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[Iporpamma o yuebnomy npeamety "buonorus" (nanee - 6uoj0oTHs) HA YPOBHE CPEIHETO
obmiero oOpazoBanus pa3padborana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03
«0O06 oOpazoBannu B Poccuiickoit Depepanum»y, ®I'OC COO, Konmeniuu mnpenogaBaHus
yuebHoro npeamMera «bruonorus» u OCHOBHBIX MOJIOKEHHH (penepanbHoi paboueil mporpaMmbl

BOCIIUTAaHHUA.

VYyeonsiii npeamer  «buosorusy» yriyosnénnoro ypoHs u3zydeHuss (10—11  kmaccern)
SIBIIIETCS OJTHUM M3 KOMIIOHEHTOB IMpeaMeTHOW obnactu «EcTecTBEeHHO-HAYYHBIC MPEIMETHD).
Cormacao monoxenusim OPI'OC COO mnpoduibHbIe y4eOHBIC NPEIMEThI, H3y4aeMble Ha
yrayOiaEHHOM YPOBHE, SBISIOTCS criocoboMm muddepeHnnanud o0ydeHusl Ha YPOBHE CPEIHErO
oOmiero o0pa3oBaHMsl M MPU3BaHbI 00ECHEUYUTh MPEEMCTBEHHOCTh MEX]y OCHOBHBIM OOIIUM,
cpemHUM OOIIMM, CpeIHHM MPOPECCHOHANBHBIM M BBICIIIMM O0pa3oBaHueM. B To ke Bpems
KOKIBIA U3 ATHX YUEOHBIX MIPEIMETOB JOKEH ObITh OPUEHTHUPOBAH HA MPUOPUTETHOE PELICHUE
00pa30oBaTeNbHBIX, BOCIUTATEIBHBIX M PAa3BUBAIOIIMX 3aJa4, CBSA3aHHBIX C MpodopueHTanuen
0o0ydJaromuxcsi U CTUMYJIUPOBAaHHMEM HHTEpeca K KOHKPETHOW OO0JIacTH HAy4YyHOTO 3HaHUS,
CBSI3aHHOTO C OHMOJIOTHEN, MEIUIIMHOW, SKOJOTHUEH, ICHUXOJIOTHEH, CIIOPTOM WM BOEHHBIM
JIEJIOM.

[Iporpamma o yue6HOMy npeamety "buonoruss" na€t mpencraBiieHHe O LEIU U 3aa4ax
u3y4eHus yueOHoro npeamera «buonorus» Ha yriiyonéHHOM ypOBHE, ONpeesseT 00s3aTenbHoe
(MHBapHaHTHOE) TPEIMETHOE COJAEp)KaHUe, ero CTPYKTYPHpPOBAaHUE MO pasfeliaM U TeMaw,
pacnpeziefieHue 1o KiiaccaM, peKOMEHAYeT MOCe10BaTeIbHOCTh U3YUEHUs yueOHOro MaTepuana
C yd4€TOM MEXKIIPEIMETHBIX W BHYTPHIIPEAMETHBIX CBS3€H, JIOTHMKH Yy4eOHOIro Mporiecca,
BO3PACTHBIX OCOOCHHOCTEH oOydaromuxcs. B mporpamMMe mo OMONOTHH pealn30BaH MPUHIIUI
IPEEMCTBEHHOCTH C H3Yy4YE€HHEM OHOJIOTHMM Ha YpPOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHMS,
Omaromaps 4yeMy [pPOCMaTpHBAeTCs  HAMPaBICHHOCTh Ha  MOCIEAYIOIlee  pPa3BUTHE
OMOJIOTUYECKNX 3HAHWHA, OPHUCHTHPOBAHHBIX Ha (OPMHUPOBAHHE €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IKOJOTUYECKOTO MBIIUICHUS, TIPEICTABICHUNA O 3I0pOBOM 00Opase >KM3HH, Ha
BOCITUTAHUE OEPEKHOTO OTHOIICHHUS K OKpYyXaloled NpupoaHOW cperne. B mporpamme 1o
OMOJIOTUHM Tak)Ke IMOKa3aHbl BO3MOXHOCTH ydeOHOro mpenmera «buonorus» B peanuzanuu
tpeboBanuii ®I'OC COO Kk mIaHUPYEeMBIM JHUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM
pe3dynbrataM oOydeHus U B (OPMHUPOBAHUM OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIHHOM
JEATETLHOCTH OO0YYaloIUXCs MO0 OCBOCHHUIO COJIEpKaHUsI OMOJOTHYECKOro 0Opa3oBaHHsS Ha
YPOBHE CpeHEro o0I1ero o0pa3oBaHusl.

VYuebHblit npeamer «buonorus» Ha ypoBHE cpeiHero oOmero oOpa3oBaHHUs 3aBepIIaeT
Ouosornyeckoe 0Opa3oBaHUE B IIKOJIE U OPUEHTHPOBAH HA PACIIUPEHUE U YriryOleHue 3HaHuN
oOyyaromuxcss O JKMBOM TNpUpPO/IE, OCHOBAX MOJEKYISIPHOW W KJIETOYHOM Ouojoruu,
AMOpHUOJIOTUN U OMOJOTUHU Pa3BUTHS, T€HETHKH, CENEKIUH, OMOTEXHOJIOTHH, SBOIIOIMOHHOTO
YUEHHUS U DKOJIOTHH.

Nzydenne yuebHOro npeamera «buonorus» Ha yriyOJIeHHOM ypOBHE OPHEHTHPOBAHO Ha
MOJArOTOBKY OOyYaromuxcs K IMOCIEAYIOUIEMY MOJIYYeHUI0 OHOJIOrMYecKoro oOpa3oBaHUS B
By3ax M OpraHM3alMsaX CPeAHEro mpodeccHoHaIbHOro oopazoBanus. OCHOBY €ro COJEpKaHUs
COCTaBJIIET CHUCTEMa OHMOJOTMYECKMX 3HAHMHM, MOJYYEHHBIX MPU HM3YYEHHUU OOYYaIOIIMMUCS
COOTBETCTBYIOIIUX CHCTEMaTHYECKHX pa3/ieJoB OHOJIOTHHM Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanus, B 10—11 knaccax 3TH 3HaHUS MOTY4arOT pa3BuTHe. Tak, pacIIMPEeHbl U yTayOJIeHbI
OWoyornYecKne 3HaHWSA O PACTEHUSX, JKUBOTHBIX, TpUOax, OaKkTepHsx, OpraHU3Me YeloBeKa,
OOIIMX 3aKOHOMEPHOCTSX KHM3HH, JOMOJHHUTEIbHO BKIIOUEHBI OMOJIOTMYECKHE CBEIEHUS
NPUKIIAJHOTO W TTOMCKOBOTO XapakTepa, KOTOPhIE MOXKHO HCIIOIB30BATh KaK OPUEHTHUPHI IS



nocJenyronero Beioopa npodeccun. Bo3mMokHa Takyke MHTETpanys OMOJIOTMUECKUX 3HAHHWH C
COOTBCTCTBYIOIIMMU 3HAHUAMMU, TTOJTYUCHHBIMU 06y‘-IaIOIJ_II/IMI/IC$I IIpU U3y4YCHHUU (bI/ISI/IKI/I, XHUMHU,
reorpauu 1 MaTeMaTHKH.

CtpykTypa mporpamMmbel 1o ydeOHOMY mpenmery "buosjorusa" oTpakaer CHCTEMHO-
YPOBHEBBIM M 3BOJIIOIMOHHBIA MOAXOAbl K M3ydeHHIO Ouosiornu. CorjacHO MM, H3y4arOTCs
CBOICTBa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJIS )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3alluy,
ABOJIOIMM OPraHMYECKOro MHpa Ha 3emile, COXpaHEHHs OWOJOTHYECKOro pazHooOpasus
miaHeTel. Tak, B 10 Kiacce HM3ydarOTCS OCHOBBI MOJICKYJISIPHOW M KJIETOYHOW OHOJIOTHH,
AMOPHUOJIOTUN U OWOJIOTUU PA3BUTHS, TCHETHKU U CEICKIIUN, OMOTEXHOJIOTHU M CHUHTETHYCCKON
OMOJIOTUM, aKTyaJIM3UPYIOTCS 3HaHUS oOOydarolmuxcs Mo OOTaHHMKE, 300JI0TMH, aHATOMUH,
¢usnonorun venoseka. B 11 kiacce M3ydaroTcsi SBOMIOLMOHHOE YUYEHHE, OCHOBBI SKOJIOTUU U
y4eHue o ouocdepe.

YueOuplii mnpeamer «buonorus» mnpuzBaH O00ECHEUUTh OCBOCHHE OOYYAOIIMMHUCS
OMOJIOTMYECKUX TEOpUM W 3aKOHOB, HJEH, NPUHIMIOB M TMpaBWJ, JEXKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4YHON KapTHHBI MHUpaA, 3HaHUH O CTPOEHHUHU, MHOrooOpazuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJSlUU, OWUOIEH03a, SKOCHCTEMBI, O BBIJAIOIIUXCS
HAYYHBIX JOCTHKCHHSIX, COBPEMEHHBIX HCCIEJOBAHMSIX B OHOJIOTHH, TPUKIATHBIX acleKTax
OMOJIOTUYECKUX 3HAHWH. J[Is pa3BUTHS W TOJCPKAHKS WHTEpeca OO0YyJaroIIMXCcsi K OMOJIOTHU
HapsIIy CO 3HAYUTENIBHBIM 00bEMOM TEOPETUUECKOT0 MaTepuaia B COACPKaHUHU MPOTrPAMMBI I10
OMOJIOTHH TIPEYCMOTPEHO 3HAKOMCTBO C HMCTOPHEH CTAaHOBJICHHMS W Pa3BUTHS TOW WM MHOU
o0nacTu OMONOTHH, BKJIAIOM OTEUECTBEHHBIX U 3apyOEKHBIX YUEHBIX B PEIICHHE Ba)KHEHIIMX
OHMOJIOTUYECKHUX M HKOJIOTHYECKUX MTPOOIIEM.

Lenb u3ydenus yueOHoro npeamera «buosnorus» Ha yriyOnéHHOM ypoBHE — OBJaJieHUE
00yJaromuMHUCs 3HAHUSAMH O CTPYKTYpHO-(DYHKIIMOHAJIBHOW OpraHU3allMi IKUBBIX CHUCTEM
pa3HOro paHra v NpHOOpeTeHNuEe YMEHHUI MCIOB30BaTh 3TU 3HAHUS B (DOPMUPOBAHHH MHTEpeca
K omnpeaen€éHHol 001acTi MpoPeCCHOHATBHON NEATEIIPHOCTH, CBSI3aHHONW ¢ OMOJIOTHEH, WM K
BBIOOPY YueOHOr0 3aBeIeHuUs ISl MPOJOHKEHUS OMOJIOTHYECKOT0 00pa3oBaHUsl.

JlocTikeHue 1enu u3yyeHus ydeOHoro npenmera «buonorus» Ha yriayOn€HHOM ypoBHE
o0ecreunBaeTcs pelIeHueM CIeIyoIuX 3a1au:

OCBOCHHE  OOYYaIOIUMHCS CHCTEMbl OHOJOTHUYECKMX 3HAHMM: 00  OCHOBHBIX
OMOJIOTUYECKUX TEOPHIX, KOHIIEMIMSIX, TUIOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTAX M MpaBUIIaXx,
COCTaBJISIONIUX COBPEMEHHYI) ©CTECTBEHHO-HAyYHYI0 KapTUHY MHpa; O CTPOCHHH,
MHOT000pPa3uu U OCOOEHHOCTAX OMOJNOTUYECKHX CHCTEeM (KIIeTKa, OpraHu3M, MOMYJALHUs, BHI,
ouoreorieHo3, Ouocdepa); O BBIJAIOIMIUXCS OTKPBITHUSX W COBPEMEHHBIX HCCJICJIOBAHHSIX B
OHOJIOrHH;

O3HaKOMJICHHE  OOydalommxcsi C  METOJaMd  TO3HAHWS  JKUBOW  TNPHPOJIBIL:
UCCIIEI0BATEICKUMH METO/IaMU OMOJIOTHYECKUX HayK (MOJIEKYJISIPHOM M KI€TOUYHOW OMOJIOTHH,
3M6pI/IOJ'IOFI/II/I 1 OMOJIOTUH pa3BuUTHUA, TCHETUKW U CCIICKIIUU, OMOTEXHOJIOTHU U CUHTETHYECKOMN
OuoNornu, MaJeoOHTOJOTMH, OKOJOTMM); METOJaMH  CaMOCTOSITENIbHOTO  MPOBEICHUS
OMOJIOTHYECKUX HCCIIEeOBaHU B JabopaTopuu U B mpupojae (HaOmoaeHue, H3MEpEHUE,
HKCIIEPUMEHT, MOJICTHPOBAHNE);

OBJIaJiIcHUE OOYYAIOIIMMHUCA YMEHHUSMHU: CAaMOCTOSATEIHHO HAaXOAWUTh, AHAIH3UPOBATH H
HCITOJIH30BaTh OMOJIOTHYECKYIO0 HH(OPMAITHIO; TIOIB30BATHCSI OMOJIOTHIECKON TEPMUHOJIOTHEN 1
CUMBOJIUKOW; yCTaHABIUBAaTh CBSI3b MEXAY pPa3BUTHEM OWOJOTMM W  COLMAIBHO-
SKOHOMUYECKUMH U HKOJOTHYSCKUMH TMpoOjeMaMy YelI0BEUeCTBA; OIEHWBATH ITOCIEACTBUS



CBOEH JCATEIHPHOCTH 110 OTHOUIEHHWIO K OKpPYXalomeld MPUPOTHON cpene, COOCTBEHHOMY
3I0POBBI0 U 370POBBIO  OKPYKAIOWIUX JFOACH; OOOCHOBBIBATH M  COOMIOIATH MEpPHI
npouIakTUKU UH(MEKIMOHHBIX 3a00JIeBaHMi, MpaBuiIa MOBEICHUS B MPUPOJIE U 0OecTeUeHUs
0€30MaCHOCTH COOCTBEHHOM KXH3HENEATEIPHOCTH B YPE3BBIUANHBIX CUTYAIHSIX MPUPOJHOTO U
TEXHOTCHHOT'O XapakTepa; XapaKTepu30BaTh COBPEMEHHbIC HAy4dHble OTKPBITHUS B 001acTu
OuoJioruu;

pa3BUTHE y 00yYarOMIMUXCS MHTEIUICKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B Mpolecce
3HAKOMCTBA C BBIJAIOLIMMHUCSA OTKPBITUSMU M COBPEMEHHBIMHU HCCIEIOBaHUSIMU B OHOJIOIMH,
pelIaeMbIMH €10 NPOOJIeMaMH, METOJO0JIOTHEH OMOJIOrMYecKOro MCCIEIO0BAHUS, MPOBEACHUS
9KCHEPUMEHTAJIbHBIX MCCIECAOBAHUM, pelleHUus] OMOJIOTMYECKUX 33Jad, MOJAEIMPOBAHUS
OMOIOrMUECKUX 00BEKTOB U MPOLIECCOB;

BOCIIMUTAHHUE Y OOYYaIOUINXCsl [ICHHOCTHOTO OTHOIIEHHUS K JKUBOH IMPHPOJE B LEIOM M K
OTHENbHBIM €€ OoO0BeKTaM | SBJICHHUSAM; (OpMUpPOBAHUE IKOJOTHYECKOH, TEHETUYECKOU
IPaMOTHOCTH, OOMICH KYyJIbTYphI MOBEACHHS B TPUPOJIC; WHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHUU;

pHOOpEeTEHNE 00YJAIOIIMMHCS KOMIIETEHTHOCTH B PAIllHOHATIBHOM TPHUPOIOTIOTH30BAHUH
(cobmroieHue TpaBUJ TOBEJACHUS B TMPUPOJIE, OXpaHbl BHUIOB, IKOCHUCTEM, OHOCHEpHI),
COXpaHEHHUU COOCTBEHHOTO 3J0POBbA U 3J0POBbS OKPYKAIOIMIMX JIOACH (COOMIONCHHUS Mep
npopwiakTuku  3a0ojeBaHuMd,  oOecrieueHHe  OE30MACHOCTH  KHU3HEICATCIBHOCTH B
Ype3BBIYANHBIX CUTYAIUSAX MIPUPOJTHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE UCIOJIb30BaHUS
OHMOJIOTMYECKUX 3HAHUW ¥ YMEHUHN B TIOBCEIHEBHOW YKHU3HH;

CO3JJaHME YCJIOBUHM JUIsI OCO3HAHHOTO BBIOOpa OOYYarOIMMHUCS WHAWBUIYaJIbHOU
00pa30BaTeNbHON TPAeKTOPUH, CHOCOOCTBYIOUIEH MOCienyromeMy IpodecCHOHATbHOMY
CaMOOTIPE/ICIICHUIO, B COOTBETCTBHU C HHIMBHIYAJIBHBIMH HMHTEpECaMH M MOTPEOHOCTAMU
peruoHa.

OO01iee yuciIO 4YacoB, OTBEJIEHHBIX HAa M3yuyeHUE OMOJOTMM HA YIIIyOJIEHHOM YpPOBHE
cpenHero obmiero obpaszoBanusi, coctaBiser 204 yaca: B 10 kmacce — 102 gaca (3 waca B
Henenmo), B 11 kmacce — 102 gaca (3 yaca B HeJIeno).

Ot6op opraHu3anmuoOHHBIX (OPM, METOAOB U CPEACTB OOydeHHs OHOJIOTHUH
OCYIICCTBIISIETCS ¢ YUETOM CHCHH(PUKN €ro COJIEp)KaHUs M HANpPaBICHHOCTH HA TPOOKCHUE
Ounonorudyeckoro oOpa3oBaHMs B OpraHU3aAIUAX CPEeIHEro Mpo(hecCHOHATBLHOTO U BBICIIETO
o0pa3oBaHwUs.

O0s13aTeNbHBIM YCIOBHEM MTPU 00YUYEHUH OMOJIOTHUH Ha YIriTyOJEHHOM ypOBHE SIBJISETCS
npoBesieHue Ja00paTOPHBIX U MpaKTHUeCKuX padot. Takxke ydyacTre o0yyarommxcs B
BBIMIOJTHEHUH MTPOEKTHBIX U yU4E€OHO-UCCIIE0BATEIbCKUX paboT, TEMATHKA KOTOPBIX
OIIPENENACTCS YUUTEIIEM Ha OCHOBE UMEIOIIUXCS MAaTEPUAIBHO-TEXHUYECKUX PECYPCOB U
MECTHBIX ITPUPOJIHBIX YCIOBHIA.

COJEPKAHUE OBYYEHUA



10 KUIACC

Copepxanvie  IPOrpaMMbl,  BBIIEICHHOE KYPCUBOM, HE BXOAUT B  IMPOBEPKY
rocyaapcTBeHHOM utoroBoi arrecrauuu (I'MA).

Tema 1. buojsiorusi Kak HayKa

COBpeMCHHaH OHoJIorus — KOMIUIEKCHAs HayKa. KpaTKaH HUCTOpUsL pa3BUTHA 0100 M.
buonorunueckue HAyKHM U H3Yy4aCMbIC HMU Hp06HeMBI. CDYHI[aMeHTa.HBHHG, IMPUKJIAAHBIC H
IMOMCKOBBIC HAYUHBIC UCCIICAOBaHNs B OHOJI0T M.

3HayeHue OHOJOrMM B (OPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYyYHON KapTUHbI
mupa. [Ipodeccun, cBs3anHble ¢ Ouonormeil. 3HaueHHWe OHONIOTMHM B IMPAKTHYECKON
NeSITEIbHOCTH 4YEJOBEKa: MEIUIIMHE, CeJIbCKOM XO3sIMCTBE, MPOMBIIUICHHOCTH, OXpaHe
HPUPOIBL.

JdeMoHcTpanun
Ioptpetsl: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, Y. ['apseii,
I'. Menpens, B. W. Bepuanckuii, M. II. IlaBnos, M. M. MeunukoB, H. W. BaBumios, H.

B. Tumodeer-Pecorckuii, k. Yorcon, ®@. Kpuk, /. K. benses.

Tabnuue! u cxembl: «CBA3b OMONOTUU C APYTUMH HayKaMu», «CuctemMa OMOJIIOTHYECKUX
HayK».

Tema 2. ’KuBble cucTeMbI U UX U3YYEeHUE

JKuBble cucteMbl Kak mpeaMeT u3ydeHus ouonoruu. CBONCTBA JKUBBIX CUCTEM: €IMHCTBO
XUMHYECKOTO COCTaBa, IUCKPETHOCTb WU LEJIOCTHOCTb, CIIOXKHOCTh W  YHOPSJOYEHHOCTH
CTPYKTYpbI,  OTKPBITOCTb, = CaMOOpPraHHW3alus, CaMOBOCIIPOM3BEICHHE, Pa3APaXKHUMOCTh,
WU3MEHUYUBOCTb, POCT U Pa3BUTHE.

YPOBHM OpraHuM3allMd >KMBBIX CHUCTEM: MOJIEKYJISIDHBIN, KIIETOUHBIM, TKAHEBBIM,
OpraHU3MEHHBIM, MONYJIALIMOHHO-BHIOBOM, 9KOCHUCTEMHBIN (OMOreoneHOTUYECKHIA ),
6uocdepusbiil. IIporeccsl, NpoUcXoAsIe B KHUBBIX cucTeMax. OCHOBHbIE MPU3HAKH YKUBOTO.
Kuzsp kak popma cymectBoBaHus Matepuu. Hayku, n3ydaromiye »KUBble CUCTEMBl Ha pa3HBIX
YPOBHSIX OpraHU3aLNH.

Nzyuenue xuBbIX cucteM. MeTtonpl Ononmornyeckord Hayku. HaOmroneHue, nusmepeHue,
DKCIEPUMEHT, CHCTEMaTu3auus, MeTaaHanus3. [loHsaTHE O 3aBUCUMOH M HE3aBHCHUMOM
nepemenHoil. [lmanmpoBanme »skcnepumenrta. [loctaHoBka M mpoBepka rumote3. Hynesas
runote3a. [loHsTHE BEIOOPKH U €€ J0CTOBepHOCTh. Pa3dpoc B Omonornueckux aaHHbIX. OneHka
JIOCTOBEPHOCTH MOJYYEHHBIX Pe3yibTaTOB. [IpUUMHBI MCKAKEHUS PE3yIbTATOB JKCIEPUMEHTA.
IloHsiTHE CTATUCTUYECKOTO TECTA.



JdemoHcTpauuu

Tabmuubl 1 cxembl: «OCHOBHBIE MPU3HAKM JKU3HU», «bHOJOrHYecKHe CUCTEMBIY,
«CBoiiCcTBa KUBOW MaTepun», « Y pOBHU OpraHu3alluy KUBOM npupoab», «CTpoeHue KUBOTHON
KIeTKn», «TkaHm  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIIOBEYECKOIO  OpPraHHU3May,
«buoreonenosy, «buocdepar, «MeToabl H3yUeHHUS KUBOH IPUPOJIBD».

O6opynoBanue: 1abopaTtopHoe  00OpyIOBaHWE Ui  MPOBEICHUS  HAOJIOJCHUU,
U3MEPCHUH, SKCIIEPUMEHTOB.

IIpakTunyeckas padora «lcnonp30BaHuE PA3IMYHBIX METOJOB NPU HU3YYEHHUM >KUBBIX
CHCTEM.

Tema 3. BuoJiorus KiIeTKu

Knerka — cTpyKTypHO-(QYHKIMOHATIbHAS €AMHULA KUBOTO. VICTOPHS OTKPBITUS KIETKH.
Paboter P.T'yka, A.JleBenryka. Knerounas teopus (T.IlBann, M. llneiinen, P. Bupxos).
OcHOBHBIE TIOJIO’KEHUSI COBPEMEHHON KJIETOYHOU TEOpHUHU.

MeTtoabl MOJEKYJISPHOM M KJIETOYHOW OMOJOTHH: MHKPOCKOINHUsS, Xpomartorpadus,
anekTpodopes, METOJ] MEUYeHbIX AaTOMOB, Ju(QepeHIHaIbHoe LEeHTpU(yrupoBaHue,
KYJIbTUBHPOBAHUE KIIETOK. M3yuenue QurcuposanHuix K1emoK. DneKTpoHHas
MUKpockonus. Kougokanvnas mukpockonus. Bumanvnoe (npusicusnennoe) usyyeHue Kiemox.

JdemMoHcTpanuu

Hoptpertsr: P. I'yk, A. JleBenryk, T. llIBanu, M. Ilneitnen, P. Bupxos, K. M. bap.

Tabnuiel u cxembl: «CBETOBOM MHUKPOCKOI», «DJIEKTPOHHBIM MHUKpockony, «Mctopus
pa3BUTHS METOJIOB MUKPOCKOIIUI.

O6opy10BaHKE: CBETOBOM MHUKPOCKOII, MUKpPOIIpENapaThl pacTUTENbHbIX, KUBOTHBIX U
OaKTepHaTIbHBIX KIETOK.

IpakTnuyeckas padora «/3ydeHne MeTOJOB KIETOYHOH Ouosnorun (xpomarorpadus,
anekTpodopes, muddepennranbaoe nenTpudyruporanue, [ILP)».

Tema 4. XuMuueckas opranusanus KJICTKHA

XHUMHYECKUH COCTAB KIETKU. MaKkpo-, MUKpPO- U YIbTPAMUKPODJIEMEHTHI. Bona u e€ poib
KAK pacTBOPUTENS, pPEareHTa, ydacTue B CTPYKTYPHUPOBAHMM KIIETKH, TEIIOPETrYJISALNH.
MuHepalibHbI€ BEIIECTBA KJIETKH, UX OHoJornyeckas pojib. Pojib KaTHOHOB U aHHOHOB B KJIETKE.

Oprannyeckue BeriecTBa KieTku. buonornueckue noaumepsl. benku. AMHHOKHCIOTHBIH
coctaB 0enkoB. CTpykTypbl OenkoBoi Mojekyisbl. [lepBuuHas cTpykTypa Oenka, menTuaHas
CBsi3b. BTopuuHas, TpeTnyHas, 4yeTBEpTUYHAs CTPYKTYyphl. JleHaryparus. CBolicTBa O€NKOB.
Knaccudukanus 6enxoB. bruonornueckue GpyHkimum 6enKkoB. [Ipuonui.



VYrineBonbl. MoHOCaxapu/ibl, JUCAaXapyibl, OJUTOCaXxapubl W TMonucaxapuisl. OOmmi
IUIaH CTPOEHUS U (U3MKO-XUMHUECKHE CBOICTBa yrieBoaoB. buonornyeckue ¢GyHKIMN
YTJIEBOJIOB.

Jlumuger.  [mapodunbpHO-ruapodoOHBIE  cBolicTBa.  Kitaccudukammss — JTUNAIOB.
Tpurnunepuasl, GochoaunuIbl, BOCKU, cTepousl. buonornyeckue Gpynkunu aunuaos. O0mue
CBOWCTBAa OHMOJIOTMYECKMX MEMOpaH — TEKy4ecTh, CIHOCOOHOCTh K CaMO3aMBIKaHUIO,
HOJTYTTPOHHUIIAEMOCTb.

Hyxneunossie kucnotsl. JJHK n PHK. Crpoenne HykiienHOBBIX KHCIOT. HykieoTuasl.
[Tpuntun xomrementapHoctu. IlpaBuno Yapradda. Crpykrypa JIHK — nBoitnas cnmpaiib.
Mecronaxoxaenue u 6nonornyeckne ¢pynkmu JHK. Buast PHK. @ynkuun PHK B kietke.

Crpoenne Mosekyibl AT®. Makposprudeckue cBsizu B MoJiekysie AT®. buonoruueckue
¢yakiun  AT®. BoccTaHOBICHHBIE TMEPEHOCYMKH, UX (YHKIMU B KIETKe. /[pyeue
HYyK1eo3uompughocgamol (HT®). CexBeHUpOBaHHUE JIHK. Memoowi 2EHOMUKU,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykTypHast Ouosiorus: OMoXxuMuyeckue M OMOPU3NYECKUE UCCIIEOBAHMS COCTaBa U
MPOCTPAHCTBEHHON CTPYKTYphl —Ouomonekyn. Mooderuposanue cmpykmypvl U (QYHKyull
ouomonexyn u ux komniexkcos. Komnvromepnoiii ouzaiin u opeanudeckuii cunmes OUOMONEKYI U
UX HenpupoOOHBIX AHALO208.

JdeMoHcTpanun

Hoptpertsr: JI. [Tonunr, Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankiun, ®. Caurep,
C. llpy3unep.

ZII/IaF[ZaMMHI «Pacnpez[eJIeHHe XMMHUYECKUX DJJEMEHTOB B  HEXKHBOM IpUupoac»,
((PaCHpeIleJ'IeHI/Ie XUMHYSCKHUX 3JIEMEHTOB B JKHBOM IIpUPOaACH.

Tabauiel u cxemsl: «Ilepuonnyeckass Tabaua XUMUYECKUX B3JEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOAB), «BemectBa B cocTaBe oOpraHu3zMoB», «CTpoeHHE MOJEKYJIbl OeKay,
«CTpyKTYypbl O€JIKOBOM MOJNEKyIb», «CTpoeHHe MOJIEKYd yriaeBoAoB», «CTpOEHHE MOJIEKYII
mununoBy», «HykienHoBble KUCIOTE, «CTpoeHre MosIeKybl ATO».

O6opyoBaHKEe: XUMUYECKasl IOCYJ1a M 000pyI0BaHHE.

JlabopaTopnasi paboTa «O0HapyXxeHHE OEJIKOB C TIOMOIIIbIO KAYECTBEHHBIX PEAKIIHII.

JlabopaTopHas padora «/ccnenoBanue HyKJIEMHOBBIX KUCIIOT, BBIJICJIEHHBIX U3 KIETOK
Pa3IMYHBIX OPTaHU3MOB.

Tema S. CTpoeHue n pyHKIUM KJIETKHU

Tumbl KIETOK: dyKapHOTHUECKass W mpokapuoTnyeckas. CTpyKTypHO-()yHKIIMOHAIBHBIE
00pa3oBaHUS KIETKH.



CtpoeHue mnpokapuoTHYECKOW KieTku. KierouHnas cTeHka OakTepuid W apxei.
OcobeHHOCTH CTPOEHUs TeTepoTpodHOI U aBTOTPODHON MPOKAPUOTHUYECKUX KIETOK. MecTo u
POJIb IPOKAPHOT B OMOLIEHO3aX.

CrtpoeHure U pyHKIIMOHUPOBAHUE dyKapuOTHUecKol kieTku. [1nazmaTuueckas memOpana
(mna3manemma). CTpykTypa Iula3MaTHuecKoil MeMOpaHbl. TpaHCIIOPT BELIECTB 4epes
MJIa3MaTHYeCKyl0 MeMOpaHy: mnaccuBHbIA (muddysus, obneryéHnas auddysus), aKTHBHBINA
(mepBUYHBIA U BTOPUYHBIN aKkTHUBHBIA TpaHcnopt). [lomymponumaemocts memOpansl. Pabota
HATPUN-KaJTMEBOro Hacoca. DHIOIMUTO3: MUHOIMUTO3, (harounTo3. Jk3ounTo3. Kierounas crenka.
CrpykTypa v QyHKIIUN KIETOYHOW CTCHKH pacTEHUH, rprOOB.

Huronnaszma. Llutozonb. llutockener. JlBumxenue uuroriazmbl. OpraHOMUJIbI KIIETKH.
OpHoMeMOpaHHbIe OpraHOUIbI KIETKHU: sHAoIazmaTuueckas cetb (JI1C), anmapar [Nonbmxwy,
JU30COMBI, UX CTpOCHHE W (YHKIUU. B3auMOCBS3b OJHOMEMOpPAHHBIX OPTaHOUIOB KIICTKH.
CtpoeHue TpaHYJSIPHOTO peTUKyiyma. Mexanusm Hanpasienus oeaxos 6 JOIIC. Cuntes
pactBopuMbIX  OenkoB. CHHTE3  KJIETOYHBIX  MeMOpaH. Imankuii — (arpanHyJisipHBI)
SHJOIIa3MaTHUeckuii peTukyinym. CekperopHas (Qynkuus ammapara ['onbmxu. Moouguxayus
benxos 6 annapame I'onvoacu. Copmuposka benxos 6 annapame I 01v0xcu. TpaHCTIOPT BEIIECTB
B KJieTKe. Bakyonu pactutenbHbix kieTok. Kiierounsrii cok. Typrop.

[TosryaBTOHOMHBIC OPTaHOWIBI KIIETKH: MUTOXOHIPHH, TUIACTHIBL. [Ipoucxodicoenue
mumoxonopuui u naacmuod. Cumbdbuocenez (K.C. Mepesckosckuu, JI. Mapaynuc). Ctpoenue u
GYHKIIUM  MUTOXOHIpUA W IUIacTul. llepBHYHBIC, BTOPUYHBIC W CIOXHBIC IUIACTHIBI
(OTOCHHTE3UPYIOMIUX  3YKApHUOT. XJIOPOIUIACTBI, XPOMOIUIACTBI, JICHKOIUIACTBI  BBICIIMX
pacTeHuM.

HememOpanusie opranousl kietku Ctpoerne M QyHKIMH HEMEMOpPaHHBIX OPTaHOMIOB
KIeTkd.  Pubocowmsl. Ilpomesicymounvie  gpunamenmol.  MuxpodunaMeHTsl. AKmuHosvie
Mukpogunamenmsi.  MPpIIEUHbIE  KICTKH. AKMUHOBbIE ~ KOMNOHEHMbl — HeMbIULEUHbIX
knemok. Mukpotpy6ouku. Knerounslii nentp. CTpoeHrne U ABH)KEHHE KTYTUKOB U PECHHYEK.
MuxkpoTtpy06ouku nutorasmel. LieHTprons. berku, accoyuuposannvle ¢ MUKpoguiameHmamu u
muxpompyboukamu. Momopuvie 6enxu.

Snpo. O6o04ka siapa, XpOMaTHH, KapuorjiazMma, SAPBIIIKH, UX CTPOEHHE U (DYHKIHMH.
SAnepHslii 6enkoBbI MaTpukc. IIpocTpaHCTBEHHOE pacloNokKeHHE XPOMOCOM B HMHTEp(ha3HOM
anape. Dyxpomamun u 2cemepoxpomamut. benKkn XpoMmaTHHa — TUCTOHBL. Junamuxa s0epHol
0bon0uKku 6 Mumo3se. Hoepuulii mpancnopm.

Knerounsle  BritoueHus. CpaBHUTENbHAs  XapaKTEPUCTHKA  KIETOK  JYKAapUOT
(pacTUTENBHOM, KUBOTHOM, FPUOHOI).

JdemMoHcTpauuu
Hoptpertsr: K.C. MepexkoBckuid, JI. Maprymnuc.
Tabmuuel u cxembl: «CTpoeHHE SYKAPHUOTHUECKON KieTkn», «CTpoeHHue >KUBOTHOM

KIIeTKn», «CTpOoCHHE paCTUTEIBLHON KIETKN», «CTpoeHue MUTOXOHIApUM», «Sapoy», «CtpoeHue
MPOKAPUOTUYECKON KIIETKI.

OO6opyioBaHMe: CBETOBOM MMKPOCKOI, MHUKpOIpenapaThl pPacTUTENbHBIX, >KUBOTHBIX
KJIETOK, MUKpOIMpenaparbl 0aKTepuaibHbIX KJIETOK.



JlaGopaTopHas padora «/3ydyeHre cTpOeHUs KJIETOK Pa3IuYHbIX OPraHU3MOB).
IMpakTnyeckas padora «l3yueHue cBOMCTB KJIETOUHON MEeMOpaHbD.

JlabopaTopHas pa6ora «VccienoBanue miasmoinnsa U JEIIa3MOoNIN3a B PaCTUTEIbHBIX
KJIETKAX).

HpaKTI/I‘IeCKaH paﬁoTa «HBy‘IeHI/IC ABMXKCHUS HUTOINIA3MBbI B PACTUTCIIBHBIX KIICTKAX).

Tema 6. O0MeH BenlecTB U NMpeBpalleHUe JHEPrUuM B KJIeTKe

AccuMuIISIIMS U AUCCUMMIIALMS — JIBE CTOPOHBI MeTaboau3Ma. Tumnsl oOMeHa BEIecTB:
aBTOTpOGHBIH M TeTepoTpodHBIA. YyacTue Kuciopoga B  OOMEHHBIX — Ipoleccax.
OHepreruyeckoe oOecrieueHue kieTku: mpespameHue AT® B oOMeHHBIX MHpoleccax.
DepMeHTATUBHBIN XapakTep peakmuid KIETOYHOTO Merabonm3ma. DepMeHTH, UX CTPOCHHE,
cBoiicTBa W MexaHu3M aedctBus. Kodepmentsl. Otianuus (GepMEHTOB OT HEOPraHMYECKHX
KaTajau3aTopoB.  benku-akTUBaTOppl UM OEIKU-UHTMOUTOpBL.  3aBUCUMOCTb  CKOpPOCTHU
(epMEHTATUBHBIX PEaKLHi OT Pa3IMYHbIX (HaKTOPOB.

[lepBUYHBIN CHUHTE3 OpPraHUYECKUX BEIIECTB B KieTke. DOTOCHHTE3. AHOKCUCEeHHbIU U
oKcuceHuvllti  pomocunmes y  6axkmepuil. Ceemocobupaowue nueSMeHmvl U  NUSMEHMbl
peaxkyuonHoz2o yenmpa. Ponb xjmopormnacToB B mpoiecce ¢oTtocunTe3a. CBeToBas U TEMHOBas
dazel. @omoovixanue, Cz, Cs u CAM-munvt  ¢pomocunmesa. TIpomxyKTUBHOCTh (HOTOCHHTE3A.
Brnusinue paznuyabix pakTOpoB Ha CKOPOCTH POoTOCHHTE3a. 3HaUeHHEe (POTOCHUHTE3A.

XemocuHTe3. PasHooOpa3uwe  OpraHU3MOB-XEMOCHUHTCTHKOB:  HUTPH(PHUIHPYIOIIHEC
OakTepuu, )Kene300akTepuu, cepodaKTepuu, BOJOPOIHBIC OaKkTepun. 3HAYEHUE XEMOCHHTE3A.

AHarpobHbIe opranu3Mbl. Buabl 6poxkenus. [IpoaykTel OpOXKeHHsS U WX HCIIOJIb30BaHUE
YEeJIOBEKOM. AHa’pOOHBIE MUKPOOPTaHU3MBI KaK OOBEKTHI OMOTEXHOJIOTMH M BO30YJAUTENH
0o1e3HeN.

AdpoOHBIE OpraHu3MbI. DTallbl HYHEPreTHUecKoro odmeHa. I[loAroTOBUTENBHBIN ATam.
['mukonu3 — 6ecKUCIOpPOAHOE PACHIETIIEHUE TIIOKO3bI.

buonoruyeckoe okucieHe, WM KJIETOYHOE JibIXxaHue. Poib MUTOXOHIpUI B mpoLeccax
OHMOJIOTUYECKOTO OKHCIICHHS. [Hukmmueckue PEaKIHH. OxucnuTenbHoe
dochopunupoBanue. duepeus membpannoeo zpaouenma npomonos. Cunmes ATD: paboma
npomonuou ATD-cunmaszwl. [IpeumyiectBa a’poOHOTO MyTH OOMEHAa BEUIECTB TEpen
aHadpOOHBIM. D(PPEKTUBHOCTH FIHEPTETUUECKOT0 OOMEHa.

JdemMoHcTpanuu

Hoptpersr: JIxk. [Ipuctimn, K. A. Tumupsize, C. H. Bunorpaackuii, B. A. OHrensrapar,
I1. Mutuenn, I'. A. 3aBap3uH.

Tabnuier 1 cxembl: « DOTOCHHTE3», «JHEpPreTUUecKuii oOMen», «buocuHTe3 Oenkay,
«Ctpoenue ¢pepmeHTay, « XEMOCHHTE?Y.




O6opy0BaHKE: CBETOBOM MHKPOCKOIM, 000pYyI0BaHHUE ISl MPUTOTOBJICHUS MOCTOSHHBIX
Y BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTtopuass pao6ora «/3ydyeHne KaTaJIUTHYECKOW AaKTHBHOCTH (pepMEeHTOB (Ha
pUMepe aMUJIa3bl WIIM KaTalla3bl)».

JlabopaTopuasi pa6ota «/3yyeHue (EepMEHTATUBHOIO pacUICIUICHUS TMEepOKCUAA
BOAOpPO/Ja B paCTUTCIIbHBIX U JKUBOTHBIX KJIICTKAX».

JlabopaTopnasi pabora «CpaBHeHHE POIECCOB (DOTOCHHTE3a U XEMOCHHTE3a.

JlabopaTopHasi padoTa «CpaBHEHHE IPOLECCOB OPOKEHUS U JBIXaAHHS.

Tema 7. HacieacrBennasi uHpopManus U peaju3anus eé B KJIeTKe

Peakuun MaTpuyHOro cuHresa. [IpMHINI KOMIUIEMEHTAPHOCTH B PeaKLUsAX MaTPUYHOIO
cuHTe3a. Peanuszanus HacienCTBEHHOW HHpoOpManuu. ['eHeTH4ecKuil KoJ, €ro CBOWCTBA.
Tpanckpunuus — marpuunblii cuate3 PHK. IIpuHIMIBI TpaHCKPUIIIMK: KOMIUIEMEHTAPHOCTb,
aHTUIIAPAIUIENBHOCTb, aCUMMETpUUHOCTh. Co3pesanue mampuunvlx PHK 6 sykapuomuueckoii
kremxke. Hexooupyrowue PHK.

Tpancmsius u e€ stanbl. Yuactue tpancnoptaeix PHK B OmocuHTe3e Oenka. Y cimoBus
ouocuHTe3a Oenka. KogupoBanue aMuHOKHCIIOT. Posib pubocoM B OnocuHTE3e OelKa.

Cogpemennvie npeocmasienuss 0 cmpoenuu 2enog. Opranuzais reHoMa y IpoKapuoT u
9yKapuoT. Perymsmus akTHUBHOCTM TIeHOB Yy mnpokapuor. ['umoreza omepona (P.KakoO,
XK. Mano). Monexynapuvie mexanusmvl dKcnpeccuu 2enog y sykapuom. Ponv xpomamumna 6
pezynayuu pabomul 2enog. Perynsanus 0OMEHHBIX IPOLECCOB B KieTke. Kietounslii romeocras.

Bupycel — HekiteTouHbIe (DOPMBI KU3HHA M 00JUTaTHBIC TTapa3uThl. CTPOCHHUE TIPOCTHIX U
CIIOXHBIX BHPYCOB, PETPOBUPYCOB, Oaktepuodaros. Kuznennwvii yukn J[HK-codeparcauyux
supycos, PHK-cooepaicawux supycos, bakmepuoghacos. Obpamuas mpanckpunyus, pesepmasad,
unmezpasa.

BupycHbie 3a0oneBaHusi ueloBeKa, JKUBOTHBIX, pacreHuii. CIIMIA, COVID-19,
COLMAJIbHBIE U METUIIMHCKHE TPOOIEMBI.

Bbuoungpopmamuka:  ummeepayus u  ananuz  oonvwux — maccusos  («bigdatay)
CMPYKMYpHbIX — Ouonocudeckux  oauuvix. Hanomexnonoeuu 6  6uonocuu u  meouyune.
IIpoecpammupyemvie pynkyuu 6enxkos. Cnocobbi 0ocmasKku 1eKapcms.

JdemMoHcTpanuun

[Moptpetsr: H. K. Konsuos, /. Y. IBaHOBCKUIA.

Tabmunbl  w  cxembl: «buocuaTe3 Oenkay, «['eHetmdyeckuii kom», «Bupyce»,
«bakrepuodarmy.

IIpakTuuyeckas padora «Co3naHue MOJIENH BUpyCay.



Tema 8. 7/ Ku3HeHHBIH HUKJ KJIETKH

Knerounsnii 1wk, ero mepuoabl W peryisinus. Mutepdaza m murto3. OcobeHHocTH
npoleccoB, nporexaroumx B untepdase. Iloaroroska kierku k naenenuto. Ilpecunrerndeckuit
(IIOCTMUTOTUYECKUI), CUHTETUYECKUH M IOCTCUHTETUYECKUH (IPEMUTOTUYECKUI) IMEPUOJIbI
uHTep(ha3bl.

Marpuunbiii  cunte3 JHK — permkanus.  [lpunnuner  perumkauuu — JIHK:
KOMIUIEMEHTAPHOCTh,  IOJYKOHCEPBATUBHBIM  CHHTE3, AHTUIAPALIEIbHOCTh. MexaHu3M
permukanuu  JIHK.  Xpomocombl. Ctpoenne xpomocoM. TemoMepbl W TeloMmepasa.
XpOMOCOMHBIM HA0Op KIETKH — KapuoTUN. MIUIOMAHBIA W TaluIOMIHBIA HAOOPBI XPOMOCOM.
I'omonoruynsie XxpoMocomsl. [1010BbIE XPOMOCOMBL.

HGJ'IGHI/IG KIICTKHU — MUTO3. CTaI[I/II/I MHUTO3a U IMPOUCXOAAIINE B HUX IPOLECCCHI. Twumer
MHUTO3a. KapI/IOKI/IH€3 U IUTOKMHE3. brojaornueckoe 3Ha4CHNE MUTO34.

PGFYJ'IHI_II/ISI MHUTOTHYCCKOI'O IHKJIA KIJICTKH. HporpaMMI/IpyeMaﬂ KJIeTOYHas THOeabr —
alIoIITOo3.

Knerounoe s1po, XpoMOCOMBI, (DyHKIIMOHATIbHASI TEHOMUKA. Mexanusmsl nponugepayuu,
oughghepenyuposku, cmapenus u eubenu kremox. «L{ugpposasn knemkay — buoungopmamuuecxkue
Mooenu hYHKYUOHUPOBAHUSL KILEMKU.

JdemMoHcTpanuu

Tabmuibl U cxembl: «KU3HEHHBIM UK KICTKW», «MHUT03», «CTpOCHHE XPOMOCOMY,
«Pennmukanus JJTHK».

OO6opyi0BaHKE: CBETOBOM MHMKPOCKOIN, MUKpompenaparbl: « MUTO3 B KJ€TKaxX KOpEIIKa
TyKa».

JlabopaTopHas padora «/3ydyeHre XpOMOCOM Ha FOTOBBIX MUKPOIIpENapaTax».

JlabopaTopuasi pa6ora «Habmoienue MuTo3a B KJIeTKax KOHUMKa KOpellka Jyka (Ha
TOTOBBIX MHUKpOIIpenapaTax)».

Tema 9. CTpoenue n pyHKIMH OPraHu3MoB

buonorunyeckoe pa3H006pasne OpTraHu3MOB. OI[HOKJ'IGTO‘-IHBIC, KOJIOHHAJIbHBIC,
MHOT'OKJICTOYHBIC OPTaHHU3MBbI.

OcobeHHOCTH CTPOCHUSA U KUSHCACATCIILBHOCTU OJHOKJICTOUYHBIX OPTaHHU3MOB. BaKTepI/II/I,
apx€u, OJJHOKJICTOYHBIC FpI/I6I)I, OAHOKJICTOYHBIC BOJOPOCIIN, APYTrUC MPOTHUCTHI. KomonmnanbHbIe
OpTraHHU3MBI.

B3aumocBs13p yacTell MHOTOKJIETOYHOIO Opranu3mMa. TkaHH, opraHbl U CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe neioe. 'omeocras.



Txkann pacrenuit. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBaTeibHAas, IOKPOBHAs,
MPOBOJSINAsL, OCHOBHAs, MexaHnueckas. OCOOCHHOCTH CTpOeHMs, PYHKIHUNA U PACTIOTIOKEHUS
TKaHEW B OpraHax pacTeHUH.

Tkanm JKMBOTHBIX ¥ 4ejOBeKa. THIIBI JKMBOTHBIX TKaHEH: DSNMTEIUANIBHASA,
COCIMHUTENbHAS, MbIlIeyHas, HepBHAs. OCOOCHHOCTH CTpPOEHUs, (QYHKIHUH M PACHOIOKECHUS
TKAaHEW B OpraHax >KMBOTHBIX U Y€JIOBEKa.

Opranbl. BereratuBHble M TeHEpaTHUBHBIE OpraHbl pacTeHHil. Opranbl U CHCTEMBI
OpraHOB KUBOTHBIX U 4esioBeKa. DYyHKIIMK OPraHOB U CUCTEM OPTraHOB.

Omopa Tena opranu3moB. Kapkac pacrenmii. CkeneTbl OJHOKICTOYHBIX H
MHOTOKJIETOYHBIX KUBOTHBIX. Hapy>kHbIil U BHyTpeHHUH ckeneT. CTpoeHUE U TUITbI COSAMHEHUS
KOCTEH.

JIBUXKEHHE OpraHu3MOB. JIBMOKEHHME OJHOKJIETOYHBIX OpPraHHM3MOB: aMEOOHUJIHOE,
KTYTHKOBOE, pPECHHYHOEe. J[BM)KEHHE MHOTOKJIETOYHBIX PACTCHHIA: TPOMM3MBI W HACTHH.
JIBM>KEHUE MHOTOKJIETOYHBIX XKMBOTHBIX M YEJIOBEKA: MblllieuHas cuctema. Peduiekc. CkeneTHble
MBIIIIBI ¥ UX paboTa.

IIuranne OpraHnu3MoOB. HOFJIOHIGHI/IC BOJBbI, YIVICKUCIIOTO Irada 1 MUHECPAJIbHBIX BCIICCTB
paCTCHUSMMU. IIuTanue >XUBOTHBIX. BHYTpI/IHOHOCTHoe U BHYTPHUKIICTOYHOC IIUIICBAPCHUC.
IIuTanne MO3BOHOYHBIX >KHMBOTHEIX. OTZIGJIBI IMUIICBAPUTCIIBHOI'O TpPAKTaA. HI/IHICBapI/ITeJII)HI)IG
JKCJIC3HbI. HI/IH_IGBapI/ITeJ'IBHaH CHUCTEMA 4YCJIOBCKA.

Jpixaawe opranm3moB. Jlpixanue pacteHwil. Jlprxanuwe >kMBOTHBIX. Juddy3us razos
yepe3 IMOBEpPXHOCTh KieTku. KokHoe npixanue. JlpixaTenbHas MOBEpXHOCTh. JKabepHoe u
N€royHoe JbpixaHue. JIpIxaHWe T03BOHOYHBIX JKMBOTHBIX M 4YEJIOBEKA. BOJIIOIMOHHOE
YCJIOKHEHUE CTPOEHUsS JIETKUX IMO3BOHOYHBIX JKMBOTHBIX. JlpIXaTellbHas CUCTEMa YelOBEKa.
MexaHu3M BEeHTHISIIUY JETKUX Yy TITULL U MIIEKONUTAOIUX. Perynsnus neixanus. [[prxarenbHbie
00BEMBI.

Tpancnopr BewecTB y OpraHu3MoB. TpaHCHOpTHBIE CHCTEMBbI pacTeHuil. TpaHcropt
BEUIECTB y JKUBOTHBIX. KpoBeHocHass cucrema u €€ opranbl. KpoBeHOcHas cucrema
MIO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Ceplue, KpOBEHOCHBIE COCyIbl M KpoBb. Kpyru
KpOBOOOpAIlleHHs.  OBOJIIOLIMOHHBIE  YCIOXHEHHMSI  CTPOEHUS  KPOBEHOCHOM  CHCTEMBbI
MO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsus.

Boinenenne y opranusmoB. Beinenenue y pacreHuil. BblaeneHue y KMBOTHBIX.
CokpatutenbHble Bakyoiau. Opranbsl BbleneHusd. @uibTpanus, cekpenuss U oOpaTHOe
BCaCchIBaHHE KaK MEXaHU3MbI pabOThl OPraHoB BbleTeHHs. CBs3b MOJOCTH Tella ¢ KPOBEHOCHOM
n BBII[GJII/ITCJII)HOﬁ CHUCTEMAaMU. BI)I)IGJ'IGHI/IG Y TO3BOHOYHBIX XUBOTHBIX W YCJIOBCKA. IToukwn.
Crpoenue u ¢pyHKIMOHUpOBaHKE HeppoHa. OOpa3zoBaHHE MOYH Y YEIOBEKA.

3amuTa y OpraHu3MOB. 3allUTa y OJHOKJIETOYHBIX OpraHu3MoB. Crnopbl OakTtepuil u
LMCTBI MPOCTEUINNX. 3alIUTa Y MHOTOKJIETOUHbIX pacTeHuil. KyTukyna. CpencrBa nacCUBHOM U
XUMHAYECKOH 3aIUTEL. OUTOHITAIEI.

3ammra y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M MX MpPOM3BOJHBIE. 3aluTa
opranuzMa otT Oone3Heil. MMmyHHas cucrema uenoBeka. KieTouHBld W TyMOpaJibHBIN
UMMYHHUTET. BpoxAEHHBIN 1 proOpeTEHHbIN criennpuueckuii UMMYHHUTET. Teopus KJIoHaIbHO-



cenexktuBHoro ummynurera (I1. Dpmux, @. M. bepuer, C. Tonerasa). BocnasimrenbHbie OTBETHI
opranu3MoB. Poiib BpO:KIEHHOTO MMMYHHUTETA B Pa3BUTHU CHCTEMHBIX 3a00JICBaHUH.

Pazmpaxumocte M peryysiius y OpraHu3mMoB. Pa3gpakMMOCTh y OJHOKJIETOYHBIX
opranu3moB. Takcucel. Pazgpaxxumocte U peryisiuus y pacteHuil. PocToBble BemiecTBa U UX
3HA4YCHHUE.

HepBHast cuctema u peduiekTopHas peryssiius y >KUBOTHBIX. HepBHast cucrema u eé
OTIeNbl. DBOJIIOLMOHHOE YCJIOXHEHHE CTPOEHUS HEPBHOM CHUCTEMBI y >XMBOTHBIX. OTxessl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX JXKUBOTHBIX. Pediexkc u pednexropnas ayra. bezycnoBuble u
YCIIOBHBIE PE(IICKCHI.

['ymopanbHast perynsinids M SHIOKPUHHAS CHCTEMa >KMBOTHBIX M uesoBeka. JKene3bl
SHJIOKPUHHOM CHUCTEMBI W HMX TOpPMOHBI. [lelicTBue ropmMoHOB. B3auMOCBsSI3b HEpPBHOU U
SHJIOKPUHHOH cucteM. [ unoTtanamo-runodusapHas cucrema.

JdemMoHcTpanuu
Hoptper: U. I1. [1aBnos.

Tabmuuel 1 cxembl: «OJHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHbBIE BOJOPOCIHY,
«bakrepumn», «lIpocreiimmey», «Opranbl LBETKOBBIX pacTeHui», «CucTeMbl OpraHoB
II0O3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHHe HAaceKOMbIX», «TkaHuM pacTeHMID,
«Kopuebie cuctembl», «Ctpoenue crtebis», «CTpoeHHE IHCTOBOM IUIACTUHKWY», «TkKaHm
KUBOTHBIX», «Ckener 4yenmoBekay», «llumeBapurensHas cucrema», «KpoBeHOCHas cucremay,
«/lpixarenpHass cucrema», «HepBHas cucrema», «Koxka», «Mplmeunas cucremay,
«BplienurenpHas cucreMa», « OHIOKpPHHHAsA cucTeMay, «CTpoeHue Mpley, «MMMyHUTETY,
«KumeunononoctHeie», «Cxema nuTaHus pacTeHU», «KpOBEHOCHbIE CHCTEMBI ITO3BOHOUYHBIX
KUBOTHBIX», «CTpoenue runps», «CTpoeHHE IUIaHAapuW», «BHYyTpeHHEEe CTpOCHME 10KIEBOTO
uyepBsi», «HepBHas cucrema pwiO», «HepBHas cucrema nsarymku», «HepBHas cucrema
npecMmplkaromuxcs», «HepBHasg cucrema nrTuny, «HepBHas cucremMa MIIEKOIMUTAIOLIUXY,
«HepBHas cuctema yenoBekay», «Pedaekcy.

OO6opy10BaHKE: CBETOBOM MHUKPOCKOI, MUKpPOMNpENnaparbl OAHOKJIETOYHBIX OPraHU3MOB,
MUKpOIIpenaparsl TKaHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UIVIOKOXKHX, JKUBbIE
AK3EMILISAPbl KOMHATHBIX PACTEHU, repOapiu pacTeHUI pa3HbIX OT/EJIOB, BIAYKHBIE MpenapaThbl
KUBOTHBIX, CKEJIEThI TI03BOHOYHBIX, KOJUIEKIIMHA OECIIO3BOHOYHBIX KUBOTHBIX, CKEJIET YeJIOBEKa,
o0opysoBaHHE sl JIEMOHCTpAallMd [OYBEHHOIO ¥ BO3AYIIHOIO TMTAaHUS PAaCTEHUH,
pacuieryieHus Kpaxmaia M OelkoB 1oJ JeiictBueM (epMeHTOB, 0OOpyJOBaHUE IS
JIEMOHCTpALIMK OTBITOB MO0 U3MEPEHMIO KUZHEHHOW EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTeJIbHbIX
JBUKEHHM, MOJIETIN TOJIOBHOTO MO3Ta Pa3JINYHbIX KUBOTHBIX.

JlabopaTopHasi padota «/3yueHue TkaHel pacTeHUI».
JlabopaTopHas padora «/I3ydyeHne TKaHel KUBOTHBIX».

JlabopaTopHas padora «/I3ydyeHrne OpraHoB IBETKOBOTO PACTEHUS.

Tema 10. Pa3mHoKXeHHe U pa3BUTHE OPTAaHU3MOB



dopMBI pa3MHOKEHHSI OPTaHM3MOB: Oecrojioe (BKJIIOYash BET€TaTHUBHOE) W TIOJOBOE.
Buser 6ecrionoro pa3sMHOXKEHUS: TTOYKOBAHUE, CHOPYJIISINA, (parMeHTaIHs, KIOHUPOBaHHE.

[TonoBoe pasmHoxkeHue. IlomoBele kieTku, wnu raMerel. Meio3. Craauu Meiosa.
[ToBenenue xpomocoM B Mmeito3e. Kpoccunrosep. buosnornueckuii cMbIca Mel03a U MOJOBOIO
npouecca. Melo3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiueBoe paszButhe. ['ameroreHe3 y KuBOTHBIX. llosoBble  kene3bl.
OOpa3oBaHue U pa3BUTHE IOJIOBBIX KieToK. CrepmaroreHe3 u ooreHe3. CTpoeHHE MOJOBBIX
KJIETOK.

Omo10TBOpEHUE U SMOPUOHAIBHOE Pa3BUTHE KUBOTHBIX. CIIOCOOBI OIIOJOTBOPEHUS:
Hapy’KHOe, BHyTpeHHee. [lapTeHorenes.

WNupuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOIIOTHS — HayKa O Pa3BUTHU
opranu3MoB. Mopghozenez — oOna u3 enasuvix npooaem smopuonocuu. Konyenyus mopgozenos
u mooenu mopghocenesa. Ctaauu >MOPHOTeHE3a KUBOTHBIX (Ha MpUMepe JITYIKH). Jpobienue.
Tunsl apoOnenus. [Jemepmunuposannoe u Hedepmunuposannoe opoobnenue. bnacmyna, munovi
onacmyn. OcoOEHHOCTU JPOOJIEHUST MIIEKOMUTAIOIIKX. 3apOJbIILIEBbIE JINCTKU (TacTpyJIALius).
3akiazka OpPraHoB M TKaHEH U3 3apoJblIIEBBIX JHUCTKOB. B3auMHoe BiusHHE uyacTeil
pa3BUBAIOIIETOCSA  3apojbllia (dMOpHOHANBHAS HMHIYKIMS). 3aKiajJka IJIaHa CTPOCHHS
KMUBOTHOIO KaK pe3ylbTaT MEpapXWUYEeCKUX B3auMoJeHcTBUil reHoB. Biusnue Ha
IMOPHOHAIEHOE PA3BUTHE PA3TMYHBIX (DAKTOPOB OKPYKAIOMIEH CPEIBI.

Poct u pasButHe xuBOTHBIX. [locTamOpmonanbHbli nepuoxa. [Ipsimoe u HempsimMoe
pasButHe. Pa3Butue ¢ meramopo3oM y OEClO3BOHOYHBIX W I1O3BOHOYHBIX JKHUBOTHBIX.
buonornueckoe 3HayeHUE NPAMOrO0 W HENPSIMOTO Pa3sBUTHUSA, UX PACHPOCTPAHEHHUE B IPUPOJIE.
Tunel pocra XMBOTHBIX. DaKTOPHl peryjsluu pocTa KUBOTHBIX M uenoseka. Cranuu
MOCTAMOPHUOHAIIBHOTO DPAa3BUTHUSl y JKUBOTHBIX M uenoBeka. [lepuojpl OHTOreHesa dyesioBeKa.
Crapenue 1 cMepTh Kak OMOJIOTHYECKUE MPOLIECCHI.

Pa3smuoxenue u pasputue pacreHui. I'amerodur u cnopodur. Meiio3 B KHU3HEHHOM
mukie pacreHuil. OOpa3zoBaHue cmop B Imporecce Meio3za. ['ameToreHes y pacTeHM.
Omiog0TBOPEHHE M pa3BUTHE PACTUTENBHBIX OPraHu3MoB. J[BOWHOE OIIOOTBOPEHUE Yy
[[BETKOBBIX pacTeHUi. OOpa3oBaHUE U Pa3BUTHE CEMEHHU.

MexaHu3Mbl peryIsiiuyi OHTOTE€HE3a Y PACTEHHH U )KUBOTHBIX.
JdemMoncTpanuu
Hoptpetsr: C. I'. Hapamus, X. [lIneman.

Tabnuubl U cxembl: «BereratnBHOEe pazMHOKeHHE», « TUTIBI OECTIOIOT0 Pa3MHOKEHUSY,
«Pa3MHOXeHHE XJaMHUJIOMOHAIb», «Pa3MHOXKeHMEe JBrieHb», «Pa3MHOXEHHE THUIpBI,
«Merios», «Xpomocomely, «l['amerorenes», «CTpoeHHe SHUUEKIETKH W CIEepMaTO30UIa»,
«OcHoBHBIE cTaguu OHTOreHe3a», «lIpsmoe u Hempsimoe pa3BuTHE», «Pa3BuUTHE MalCKOro
Kyka», «Pa3zButue capanum», «Pa3BUTHE JATYIIKNY, «/{BOIHOE OMJIOIOTBOPEHNE Y LIBETKOBBIX
pacteHui», «CTpOe€HHUE CEMSIH OJHOJOJBHBIX U JABYJOJBHBIX pacTeHUN», «KU3HEHHBIN LUK
MOPCKOM  KamyCTbl», <«OKWU3HEHHBIM UMK Mxa», <«OKU3HEHHBIM UMK NaloOpOTHUKAY,
«KW3HEHHBIN UK COCHBDY.




OObopynoBaHue: CBETOBOM MHKPOCKOII, MHKpOTIpenapaThl SIMIEKJIETOK u
CrIepMaTo30u10B, MOACIIb <(]_[I/IKJI PAa3BUTHA JIATYIIKN.

JlabopaTtopHasi padora «/3ydyeHne CTpOEHUS IIOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIpenaparax».

IIpakTuyeckasi padora «BpIsiBIeHNE NPU3HAKOB CXOJCTBA 3apOJBIIIEH TO3BOHOYHBIX
JKUBOTHBIX).

JlabopaTopHas padora «CTpOoe€HHE OPraHOB Pa3MHOKEHUS BBICIINX PACTCHUIN.

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

Hcrtopusi craHOBIeHHST U pa3BUTHUA TEHETHMKM Kak Hayku. Paboter I'. Mennens,
I'. ne ®pusza, T. Moprana. Ponb oTedecTBEHHBIX YUY€HBIX B pa3BUTUU TeHeTWKH. Paborer H.
K. Konsnosa, H. 1. BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenko, FO. A. ®ununuenko, H.
B. Tumodeepa-PecoBckoro.

OCHOBHbBIC T'€HETUYCCKHE IMOHSATHS U CUMBOJIBL. | OMOJIOTUYHEIC XPpOMOCOMBI, AJIJICIIbHBIC
I'CHbI, AJIbTCPHATHBHBLIC IIPHU3HAKH, ,I[OMI/IHaHTHBII‘/'I u peHeCCI/IBHHﬁ IIPHU3HAK, T'OMO3UIOTa,
reTepo3urora, 4ucrad JIMHUA, FI/I6pI/IIH)I, T'CHOTHII, (1)CHOTI/IH. OCHOBHBIE METOJbI TI'€CHCTUKMH:
FH6pI/I,I[OJIOFI/I‘{CCKHI>’I, LII/ITOJ'IOI"I/I‘ICCKI/II‘/‘I, MOHeKyHHpHO-FeHeTI/I‘IeCKI/Iﬁ.

JdemMoHcTpanuu

Hoptpetsr: I'. Mennens, 1. ge ®pus, T. Mopran, H. K. Konsuos, H. U. BaBunos, A.
H. Benozepckuii, I'. 1. Kapneuenko, 10. A. ®ununyenko, H. B. Tumodees-PecoBckuid.

TaOauIbl U CXEMBI: «MeTopl TCHCTUKN, «CxeMbl CKpCHIUBAHUA» .

JladopaTopHasi padota «/Ipozoduna kak 00BEKT Fr€HETHYECKUX UCCIIEOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpunnoe ckpemuBanue. IlepBblii 3akoH MeHzaens — 3aKOH €JUHO00pa3us
ruOpu1oB nepBoro nokojeHus. IlpaBuno gomuHupoBaHus. Bropoil 3akoH MeHzens — 3aKoH
PACHICIVICHUA ITPU3HAKOB. ]_II/ITOJ'IOFI/I‘IGCKI/IC OCHOBBI MOHOFI/I6pI/I)1HOFO CKpCHIMBaHM. I'mmroTesa
YUCTOTHI TAMET.

AHanmusupyromee — ckpemuBaHue.  [IpoMeXyTOUHBIM ~ XapakTep  HacCJIEeJIOBAHMS.
Paciuennenue npu3HaKkoB IPU HEIIOJIHOM JTIOMUHUPOBAHUMU.

I[I/IFI/I6pI/II[HOC CKpCIIUBAHUC. TpeTI/Iﬁ 3aKOH MGHJICJBI — 3aKOH HE3aBHUCHUMOI'O
HaCJICJOBaHUS ITPU3HAKOB. HI/ITOHOFI/I'-IGCKI/Ie OCHOBBI I{I/IFH6pI/I}1HOFO CKpCIIMBaHUs.



CueruienHoe  HacienoBaHue — npu3HakoB.  PaGotrer  T. Moprana.  CueruieHHOE
HacJICOJOBaHUEC TICHOB, HapymeHHe CLCIJICHUA MG)K,Z[y T'CHAMU. XpOMOCOMHaH TeOpI/IH
HACJIEICTBEHHOCTH.

I'enernka nosa. XpoMOCOMHBIM MEXaHHU3M OIPEIENICHUS 10J1a. AYTOCOMBI U IIOJIOBBIE
XpPOMOCOMBI. ['OMOramMeTHBIi M TeTepOoraMeTHbIM IOJ. ['eHeTuyeckas CTPYKTypa IIOJIOBBIX
xpomocoM. HacnenoBanne npusHakoB, CLEIIJICHHBIX € IIOJIOM.

I'enoTun kak menoctHas cuctema. [lneioTponusi — MHOXKECTBEHHOE JIEMCTBHE TEHA.
MHOKECTBEHHBI ajuiesin3M. B3auMOJelCTBUE HEAUIEIbHBIX T€HOB. KOMIIEMEHTapHOCTD.
Onucras. [Tonumepus.

I'eHeTMYeCKUl KOHTpOJIb Ppa3BUTUS PACTEHUM, JXUBOTHBIX M YEJIOBEKA, a TaKXKe
(U3MOJOrMUECKUX MPOLECCOB, IOBEJEHMS W KOTHUTUBHBIX (QyHKUMH. ['eHeTmueckue
MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aMMOACUCTBUS «XO35MH — MApasuT» U «XO3AUH —
MHUKpOoOHOM». ['eHeTHUecKne acleKThbl KOHTPOJI U U3MEHEHUS Haclle[CTBEHHOW MH(opMauu B
ITOKOJICHUSIX KJIETOK U OPTraHU3MOB.

JdemMoHcTpanuu

[Toptpetsl: I'. Menaens, T. Mopran.

Tabnunbl u cxembl: «IlepBbiit U BTOpoi 3aKoHbI MeHaens», « Tpetuit 3akoH MeHemns,
«AHanuzupyrolee ckpeuiuBanue», «Henonnoe nomunupoBanuey, « ClieraeHHOE HacIe10BaHUE

MPU3HAKOB Y Ipo3oduibhy, «I'eHeTuka nonay, «Kapuorun yenosekay, «Kapuotun apo30Quisn,
«Kapuotun ntuub», « MHOKECTBEHHBIN aJIEIn3M», « BzaumoaeincTeie reHoB.

OO6opynoBanue: MOJEINb Ui JJEMOHCTPAIMK 3aKOHOB €IUHO00pa3usi THOPHIOB TIEPBOTO
NOKOJICHHUSI W PACIICIUICHUs NPU3HAKOB, MOJAENb Ul JEMOHCTpPAIlMU 3aKOHA HE3aBHCHUMOTO
HacJe0BaHHS NPU3HAKOB, MOJIEJb Ul IEMOHCTPAIMU CIETJICHHOTO HAacJIeJOBaHHS NPU3HAKOB,
CBETOBOM MUKPOCKOI, MUKpoIpenapar: «/po3oduinar.

IpakTnuyeckasi padora «/3ydyeHue pe3ysibTaTOB MOHOTMOPHUIHOIO CKPELIUBaHUSA Y
JIPO30(UITBD.

IpakTnueckasi pa6ora «/I3yyeHue pe3ynbTaTOB AUTHMOPUIHOIO CKpEIIMBAHUS Y
JIPO30(PUITBD».

Tema 13. 3aKoHOMEPHOCTH U3MEHYMBOCTH

B3aumoneiictBue reHotuna u cpeabl npu popmupoBaHuM (GeHoTuna. M3mMeHYnBOCTH
npusHakoB. KauecTBeHHble 1 KOJIMYECTBEHHBIE NPU3HAKU. Buabl  M3MEHYMBOCTH:
HEHACJICJICTBCHHAs M HACJIEICTBEHHASI.

Monudukarnrontass U3MEHUYUBOCTh. Ponb cpensl B GopMUpPOBaHUN MOIUGMUKAIIMOHHON
n3MeHunBocTH. HopMma peakumu mnpusHaka. BapuanuoHHBIA psii M BapHallMOHHAs KpHUBas
(B. Horanncen). CoiicTBa MOAH(PUKAITMOHHON H3MEHYUBOCTH.



T'enoTunnyeckast W3MEeHUYHBOCTH. (CBONMCTBA T'€HOTHIHWYECKOW W3MEHUYMBOCTU. BHUALI
T CHOTHHHHGCKOﬁ HN3MCHYHNBOCTH. KOMGI/IHaTI/IBHaSI, MYTaI_II/IOHHaSI.

KoMOuHaTiBHasT 13MEHYMBOCTh. Me#03 U MOJIOBOM MPOIECC — OCHOBA KOMOWHATUBHOM
M3MEHYUBOCTU. Posib KOMOMHATUBHOM U3MEHUYUBOCTH B CO3JaHUH I'€HETHYECKOTr0 pa3Hoo0pa3us
B IIpeZieJIax OJTHOTO BHUJIA.

MyTauroHHass W3MEHYMBOCTb. BuUIbl MyTalui: T€HHBIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHbIE M HWHIYUUPOBAHHBIE MyTalMH. SJepHbIE M LMUTOIUIA3MATHYECKUE MYTaIlUH.
Comaruueckre W MOJOBble MyTauud. [IpuymMHBI BOSHUKHOBEHHS MyTaiuil. MyTareHsl U UX
BJIUSIHUE HA OpraHu3Mbl. 3AKOHOMEPHOCTH MYTAllMOHHOTO MpoIecca. 3aKOH TOMOJIOTHYECKUX
psinoB B HacieactBeHHOM wu3meHunBocTH (H.W. BaBuiioB). BuesnepHas HM3MEHYMBOCTH U
HACJICICTBEHHOCTb.

Onueenemuxa u ONUCEHOMUKA, pPOJlb SNUCEHEMUYECKUX d)akmopoe 68 HACNed08aHUU U
usmerndusocmu qbeHomunuquKux NPU3HAKOE Y OPcAHUIMOE.

JdeMoHcTpanun
Iloptpetst: I'. ne ®pus, B. Moranucen, H. 1. Bagunos.
Tabnuiel u cxembl: «Buapl nW3MeHUUBOCTH», «Moau(UKAIIMOHHAS H3MEHUYHUBOCTHY,

«KombOuHatuBHas ~ u3MeHUUBOCTH»,  «Meilo3»,  «OmnogorBopenue»,  «l'eHeruueckue
3a00JieBaHus YelloBeKa», «Buapl MyTanuii».

OO6opynoBaHue: )KUBbIE U TepOapHbIE SK3EMIUISIPI KOMHATHBIX PACTCHUH, PHCYHKH
(dotorpadun) )KMBOTHBIX C Pa3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlaGopaTtopuass  pa6ora «lccnenoBaHue — 3aKOHOMEpHOCTEH — MOJIM(UKAMOHHON
n3MeHYMBOCTH. [locTpoeHre BapHallMOHHOIO psijia M BApUALMOHHOW KPUBOW».

IMpakTnuyeckas padora «MyTauuu y Apo30(puibl (Ha TOTOBBIX MUKPOIIpEnaparTax ).

Tema 14. I'eneTnka 4yej10BeKa

Kapuotun uenoBeka. MexayHapo/iHas mporpamMma HCCIEIOBaHUS T€HOMa YeJIOBEKa.
Metoapl U3ydeHUs TEHETUKU YEJIOBEKA: T€HEATOTHYeCKU, OIM3HEIOBBINA, ITATOTCHETUUECKHH,
MONYJIALIMOHHO-CTATUCTUYECKUH, MOJIEKYJIsipHO-TeHeTnYeckuii. COBpEeMEHHOE Ompe/esieHue
TE€HOTHIIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHHUE, TEHOTUIIMPOBAHKE, B TOM 4nciie ¢ moMounpio [11[P-
aHanuza. HacnencrBennsie 3a00eBanus yenoBeka. [ eHHbIE 1 XPOMOCOMHBIE OOJIE3HU YeIIOBEKa.
bone3nn ¢ HaciiencTBEHHOW NPEAPACHOIOKEHHOCThIO. 3HAYEHUE MEAUIUHCKONW T€HETHUKH B
MPEIOTBPALICHUH M JICUCHUU TeHETUYECKUX 3a00JeBaHU dYenoBeka. MeauKo-TeHEeTHIeCKoe
KOHCYJIbTUpOBaHuEe. CTBOJIOBBIE KIETKH. [[OHATHE «T€HETUYECKOTO TPy3a». DTUUECKHE ACTIEKThI
UCCJICIOBAHHM B 00JIACTH PEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enernyeckue (QakTopbl MOBBIIEHHOW YYBCTBUTEIBHOCTH Ue€lIOBEKa K (pU3MUYECKOMY U
XUMUYECKOMY 3arpsA3HEHUIO OKpYKAIoOIIEH cpeabl. l'eHeTnueckas IpeapacronoKeHHOCTh
YEJIOBEKA K MAaTOJOTUSM.



JdemoHcTpauuu

TaOJauIbl U CXEMBI: «KapI/IOTI/IH YCJIO0BCKay, «MCTOIH:»I HU3Yy4YCHUA TCHCTUKH YCIOBCKaAY,
«['eneTnueckue 3a00J€BaHUs YETOBEKAY.

IIpakTnyeckas padora «CocTaBiieHUE U aHATIU3 POJOCIOBHON.

Tema 15. Centekuusi OpraHusMoB

JlomecTukanusi M CeJEKIUs. 3apoKICHUE CEJICKUMU MW JoMecThKanuu. Yuenue H.
W. BaBunoBa o LleHTpax NPOUCXOXICHUS M MHOT000pasusi KyJbTypHBIX pacTeHuid. Poinb
CEJIEKIIMM B CO3JaHUU COPTOB PACTEHUU W MOPOJ KUBOTHBIX. COpT, MOpoja, MTaMM. 3aKOH
TOMOJIOTUYECKUX PSAJOB B HaciencTBeHHOM u3MeHunBoctu H. M. BaBuiioBa, ero 3Hauenue s
CEJICKIIMOHHOMN pabOTHI.

Metoasl CEJNICKIIMOHHON  paboTHI. HckyccTBeHHbIN otbop: MAacCCOBBIN u
WHIAUBUIYAIBHBIA. JTanbl KOMOWHAIIMOHHOW CeJIeKIHUH. VICTIbITaHWe TPOU3BOJUTENCH 110
noToMcTBy. OTOOp MO TEHOTUITy C TOMOIIbIO OIEHKM (EHOTUIIA TMOTOMCTBA U OTOOp IO
TEHOTHUITY ¢ moMoupro ananusa JJHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CEJIEKIIMOHHOW paboThl. PamuanuoHHBI 1
XUMHUYECKHM MyTareHe3 KaK MCTOYHMK MYyTalluid Yy KyJbTypHbIX (OpPM OpraHU3MOB.
Hcrnonp30BaHue TEHOMHOTO pPENaKTUPOBAaHHWS © METOAoB pekoMOmHaHTHBIX JIHK mms
MOJIyYEHUSI UCXOJIHOTO MaTepuaa Jiisl CEJIeKLUH.

[lonyuenne mnonumuonoB. BHyTpuBumoBas rubpuausanus. biauzkopoacTBeHHOE
CKpelBaHue, WM MHOpuIuHT. HepoacTBeHHOE CKpeluBaHue, Uik ayTOpuauHr. I'ereposuc u
ero mnpuuuHbl. Vcmnonb3oBaHue rerepo3uca B cenekiuu. OraanéHHas rudpuau3anus.
[Tpeononenne Oecraoaust MEXBHIOBBIX THOpHIOB. JlOCTM)KEHUS CeJeKLMM pacTeHUd u
KUBOTHBIX. «3€1EHas peoIoYUsLY.

CoxpaHeHHe U H3YYEHHE T'€HETHYECKUX PECYpPCOB KYJIBTYPHBIX PACTEHUH M UX JTUKHUX
poauueil A7 co3AaHusl HOBBIX COPTOB M TMOPU/IOB CEIbCKOXO03SIMCTBEHHBIX KYIbTYp. M3yuenue,
coxpamenue u ynpasieHue 2eHemudecKUMu pecypcamil CelbCKOX03AUCMBEHHbIX U NPOMbICI06bIX
HCUBOMHBIX 8 YENAX VIYYUIeHUS CYUeCMBYIOWUX U CO30aHUs HOBbIX NOPOO, JUHULL U KPOCCO8, 8
MOM YUcie ¢ NPUMEHEHUEM COBPEMEHHbIX MeMmo008 HAYUHbIX UCCTIe008AHUL, NePe0osblx Uoel U
NepCneKmueHbIX MexXHOI02UIL.

JdemMoHcTpauuu

[Moptpetsl: H. U. Basunos, . B. Muuypun, I'. /1. Kapneuenko, II. I1. JIykssinenko, b.
JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuiel U cxembl: «L{eHTpbI IPOUCXOXKICHUS U MHOT000pa3Hs KyJIbTypHBIX pacTEHUI,
«3aKOH TOMOJIOTMYECKMX PS/I0B B HACIEICTBEHHOM W3MEHYMBOCTH», «METOABI CeleKIun»,
«Otnanéunas rubpuauzanus», «MyTareHes».

JlabopaTopHas padora «/3ydeHne cOpTOB KyJIBTYPHBIX PACTEHHUI W IMOPOJ JOMAIIHUX
JKUBOTHBIX).



JlaGopaTopHas padora «/3ydyeHne METOJOB CEJIEKIIUN PACTEHHIN.
IIpakTuyeckasi padora «IIpuBruBKa pacTeHUI».

Ikckypenst «OCHOBHBIE METOJBI U JIOCTHXKEHUS CEJICKIMU PACTEeHUM U >KUBOTHBIX (Ha
CCJICKIIMOHHYIO CTaHIIMIO, TUIEMEHHYIO (pepMy, COPTOUCIBITATEIBHBIM YYacTOK, B TEILIUYHOE
XO035IUCTBO, B 1a00OpaTOPHUIO arpOYHUBEPCUTETA WM HAYYHOT'O IICHTPA)».

Tema 16. BuorexHoJorus 1 CHHTeTH4ecKass OH0JIOrus

OOBEKTHI, WCMONB3yeMble B OHMOTEXHOJIOTHH, — KJICTOYHBICE M TKAHEBBIC KYJIBTYPHI,
MUKpPOOPTraHU3MbI, HX XapaKTepucTUKa. TpaaunuoHHas OuUOTEeXHOJOrus: XjeOoreueHue,
MOJTy4YeHUE KUCIOMOJIOYHBIX MPOIYKTOB, BHHOAEIUE. MHUKpoOHoIorndeckuii cuaTe3. OObeKThI
MUKpoOHoornyeckux Textonoruii. [I[ponsBoactso Oeiaka, aMUHOKUCIOT U BUTAMHHOB.

COSI[aHI/IC TEXHOJOTUN U HHCTPYMCHTOB HCJICHAIIPAaBJICHHOI'O HU3MCHCHUA u
KOHCTPYUPOBAHHWA I'CHOMOB C LCJIBIO MOJTYYCHHA OPraHu3MOB U UX KOMIIOHCHTOB, COACPKAIUX
HC BCTPCYAIOLIUCCS B IPUPOAC OMOCHHTETHYECKHUE IMyTH.

Knerounass mmxenepus. MeTopl KyJabTyphl KIETOK M TKaHEH pacTeHHH M >KUBOTHBIX.
Kpunobanku. Comarnueckasi ruOpuau3amus W comaTtudeckuii smOpuoreHe3. lcmonbp3oBaHue
raijiongoB B CCICKIHUHU paCTeHHﬁ. HOJZylteHlxte MOHOKNOHANbHGbIX anmumen. Hcnonvzoeanue
MOHOKJIOHANbHBIX U NOJUKIOHANbHBIX aHmumen 6 meouyune. VICKyCCTBEHHOE OILUIOJIOTBOPEHUE.
PexoHCTpyKIMSl SIALEKIETOK M KIOHUPOBAHUE JKMBOTHBIX. MeETON TpaHCIUIAHTAIMH SAEp
KJIETOK. Texnonocuu 0300po6ienus, KyibMUueUpOSaAHUus U MUKPOKIOHATLHO20 PAZMHONCEHUS.
CebCKOXO3SAUCTBCHHBIX KyJsaenmyp.

XpOMOCOMHAas U Te€HHasl UHXKeHepHs. FICKyCCTBEHHBIN CUHTE3 'éHa U KOHCTPYUPOBAHUE
pexoMmOuHanTHBIX JIHK. Co3z0anue mpanceennvix opeanusmos. JIocTURKEHUS U TEPCIIEKTUBBI
XPOMOCOMHOM W TEHHOM WHXEHEpUU. OKOJOTUYECKHE M OSTHYECKHE Npo0JIeMbl TIe€HHOU
WHXEHEPUHU.

Menununackue  OmorexHonoruu. [loctreHomuas 1udpoBas wmeaunuua.  [I1[P-
JIUarHocThKa. MeTaboJIOMHBIN aHaIu3, TEHOICHTPUUYECKHN aHalIW3 MPOTEeOMa YeIoBeKa s
OIIEHKH COCTOSIHUS €ro 37J0pOBbi. Vcoap30BaHNe CTBOJIOBBIX KJIETOK. TapreTHas Tepanus paka.
3D-OuonmkeHepust st pa3pabOTKu (DyHIAMEHTAIBHBIX OCHOB MEIUITMHCKUX TEXHOJOTHH,
CO3MaHMSI KOMIUIEKCHBIX TKAaHEW COYETaHMEM TEXHOJOTHH TpEXMEPHOro OWONMPUHTHUHTA U
ckaddonaunra Ui penieHus 3a/1a4 NePCOHATN3UPOBAHHON METUITUHEI.

Co3naHne BEKTOPHBIX BAaKIMH C IIENbI0 OOecreyeHus] KOMOMHUPOBAHHOM 3alUTHI OT
Bo30ynuteneir OPBU, ycTanoBneHue MOJeKyJIsIpHBIX MeXaHu3MOB (yHKunoHupoBanus PHK-
COJIep KAalX BUPYCOB, BBI3BIBAIOIINX 0COOO OMAcHbIe 3a00JI€BaHMsI YeIOBEeKa U )KUBOTHBIX.

JdemMoHcTpanuu

Taonuirsr )41 cxeMbl: «Jcnoap30BaHue MHKPOOPraHnu3MoOB B MMPOMBIINIJICHHOM
IMPOU3BOJACTBEY, «Knerounas HWHXCHCPUs, «I'ennas HHXKXCHCPUS.

JlaGopaTopuas padora «/3yueHne 00beKTOB OMOTEXHOIOTHI.



IpakTuyeckasi padora «IlonyueHne MOJIOYHOKUCIBIX IPOLYKTOBY.

Ikckypeust «buoTexHoIOrus — BaKHENIIas NPOM3BOJIUTENbHAs CHJIA COBPEMEHHOCTH
(Ha OMOTEXHOJIOTUYECKOE IIPOU3BOCTBO).

11 KUIIACC

Tema 1. 3ap0meﬂne H Pa3BUTHUE IBOJIIOINUOHHBIX Hpe}ICTaBJIeHI/Iﬁ B OHOJIOTHH

OpomonmonHass teopust Y. Jlapuna. Ilpeanochbuiku BO3HMKHOBEHHS JIapBUHU3MA.
’Kuznb u HayuHas nesrenbHocTh Y. [lapBuHa.

JIBuwkymue cwibl dBoionuu  BuAoB 1o Y. JlapBuHY (BbICOKass WMHTEHCHUBHOCTD
Pa3MHOXKEHHsSI OpPTraHMW3MOB, HACJIEICTBEHHAs HW3MEHYMBOCTh, OOph0a 3a CyIlEeCTBOBAaHHE,
€CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmnenne cuaTeTHdeckoir Teopuu sBomonuu  (CTD). HelTpampHas Teopus
sBomonu. CoOBpeMEHHash 3BOJIOLMOHHAS OuONOrus. 3HAUY€HHE OSBOJIOLMOHHOW TEOpUH B
($hOpMHUPOBAHUH €CTECTBEHHO-HAYYHOU KapTUHBI MUPA.

JdemMoHcTpanuu

Hoptpetsr: Apuctorens, K. Jlunne#t, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. KioBbe,
Y. HapsuHn, C. C. YUerBepukos, U. 1. llImansraysen, Jx. Xongein, /. K. benses.

Tabmuiel u cxembl: «Cucrema xuBoil npupozs! (no K. Jlunuer)y, «JlecTHuna >KuBbIX
cymectB (rmo Jlamapky)», «MexaHusm (opMupoBaHus NPUCHOCOOTIEHUNH Yy pacTeHuil u
#KUBOTHBIX (1o Jlamapky)», «Kapra-cxema mapupyra nyrtemectsus Y. lapBunay», «Haxonku
Y. lapsuna», «Dopmbl 60pbOBI 3a cyliecTBoBaHHe», «Ilopoasl romy6eit», «MHoroobpasue
KyJbTYPHBIX (opM KamycTeD», «Ilopoasl JOMaIIHUX KUBOTHBIX», «Cxema 00pa30BaHUs HOBBIX
BuaoB (o Y. lapBuny)», «CxemMa COOTHOIIEHHUS ABIKYIIUX CHJI 3BOMIOLMNY», «OCHOBHBIE
MOJIO’KEHUSI CHHTETUUECKOM TEOpUH IBOJIIOLIUNY.

Tema 2. Mukpo3Bosonus 4 eé pe3yabTaThl

[Momynsmust Kak dJIeMEHTapHas eIuHWIA SBOMIONNH. COBpPEMEHHBIC METOIBI OIECHKU
TeHETHUUYECKOTO pa3HO0Opa3us U CTPYKTYphI MonyJsiuil. I3MeHeHune reHo(hoH /1a MOMy IS KaK
DIIEMEHTAPHOE DJBOJIOIMOHHOE SIBJICHHWE. 3aKOH TeHeTHueckoro paBHoBecust JIx. Xapaw,
B. BaiinGepra.

DOneMeHTapHble (AKTOPHI (IBIKYIIME CHUJIBI) HBOJIONWW. MYyTaIMOHHBIN MpOIeCC.
KomOunatuBHass M3MEHUMBOCTH. [[peii) reHoB — ciyuaiiHble HEHamNpaBlieHHbIE W3MEHEHUs
4acToT aiened B momyisaiusax. DhdEeKT ocHoBatTems. Dpgexm OYmMulIOUHO20 20PAbIUKA.
CHuoicenue eememuuecko2o paznooopaszus. npudunsl u creocmeus. Illposenenue s¢pgexma



Opetiha eenos 6 Oorvwux u manreix nonyaiayusx. Murpanun. M3onsamus  TOMyJSIAN:
reorpaduueckas (IpocTpaHCTBEHHAs ), OMoorndeckas (pPenpoayKTUBHAS).

EcrecTBeHHBII 0TOOp — Hampabisomui (akTop HBOIIONHH. DOPMBI €CTECTBEHHOTO
oTOOpa: IBWKYIIMK, CTAOMIM3UPYIOIINUMA, pa3pbIBalOmui (Iu3pynTuBHBIN). [lomoBoi oTOOp.
Bo3HuKHOBEHHE M 9BOJIIOLUS COLUATILHOTO TIOBECHHUS KUBOTHBIX.

[TpucnocoOaeHHOCTh OPraHU3MOB KakK pPe3yibTaT MHKPOABOJIONHMH. BO3HUKHOBEHHE
npucrnocoOIeHni y opranu3MoB. Apomopdo3sl U uanoaaantauuu. [Ipumeps! npucnocodieHnit
y Opranm3MoB: Mopdonorndeckue, (QHU3NOIOrHYECKHe, OWOXMMHYECKUE, MOBEICHUECKHE.
OTHOCUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero xputepuu u crpykrypa. BumooOpa3oBaHue Kak pe3yJbTaT MHKPOIBOJIOIHH.
Wzomsiust — kimoueBoil  gaxtop BumooOpazoBanus. Ilytu u cmocoObl BuA000pazoBaHUS:
ajyonarpudeckoe  (reorpaduueckoe), CHUMMIATPUYIECKOE (IKOJOTHYECKOE), «MTHOBEHHOE»
(monummonauzanus, rudpuauzanus). JIuTenbHOCTh SBONIOIMOHHBIX TPOIECCOB.

Mexanu3zmbl (OpMUPOBaHUS OMOIOTUYECKOTO Pa3HOO00pasusl.

Ponb  3BOMOIIMOHHOW OHWONOTMM B pa3pabdOTKE HAYYHBIX METOJOB COXPaHCHUS
Omopa3zHooOpazusi. MUKPOIBONIONHUS M KODBOJIONHS MMApasUTOB M HMX XO03si€B. MeXaHU3MbI
dbopMUpOBaHUS YCTOWYMBOCTH K aHTUOMOTHKAM U CTIOCOOBI OOPHOBI C HEMl.

JdemMoHcTpanuu
Hoptpetsr: C. C. YerBepukos, J. Maiip.

Tabauipl u  cxembl: «MyTallMOHHAs W3MEHYMBOCTHY», «[lomymsiuoHHas CTpyKTypa
Buaa», «Cxema mnposBieHHs 3akoHa Xapau—BaiinOepra», «J/IBHKyliue CHIIBI 3BOJIIOLUN,
«OJKoyoruyeckas M30JSIIMS MOMYJSUM ceBaHCKOM ¢openn», «['eorpaduyeckas H30IALUSA
JMCTBEHHUIIBI CUOMPCKOM M JIMCTBEHHULIBI Jaypckoiy, «IlomyssiiroHHbIe BOJIHBI YHCICHHOCTH
XUITHUKOB H KepTB», «(CxeMa NeWCTBUS €CTeCTBEHHOro oTOopa», «®DopMbl OOpbOBI 3a
CYILLIECTBOBAHHEY, «MHycTpranbHbIil MEJIAHU3MY, «Kusble HCKOIIaEMBbIE»,
«ITokpoBUTENbCTBEHHAsE OKpacka >»XHBOTHBIX», «llpemympexnaromas okpacka >KHBOTHBIX),
«®Duznonoruyeckue agantanun», «IIpucrnocoOiIeHHOCTh OPraHU3MOB U €€ OTHOCUTEIBHOCThY,
«Kpurepun Buga», «Buabl-nBoiiHukn», «CrpykTypa Buga B npupoae», «Crnoco0sl
BugooOpa3oBanus», «l'eorpaduueckoe BumooOpazoBaHMe TPEX  BUAOB  JIAHABILEH,
«IKOJIOTUYECKOe BHU000pa3oBaHue BUIOB cuHuI, «[lomumionasr pacrenmity, «KamyctHo-
pelleuHbli THOpUI.

OO6opyaoBanue: repdapuu pacTeHUM, KOJJIEKIIMM HACEKOMBIX, dyuesa ITHUIl U 3BepeH C
IpUMEepaMHu Pa3InYHbIX MPHUCIIOCOOIEHHM, yyyena NTUIl U 3Bepeil pa3HbIX BHUJOB, repodapuu
pacTeHuit OIM3KKUX BUI0B, 00Pa30BaBIINXCS PA3IMYHBIMU CIIOCOOAMHU.

JlabopaTopHasi paboTa «BblsiBneHre U3MEHYUBOCTH Y 0COO€H 0OHOTO BUIAY.

JlaGopaTtopuass padora «IIpucnocoOiaeHuss OpraHu3MOB M HUX OTHOCHTENbHas
[1eJIECO00PA3ZHOCTHY.

JladopaTopnasi pa6oTa «CpaBHEHHE BUAOB [0 MOP(POJIOTHIECKOMY KPUTEPHIO).



Tema 3. MakposBosonus 4 eé pe3yabTaThl

Metonel  u3ydeHus MakpodBomonuu. IlaneonTonmormdeckue MeETOABl  U3YyYEHHUS
sBosroy. Ilepexonnsie (opmMbl U PUIOTEHETUYECKUE PSIBI OPTaHU3MOB.

buoreorpaduyeckue meronsl u3ydeHus osBomonud. CpaBHenue ¢aopsl U dayHbl
MaTepuKOB U OCTPOBOB. buoreorpaduueckue odmactu 3emiin. BUap-oHAEMUKHI U PETUKTHI.

9M6pI/IOJ'IOl"I/I‘l€CKI/Ie n CpaBHI/ITeJ'IBHO-MOp(bOJ'IOFI/I‘{eCKI/Ie MCTOJbI U3Y4YCHHS 5BOJIIOLIUH.
I'eneTnyeckne MeXaHU3MBI OBOJJIIOIIMM OHTOI'CHEC3a W IIOABJICHHA 5BOJJIIOIIMOHHBIX HOBIICCTB.
I"'oMmonornyHbie ¥ aHAJOTUYHBIC OpraHbl. Py,I[I/IMeHTapHI)Ie OpraHbl U aTaBHU3MBbI. MOHCKyanHO'
T'CHCTUYCCKUC, OMOXMMUYCCKHUE u MAaTEMATHUYCCKUC MCETOJbI HU3y4dYCHUA OBOJJIOIHH.
I"'oMmonornyHbBIC TCHEI. COBpeMeHHBIe MCTO/bI ITOCTPOCHUS (bHHOFGHeTI/I‘{eCKI/IX JCPECBLCB.

XpOMOCOMHI)IC MyTalWH U 5BOJIIOUA 'CHOMOB.

OO0mue 3akoHOMEpHOCTH  (TMpaBwia)  3BOIMOUUU. [lpunyun  cmenvl  YyHKYULL.
HeoOpaTiMocTh 3BOIIONUH. AanTuBHAs paauaiys. HepaBHOMEPHOCTh TEMITOB ABOJFOIIHH.

JdemoHcTpanun
Hoptpetsi: K. M. bap, A. O. Kopanesckuii, @. Mrosiep, 3. ['ekkenb.

Tabnuie! u cxembl: «DUITOTEHETUYECKHIA PSJT JIOMIAIN», K APXEOTTEPUKCY, «3BEPO3yObIe
smepbl», «Crerounedans», «PuanOPUTHY, «CeMeHHbIE AanopoTHUKNY, «bruoreorpadguyeckue
30HBI 3emum», «[lpeiid koHTHHEHTOB», «Penmukth», «HavampHble cTaguu 3MOPHOHAIBHOTO
pa3BUTUSL  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJOTMYHBIE M  aHAJOTUYHBIE  OPraHbI»,
«PynuMeHTh», «ATaBU3MBI), «XPOMOCOMHBIE HA0OpHI YeJIOBEKa W MIUMMaH3e», «[JaBHBIE
HAIpPaBIIEHUS IBOIOLUNY, «O0IIHE 3aKOHOMEPHOCTH BOJIOLIUNY.

O6ODVI[OB8.HI/IGI KOJUJICKIINH, rep6ap1x11z1, MYJSIZKH UCKOIIA€MbIX OCTATKOB OPraHU3MOB,
MYJISIKU TOMOJIOTHUYHBIX, aHAJIOTMYHBIX, PYAUMCHTAPHBIX OPraHOB MW aTaBHU3MOB, KOJUJICKIIUH
HaCCKOMBIX.

Tema 4. IIponcxoxaeHue U pa3BUTHE )KM3HU HA 3emJie

HayuHnble rumores3bl NpPOMCXOKICHHUS JKU3HM Ha 3emisie. AOMOreHe3 M IMaHCHEPMHS.
JloHay4HbBIE TPEICTaBICHMSI O 3apOXKACHUU JKU3HM (KpealnMoHM3M). ['mmore3a MOCTOSIHHOTO
CaMO03apOKJICHUs KU3HH U €€ onpoBepkeHue onbitamu O. Penu, JI. Cnanmnanuany, JI. [Tactepa.
[TpoucxoxaeHue >Ku3HU U aCTPOOUOIIOTHSL.

OcHOBHbIE DJTambpl HEOpraHWuyeckoil sBomonuu. Ilnanerapnas (reosornueckas)
ABOMIIOLIMS. XHMMHMUYECKas HBOJIONUS. AOHOTeHHBIH CHUHTE3 OpPraHMYeCKHX BEIEeCTB U3
Heoprannueckux. Omeir C. Mumnepa u I'. FOpu. OOpa3oBanue moauMMepoB M3 MOHOMEPOB.
Koanepsarnas rumoreza A. W. Onapuna, rumore3a mnepBuyHoro OyinboHa JIxk. XomnzaeiiHa,



reHerudeckas runotesa I'. Mémnepa. Pudosumsl (T. Uek) u runoresza «mupa PHK» V. I'mnGepra.
®dopmupoBanue MeMOpaH ¥ BOSHUKHOBEHHE TPOTOKJICTKH.

Hctopuss 3emnm u Mmeronsl €€ wu3ydeHus. lckomaemble OpPraHMYECKHE OCTATKH.
['eoxpononorusst u e€ Meroasl. OTHOcUTenbHass M aOCOJMIOTHAs  IEOXPOHOJIOTHUS.
I'eoxpoHoONOrnyecKas mKaaa: S0Hbl, IPbl, IEPUOBL, SITOXH.

Hauanbnsie 3Tanel opranndeckor 3Bosirouny. [1osiBiieHrE W 3BOJIIOLMSA TIEPBBIX KIIETOK.
OBomonusl Metabonu3Ma. Bo3HUKHOBEHHE TMEpBbIX 3KOcUCTeM. COBpEMEHHBIE MHUKPOOHBIC
OMOIUIEHKM Kak aHajor MepBbIX Ha 3emuse coodmiectB. Ctpomaronutsl. IlpokapuoTel u
3YKapHUOTBHI.

[TpoucxoxaeHne SykapuoT (CUMOMOTEHe3). DBOIIOIMOHHOE MPOUCXOKICHUE BHUPYCOB.
[IpoucxoxaeHne MHOTOKIETOYHBIX  OPraHM3MOB. BO3HUKHOBEHHWE OCHOBHBIX  TPYIII
MHOT'OKJICTOYHBIX OPTaHU3MOB.

OcHOBHbIE 3Tallbl 3BOJIIONUM BBICHIMX pacTeHud. OCHOBHbIE apoMOpP(O3bl PACTEHUH.
Beixon pacrenuii Ha cymry. [losiBieHue CHOpPOBBIX pacTeHUIl M 3aBOEBaHME MMM CYIIH.
Cemennble pactenust. [IporncxoxkaeHne BETKOBBIX PaCTEHUH.

OcHOBHBIE 3Tambl 3BOJIONHUH >XKUBOTHOTO Mupa. OCHOBHBIE apoMOp(O3bl KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX TUIIOB. [lepBbie XOp0BbIE
KUBOTHBIC. JKH3HBL B BOJIC. DBOIOIUS TTO3BOHOYHBIX. [Iponcxoxaenne aMmpuOuii M penTHIIni.
[Tpoucxoxaenue miekonurtalmux U nOtull. [lpunHnun kiarodeBoro apomopdosa. OcBoeHHe
0EeCrI03BOHOYHBIMU U TTO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3BuTtre >xu3HM Ha 3eMie MO 3paM W TNEpUOAAM: apXei, MPOTEpPO30H, MaNeo30i,
Me3030M, KaitH0301. O0111as XapakTeprucTUKa KJIMMaTa U reoJIOTMUecKuX mnpoieccoB. [losBiaeHue
U paclBEeT XapaKTEPHBIX OPraHU3MOB. YTIeoOpa3oBaHHE: €ro YCIOBHs U BIMSHUE Ha Ta30BbIi
coctaB aTMOC(]epHl.

MaccoBbie BbIMHUPAHHA — 3KOJOTMYCCKUC KPHU3HCHI IMPOLIJIOro. HpI/ILH/IHI)I n CICOCTBUA
MaccoBbIX BbIMUpaHHi. COBpEeMEHHBIH SKOJOTHUECKHUN KpU3HC, ero ocobeHHocTu. I[Ipobrema
coxpaHeHHus Onopa3zHooOpas3us Ha 3emiie.

CoBpemeHHas cucteMa opraHuyeckoro mupa. IlpunHnumnel knaccudukanyy opraHu3MoB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI OPTaHU3MOB.

JdemMoHcTpauuu

Hoptpetsr: @. Penu, JI. Cnamnanmnanu, JI. [Macrep, WM. . MeunukoB, A. W. OmapuH,
Jx. Xongeitn, I'. Ménnep, C. Mumsep, I'. FOpu.

Tabauiet u cxembl: «Cxema omnbita @. Peqny, «Cxema omnbita JI. [Tactepa mo u3yueHuto
caMo3apokJieHus knu3HW», «Cxema ombita C. Mumnepa, I'. FOpw», «OTanel HeopraHmdecKou
ABOJIOIUNY, «I'eoxpoHosiornyeckas mkanay, «HadaibHble 3Tanbl OPraHUYECKOW IBOIIOLIMNY,
«Cxema o00pa3zoBaHusi JYKapuOT MyTEM cuMOuoreHe3a», «CucremMa >KUBOW TPHUPOJIBIY,
«Ctpoenune  Bupyca», «Apomopdos3sl pacteHuit», «Purmoduth», «OIHOKIETOUYHBIC
BoZlopoCIn», «MHOrOKJIEeTOUHble BOJOpociHny, «Mxu», «llanoporHuku», «l'onoceMeHHbIe
pacteHus», «OpraHbpl IBETKOBBIX pacTeHHi», «Cxema pa3BUTUS JKUBOTHOTO MHPay,
«Apomopdo3sl  KUBOTHBIXY, «[Ipocteiimuey», «Kumeunononoctaeiey, «llnockue uepu»,
«YneHucToHorMEY, «PBIOEIY, «3eMHOBOHEICY, «ITpecMmblikarommecs», «IITumen,




«Mnekonuraromue», «Pa3Butue KuU3HM B apxeHckoil ape», «Pa3zBuTme KU3HU B
MPOTEPO3OMCKON 3pe», «Pa3BuThe KHU3HU B TNANCO30MCKOM 3pey», «Pa3BUTHE KU3HU B
ME3030MCKON 3pe», «Pa3BuTue >KM3HM B KalHO30MCKOW 3pe», «CoBpeMeHHass CcHUCTEeMa
OpPraHUYECKOT0 MUPaAY.

OO6opynoBanue: repbapu  pacTeHUH pPA3TUYHBIX OTJEIOB, KOJUICKIMH HACEKOMBIX,
BJIQXKHBIE IpernapaThl >XKMUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIMM HUTJIOKOXKHUX, CKEJIEThI
MO3BOHOYHBIX JKUBOTHBIX, Yyuyeja NTUIl U 3BepeH, KOJUIEKIMU OKAMEHEJOCTEH, IOJIE3HBIX
MCKOMAeMbIX, MYJISKA OPTraHUYECKUX OCTATKOB OPTaHU3MOB.

BuprtyanabHas JabopatopHasi padora «MoxenupoBanue onsiToB Muiuepa—tOpu 1o
W3YYCHHIO a0MOTEHHOTO CHHTE3a OPraHNYECKUX COSAMHCHHI B IEPBUYHON aTMOcdepe».

JlabopaTopHasi pa6ora «/3yueHne u oOnMcaHWE MCKONAEMBbIX OCTaTKOB JIPEBHUX
OpPraHU3MOBY.

IpakTnueckass padora «l3yueHne o0cCOOCHHOCTEH CTPOEHUS PACTEHHUH pPa3HBIX
OTJICJIOBY.

IIpakTnyeckass  padora «/3yueHue  ocoOeHHOCTEH  CTPOCHHUA  MO3BOHOYHBIX
KUBOTHBIXY.

Tema S. IIpoucxo:kaeHue 4yeJi0BeKa — AaHTPONOreHe3
Pazaenbl u 3agaun anTponosiorui. MeTo sl aHTPOIIOJIOTHH.

CraHOBIIEHHE NPEACTABIECHUN O IPOMCXOXKIECHUU 4YEJIOBEKA. PEelMIvo3HbIE BO33pEHUS.
CoBpeMeHHbIE HAyYHbIE TEOPHH.

CxoncTBo 4yenmoBeka € JKMBOTHBIMH. CHCTEMaTHUYECKOE TIONOKEHHE 4YellOBEeKa.
CBuzeTenbcTBa CXOJACTBA UENOBEKAa C JKMBOTHBIMH: CpPaBHHUTEIbHO-MOp(]OIOrHUecKue,
AMOpHOTIOTHYECKHEe, (U3HOIOTO-OMOXUMUYECKHE, ToBeAeHuUeckrue. OTIUYHus 4YeloBeKa OT
JKUBOTHBIX. [IpMOXO0K/IeHHE U KOMILIEKC CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BuUTHE TOJIOBHOTO
MO3Ta U BTOPOW CUTHAJIbHON CUCTEMBI.

JBwxymme  cuibl  (pakTopbl)  aHTpONOreHe3a:  OWOJIOTHYECKHE,  COLUAJIbHBIE.
CooTHo1ieHre OMOJIOTMYECKUX U COLMANBHBIX (DAKTOPOB B aHTPOIIOTE€HESE.

OcHoOBHBbIE CTaJIUU aHTpoOIIOreHe3a. PaHHMe yenoBekooOpa3Hble 00e3bsiHbI (IPOKOHCYJIbI)
U paHHHE TOHTHIbI — OOIIUE MPEIKH YeTOBEKOOOPa3HBIX 00€3bsiH U JI0JeH. ABCTPATIONUTEKN —
JIBYHOTHE TpeaKu JroAeil. YeloBek yMelbld, MepBble M3rOTOBICHUS Opyauid Tpyna. YemoBek
MPSIMOXOJISAIINI U TIEPBBIN BBIXOJ Ntojel 3a mpeaensl Adpuku. YenoBek reienbOeprekuii —
001Inii MpeoK HeaHAePTaTbCKOTO YeJIOBEKa U YEJIOBEKa Pa3yMHOT0. YeloBeK HeaHIepTaIbCKUH
Kak BHUJ JIFOJEH XOJIOJHOrO KiauMmara. YernoBeK pa3yMHbIA COBPEMEHHOIO THUIA, JEHUCOBCKUM
YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a npenenamu Adpuxu. [laneoreHeTnka u najeoreHoOMHUKa.

DBOJIIOLIUSL COBPEMEHHOTO uenoBeka. EcTecTBeHHBIH OTOOp B MOMYJSIIMAX YeJIOBEKa.
MyTtannonssiit iporiecc U noaumMopdusm. [lomysioHHbIe BOIHBI, Ipeil) reHoB, MUTpaLus U
«a(h ekt ocHOBaTENSH» B MOMYJISALUAX COBPEMEHHOI'O YeJIOBEKA.



UYenoseueckue pacel. [lonsitue o pace. bonbmme pacel: eBporeouHas (€Bpasuiickas),
aBCTpao-HErpouHasl (PKBAaTOpHUAJIbHAS), MOHTOJIOMHAsl (a3UaTCKO-aMepuKaHcKas). Bpems u
NyTH paccelieHuss 4YeloBeka 1o IulaHere. EauHCTBO yenoBedyeckux pac. Hayunas
HECOCTOSITENIFHOCTh ~ pacu3Ma.  [IpHCIOCOONCHHOCTh  4YelnoBeKa K  Pa3HBIM  YCJIOBHUSM
OKpyXaromiei cpeapl. BiausiHue reorpaduueckoi cpenbl U jpeiida reHoB Ha MOpPHOJIOTHIO U
(U3UOIIOTHIO YeTIOBEKaA.

MeXIUCIUTUIMHAPHBIE METOAbl B (U3HUYECKON (OMOJIOTUYECKOW) aHTPOIIOIOTHH.
OBOJIIOLIMOHHAS ~ AQHTPOMNOJIOTUS W TAJCO0aHTPOMNOJIOTHUS  YEJIOBEYECKUX  IMOIYJISALIMIA.
buoconmaneHble  HWccienoBaHUA ~— OPUPOABI  yenoBeka.  McciemoBaHue — KO3BOJKOLHMM
OMOJIOTMYECKOI0 ¥ COLMAILHOIO B YEJIOBEKE.

JdemoHcTpauuu
Ioprpetsl: Y. JdapBun, JI. Jluku, A. 4. Porunckuit, M. M. I'epacumos.

Tabmuubl 1 cxeMbl: «MeToabl  aHTpomoJiorTun», «['0JIOBHOM  MO3r  YeloBeKay,
«UYenoBexkooOpa3Hbie 00€3bsiHBDY, «CKENeT 4eloBeKa U CKeNeT IIUMIIaH3e», «PyaumeHTsl u
aTaBU3Mbl», «/[BIKyIIME CHUJIBI AHTPOIOreHe3a», «DBOJIOIMOHHOE JPEBO YEIOBEKaY,
«ABcTpanonurek», «HenoBek yMensblit», «HenoBek NpAMOXOIAIui», «/eHncoBCKUl 4eoBeK»
«Heangepraneupy, «KpomanboH1s, «lIpenku yenoBeka», «ITambl IBOJIIOIUU YEIOBEKAY,
«PacpI uenoBekay.

O0opyioBaHKe: MYJISDKA OKaMEHEIIOCTEH, MPEIMETOB MaTEPUATIBHOM KYJIbTYPBhI IIPEIKOB
qenoBeka, penponykiuu (pororpaduu) KapTHH ¢ MHQPOJOTHUYSCKUMU H  OMOJICHCKUMU
CHOKETaMH ITPOUCXOXKCHUS YeIoBeka, poTorpaduu HaX0JA0K UCKOMAEMbIX OCTATKOB YEJIOBEKa,
CKeJIET YelIOBeKa, MOJIEIb 4Yeperna 4eloBeKa W uYepera IIUMITaH3€, MOJENb KUCTH YeJOBeKa U
KHCTH IIMMITaH3€, MOJICIIH TOpCa MPEIKOB YEIOBEKA.

JlabopaTopuasi pa6ota «/3yueHne OCOOEHHOCTEl CTpPOEHHUs CKeleTa YeloBeKa,
CBSI3aHHBIX C MPSMOXOKIECHUEM.

HpaKTI/I‘IeCKaﬂ paﬁoTa «I/I3yquI/Ie AKOJIOTUYECKUX adalTalluid 4eI0BEeKa.

Tema 6. DJxonormss — Hayka O B3aHMOOTHOIICHHMSAX OPraHU3MOB H
HAJOPraHU3MEHHbIX CHCTEM C OKPY KAaIoLIel cpeaoi

3apoxaeHue u pa3BuUTHE OSKojoruu B Tpyaax A.I'ymGonsara, K. ®@.Pynve, H.
A. CeseproBa, J. I'ekkensi, A. Tencnu, B. H. CykauéBa. Paznenst u 3amaun skonoruu. CBsizb
HKOJIOTHH C IPYTUMHU HayKaMH.

Mertoab! skosnoruu. IToneBsle HaOMIOAEHUSA. DKCIEPUMEHTBI B 3KOJOTHH: MPUPOIHBIE U
naboparopHble. MoaenupoBaHyue B 3KOJOTUU. MOHUTOPUHT OKpY>KaOIIeH CpeJibl: JIOKaIbHBIMH,
PETHOHANBHBIN U TI100aIbHBIN.

3HaueHUe SKOJIOTUYECKUX 3HAHWM U1 YelIoBeKa. DKOJIOTMUECKOE MHPOBO33PEHHE Kak
OCHOBa CBS3€H YeloBEeYeCTBAa C MNpuponod. POpMHpOBaHME SKOJOTUYECKOM KYJIBTYphl M
HKOJIOTUYECKON I'PAMOTHOCTH HACEJICHHUS.



JdemoHcTpauuu

Hoptpetsr: A. 'ymbonbar, K. @. Pynse, H. A. CeeprioB, 3. I'ekkens, A. Tencnu, B.
H. Cykaués.

Tabnuubl u cxembl: «Pazgensr sxonorun», «Meroabl sKoI0runy», «CXxemMa MOHUTOPUHTA
OKPYXaIOIIEH CpeabD».

JlabopaTopHas padora «/I3ydeHre METO0B 3KOJIOIMYECKUX MCCICIOBAHUIY.

Tema 7. Opranusmsl u cpeia O0UTAHUSA

Okonorndyeckue (akTopel M 3aKOHOMEpPHOCTH HX JeiictBus.  Kiaccudukarus
9KOJIOTUYECKUX  (hakTopoB:  aOuoThyeckue, OHOTHUECKHe, aHTpororeHuole.  OOmume
3aKOHOMEPHOCTH JACUCTBHs dKoyorudeckux (akropos. IlpaBuino mumaumyma (K. Hlnpenrens,
10O. JIn6ux). TonepaHTHOCTh. DBPUOMOHTHBIC U CTECHOOMOHTHBIC OPTaHU3MBI.

Abunotnyeckue daktopbl. CBET Kak 3KoJorudeckuii pakrop. JlelicTBue pa3HbIX yU4aCTKOB
COJIHEYHOI'O CHEKTpa Ha OpraHU3Mbl. DKOJOTMYECKHE TPYIIbl PACTEHUH M JKUBOTHBIX I10
OTHOLLEHHUIO K cBeTy. CUrHanbHas pojib cBeTta. @oTonepuoinsm.

Temmeparypa kak skomormueckuii (akrop. [leiicTBue TemmepaTypbl Ha OpraHH3MBI.
[ToMKnIOTEpMHBIE U TOMOHOTEPMHBIE OPIAHU3MBbl. DBPUTEPMHBIE U CTECHOTEPMHBIE OPTaHU3MBI.

BrnaxnocTs kak skonornyeckuit gaxrtop. IIpucnocobnenuss pacTeHU K MOAIEPKAHUIO
BoJHOTO Oananca. Kiaccupukanms pacTeHHid 1O OTHOIICHHWIO K Boje. [IpucmocobieHust
JKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXUMA.

Cpenpl oOuTaHMs OPraHW3MOB: BOJHAs, HA3€MHO-BO3AYIIHAs, MOYBEHHAs, TTyOMHHAS
MOAMOYBEHHAs, BHYTpPHOpPraHU3MeHHas. DU3NKO-XUMHUYECKHE OCOOCHHOCTH Cpell OOMTaHUs
opranu3moB. [IpucnocobmaeHus: OpraHu3MoB K KU3HU B Pa3HBIX CPEIax.

buonoruueckue putmbl. BHemHne u BHyTpeHHHE puUTMbl. CyTOYHBIE W TOJUYHBIE
putMsl. [Iprcnoco01eHHOCT OPraHU3MOB K CE30HHBIM U3MEHEHHSIM YCIOBUN )KU3HU.

XKuznennsie ¢popmbl oprann3MoB. [lonsTue o xuzHeHHON (hopme. JKu3HeHHBIE (OPMBI
pacTeHuil: JepeBbs, KYCTapHUKH, KYCTAPHUYKH, MHOTOJIETHHE TpPaBbl, OJHOJIETHHE TpPAaBHI.
JKuzneHusle (GOpPMBI KUBOTHBIX: THAPOOHMOHTBI, T€OOMOHTHI, a’dpOOMOHTHL. (OCOOEHHOCTH
CTpOEHUS U 00pa3a KU3HU.

buotnueckne Qakropel. Buabpl OHOTHYECKMX  B3aUMOJEHCTBUN: KOHKYPEHIIUS,
XUIIHAYECTBO, CUMOMO03 U ero ¢opMel. [lapazutusm, Koomeparus, MyTyain3M, KOMMEHCATH3M
(KBapTUpAHTCTBO, HaxJieOHM4YecTBO). Herpoduueckue  B3auMoIeHCTBUS  (TOMHUYECKHE,
dopuueckue, (adpuyeckue). 3HaUyeHHE OWOTUYECKUX B3aUMOJICHCTBUN I CYIIECTBOBAHMS
OpPraHu3MOB B cpesie ooutanus. [IpUHIINTT KOHKYPEHTHOTO UCKITIOUEHUSI.

JdemMoHcTpanuu



Tabmuibl U cxembl: «IKoJorTHueckre GakTopbly, «CBETOBOM CHEKTP», « IKOJIOTHUECKHUE
IPYIIBI )KUBOTHBIX IO OTHOILEHUIO K CBETY», « TeII0KpOBHBIE JKUBOTHBIEY, «XO0JIOAHOKPOBHBIE
KHUBOTHBIEY», «DU3HONOrMYECKHE aJanTaluu XUBOTHBIX», «Cpenbl OOMTaHUS OpPraHHU3MOBY,
«buonoruyeckue puTMbD, «KuzneHusie GopMbl pacTeHHi», « Ki3HeHHbIE (POPMBI JKUBOTHBIX),
«IJKOCUCTEMA IIUPOKOIMCTBEHHOIO JIeca», «DKOCUCTEMa XBOMHOro Jieca», «llemu nuranusy,
«XunanyectBoy, «Ilapasutuzm», «Konkypenmus», «Cumomnosy, «Kommercanmzmy.

Oo6opynoBanue: repOapuu  pacTEHUH W IKUBOTHBIX, MPUCIOCOOJICHHBIX K BIUSHHUIO
pasIMYHBIX ~ SKOJIOTMYECKUX  (aKTOpPOB, TIepOapuM  CBETOJNIOOMBBIX, TEHEIIOOMBBIX U
TEHEBBIHOCIMBBIX PACTECHHM, CBETONIOOMBBIC, TEHETIOOWBBIE M TEHEBHIHOCIMBBIE KOMHATHBIC
pacTteHus, repOapud M KOJUIEKLHMU TEIUIOJIOOMUBBIX, 3MMOCTOMKHMX, MOpPO30YCTOWYMBBIX
pacTeHMi, uyuyena NTUI] W 3Beped, repdapuy pacTeHUH, OTHOCIIIUXCA K THUrpopuTam,
KcepopuTaM, Me30(pHUTaM, KOMHATHBIE pPACTEHHsI JaHHBIX TPYII, KOJUIEKLUH KUBOTHBIX,
OOHUTAIOIIMX B Pa3HBIX Cpeiax, repOapuu U KOJUICKIIMU PACTEHUH M KUBOTHBIX, 00JIaJaI0LINX
yepTaMd HPUCHOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHHSM YCJIOBUM JKU3HHU, repbapuu Hu
KOJUICKIIMM PACTCHUH W JKUBOTHBIX PA3JIMYHBIX JKU3HEHHBIX (OPM, KOJUICKIUHU KUBOTHBIX,
YUYacCTBYIOUIMX B Pa3IMUHbIX OMOTUYECKUX B3aMMOICHCTBHSIX.

JlabopaTopHasi pabora «BrlsiBneHne npucnocobieHuii OpraHu3MoB K BIUSHUIO CBETa.

JlabopaTopHnasi pa6oTa «BbisiBieHHEe NPUCHIOCOOIEHUI OPraHu3MOB K  BIMSIHUIO
TEMIEPATYPbI».

JlabopaTopHasi padora «AHaTOMHUYECKHE OCOOCHHOCTH pPACTEHUH U3 pa3HBIX MECT
oOUTAHUS.

Tema 8. Jkos10rust BUAOB U NMOMYJISALUM

DKOJOTMYECKHE XapaKTepUCTUKH nomysuuu. [Tomymsmus kak Onosiornyeckas cucremMa.
Ponp HeogHOpOAHOCTH cpefbl, (U3NYECKUX OapbepoB W OCOOEHHOCTEH OMOIOTHMH BHJIIOB B
(GOopMHUPOBAHNUU TPOCTPAHCTBEHHOM CTPYKTYpPHI NOMyJIsiiiuii. OCHOBHBIE TTOKA3aTENN MOMYJISIUN:
YHUCJIIEHHOCTD, IIJIOTHOCTb, BO3pacTHas M IIOJOBAas CTPYKTypa, POXKIAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTb, MUTPALIHSL.

Dkonornyeckas CTpykTypa nonmyisiuu. OLeHKa YMCIEHHOCTH MONyJsiuu. J[MHamuka
HOMYJISIUK U €€ perynauus. buortnueckuil moteHuuan nonyiasuuu. MoaenupoBaHie JMHAMUKH
nonynsanud. KpuBble pocTa ducieHHOCcTH mnomynsuud. Kpusble BbDKHMBaHUS. Perynsnus
YUCJIEHHOCTU MOMYJISIIUIA: POJb (aKTOPOB, 3aBUCSIIMX M HE 3aBUCALUIMX OT IUIOTHOCTH.
DKosoruyeckue cTpaTeruu BUIoB (r- u K-crpaterun).

Ilonatue 00 okojoruyeckod Huiie Buaa. MectooOuTaHnue. MHOroMepHas MOJENb
skonornyeckod Humm Jx.M. XarunHcona. Pa3mepsl skonornyeckod Humu. [loTeHnmansHas u
peanu30BaHHasl HUILLIU.

Bun kak cucrema momynsuuid. Apeansl BUIOB. BuUIbI MU MX KU3HEHHBIE CTPATETHH.
DKOIOrnYecKrue SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEIEHUS W MWIpallMi JKUBOTHBIX. buosormyeckue WHBa3UU
qy’KEpPOJIHBIX BUJOB.



JdemoHcTpauuu
[optper: Ix. . XaT4uHCOH.

Tabauis u CXEMBbIL: «DKOJIOTHYECKUE XapaKTEePUCTUKU MOITYJIALIUNY,
«IIpocTpaHCTBEHHass CTPYKTypa NONyJSIUW», «BO3pacTHble NHUpPaMHUAbl  MOIYJIALIUNY,
«CKOpOCTh ~ 3acefieHHs IOBEPXHOCTH 3€MJIM  pa3M4yHbIMM  opraHusmamu», «Mojenb
skoJsiornyeckor Humu Jx. M. XaTunHcoHay.

O6opynoBanue: repOapuy pacTeHUM, KOJIEKINN )KUBOTHBIX.

JladopaTopuasi pa6ora «IIpucnocoOieHus ceMsH pacTeHUN K PacCEeICHHUIO.

Tema 9. DKoJI0rus COOOIIECTB. JKOJOrHYeCKHe CHCTEMBI.

CooOmiectBa opranu3MoB. buoieHos u ero crpykrypa. CBs3u MeXAy OpraHu3Mamu B
OuoILEHO3E.

Okocucrema Kak oOTkpbltas cuctema (A. Jx. Tenciaun). PyHKUMOHAIbHBIE OJIOKH
OpraHU3MOB B 3KOCHUCTEME: IPOAYLIEHTBI, KOHCYMEHTbI, peayleHThl. Tpoduueckue ypoBHH.
Tpoduueckue nenu u cetu. Abuorndyeckue 010ku 3kocucTeM. [10UBBI U UJIBI B 3KOCHCTEMAX.
KpyroBopot BelecTB ¥ MOTOK 3HEPTUU B IKOCUCTEME.

OcHOoBHbIE TIOKa3aTeJIM HKOCUCTEMBbl. buomacca u mpoAykius. OKOJIOTMYECKUe
MUPAMUJIBI YUCEIl, OMOMACCHI U DHEPTHH.

Junamuxa 9KOCUCTEM. Kamacmpodghuueckue nepecmpouKu.
@nyxmyayuu. HanpaBiieHHbIE 3aKOHOMEPHBIE CMEHBI COOOIIECTB — Cykieccuu. [lepBuunbie u
BTOPUYHBIE CYKIECCMM M HX NPUYMUHBL. AHTPONOTE€HHbIE BO3ICHCTBUA HA CYKIECCHHU.
KnumakcHoe cooOiectBo. bropa3zHooOpasue M MOJIHOTAa KpPyroBOpOTa BELIECTB — OCHOBA
YCTOWYMBOCTU COOOIIIECTB.

[IpuposHbie dKOCUCTEMBL. DKocucmemvl 03€p U pek. DKocucmemvl. MOpeu U OKeaHos.
Drocucmemvl myHop, iecos, cmenetl, Ny CmvlHb.

AHTpOHOFeHHHe OKOCHUCTCMBI. AFpOBKOCI/ICTCMa. Ar POLICHO3. Pazauums MCKAY
AHTPOIOTCHHBIMHU U IMPUPOJHBIMH SKOCUCTCMAMMU.

Ypboskocuctembl. OCHOBHBIE KOMITOHEHTHI ypOo3kocucTeM. ['oposickas diopa u dayHa.
CunaHTponu3anus ropojackod ¢ayHbl. buonornueckoe #  XO34HCTBEHHOE 3HAUY€HUE
arpo’KOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aWMOJCWUCTBUN  OpraHU3MOB B
sKocucTeMax. Poib  kackaonoeo sggexma u 6u008-30upuxamopos (Kuouesvix 6udos) 8
@yHrkyuonuposanuu  sxocucmem. llepeHOC HHEPrUM W  BEHIECTB MEXKAY CMEKHBIMU
OKOCHUCTEMAaMH. Y CTOMYHMBOCTh OPraHU3MOB, TMOMYJSALMA W 3KOCUCTEM B  YCIOBHUSX
€CTECTBEHHBIX U AHTPONIOTCHHBIX BO3/ICHCTBUH.



Mexanuszmvr  6030eticmeus 3aZpﬂ3H€Hul/7 PA3HbIX MuUnoe Ha Cy60p2aHu3M€HHOM,
OpPCAHUSMEHRHOM, NONYJIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX, OCHOBbl IKOJIOCUHUECKO2O
HOPMUPOBAHUA AHMPONOCEHHO20 8030elCmeus. MCTO,I[OJ'IOFI/ISI MOHHUTOpHHI'a €CTCCTBCHHBIX M
AHTPOIIOI'CHHBIX 9KOCUCTEM.

JdemMoHcTpanuu
Hoptper: A. Ix. Tencnu.

Tabnuibl 1 cxembl: «CTpyKTypa OMOIICHO3a», « DKOCHCTEMA IIMPOKOIUCTBEHHOTO JIECay,
«JKocucTemMa XBOWHOTO Jecay, «DyHKIMOHAIbHBIE TPYIIBI OPraHU3MOB B OSKOCHUCTEMEY,
«KpyroBopor BemectB B 3kocucteme», «llemum mnwmTaHus (macTOWIIHAS, ETPUTHAs)»,
«JKoJoThYecKasi MUpaMKuIa YUucen, « IKOJIOTHYecKas nupaMuia OMoMacchb», « IKOJIOrHIecKas
nupamuga sHeprum», «OOpazoBanue Oonora», «llepBuuHas cykneccus», «BoccraHoBieHue
jeca mociie Tmoxkapay, «IKocHcTemMa 03epa», «ArpoueHos», «KpyroBopoT BeHIECTB M MOTOK
SHEPTHH B arporieHo3e», «IIpumepsl ypOo3KOCHUCTEM.

O6opynoBanue: repOapuy pacTeHUM, KOMIEKIIMA HACEKOMBIX, yyuyerna NTHUI] U 3BEpei,
repOapuu KyJIbTYPHBIX H JUKOPACTYIINX PACTCHHIA, aKBAPUYM KaK MOJIEITh YKOCHCTEMBI.

IIpakTnyeckas padora «!3ydyenue u onucanue ypo0o3KOCHUCTEMBIY.

JlabopaTopHasi padora «3yueHune pazHooOpa3usi MEIKUX MOYBEHHBIX UICHHUCTOHOTHX
B Pa3HBIX YKOCUCTEMAaX).

IKeKypeust «DKCKYpCHsl B THIIMYHBINA OnoreoneHo3 (B ayOpaBy, Oepe3HsK, eIbHHK, Ha
CYXOJIOJIbHBII MM TIOMMEHHBIH JIyT, 03ep0, O0JIOTO)».

IKCKypeust «DKCKYpPCHsI B arposKocHcTeMY (Ha MOJI€ UM B TEINIMYHOE XO03SIHCTBO)».

Tema 10. Buocdepa — rnodanbHas IKocucTremMa

buocdepa — obmierutanetapnast o6osouka 3emiid, T/€ CYIIECTBYET HJIM CYIIECTBOBAIA
*u3Hb. Pa3BuTHe npeacraBnenuii o buochepe B Tpyaax 3. 3rocca. Yuenue B. . Bepnaackoro o
6uocpepe. Obmactu 6uocdepsl u e€ cocras. JKupoe BemecTBo Onocdepsl U ero GyHKINU.

3aKOHOMEPHOCTHU cytiecTBoBaHus Ouocheprsl. OcobeHHOCTH OMochepsl Kak rio0aabHOM
skocucTeMmbl. JluHammyeckoe paBHoBecue B Ouocdepe. KpyroopoTel Bemects U
OroreoxMMHYECKHe HUKIIBI (Yriieposa, a3ota). PUTMHUUHOCTD siBIIeHUH B Onocdepe.

3onanbHOCTh OMochepbl. [TonsaTre o 6uome. OCHOBHBIE OMOMBI CYILIU: TYHJpPa, XBOWHBIE
jeca, CMEIIaHHbIe U HMIMPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHbI, IIyCThIHU, TPOIIUYECKHUE JIeca,

BBICOKOTOphsl. Kitumar, pacTUTEIbHBIN U KUBOTHBIN MUP OMOMOB CYIIIH.

CtpykTypa W (QYHKUUS >KUBBIX CHCTEM, OIIEHKAa HX pPECYpCHOr0 TMOTEHIHaNa |
O6rochepHbIX PYHKITHIA.

JdemMoHcTpauuun



[Toptpetsl: B. U. Bepuaackuii, 3. 3rocc.

Tabmunbl u cxemsl: «I'eochepnr 3emmmn», «Kpyropopot a3zora B mpupoae», «Kpyrosopor
yriiepojia B npupojie», «Kpyrosopot kuciopoaa B npupojae», «KpyroBopoT BoJAbI B IPUPOEY,
«OcHoBHBIE OuMoOMBI cymmn», «Knumatmdyeckue mosica 3emnm», «TyHmpay, «Taiiray,
«Cmemannbii  sec», «llupokonmuctBenuniit sec», «Crenb», «CaBaHHa», «IlycThIHSY,
«Tponuyeckuii ecy.

O6opynoBanue: repOapuy pacTeHUN pa3HbIX OMOMOB, KOJUIEKIIUU KUBOTHBIX.

Tema 11. YesioBek U OKpYy:Kamomas cpeaa

DKOJIOTUYECKHEe KPHU3UChl M WX MPUYMHBL. Bo3jaeiicTBue uenoBeka Ha Ouocdepy.
3arpsi3HEeHUE BO3AYIIHOM cpeabl. OxpaHa Bo3ayXa. 3arpsi3HeHHE BOAHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Pa3zpyiienne moussl. OXpaHa MOUYBEHHBIX PeCypcoB. MI3MeHeHue kiumara.

AHTpOIIOT€HHOE BO3JEHCTBME HAa PACTUTENbHBIM M KUBOTHBIH Mup. OxpaHa
PacTUTENBHOTO U KMBOTHOI'O MHUpa. OCHOBHBIE MPUHLIUIIBI OXpaHbl MpUpoJibl. KpacHble KHUTH.
Oco60 oxpansiembie nipupoaubie Tepputopun (OOIIT). boranudyeckue caabl U 300JI0THYECKUE
MapKH.

OCHOBHBIE MTPUHIIMITBI YCTOMYMBOTO Pa3BUTHS YEIIOBEUYECTBA U NMPHUPOABL. PanmonansHoe
NPUPOJIONIONB30BAHNE M COXpaHEHHE OuoJormueckoro pasHooOpasus 3emumn. OOmme
3aKOHOMEPHOCTH TI100aJIbHBIX IKOJIOTHYECKHX KpU3ucoB. OCOOEHHOCTH COBPEMEHHOTO KpU3Hca
" €TI0 BEPOATHBIC ITOCIICACTBUA.

Pa3Butne METOJIOB MOHHUTOPHHTA pa3BUTHUSA OTIaCHBIX TEXHOT€HHBIX
npotieccoB. Cucmemuule uccne008anus nepexooa K pecypcocbepezaroueti u
KOHKYPEHMOCHOCOOHOU  3Hepeemuke. buonocuueckoe  pasHoobpasue  u  OUOpecypcoi.
Hayuonanvhvle ungopmayuonusvie cucmemvl, obecneyusaiowjue OOCMyn K uUH@opmayuu no
COCMOSIHUIO OMOeNbHbIX 6Ud08 U sxocucmem. (OCHOB8bI dKOpeaburumayuy 3KOCUCHEM U
€cnoco606 60pvobL ¢ buonospexcoeHusMU. Pekoncmpykyus MOPCKUX U HA3EMHBIX IKOCUCTIEM.

JdemMoHcTpauuu
Tabmuubl W cxewmbl: «3arpsi3HeHHE aTMocepb», «3arps3HEHHE TUapochepb»,

«3arpszHeHre nouBbl», «[lapHukoBeili  3pdexkr, «Ocobo oxpaHsemMble NPUPOAHbBIE
TEPPUTOPUNY, «Mozenn yrnpasisieMoro MUpay.

O6opynoBanue: Gpororpaduu oXpaHseMbIX pacTeHU U KUBOTHBIX KpacHol kHuru Poccuiickoit
®enepanun, KpacHoW KHUTH pervoHa.




OIPEIEAETCA YYUTEIIEM HAa OCHOBE MMEIOLIUXCS MAaTepUaIbHO-TEXHUYECKUX PECYPCOB U
MECTHBIX IIPUPOIHBIX YCIOBUA.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'A HA
YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHI

@I'OC COO ycranaBnuBaeT TpeOOBaHMUSA K pe3yJbTaTaM OCBOCHHS OOYYarOIIUMUCS
IpOrpaMM CpeIHEro o0mIero 00pa3oBaHus: JINYHOCTHBIC, METAIIPEIMETHBIC M ITPEAMETHBIE.

B cTpyKkType NTMUYHOCTHBIX PE3yJIbTATOB OCBOCHMS MPOTPAMMBI MO OMOJIOTHH BbIICIICHbI
CIEyIOIIME COCTABIAIOIINE: OCO3HAHHME OOYyYarOIIMMHCA  POCCUUCKONW  Tpa)JaaHCKON
UJIEHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO, CaMOCTOSITEJIBHOCTH u
CaMOOIIPEJICIICHULO, Halu4ue Momueayuu X 00y4eHHUI0 OHOJIOTHH, YelleHanpasieHHoe
pazeumue BHYTPEHHUX YOEKIEHUN TUYHOCTHA Ha OCHOBE KJTFOUEBBIX IIEHHOCTEHW U UCTOPUUECKUX
TpaiuUUi pa3BUTUS OHOJOTUYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YUYAIOLTUXCS
PYKOBOJCTBOBATbCS B CBOEM  JIESITEIBHOCTH  LIEHHOCTHO-CMBICIIOBBIMU  yCTaHOBKAaMHU,
MPUCYHIMMH CHCTEME OHMOJIOTMUECKOTO 00pa3OBaHUsl, Haluuue npasoco3HaHus SKOJIOTHIECKON
KYJbTYpPbl, CHOCOOHOCMU CMAUMb 1IEIN U CTPOUTD KU3HEHHBIE IIIAHBbI.

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHUSI TPOrPAMMBI TT0 OMOJIOTHH JIOCTUTAIOTCS B €IMHCTBE
y4eOHOM M BOCTIHUTATEIbHON AEATEIHLHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCHHCKUMU
COLMOKYJIbTYPHBIMH, UCTOPUYECKUMHU U AYyXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMH, MPUHITHIMU B
oOmiecTBe MpaBUJIaMH U HOPMaMHU TOBEACHUS M CIIOCOOCTBYIOT MpOIlECCaM CaMOIO3HAHUS,
CaMOBOCIIMTAaHHS U CaMOPa3BUTHSI, Pa3BUTU BHYTPEHHEW IMO3HMIMU JIMYHOCTH, TATPUOTU3MA U
YBOKEHUS K 3aKOHY U INPABOMNOPSAKY, YEIOBEKY TpyZa M CTAPLIEMY IOKOJIEHUIO, B3aUMHOIO
yBaXEHHUsA, OEpeXHOr0  OTHOMICHWs] K  KyJIbTYpHOMY  HACJIEIUI0 U  TPATUIHUAM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Mpupoae U OKPYKAKOLIEH cpele.

JIn4HOCTHBIE PE3yIbTaThl OCBOEHUS yueOHOTro npeaMera «bruosnorus» JoMKHBI OTpaXkaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYYarOLIUXCSl PYKOBOJICTBOBATHCS COPMHUPOBAHHON BHYTpEHHEH
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHEHTAlUi, IO3UTUBHBIX BHYTPEHHHUX
yOeXeHU, COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTSM POCCHHMCKOro  OOILEeCTBa,
pacivpeHue >KU3HEHHOTO OIbITa M ONbITA JESITENIbHOCTH B IMPOILECCE Pealn3allid OCHOBHBIX
HalpaBJIeHUH BOCIUTATEIBbHON JeSITeIbHOCTH, B TOM YHUCIIE B YACTHU:

1) rpaaaHCKOro BOCIUTAHUS:

C(OPMHPOBAHHOCTh TPAXKMAAHCKOM TMO3UIMU  OOYYAIONIErocss KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIeHA POCCHUICKOTO O0IIIeCTRa,;

OCO3HaHME CBOUX KOHCTUTYLIMOHHBIX TpaB M O0OS3aHHOCTEH, YBa)KEHHE 3aKOHA H
IIPABOIOPSJIKA;



TOTOBHOCTh K COBMECTHOM TBOPUECKOM AESITETbHOCTHU MPHU CO3/IaHUHU YUEOHBIX MPOEKTOB,
peleHnr yueOHbBIX U TO3HABATENIbHBIX 33/1a4, BEITIOJTHEHUH OMOIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONpPENENSITh COOCTBEHHYIO TIO3HMIHAI0 IO OTHONICHHIO K SIBICHUSM
COBPEMEHHOM KU3HU U O0BSICHSATH €€,

YMEHHE YYMUTBIBATh B CBOMX JIEHCTBHSX HEOOXOAMMOCTb  KOHCTPYKTHBHOIO
B3aUMO/ICHCTBUSA JIIOJIEH C pa3HBIMU YOSKICHUAMH, KYJIbTYPHBIMU IIEHHOCTSIMU U COLUAIbHBIM
IIOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHMYECTBY B TIIPOLIECCE COBMECTHOTO BBIMOJHEHUS Y4YEOHBIX,
IIO3HABATEJIBHBIX M HUCCIEIOBATEIbCKUX 3aJa4, YBAXKUTECIBHOIO OTHOLICHUS K MHEHHIO
OTIIOHEHTOB MPU 00CYKJAEHUHU CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTb K TYMaHUTapHOU U BOJIOHTEPCKOU 1E€ATEIbHOCTH;

2) NaTPHOTHYECKOTO BOCIIUTAHHUSI:

Cc(OPMHPOBAHHOCTb POCCUICKON TPa’KAAHCKON MAEHTUYHOCTH, NATPUOTU3MA, YBAKEHHS
K CBOEMY Hapojy, 4yBCTBa OTBETCTBEHHOCTH INepel PonMHON, TOpAocTH 3a CBOM Kpai, CBOXO

PO,I[I/IHy, CBOM SI3BIK M KYJbTYPY, IpOHIJIOC U HACTOAIICC MHOTOHAIIMOHAJIBHOT'O HApoaa POCCI/II/I;

LIECHHOCTHOE OTHOLIEHUWE K [PUPOJAHOMY HACICIAMI0 U IaMATHUKAM IIPUPOJBI,
JOCTHKEHUSM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHX, TPY/IE;

CIOCOOHOCTh OLEHWBATh BKJIAJ POCCHHCKHX YYEHBIX B CTAHOBJICHHE M Ppa3BUTHE
Ouosioruu, MOHUMaHUs 3Ha4YCHUsI OMOJIOIMH B IO3HAHUM 3aKOHOB IPUPO/IbL, B )KU3HU YEJIOBEKA U

COBPEMEHHOTO 00IIeCTBa;

uaeiiHas  yOeKIEHHOCTh, TOTOBHOCTh K CIyXeHMI0 u 3ammre (OtedecTsa,
OTBETCTBEHHOCTb 3a €T0 CYIh0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS
OCO3HAaHME AYXOBHBIX IEHHOCTEN POCCUIICKOTO HAPO/Ia;
c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBECHHS;

CIIOCOOHOCTH OLCHUBAThL CUTyallUO0 U MIPUHHUMATh OCO3HAHHBIC PCHICHUS, OPUCHTUPYACH
Ha MOPAJIbHO-HPAaBCTBCHHBIC HOPMbI U ICHHOCTH;

OCO3HaHUE JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYMBOTO OYIyIIero;

OTBETCTBEHHOE OTHOUIEHUE K CBOUM pPOJUTENSIM, CO3/aHMI0 CEMbUM HA OCHOBE
OCO3HAHHOI'O IMPUHATHUA I_[eHHOCTeI\/II CEMEWHOU KMU3HU B COOTBETCTBUU C TpaaguuusIMu HapoaOB
Poccuu;

4) 3¢TeTHYECKOT0 BOCIIMTAHMS :

ACTETHUYECKOE OTHOIIEHUE K MHPY, BKIIIOYAsl ICTETUKY ObITa, HAYYHOTO M TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;



MMOHUMAaHUE SYMOITMOHAIIBHOTO BO3JACHCTBUS KUBOW IPUPOBI U € IIEHHOCTH;

T'OTOBHOCTb K CaMOBBIPAXXCHHUIO B PA3HBIX BHAAX HCKYCCTBA, CTPEMIICHUC IIPOSBJIATH
KadyeCTBa TBOp‘IeCKOf/’I JIMYHOCTH,

5) puzuueckoro  BocnuTaHusl, (OPMHUPOBAHMS  KYJBTYPHl  310pPOBbS W
IMOLMOHAJIBHOIO 0/1aronoJIy4yus:

MOHMMAaHKE U peau3alysi 3JJ0pOBOro 1 6€301acHoro oopasa *KHU3HH (3710pOBOE MUTAHNUE,
COOJIIOJICHHE TUTHEHUYECKUX TPABWII M HOPM, COATAHCUPOBAaHHBIA PEKUM 3aHSATHH M OTIBIXA,
peryisipHasi (QU3MYECKash AaKTHUBHOCTH), OEPEKHOT0, OTBETCTBEHHOTO H KOMIIETEHTHOTO
OTHOIIEHHSI K COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 3JI0POBbIO;

IIOHMMaHHUEC I[EHHOCTU IIpaBUJI HWHIAUBUAYAJIBbHOIO0O W KOJIJICKTHUBHOI'O 0e3011acHOro
MOBCACHH B CUTYyaAllUAX, YTPOKAOIINX 310POBbIO U JKU3HU JIIOI[GfI;

OCO3HAHHUE IOCJIEJICTBUI U HENPUITHUSI BPEIHBIX NMPUBBIUEK (YHOTPEOJEHUS aIKOTOJId,
HapKOTHKOB, KypeHHUs);

6) TPy10BOT0 BOCIIMTAHUS:

TOTOBHOCTH K TPY/1y, OCO3HaHHUE IIEHHOCTU MAaCTEPCTBA, TPYI0JII00HE;

TOTOBHOCTh K  AaKTHBHOH  JIEITEIbHOCTH  TEXHOJOTMYECKOM M COLHAIBHOU
HaIPaBJIECHHOCTH, CIIOCOOHOCTh WHHUIIMMPOBAThH, IJIAHUPOBATh M CAMOCTOSITEIBHO BBIMOJIHATH

TaKYyI0 ACATCIbHOCTD,

MHTEpEeC K pa3iuyHbIM chepaM npodecCHOHANIBHOM JeATEIIbHOCTH, YMEHUE COBEPIIAThH
OCO3HAHHEIH BEIOOp OyayIIei mpodeccun u peaarn30BbIBaTh COOCTBEHHBIC JKU3HECHHBIC TIJIAHbL;

TOTOBHOCTb U CITIOCOOHOCTH K OOPa30BaHMIO M CaMOOOpa30BaHUIO HA MPOTSHKEHUM BCEH
KHU3HH,

7) 3K0JOrH4eCKOro BOCIIUTAHMS:

9KOJIOTMUYECKH 11€7IeCO00pa3HOe OTHOIIEHUE K MPUPOJIE KaK HCTOYHUKY JKU3HU Ha 3emiie,
OCHOBE €€ CYILECTBOBAHMUS;

IOBBIIIICHUEC YPOBHA AKOJOTrHYECKON KYJbTYPBI: an06peTeHHe OIlbITa TIIAHUPOBAHUA
IMMOCTYIIKOB U OLICHKHU MX BO3MOXHBIX HOCJ'IGI[CTBI/Iﬁ JJIA OKp}I)KaIOHICI\/’I CpCabl;

0CO3HaHHUE T1100aIbHOI0 XapaKkTepa dKOJIOTMUYECKUX IPo0ieM U MyTel X PeleHUs;

CIOCOOHOCTH UCIOJIb30BaTh MPUOOpETaeMble IPU N3YYEHUN OUOJIOTUHM 3HAHUS M YMEHHS
IpU pEHICHUH TMPOOJIeM, CBSI3aHHBIX C PAIMOHAIBHBIM TPHPOJIONIONIB30BaHIEM (COOIIOIeH e
NpaBUJ MOBEACHHUS B INPHUPOJIE, HAMPABICHHBIX HAa COXpPAHEHHE PABHOBECHs B JKOCHCTEMAX,
OXpaHy BUJIOB, SKOCHCTEM, Orochepsl);

AKTUBHOE HEIpUSATHE ACUCTBUM, MPUHOCAIIMX BpEJ OKpPYXKAroLIed IPUPOAHOU cpene,
YMEHHE TPOTHO3MPOBATH HEOJIAroNpHUSATHBIE SKOJIOTUYECKHE MOCIEICTBUS MPEANPHUHUMAEMBIX
JIEMCTBUM U MPEJOTBPAILATh UX;



HaJIN4YUEC Pa3sBUTOr0 SKOJIOTHMYECKOI'O0 MBIIIJICHU, 9KOJIOTHYCCKOU KYJBTYPHbI, OIIbITA
JIESTEILHOCTH  DKOJIOTHYECKOM HAIlpaBJICHHOCTHU, YMCHHUA PYKOBOACTBOBATHCA HWMHU B
HOSH&B&TCHBHOﬁ, KOMMYHHKaTHBHOﬁ U COIlHaILHOM MMPaKTUKEC, T'OTOBHOCTH K Y4YaCTUIKO B
HpaKTI/IquKOf/’I JIESATCIbHOCTH DKOJIOTHUECKOM HAIIPaBJICHHOCTU;

8) HEHHOCTU HAYYHOTO IMO3HAHUSA

c(OPMHPOBAHHOCTE MHPOBO33PEHHsI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pasBUTHsI HAyKM M OOLIECTBEHHOM IPAKTUKH, OCHOBAaHHOIO Ha JHajlore KyJjbTyp,
CIIOCOOCTBYIOILIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MUDE;

COBCPUICHCTBOBAHUEC SI3BIKOBOM n YHUTATEIbCKOM KYJIbTYPbI KakKk cpeacrBa
BSaHMOﬂeﬁCTBHH MCKAY JXOAbMU U MTO3HAHWA MHPA;

MOHUMaHKE CreHU(PUKU OMOJOTUU KaK HayKd, OCO3HAHHs €€ poiu B (OPMHPOBAHUHU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHHUS, CO3/1aHUU LIEJIOCTHOTO NPEACTABICHUs 00 OKpY KaIoIeM
MUpE Kak O €IMHCTBE IMPHUPOAbI, 4YelloBeKa M OOIIecTBa, B MO3HAHUM IPUPOJHBIX
3aKOHOMEPHOCTEHN M peleHUH IPOoOIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAUMMOCTH OMOJIOTUH JUIsl COBPEMEHHOM LIMBUIIM3ALUU: 0OecreueHus
HOBOT'O YPOBHSI Pa3BUTHUSl MEIULIMHBI, CO3JaHUE NMEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pewaTh pecypcHble IpoOIeMbl pa3BUTHsI YeJIOBEUECTBA, TIOMCKA IyTeH BbIX0Ja U3 IN100aIbHBIX
HKOJIOTMUYECKUX MPOOJIEM U OOecreueHus Nepexoia K yCTONYMBOMY Pa3BUTHIO, PAllMOHAILHOMY
UCIIOJIb30BAaHUIO MPUPOIHBIX PECYPCOB M (HOPMUPOBAHHUIO HOBBIX CTAHIAPTOB JKU3HHU;

3aWHTEPECOBAHHOCTH B TIOJIYYEHUU OMOJIOTMYECKUX 3HAHUU B IIEISAX TMOBBIIICHUS O0IIEH
KYJIbTYpbl, €CTECTBEHHO-HAyYHOM TIPaMOTHOCTH, KaK COCTAaBHOW YacTH ()yHKIIMOHAJIbHOU
IPaMOTHOCTH 00ydJaronmxcs, popMupyemMoi npu u3y4yeHur OUOJIOTHH;

MMOHMMAaHUE CYIIHOCTH METOJIOB ITO3HAHUS, HUCIOJb3yEMbIX B E€CTECTBEHHBIX HAayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIONy4YaeMble 3HAHUS IS aHajdn3a U OOBSICHEHHS SBICHUUN
OKPY’)KAIOIIET0 MHUpa M MPOUCXOANIUX B HEM HM3MEHEHMH, YMEHHE JenaTh OOOCHOBAHHBIC
3aKJTIOYEHHUS HA OCHOBE HAy4HbIX (DaKTOB M HMMEIOIIMXCS JaHHBIX C LETIbI0 TONyuYeHUs
JIOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEILHO HCIOJIB30BAaTh OHMOJIOTUUECKHE 3HAHUS AJi peICHUA
HpO6JICM B PCAJIbHBIX JKU3HCHHBIX CUTYallHUAX;

OCO3HAaHUEC II€HHOCTU HaquOﬁ ACATCIIBHOCTHU, TOTOBHOCTL OCYHICCTBJIATEL MPOCKTHYIO U
HCCICAOBATCIILCKYHO ACATCIIbHOCTD HHANBUAYAJIbHO U B I'PYIIIIC,

TOTOBHOCTH M CIIOCOOHOCTH K HCTIPEPBIBHOMY O6pa3OBaHI/IIO u CaMOO6p830BaHI/IIO, K

AKTUBHOMY IIOJIYYCHHIO HOBBIX 3HaHUH 1O OHOJOrMM B COOTBETCTBHHU C KHM3HEHHBIMHU
NOTPeOHOCTAMH.

METANPEIMETHBIE PE3YJIbTATHI



MertamnpeaMeTHbIe pe3ybTaThl OCBOCHHUsSI Y4eOHOTO TpeaMeTa «BHOooTHs» BKIOYAIOT:
3HauUMMBbIC JUIS  (DOPMHpPOBAHUS MHPOBO33PEHHUS  OOYYAIONIMXCS  MEXKIUCIUTUTMHAPHBIC
(MeXmpenMeTHbIE) 0OIICHayYHbIC TIOHSATHS, OTPAKAIOIIHNE [IEJIOCTHOCTh HAYYHOH KapTHHBI MHpa
U crienu(UKy METOJIOB IMO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBJICHHE, TPOIECC, CHCTEeMa, HAay4HbId (DAaKT, MPHUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsi, UCCIICJIOBaHHE, HAOIIOJIEHUE, W3MEPEHHUE, SKCIICPUMEHT W JIPYTHE); YHUBEpCaIbHBIC
yueOHbIe NieiicTBUs (TIO3HABaTeNbHbIC, KOMMYHHKATUBHBIC, PETYJISITUBHBIC), 00ECIECUNBAIOIINE
dbopmupoBanrne (PyHKIMOHAIBHON TPAMOTHOCTH M COILMATHHOW KOMIIETEHIIUM OOYyYaIOIUXCS,
CHOCOOHOCTh o0yJaromuxcs WCIIOJIb30BaTh OCBOCHHBIC MEXIUCIUTUTHHAPHEIE,
MHUPOBO33PECHUYCCKUE 3HAHUS M YHUBEPCAIbHBIC Yy4YeOHBIC JCHCTBHS B II03HABATEIHHOU U
COLMAJIbHOM MIPAKTHKE.

B pesynbraTre u3yueHuss OWOJIOTMM Ha YPOBHE CpeaHEro oOmiero oOpa3oBaHUS Y
oOyuaromierocss OyayT copmupoBaHBl MO3HABATEIBHBIC YHUBEPCAIbHBIC yUeOHBIC JIEHCTBUS,
KOMMYHHUKATHBHbIE YHUBEpCaJbHble Yy4eOHbIE JEWUCTBUS, PETyJIATUBHbIE YHHUBEpPCAIbHbBIE
y4ueOHbIE ACUCTBUS, COBMECTHAS JEATEIbHOCTD.

MertarnpeaMeTHbIe pe3ysIbTaThl OCBOCHHUS MPOrpaMMBI CPETHEro OO0IIero odpa3oBaHUs
JOJIKHBI OTPAXKATh:

OBiajeHne YHMBEPCAIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:
1) 6a30BbIe JOrMYeCKHUe TeHCTBUS:

CaMOCTOATENLHO (HOpMYIMPOBaTh M aKTyaJM3UpOBaTh HpoOIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIOJb30BaTh TMPU OCBOEGHHM 3HAHUM NpPUEMBI JIOTMYECKOTO MBIIUICHUS (aHAIu3a,
CUHTE3a, CpaBHEHUs, Kiaccuukanuu, 0000IIeHHUs1), PacKpbIBaTh CMBICI OMOJIOTHYECKUX
HOHATHUH (BBIIENATh UX XapaKTEPHbIE IPU3HAKH, YCTAHABINBATh CBSI3U C APYTUMH ITOHITUSIMH);

OMpCACIATL LCIW ACATCIBHOCTH, 3ajaBasd IMapaMCTpPbl M KPUTCPUHU HUX OJOCTHIKCHUA,
COOTHOCHUTDB PE3YJIbTATHI ACATCIBHOCTHU C ITOCTABJICHHBIMU LICIISIMU

UCMOJIb30BaTh OMOJIOTMYECKUE MOHATUS s OObsCHEHUS (AKTOB U SBICHUH KHUBOH
IIPUPOJIBL;

CTPOUTL JIOTUYCCKUEC PACCYKIACHUA (I/IH,ZLYKTI/IBHBIC, ACAYKTUBHBIC, TIO aHaHOFHH),
BbIABJIATH 3aKOHOMCPHOCTU W MPOTHBOPEUYHNA B paCCMaTpuUBACMbIX ABJICHUAX, q)OpMYJ'[I/IpOBaTB
BBIBOJbBI U 3aKJIFOYCHU A,

MIPUMEHATh CXEMHO-MOJIEJIbHBIE CPEACTBA AJIA MPEICTABICHUS CYLUIECTBEHHBIX CBS3EH U
OTHOIIICHUN B M3Yy4YaeMbIX OMOJOTHYECKMX OOBEKTaxX, a TaK)Ke MPOTHBOPEUYHMMA PA3HOTO POJa,
BBISIBJICHHBIX B Pa3JIMYHBIX HH()OPMAIIMOHHBIX HCTOUHUKAX;

pa3pabarbiBaTh IUIaH peIIEHUs MpoOJeMbl C Y4€TOM aHalM3a HUMEIOIUXcs
MaTepHalIbHBIX U HEMAaTEPUAIBHBIX PECYPCOB;



BHOCHUTBH KOPPCKTHUBBI B ACATCIIBHOCTb, OLICHUBATH COOTBETCTBUC PE3YJIBTATOB ILCJIAM,
OLICHUBATL PUCKU MOCJIEICTBUI ACATCIIbHOCTH,

KOOPJAMHUPOBATh M BBINOJHATH PabOTy B YCIOBUSIX pEabHOTO, BUPTYaJbHOTO U
KOMOMHUPOBAaHHOT'O B3aUMOJACHCTBUS;

Ppa3BUBATh KPCATHUBHOC MBIIIJICHUEC IIPU PCIICHNHN )XKU3HCHHBIX npo6neM.

2) 6a30BbIe HCCIEI0BATENBCKHE TeHCTBUS:

BJIa/IETh HABbIKAMU Yy4eOHO-HMCCIIEI0BATENbCKON U MPOEKTHOW AESITeNbHOCTH, HABbIKAMU
paspernieHus: nmpoodisieM, COCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY IHOWCKY METOIOB
peLIeHUs TPAKTUYECKUX 3a]1a4, IPUMEHEHHUIO PA3JIMYHbIX METOJ0B TO3HAHNUS;

WCIIOJBb30BaTh PA3JIMYHbIC BUIbl AEATEIBHOCTH IO IOJYYEHHUIO HOBOIO 3HAHMS, €ro
MHTEPIIPETAllUY, IPEOOPa30BaHUI0 U NMPUMEHEHHUIO B YUEOHBIX CHUTYyalUsIX, B TOM YHUCIE NPU

CO31aHNuH y‘le6HbIX " COOUAJIbHBIX ITPOCKTOB;

(I)OpMI/IpOBaTB Hay‘lHBIﬁ THII MBIIIJICHU A, BJIAACTh HaquOﬁ TepMHHOHOFHeﬁ, KIIFOYCBBIMH
IOHATHUAMU U METOJaMH,

CTaBUTh U CI)OpMyJ'II/IpOBaTB COOCTBEHHEBIE 3aJa4u B 06p330BaTeJIBHOI>'I JCATCIBHOCTH M
JKU3HCHHBIX CUTYalUAX;

BbIABJIITE HNPUYMHHO-CICACTBCHHBIC CBA3UM W AKTyaJIMU3UPOBATL 3a4da4dy, BbIABUIATb
THUIIOTE3Y eé peuicHus, HAXOAWUTb AaApPTyMCHTBI IJId JOKAa34TCJIbCTBA CBOHUX YTBep)I(,Z[eHI/Iﬁ,

3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS,;

AHAJIIM3UPOBATH IIOJYUCHHBIC B XOJA€ PCHICHUA 3adadyu pPE3yJIbTaThl, KPUTHYCCKU
OLCHUBATHb UX NOCTOBCPHOCTD, IPOTHO3UPOBATH U3MCHCHHUEC B HOBBIX YCJIOBUAX;

AaBaTb OLCHKY HOBBIM CUTYyallUAM, OLICHHUBATDb HpI/IO6peTéHHI>H\/II OIIBIT,

OCYIIECTBIISITH IIeJICHANPABICHHBI MOUCK MEPEHOCa CPENCTB M CIIOCOOOB NIEHCTBHS B
npohecCHOHANBHYIO CPEy;

YMCTb MEPCHOCUTDH 3HaHHUA B IO3HABATCIIbHYHO n  MPAKTUYCCKYIO obiactu
KHN3HCACATCIIbHOCTH,

YMCTb UHTCTPUPOBATDH 3HAHUSA U3 PA3HBIX TPCIMCETHBIX O6J'I8.CTCI71;

BBIIBUT'aTb HOBLIC HJCH, NPpCJiaraTb OPUTHHAJIBHBIC IMOAXOJAbI W PCHICHUSA, CTABUTb
HpO6J’I€MLI " 3a71a4u, JOITYyCKAroIIHUEC aJIbTCPHATUBHBIC PCIIICHUA.

3) padora ¢ unopmaunmeii:



OPUEHTHUPOBATHCA B PA3NTMYHBIX MCTOYHHMKAX MH(POpManuu (TEKCTe y4eOHOTro mocoows,
HAYYHO-TIOMYJISIPHON JIMTEpaType, OMOJOTHUECKUX CIOBapsSX M CIPAaBOYHHMKAX, KOMITbIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTE), aHAIU3UPOBATh WH(POPMAIMIO PA3IUYHBIX BHIOB U (OpM
MpEeaACTaBJIICHUA, KDUTUYCCKU OLICHUBATD eé AOCTOBCPHOCTHb U HCIIPOTHUBOPCUNBOCTD;

(bopMyIHpOBaTh 3aMpPOChl U MPUMEHSITh Pa3IMYHBIC METOIBl MPU TMOUCKE W OTOOpe
OuosIornuecKoi MHpopMaIuu, HeOOXOAMMOM JIJIsl BEITIOJIHEHHS YUEOHBIX 33/1a4;

HpI/IO6peTaTB OIIBIT HCIIOJIB30BAaHMA I/IH(bOpMaHI/IOHHO-KOMMYHI/IKaTI/IBHBIX TCXHOHOFHﬁ,
COBCPHICHCTBOBATDH KYJIbTYPY dKTHBHOT'O UCITIOJIB30BAHUSA PA3JIMYHBIX ITOMCKOBLIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHUMANbHYIO (OpMY MpeACTaBICHUS OUOIOrHYECKON
uHpopManuu (CXembl, rpaduKu, TUarpaMMBbl, TaOJIHIIbI, PUCYHKH U APYTOE);

WCIOJIb30BAaTh HAYYHBIM S3bIK B KAayeCTBE CpPEJCTBA NpU paboTe ¢ OHMOIOTHYECKOMH
uH(popMalel: MPUMEHITh XUMUYEeCKue, GU3NYECKue W MaTeMaTH4eCKUe 3HAKW U CHMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATYpYy, HCIOIb30BaTh W IMPEOOPa3OBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJISTHOCTH;

BJIQJCTh HAaBBIKAMU pAaclO3HABaHMS M 3allUThl HH(POpMauK, HHOOPMALUOHHON
0€e30IaCHOCTH JIUYHOCTH.

OBJ1ajieHHe YHUBEPCATbHBIMH KOMMYHUKATHBHBIMH 1€CTBUSAMM:
1) o6menmue:

OCYILECTBIISATH KOMMYHUKAIIMH BO BCEX cdepax KU3HM, aKTUBHO Y4acTBOBATh B JHAJIOTe
WIM JUCKYCCUM MO CYIIECTBY 00CykJaeMoil TeMbl (YMEHHE 3a7aBaTh BOIIPOCHI, BBICKA3bIBaTh
CY)KIEHHMSI OTHOCUTEJIBHO BBINIOJHEHMS MIpeUIaraéMod 3aJadd, YYWUTHIBaTb MHTEPECHl U
COTJIACOBAHHOCTb MO3ULIUHI APYTUX YYACTHUKOB JUAJIOTa WIH JUCKYCCHH);

pacrno3HaBaTh HeBepOalbHbIE CpEACTBA OOIIEHHUS, MOHWMATh 3HAYEHUE COLUAIbHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUS KOH(PIUKTHBIX CUTYallUid, YMETh CMT4aTh KOHQIUKTHI U
BECTH MEPErOBOPHI;

BIIQJIETh PA3IMYHBIMHU CIIOCOOAMH OOINEHUS U B3aWMOJCUCTBHUS, TOHUMATh HaMEpPEHUs
JIPYTUX JIIOJCH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHWE K COOECETHUKY U B KOPPEKTHOU (opme

(bopMyIHpOBaTh CBOU BO3PAKEHHUS;

pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOKO TOYKY 3PCHHS C HCIIOJIb30BAHHUEM SI3BIKOBBIX
CPEJICTB.

2) COBMECTHAs 1eSITeJIbHOCTh:



MOHUMATh U MCHOJIB30BaTh MPEHMYIECTBA KOMAHAHOW M MHIUBHyalbHONH pabOTHI TIpH
peleHnH OMONIOTUYECKOH MpoOsIeMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIIOBBIX
dop™M B3auMoOEHCTBUS NIPH pelIeHNH y4eOHOH 3a1a4W;

BBI6I/IpaTB TEMATHUKY W MCTOJbl COBMCECTHBIX I[CﬁCTBI/Iﬁ C yLIéTOM O6I_I_II/IX HHTCPECOB U
BO3MOXKHOCTEH Ka)KJI0T0 4JIeHa KOJIJICKTHBA,

MNpUHUMAThL LCJIn COBMECTHOI ACATCIIBHOCTH, OPraHMU30BbIBATH W KOOPJAUWHHPOBATH
HeﬁCTBHH no eé JOCTHIXKCHHIO. COCTAaBJIATH IIJIaH ,Z[CIZCTBPIIZ, pacnpeacisatb pojin C yLIéTOM

MHEHHUI yYaCTHUKOB, 00CY>KIaTh Pe3yIbTaThl COBMECTHOM paboTHI;

OLICHUBAThH KAYECTBO CBOETO BKJIAJIAa U KAXKIOTO YYACTHUKA KOMaH/Ibl B OOLIMI pe3yibTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeajaratb HOBBIC ITPOCKTHI, OLCHUBATH HACHU C IMO3WLIMHA HOBU3HBI, OPUT'MHAJIBHOCTH,
HpaKTquCKOﬁ 3HAYUMOCTH,

OCYHICCTBJIATL IMO3UTHBHOC CTPATCTUYCCKOC IIOBCACHWEC B PA3JIMYHBIX CHUTYyalUsIX,
MMPOSABJIATE TBOPYCCTBO U B006pa)K€HI/I€, OBITh WHUIUMATUBHBIM.

OBJ1ajIeHHe YHUBEPCATBLHBIMH PEryJIATHBHBIMH J€fiCTBUSIMU
1) camoopranu3anus:

HCIIONL30BaTh OHOJIOTHMYECKHE 3HAHUS JJIsA  BBIABJIICHUSA HpO6J'IeM H HX PCHICHHA B
KHN3HCHHBIX 1 y‘-ICGHI:IX CUTyalluiX;

BBIOMPATh HA OCHOBE OMOJIOTUYECKUX 3HAHUM 1I€JIEBBIC U CMBICIIOBBIE YCTAHOBKH B CBOUX
JEHUCTBUSIX M TOCTYIKaxX IO OTHOLICHHWIO K >KMBOM NPUPOJAE, CBOEMY 3I0POBBIO U 310POBBIO
OKPY’KaIOIIIHX;

CaMOCTOSITENTFHO OCYIIECTBIISITh MMO3HABATEIBHYIO NESTEIBHOCTD, BBISBISATH MPOOIEMBI,
cTaBUTh M (OpPMYIUpOBaTh COOCTBEHHBIE 3aJauld B O0Opa30BATEIBLHOW JIEATEIHHOCTH U

JKU3HCHHBIX CUTYAlIUAX;

CaMOCTOSITENTbHO COCTABJIATh IUIAH PELICHUs MTPOOJIEMBI C YIETOM HMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUN;

JaBaTh OLIEHKY HOBBIM CUTYallHsIM;

pacuIMpsATh paMK1 y4eOHOTO IpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTEHHIA;

JienaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;
OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (OPMUPOBAHHIO U TPOSBICHUIO IIMPOKOW OSPYIUIMH B Pa3HBIX
00J1aCTAX 3HaHUH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTEIbHBIN U KyJIbTYpHBI YPOBEHb.



2) CaMOKOHTPOJIb:

AaBaTb OLCHKY HOBLIM CHUTyallMdIM, BHOCHTb KOPPCKTUBLI B ACATCIIBHOCTb, OLUCHHBATH
COOTBETCTBUEC PE3YJIbTATOB LECJIAM,

BJIaACTh HaBbIKaMH IM03HABaTeILHOMN pe(i)J'IGKCI/II/I KaK OCO3HaHHA COBEpIIaCMbIX HeﬁCTBHﬁ
W MBICIIUTCIIbHBIX MPOLECCOB, UX PC3YJILTATOB U OCHOBaHHﬁ, HCIIOJIB30BaTh HpI/IéMBI pe(l)JICKCI/II/I
JJIs1 OLICHKKW CUTyalluu, BBI60pa BCPHOI'O PCIICHUA,

YMETH OUCHUBATH PUCKHU X CBOCBPEMCHHO IIPUHUMATDh PCHICHUA 110 UX CHUXKCHUIO,

IIPUHUMATh MOTUBBI U apIyMEHTBI IPYTUX IIPU aHAJIU3€E PE3yIbTaTOB ACITCIbHOCTH;

3) npuHsTHE CeOsl M APYIHX:

IIPUHUMATh ce0s, TOHUMasi CBOM HEJAOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTHX IIPU aHAJIU3€E PE3YJIbTATOB AEATEIbHOCTH;
IPU3HABaTh CBOE IIPABO U MPABO APYTUX Ha OMIMOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATbBI

[IpenmeTHbIe pe3ybTaThl OCBOSHHS COJEpKaHHs ydeOHoro mpeamera «buomorus» Ha
yriayOnéHHOM YpOBHE OpPUEHTUPOBAHBI Ha o0ecrieueHue npopUILHOTO
o0yueHus oOyyvaromuxcs ouonornd. OHU BKIIIOYAIOT: crielMpUuecKkue JUisi OMOIOruM Hay4yHbIe
3HAaHUS, YMEHUS U CHOCOOBI JEHCTBHM MO OCBOEHHUIO, MHTEPHIPETALMU U IMpeoOpa3oBaHUIO
3HAHUH, BUJIBI JEATEIBHOCTH IO TIOJTYYCHUIO HOBBIX 3HAHWHA M WX MPUMEHEHHIO B Pa3IMYHBIX
yu4eOHbIX, a TakKe B PpEAIbHbIX JKU3HEHHBIX cUTyauusx. IIpeameTHble pe3yJbTaThl
NPEJICTABIICHBI 110 TOJIaM H3YUYCHHUS.

[IpenmerHble  pe3ynbTaThl OCBOeHUs yueOHoro mpenmera «buonorus» B 10
KJlacce NOJKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUN O MECTE M POJIH OMOJIOTHH B CUCTEME €CTECTBEHHBIX HAyK, B
(GOpMUPOBAHUN E€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B IMO3HAHWU 3aKOHOB MPUPOABI U
pEenIeHNH POo0JIeM palMoOHATIFHOTO TPUPOAOIIOIB30BaHUS, O BKJIA/IE POCCUMCKUX H 3apyO0eKHBIX
Y4EHBIX B Pa3BUTHE OUOJIOTHH;



BJIJICHUE CUCTEMON OMOJOTMYECKHX 3HAaHUM, KOTOpasl BKJIIOYAET: OCHOBOIOJATaloIIne
OMOJIOTUYECKHE TEPMHUHBI U TIOHATUS (PKU3Hb, KJIETKA, OPraHW3M, MeTaboJHM3M, TOMEOCTas,
CaMOpEeTyJISILHs, CaMOBOCIIPOU3BECHHE, HACIEICTBEHHOCTh, N3MEHYMBOCTb, POCT U Pa3BUTHE),
ouonornueckue Teopun (kierounas Teopus . llIBanna, M. llneiinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HaciueacTBeHHocTH T. Moprana), yuenus: (H. M. BaBunoBa — o mentpax
MHOT000pa3usi U MPOUCXOXKJICHUS KYJIbTYPHBIX PACTEHMI), 3aKOHBI (€IUHOOOpa3usi MOTOMKOB
MIEPBOTO MMOKOJIEHHUS, pACLUIEIUIEHUs, YUCTOTHI FaMeT, He3aBUCUMOro HacienoBanus ['. Mengens,
FOMOJIOTUYECKUX PsIOB B HacienCcTBeHHOW wu3MmeHunBoctu H. V. BaBunoBa), NpUHIUIIBI
(KOMILIIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMU METOJaMH HAYYHOTO IMO3HAHMS, UCIIOIh3YEMBIX B OMOJIOTMYECKUX
MCCJICTOBAHMSIX KUBBIX OOBEKTOB (OMHCAHKE, U3MEPEHHE, HAOIIOICHUE, SKCIIEPUMEHT);

YMCHHUC BBIACIIATH CYHICCTBCHHBIC ITPU3HAKU: BUPYCOB, KJICTOK HNPOKAPUOT U 3YKAPUOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHM3MOB, B TOM YHCIE OakTepuid, rpHOOB, pacTeHUH,
JKMBOTHBIX M YCJIOBCKA, CTPOCHUA OPraHOB U CUCTEM OpPraHOB paCTeHI/IfI, JKHUBOTHBIX, YCJIOBCKA,
IPOLIECCOB JKU3HENEATEIBHOCTH, IPOTEKAIONIMX B OpPraHU3Max pacTeHHWH, >KUBOTHBIX |
4eJI0BeKa, OMOJIOrNYEeCKUX MPOIECcCOB: OOMEHa BelecTB (MeTabo0IM3M), IPEBPAIIEHHs SHEPTHH,
OpoXeHUs, aBTOTPOPHOTO U IeTepOTPOGHOro TUIOB MUTAHUS, (HOTOCHHTE3a U XEMOCHHTE3a,
MHTO3a, MeH03a, raMeTOreHe3a, 3MOpHOreHesa, IoCTIMOPHOHAIBHOTO Pa3BUTHS, PA3MHOXKEHUS,
WHJIMBHIyaTbHOTO Pa3BUTUSl OpraHu3Ma (OHTOT€HEe3a), B3aMMOJCWCTBHS T'E€HOB, T'€TepO3Hca,
UCKYCCTBEHHOI'O 0TOOpa;

YMEHHE YCTaHABJIMBAaTh B3aMMOCBSI3U MEXIy OPraHOMIAMHU KIIETKH M UX (YHKIUSIMH,
CTPOCHHEM KJIETOK Pa3HbIX TKaHEH M UX (PYHKUIUSIMH, MKy OpraHaMH U CUCTEMaMH OPTaHOB Y
pacTeHui, JKMBOTHBIX M 4YEJIOBEKa M UX (YHKUUSAMH, MEXKAYy CHCTEMaMH OpPraHOB M HX
(GYHKIMAMHU, MEXKIy dTarniaMd OOMEHa BEIECTB, ATAllaMH KIETOYHOTO LHWKIA U >KU3HEHHBIX
[UKJIOB OPTraHM3MOB, OJTalaMd SMOPHOHAJIBHOTO PpA3BUTHSA, TCHOTUIIOM M (EHOTHUIIOM,
deHoTunom u (hakropamu cpesl OOUTAHUS;

YMCHUEC BBIABIATH OTIMYUTCIIBHBIC IMPU3HAKU JKUBBIX CHUCTCM, B TOM YHCJIC paCTCHl/If/'I,
JKNBOTHBIX W YCJIOBCKA,

YMCHHUEC HUCIIOJB30BaTh COOTBCTCTBYIOUIHUEC APTr'yMCHTHI, 6I/IOJ'IOFI/I‘IGCKYIO TEPMHUHOJIOTUIO
N CUMBOJIMKY JJISI 10KAa3aTCJIbCTBA POJACTBA OPraHU3MOB PAa3HbIX CUCTEMATUUCCKUX TI'PYIIIL;

YMCHHEC pCeIIaThb OMOJIOTHYCCKUE 3a/la4, BBbIABJIATH MPUYUHHO-CIICACTBECHHBIC CBA3U
MCKAY HCCICAYyCMbIMH OMOJIOrHYECKUMU mnmponeccaMm MW ABJICHUAMMU, JCJIaTb BBIBOALI H
IMPOrHO3bl HA OCHOBAHHWHU IMOJTYYCHHBIX PC3YJIbTATOB,

YMEHHUE BBINOIHATE Ja0OpaTOpHbIE U MPAKTUYECKHE pabOThl, COOMI0IATh MpaBUiIa MpU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYIOBaHUEM;

YMEHHE BBIIBUTATh TUIIOTE3bl, MPOBEPATh HMX OJKCIEPUMEHTAIBHBIMU CPEICTBAMH,
bopMyIupys 1e7b UCCIEA0BaHMS, aHATM3UPOBATh MOJYYCHHBIE PE3YJIHTATHI U JIENIaTh BHIBOIBI,

YMEHHE yYacTBOBAaTh B yUe€OHO-HCCIIEIOBATEIHCKON paboTe Mo OMOJIOTHH, SKOJOTUU U
MEAMIIMHE, MPOBOJMMON Ha 0a3e IIKOJIBHBIX HAYYHBIX OOIIECTB, M MyOTUYHO IMPEACTABIATH
MOJTy4YEHHBIE Pe3yJIbTAaThl HA YYEHUUYECKUX KOH(PEPEeHIUSX;



YMCHUEC OLCHUBATH O3THUYCCKHUC ACICKTbl COBPEMCHHBIX I/ICCJIC,I[OBaHI/Iﬁ B oOyactu
Ouonorun u MCIMIIMHBI (KHOHHpOBaHI/Ie, HCKYCCTBCHHOC OIINIOAOTBOPCHUC, HAIIPABJICHHOC
HN3MCHCHHUEC 'CHOMA U CO3aHUC TPaHCI'CHHBIX OpraHI/I3MOB);

YMEHHE OCYILIECTBISATh OCO3HAHHBINA BHIOOp Oynyiiel npopeccuoHaNbHON NesTeIbHOCTH
B o0OyiacTh OHWOJIOTHUH, MEIWIIMHBI, OMOTEXHOJOTHH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA,
MUIIEBOW IMPOMBIIIICHHOCTH, YIAyO/lsiTh TO3HABATEIbHBIA MHTEpPEC, HAaMpaBICHHBIH Ha
OCO3HAHHBII BBIOOP COOTBETCTBYIONICH TIpodecCuu W MPOJOIDKCHHE OHOJIOTHYECKOTO
00pa3oBaHus B OPraHU3ALUIX CPETHET0 MPOGECCHOHATBHOIO U BBICIIET0 00pa30BaHMUS.

[IpeameTHbie  pe3yabTaThl OCBOCGHHMsI yueOHoro mpeamera «buwomorumsi» B 11
KJlacce JI0JKHBI OTpaXarh:

c(hOpPMUPOBAHHOCTH 3HAHUH O MECTE M POJI OMOJIOTUN B CHCTEME €CTECTBEHHBIX HAyK, B
(bopMUPOBAaHUN COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B IMO3HAHUU 3aKOHOB
MPUPOJBI U PEHICHUH YKOJIOTHYECKUX MPOOJIEM YeJIOBEUECTBA, a TAKKE B PEIICHUU BOIIPOCOB
palMoHaIbHOTO MPUPOJIONOIL30BaHUS, U B (HOPMUPOBAHMM LEHHOCTHOTO OTHOIICHUS K
npupoje, oOIIECTBY, YEJIIOBEKY, O BKJIaJI€ POCCUUCKUX M 3apyOeKHBIX YUYEHBIX-OMOJIOTOB B
pa3BuUTHE OMOJIOTHH;

YMEHHE BJIQJIETh CUCTEMOW OMOJOTMYECKMX 3HAHHA, KOTOpas BKIIOYAET ONpPEICIICHUS U
MOHMMAaHHUE CYIIHOCTH OCHOBOIOJAralolMX OWOJIOTUYECKUX TEPMUHOB U TMOHATHHA (BHI,
sKocucTeMa, Ouocdepa), Owmonormdeckue Teopuu (dBomonnoHHass Teopust Y. JlapBuna,
CUHTEeTHUecKass Teopusi 3Boitouuu), ydenus (A. H. CeBepuoBa — 0 MyTAX M HaNpaBICHUSX
sBommonnn, B.W. Bepuajackoro — o 6uocdepe), 3akoHbl (reHeTHYecKoro paBHoBecust [[x. Xapau
u B. BaitnbGepra, 3apoasimeBoro cxoactsa K. M. bapa), npaBuna (munumyma FO. JIuOuxa,
HKOJIOTMYECKOM MUpaMuabl SHEPTUn ), runoressl (runotesa «mupa PHK» V. 'unbepra);

YMEHHUE BIAJETh OCHOBHBIMM METOJAAMU HAYYHOI'O IIO3HAHUS, MCHOJIb3YEMBIMH B
OMOJIOTUYECKUX HCCIEAOBAHUSAX JKUBBIX OOBEKTOB W DJKOCHUCTEM (OMHCAHHUE, H3MEpPEHUE,
HaOJI0ZICHUE, SKCIIEPUMEHT), CIIOCOOAMHU BBISIBJICHUS W OLICHKH aHTPOIMOTEHHBIX M3MEHEHUU B
IIPUPOLE;

YMEHHUE BBIJICTATh CYIIECTBEHHBIE MPHU3HAKU: BHUJIOB, OHMOTEOIIEHO30B, JKOCHCTEM U
ounocthepsl, CTaOMIM3UPYIOMIETO, ABMXKYIIETO U Pa3pbIBAIOIIETO €CTECTBEHHOro 0TOopa,
AJUIONATPUIECKOTO U CUMIIATPUUYECKOTO BUA000pa30BaHUs, BIMSIHUS JIBIKYIIUX CUJI YBOJIOIUAN
Ha TeHO(OH] MOMYJSAIUHU, MPUCTOCOOIEHHOCTH OPTraHU3MOB K cpefie OOMTaHUs, YepeloBaHUS
HaIpaBJICHUHN HBOJIIOIIUHU, KPYTOBOPOTA BEIIECTB U MTOTOKA YPHEPTUU B IKOCUCTEMAX;

YMEHHE YCTaHABJIMBATH B3aUMOCBSI3M MEXKJy TMPOIECCAMU JBOJIIOIUH, JBIKYIUMHU
CUJIAaMU aHTPOIOTeHe3a, KOMIOHEHTAMHU PA3JIMYHBIX 3KOCHUCTEM M MPUCHOCOOIECHUSMU K HUM
OpTaHWU3MOB;

YMEHHUE BBISBIATh OTIMYUTENbHBIE TPU3HAKH IKUBBIX CHCTEM, MPUCIOCOOIIEHHOCTD
BUJOB K cpeae oOuTaHHs, aOMOTHYECKUX M OHMOTHYECKUX KOMIIOHEHTOB HKOCHUCTEM,
B3aMMOCBS3€l OPraHu3MOB B COOOIIECTBAX, AHTPOIOICHHBIX U3MEHEHHUH B 9KOCHUCTEMAaX CBOEH
MECTHOCTH;



yYMEHHE HCIOJIB30BaTh COOTBETCTBYIOLIUE apryMEHThI, OMOJOTHYECKYIO TEPMUHOJIOTHIO
U CUMBOJMKY JJisl JOKa3aTelIbCTBA POJCTBA OPraHU3MOB pPaA3HBIX CHUCTEMATHMUYECKUX TPYIIIL,
B3aMMOCBS3M OPraHU3MOB M Cpeibl OOUTaHUs, €IMHCTBA YEJIOBEYECKUX pac, HEOOXOAMMOCTH
COXPaHEHUS MHOT000pa3usi BUAOB M IKOCHCTEM KaK YCIIOBHS COCYIIECTBOBAHHS TPHUPOJIBI U
YeJI0BEYECTBA,

YMEHUEC PECIIaThb OHOJIOrHYECKHE 3aga4u, BBIABJIATH IHIPUYHMHHO-CICACTBCHHBIC CBA3U
MCIKAY HCCICAYCMbIMU OHOJIOTNYECKUMHU mnmpoueccamMu M SABJICHUAMMU, [JCJIIAaTb BbIBOABI H
IMIPOrHO3bl HA OCHOBAHHWHU ITOJTYYCHHBIX PC3YJIbTAaTOB,

YMEHHE BBIIOJIHATH Ja0OpaTOpHbIC U MpPAKTHYECKHE PaOdOThI, COOJII0AATh MpaBuiia MpH
pabote ¢ y4eOHBIM U 1a00opaTOpHBIM 000pPYI0BAHUEM;

YMEHUE BbBIABUI'aTb THUIIOTE3bI, IIPOBEPATH HX OKCICPUMCHTAJIIBHBIMH CpPCACTBAMU,
q)OpMy.HI/Ip}IH LECJIb UCCIICAOBAHNS, AHAJIM3UPOBATH ITOJTYUYCHHBIC PE3YJIbTAThI U ACIATh BBIBO/IbI,

YMEHHE Y4acTBOBATh B Y4eOHO-HCCIIEIOBATEIbCKOW paboOTe MO OMOIOTHH, SKOJIIOTUH U
MEAMIIMHE, MPOBOJMMONM Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, U MyOJUYHO IPEACTABIATh
[OJIy4YEHHBIE PE3YyJIbTAThl HA YUEHUUECKUX KOHPEPEHLUSAX;

YMCHUC OLCHUBATL TUIIOTEC3bI WM TCOPUHU O IMPOUCXOKACHHUMU IKHU3HHU, YCIOBCKA H
YeJIOBCUCCKUX pac, O MPHYMHAX, MOCIEACTBHAX M CHOCO0aX MPEIOTBPAIICHUS TII00ATBHBIX
W3MEHEHUH B buocdepe;

YMEHHUE OCYILECTBIISATh OCO3HAHHBIN BBIOOp Oyylei npodeccuoHanbHOM 1eATeIbHOCTH
B o0Omacth OWONOTHH, OKOJOTHUH, NPUPOAONOIB30BAHUSA, MEAMIMHBI, OHOTEXHOJOTHH,
IICUXOJIOTHH, BETEPUHAPHM, CEIBCKOTO XO3AHWCTBA, MHILEBOW MPOMBIIIJIEHHOCTH, YIIyOJIATh
[IO3HABATEJIbHBIII MHTEpEC, HalpaBiICHHBbIH Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOLIEH
npodeccud U MPOJODKEHHE OMOIOTMYEecKOro o0pa3oBaHUs B OpraHU3aLUSAX CpEIHEro
MPO(ECCHOHAIBHOTO U BBICIIETO 00pa30BaHMS.

Tematuyu



Tematnyeckoe mianupoBanue 10 kiace

No | HaumenoBanue paznenoB | Koin-Bo | DnektpoHHbie (1T pOBHIC)
1/ | ¥ TeM MPOTrpaMMbl 4acoB 00pa3oBaTeNbHbBIC PECYPCHI
I
1. | Buonorus kak Hayka 1 https://sdo.edu.orb.ru/video/10/biol/1/Marepuan%
201151%203akpemnenns.docx
2. | XXuBble CHCTEMEBI U UX 2 https://sdo.edu.orb.ru/video/10/biol/3/Matepuan
H3y4YEeHUE %201151%203akpennenus.docx
3. | buonorus kiaeTku 2 https://sdo.edu.orb.ru/video/10/biol/4801/xirou.docx
https://sdo.edu.orb.ru/video/10/biol/4801/marepuan
%201151%203akpemienuns.docx
4. | Xumuueckas 10 https://sdo.edu.orb.ru/video/7/biol/4716/Tect1%20K
OpraHu3amus KJICTKU %
20ypoky%20Ne9.docx
https://sdo.edu.orb.ru/video/7/biol/4716/0TBeTHI%
20x%20tecTy.docx
5. | Crpoenue u GyHKIINH 8 https://sdo.edu.orb.ru/video/7/biol/4716/Tectb1%20k
KJIETOK %
20ypoky%20Ne9.docx
6. | OOMeH BelEeCTB 9 https://sdo.edu.orb.ru/video/10/biol/6816/IHNMKG
MpEeBpaIlCHUE SHEPTUHU B ~0.DOC
KIIETKE https://sdo.edu.orb.ru/video/10/biol/6816/1EJFSZ~M
.DOC%5D%5D
7. | HacencTBennas 9 https://sdo.edu.orb.ru/video/10/biol/1604/
uHpOpMaIHs 1 eé https://sdo.edu.orb.ru/video/10/biol/1604/
peann3anus B KJICTKE
8. | JKu3HEeHHBIH UK 6 https://sdo.edu.orb.ru/video/10/biol/7366/1UHEIF~
KJIETKH N.DOC
https://sdo.edu.orb.ru/video/10/biol/7366/1Q6ZYH~
T.DOC
9. | Crpoenue u pyHKIHH 17 https://sdo.edu.orb.ru/video/10/biol/2900/
OpraHHU3MOB
10 | Pa3MHOXXEHHE U pa3BUTHE | 8
: OpraHHU3MOB
11 | I'eneruka — HayKka o 2 https://sdo.edu.orb.ru/video/10/biol/2697/10%20kn %2
HACJIEACTBEHHOCTU U 2bvonorna %20KOC Tema eHeTnKa.%200cHOBHbIEY%2
HU3MEHYUBOCTH 2noHATNA.%203aKoHbI%20I .MeHaensa.docx
OpraHU3MOB https://sdo.edu.orb.ru/video/10/biol/2697/10%20kn_Bu
onorma_Matepnan%20813%20TpeHnpoBkM%201%20%2
03akpenneHnsa Tema [eHeTnKa.%200CcHOBHbIE%20N0OHA
T1A.%203aKoHb1%20l .MeHaena%20.doc
12 | 3akoHOMeEpHOCTH 10 https://sdo.edu.orb.ru/video/10/biol/2697/10%20kn_BEwu
HaACJICICTBEHHOCTH Buonor_Matepnan%20an13%20TpeHnpoBkn%201%20%2

23akpenneHua_Tema_leHeTnKa.%200cHOBHbIE%20MNOHA



https://sdo.edu.orb.ru/video/10/biol/1/Материал%25
https://sdo.edu.orb.ru/video/10/biol/1/Материал%25
https://sdo.edu.orb.ru/video/10/biol/3/Материал
https://sdo.edu.orb.ru/video/10/biol/3/Материал
https://sdo.edu.orb.ru/video/10/biol/4801/ключ.docx
https://sdo.edu.orb.ru/video/10/biol/4801/материал%20для%20закрепления.docx
https://sdo.edu.orb.ru/video/10/biol/4801/материал%20для%20закрепления.docx
https://sdo.edu.orb.ru/video/7/biol/4716/Тесты%20к%25
https://sdo.edu.orb.ru/video/7/biol/4716/Тесты%20к%25
https://sdo.edu.orb.ru/video/7/biol/4716/Тесты%20к%25
https://sdo.edu.orb.ru/video/7/biol/4716/Тесты%20к%25
https://sdo.edu.orb.ru/video/7/biol/4716/ответы%25
https://sdo.edu.orb.ru/video/7/biol/4716/ответы%25
https://sdo.edu.orb.ru/video/7/biol/4716/Тесты%20к%25
https://sdo.edu.orb.ru/video/7/biol/4716/Тесты%20к%25
https://sdo.edu.orb.ru/video/7/biol/4716/Тесты%20к%25
https://sdo.edu.orb.ru/video/10/biol/6816/1HNMKG~O.DOC
https://sdo.edu.orb.ru/video/10/biol/6816/1HNMKG~O.DOC
https://sdo.edu.orb.ru/video/10/biol/6816/1EJFSZ~M.DOC%5D%5D
https://sdo.edu.orb.ru/video/10/biol/6816/1EJFSZ~M.DOC%5D%5D
https://sdo.edu.orb.ru/video/10/biol/1604/
https://sdo.edu.orb.ru/video/10/biol/1604/
https://sdo.edu.orb.ru/video/10/biol/7366/1UHEIF~N.DOC
https://sdo.edu.orb.ru/video/10/biol/7366/1UHEIF~N.DOC
https://sdo.edu.orb.ru/video/10/biol/7366/1Q6ZYH~T.DOC
https://sdo.edu.orb.ru/video/10/biol/7366/1Q6ZYH~T.DOC
https://sdo.edu.orb.ru/video/10/biol/2900/
https://sdo.edu.orb.ru/video/10/biol/2697/10%20кл_%22Биология_%20КОС_Тема_Генетика.%20Основные%22понятия.%20Законы%20Г.Менделя.docx
https://sdo.edu.orb.ru/video/10/biol/2697/10%20кл_%22Биология_%20КОС_Тема_Генетика.%20Основные%22понятия.%20Законы%20Г.Менделя.docx
https://sdo.edu.orb.ru/video/10/biol/2697/10%20кл_%22Биология_%20КОС_Тема_Генетика.%20Основные%22понятия.%20Законы%20Г.Менделя.docx
https://sdo.edu.orb.ru/video/10/biol/2697/10%20кл_Биология_Материал%20для%20тренировки%20и%20%20закрепления_Тема_Генетика.%20Основные%20понятия.%20Законы%20Г.Менделя%20.doc
https://sdo.edu.orb.ru/video/10/biol/2697/10%20кл_Биология_Материал%20для%20тренировки%20и%20%20закрепления_Тема_Генетика.%20Основные%20понятия.%20Законы%20Г.Менделя%20.doc
https://sdo.edu.orb.ru/video/10/biol/2697/10%20кл_Биология_Материал%20для%20тренировки%20и%20%20закрепления_Тема_Генетика.%20Основные%20понятия.%20Законы%20Г.Менделя%20.doc
https://sdo.edu.orb.ru/video/10/biol/2697/10%20кл_Биология_Материал%20для%20тренировки%20и%20%20закрепления_Тема_Генетика.%20Основные%20понятия.%20Законы%20Г.Менделя%20.doc

NoH.%203akoHbl%20l.MeHaenn%20.doc

13 | 3akoHOMEpHOCTH 6 https://sdo.edu.orb.ru/video/10/biol/3286/10%20kn_Bu
H3MEHYUBOCTH onorna KOC Tema WMN3meH4YMBOCTb.%20HacneacreeHHas
%201%20HeHacneacTBeHHan.docx
https://sdo.edu.orb.ru/video/10/biol/3286/10%20kn_bu
onorna Matepunan%208n18%20TpeHnpoBKN%201n%203aK
penneHua,Tema M3meH4YMBOCTb.dOCX
14 | 'eHeTHKa yea0OBEKA 3 https://sdo.edu.orb.ru/theme.php?id=3924
15 | Cenexuusi OpraHu3MoB 4 https://sdo.edu.orb.ru/video/10/biol/8195/10kn_Buono
rma_Tema KoHTponbHOe%200ueHo4H0e%20cpencTBo%2
0no%20Teme%20Cenekuma.docx
https://sdo.edu.orb.ru/video/10/biol/8195/10kn Buono
rma_Tema Martepnanbl%20801a2%20TpeHnpoBkn%201%2
03akpenneHna%20n0%20teme%20Cenekumsa-
OCHOBHbIE%20MeToab1%201%20a0CcTUKEHMA.dOCX
16 | buorexHoJIOrug U 4 https://sdo.edu.orb.ru/theme.php?id=3926
CUHTCTHYCCKAS
Oouojorus
17 | Pe3epBHOE Bpems 1 https://sdo.edu.orb.ru/video/10/biol/2900/
OBIIEE KOJIMYECTBO | 102
YACOB IIO
ITPOI'PAMME

TemaTtuueckoe IJIAaHUPOBAHUEC 11 xmacc

Ne | HaumenoBanue paznenos u | Kon-so | DnextpoHHble (1MPPOBBIE)
TE€M IPOTrPaMMBI 4acoB o0pa3oBaTenbHbIE PECYPCHI
i
/
i}
1. | BapoxxneHue u pa3BuTHe 4 https://sdo.edu.orb.ru/video/11/biol/8471/Onenou
SBOJIFOIIMOHHEIX UIEH B He111%20MaTepuana.docx
OHMOJIOTHH
2. | MukposBoironus u eé 14 https://sdo.edu.orb.ru/video/11/biol/8471/3ananus
pe3yIbTaTHI %20x%20ypoky.docx
3. | MakpoaBoJronus u eé 6 https://sdo.edu.orb.ru/video/11/biol/1585/3ananus
PE3yNIbTATHI %20x%20ypoxky.doc
https://sdo.edu.orb.ru/video/11/biol/1585/Onenou
HBI1%20MaTepuan.doc
4. | IlpoucxoxaeHue u 15 https://sdo.edu.orb.ru/video/11/biol/6110/Pa3Butu
pa3BUTHE )KU3HU Ha 3emiie €%20npencraBneHnit%200%20nponcxoxaAeHUN
%20xn3a1%20H2%203emite.docx



https://sdo.edu.orb.ru/video/10/biol/3286/10%20кл_Биология_КОС_Тема_Изменчивость.%20Наследственная%20и%20ненаследственная.docx
https://sdo.edu.orb.ru/video/10/biol/3286/10%20кл_Биология_КОС_Тема_Изменчивость.%20Наследственная%20и%20ненаследственная.docx
https://sdo.edu.orb.ru/video/10/biol/3286/10%20кл_Биология_КОС_Тема_Изменчивость.%20Наследственная%20и%20ненаследственная.docx
https://sdo.edu.orb.ru/video/10/biol/3286/10%20кл_Биология_Материал%20для%20тренировки%20и%20закрепления,Тема_Изменчивость.docx
https://sdo.edu.orb.ru/video/10/biol/3286/10%20кл_Биология_Материал%20для%20тренировки%20и%20закрепления,Тема_Изменчивость.docx
https://sdo.edu.orb.ru/video/10/biol/3286/10%20кл_Биология_Материал%20для%20тренировки%20и%20закрепления,Тема_Изменчивость.docx
https://sdo.edu.orb.ru/theme.php?id=3924
https://sdo.edu.orb.ru/video/10/biol/8195/10кл_Биология_Тема_Контрольное%20оценочное%20средство%20по%20теме%20Селекция.docx
https://sdo.edu.orb.ru/video/10/biol/8195/10кл_Биология_Тема_Контрольное%20оценочное%20средство%20по%20теме%20Селекция.docx
https://sdo.edu.orb.ru/video/10/biol/8195/10кл_Биология_Тема_Контрольное%20оценочное%20средство%20по%20теме%20Селекция.docx
https://sdo.edu.orb.ru/video/10/biol/8195/10кл_Биология_Тема_Материалы%20для%20тренировки%20и%20закрепления%20по%20теме%20Селекция-основные%20методы%20и%20достижения.docx
https://sdo.edu.orb.ru/video/10/biol/8195/10кл_Биология_Тема_Материалы%20для%20тренировки%20и%20закрепления%20по%20теме%20Селекция-основные%20методы%20и%20достижения.docx
https://sdo.edu.orb.ru/video/10/biol/8195/10кл_Биология_Тема_Материалы%20для%20тренировки%20и%20закрепления%20по%20теме%20Селекция-основные%20методы%20и%20достижения.docx
https://sdo.edu.orb.ru/video/10/biol/8195/10кл_Биология_Тема_Материалы%20для%20тренировки%20и%20закрепления%20по%20теме%20Селекция-основные%20методы%20и%20достижения.docx
https://sdo.edu.orb.ru/theme.php?id=3926
https://sdo.edu.orb.ru/video/10/biol/2900/
https://sdo.edu.orb.ru/video/11/biol/8471/Оценочный%20материал.docx
https://sdo.edu.orb.ru/video/11/biol/8471/Оценочный%20материал.docx
https://sdo.edu.orb.ru/video/11/biol/8471/Задания%20к%20уроку.docx
https://sdo.edu.orb.ru/video/11/biol/8471/Задания%20к%20уроку.docx
https://sdo.edu.orb.ru/video/11/biol/1585/Задания%20к%20уроку.doc
https://sdo.edu.orb.ru/video/11/biol/1585/Задания%20к%20уроку.doc
https://sdo.edu.orb.ru/video/11/biol/1585/Оценочный%20материал.doc
https://sdo.edu.orb.ru/video/11/biol/1585/Оценочный%20материал.doc
https://sdo.edu.orb.ru/video/11/biol/6110/Развитие%20представлений%20о%20происхождений%20жизни%20на%20Земле.docx
https://sdo.edu.orb.ru/video/11/biol/6110/Развитие%20представлений%20о%20происхождений%20жизни%20на%20Земле.docx
https://sdo.edu.orb.ru/video/11/biol/6110/Развитие%20представлений%20о%20происхождений%20жизни%20на%20Земле.docx

https://sdo.edu.orb.ru/video/11/biol/6110/Onenou
HB111%20MaTepran.docx

5. | Ilpoucxoxnenue yenoseka - | 10 https://sdo.edu.orb.ru/video/11/biol/6383/T'unote3
AHTPOIIOT€HES b1%20npoucxoxienusn%20uenoseka.doc
https://sdo.edu.orb.ru/video/11/biol/6383/Ouenou
Hb111%20MaTepuan.docx
6. | Dkosorust — HayKa o 3 https://sdo.edu.orb.ru/theme.php?id=3307
B3aMMOOTHOIICHUSIX
OpraHU3MOB U
HaJIOPraHU3MEHHbBIX
CUCTEM C OKpY Karouen
cpenoit
7. | Opranusmsl u cpeaa 9 https://sdo.edu.orb.ru/video/11/biol/4487/11kn Bwo
00UTaHUSA norma_tema3 KMM.docx
https://sdo.edu.orb.ru/video/11/biol/4487/137)70~9
8. | Dxosorusa BUAOB 1 9 https://sdo.edu.orb.ru/video/9/biol/403/Kpocceopa.
MOMY TSI %20Monynauna%20%20kak%20eanHnu,a%20380at0L,
nn.%20CnaHnHa%20U1.B.%203Hepretnkl.doc
https://sdo.edu.orb.ru/video/9/biol/403/
9. | Dxonorus CoOOIIECTB. 12 https://sdo.edu.orb.ru/theme.php?id=3077
OKOJIOTHYECKHUE CUCTEMBI
1 | buocdepa — rnobanpHas 6 https://sdo.edu.orb.ru/video/11/biol/3189/KOM.doc
0. | sxocucTeMa X
https://sdo.edu.orb.ru/video/11/biol/3189/Ypok%20
Ned_matepnan%204n1%203akpennenus.rtf
1 | YenoBek u okpy>xaromiast 6 https://sdo.edu.orb.ru/video/11/biol/5404/KOM.doc
1. | cpena X
https://sdo.edu.orb.ru/video/11/biol/5404/Ypok%20
No5_matepnan%20an1%203akpennenus.rtf
1 | Pe3zepBHOe Bpems 8 https://sdo.edu.orb.ru/video/11/biol/6110/Pa3sutne
2. %20npeactaBneHnin%200%20nponcxoxkaeHnn%20u
3HN%20Ha%203emne.docx
https://sdo.edu.orb.ru/video/11/biol/6110/0OueHoYH
bIn%20maTepuan.docx
OBIIEE KOJIMYECTBO 102
YJACOB IIO

I[TPOTPAMME



https://sdo.edu.orb.ru/video/11/biol/6110/Оценочный%20материал.docx
https://sdo.edu.orb.ru/video/11/biol/6110/Оценочный%20материал.docx
https://sdo.edu.orb.ru/video/11/biol/6383/Гипотезы%20происхождения%20человека.doc
https://sdo.edu.orb.ru/video/11/biol/6383/Гипотезы%20происхождения%20человека.doc
https://sdo.edu.orb.ru/video/11/biol/6383/Оценочный%20материал.docx
https://sdo.edu.orb.ru/video/11/biol/6383/Оценочный%20материал.docx
https://sdo.edu.orb.ru/theme.php?id=3307
https://sdo.edu.orb.ru/video/11/biol/4487/11кл_Биология_тема3_КИМ.docx
https://sdo.edu.orb.ru/video/11/biol/4487/11кл_Биология_тема3_КИМ.docx
https://sdo.edu.orb.ru/video/11/biol/4487/13ZJ70~9
https://sdo.edu.orb.ru/video/9/biol/403/Кроссворд.%20Популяция%20%20как%20единица%20эволюции.%20Сиднина%20И.В.%20Энергетик1.doc
https://sdo.edu.orb.ru/video/9/biol/403/Кроссворд.%20Популяция%20%20как%20единица%20эволюции.%20Сиднина%20И.В.%20Энергетик1.doc
https://sdo.edu.orb.ru/video/9/biol/403/Кроссворд.%20Популяция%20%20как%20единица%20эволюции.%20Сиднина%20И.В.%20Энергетик1.doc
https://sdo.edu.orb.ru/video/9/biol/403/
https://sdo.edu.orb.ru/theme.php?id=3077
https://sdo.edu.orb.ru/video/11/biol/3189/КОМ.docx
https://sdo.edu.orb.ru/video/11/biol/3189/КОМ.docx
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