS OOYyYarOUTUMUCS
IPOTrpaMM CpeAHEro 00IIero 00pa3oBaHMs: TMYHOCTHBIE, METAIIPEIMETHBIC U TIPEAMETHBIC.

B cTpykType NMYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS MPOrPAaMMBbI MO OWOJIOTHH BBIICICHBI
CIICAYIOIINE  COCTAaBIIAIONIME: OCO3HAHHWE OOYYAIOIIUMHCS  POCCHICKONW  TpakIaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH M CaMOOIpEAENICHUIO,
Haluyue momusayuu K OOYYEHHIO OHMOJIOTUH, UeleHanpasieHHoe passumue BHYTPEHHUX
yOCKICHUI JIMYHOCTH HA OCHOBE KIIFOUEBBIX IICHHOCTEH W MCTOPUYCCKUX TPATUIUN Pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb OOYYAIOUINXCS PYKOBOJCTBOBATHCS B
CBOCH  JEATENbHOCTH  I[EHHOCTHO-CMBICIIOBBIMH  yYCTAHOBKAMM, MPHUCYIIMMH  CHUCTEME
OMOJIOTMYECKOTO  OOpa3oBaHWsl, Haluuyue NPABOCO3HAHUSA  DKOIOTUYECKOW  KYJIBTYDBI,
CnOCobHOCMU CMA8UMb TIETTH U CTPOUTH )KU3HEHHBIC TUIAHBI.

JIMYHOCTHBIE PE3yJBTAaThl OCBOSHHS MPOTPAMMBI 110 OMOJIOTUU JIOCTHTAIOTCS B €IUHCTBE
y4eOHOW M BOCHHTATEIbHON AESITEIbHOCTH B COOTBETCTBUHU C TPAJAULMOHHBIMU POCCHHUCKUMHU
COLIMOKYJIBTYPHBIMHU, UCTOPUYECKHUMH U JYXOBHO-HPABCTBEHHBIMHU LIEHHOCTSMH, MPUHSATHIMHA B
o0IIecTBe TpaBWIAMH W HOPMaMH IIOBEICHUS M CIIOCOOCTBYIOT IpoIleccaM CaMOIO3HAHUS,
CaMOBOCITUTaHUS U CaMOPAa3BUTHS, PAa3BUTHs BHYTPEHHEH MO3UIUH JIMYHOCTH, MMATPHOTU3MA U
YBOXEHUS K 3aKOHY M TMPaBOMOPSAKY, YEIOBEKY Tpyda M CTaplieMy MOKOJEHHIO, B3aUMHOIO
YBOXEHUS, OEpPEe)KHOTO  OTHOIICHHWS K  KyJIbTYPHOMY  HACIEAMIO U TPATUIUAM
MHOTOHAllMOHAJIBHOTO Hapozaa Poccuiickoit denepannn, NpUPOAE U OKPYKAIOUIEH Cpee.

JIMYHOCTHBIE PE3yNBTAThl OCBOSHHS YI€OHOTO mpenMeTa «BHOoJIoTHs JTOIKHBI OTpaXaThb
TOTOBHOCTh M CIOCOOHOCTh OOYyYaroluXcsi pyKOBOJICTBOBATHCS CHOPMHUPOBAHHONW BHYTPEHHEU
MO3UIMENl JTUYHOCTH, CHUCTEMOW IICHHOCTHBIX OpHEHTAllUi, TIO3UTUBHBIX BHYTPEHHUX
yOEXKIEHUI, COOTBETCTBYIOLIMX TPAJUIIMOHHBIM IIEHHOCTSIM  POCCHUHCKOro  OOIlecTBa,
paciivpeHe >KU3HEHHOI'O OIbITa M OIbITa JEATEIbHOCTH B MPOIECCE peanu3alii OCHOBHBIX
HaIpaBJIEHUH BOCIUTATEIBHOMN JI€ATETbHOCTH, B TOM YHCIIE B YACTH:

1) rpaskIaHCKOTr0 BOCIIMTAHMSA:

c(OPMUPOBAHHOCTh TPAKIAHCKOW MO3UIMU  00ydYarollerocs Kak aKTUBHOIO U
OTBETCTBEHHOT'O 4JIeHa POCCUICKOT0 00IeCTBa;

OCO3HAHHWE CBOUX KOHCTUTYLIMOHHBIX IpaB M OOSA3aHHOCTEH, yBa)XKEHHE 3aKOHA H
MIPaBOIIOPSIIIKA;

TOTOBHOCTh K COBMECTHOM TBOPUECKOH NEATEIHHOCTH MPHU CO3aHUU YUEOHBIX MPOECKTOB,
pelIeHnN yUYeOHBIX U TT03HABATEIIbHBIX 33]1a4, BHIMTOTHECHHH OMOJIOTHICCKUX SKCIICPUMEHTOR;

CIIOCOOHOCTh ~ OTNPEACNSATh COOCTBEHHYIO TIO3WIIMIO 110 OTHOIICHHIO K SIBJICHUSM
COBPEMEHHOM KH3HH U OOBSCHATH e€;

YMEHHE Yy4YUThIBATh B CBOMX JCUCTBHSIX  HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIFOJICH ¢ pa3HBIMU yOEKICHUSIMH, KYJIbTYPHBIMH IEHHOCTSMH U COIUATBHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B TIPOLIECCE COBMECTHOTO BBIMOJIHEHUS Y4YeOHBIX,
MO3HABATEIBHBIX W HCCIENOBATENIbCKUX 3a7ad, YBAXHUTEILHOTO OTHOIICHHWS K MHEHHIO
OTIIOHEHTOB P 00CYKIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTMYECKOTO COJIEPKaHUS;

TOTOBHOCTh K TYMaHUTApHOU U BOJIOHTEPCKOM 1€ATEIbHOCTH;



2) NaTPUOTHYECKOT0 BOCTIMTAHMUSI:

c(hOPMHUPOBAHHOCTH POCCUICKOM IPasKIaHCKOW HICHTUYHOCTH, MATPHOTU3MA, YBAKEHUS K
CBOEMY HApOJAy, 4yBCTBAa OTBETCTBEHHOCTH mepelx PoauHOI, ropaocTu 3a CBOMl Kpail, CBOIO
Ponuny, cBOi A3bIK M KYJIBTYPY, IPOIILJIOE U HACTOSIIIEE MHOTOHAIIMOHAILHOTO Hapoa Poccuu;

LIEHHOCTHOE OTHOILIEHHUE K IPUPOJHOMY HACIEAMIO U MAMSITHUKAM IPUPOJIbL, JOCTUKEHUSIM
Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPYAE;

CIOCOOHOCTH OIICHUBATh BKJIAJ] POCCUMCKUX YUEHBIX B CTAHOBIICHUE U pa3BUTHE OMOJIOTHH,
MOHUMAaHUs 3HAYeHUs OHOJOTMU B MO3HAHMM 3aKOHOB MPUPOABI, B KH3HU YEJIOBEKa U
COBPEMEHHOI0 00IECTBA;

uaeiHas yOeKIEHHOCTh, TOTOBHOCTH K CIIYKCHHIO 1 3amuTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyab0y;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMS:

OCO3HaHUE JTyXOBHBIX LEHHOCTEN POCCHIICKOTO Hapo/a;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STHUECKOT 0 MIOBEICHUS;

CIIOCOOHOCTH OIICHUBATH CHUTYAIUIO H IPUHUMATL OCO3HAHHBIC PEIICHHS, OPUCHTHPYSICh Ha
MOpPaJIbHO-HPaBCTBEHHbBIE HOPMBI U IEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO Oy TIyIIETO;

OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJUTENSAM, CO3AaHUIO0 CEMbU HA OCHOBE OCO3HAHHOI'O
MPUHATUSA HEHHOCTEN CEMEUHOM )KM3HU B COOTBETCTBUU € TPAAUIMAMHU HapoaoB Poccuu;

4) 3CTeTHYECKOr0 BOCTIMTAHUSI:

ACTETUYECKOE OTHOIICHHE K MHPY, BKIIOUYasi ICTETHKY ObITa, HAYYHOTO U TEXHUUYECKOTO
TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOILICHUIA,

MMOHMMaHHE HMOILIMOHAJIBHOTO BO3/IEUCTBUS )KMBOU MPUPOJIBI U €€ HEHHOCTH;

TOTOBHOCTh K CAMOBBIPAYKEHUIO B Pa3HbIX BUJIaX UCKYCCTBA, CTPEMIIEHUE MPOSBIATH
KauyecTBa TBOPUYECKOM JTUYHOCTH;

5) ¢usnyeckoro BocnuTaHHs, (OPMHUPOBAHMSA  KYJbTYPbl  3[0POBbSI M
IMOIHOHAIBHOIO 0JIArOMOJIYYHSsl:

MOHUMAaHKUE W peau3alus 30pOBOro U 6e30macHoro odpasza >KU3HH (3I0pPOBOE MUTAHUE,
cOOJTI0/IEHNE TUTUEHUYECKUX MPaBUJI U HOPM, COAJaHCUPOBAHHBIM PEXXHUM 3aHSATHUN M OTHbIXA,
perynsipHasi (uU3MYECKas aKTUBHOCTH), OEpPEXKHOTO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOIICHUS K COOCTBEHHOMY (PU3NYECKOMY H IMICUXUYECKOMY 3/I0POBEIO;

MOHMMAaHUE I[EHHOCTH TPaBWJI WHAMUBUAYATbHOTO U KOJUJIEKTUBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIINX 3I0POBBIO M )KU3HU JIFOCH;

OCO3HAHUWE TIOCJIEICTBUI W HEMPHUATHS BPEIHBIX MPUBBIUEK (YMOTPEOJICHUS aKOTOJIA,
HapKOTHUKOB, KYpeHHUS);

6) TPyA0BOT0 BOCTIUTAHUS:

TOTOBHOCTH K TPY/y, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPYA0TI00HE;

TOTOBHOCTb K aKTUBHOM JESATEIHHOCTH TEXHOJIOTHYECKON M COIMATBLHON HAIIPABICHHOCTH,
CIIOCOOHOCTH HHUITUUPOBATH, TJIAHUPOBATH U CAMOCTOSTEIBHO BBIMIOJTHATH TAKYIO JEATEILHOCTD;

MHTEpeC K pa3nuyHbiM chepam mpodeccCHOHATBLHON AeITeTbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBIN BBIOOpP OyayIieii mpodeccruu u peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TITAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOpPA30BaHUIO Ha MPOTSHKEHUH BCEH
KU3HH;

7) 3KOJIOTHYECKOT0 BOCTTUTAHUS:

HKOJIOTMUYECKHU 11€IeCO00pa3HOe OTHOILIEHUE K MPUPO/IE KaK UCTOUYHUKY KU3HU Ha 3emIe,
OCHOBE €€ CYIIIECTBOBAHHS;



MOBBIIIEHUE YPOBHS 3KOJOIMUYECKOW KYJIbTYpbl: NMPHOOpPETEHHE OIbITa IUIAHUPOBAHMS
MIOCTYTIKOB U OLIEHKH UX BO3MOXHBIX IIOCIEICTBUN [l OKpPY KaroIlel Cpeabl;

OCO3HaHME TJI00AJBHOIO XapakTepa 3KOJOIMYECKUX NpoOjeM M IyTed MX pelleHHs;

CIOCOOHOCTh UCHOJB30BATh MPUOOPETaeMble IPU U3yYCHUH OMOJIOTUU 3HAHUSA U yMEHUS
IPU PEUICHUU TNPOoOJIeM, CBA3AHHBIX C PALMOHAIBHBIM IPHPOJOINONIB30BAaHHEM (COOII0AeHNE
IIpaBWJI NOBEJIEHUS B NPUPOJE, HAIPABIECHHBIX HA COXpPAaHEHHE PABHOBECHUS B IKOCHCTEMAX,
OXpaHy BHJIOB, SKOCHUCTEM, OMochepsl);

aKTUBHOE HENpUATHE IEHCTBUH, MPUHOCIIIUX BpEA OKpYXarolled HPUPOJHOH Cpere,
yYMEHHUE TPOTHO3HPOBATH HEOJIATONPHUITHBIE SKOJIOTUYECKHE IMOCIEACTBUS MPEANPHHUMACMBIX
JEUCTBUN U NIPEAOTBPAILATD UX;

HaJIMYUE Pa3BUTOrO SKOJIOIMYECKOIO MBILIUIEHHS, SKOJIOIMYECKON KYJbTYpbl, OIbITA
NESTEIbHOCTH  DKOJIOTUYECKOW  HANpaBiICHHOCTH, YMEHHUS PpPYKOBOJICTBOBAaTbCS HMHU B
[I03HABATEIbHOM, KOMMYHHKAaTUBHOM M COLIMAJBbHOM NpPAKTHKE, T'OTOBHOCTM K Y4YacTUIO B
IIPAKTUYECKOHN AEATEIbHOCTH 3KOJIOIMYECKON HalpaBJIeHHOCTH;

8) HeHHOCTH HAYYHOTO MIO3HAHMSI:

c(OPMHPOBAHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHA HAayKd M OOIIECTBEHHOM MpAaKTUKH, OCHOBAHHOTO Ha JHUAlOre KYJbTYp,
CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B TIOJIHUKYJIBTYPHOM MHUPE;

COBEpPIICHCTBOBAHNUE SA3bIKOBOI M UNTATEJIbCKON KYJIbTYPBI KaK CPEJCTBA B3aUMOAECUCTBUS
MEX1y JI0JbMU U MIO3HAHUS MUDA;

MOHMMaHue cnenuduku OMONOrMM KaK HayKH, OCO3HaHHsS €€ posd B (OPMHUPOBAHHUU
palMOHAIBHOI0 HAyYHOTO MBIIIJICHHS, CO3[JaHUU LIEJOCTHOTO MPEICTaBIeHUsI 00 OKpY KarolleM
MHpE KaK O €JUHCTBE MpPHUPOJbI, YeJIOBEKa M 0OLlecTBa, B TMO3HAHUM TNPHUPOIHBIX
3aKOHOMEPHOCTEN U peleHNH MpoOIeM COXpaHEHHs IPUPOTHOTO PaBHOBECHS;

yOEKIEHHOCTh B 3HAUMMOCTH OHMOJIOTHH JUIsl COBPEMEHHON LIMBWIM3ALUU: OOECieueHus
HOBOT'O YPOBHS Pa3BUTUSI MEIUIIMHBI, CO3/IaHUE MEPCIEKTUBHBIX OMOTEXHOJIOTHH, CIOCOOHBIX
pemaTb pecypcHble IpoOaeMbl pa3BUTHS YEIOBEUECTBA, MOMCKA MyTel BBIXOAA U3 INI0OATBHBIX
9KOJIOTMUECKUX Mpo0sieM U o0ecrieueHus nepexoaa K yCTOMUMBOMY Pa3BUTHUIO, PallMOHATbHOMY
HCIOJIb30BAaHUIO MTPUPOIHBIX PECYPCOB U (POPMUPOBAHNIO HOBBIX CTAHIAPTOB KU3HU;

3aWHTEPECOBAHHOCTh B MOJYYEHUH OMOJIOIMYECKMX 3HAHUM B IIEJISAX MOBBILICHUs OOIIeH
KyJbTYpbl, €CTECTBEHHO-HAyYHOW TPAMOTHOCTHM, KaK COCTaBHOM uyacTh (YHKIHMOHAIBHON
IPaMOTHOCTH 00y4aromuxcs, GopMUpyeMoil Ipu U3yuyeHUN OUOJIOTHH;

MMOHMMAaHHWE CYIIHOCTH METOJOB II03HAHUS, HUCIOJB3YEMBIX B E€CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TIOJyyaeMble 3HAHUS JJs aHajdu3a U OOBACHEHUs SBICHUN
OKpY’KaIOIIer0o MHpa M NPOMCXOIAIIMX B HEM H3MEHEHHH, yMeHHe JesaTh O0OOCHOBaHHBIE
3aKJIIOYEHHsT Ha OCHOBE HAY4YHBIX (D)AKTOB W HMMEIOUIUXCS JAHHBIX C IEJbI0 TOJyYeHHs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OHOJIOTUYECKUE 3HAHUS [UISl PELICHHS
po0JieM B peasibHbIX )KU3HEHHBIX CUTYalHsIX;

OCO3HAaHHE LIEHHOCTH HAy4YHOH JEATEIbHOCTH, TOTOBHOCTh OCYILECTBIIATH MPOEKTHYIO U
HCCIIEIOBATENbCKYIO e TeIbHOCTh MHIMBUYaJIbHO U B TPYIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HENpPEpPhIBHOMY O0Opa30BaHUI0O U CcaMOOOpa3oBaHHIO, K
aKTUBHOMY TIOJTYYEHHUIO HOBBIX 3HAaHMM 1O OHOJOIMM B COOTBETCTBUU C IKHU3HEHHBIMU
nOoTPeOHOCTAMHU.

METAINIPEJMETHBIE PE3YJIbTATBI



MertanpeameTHble pe3yibTaThl OCBOCHHs ydyeOHOro mpenMera «buomnorus» BKIIOYAIOT:
3HaYUMBIe JUIsI  (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOIIMXCS  MEKIUCIUILUIMHAPHBIC
(MexXmpenMeTHbIC) 00IeHaAYYHBIC TOHTHSI, OTPAXKAIOIIHNE IETIOCTHOCTh HAYYHON KapTUHBI MUPa
U crienn(UKy METOAO0B TIO3HAHHUS, HCIIOIh3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBJIGHUE, MPOLIECC, CUCTeMa, HAay4HbIH (PaKT, MPUHLHUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIIEeOBaHHE, HAONIO/EHNEe, U3MEpPEHHE, SKCIIEPUMEHT U JpYrue); yHUBEpcajbHbIC
ydeOHbIe JeiCTBUS (TIO3HABATEIbHBIC, KOMMYHUKATUBHEIC, PETYISITHBHBIC), 00CCIICUNBAOIINE
(dbopMupoBanre (QYHKIIMOHATHHONW TPAMOTHOCTH M COLMAIBHONW KOMITETEHITMH O0YyYaromInXcs;
CIIOCOOHOCTh 00y4arImuxcs HCII0JIb30BATh OCBOEHHBIE MEXIUCIUTITUHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS W YyHHUBEpCAlbHbIE Yy4yeOHbIC JEWCTBUA B II03HABATEIBHOW U
COLIMAJIbHOW MPAKTHKE.

B pesynprate u3yueHus OHOJIOTMM HA YPOBHE CpEAHEro O0O0IIero oOpa3oBaHUA Y
oOyuaromerocsi OyayT chopMupoBaHBI MMO3HABATEIbHBIC YHHUBEPCAJIbHBIC y4eOHBIC NEHCTBHS,
KOMMYHHKATHBHBIC YHUBEPCAJIbHBIC Y4YCOHBIC JCHCTBHS, PETYJISTUBHBIC YHUBEPCAIbHBIC
ydeOHbIe AeCTBUSI, COBMECTHAS I€ATEIbHOCTb.

MeTtanpeameTHble pe3ysbTaThl OCBOSHUSI MPOTPaMMBI CPEIHEro oO0IIero oOpa3oBaHHs
JIOJKHBI OTPaKaTh:

OBiajeHne yHUBEPCAJIbLHBIMU Y4eOHBIMU M03HABATEIbLHBIMU /1€ CTBUAMM:

1) 6a3oBbIe JIOrHYECKHE AeCTBHS:

CaMOCTOSITENIbHO (POPMYJIMpPOBaTh M aKTyalM3UpOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

MCIO0JIb30BaTh IIPY OCBOCHUH 3HAHUM TPUEMBI JIOTHYECKOTO MBIIIIIEHUSI (aHalIn3a, CHHTE3a,
CpaBHEHUs, KiIaccupukanuu, 0O0O0OIIEHHs), PACKPBIBATH CMBICI OHOJIOTMYECKUX TOHITHI
(BBLOENATH UX XapaKTepHbIC MPU3HAKHU, YCTAHABIUBATH CBSI3U C IPYTUMHU TOHATUSMH);

OTIpEAENATh LENH NeATEIbHOCTH, 3ajaBas MapaMeTpbl U KPUTEPUH HX JOCTUKCHHS,
COOTHOCHTB PE3YJIbTaThl AESITENIBHOCTH C TIOCTABJICHHBIMU IIENISIMU;

HCIOJIb30BaTh OMOJOTMYECKUE MOHATHS [ OOBSICHEHHUsS (PAKTOB W SBJICHHUM >KUBOM
MIPUPOJIBI;

CTPOUTD JIOTHUECKUE PaCCykACeHUS (MHIYKTUBHEIC, 1€ TyKTUBHbIE, 10 AHAJIOTUH ), BBISBIISTH
3aKOHOMEPHOCTH U MIPOTUBOPEUUsS] B PACCMATPUBAEMBIX SIBIICHUSIX, (POPMYIHPOBATH BHIBOJABI U
3aKJIIOUEHNUS;

MPUMEHATh CXEMHO-MOJIETIbHBIE CPEJICTBA JUIsl MPEJICTABIICHUS CYUIECTBEHHBIX CBSI3€M U
OTHOIICHUN B U3y4aeMbIX OMOJIOTMUYECKUX OOBEKTaX, a TaKKe MPOTHBOPEUUU Pa3HOTO Poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HHPOPMAITMOHHBIX HCTOYHUKAX;

pa3pabatbIBaTh IUIaH PELICHUs MPOOIEeMbI ¢ YIETOM aHaIN3a UMEIOIIUXCSl MaTepruaibHbIX
1 HEMAaTepHUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JESITEIBHOCTb, OLICHMBATh COOTBETCTBUE PE3YJIbTATOB IIEJISIM,
OLICHUBATh PUCKH MOCIEICTBUN ACSITENbHOCTH;

KOOPJAMHHUPOBATh M BBINOJHATHE pPabOTy B YCIOBHSIX pEalbHOTO, BUPTYAJTBbHOTO W
KOMOWHHUPOBAHHOTO B3aWMOJICHCTBUS,

pa3BUBaTh KPEATUBHOE MBIIUICHUE TIPU PEIICHUH KU3ZHEHHBIX TPOOIeM.

2) 6a30BbIe HCCIET0BATEIbCKHE IeHCTBUA:

BIIQJICTh HaBBIKAMH Y4€OHO-HCCIIEIOBATENILCKONH M MPOEKTHOM JESTEIbHOCTH, HaBBIKAMH
paspernieHus: mpooieM, cnocoOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSATEIBHOMY IOMCKY METO/IO0B
pElIeHUs TPAKTUIECKHX 3aa4, IPUMEHEHHUIO Pa3IMYHbIX METOJOB IMO3HAHUS;



UCIOJb30BATh PA3JIMYHBIE BHUIBI JESITEIBHOCTH IO IOJIYYEHHUIO HOBOIO 3HAHUS, €ro
UHTEpIpeTaluy, NpeoOpa3oBaHUI0 U MPUMEHEHHIO B Y4E€OHBIX CUTyalUsiX, B TOM 4HCIE IpPU
CO3JIaHMM YYEOHBIX M COLIMATIbHBIX IIPOEKTOB;

(GbopMHpOBaTh HAYYHBIH THII MBILUICHH, BIaJETh HAYYHON TEPMUHOJIOIHEHN, KIIIOUEBBIMU
MOHATUSAMH U METOJAMU;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIC 3a7aud B OOpPa30BATEIbHOU NEATEIBHOCTH U
AKU3HEHHBIX CUTYaLUAX;

BBISIBJIATh TPUYMHHO-CJICJCTBEHHBIE CBSI3M M AaKTyaJlM3UpOBaTh 3ajady, BbIABUraTh
TUIIOTE3Y €€ pelleHNs, HAXOJUTh apryMEHThI AJIs I0Ka3aTeIbCTBA CBOMX YTBEP)KICHUH, 3a/1aBaTh
napaMeTpsl U KPUTEPUHU PEIICHUS;

aHAJTM3UPOBATH MOJYYCHHBIC B XO/I€ PEIICHUS 3a/1a41 PE3yIbTaThl, KPUTUYECKU OLIEHUBATD
UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCJIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILLECTBIIATh 1I€JCHAIIPABICHHbBIN MOMCK INEpPEeHOoca CPEJCTB U CIOCOO0OB JecTBUS B
podhecCHOHATLHYIO CPEey;

yMETb IEPEHOCUTh 3HAHUS B  II03HABATEJIbHYI0 UM  IPAKTHYECKYyIO  00JIacTu
KU3HECATEIIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTaTh HOBBIE HJIEHM, IpeUIaraTb OPUTHHAIBHBIC IMOIXOABl M PpEIICHHs, CTaBUThH
po0JIeMbl U 3aJ1auu, IOMyCKaIOIINUEe allbTepHATUBHbBIC PEILICHHS.

3) pabora ¢ undopmanueii:

OPHEHTUPOBATHCS B PA3IMYHBIX HUCTOYHMKAX HH(OpManuu (TeKcTe y4eOHOro mocoous,
HAY4YHO-TIONYJISIPHON JIUTEepaType, OMOIOTHYECKUX CIIOBAPSAX U CIPABOYHUKAX, KOMIBIOTEPHBIX
0asax maHHbIX, B VHTepHere), aHAIM3UPOBaTh HMH(OPMALMIO PA3IMYHBIX BUAOB U (hopm
MPEJCTaBICHNS, KPUTUYECKH OIICHUBATh €€ JOCTOBEPHOCTh U HETIPOTHBOPEUNBOCTH;

¢dbopMynaHMpoBaTh 3aMpochl M HPUMEHATH pa3IM4YHbIE METOJbl INPH IOHCKE M OTOOpe
Oouosornueckoi nHpopmalu, HeoOX0AUMOM JIJIsl BBIMTOJTHEHUST YUEOHBIX 3a/1a4;

MpHOOpETaTh OIBIT KCIOIB30BAaHMS WH(GOPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH,
COBEPIIEHCTBOBATH KYJIBTYPY aKTUBHOTO HCIIOJIB30BAHMUS PA3ITMYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMabHYIO (opMy MpelacTaBieHHs] OHOJOTHYECKON
nHpopmanuu (cxemsl, TpaduKu, JUarpamMmmbl, TAOIHUIbI, PUCYHKH U JIPYTOE);

WCIIOb30BaTh HAyYHBIA S3BIK B KAaueCTBE CpEACTBA Mpu padboTe C OUOIOTHYECKOM
nHpOpMaNHel: TPUMEHITh XUMHUYECKHE, (PU3NYECKHe U MaTeMaTHYeCKHWe 3HAKW U CHUMBOJIBI,
¢dopmynbl, abOpeBHaTypy, HOMEHKJIATypy, HWCIOJb30BaThb M INPeoOpa3oOBBIBATH 3HAKOBO-
CHUMBOJIMYECKHE CPEJICTBA HATJISTHOCTH;

BJA/IeTh HABBIKAMH DACMO3HABaHWS W 3amUTHl  HHMOpMAIH, WHQOPMAIMOHHON
0€30MacCHOCTH JTUYHOCTH.

OBJaieHNe YHHBEPCAJIbHBIMH KOMMYHHUKATUBHBIMH AefiCTBUSIMU

1) obmenue:

OCYIIECTBIISITh KOMMYHHKAIIMK BO BceX cepax >KM3HM, aKTHBHO y4acTBOBATh B JTHAIIOTE
WM TUCKYCCHM IO CYIIECTBY 00CyXk/JaeMoil TeMbl (yMEHHE 3aJaBaTh BOINPOCHI, BHICKA3bIBATH
CYXJIEHUS OTHOCHUTEJIBHO BBINIOJNHEHHS TIpeajaraeMoil 3ajadd, YYHUTHIBATh WMHTEPECH H
COTJIACOBAHHOCTD MO3UIUI APYTUX YUaCTHUKOB JUAJIOTa WIH JUCKYCCHUH);

pacrio3HaBaTh HeBepOaJbHBIE CpEACTBA OOLICHHS, MOHMMAaTh 3HAYEHHUE COIMAJIBHBIX
3HAKOB, PEANOCHUIOK BOZHUKHOBEHUS! KOH(PIUKTHBIX CUTYallui, YMETh CMATYaTh KOH(PIUKTH U
BECTH I1€PETOBOPHI;



BJIAJIeTh PA3JIMYHBIMU Crloco0amMM OOIIEHUS U B3aMMOACHUCTBUS, NOHUMAaTh HaMEpPEHMs
ApYTUX JIOAEH, MPOSIBIATh YBaXUTEIbHOE OTHOIIEHUE K COOECEHUKY U B KOPPEKTHOH (opme
(bopMyIMpOBATH CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTUYHO M3J1araTb CBOX0 TOYKY 3PEHMS C HCIOJIB30BAHMEM SI3BIKOBBIX
CPEICTB.

2) cOBMeCTHAsI IeITeIbHOCTD:

IIOHMMAaTh M HUCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUAYalbHON paOOThI Ipu
peleHny O1oIoruyeckor npodieMel, 000CHOBBIBaTh HEOOXOAMMOCTb TPUMEHEHMSI IPYNIIOBBIX
(dbopM B3aMOAEHUCTBHS NPH PEIICHUH YU4eOHOM 3a1a4H;

BBIOMPATh TEMATUKy M METOJbl COBMECTHBIX NEHCTBHH C y4€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEH KaKJI0TO WICHA KOJIJICKTHUBA;

IIPUHMMATh LEJIM COBMECTHOW JESTEIbHOCTH, OpPraHM30BBIBATH W KOOPAMHHUPOBATH
JEUCTBHUS 110 €€ JOCTUKEHHUIO: COCTABIIATH IUIaH JEHCTBUM, PACIIPEAEIIATH POJIM ¢ Y4ETOM MHEHMU
Y4aCTHUKOB, 00CYKJaTh pe3yJIbTaTbl COBMECTHOMN pabOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJa U KAXKAOI0 yYaCTHUKA KOMaH[bl B OOIIMIA pe3ysibTar
10 pa3pabOTaHHBIM KPUTEPUIM;

IpeJIaraTb HOBBIE IIPOEKTHI, OLICHMBATh UACU C IIO3ULIHMHM HOBHU3HBI, OPUTHHAIBHOCTH,
MPAaKTUYECKON 3HAUUMOCTH;

OCYILECTBIATh IIO3UTUBHOE CTPATETMYECKOE IIOBEIEHUE B pPa3IMYHBIX CHUTyalUsX,
IIPOSIBJISITH TBOPUECTBO U BOOOPaKEHHE, ObITh MHUIIMATUBHBIM.

OBi1aieHHe YHHBEPCAJIbHBIMH PEryJIsITUBHBIMH 1efiCTBUSIMH:

1) camoopranu3anms:

HCIOJIb30BaTh OMOJOTMYECKUE 3HAaHUSA Ul BBISBICHHUS MpoOJEeM U HMX pELIeHUs B
KU3HEHHBIX U Y4eOHBIX CUTYyalUsX;

BbIOMpATh Ha OCHOBE OMOJIOTMYECKUX 3HAHUH 11€JI€BbIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JNEUCTBUSX M MOCTYIKAX 0 OTHOWICHHMIO K >KMBOM IPHUPOJAE, CBOEMY 3JO0POBBIO M 30POBBIO
OKpY KarOIINX;

CaMOCTOSITENILHO OCYILECTBIIATh IO3HABATENIbHYIO JESATEIbHOCTh, BBIBIATH HPOOIEMBI,
CTaBUTh U (OPMYJIMPOBAaTh COOCTBEHHBIE 33Jayl B 00pa30BaTENbHON JEATENBHOCTH MU
KU3HEHHBIX CUTYyaIHsIX;

CaMOCTOSITENIbHO COCTABJIATDH IUIAH PELIEHUs MPOOIEMbl C YUETOM HMEIOLIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOUYTEHUIH;

JlaBaTh OLIEHKY HOBBIM CUTYAalMsIM;

paciupsaTh paMKH y4eOHOTOo MpeIMeTa Ha OCHOBE JINYHBIX NMPEANOYTEHUN;

JieNlaTh OCO3HAHHBIN BHIOODP, apryMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTD 32 PEIICHHUE;

OLIEHUBATh MPHUOOPETEHHBIN OTIBIT;

Croco0CcTBOBATh (POPMHUPOBAHUIO U MIPOSBIECHUIO IIUPOKON 3PYIUIMHI B Pa3HbIX 00IaCTAX
3HAHUN, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBII YPOBEHbD.

2) CAaMOKOHTPOJIb:

JIaBaTh OIIEHKY HOBBIM CHUTYalHsM, BHOCHTb KOPPEKTHBBI B JESATENBHOCTH, OLEHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEISIM;

BJIa/IETh HaBBIKAMH MO3HABATEIbHON pediekcun Kak OCO3HAHUS COBEpIIaeMbIX JIeHCTBUI
Y MBICIIMTENBHBIX MIPOLECCOB, UX PE3YJIbTATOB M OCHOBAHUH, HCII0JIb30BaTh MPUEMBI pediekcuu
IUIsL OLIEHKU CUTYalllu, BBIOOpA BEPHOTO PEILICHMS;

YMETh OLICHUBATh PUCKU M CBOEBPEMEHHO IIPUHUMATh PELIEHUS 110 UX CHH)KEHUIO;

IIPUHUMATh MOTHBBI U apITYMEHTBI APYTUX IIPU aHAJIU3€ PE3YIbTaTOB JEATENBHOCTH;



3) npuHsTHE CeOsI M IPYTHX:

MIPUHUMATD ce0sl, TOHUMasi CBOM HEJIOCTATKH U JJOCTOUHCTBA;

MIPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E Pe3yJIbTaTOB JAEATEIbHOCTH;

MIpU3HABaTh CBOE IIPABO U MPABO JPYIUX HA OMIMOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C ITO3ULUHU JIPYrOro YeJI0BEKA.
HNPEAMETHBIE PE3YJBTATHBI

IIpenmeTHble pe3ynbTaThl OCBOCHHUS COAEp)KaHUS ydyeOHoro mnpeamera «buosnorus» Ha
yIay0JIEHHOM ypOBHE OPUEHTHPOBAHbI Ha oOecrieyeHne NpopuiIbHOro 00y4eHus: 00yyaromuxcs
ouosiornu. OHM BKIIIOYAIOT: crienuduyeckue st OM0JI0ruy HaydHble 3HAHUS, YMEHHS U CITOCOOBI
JeWCTBUI 1O OCBOCHUIO, MHTEPIPETALMU U NPeoOpa30BaHUIO 3HAHUM, BHUIBI EATEILHOCTH IO
MIOJyYEHHUIO HOBBIX 3HAHMM M HMX MPUMEHEHHIO B PAa3IUYHBIX Y4EeOHBIX, a TAKXKe B pealbHbIX
KHU3HEHHBIX cuTyauusx. I[lpeamerHbie pe3ysbTaTsl IPECTABICHbI 10 TOaM U3Y4EHUs.

[IpenmerHbIe pe3yabTaThl OCBOCHUS yueOHOTO npeamera «buonorus» B 10 knacce nomxHbl
OTpaxkaTb:

c(OPMHPOBAHHOCTH 3HAHHUI O MECTE W POJIM OUOJIOTHH B CUCTEME €CTECTBEHHBIX HAyK, B
(hopMHPOBaHUH €CTECTBEHHO-HAYYHON KapTUHBI MUPA, B TO3HAHUU 3aKOHOB MTPUPO/IBI M PEIICHUN
poOJIeM PaMOHATBFHOTO PUPOAONOIB30BAHMUS, O BKIIAJIE POCCUHCKUX U 3apyOEKHBIX YUEHBIX B
pa3BUTHE OMOJIOTUH;

BJIaJICHHME CUCTEMOM OMOJOrMYeCKMX 3HAHWMM, KOTOpas BKJIKOYAeT: OCHOBOIOJAraroliue
OMOJIOTUYECKHE TEPMHHBI W TOHSTHSA (OKU3HB, KJETKa, OpPraHu3M, MeTa0oJu3M, TOMEeocTas,
CaMOpETyJILtsl, CaMOBOCIIPOU3BECHUE, HACIEICTBEHHOCTh, U3MEHUNBOCTb, POCT U Pa3BUTHE),
Oouosornyeckue Teopun (kierouHas Tteopuss T. IlIBanna, M. Illneiinena, P. Bupxosa,
XpoMOcOMHas Teopus HacneacTBeHHocTu T. Moprana), yuenust (H. . BaBunoBa — o menTpax
MHOT0o00pa3usi U MPOUCXOKICHHUS KYJIbTYpHBIX PAacTE€HUM), 3aKOHBI (€AMHOOOpa3Hsi MOTOMKOB
MIEpPBOrO MOKOJIEHUS], PACUIEINIEHUs, YUCTOThHI TaMeT, He3aBUCUMOT0 HacienoBanus ['. Mennens,
TOMOJIOTHUECKUX PSJIOB B HacielcTBeHHOM wu3MmeHunBocth H. V. Basuiosa), mpuHUIMIBI
(KOMIIIIEMEHTAPHOCTH);

BJIa/ICHHE OCHOBHBIMH METOJaMH HAy4YHOI'O MO3HAHUS, UCIOJIB3YEMBIX B OMOJOTMYECKHX
HCCIIEIOBaHMX KUBBIX 00BEKTOB (ONMCaHKE, U3MEPEHHE, HA0I0IeHNE, IKCIIEPUMEHT);

YMEHHE BBIICIATh CYIIECTBEHHBIE MPU3HAKU: BHPYCOB, KIETOK MPOKAPHOT U 3YKAPHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHM3MOB, B TOM 4Hucie OakTepuid, rpubOB, pacTeHUil,
KUBOTHBIX U YEJIOBEKa, CTPOEHUSI OPTaHOB M CHCTEM OPraHOB PacTEHMM, KUBOTHBIX, Y€JIOBEKa,
MIPOLIECCOB KU3HEACSATENbHOCTH, IPOTEKAIOIIUX B OPraHU3Max paCTeHU, )KUBOTHBIX U YEJIOBEKa,
OMOJIOTMYECKUX MPOLIECCOB: 0OMEHA BEIIECTB (METab0IN3M), IPEBPAICHUS SJHEPTUH, OpPOXKEHUS,
aBTOTPO(HOTO U reTepoTpo(PHOro THUIOB MUTAHUS, POTOCUHTE3a U XEMOCUHTE3a, MUTO03a, Mei03a,
ramMeToreHesa, sMOpuoreHesa, MOCTAMOPHUOHAIBHOTO pa3BUTHS, Pa3MHOXKEHUS,
WHIUBUAYAIbHOTO pPa3BUTHS OpraHu3Ma (OHTOTeHe3a), B3auMOJCIHCTBHS T'€HOB, I'eTepo3uca,
HCKYCCTBEHHOT'O 0TOODA;

yMEHHE YCTaHaBJIMBATh B3aUMOCBSI3U MEX]y OpPraHOMJIaMu KJIETKH U HX (QYHKIUSIMHU,
CTpPOEHHEM KJIETOK pa3HbIX TKaHeW M UX (PyHKIHUAMU, MEXKAY OpraHaMu U CUCTEMaMH OPTaHOB y
pacTeHuil, JXMBOTHBIX M 4YellOBeKa U HUX (QYHKUUSAMH, MEXKIY CHUCTEMaMH OpPraHOB U HUX
(GYHKIMAMH, MEXIy STanaMd OoOMEHa BEIIECTB, 3TalaMH KICTOYHOTO [MKIA M KHU3HEHHBIX
IIUKJIOB OpPraHU3MOB, JTalaMd SMOPHOHAIBHOIO Ppa3BUTUS, TE€HOTUIIOM U (EHOTHUIIOM,
(dbenoTumnom u dakTopamu cpeapl OOUTAHHS;



yYMEHHE BBISBIATH OTIUYMUTEIbHBIE NMPU3HAKH KUBBIX CHUCTEM, B TOM YHCIIE PACTCHHI,
KUBOTHBIX U YEJIOBEKa;

YMEHHE HCIOJIb30BAaTh COOTBETCTBYIOLIUE aAPTYMEHTHI, OMOJIOTUYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIMKY JUJIS I0Ka3aTeIbCTBA POJICTBA OPraHU3MOB Pa3HBIX CUCTEMATUYECKUX TPYIIIL;

YMEHHUE peraTb OMOJIOTHYECKUE 3a/1a4H1, BBISBIISATh IPUIHMHHO-CIIEICTBEHHBIC CBSI3U MEXKILY
UCCIIeyEeMBIMI OMOJIOrMYECKHMMHU TPOLIECCaMH M SIBJICHUSMH, JeNIaTh BBIBOABI U MPOTHO3BI HA
OCHOBaHUU MOJYYEHHBIX PE3YJIbTATOB;

yMEHHE BBINOJHSTH JIaDOpaTOpHbIE U MPaKTUYECKHe padoThl, cOOM0ATh MpaBHia MPU
pabote ¢ yueOHBIM U Ja00paTOPHBIM 000PYI0OBAHUEM;

YMEHME BBIIBUIaTh TUIIOTE3bl, MPOBEPSITh HUX OKCIEPUMEHTAIbHBIMU CpPEICTBAMH,
(bopMyaHpys 1eNb UCCIeI0BAaHNS, AaHATM3HPOBATH MOIYYEHHBIC PE3yJIbTAThl U JIeNIaTh BHIBOJIBI;

YMEHHE Y4YacTBOBaTh B y4eOHO-HMCCIIEIOBATENbCKONW paboTe 1Mo OWONIOTHHU, SKOJOTHH U
MEIUIMHE, TPOBOAMMOI Ha 0a3e IIKOJBHBIX HAy4YHBIX OOINECTB, M MYOIWYHO TPEICTABIATH
MOJTyYCHHBIE PE3YJIbTAThl HA YYCHUYECKUX KOH(DEPEHIUIX;

YMEHHE OIICHUBATh 3TUYECKHE aCIIEKThl COBPEMEHHBIX UCCIIEI0OBaHUI B 00JaCTH OMOIOTHH
U MEAWIHHBI (KIOHUPOBAaHUE, HCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAIIPAaBICHHOE H3MEHEHHE
TeHOMa M CO3/IJaHUE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIISIThH OCO3HAHHBINA BEIOOP Oyayiiel mpodeccnoHabHOM IeATETFHOCTH B
o0acTi OMOJIOTUH, MEUIIMHBI, OMOTEXHOJIOTUH, BETEPUHAPHH, CEIILCKOTO XO3SHCTBA, MUIIEBON
MIPOMBINUICHHOCTH, YIIIyOsATh TIO3HABATENbHBIN HHTEPEC, HAMPABICHHBINA HA OCO3HAHHBII BHIOOD
COOTBETCTBYIOIIEH MPohecCHu U MPOJOHKEHUE OHOIOTrHYeCKOro 00pa3oBaHus B OpraHU3aIUsIX
cpenHero npo(ecCHOHATBHOTO U BBICHIETO 00pa30BaHUsI.

[IpenmMeTHbIE pe3ynbTaThl OCBOEHUS yueOHOoro nmpenmMera «buonorus» B 11 knacce 1omxHbI
OTpa)aTh:

c(OPMHPOBAHHOCTh 3HAHUH O MeCTe U PO OMOJIOTUU B CUCTEME €CTECTBEHHBIX HAyK, B
(OpMUPOBAaHUM COBPEMEHHON €CTECTBEHHO-HAYYHOM KapTHUHBI MHUpPA, B IMO3HAHUU 3aKOHOB
MPUPOJABI U PELIEHUHN SKOJIOTMYECKHUX MPOOJIEM YeIOBEYECTBA, a TAK)KE B PELICHUH BOIPOCOB
palMoOHAIBHOTO MPUPOIONIOIB30BaHUsA, U B (POPMHUPOBAHUY LIEHHOCTHOT'O OTHOIIEHUS K IPUPO/IE,
O0IIeCTBY, YEJIOBEKY, O BKJIaZle POCCHUHCKUX M 3apyOEeKHBIX YUYEHBIX-OMOJIOTOB B DPa3BUTHE
OouoJjoruy;

yMEHHE BIaJeTh CUCTEMON OMOJIOrMYECKUX 3HAHWW, KOTOpas BKJIIOYAET OINpEAETeHUs U
MIOHMMAaHHE CYIIHOCTH OCHOBOIIOJIATalONIMX OMOJIOTHYECKUX TEPMUHOB W MOHATUH (BHI,
sKocucTema, Ouocdepa), Ouomormueckue TeopuH (dBostonmoHHas Teopus Y. JlapBuHa,
CUHTeTHYecKass Teopus sBomonuu), yuyeHus (A. H. CeBeproBa — 0 mMyTAX U HampaBlIEHUSIX
sBomtoniuu, B.W. Bepranckoro — o 6uocdepe), 3akoHbI (reHeTndeckoro papHoBecus Jx. Xapan
u B. Baiiabepra, 3apoasimeBoro cxoactsa K. M. bapa), mpaBuna (munumyma FO. JIubuxa,
HKOJIOTUYECKOM MUpaMUIbl SHEPTuH), runote3sl (runoresa «mupa PHK» V. T'nnbepra);

yMEHHE BJIa/JeTh OCHOBHBIMH METOJaMH HAy4YHOIO TIIO3HAHUS, HCIOJIb3YEMbIMH B
OMOJOTMYECKUX MCCIEAOBAHUAX JKUBBIX OOBEKTOB M DJKOCHCTEM (OMUCaHUE, HU3MEpEHHeE,
HaOJI0IeHNe, YKCIIEPUMEHT), CIIOCO0aMM BBISABICHHS M OILCHKM aHTPOIOTCHHBIX M3MEHEHUH B
IIPUPOJIE;

YMEHHE BBIJENATh CYIIECTBEHHbIE MPHU3HAKU: BHJIOB, OHMOTEOIIEHO30B, 3KOCHCTEM U
onocdeppl, CTaOUIM3UPYIOMIETO, IBIIKYIIETO M Pa3phIBAIOIIETO €CTECTBEHHOTO OTOOpa,
AJUIONATPUYECKOT0 U CUMIIATPHUYECKOTO BHI000pA30BaHUs, BIUSHUS ABIKYIIUX CHJ ABOJIOIMU
Ha TreHO(OH]| MOMYJISALUH, MPUCTIOCOOICHHOCTH OPraHU3MOB K Cpefe OOMTaHUs, YepeaOBaHHUS
HaIpaBJIEHUH 3BOJIOLUHU, KPYTOBOPOTA BEIIECTB U MOTOKA SHEPTUU B SKOCUCTEMAX;



yMEHHE YCTaHABIUBATh B3aUMOCBSI3M MEXIY ITPOLIECCAaMH SBOJIIOIMHU, ABMKYIIMMH CHUJIAMH
aHTPONOreHe3a, KOMIIOHEHTAMHM pPAa3JIMYHBIX OSKOCHUCTEM U TMPUCIIOCOOJIICHUAMU K HUM
OpraHHU3MOB;

YMEHHE BBISBIISTh OTIUYUTEIbHBIC MPU3HAKH KHUBBIX CUCTEM, IPUCIIOCOOICHHOCTh BUJIOB
K cpene oburtaHus, abMOTMYECKMX M OMOTHMYECKMX KOMIIOHEHTOB JKOCHCTEM, B3aMMOCBS3EU
OpPTraHU3MOB B COOOIIECTBAX, AaHTPOIOT€HHBIX U3MEHEHHH B 9KOCUCTEMAaX CBOCH MECTHOCTH;

YMEHHE HCIOJIb30BATh COOTBETCTBYIOIINE APIyMEHThI, OMOJIOrHYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIUKY JUISl JIOKa3aTEJIbCTBA POJCTBA OPIaHHU3MOB pAa3HBIX CUCTEMATUYECKUX TIpyIIl,
B3aMMOCBSI3M OPTaHU3MOB M Cpelbl OOWTaHMs, €IMHCTBA YEIOBEYECKHUX DPAC, HEOOXOIUMOCTH
COXPAaHEHHUs MHOrooOpasusi BUAOB M HKOCHCTEM KakK YCJOBHS COCYIIECTBOBAHUS MPUPOABI U
YeJI0BEYECTBA;

yYMEHHE pelaTh OMOJIOTUYECKUE 3a/1a4H, BBISBIISATH IPUYUHHO-CIIEACTBEHHBIE CBA3U MEKIY
WCCIIEYEMBIMU OMOJIOTMYECKHMHU TPOLIECCAMH U SIBJICHUSIMH, JIeNIaTh BHIBOABI M IPOTHO3BI HA
OCHOBaHUU MOJTYYEHHBIX PE3YJIbTATOB,;

YMEHHE BBINIOJIHATH JAOOpAaTOpHbIE M MpaKTHUYecKue paboThl, cOOMIOAaTh MpaBuia MpU
pabote ¢ yaeOHBIM 1 1a00paTOPHBIM 000PYAOBAHHUEM;

YMEHHE BBIABUIATh TUIOTE3bl, IPOBEPSATh HX OKCIEPUMEHTAIBHBIMH CpEICTBAMU,
(bopMyIHpys 1IeNTb UCCIIEIOBAHNS, AaHATH3UPOBATH TIOJTYYCHHBIC PE3YJIbTATHI U JICJIaTh BHIBOJIBI,

YMEHHE y4YacTBOBAaTh B Y4EOHO-HCCIIENOBATEIbCKOW paboTe 1Mo OHOIOTHH, HKOJOTHH H
MEIUIMHE, TPOBOAMMOI Ha 0a3e IIKOJBHBIX HAYYHBIX OOINECTB, M MYOJMYHO TPEACTABIATH
MOJTyYCHHBIE PE3YJIbTAThl HA YYCHUYECKUX KOH(DEPEHIUX;

YMEHHE OIICHHBATh THUIOTE3bl U TEOPHUH O TMPOUCXOXKICHUHM >KU3HM, YEIOBEKa U
YeJIOBEYECKHX pac, O NMPUYMHAX, MOCIEJICTBUAX W cHoco0ax MpeloTBpaIleHUs] II00abHBIX
W3MEHEeHUH B buocdepe;

YMEHHE OCYIIECTBIISITh OCO3HAHHBIN BBIOOp Oy tymiel mpodhecCHOHATbHON JeATENbHOCTH B
o0s1acTi GMOJIOTHH, KOJIOTHUH, TPUPOIOTIONB30BAHUS, MEAULIMHBI, ONOTEXHOJIOTUH, IICUXOJIOTHH,
BETEpUHAPUH, CEJIbCKOTO XO3sCTBa, MUIIEBON NMPOMBILIUIEHHOCTH, YIIIyOIsATh MO3HABATEIbHBIN
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBINA BHIOOP COOTBETCTBYIOIIEH MTPOQPECCHH U TTPOIOTHKEHIE
Ouosoruuyeckoro oOpa3oBaHMsl B OpraHU3alUsAX CPEIHEro Mpo(EeCcCHOHATBHOTO M BBICIIETO
o0Opa3oBaHUsl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosimyecTBo yacos DJIEeKTPOHHbIE
Ne Ipaktna | (undpossbie)
o/ HaumeHoBaHuUe pa3/1eioB U TeM NPOrPaMMbI Bcero | Kourtposbn ecre 0BpAzOBATEILHbIE
blepadoThI
padoThI pecypcol
1 buoiorus kak Hayka
2 JKuBBIE CUCTEMBI U KX U3YyYCHHE 2 1
3 buonorust kieTku 2
4 XuMu4deckasi OpraHu3aiust KIeTKu 10 2
) Crpoenne u QyHKIMH KICTKH 8
6 OOMeH BellecTB U MPEBPaIlEHUE YPHEPTUH B KIIETKE 9 4
7 HacnenctBennas nHdopmars u peanusanus e€ B KIETKe 9
8 JKU3HEeHHBIN TUKI KIETKH 6 1
9 Crpoenue 1 QyHKIIMM OPraHU3MOB 17
10 Pa3MHOX€EHME 1 pa3BUTHE OPraHU3MOB 8
11 ['eHeTnKa — HayKa O HACIEACTBEHHOCTH i MU3MEHYHMBOCTHU 9 1
OpTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 2
13 3aKOHOMEPHOCTH U3MEHUNBOCTH 6 2
14 ['eHeTHKa YemoBeka 3 1
15 Cenexnust OpraHu3MOB 4 3
16 buoTtexHomorus u CHHTETUYECKAst OMOJIOTHS 4 1
17 Pe3epBHOE Bpems 1




OBUIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 102 3 29
11 KJIACC
KosimuecTBo yacos DJIeKTPOHHbIE
Ne n/m HanmeHoBaHMe pa3/1eioB U TeM MPOrpaMMBbI Koutposbhbie | [IpakTHueckme (mudposrie)
Bcero oOpa3oBaTejibHbIE
padoThI padoThI pecypeni
1 3apoxk/IeHUE U Pa3BUTUE IBOJIOLUOHHBIX 4
MIPEACTABICHUI B OMOJIOTUH
2 MukposBoiatonus U e€ pe3yJbTaTbl 14 2
3 MaxposBOJIOIHS ¥ €€ pe3yIbTaThl 6
4 [IpoucxoxkaeHne U pa3BUTHE KU3HU Ha 3eMJie 15 1.5
) [IpoucxoxaeHne yenoBeKa — aHTPOIIOTEHE3 10 1
DKOoJIOTHs — HayKa O B3aWMOOTHOIICHHUSX
6 OpPraHU3MOB M HaJJOPIraHU3MEHHBIX CHCTEM C 3 0.5
OKpYXKarollen cpenomn
Opranusmsl 1 cpefa OOUTaHus 1.5
DKOJIOTHs BUAOB U MOMYJISALIANA 0.5
DKosorus coo0mecTB. IKOJOTHIECKUE CUCTEMbI 12 0.5
10 Buocdepa — rimobanbHast sxocucTemMa 6
11 YenoBek ¥ OKpyKaromias cpeia 6
12 PesepBHOe Bpems
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 0 7.5




ITOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KoaudecTBO 4acoB

Kon Jlar
N IIpaxk
e TPOJI a
THYeC DJIeKTPOHHbIE HH(POBbIE 00pa3oBaTeIbHbIE
n/ Tema ypoka Bcer | bHBI u3yd
KHe pecypchl
I 0 e Sor eHH
pado pa s
bl
ThbI
b .
1 HOJOTIT KA KOMILTCKCHA Hayka 1 Kak HacTh 1 1 https://resh.edu.ru/subject/lesson/3827/
COBPEMEHHOTO OOIIECTBA
https://www.youtube.com/watch?v=SoHkTau2BUw
2 JKuBsble cucTeMbl U UX CBOMCTBA 1 list=PLgU6VDVRpuoiTLeXcIBiRZ2J0h2BqgbjUJ
index=1 pp=iAQB
3 YpoBHEBas opraHu3anus >KMBbIX CUCTEM 1
)51 ) .
4 CTOPHA OTKPBITHA 1 H3YHCHIA IIICTKH 1 https://resh.edu.ru/subject/lesson/5383/
Knerounas teopus
MeTo/1b1 MOJIEKYIISIPHOM U KJIETOYHOU OMOJIOTHH.
[paktuueckas padota «3ydeHre MeTo10B https://www.youtube.com/watch?v=GzTO2vLzyL A
5 KJICTOYHO# Orosioruu (Xpomarorpadus, 1 1 list=PLqU6VDVRpuoiTLeXclIBiRZ2J0h2BgbjUJ
anekTpodopes, nuddepeHnnaibHoe index=4 pp=iAQB
ueHtpudyruponanue, [1L{P)»
https://www.youtube.com/watch?v=15IV-fy1KLc
6 XUMHUYECKUIN COCTaB KJIETKHU 1 list=PLgU6VDvVRpuoiTLeXcIBiRZ2J0h2BgbjUJ
index=6 pp=iAQB
M )
7 HMHCPAILHBIC BEMECTBA IIETIH, HX 1 https://resh.edu.ru/subject/lesson/5397/

Ouosoruyeckas poiib



https://resh.edu.ru/subject/lesson/3827/
https://www.youtube.com/watch?v=SoHkTau2BUw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D1%20pp%3DiAQB
https://www.youtube.com/watch?v=SoHkTau2BUw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D1%20pp%3DiAQB
https://www.youtube.com/watch?v=SoHkTau2BUw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D1%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/5383/
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D4%20pp%3DiAQB
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D4%20pp%3DiAQB
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D4%20pp%3DiAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D6%20pp%3DiAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D6%20pp%3DiAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D6%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/5397/

Oprannyeckue BenecTBa KIeTKH — OEJIKH.

https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=IKstGzYECKQ

8 fﬁﬁiﬁ;;pfffi :Ezzizgzzzgzjfﬂe Oenxo ¢ list=PLqU6VDvRpuoiTLeXclIBiRZ2J0h2BghjuJ
index=7 pp=iAQB
https://www.youtube.com/watch?v=IKstGzYECKQ

9 CgoiicTBa, Knaccudukanys 1 GyHKIuH OeITKoB list=PLqU6VDVRpuoiTLeXclIBiRZ2J0h2BqgbjUJ
index=7 pp=1AQB
https://resh.edu.ru/subject/lesson/3840/

10 OpraHuHeCKIe BOIECTEA KIETKH — YEICBOHI https://www.youtube.com/watch?v=nQkH6OAzrIw
list=PLqU6VDVRpuoiTLeXcIBiRZ2J0h2BghjUJ
index=9 pp=iAQB
https://resh.edu.ru/subject/lesson/3840/

1 Opraeckue BeleCTEa KICTKH — LI https://www.youtube.com/watch?v=hfwgRQTpYb
Y list=PLqU6VDVRpuoiTLeXcIBiRZ2J0h2BghjUJ
index=10 pp=iAQB

Hyxneunossie kucnorsl. JIHK u PHK.

12 Jlaboparopras pabora «Hccienonarine https://resh.edu.ru/subject/lesson/3840/
HYKJICMHOBBIX KHUCJIOT, BBIACIICHHBIX U3 KJICTOK
Pa3JINYHBbIX OPTraHU3MOB»

13 Crpoenne i pymicuiit AT®. lpyrue https://resh.edu.ru/subject/lesson/3840/
nHykineozuarpudocdarel (HTD)
Cexpermposarie JTHK. MeToe! remommkin https://www.youtube.com/watch?v=BD_60WhZvf

14 ’ A list=PLqU6VDVRpuoiTLeXcIBiRZ2J0h2BgbjuJ

TPAaHCKPUIITOMHUKH, IIPOTEOMUKH index=11 pp=iAOB
MeTtoapl CTpyKTypHOI OHOJIOTUU
15 CamocrosrenbHas padota Ne 1 "Xumuueckuii
cocTaB KJIeTKu"(TecT)
16 Tumnes! knetok. [Ipokapuornyeckas KieTka https://resh.edu.ru/subject/lesson/1587/



https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=nQkH6OAzrIw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D9%20pp%3DiAQB
https://www.youtube.com/watch?v=nQkH6OAzrIw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D9%20pp%3DiAQB
https://www.youtube.com/watch?v=nQkH6OAzrIw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D9%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D10%20pp%3DiAQB
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D10%20pp%3DiAQB
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D10%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/3840/
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=BD_6OWhZvfA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D11%20pp%3DiAQB
https://www.youtube.com/watch?v=BD_6OWhZvfA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D11%20pp%3DiAQB
https://www.youtube.com/watch?v=BD_6OWhZvfA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D11%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/1587/

17

CrpoeHue 3yKapruOTUYECKON KIIETKH.
[IpakTuyeckas pabora «VI3yueHne CBOHCTB
KJIETOYHOU MEeMOpaHbD»

https://resh.edu.ru/subject/lesson/1588/

18

IToBepXHOCTHBIN anmnapar KIETKU

19

HememOpaHHbIe OpraHoOuAbl KJIETKU

20

[TosryaBTOHOMHBIE OPraHOUbI KJIETKU:
MUTOXOHJIpHH, TUTacTubL. JJabopaTtopHas paboTa
«MccnenoBanue mia3Moian3a U JAemia3mMoin3a B
PaCTUTEIBHBIX KJIETKAaX)

https://resh.edu.ru/subject/lesson/3847/

21

Crtpoenue u pyHKIMHU sapa

22

OpnHOMEMOpaHHBIE OPTaHOUIBI KIETKH.
[pakTrueckas padora «/3yueHne NBUKESHUS
IIUTOIJIa3Mbl B PACTUTEIILHBIX KJIETKaX)

23

CpaBHuUTENBbHAS XapaKTEPUCTUKA KIETOK
sykapHoT. JlaboparopHas padora «3yuenue
CTPOEHUS KJIETOK Pa3IMYHBIX OPTaHU3MOB»
CamocrosrenbHas padora Ne 2 "Ctpoenue u
(GYHKIIUM OPraHOMJIOB KJIETKH"

24

ACCUMUIISIIIHS ¥ TUCCUMUIISALINS — JBE CTOPOHBI
MeTabonu3ma. Tunel 0OMeHa BEIIeCTB.
JlaGopaTtopHas pabora «3ydenue
KaTaJUTHYECKON aKTUBHOCTH ()ePMEHTOB (Ha
IIpUMEpE aMHJIA3bI HITH KaTajaa3bl)»

https://resh.edu.ru/subject/lesson/2486/

25

DepMEHTAaTUBHBIN XapaKTep peakiui
KJIETO4YHOro MeTabonu3ma. JlaboparopHas pabora
«M3ydyeHne GpepMEeHTaTUBHOIO PACIICTUICHUS
MIEPOKCH/Ia BOJOPO/IA B PACTUTEILHBIX U
KUBOTHBIX KIJIETKAX)



https://resh.edu.ru/subject/lesson/1588/
https://resh.edu.ru/subject/lesson/3847/
https://resh.edu.ru/subject/lesson/2486/

26

Benku-akTuBaTOpHI M OENTKU-UHTUOUTOPHI

27 ABTOTpOGHBII TUIT 0OMEHA BEIIIECTB
28 dorocunTe3 https://resh.edu.ru/subject/lesson/3917/
29 Xemocwunres. Jlaboparopuas paborta «CpaBHeHHE
nporeccoB (pOTOCHHTE3a M XEMOCHHTE3a»
AHa3poOHBIE OpraHnu3Mbl. Buibsl OpoxkeHusl.
30 JlaGopaTtopHnas pabota «CpaBHEHHE ITPOIIECCOB
OpOXKEHUS U ABIXaHUS»
31 A9pOGHEIE OPFAHH3MbL. ITAIb HEPIETHHECKOO https://resh.edu.ru/subject/lesson/3917/
oOMeHa
39 DHeprusi MeMOPaHHOTO TPATUCHTA TIPOTOHOB.
Cunre3 AT®: pabora npotoHHOM ATd-cHHTa3bI
33 Peakiiuu MaTpuyHOro CHHTE3a
34 Tpanckpumnus — mMaTpuuHblii cuaTe3 PHK https://resh.edu.ru/subject/lesson/5352/
35 Tpancnsuus u e€ Tamnsl https://resh.edu.ru/subject/lesson/3917/
36 Koanposariue amiroueaor. Pons pubocom b https://resh.edu.ru/subject/lesson/5352/
O6uocuHTe3e Oenka
37 Opranusaiys reHomMa y MpoKapuoT U dYKapuoT https://resh.edu.ru/subject/lesson/3939/
https://yandex.ru/video/preview/168264230179934
143822text=%D0%B2%D0%B8%D0%B4%D0%B
5%D0%BE%D1%83%D1%80%D0%BE%D0%BA
MouekyasipHbIE MEXaHU3MBbI dKCIIPECCUU T€HOB Y %D0%B8%20%D0%BA%20%D1%83%D1%87%
38 sykapuoT. CamocTosiTenbHast padora Ne 3 D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%

"OOMeH BelecTB U YHeprun”

D1%83%2010%20%D0%BA%D0%BB.%20%D0

%BF%D1%80%D0%BE%D1%84.%D0%B1%D0

%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0

%B8%D1%8F%20%D0%BF%D0%B5%D1%82%



https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/5352/
https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/5352/
https://resh.edu.ru/subject/lesson/3939/
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
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https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast

D1%80%D0%BE%D1%81%D0%BE%D0%B2%D
0%B0 path=yandex_search parent-
reqid=1692270915987150-
14778449146126604163-balancer-17leveler-kubr-
yp-sas-163-BAL-1012 from_type=vast

Bupycel — BHeKIeTOUHBIE (POPMBI )KU3HU U

39 obnuratHbIe apa3uThl. [IpakTrueckas padoTa https://resh.edu.ru/subject/lesson/3939/
«Co3aHue MOJIETT BUPYCa»
40 BprCHBUIe 3a007IEBANN HEIOBEKA, KUBOTHELX, https://resh.edu.ru/subject/lesson/3939/
pacreHuit
41 Ha"oTrexHoioruu B OMOJIOTHHA U MEIULIMHE
42 JKM3HEHHBII UK KIETKA https://resh.edu.ru/subject/lesson/3927/
43 Marpuunsriii cuare3 JJTHK
Xpomocomsl. JlaboparopHas pabota «M3yuenue h.ttps://WWW'VOUtUbe'(?omlwatCh.? V:_kTF5eSId.JA
44 XPOMOCOM Ha FOTOBBIX MUKDOTIpENAPATaky !lst:PLq U6V[_)vau0|TLeXcIB|RZZJOh2 BgbjuJ
index=13 pp=iAQB
45 Jlenenue KJIETKH — MHTO3 https://resh.edu.ru/subject/lesson/3927/
Tunel k1eTok. KapuokuHes U IUTOKUHES.
46 JlaGopatopHas pabota «HabmoieHre MuTo3a B
KJIETKaX KOHYMKa KOPEIKa JTyKa (Ha TOTOBBIX
MUKpOIIpenaparax)»
Pery 13 AKUHEHHOTO LKA KIETOK https://www.voutube.com/watch?v_:quhESOXf:L
47 Konrponbias paGora Ne 1 "Kreria” W Ilst:PLqUG_\/DvaumTLeXclBlRZZJOhZqu|UJ
index=12 pp=iAQB
48 Opranusm Kak eIuHOe 1eI0e https://resh.edu.ru/subject/lesson/6770/
49 Txanu pactenuii. JlTaboparopHas padota

«3y4yeHue TkaHel paCcTECHUI
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https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
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https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3927/
https://www.youtube.com/watch?v=-kTF5eSIdJA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D13%20pp%3DiAQB
https://www.youtube.com/watch?v=-kTF5eSIdJA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D13%20pp%3DiAQB
https://www.youtube.com/watch?v=-kTF5eSIdJA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D13%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/3927/
https://www.youtube.com/watch?v=bqGhE5OXcLw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D12%20pp%3DiAQB
https://www.youtube.com/watch?v=bqGhE5OXcLw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D12%20pp%3DiAQB
https://www.youtube.com/watch?v=bqGhE5OXcLw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D12%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/6770/

TkaHu )XKHBOTHBIX U uenoBeka. JlabopaTopHas

50 . 1
pabora «3yueHne TKaHeH KUBOTHBIX)
Opransl. Cucremsl opranos. JlaboparopHas
51 pabora «M3yuenue opranoB IIBETKOBOTO 1
pacTeHHsD)
52 Ormopa Tena opraHu3MoB
53 JIBM>KEHHE OPraHU3MOB https://resh.edu.ru/subject/lesson/6769/
54 [IutaHue opraHu3MOB
55 [TuTanne MO3BOHOYHBIX KHUBOTHBIX. 1
[TunieBapuTenbHas CUCTEMA YETIOBEKa
56 JIpIxaHue OpraHu3MOB 1 https://resh.edu.ru/subject/lesson/6759/
57 JIpIXaHue MMO3BOHOYHBIX )KHBOTHBIX M YEJIOBEKA 1
https://resh.edu.ru/subject/lesson/2489/
58 TpaHCnopT BEmEeCcTB Y OpraHu3MOB 1 https://resh.edu.ru/subject/lesson/6760/
https://resh.edu.ru/subject/lesson/6761/
59 KpoBeHocHast CHCTeMa MMO3BOHONHBIX KHBOTHBIX 1 https://resh.edu.ru/subject/lesson/1581/
U YeJIoBeKa
60 Beiiesienre y opraHu3MoB 1 https://resh.edu.ru/subject/lesson/2217/
61 3amuTa y OpraHu3MoB 1 https://resh.edu.ru/subject/lesson/1580/
62 NMMyHHas cucreMa yenoBeka 1
63 Pa3npaxuMOCTh U peryisnus y OpraHu3MOB 1
64 T'ymopastbHas pery s n SHIOKPHHias 1 https://resh.edu.ru/subject/lesson/2458/
CUCTEMa KUBOTHBIX U YEJIOBEKA
65 ®DopMbI pa3MHOKEHHSI OPTaHU3MOB https://resh.edu.ru/subject/lesson/5359/
66 [TonoBoe pazMHO)KeHUE
67 Meiios 1 https://resh.edu.ru/subject/lesson/3927/



https://resh.edu.ru/subject/lesson/6769/
https://resh.edu.ru/subject/lesson/6759/
https://resh.edu.ru/subject/lesson/2489/
https://resh.edu.ru/subject/lesson/6760/
https://resh.edu.ru/subject/lesson/6761/
https://resh.edu.ru/subject/lesson/1581/
https://resh.edu.ru/subject/lesson/2217/
https://resh.edu.ru/subject/lesson/1580/
https://resh.edu.ru/subject/lesson/2458/
https://resh.edu.ru/subject/lesson/5359/
https://resh.edu.ru/subject/lesson/3927/

68

["amerorenes. ObpazoBaHue U pa3BUTHUE MOJOBBIX
kierok. JlabopaTopHas pabora «/3yueHue
CTPOCHUS ITOJIOBBIX KJICTOK Ha 'OTOBBIX
MHKpOIIperapaTax»

69

WNHpuBunyansHOE pa3BUTHE OPraHU3MOB —
OHTOI'CHE3

https://resh.edu.ru/subject/lesson/5630/

70

3akiagKka OpraHoB U TKaHEH U3 3apOJbIILIEBBIX
JIMCTKOB

https://resh.edu.ru/subject/lesson/5630/

https://resh.edu.ru/subject/lesson/5385/

71

Pocrt u pa3Butue xxuBoTHbIX. JlabopaTopHas
pabota «BplsiBIIeHHE TPU3HAKOB CXOJICTBA
3ap0IlBIIHeﬁ IIO3BOHOYHBIX ) KUBOTHBIX»

72

Pa3zMHOXeHUE U pa3BUTHE PACTCHUM.
JlaGopatopHas pabota «CTpoeHHEe OpraHOB
Pa3MHOKEHHSI BBICIINX PACTEHUI» JKU3HEHHbIE
uKJIbl pacteHuil. CamocrositenbHas padota Ne
4"Pa3MHOKeHUE U pa3BUTUE OPraHU3MOB"

https://resh.edu.ru/subject/lesson/5359/

73

Hcropust CTAHOBIICHHSI M pa3BUTHUS TEHETUKHU KaK
HayKH

74

OCHOBHBIC TIOHATHS U CUMBOJIBI TCHETHKH.
JlaboparopHas padota «/Ipo3oduna kak 00BEKT
TEHETUUYECKUX UCCIIEeIOBAHUI

75

3aKOHOMEPHOCTH HacleI0BaHUs IPU3HAKOB.
Mounorubpunnoe ckpeuuBanue. [Ipaktnueckas
pabota "M3yueHue pe3ynbTaToB
MOHOTUOPHUAHOTO CKpEIUBaHUs y Ap030(uIbr"

https://resh.edu.ru/subject/lesson/5386/

76

HI/ITOHOFI/I‘-ICCKI/IG OCHOBBI MOHOFI/I6pI/I,Z[HOFO
CKpCIIUBaHUA

https://resh.edu.ru/subject/lesson/5386/



https://resh.edu.ru/subject/lesson/5630/
https://resh.edu.ru/subject/lesson/5630/
https://resh.edu.ru/subject/lesson/5385/
https://resh.edu.ru/subject/lesson/5359/
https://resh.edu.ru/subject/lesson/5386/
https://resh.edu.ru/subject/lesson/5386/

AHanuzupytoliee ckpemuBanue. Hernonnoe

77 1
JOMHHHPOBAHHE
Jurubpunnoe ckpemuBanue. [Ipaktuueckas
78 pabota «/3yueHue pe3ynbTaToB JUrHOPUIHOTO 1 https://resh.edu.ru/subject/lesson/4725/
CKPEIIMBAHUA y APO30(DUITB)
79 Lurozorieciue 0CHOBLL AUIHOpHAHOrO 1 https://resh.edu.ru/subject/lesson/4725/
CKpelBaHus. Pemenne 3a1a4 no reHeTuke
80 ClerieHHOE HacjIeI0BaHue TIPU3HAKOB 1 https://resh.edu.ru/subject/lesson/4755/
81 XpOoMOCOMHasI TEOPHS HACIICICTBEHHOCTH 1
82 ['eneruka moina 1
83 ['eHOTHT KaK LIEIOCTHAS CHCTEMA 1
['eHeTHUYECKUIT KOHTPOJIb PA3BUTHUS PACTCHUH,
84 YKMBOTHBIX U 4eJioBeKa Penienue 3amay mo 1
TeHETHUKE.
85 W3MeHYMBOCTD MPU3HAKOB. BUIbI N3MEHUMBOCTH https://resh.edu.ru/subject/lesson/5387/
86 MoaudukaoHHas N3MEHIYHBOCTb 1 https://resh.edu.ru/subject/lesson/5387/
BapuanvoHHBIH psit M BapyuallMOHHAs KPUBAs.
JlabopaTtopHast pabora «HcciaenoBanue
87 3aKOHOMEPHOCTEH MOTUPUKAIMOHHON 1
n3MeHYnBOCTU. [locTpoeHune BapualmoHHOTO
psila U BapUallMOHHOU KpUBOW»
gg | | CHOTHIMMCCKAT H3MCHUHBOCTS. 1 https://resh.edu.ru/subject/lesson/5387/
KomOuHaTHBHAsS H3MEHUYHUBOCTH
MyTanroHHasi "BMEHYMBOCTD. [IpakTrueckas
89 pabota «MyTaiuu y 1po30¢uibl (Ha TOTOBBIX 1 https://resh.edu.ru/subject/lesson/5387/

MUKpOIpernaparax)»



https://resh.edu.ru/subject/lesson/4725/
https://resh.edu.ru/subject/lesson/4725/
https://resh.edu.ru/subject/lesson/4755/
https://resh.edu.ru/subject/lesson/5387/
https://resh.edu.ru/subject/lesson/5387/
https://resh.edu.ru/subject/lesson/5387/
https://resh.edu.ru/subject/lesson/5387/

3aKOHOMepHOCTI/I MYTallMOHHOI'O IIponecca.

90
DIUreHeTHKA U SIIMTEHOMHKA

91 Petteriika wenosera. lpaiririecias p?60Ta https://resh.edu.ru/subject/lesson/3653/
«CocTaBiieHHE U aHATIH3 POIOCIOBHOM»

92 MeToapl METUITMHCKOU T€HETUKHI https://resh.edu.ru/subject/lesson/3653/
3HadyeHre MEIUIIMHCKON F'eHETUKU B

93 IPEIOTBPALICHUN U JICYEHUH TCHETUIECKUX
3a00JIeBaHMI YEIIOBEKA. CAMOCTOSITEIbHAS paboTa
Neo 5 "T'enernka"
OcHoBHBIE OHATHS ceyteknuu. JlabopaTopHas

94 pabota «/3y4eHre COPTOB KyJIbTYPHBIX https://resh.edu.ru/subject/lesson/3861/
pacTeHHI M TIOPOJT IOMAITHUX KUBOTHBIX)
Mertobl celeKInoHHO# paboThl. JlaboparopHas

95 pabota «/3ydeHre METOI0B CENCKIMH https://resh.edu.ru/subject/lesson/3861/
pacTeHuin»

96 JlocTiieHILs CeneKiiit pacTeHitit i mHBOTHVHX' https://resh.edu.ru/subject/lesson/3861/
[MpakTrueckas padota «[IpuBHUBKa pacTeHUII»

97 CoxpaHeHue, U3yYeHNE U UCTIOIb30BAHUE
TeHETHYECKUX PECYPCOB
BHOTEeXHOIOTHS KaK HayKa ¥ OTPACIb

98 npousBojcTBa. [IpakTuueckas padora «M3yuenne https://resh.edu.ru/subject/lesson/3939/
00BEKTOB OMOTEXHOIOTHIY

99 OCHOBHbIE HaNPaBJICHUS CHHTETHYECKON
OuosIoruu

100 | XpomocomHas U TeHHast MHXEHEPHUs

101 Memununckue 6norexnoaoruu KoHTpospHas

pabota Ne 2 "I'eneTnka u cenexuus"



https://resh.edu.ru/subject/lesson/3653/
https://resh.edu.ru/subject/lesson/3653/
https://resh.edu.ru/subject/lesson/3861/
https://resh.edu.ru/subject/lesson/3861/
https://resh.edu.ru/subject/lesson/3861/
https://resh.edu.ru/subject/lesson/3939/
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Pesepusblit ypok. [loBTopenue, 0600meHue,
cuctemarusanus 3Hanuil Mrorosas pabdora 3a 1 1
kypc 10 emnacca

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 102 3
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OpomtonmonHas teopust Y. lapsuna

JBroKymye cuibl 3BOrOnMH BUI0B 110 Y. JlapBuHy

bopn0a 3a cyiiecTBoBaHME, €CTECTBEHHBIN U HCKYCCTBEHHBIN OTOOD

CDOpMI/IpOBaHI/Ie CHUHTETUYECKON TCOPpHUU 3BOJIFOIUN

OTarsl 9BOJJIIOLMOHHOIO IMponecca: MUKPOIBOJIIONUA 1 MAaKPO3BOJIIOHA

OO~ WIN| -

HOHYJ'I}II_II/ISI — DJICMCHTAapHad €ANHUIA 5BOJIFOITNU
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3akoH reHeruyeckoro pasHoBecus Jx. Xapau, B. BaiinOepra.
JlaGopaTtopHnast paboTta «BrIsiBIeHHE N3MEHYHBOCTH Y 0COOEH OTHOTO
BUJIA»

0.5

OneMeHTapHbIe PaKTOPHI 3BOIIOLNUN

A ekt ocnoparens. IppexT OyTHUIOUHOTO TOPIIBIIIKA

10

Murpauuu. U3omsunu nomynsuuii: reorpagpudeckas, OnoJoruuecKkas




11 EcrecTBeHHBI 0TOOp — HANPaBISIOMUN (PAKTOP IBOIIOLHUA

12 [TomoBoii oTOOp
[Tprcnoco0IeHHOCTh OPraHU3MOB KaK Pe3yJIbTaT MUKPOIBOJIFOIIHH.

13 JlaboparopHas pabota «3yuenue apomopho30B U MO IANITAINH Y 1 0.5
pacTeHH U )KUBOTHBIX)

[TpuMepbl PUCTIOCOOICHHI Y OPraHU3MOB: MOP(OIOTHYECKHE,

14 dusnonoruueckue, OMOXUMUYECKHe, oBeAeHYeckre. JlaboparopHas 1 05
paborta «I[IpucnocobaeHuss OpraHu3MOB U X OTHOCUTEIIbHAS '
1[EJIECO00PA3HOCTHY

15 Bun, ero kpurepuu u crpykrypa. JlJabopatopnas padora «CpaBHeHHE 1 05
BUJIOB 110 MOP(OJIOTUIECKOMY KPUTEPHUIO) '

16 Crpykrypa Buzia 1

17 Bunoo6pa3oBanue kak pe3yabTaT MUKPOIBOIIOLUN 1

18 CBs13b MUKPOIBOJIIOIMH U ATTUIEMHUOJIOTHHI 1

19 Makpossomtonus. [laneoHTonornyeckre MeToabl U3y4eHHs 3BOJIIOLAN 1

20 Bbuoreorpadudeckne MeTOIbI U3yYEHUS SBOJIIOLUT 1

91 OMOPHOIOTMUECKHE U CPABHUTEIBLHO-MOP(OIOrHUECKUE METOIbI 1
U3YYCHHS dBOJTFOIHH

99 MoJtekyIsIpHO-TeHETHIEeCKHE, OMOXMMHYECKHE U MAaTEeMAaTHICCKUE 1
METOJTbI U3YUCHHSI BOJFOIIUU

23 O0111e 3aKOHOMEPHOCTH HBOJIOLMH 1

24 AnanTtuBHas paauanus. HepaBHOMEPHOCTh TEMITOB 3BOJIOIIUU 1

25 HayuHble runoressl MpOUCXOKISHUS KU3HU Ha 3emiie 1

26 JloHay4HbIe MIPeICTAaBICHUS O 3aPOKACHUN KUZHU 1

27 OCHOBHBIE 3Tarnbl HEOPraHUYECKON IBOJIIOIIUN 1

28 ['unote3sl 3apoXKICHUS KU3ZHU 1




Hctopus 3emmu u metoasl e€ u3yuenus. JlabopatopHas padbora

29 «M3y4yeHne u onrcaHue UCKOMIaeMbIX OCTATKOB JPEBHUX OPTaHU3MOBY 1 05

30 HauanbHbIe 3TaIbl OpraHu4YecKOi BOIIOLIUU

31 DBOIIOLIUS 3YKAPUOT
OCHOBHBIE 3TaIlbl 3BOJIIOIMU PACTUTEIBHOTO Mupa. [IpakTrueckas

32 pabora «3ydyeHre 0cOOCHHOCTEH CTPOCHUS PACTEHUI Pa3HbIX 1 0.5
OTJICIIOBY

33 OCHOBHBIE 3Talbl 3BOJIFOIUY )KUBOTHOI'O MUpa 1

34 Oosronus )KuBOTHBIX. [IpakTrueckas padora «3yuenue 1 05
0COOEHHOCTEH CTPOCHHSI TO3BOHOYHBIX KHBOTHBIX) '

35 Pa3Butne xu3HU Ha 3emiie IO 3paM U IIEpHoaM 1

36 MaccoBbie BRIMHPaHHsI — 3KOJIOTHYECKHE KPU3UCHI IPOIILIOTO 1

37 CoBpeMeHHbIH KOJOTHYECKHI KPU3HC, €r0 0COOCHHOCTH 1

38 CoBpeMeHHasI CHCTEMa OPraHUIeCKOT0 MTPOILIOTO 1

39 OCHOBHBIE CHCTEMATUYECKHE TPYIIITBI OPTaHU3MOB 1

40 AHTpOTIOJIOTHS] — HayKa O YEeJIOBEKE 1

41 PazButHe npencraBieHn O MPOUCXOKICHNUN YEJI0OBEKa 1
MecTo yenoBeka B CHCTEME OpraHmdeckoro Mupa. Jlaboparopaas

42 pabora «M3yueHne ocoOeHHOCTEN CTPOSHHS CKelleTa YeIoBeKa, 1 0.5
CBSI3AHHBIX C TIPSIMOXOXKICHHEM)

43 JIBIKyIIIME CUITBI AaHTPOTIOTEHE3a 1

44 CooTHorieHre 6MOJIOTMYEeCKUX U COLUANBHBIX (DAKTOPOB B 1
aHTPOIIOTEHE3e

45 OCHOBHBIE CTa/INM AHTPOIIOT€HE3A

46 [TaneoreHeTrka M MajylcOreHOMHKA

47 DBOJIIOIUS COBPEMEHHOTO YeIIOBEKa




UYenoeueckue pacel. [Ipaktiuueckas padota «M3ydyeHne 3K0IOrn4ecKux

48 . 1 0.5
aJIaTnTalyii YemoBeKa»

49 MexnucuuIuimHapHbIe METOABI aHTPOIIOJIOT U

50 3apox/ieHUe U pa3BUTHE HKOJIOTHH

51 Mertons! sxonorun. Jlaboparopuas padora «/3ydenne meTooB 1 05
9KOJIOTHYECKUX MCCIIETOBAHHI»

52 3HaueHHe SKOJIOTUUECKUX 3HAHHUN IS YeTI0BEeKa

53 Dxkonorudeckue GpakTopsl
Abuotndeckue akTopbl. CBET Kak HKOJIOrHYecKuil pakrop.

54 JlaGopaTopHas paboTta «BbIsiBIIeHHE TPUCTIOCOOICHHI OPraHU3MOB K 1 0.5
BIIMSTHAIO CBETA»
Abuotnyeckue dakropsl. Temneparypa Kak 5KOJIOTHYECKUH GakTop.

55 JlaGopaTopHas pabota «BrIsBiIeHHE MPUCITOCOOIEHNUN OPraHU3MOB K 1 0.5
BIIMSIHUIO TEMIIEPaTyphD»
AbuoTtnueckue Gaxkropsl. BnaxxHocTh Kak 3kojgoruyeckuit pakrop.

56 JlaGopatopHas paboTa «AHaTOMHUYEeCKHE OCOOEHHOCTH pacTeHUH U3 1 0.5
pa3HbIX MECT OOUTAHUS»

57 Cpenbl 00uTaHHSI OPraHU3MOB 1

58 bronoruueckne puTMbI 1

59 Kuznenusie GopMbI OPraHU3MOB 1

60 bruotnyeckue hakTops 1

61 3HavyeHrne OMOTUYECKUX B3aMMOICHCTBHM AJIS CYIIECTBOBAHUS 1
OpPraHU3MOB B Ccpejie OOUTaHUS

62 DKOJIOTHYECKHE XapaKTEPUCTUKU TOITYJISIIUH 1

63 OCHOBHBIE ITOKA3aTeIH MOMYJISIIAN: YACIEHHOCTD, TUIOTHOCTb, 1

BO3pacTHas U MOJIOBAsi CTPYKTypa




OcHoOBHBIE [T0OKa3aTeIU NOMYJIALUN: POXKIAEMOCTb, IPUPOCT, TEMII

o4 pocTa, CMEpTHOCTh, MUTPAIHH 1

65 DKoJjoru4eckasi CTpyKTypa HOIMYJISILIUU

66 JluHaMuKa MONyJIsIUU U €€ perysius

67 KpuBsbie pocrta uncieHHOCTH nonysiuuu. KpuBbie BBKUBaHUS

68 Okonoruveckas Hua Buaa. Jlaboparopuas padora «IIpucnocobnenus 1 05
CEMSTH PaCTEHUH K PACCEICHUIO»

69 Bun xak cuctema nomymnsui 1

70 3aKOHOMEPHOCTH MOBEACHHS U MUTPAIIUH )KUBOTHBIX 1

71 Co00111ecTBO OpraHu3MOB — OHMOIICHO3 1

72 DKOCHCTEMA KaK OTKpbITasi CUCTEMA 1

73 KpyroBoport BeliecTB ¥ OTOK YHEPTHH B SKOCUCTEME 1

74 OCHOBHBIE MTOKa3aTEIN IKOCUCTEMBI 1

75 OKOJIOTUYECKHE MTUPaMHU/IbI 1

76 V3MeHeHust COOOIECTB — CYKIIECCUU 1

77 [TpupoaHbIe 5KOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMBI MOPE 1
U OKCaHOB

78 [TpupoaHBIE YKOCUCTEMBI. DKOCHCTEMBI TYHJIP, JIECOB, CTETICH, ITyCTHIHb

79 AHTpPOIIOT€HHBIE IKOCUCTEMBI

80 Ypboskocuctemsl. [Ipaktudeckas padora «M3yueHue u onucanme 1 05
ypOO3KOCHCTEMBI» '

81 3aKoHOMEPHOCTH (HOPMHUPOBAHUSI OCHOBHBIX B3aMMO,IEHCTBUMA 1
OpPTaHU3MOB B 9KOCHCTEMAX
MexaHu3MBbl BO3JICHCTBUS 3arpsSI3HEHHUN Pa3HBIX TUIIOB Ha

82 cyOOpraHM3MEeHHOM, OPTaHH3MEHHOM, TIOMYJISIITAOHHOM 1 1

SKOCHCTEMHOM YPOBHSIX




83 buocdhepa — obmierutanerapaas 060049Ka 3eMiIu 1
84 Yuenue B. U. BepHajackoro o 6uochepe 1
85 3aKOHOMEPHOCTH CYIIeCTBOBaHUS Ouochepbl 1
86 KpyroBopoTsl BemecTB 1 OMOT€OXUMUYECKHUE IIUKITBI 1
87 3oHanbHOCTH OMochepbl. OCHOBHBIC OMOMBI CYIIIN 1
88 YcroitunBoCcTh OMOChepsI 1
89 DKOJIOTUYEeCKHE KPU3UCHI U UX PUIHHBI 1
90 Bosznetictue denoBeka Ha onochepy 1
91 AHTpPOIIOT€HHOE BO3/ICIICTBUE HA PACTUTENbHBIN U )KUBOTHBI MU 1
92 Oxpana npupoab! 1
03 OCHOBHbBIE PUHIIUATIBI YCTOWYMBOTO Pa3BUTHS YEIOBEUCCTBA U 1
PUPOIBI
94 ParnmonanbsHOE MPUPOIONIONB30BAHUE U COXPAHEHUE OHOIOTUYECKOTO 1
pazHooOpa3us 3eMiun
95 O6061enne o Teme « MUKpPOIBOIONUS U €€ pe3yIbTaThb» 1
96 O6061mieHne o TeMe «MakpoIBOMIOIUS U €€ pe3yIbTaThb) 1
97 O6o061uenne no Teme «IIporcxoxaeHne u pa3BUTHE )KU3HU Ha 3eMiie» 1
98 O6o06menne no Teme «IIporcxoxaeHue yenoBeka — aHTPOIIOTEHE3) 1
99 O0600611eHne o TeMe «IKOJIOTUS — HayKa O B3aUMOOTHOIIICHUSIX 1
OpPraHU3MOBY
100 | O6o6menue mo TeMe «OpraHu3MbI U cpesia OOUTaHUS
101 | OOGoOmieHue Mo TeMe «DKOJIOTHS BUIOB U TIOITYJISIIHIDY 1
102 | O6o6menue o Teme «brnocdepa — rirodanbHAs IKOCUCTEMA
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 7.5




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

* buosnorus. buonoruueckue cucremsl 1 nponecchl, 10 knace/ Tepemos A.B., ITerpocoBa P.A., OG11ecTBO C OrpaHUuYEHHON OTBETCTBEHHOCTHIO
«11OIl MHEMO3UHA»

TepemoB A.B., IlerpocoBa P.A. buosorus. buonorudeckue cuctemsr u mpouecchl. 10 kimacc. M.- Muemosuna 2022

METOANYECKHUE MATEPUAJIBI JISA YYUTEJISA

* MULTIMEDIA — nognepxka kypca «O01mast OnoIorusy»;

» Jlaboparopust KJIETKA; Meroanueckue marepuanbl: COOpHUK HOPMATHBHBIX JOKyMeHTOB. buonorus /Coct. 3./1. Inenpos, A. T,
Apxanwses. — M.: JIpoda, 2010

Cnucok JuTeparypbl Il YYUTeEs:

1 BaryeB A.C., I'ynenxoBa M.A., EneneBckuii A.I'. buonorus. Bonbioit cripaBoYHUK 17151 IIKOJIBHUKOB U MOCTYNAONuX B By3bl. — M.: JIpoda,
2011

2 bonrosa U. B. Coopruk 3a1a4d o O01Iel OMOIOTHH JIIS MOCTYIAIMUX B BY3bl. — M.: «OHuKC 21Bek» «Mup u o6pazoBanue», 20123 Kosznosa
T.A., Kyumenko B.C. Buonorus B Tabnmunax 6-11 kimaccel. CripaBounoe mocobue. — M.: JIpoda, 2010

JlonoJIHUTEe/ILHASA JIUTEPATYPA IJIS YUUTEsI:

1 Anacracosa JI.I1. O6mras 6uosnorus. Jlumakrnaeckue marepuaiel. — M.: Berrana-I'pag, 2010.- 240c.

3 UeanoBa T. B. COopHUK 3a1aHuil 10 001Iel OMOIOTHH: TOCOOHUE [T yJamuxcsi 001meodpa3zoBar.



yupexxaenuit /T.B. BanoBa, I'. C. Kanunosa, A.H.Msrkosa. — M.: [Ipocsemenue, 2012

4 Koznosa T.A. Konocos C.H. Jlugaktuyeckue KapTOUKU-3a1aHUs 10 0011el ouosoruu. — M.:
Nznarensckuii Jlom «'enmxepy», 2012 — 96¢.

+ Jlabopatopuss TEHETUKA; « JTaboparopusst DKOCHUCTEMBI,

* HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETHU

HUHTEPHETMedoauii» http://school-collection.edu.ru Enunas xomiekuust udpoBbIx
00pa3oBaTeIbHBIX

http://www.fipi.ru — ®enepanbHblii HHCTUTYT HEIATOTHYECKHX H3MEPCHHIA


http://school-collection.edu.ru/
http://www.fipi.ru/




