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MHNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no yueOnomy npeamery "buonorus" (nanee - Ouosorusi) Ha ypoBHE CPEIHETO
obmiero oopazoBanus paspadborana Ha ocHOBe DenepanbHOro 3akona ot 29.12.2012 Ne 273-03
«O06 obpaszoBanuu B Poccuiickoit ®enepanuny, ®I'OC COO, Konuemnmuu mpero aBaHus
yuebHoro npeamera «buonorus» n OCHOBHBIX MOJIOXKEHHH (perepanbHOi paboueil mporpaMmbl
BOCITUTaHMUSL.

VYueOuplii npeamer «buosorus» yriyonéaHoro ypoBHs usydeHus (10-11 xmaccsr)
SBJIIETCS OJIHUM M3 KOMIIOHEHTOB INpeAMETHON 00sacTi «EcTecTBEeHHO-Hay4YHbIE IPEIMETHI».
CornacHo mnonoxenusm OI'OC COO mnpoduibHble ydyeOHBIE NPEAMETHI, H3ydyaeMble Ha
YIIIyOJIEHHOM YPOBHE, SIBIISIIOTCSA criocoOom muddepeHiianuu oOydeHus Ha YPOBHE CPEIHETO
obuiero oOpa3oBaHMsl M MPU3BAHBI O0ECHEUNUTh MPEEMCTBEHHOCTh MEXJy OCHOBHBIM OOIIUM,
CpPeIHUM OOIIMM, CPEIHUM TPO(PECCHOHATBHBIM M BBICIIMM OOpa3oBaHueM. B To ke Bpems
KKIBbIA U3 3TUX YU€OHBIX MPEIMETOB JOJDKEH ObITh OPUEHTUPOBAH HA MPUOPUTETHOE PEIICHUE
o0pa3oBaTeNIbHBIX, BOCIIUTATENbHBIX U PA3BUBAIOIIMX 3ajay, CBA3aHHBIX C MpodopHeHTanuei
oOyuaronuxcs M CTUMYJIMPOBAHHMEM HHTEpeca K KOHKPETHOM O0O0JacTH HAy4HOrO 3HAHUS,
CBSI3aHHOTO C OHWOJIOTHEH, MEIUIIMHOW, SKOJIOTHEH, ICHUXOJIOTHEH, CIIOPTOM WA BOCHHBIM
JIeTIOM.

[Iporpamma no yuebHomy npeamerty "buonorus" na€r mpencraBieHHe O IETU U 3a/a4ax
u3ydeHus yueOHoro npeamera «buonorus» Ha yriyOnéHHOM ypOBHE, ONpEeNsieT 00s13aTeIbHOE
(MHBapHaHTHOE) MPEAMETHOE COJEpkKaHHe, €ro CTPYKTYpUpPOBAaHUE IO pasfesaM M TeMmaw,
pacnpezeneHue mo KiaccaM, peKOMEHIyeT MOCIeI0BaTeIbHOCTh U3yUeHHs YieOHOTO MaTepuasia
C y4€TOM MEXIIPEJIMETHbIX W BHYTPUIIPEIMETHBIX CBsI3€H, JIOTMKH Y4eOHOTo Ipolecca,
BO3PACTHBIX OCOOCHHOCTEW oOydarommuxcsa. B mporpamMme mo OMONOTHU peaiM30BaH MPUHITUT
MIPEEMCTBEHHOCTH C H3Y4Y€HHEM OHOJIOTMM Ha YpPOBHE OCHOBHOTO o0OIIero o0pa3oBaHMs,
Onmaromaps 4yeMy IPOCMAaTpPUBAETCSl  HANpPABICHHOCTh HAa  IOCIEYIOIIEE  pa3BUTHE
OMOJIOTMYECKUX 3HAHWUW, OPHEHTUPOBAHHBIX HAa (OPMUPOBAHHE ECTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUS, SKOJOTUYECKOTO MBIIUICHHS], TPEICTaBICHUNH O 3I0pOBOM 00Opase >KU3HH, Ha
BOCIIUTaHHE OEpEeKHOT0 OTHOILIEHUS K OKpYXKarollled NpupogHoil cpene. B mporpamme 1o
OMOJIOTHMHM TakXKe IMOKa3aHbl BO3MOXHOCTH ydeOHoro mpenmera «buonorus» B peanu3anuu
tpeboBanuit ®I'OC COO k miIaHUPYEMBIM JTUYHOCTHBIM, METANPEAMETHBIM U MPEIMETHBIM
pe3ynpbrataM o0OyueHus U B (OPMHpPOBAHMHM OCHOBHBIX BHUJOB Y4eOHO-TIO3HABATEIbHOM
JESITebHOCTH OOYy4alolIMXCcsi MO OCBOGHHUIO COAEpkKaHHS OHOJOTHYecKoro oOpa3oBaHMs Ha
ypOBHE CpeHero o0Iiero 06pazoBaHusl.

VYueOHsblii nmpeamer «buosiorus» Ha YpOBHE cpenHero ooumiero oOpa3zoBaHHUS 3aBepIlacT
Ouosoruyeckoe oOpa3oBaHUe B IIKOJE U OPUECHTHPOBAH HA PACHIMPEHUE U YIIIyOJeHUEe 3HAHUI
oOyyaromuxcs O JKMBOH MpHUpPOJE, OCHOBAX MOJIEKYIIPHOH W KIETOYHOM Ouosoruu,
SMOPHOJIOTUN U OUOJIOTUHM PA3BUTHUS, T€HETUKHU, CENEKIUH, OMOTEXHOJIOTHH, IBOJIOIUOHHOIO
YUYEHMS U HKOJIOTUH.

N3yuenne yuebHnoro npenmera «buonorus» Ha yriyOjaeHHOM ypOBHE OPUEHTHPOBAHO Ha
MOJITOTOBKY OOy4aromuxcs K MOCIEIYIOIMIEMY MOJY4YeHUI0 OMOIornyeckoro oOpa3oBaHUs B
By3aX U OpraHM3alusX cpelHero mnpogeccuoHaabHOro odpasoBanusi. OCHOBY €ro CoJepKaHHs
COCTaBIJIIET CUCTeMa OHOJOrMYECKMX 3HAaHUHM, MOJYYEHHBIX MPH H3YUYEHHH OOYyJarOUIUMUC
COOTBETCTBYIOLIMX CHCTEMAaTUYECKUX pa3esoB OMOJOTMHM Ha YPOBHE OCHOBHOIO OOIEro



oOpasoBanus, B 10—11 knaccax 3T 3HaHUS MOJTYYArOT pa3BUTHE. TaK, paCHIMPEHbI U YIITyOJICHBI
OMOJIOTMYECKHE 3HAHUS O PACTEHHSX, JKMBOTHBIX, TpHOax, OaKTepusx, OpraHu3Me UeJOBEKa,
Oo0mMX 3aKOHOMEPHOCTSX KHU3HH, JOMOJHHUTEIBHO BKJIIOUEHBI OHOJIOTHYECKHE CBEICHUS
MPUKIAJHOTO M MOMCKOBOTO XapaKTepa, KOTOPhIE MOKHO HCIHOJB30BaTh KaK OPHEHTUPHI JUIS
nocJeayrouero Beidopa npogeccu. Bo3MokHa Takke MHTErpanus OMOJIOTMUYECKUX 3HAHUM C
COOTBETCTBYIOIIMMHU 3HAHHUSIMH, TTOJTYICHHBIMH O00YYaIONTUMUCS IPH H3YICHUH QU3UKH, XUMUH,
reorpadgun U MaTEMaTHKH.

CrpykTypa mnporpammbl 1o ydeOHoMy mnpenMery "buonoruss" oTpakaer cUCTEMHO-
YPOBHEBBI ¥ SBOJIIOIUOHHBIA TOAXOIBI K M3ydeHHIO Ouosyoruu. COTIacHO WM, HM3Y4YaroTCs
CBOWCTBA M 3aKOHOMEPHOCTH, XapaKTepHBIC /IS )KUBBIX CUCTEM PAa3HOTO YPOBHS OpraHH3allvy,
SBOJIIOLIMM OPTraHUYECKOTO MHUpa Ha 3emiie, COXPaHEHHs OHOJOTHYECKOTO pPa3HOOOpasus
mwiaHeTtl. Tak, B 10 kiacce u3ydaroTCs OCHOBBI MOJIEKYJISIPHOW M KIJIETOUHOM Ouosoruw,
SMOPHOIOTHN M OMOJIOTHH PAa3BHUTHS, TCHETUKU M CENIEKIH, OMOTEXHOJIOTHHA U CHHTETUYECKOM
OMOJIOTUH, AaKTYaJU3UPYIOTCA 3HAHUA OOyJalolmUXCsi MO OOTaHWKE, 300JI0TUM, AHATOMUH,
¢dbusmosiorun yenoBeka. B 11 kiacce m3ydaroTcsi SBOIOIMOHHOE y4€HHE, OCHOBBI IKOJIOTHH U
ydeHue o ouocdepe.

VYueOHplii mnpeamer «buosorus» mpu3BaH 00ECHEUYUTh OCBOCHHE OO0YYaroLIUMUCS
OMOJIOTUYECKAX TEOPHHA W 3aKOHOB, WJEH, NPUHIMIIOB W TPaBWI, JISKANIMX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4YHOI KapTUHBI MHpa, 3HaHUH O CTPOEHUH, MHOrooOpazuu u
OCOOCHHOCTSIX KIJIETKHM, OpraHu3Ma, MOMYJISIHH, OHOIEHO03a, SKOCHCTEMBl, O BbLAAIONINXCS
HAyYHBIX JOCTIDKEHUSX, COBPEMEHHBIX HCCIICIOBAHUSIX B OHMOJIOTHH, TPHUKIATHBIX ACTIEKTax
Ouonornueckux 3HaHWM. J[7s pa3BUTHS M MOJAEpKAaHUS MHTEpeca oO0ydaromuxcs K OMoJoruu
Hapsy CO 3HAUYUTENbHBIM 00bEMOM TEOPETUUYECKOTO MaTepuasa B COJACPKaHUHU MPOrPAMMBI IO
OMOJIOTHH TPEAYCMOTPEHO 3HAKOMCTBO C HMCTOpPHEH CTAaHOBIEHHS M Pa3BUTHs TON WIM HWHOM
obOnactu OMOJIOTHH, BKJIAJIOM OTEUECTBEHHBIX U 3apyOekKHBIX YUEHBIX B pEIICHHE Ba)KHEHIIMX
OMOJIOTMYECKUX U SKOJOTHYECKHUX MPoOIIeM.

Lenb u3yuenus yuebHoro npeamera «buonorus» Ha yrinyOaEHHOM ypoBHE — OBIAJCHHE
0oOyyaroUMMUCS 3HAHUSAMU O CTPYKTYpPHO-(DYHKIIMOHAILHOM OpPraHU3allUd >KUBBIX CHUCTEM
Pa3HOTo paHra u NpruoOpeTeHrue YMEHHUH KCIOIb30BaTh ATH 3HAHUSA B (JOPMUPOBAHUU MHTEpEca
K ompenenéHHoi obnactu nMpodecCHOHaIbHON eATeIbHOCTH, CBSI3aHHOW C OMOJIOTHeH, Win K
BBIOOPY y4EOHOT0 3aBe/ieHus AJIsl TPOJOHKEHUs OMOJIOrHYeCKOro oopa3oBaHusl.

JlocTrkeHue 1eu u3ydeHus: yueOHoro npenmera «buonorus» Ha yriiyoaéHHOM ypOBHE
obecrieunBaeTcs PEeIIeHUEM CIIECIYIOUIUX 3a/1a4:

OCBOCHHE OOYy4YaIOIIUMHUCS CHUCTEMbl OHOJIOTMYECKMX 3HAHM: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOPHsX, KOHIEMIMIX, TUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTAX M IpaBUIIAX,
COCTaBIISIIOIUX COBPEMEHHYIO €CTECTBEHHO-HAy4YHYI0O KapTHHY MHpa; O CTPOCHHH,
MHOT000pa3uu U 0COOEHHOCTAX OMOJIOTUYECKHX CHCTeM (KJIETKa, OPraHu3M, MOMYJISIus, BU],
ouoreoreHo3, O6uocdepa); O BBHIJAIOMIMXCS OTKPHITUSX M COBPEMEHHBIX HCCIEJOBAHHIX B
OHOJIOTHH;

O3HaKOMJIEHHE  OOydJaloluxcs ¢  METOJaMM  [O3HAHWUSA  JKMBOH  TIPUPOMIBI:
HCCIIEeIOBATEIbCKIMH METOJJaMH OMOJIOTMYECKUX HAyK (MOJIEKYISIPHOUN M KIETOYHOU OMOJIOTHH,
AMOPHUOJIOTUN U OUOJNIOTUM PA3BUTHS, TEHETHUKU U CEJEKIINH, OMOTEXHOJOTHH U CUHTETHUECKOM
OMOJIOTUH,  MAJEOHTOJOTHUH, OSKOJOTMH); METOJAaMH  CaMOCTOSTENIbHOIO  MPOBEAEHUS
OMOJIOTUYECKUX MCCIIeOBaHUNA B Jaboparopum M B MpHpoje (HaOmoAeHue, H3MepeHHe,
HKCTIIEPUMEHT, MOJICTUPOBAHKE);



OBJIaZIcHuE OOYYaIOUUMUCS YMEHHSIMHU: CaMOCTOSITEIbHO HAaXOJUTh, aHAIM3UPOBATH U
MCIO0JIb30BaTh OMOJIOTHUYECKYIO MH(POPMALIUIO; TI0TH30BATHCSA OMOJIOTHYECKON TEPMUHOJIOTUEH 1
CUMBOJIUKOW; yCTAaHABIMBATh CBS3b MEXKAY pPa3BUTHEM OHOJIIOTUM U  COIMAIBHO-
HSKOHOMHYECKUMH U SKOJIOTHYECKHMHU TMPOOJIeMaMH 4YeJIOBEYECTBA; OICHHWBATH IOCIECACTBUS
CBOEH JEATENIbHOCTH 110 OTHOLIEHUI0 K OKpY)Karolled IpUpPOJHON cpene, COOCTBEHHOMY
3M0POBBI0 W 3/IOPOBBIO  OKPYXKAIOIIMX JIOJIEH; OOOCHOBBIBATH M COONIONATH  MEpHI
poQHIaKTUKH MHPEKITMOHHBIX 3a00JICBaHM, MpaBuiia MOBEICHUS B TPUPOJIE U OOCCIICUCHUS
0€30MacHOCTH COOCTBCHHOU >KM3HEICATCIILHOCTH B YPE3BBIYAWHBIX CHUTYAIUSX MPHPOIHOTO U
TEXHOTCHHOTO XapakTepa; XapaKTepU30BaTh COBPEMEHHBIC HAYYHBIC OTKPHITHS B OOJACTH
OHOJIOTHH;

pa3BUTHE y O0y4aIOMIMXCS WHTEUIEKTYalIbHBIX U TBOPYECKUX CIIOCOOHOCTEW B mpoliecce
3HAKOMCTBA C BBIJAIONIMMUCS OTKPBITHSAMH M COBPEMEHHBIMU HCCJICIOBAHUSMU B OHOJIOTHH,
pelaeMbIMu €10 IpoOsieMaMu, METOJ0JIOTHed OHOJIOrMYecKOro HCCIE0BaHus, MPOBEIECHUS
IKCMEPUMEHTAIBHBIX HCCICIOBAHUM, pEIMICHUS OHOJOTHYEeCKHX 3a/ad, MOJICITHPOBAHUS
OMOJIOTMYECKUX 00BEKTOB U MPOLIECCOB;

BOCITUTaHHE Y OOYYAFOIIMXCS IEHHOCTHOTO OTHOIICHHS K JKUBOW MPHUPOJIC B IEIOM H K
OTHENbHBIM €€ O0O0BeKTaM U SBJICHHUAM, (OPMHpPOBAHUE SKOJIOTHUSCKOH, TeHETHUECKON
IPaMOTHOCTH, OOIICH KYJIBTYphl MOBEACHHS B MPUPOJC;, WHTEIPAIMU ECTECTBECHHO-HAYUHBIX
3HAHWI;

npuoOpeTeHne 00yJaroIIUMHUCS KOMIIETEHTHOCTH B PAIMOHATBHOM TPUPOAOTIONH30BAHUT
(coOmroneHne mpaBWJl TMOBEACHUS B MPUPOJE, OXpaHbl BHJAOB, JKOCHCTEM, Ounochepsl),
COXpaHEHHWU COOCTBEHHOTO 30POBbS W 3J0POBbS OKPYXKAIOIMIUX JIOACH (COOMIONCHUS Mep
npoduIaKTUKK  3a00JieBaHMM,  oOecrieueHre  0€30MacHOCTH  KU3HENCATCIHHOCTH B
Ype3BhIYAHBIX CUTYALUSAX IPUPOJIHOTO U TEXHOTEHHOIO XapaKTepa) Ha OCHOBE MCHOJIb30BaHUS
OMOJIOTMYECKHUX 3HAHUI M YMEHUU B TIOBCETHEBHOM JKH3HU;

CO3JaHME YCIOBMH Ui OCO3HAHHOTO BbIOOpa OOyYalOMIMMHCS WHIUBUAYAIbHOU
00pa3oBaTeNIbHOM  TPAaeKTOpUH, CHOCOOCTBYIOIICH MoOcCienyomeMy MnpodecCHOHAaTILHOMY
CaMOOIIPE/ICICHUI0, B COOTBETCTBUU C WHIUBUAYAIbHBIMU HMHTEpPECAMH M MOTPEOHOCTIMU
peruoHa.

OO1ree 4yuCIIO YacoB, OTBEICHHBIX HA H3yuyeHUE OHOJIOTHM Ha YrIyOJIEHHOM YpPOBHE
cpenHero oOmiero obpaszoBanusi, coctaBisier 204 gaca: B 10 kmacce — 102 vaca (3 yaca B
Heneno), B 11 kimacce — 102 ygaca (3 yaca B HEZICIIO).

Ot6op opraHuzalMoOHHBIX (QOpPM, METOJOB U CpeACTB OOydeHHs OHOJIOTUU
OCYILIECTBIISIETCS ¢ YYETOM CHEUU(PHUKU €ro COJACp)KAHUS U HANpPaBICHHOCTH Ha MPOJIOJDKEHUE
Ouosyoruueckoro oOpa3oBaHMsl B OpraHHU3aIUsAX CpPeaHEero MpodeCCHOHATBHOTO U BBICIIETO
o0OpazoBaHwUsI.

OO0s13aTeNIbHBIM YCIIOBHEM TMPH 00Y4YeHHUU OHOJIOTHMU Ha YriayOJEHHOM YPOBHE SBIISETCS
npoBe/ieHHEe J1a00paTOpHBIX U MpakThyeckux pabor. Takxke ydactue oOy4aromuxcs B
BBITIOJIHEHUM TPOEKTHBIX M  y4eOHO-HCCIENOBATENbCKUX pPabOT, TeMaThKa KOTOPBIX
OTIpeJIeNIIeTCS y4YUTENeM Ha OCHOBE HMEIOIIUXCS MaTepHallbHO-TEXHUYECKHX PECYpCcoB U
MECTHBIX MPUPOTHBIX YCIOBHIA.



COJEP)KAHUE OBYYEHUA
10 KUIACC

Conepkanue MPOTPaMMbl, BBIACICEHHOE  KVYPCUBOM, HE BXOAWT B  TPOBEPKY
rocyfaapcTBeHHo# urorosoit arrecrauuu (I'A).

Tema 1. buosiorusi kak Hayka

CoBpemeHHasi OMOJIOTHST — KOMIUICKCHas Hayka. Kparkas mcTopusi pa3BUTHSI OMOJIOTHH.
buonornveckne Haykum W H3ydaeMmble UMHU TpobOiembl. DyHIaMEHTAIbHBIC, MPHKIATHBIC WU
MTOMCKOBBIE€ HAyYHBIE UCCIICIOBAHMS B OMOJIOTHU.

3HavyeHne OuoJoruu B (OPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHBI
mupa. [lpodeccun, cBs3aHHble ¢ Ouosnorueil. 3HaueHue OWOJOTMM B MHPAKTUYECKOU
NESTETPHOCTH YENIOBEKAa: MEAMIIMHE, CEITbCKOM XO3SWUCTBE, MPOMBIIUICHHOCTH, OXpaHe
TIPUPOIBI.

JdeMoHcTpanuu

[Hoptpetsl: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, Y. I'apsei, I
Mennens, B. WU. Bepuanckuii, U. II. ITaBnos, WM. 1. Meunuko, H. M. BaBunos, H. B.
Tumodees-Pecosckuit, k. Yorcon, ®@. Kpuk, [1. K. benses.

Tabmuipt u cxeMbl: «CBsi3b OMOJIOTUN C IPYrUMH Haykammu», «CucTemMa OHOJIOTHYECKUX
HayK».

Tema 2. /KuBble cucTeMbl U X H3yYeHHE

XKuBble cucTemMbl Kak mpeaMeT u3ydeHus ouosoruu. CBONCTBA KUBBIX CHCTEM: €AUHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M LEJOCTHOCTh, CIIOXKHOCTb M YINOPSAJOYEHHOCTh
CTPYKTYPBI,  OTKPBITOCTb,  CAMOOPraHM3alUs, CaMOBOCIPOU3BEIACHUE, PA3APAKUMOCTD,
W3MEHYUBOCTh, POCT U pa3BUTHE.

YpoBHM OpraHuM3alid >KUBBIX CHCTEM: MOJEKYJISPHBINA, KIETOYHbIM, TKAHEBBIH,
OpraHU3MEHHBIH, MOMYJISIUOHHO-BUIOBOM, 3KOCHUCTEMHBIN (OHMOTEOIICHOTUYECKHI ),
ouoctepusiit. [Iponeccsl, npoucxoasiye B XHUBbIX cucreMax. OCHOBHbIE NMPU3HAKH >KUBOTO.
Kuzsp kak ¢opma cyiiecTBoBaHUsI MaTepuu. Hayku, u3ydaroniye ,HUBbI€ CUCTEMBI HAa Pa3HBIX
YPOBHSX OpraHU3aLNH.

N3yuenue xuBbIx cucteM. Metoasl Ouonornueckoil Hayku. Habmionenue, msmepenue,
JKCIIEpUMEHT, CHUCTeMaru3auus, MeraaHanu3. lloHsTue o 3aBUCMMON M HE3aBUCHUMOU
nepemeHHol. I[lnanupoBanue skcnepumenta. llocranoBka u mnpoBepka rumnote3. Hynepas
runore3a. [lonsarue BEIOOPKHU U €€ JOCTOBEpHOCTh. Pazdpoc B Ouosorunueckux JaHHbIX. OeHKa
JIOCTOBEPHOCTHU IMOJYYEHHBIX PE3yJbTaToB. [IpUUMHBI UCKAaKEHUSI PE3YJIbTATOB HKCIIEPUMEHTA.
[loHATHE CTaTUCTUYECKOTO TECTA.

JdeMoHcTpanun

Tabmuer u  cxembl: «OCHOBHBIE TPU3HAKU JKU3HU», «bBHOJIOTrHYECKHEe CHCTEMBI,
«CBoOlCTBa KUBOU MaTepun», «YPOBHU OpraHU3aLUU KUBOM MPUPOIbDY, «CTpOEHUE KUBOTHOM
KiIeTkn», «TKaHM  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIOBEUECKOIO0  OpPraHUu3May,
«buoreonenosy», «buocdepar, «MeToapl U3yUeHUs KUBOU MTPUPOIBI».

O6opynoBanue: 1abopaTopHOe 000pyI0BAaHUE TSl TPOBEICHUS HAOTIOACHN, U3MEpPEHUH,
SKCIIEPUMEHTOB.

IIpakTuyeckass padora «lcrnosb30BaHUE Pa3IUYHBIX METOJOB NPU HU3YUYEHHUH KUBBIX
CUCTEM.

Tema 3. buosiorust KjieTkun



Knerka — crpykTypHO-(DyHKIIMOHAJIbHAS €MHMLA JKUBOTO. VICTOpPHS OTKPBITHS KIETKH.
Pabotet P. I'yka, A. JleBenryka. Knerounas teopus (T. LIBann, M. Ilneiinen, P. Bupxos).
OcHOBHBIE TI0JIO’KEHUSI COBPEMEHHOW KJIETOUHOM TEOpUH.

Metoapl MONEKYISPHOM M KJIETOYHOW OHOJOTHH: MHUKPOCKOMHs, Xpomarorpadus,
anekTpodopes, MeEToJ ~ MeueHbIX aroMoB, auddepeHnmansHoe  HEHTpHU]YrUpoBaHHE,
KyJIbTUBUPOBAaHHE KIIETOK. M3yuenue DUKCUPOBAHHLIX KiemoK. DIEKTPOHHAs MHKPOCKOIHSI.
Kongokanvnan mukpockonus. Bumanshoe (npusicuzneHHoe) usyueHue Kiemox.

JdeMoHcTpanuu

[Hoptpetst: P. I'yk, A. JleBenryk, T. [lIsann, M. [llneiinen, P. Bupxos, K. M. bap.

Tabmuuper u cxembl: «CBETOBOM MHKPOCKOM», «DIEKTPOHHBIH MHUKPOCKOM», «lcTropus
Pa3BUTHSI METOJIOB MUKPOCKOITHUI.

O6opynoBaHue: CBETOBON MHKPOCKOI, MHUKpPOIpPENapaTbl PaCTUTENbHBIX, KUBOTHBIX U
OaKTEepHAITBHBIX KIETOK.

IIpakTnueckas padora «/I3yyeHne METOJOB KJIETOYHOW OHOJOrHHM (XpomaTtorpadus,
anekTpodopes, nupdepennnanbaoe nentpudyruposanue, [ILP)».

Tema 4. XuMnuyeckasi opraHu3anms KJIETKH

XUMUYECKUN COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPaMUKpPOAJIEMEHThI. Bona u e€ ponb
KaK pacTBOPHUTEINA, peareHra, ydacTHE B CTPYKTYPHUPOBAHUU KIETKH, TEIJIOPETYIALUU.
MunepasnbHbI€ BEllecTBa KIETKH, UX OHosiorndyeckas posb. Pojib KaTHOHOB M aHMOHOB B KJIETKE.

Oprannueckue BelECTBA KIETKU. bronorndyeckue nojmMepsl. benkn. AMUHOKHCIOTHBIN
coctaB OenkoB. CTpykTypbl OenkoBoil Mojekynbl. [lepBuuyHas cTpykTypa Oeika, HMenTHIHAs
CBs3b. BTOpuuHas, TpeTwdHas, YeTBepTUYHas CTPYKTyphl. JleHartypamus. CBoicTBa OEIKOB.
Knaccuduxkanus 6enxos. buonornueckue GpyHkmuu 6enkoB. [Ipuonbi.

VYrneBoapl. MoHocaxapupl, AWcaxapuibl, OJMTOocCaxapuabl W mojucaxapuasl. OOt
IJIaH CTPOEHUA U (PU3HKO-XMMHUYECKHE CBOMCTBa YriieBoJoB. buornoruueckue GyHKIMN
YTJIEBOJIOB.

Jlumuger.  T'mapodunsHO-THApOGOOHBIE  cBoiicTBa.  Kiaccudukanuss — JTHIHAIOB.
Tpurmuuepunsl, hochomunuabl, BOCKU, crepouipl. buonornueckue ¢pynkiuu aunuaon. OOmue
CBOMCTBa OHMOJIOTMYECKMX MEMOpaH — TEKy4ecTb, CIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYITPOHUIAEMOCTb.

Hykneunossie kucnotel. JJHK u PHK. Crpoenue HykinemHOBBIX KUCIOT. HykiaeoTupbl.
[Tpunnun kommmiementapHoctu. IIpaBumo Yapradhda. Crpykrypa JJHK — nBoiiHas crnmpaiis.
Mectonaxoxaenue u 6uonorunueckue pynkuu JHK. Buast PHK. @ynkuuu PHK B knetke.

Crpoenue monekyinsl AT®. Makpospruueckue cBsizu B Mojiekysie AT®. buonoruueckue
¢byukiun  AT®. BoccraHoBleHHbIE TEPEHOCUMKHM, UX (GYHKIMH B KJIeTke. /[[pyeue
HyKIeo3uompugocghamol (HTD). CexBenupoBanne  JIHK.  Memoow:  cemomuxu,
MPAHCKPUNIMOMUKY, NPOMEOMUKU.

CrpykrypHas Ouonorus: OMOXMMHYECKHEe U OHOPHU3NYECKHE HCCIENOBaHUSA COCTaBa U
IIPOCTPAHCTBEHHOW CTPYKTypbl Ouomonekyn. Modenuposanue cmpykmypol U  @QYHKYuUL
buomonekyn u ux komniexcos. Komnvromepmwiti Ou3aiin u opeaHuyecKuti CuHme3 OUOMONEKY U
UX HEeNnpUPOOHBIX AHATI0208.

JdeMoHcTpanuu

[Hoptpertsr: JI. Ionunr, J[x. Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®pankinun, ®@. Caunrep, C.
IIpy3unep.

Huarpammel:  «PacnpeneneHue XHMHMUYECKHX 3JEMEHTOB B HEKHUBOH IPUPOJIEY,
«Pacrpenenenne XuMU4YECKUX AJIEMEHTOB B )KMBOM IIPUPOJIEN.



Tabmuuer u cxemsl: «llepuoanyeckas TaOIUIa XUMHUYECKUX DJIEMEHTOB», «CTpoeHue
MOJIEKYNBl BOJbD», «BemecTtBa B cocTaBe OpraHu3moB», «CTpoeHUE MOJIEKYJbl Oenkay,
«CTpyKTypBl OETKOBOW MOJEKYNbD», «CTpOeHHE MOJEKYNl YrieBoaoB», «CTpoeHHEe MOJEKYI
munuaoBy», «HykiienHoBble KUCIOTH, «CTpoeHue MoJeKyasl ATO».

O6opynoBaHue: XUMUYECKast IOCyJja U 000pyJ0BaHHUE.

JlaGopaTopHasi padora «OO0HapyXeHHE OCITKOB C TIOMOIIBIO KAYeCTBEHHBIX PEAKITHIN.

JlabopaTopHas padora «liccienoBanue HyKIE€MHOBBIX KUCIIOT, BBIJIEJIEHHBIX U3 KIETOK
Pa3IMYHbIX OPraHU3MOBY.

Tema 5. Ctpoenune u GQyHKIUH KIETKH

Tunsl KIeTok: 3ykapuoTHdecKass U Ipokapuotudeckas. CTpyKTypHO-(YHKIIMOHAJIbHbIE
00pa3oBaHus KIETKHU.

Crpoenue mnpokapuoTHUeCKoW KieTku. Kierounas creHka OakTepuii u  apxeil.
OcoOeHHOCTH CTpOEHUs TeTepoTPO(PHON U aBTOTPO(PHON MPOKAPHUOTUUECKUX KIETOK. MecTo u
POJIb MPOKAPUOT B OMOIIEHO3AaX.

Crpoenre n QyHKIMOHUPOBAHUE dyKapHOTHUYECKOM KkieTku. [lma3zmarnyeckas MmemOpaHa
(mna3manemma). CrTpykTypa IUIa3MaTH4eckod MemOpaHbl. TpaHCIOPT BEIIECTB yepes
I1a3MaTHYeCcKyl0 MeMOpaHy: mnaccuBHBIM (nuddysus, oOnery€éHHas nuddysus), aKTHUBHBINA
(mepBUYHBIA M BTOPUYHBIA akTUBHBIM TpaHcnopt). Ilomymponunaemocts MemOpanbl. Pabora
HaTPUH-KaJIMEBOTO HacoCa. DHJIOIUTO3: MUHOIUTO3, haronutos3. Dk3onuto3. Kiierounas creHka.
CrpykTypa v QyHKIIUU KIETOYHON CTEHKU pacTeHH, rpuOoB.

Hurommazma. I[luro3osb. [lurockener. J[BuxeHune uuroriazMbl. OpraHouJbl KIETKH.
OnHomeMOpaHHBIE OpraHOMIbI KJIETKHU: 3HaorasMarndeckas cetb (JIIC), ammapart ['onbmku,
JU30COMBI, MX CTpoeHHe U (YHKIUH. B3anuMOCBS3b OJHOMEMOpPAaHHBIX OPraHOUIOB KIIETKU.
CtpoeHue TrpaHyISIpHOTO peTukynyma. Mexanusm nanpasienus 6Oeakos 6 IIIC. Cuntes
pactBopuMbIX  OenkoB. CHHTE3  KJIETOUHBIX MeMOpaH. [mamkuit  (arpaHyssipHBIN)
SHJOIUIa3MaTHYeCKud peTukyaym. CekperopHas Qynkmus anmapara [onbmxu. Moouguxayus
benxos 6 annapame I onvoxcu. Copmuposka benkos 6 annapame I onb0cu. TpaHCIOPT BEILIECTB
B KJeTKe. Bakyonu pactutenbHbIX KieTok. Kiierounsiit cok. Typrop.

[TonyaBTOHOMHBIE OpraHOWbl KJIETKH: MUTOXOHIPHUM, IJIAcTUIbL. [Ipoucxoocoenue
mumoxonopuii u naacmud. Cumbuocenes (K.C. Mepesckosckuil, JI. Mapeynuc). CtpoeHue u
GyHKIMM  MUTOXOHIpUM u minacTuia. [lepBuuHbIe, BTOPHUYHBIE M CIIOKHBIE TUIACTHIbBI
(OTOCHHTE3UPYIOUIUX JYKApHOT. XJIOPOIUIACTBI, XPOMOIUIACTBI, JIEWKOIJIACTHI  BBICIIMX
pacTeHu.

HemeMm6pannbie opranouasl kietku CtpoeHue M QyHKIIUU HEMEMOpPaHHBIX OPraHOMIOB
kieTku. Pubocomel.  [lpomeosicymounvie ¢hunamenmol. MukpopuiaMeHTbl. AKmMuHosbie
Muxkpoguramenmol. MBbIIIEUHBIE KIETKU. AKMUHOBbIE KOMHOHEHMbl HEeMbIUEUHbIX KIemoK.
Muxkpotpy6ouku. Knetounsiii neHtp. CTpoeHHe U [BIKEHUE JKI'YTHKOB M PECHHUYEK.
MuxkpotpyOouku 1uToriasmel. Llentpuons. benku, accoyuuposanmvie ¢ MuKpoguiameHmamu u
Muxpompybouxamu. Momopuvie benxu.

Anpo. Obonouka siApa, XpOMATHUH, KapUOILIa3Ma, SAPBIINIKH, UX CTPOSHHE W (PYHKIIUU.
SnepHblii 6enkoBbId MaTpHKC. [IpocTpaHCTBEHHOE pPacHoOJIOKEHHE XPOMOCOM B HMHTepdazHOM
anpe. dyxpomamun u eemepoxpomamun. benku XpomaTHHa — TUCTOHBI. J{uHamuxa sA0epHOl
000104KU 8 Mumose. foepHuiil mpancnopm.

Knerounsie  BkmtoueHus. CpaBHUTEIbHAs ~ XApaKTEPUCTHKA  KIETOK  J3YKapUOT
(pacTuTenbHOM, )KUBOTHOM, TPHOHOI).

JdeMoHcTpanuu



[optpets: K.C. MepexkoBckuid, JI. Maprynuc.

Tabmuupr u cxembl: «CTpoeHHE SYKapHOTHUECKOW KIeTKH», «CTpoeHHe KHUBOTHOU
KIeTKn», «CTpoeHue pacTUTENIbHON KIEeTKW», «CTpoeHre MUTOXOHAPUW», «Sapoy», «CtpoeHue
IIPOKAPUOTUYECKOHN KIETKI.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MMKpPOIpENapaTrbl PacTUTEIbHBIX, >KUBOTHBIX
KJIETOK, MUKPOIIpEnapaTbl 0aKTepUaIbHbIX KIETOK.

JladbopaTopHas padora «/3ydeHne cTpoeHus KJIETOK Pa3InYHbIX OPTaHU3MOB).

IIpakTnueckas padora «/3yuyeHue CBONCTB KIETOUHON MeEMOpaHbD».

JlabopaTopHasi padora «/ccnenoBanue 1uiasmMoin3a M JEMIa3MOiM3a B PaCTUTEIbHBIX
KIIETKax».

IIpakTHyeckas padora «V3yueHue qBUKEHUS IATOIIIA3MbI B PACTUTENIBHBIX KIETKAX).

Tema 6. O6MeH BelecTB M NpeBpallieHNe JHEPTUH B KJIeTKe

AccUMWIALNS U TUCCUMWIISILIMSL — JIBE€ CTOPOHBI MeTabosin3Ma. Tumbl 0OMEHa BEIIECTB:
aBTOTPOQHBIK M  TreTepoTpopHBIA. YyacTHe KHCIOpoga B OOMEHHBIX IIpoIeccax.
OHepreruyeckoe oOecrnieueHue kietku: npespamieHne AT® B 00MEHHBIX MpoIEcCax.
@depMeHTAaTUBHBIM XapakTep peakUui KIETOYHOTo Merabonm3ma. PepMeHThl, MX CTPOEHUE,
cBoiicTBa W MexaHu3M jeWctBus. KodpepmeHThl. OTnnuns (QepMEHTOB OT HEOPraHUYECKUX
KaTtajau3aTopoB.  benku-akTuBaTopel UM OENKU-UHTHOUTOPBL.  3aBUCUMOCTb  CKOpPOCTHU
(hepMEeHTaTUBHBIX PEAKIUil OT Pa3INYHBIX (PAKTOPOB.

[lepBUUHBIN CHUHTE3 OpPraHWYECKHX BeHIeCTB B KieTke. DorocuHTe3. AHOKCuzcenHvll U
oxcucennvlll omocunmes 'y oOaxmeputi. Ceemocodbuparowue nueMenmvl U NUSMEHMbl
peakyuonHoz2o yeumpa. Ponp ximopomnactoB B nporecce poTocuHTe3a. CBETOBass U TEMHOBas
dazel. @omoodvixanue, Cz., Ca- u CAM-munsvt hpomocunmesa. IIponyKTUBHOCTh (POTOCHHTE3A.
Brustaue pa3nuanbix pakTopoB Ha CKOPOCTh GOTOCHHTE3a. 3HaYeHUE (POTOCHHTE3A.

XemocuHnTe3.  Pa3HooOpazue  OpraHM3MOB-XEMOCHHTETHUKOB:  HUTpHU(ULUpPYROIUE
OakTepuu, jxene300aKkTepun, cepoOaKkTeprn, BOJOPOHBIC OaKTEPHH. 3HAUCHNE XEMOCHHTE3A.

AnaspoOHble opraHu3Mbl. Bunel Opoxenust. IIpogykTel OpoXkeHHs M MX HCHOJIb30BaHUE
YeJI0BEKOM. AHa’pOoOHbIE MHUKPOOPIaHU3Mbl KaK OOBEKThl OMOTEXHOJOIMM W BO30YyAMUTENH
0ose3Hei.

AdpoOHBIE OpraHM3Mbl. JTambl 3HepreTuyeckoro oobmeHa. IloaroroBUTenbHBIN ATall.
I'mukosn3 — 6eCKUCIOPOJHOE PACILEIUIEHUE [TIFOKO3BI.

buonorudeckoe OKHCICHME, WU KIETOYHOE AbIXaHue. PoJlb MUTOXOHApPHUI B Ipoueccax
Ouonornyeckoro okucieHus. Lluxknumueckue peakunu. OxuciauTenbHoe (ochopuIrpoBaHHe.
Onepeus membpannoeo epaouenma npomonos. Cunmes ATD: paboma npomonuou ATD-
cunma3zvl. IlpeumymectBa a’poOHOro myTM oOMeHa BEIIECTB Meped  aHadpPOOHBIM.
D¢ dexTUBHOCTD SHEPreTHUECKOro 0OMeHa.

JdeMoHcTpanun

[optpersr: k. [Ipuctim, K. A. Tumupsszes, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Mutuem, I'. A. 3aBap3uH.

Tabmuuper m cxembl: «POTOCHHTE3», «IDHepreTudeckuil oOMmen», «buocuHres Oenkay,
«Ctpoenue pepmMeHTay, «XEeMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000pYA0BaHUE JUIsl IPUTOTOBJICHUS TOCTOSTHHBIX U
BPEMEHHBIX MUKPOIIPENAPATOB.

JlaGopaTtopHass padora «M3ydyeHue KaTaJTUTHYECKOW aKTUBHOCTH (EepMEHTOB (Ha
IIPUMEPE aMUIIa3bl WK KaTajaasbl)».



JlaGopaTtopuass pabora «/3yueHne (EepMEHTATHMBHOTO pACIICIUICHUS TEPOKCHAA
BOJIOPO/JIa B PACTUTENIbHBIX U )KUBOTHBIX KJIETKAX).

JlaGopatopuasi padora «CpaBHeHHE IPOLIECCOB (DOTOCHHTE3a U XEMOCUHTE3a».

JlaGopaTopHasi pa6oTa «CpaBHEHHE TIPOIIECCOB OPOKCHUS U ABIXAHUSD.

Tema 7. HaciieacrBenHasi uHpopManus U peaju3anus eé B KJIeTKe

Peakuuu marpuyHoro cunresa. [IpHHIMI KOMIUIEMEHTApPHOCTH B PEAKLUAX MaTPUYHOTO
cuHTe3a. Peanmsanusi HacneACTBEHHONW WHQPOpManuu. ['eHeTWyeckuid KO, €ro CBOICTBa.
Tpanckpunuusa — matpuusbil cuaTe3 PHK. [IpuHIuMIBI TpaHCKpUNIMK: KOMIUIEMEHTAPHOCTb,
aHTUNApAJUIEIbHOCTh, aCUMMETPUYHOCTb. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancnsamus u e€ sranbl. Yuactue TpancnoptHbix PHK B OuocunTese Oenka. YcioBust
6uocunTesa 6enka. Koauposanue aMuHOKuCIOT. Poib pubocom B OnocunTtese Oernka.

Cospemennvie npedcmasnenus o cmpoeruu 2eHos. Opranuzanusi reHoMa y MpoKapuoT U
9yKapuoT. Perymsius akTUBHOCTH TIeHOB y mpokapuoT. ['mnoreza omepona (®. XKako6, XK.
Mano). Monekyrapuvle mexanuzmvl dKcnpeccuu 2eHogé y aykapuom. Ponv xpomamuna 6
peayaayuu pabomsl 2enog. Perymsius oOMeHHbIX MpolieccoB B KieTke. KiieTounslil romeocTas.

Bupychl — Heknerounble (GOpMBI JKU3HU U 00IUraTHbie nmapasuthl. CTpO€HHE MPOCTHIX U
CJIIOKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaroB. Kusnenwwiti yuxn JIHK-codepocawjux
supycos, PHK-cooepoicawux supycos, bakmepuogacos. Obpamnas mpanckpunyus, pegepmasa,
unmezpasa.

BupycHpie 3a0oieBaHusi d4enoBeKa, KUBOTHBIX, pactenmit. CIIUJ], COVID-19,
COLIMANIbHBIE U MEAULIMHCKHE MTPOOIIEMBI.

Buoungopmamura: unmezpayus u ananusz 6onvuux maccusosg («bigdatay) cmpyxkmyphoix
buonoeuueckux OanHvix. Hanomexunonoeuu 6 oOuonoeuu u meouyuwne. Ilpocpammupyemvie
@ynxyuu dbenxos. Cnocobvl 0ocmasKu 1eKapcms.

JdemoHcTpauuu

[Toptpetsr: H. K. Konsuos, /. Y. UBaHOBCKUIA.

Tabmuubpr u  cxembl: «buocuHTe3 Oenka», «['eHeTHMUeckuii Kom», «BHUPYyCHI»,
«baxTepuodarm.

IpakTuyeckas padora «Co3gaHue MOJEIN BUPYCay.

Tema 8. 7 Ku3zHeHHBLIN HUKJ KJIETKH

Knerounsrii muki, ero mepuoasl W peryiasuus. HMutepdaza m muto3. OcoOEHHOCTH
mpoleccoB, npoTekaronux B uHTepdase. Iloaroroska knetku k genenuto. [Ipecunrernyeckuit
(MOCTMUTOTUYECKHI), CHUHTETUYECKHM M TOCTCHHTETUYECKUN (TPEMUTOTHUYECKUN) MEPUObI
nHTEep(da3hI.

Marpuunbiii  cunte3 JHK — pennukanusa. [lpunnuner  permakanuu — JIHK:
KOMIUIEMEHTAPHOCTh,  IOJIYyKOHCEPBAaTUBHBIA  CUHTE3, aHTUNAPAJUICNIbBHOCTh. MexaHusm
permmkauun  JJHK.  Xpomocombl. Crpoenne xpomocoM. Temomepel U Telnomepasa.
XpOMOCOMHBII HAabOp KIETKH — KapUOTUM. JMIUIOWIHBIM M TarionIHbI HaOOphl XPOMOCOM.
I'omonornunsle xpomocomsl. I10710BBIE XPOMOCOMBI.

Jlenenune kinetkn — mMuto3. CTaguum MHUTO3a M NPOUCXOJANIME B HUX MPOLECCHL. THUIBI
Muto3a. Kapnoknnes n nutoknnes. bruonornueckoe 3HaueHHE MUTO3A.

Perymsimust MutoTHueckoro nukiaa kiuetkd. [IporpamMmmupyemasi kierouHas TuOenb —
aronTos.



Knerounoe sapo, XxpoMocombl, (PYHKIIMOHAIbHAsE TeHOMUKA. Mexanuzmbl npoaugepayuu,
oughghepenyuposku, cmapenusi u eubenu kiemox. «Lugpposas knemka» — buoungopmamuuecxkue
MoOenu YYHKYUOHUPOBAHUSL KIeMKU.

JdeMoHcTpanuu

Tabmumer u cxembl: «KU3HEHHBIM [UKI KICTKH», «Muto3», «CTpoeHHE XpOMOCOMY,
«Pemmukarnus JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpompenaparbl: «MHUTO3 B KJIETKax KOpelika
JTyKa».

JlabopaTopHas padora «/3ydeHre XpoMOCOM Ha TOTOBBIX MUKpPOIIpEnapaTax.

JlabopaTopHnas pa6ora «HaOmroneHne MuTO3a B KJIETKAaX KOHYMKA KOpelIKa Jiyka (Ha
TOTOBBIX MUKPOTIpEapaTax)y.

Tema 9. CTpoenue u pyHKIMHU OPraHU3MOB

buonornueckoe  pasnooOpaszue  opraHu3moB.  OJHOKJIETOYHBIE,  KOJOHHUAJBHEIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0OeHHOCTH CTPOEHUS U KUHEAESITEIbHOCTH OJHOKIETOYHBIX OpraHu3moB. bakrepun,
apxeu, 0JIHOKJIETOYHbIE I'PUOBI, OJJTHOKJIETOYHBIE BOJIOPOCIH, Apyrue npoTucthl. KoloHnanbHbie
OpraHU3MBlI.

B3anMocBs3b 4acTeil MHOTOKJIETOYHOTO OpraHu3Ma. TkaHH, OpraHbl U CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe 1esioe. 'omeocras.

Tkanu pacrenuil. Tumel pacTUTENbHBIX TKaHEW: oOpa3oBarenbHasl, MOKPOBHAs,
MIPOBOJISAINIAs, OCHOBHAs, MexaHuuyeckas. OCOOEHHOCTH CTPOEHHUs, (PYHKIUN U PacroIoKeHHs
TKaHE B OpraHax pacTeHH.

TkaHM JKMBOTHBIX M  4YelOBeKa. THUIbBl JKMBOTHBIX TKaHEH: SIUTEIMaJIbHAs,
COEIMHUTENIbHASA, MblleuHas, HepBHas. OCOOCHHOCTH CTpOoeHUs, (YHKUUNA M PacoOJIOKEHUs
TKaHE! B OpraHax KMBOTHBIX M YEJIOBEKA.

Opranbl. BerertaTuBHbl€ U T€HEpPaTUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMbI OPTraHOB
YKUBOTHBIX U yesoBeka. OyHKIMY OpraHOB U CUCTEM OPIaHOB.

Omnopa Tena opranu3moB. Kapkac pactenuid. CkeneTbl  OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX dKUBOTHBIX. HapykHbII 1 BHyTpeHHUI ckeneT. CTpoeHue U TUIbI COSIUHEHUS
KOCTEH.

JIBukeHre OpraHu3MoB. JIBMKEHHME OJHOKJIETOYHBIX OPraHu3MOB: aME&OOUIIHOE,
KI'YTUKOBOE, pECHUYHOE. J[IBW)KEHHE MHOIOKJIETOYHBIX PACTEHHWI: TpPONU3Mbl WU HACTHH.
JIBuKeHre MHOTOKIIETOUHBIX )KUBOTHBIX M YeJIOBeKa: MbllieuHas cuctema. Pednexc. CkeneTHbie
MBIl U UX paboTa.

[Iuranue opranusmoB. [lorynomienue BOJbl, YIIEKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacteHusmu. I[lutanue >XUBOTHBIX. BHYTpPUIIONOCTHOE M BHYTPUKIETOYHOE MHILEBApEHHUE.
[IutaHnne NMO3BOHOYHBIX KUBOTHBIX. OTAENbl MUIEBAPUTEIBLHOIO TpakTta. llumeBaputenbHbIe
xenesbl. [IumeBapurenbHas cucreMa yeaoBeka.

Jlpixanue opranu3moB. [Ipixanue pactenuil. J{pixanue xuBoTHBIX. uddy3us razos yepes
MOBEpXHOCTh KieTKU. KoxkHoe apixanue. J[prxarenbHas MOBEpXHOCTh. JKaOepHoe U NEroyHoe
IpIXaHue. JIpIxaHWe TO03BOHOYHBIX KUBOTHBIX M YEJIOBEKAa. OBOJIOIMOHHOE YCIOXKHEHUE
CTPOEHMSI JETKMX MO3BOHOYHBIX JKUBOTHBIX. JlpIxaTenbHass cucTema uenoBeka. MeXaHu3m
BEHTUJISIUH JIETKUX y NITUI U MIIeKONUTaromuXx. Perynsaius apixanus. JlpixareabHble 00bEMBI.

TpaHcnopT BelIeCTB y OpraHU3MOB. TpaHCIOPTHBIE CHUCTEMbI pacTeHui. Tpancmopt
BELIECTB Yy JKUBOTHBIX. KpoBeHocHass cucrema u €€ opranbsl. KpoBeHocHas cucrema
II0O3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cephle, KpOBEHOCHBIE cOCyabl M KpoBb. Kpyru



KpOBOOOpamieHns.  DBOJIIOLMOHHBIE  YCJIOXXHEHUS  CTPOCHHS  KPOBEHOCHOHW  CHCTEMBI
MIO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perymsius.

Beinenenune y opraHusmoB. BeineneHue y pacreHuil. BelueneHue 'y  JKMBOTHBIX.
CoxparutensHble Bakyonu. Opranel BeigeneHus. @OuubTpanus, CeKpenuss u  oOpaTHOe
BCAaChIBAaHUE KaK MEXAaHU3Mbl pabOThl OpraHoB BbieeHUs. CBsI3b MOJIOCTH TeJla ¢ KPOBEHOCHOU
U BBIICIUTEIBHON cucTeMaMu. BblieneHne y mo3BOHOYHBIX JKMBOTHBIX U ueioBeka. Iloukw.
Crpoenne u GpyHKIIOHUpOBaHHE HePpoHa. OOpa3oBaHNE MOYH Y YEIOBEKA.

3amura y OpraHu3MOB. 3allliTa y OJHOKJIETOYHBIX OopraHuzMoB. Cropbl OakTepuil u
LUCTHI IPOCTEUIINX. 3alIuTa y MHOTOKIETOUHbIX pacTeHuil. Kyrukyna. Cpeacrsa naccuBHOM u
XUMHUYECKOU 3aiUThl. DUTOHIUIBI.

3amura y MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKPOBBI M MX IPOM3BOIHBIE. 3alIUTa OpraHu3Ma
or OonesHell. MMmmyHHas cucrema denoBeka. KileTOUHBII W TyMOpadbHBIE UMMYHMTET.
Bpoxnéuuelii u  npuoOpeTéHHBIM  cnenuduyeckuidi UMMyHUTET. Teopus  KIOHaJIbHO-
cenexktuBHOro umMmmyHnuteta (I1. Dpnux, ®@. M. Bepuer, C. ToneraBa). BocnanutenbHbie OTBETHI
opranu3MoB. Posib BpokIEHHOTO HIMMYHHMTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

Paznpaxkxumocts W perynasiuuss y OpraHusmoB. PazgpakumocTs y OJHOKJIETOYHBIX
opranm3moB. Takcucel. PazapaxxumocTs U perynsiuus y pacteHuid. PocToBble BemiecTBa M MxX
3HauYEHUE.

HepBHas cucrema u peduiekTopHasi perynsuus y >KUBOTHBIX. HepBHas cuctema u eé
OTJieNbl. DBOJIIOLIMOHHOE YCJIOXHEHHE CTPOEHUS HEPBHOM CHUCTEMBI y >KMBOTHBIX. OTIENbI
TOJIOBHOTO MO3ra MO3BOHOYHBIX XUBOTHBIX. Peduekc u peduexkropHas ayra. besycnoBHble u
YCIIOBHBIE pe(dIIeKCHI.

I'ymopanbpHass perymsuus W OSHIOKPDHHHAs CHUCTEMa JKMBOTHBIX M 4YesloBeka. JKenessl
SHJIOKPUHHOM CHCTEMBI W HMX TOpMOHBI. JlelicTBue ropMoHOB. B3auMoOCBSI3b HEpPBHOU U
SHIOKPUHHOM cucteM. [ unoramamo-runodusapHas cuctemMa.

JdemoHcTpauuu

[Toptper: U. I1. I1aBnoB.

Tabmuupel n cxembl: «OnHOKJIETOYHBIE BOJOPOCIN», «MHOIOKIETOUHBIE BOJOPOCIH»,
«baktepun», «lIpocreitmme», «Opranbl [BETKOBBIX pacTeHuil», «CHCTeMbl OpraHoB
IIO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpocHMEe HacekoMmbIx», «TkaHM pacTeHHID»,
«KopueBble cuctemb», «Crpoenue crtelOns», «CTpoeHHE JHMCTOBOM IIACTUHKW», «TKaHU
KUBOTHBIX», «Ckener 4enoseka», «llumesapurenbHas cucrema», «KpoBeHOCHas cucremay,
«/IpixaTenpHas  cucrema», «HepBHas cucrema», «Koxa», «MplleyHas CcUCTEMay,
«BorgenurenbHas cucreMa», « DHIOKpPHHHAsA cucremay, «CTpoeHue Mpluus», «MMMyHHTET»,
«Kumeynononoctusle», «CxeMa NUTaHUS pacTeHU», «KpoBEHOCHBIE CHCTEMBI NTO3BOHOYHBIX
KUBOTHBIX», «CTpoeHHe ruipb», «CTpoeHHE IUIaHapun», «BHyTpeHHEe CTpOEHHE HOXKAEBOIO
yepBs», «HepBHas cucrema peiO», «HepBHas cucrema narymkny», «HepBHas cucrema
npecMmblkaomuxcs», «HepsHass cucrema nruny, «HepBHas cuctema MIEKONMTAIOIINXY,
«HepBHas cucrema uenoBekay, «Pedekey.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MHMKpOIpENnaparbl OJHOKIETOYHBIX OPraHU3MOB,
MHUKpOIpENnaparsl TKaHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UITIOKO)KHX, JKUBbBIE
9K3EMIUIAPBl KOMHATHBIX pacTeHUil, repOapuu pacTeHHI pa3HbIX OTIENIOB, BIAaXHbIE IpenapaThl
KHUBOTHBIX, CKEJICThI MO3BOHOYHBIX, KOJUIEKIIUN OECIIO3BOHOYHBIX KUBOTHBIX, CKEJIET YeJIOBEKa,
o0opyZoBaHUE JUId JEMOHCTPALMM TOYBEHHOTO M BO3JAYLIHOIO IHTAaHHUS PACTCHHH,
pacuieryieHust Kpaxmasia u OenkoB moJ  JeiicTBueM  (QepMeHTOB, OOOpyIOBaHUE JUIA



JEMOHCTpPALIMU OIBITOB 10 U3MEPEHUIO KU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTeJIbHbIX
JBUKEHUM, MOJIEIH TOJIOBHOTO MO3Ta Pa3Iu4HbIX KUBOTHBIX.

JladbopaTopHas padora «/3ydyeHue TkaHel pacTeHHI.

JladopaTopHas padora «/3ydyeHue TkaHel KUBOTHBIX).

JlabopaTopHas pa6ora «/3ydueHne opraHoB IBETKOBOTO PACTCHUS.

Tema 10. Pa3mHokeHHe 1 pa3BUTHE OPTraHU3MOB

dopMbl pa3MHOXKEHHUS OPTaHU3MOB: Oecrosioe (BKJII0Yasi BEreTaTUBHOE) U 10JI0BOE. Buibl
0ecroyIoro pa3sMHOXKEHUS: TIOYKOBAHUE, CIOPYIILUS, (parMeHTaIHs, KIOHUPOBAHHUE.

[lonoBoe pasmuoxenue. [lonoBble kineTkw, uiaum ramerbl. Meio3. Craguu Meiiosa.
IToBenenne xpomocom B Menose. Kpoccunrosep. buonornueckuii cMbICI Meio03a U ITOJIOBOTO
nporecca. Melo3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPraHU3MOB.

[IpenzaponpimieBoe  paszButve. ['ameroreHe3 'y kuBOTHBIX. [lonoBbIE  JKene3bl.
OOpazoBaHue W pa3BUTHE TOJIOBHIX KJiIeTOK. CrepmaroreHe3 u ooreHe3. CTpoeHHUE IMOJIOBBIX
KJIETOK.

Omo10TBOpEHNE U AMOPUOHATBHOE pa3BUTHE KMBOTHBIX. CrOCOOBI OTUIOJOTBOPEHUS:
HapyXHoOe, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHOIOTHs — HayKa O Pa3BUTHH
opranu3mMoB. Mopghozenes — o0na u3z enaguvlx npobaem smopuonocuu. Konyenyus mopghozenos
u moodenu mopghozeneza. Cragum sMOpHOreHe3a KUBOTHBIX (Ha puMepe JIArymku). JpoGnenue.
Tunsl apoGnenus. [emepmunuposannoe u nedepmunuposannoe opodnenue. bracmyna, munvi
onacmyn. OcoOEHHOCTU IPOOJIEHUS MIIEKOTHUTAIOIINX. 3apOJIbIIIEBbIe JUCTKUA (TracTpyJisLus).
3akjialka OpraHoB M TKaHEW U3 3apoJbIIIEBBIX JIMCTKOB. B3anMmHOE BIMSHHUE 4YacTel
Pa3BUBAIONICTOCS 3apojblimia (3MOpUOHANBHAS HMHAYKIMS). 3akiajka IUlaHa CTPOCHUS
JKUBOTHOTO KaK pPE3yJbTaT HUEPAPXUUECKUX B3aMMOJACHCTBHM TeHOB. Brusnue Ha
AMOpPHOHAIBHOE PA3BUTHE PA3IMUHBIX (DAKTOPOB OKPYXKAIOMIEH CPEJIbI.

Poct m pasButue >xuBOTHBIX. [locTamOpuoHambHbli Tiepuoa. [IpsmMoe u HempsiMoe
pazButue. PasButue ¢ metamopdo3oM y O€CO3BOHOYHBIX M MO3BOHOYHBIX JKUBOTHBIX.
buonoruueckoe 3HaueHHE MPSMOTO U HEMPSMOTO Pa3BUTHUS, UX PACHPOCTPAHEHHE B MPUPOJE.
Tunsl pocta >XKUBOTHBIX. DaKTOpPbl pErylsilUM pocTa >KUBOTHBIX M uyenoBeka. Craguu
MOCTAMOPHOHAIBHOTO Pa3BUTHUSL y KUBOTHBIX M uenoBeka. llepnoabl OHTOreHesa yesoBeKa.
Crapenue 1 cMepTh Kak OMOJIOTMYECKUE TIPOIECCHI.

PasmHoxkenue u pasButue pacrenuid. ['ametodur u crnopodut. Melo3 B KH3HCHHOM
uukie pacreHuid. OOpa3oBaHue crop B Ipolecce Meiosza. ['ameroreHes y pacTeHUi.
OmnonoTBOpeHHe W pa3BUTHUE PACTUTENBHBIX OpPraHu3MoB. /J[BOWHOE OIUIOJOTBOPEHUE Y
IBETKOBBIX pacTeHuil. OO6pa3oBaHue U Pa3BUTHE CEMEHH.

MexaHu3MBbl PEeryJIsIUi OHTOT€HEe3a Y PACTCHHUM U KUBOTHBIX.

JdeMoHcTpanun

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

Tabmuisl u cxembl: «BeretaTuBHOE pa3MHOKeHUE», « THUMBI OECIONIOr0 pPa3MHOKEHUS,
«Pa3MHOXXEHHE XJIaMUJIOMOHaAb», «Pa3MHOXKEHUE HBIIVIEHB», «Pa3MHOXEHHUE THUIPBDY,
«Meiio3», «Xpomocombl», «['amerorenes», «CTpoeHHEe SAWIEKIETKH M CIEPMAaTO30UIa,
«OCHOBHBIE cTaauu OHTOreHe3a», «lIpsimoe u HempsiMoe pa3BuTHE», «Pa3BuUTHE MalCKOro
Kykay», «Pa3Butue capanum», «Pa3Butue nArymkmn», «/[BoiiHOE OMIIOJOTBOPEHUE Y IIBETKOBBIX
pacteHuit», «CTpoeHHE CeMSIH OJHOJIOJIbHBIX U ABYIOJBHBIX pacTeHUiD», «KU3HEHHBIM LMK
MOPCKOM  KamycTbl», <«OKU3HEHHBIM 1MKI MXa», <OKU3HEHHBIH WUKI MalopOTHUKAY,
«KW3HEHHBIN UKII COCHBD.



ObopynoBaHue: CBETOBOH MUKPOCKOII, MUKPOIIPENIapaThl SIMIIEKIETOK U CIIEPMAaTO30HI0B,
Mozenb «L{UKII pa3BUTHS JIATYLIKI.

JlabopaTtopHasi pabora «lI3yueHue CTpOEHMsI TOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIpenaparax».

IIpakTHyeckass padora «BoisBieHHE MPU3HAKOB CXOJICTBA 3apOJBIIICH MO3BOHOYHBIX
YKUBOTHBIX).

JladopaTopHas pa6ora «CTpoeHHE OPTaHOB PA3MHOXEHHUS BBICIITUX PACTCHUNY.

Tema 11. 'eneTnka — HayKa 0 HACJIEICTBEHHOCTH U U3MEHYUBOCTH OPraHU3MOB

HcTopusi cTaHOBIIEHUS W Pa3BUTHS TCHETHKU Kak Hayku. Paboter I'. Menpmens, I'. ne
@®pusa, T. Moprana. Ponb oredecTBEeHHbIX Y4€HBIX B pa3BuTuu reHeruku. Pabdorsr H. K.
Komnenosa, H. U. Basunosa, A. H. benosepckoro, I'. /I. Kapnieuenko, FO. A. ®ununyenko, H. B.
Tumodeepa-Pecosckoro.

OcCHOBHbBIE T€HETUYECKUE MOHITHUSI U CUMBOJIBL. ['OMOJIOTMYHBIE XPOMOCOMBI, aJUIEJIbHBIE
IeHbl, AJIbTEPHATUBHbIC TPU3HAKH, JOMMHAHTHBIM M PELIECCUBHBIN INPU3HAK, TOMO3UIOTA,
reTepo3uroTa, 4ucras JMHUSA, TMOpUAbI, TeHOTHMN, (eHOoTUrl. OCHOBHBIE METOAbl T'€HETUKHU:
rUOPUA0TIOTMUECKUN, TUTOJIOTHUECKHU, MOJIEKYJISIPHO-T€HETUUECKHI.

JdeMoHcTpauuu

[optpetst: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. . BaBunos, A. H.
benozepckuii, I'. JI. Kapnieuenko, 10. A. ®unumnuenko, H. B. Tumodees-PecoBckmuii.

Tabmuis! u cxeMbl: «MeTo 1l TeHETUKIY, «CXEeMbI CKpELTUBAHUS.

JladopaTopHas pa6ora «/[po3oduia Kkak 00bEKT TEHETHIECKUX UCCIETOBAHUI.

Tema 12. 3aK0OHOMEPHOCTH HACJIECTBEHHOCTH

Monorubpuanoe ckpemuBanue. l[lepBplii 3akoH MeHaenss — 3aKOH €AMHOOOpa3us
TUOPUIIOB TEPBOTO TOKoJIeHUs. [IpaBmio momuHupoBaHusa. Bropoit 3akoH MeHaenss — 3aKoH
paciuernyeHus mpusHakoB. L{uTonornueckre 0CHOBBI MOHOTHOPUIHOTO CKpeluBanus. [ umnoresa
YUCTOTHI TaMET.

AHanusupyroiiee CKpEIIMBaHUE. [TpomexyTOUHBIT XapakTep HaCJIEJOBAHMUS.
Pacmiennenne mpu3HaKkoB MpH HETTOJTHOM JIOMUHUPOBAHHH.
JluruOpugHoe cKpeumuBaHue. TpeTuid 3akoH MeHaens — 3aKOH HE3aBHCHUMOTO

HacjeA0BaHus MIPU3HAKOB. [luTomornyeckue 0CHOBBI TUTHOPHUIHOTO CKPEITUBAHMSL.

CuermuieHHOe HaclenoBanue npusHakoB. Padoter T. Moprana. CuersieHHOe Hacae10BaHUE
IF€HOB, HAPYIIECHUE CLCTUICHUS MEXIy F'€eHaMU. XPOMOCOMHAas TE€OPHs HACJIEICTBEHHOCTH.

I'enetuka mosia. XpoMOCOMHBIA MEXaHHM3M OIpPEAENICHUs Mojia. AyTOCOMbI U TOJIOBBIE
XpoMocOoMBbl. ['OoMorameTHbli M rereporaMeTHbiil moj. ['eHeTuyeckass CTPYKTypa IOJOBBIX
xpomocoM. HacienoBanue npu3HaKoB, CLIETVIEHHBIX C MOJIOM.

l'enotun kak uenoctHas cucteMa. [lneoTponusi — MHOXKECTBEHHOE [EHWCTBUE TIEHA.
MHOKECTBEHHBIM ajuienn3M. B3auMonelcTBue HeauielbHbIX TeHOB. KomIieMeHTapHOCTb.
Onucrasz. [lomumepusi.

['eHeTyeckuil KOHTPOJIb pPa3BUTHUSI PACTEHUM, J>KUBOTHBIX M 4YEJIOBEKa, a TaKkKe
(U3MOJOTMYECKUX TPOIECCOB, TOBEACHUS M KOTHUTHBHBIX (QyHKuuid. [‘eHeTnueckue
MEXaHU3MBbl CHMOUOTEHEe3a, MEXaHH3Mbl B3aMMOACUCTBUS «XO3SMH — MApa3UT» U «XO3AUH —
MUKpOOHOMY. ['eHeTHYecKne acTieKThl KOHTPOJIS U U3MEHEHUs HacJIeICTBEHHOW nH(opMaIuu B
MOKOJIEHUSX KJIETOK U OPraHU3MOB.

JdeMoHcTpanuu

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



Tabmuuer u cxemsl: «llepBbiii 1 BTOpoil 3akoHBI Menaens», «Tperuii 3akon Mennemns»,
«AHanuzupyrollee ckpenuBanue», «HenoaHoe nomuHupoBanue», «CLeNIeHHOE HacleJ0BaHUE
MIPU3HAKOB y Jpo30¢uis», «I eHeTnka nona», «Kapuotun yenoseka», «Kapuotun apo3o¢puis,
«Kapuotun ntuup», «MHOKECTBEHHbBIN AJJIENU3M», «B3auMOIeiCTBUE T€HOBY.

ObopynoBanue: MOJENb JUIsl JEMOHCTpAIMK 3aKOHOB €IMHO00pa3usi THOPHIIOB MEPBOTO
IIOKOJIEHUSI M PACIIEIICHUs IPU3HAKOB, MOJENb Ul JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HacJeA0BaHus PU3HAKOB, MOJIENb JUIS IEMOHCTPALIMU CLEINIEHHOTO HACJIEJOBAaHUs IIPU3HAKOB,
CBETOBOW MUKPOCKOTI, MUKponpenapat: «Jpo3oduay.

IIpakTnueckas padora «/3ydyeHue pe3ynbTaTOB MOHOTHOPHUJIHOTO CKpELIMBAHUS Y
IPO30(HUITBD).

IIpakTnueckas padora «/3ydeHue pe3ylabTaTOB AUTMOPUIHOIO CKPEIIMBAHUS Yy
TPO30(UITBI.

Tema 13. 3akoHOMepPHOCTH U3MEHYMBOCTH

BsaumopneiictBue reHoruna u cpeapl npu ¢opmupoBaHuu (eHotumna. l3MeHuMBOCTH
npu3HakoB. KauecTBeHHble M KOJIMYECTBEHHbIE TNPU3HAKU. Buabpl  M3MEHYMBOCTH:
HEHACJIEACTBEHHAs U HACIEACTBEHHAS.

MonudukanronHas u3MeHYMBOCTh. Ponb cpensl B GpopMupoBaHUM MOIU(DUKAIIMOHHOM
n3MeHunBocTH. Hopma peakuuu npusHaka. BapuanmoHHbIN psii M BapuanuoHHas kpuBas (B.
Horanncen). CroiicTBa MOAM(MUKAITMOHHONW W3MEHUYUBOCTH.

I'eHoTunMueckas W3MEHYMBOCTh. (CBOMCTBA T'E€HOTUIIMYECKOM HM3MEHUYMBOCTH. Bubl
TFeHOTUITNYECKOW N3MEHYMBOCTU: KOMOMHATUBHASI, MyTallHOHHASI.

KombOunatuBHAsT M3MEHUYMBOCTh. Mel03 M TOJIOBOHM MPOIECC — OCHOBAa KOMOWHATUBHOM
M3MEHUYMBOCTH. Pojb KOMOMHATHBHOM M3MEHYMBOCTH B CO3JJaHUH T'€HETHYECKOI0 pazHoo0pa3us
B MpEeJeNax OJHOrO BUAA.

MyranyoHHass HM3MEHYMBOCTh. Buapsl Myranumii: T€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CnoHTaHHbIE W WHAYLUPOBAHHbIE MYyTalWW. SnepHble M LUTOIJIA3MATHYECKUE MYTalHH.
Comarnueckue W MoJjoBble MyTauuu. [IpuynHBI BO3HUKHOBEHMsSI MyTauuid. MyTareHbl U UX
BJIUSIHUE HA OpPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAIIMOHHOT'O Ipoliecca. 3aKOH TOMOJIOTMYECKHX
psanoB B HacnenctBeHHoW wu3meHunBoctH (H.M. BapwiioB). BHesnmepHas W3MEHUMBOCTH U
HAaCJIEACTBEHHOCTb.

Onucenemuka u 3NULEHOMUKA, POb INULEHEMUYECKUX (PaKmopo8 6 HAcCNe008aHuu U
UBMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS ) OPSAHUIMOS.

JdeMoHcTpanun

IToptpetsr: I'. ne ®pus, B. Moranncen, H. 1. Bapunos.

Tabmuipr 1 cxembl: «Buapl H3MeHUHMBOCTH», «MoaudukanroHHas HW3MEHUYUBOCTDHY,
«KoMmOuHaTiBHAsT ~ M3MEHYHMBOCTB»,  «Melo3»,  «OmnogorBopenue»,  «l'eHermyeckue
3a00JIeBaHUS YeNlOBeKay, «Buabl MmyTanuiiy.

O6opynoBanue: XuBble W repOapHble SK3EMIUISIPhl KOMHATHBIX PACTEHHM, PHUCYHKH
(oTorpacum) KUBOTHBIX C PA3TUUYHBIMU BHIAMU U3MEHYHBOCTH.

JlabopaTopnasi pabGora «lccnemoBaHue 3aKOHOMEpPHOCTEH  MOAMQPHUKAITMOHHOMN
n3MeHUMBOCTH. [TocTpoeHne BaprallMOHHOTO psifia U BapUallMOHHOW KpUBOI».

IIpakTnuyeckas padora «Myrtanuu y 1po30(}uibl (Ha TOTOBBIX MUKPOIIpENaparax)y.

Tema 14. I'eneTnka yesioBeKka

Kapuotun uenoseka. MexayHapoaHass IporpamMma HCCIEIOBaHUS T'€HOMa 4YeEJIOBEKa.
Metozapl M3ydyeHHsI TEHETUKU YeJOBeKa: I'eHealornYecKuid, OJM3HELOBbIN, IIUTOreHETHYECKHH,
MONYJISIIUOHHO-CTATUCTUYECKHUM, MOJIEKYJIIpHO-TeHeTUUecKnid. COBPEMEHHOE OIIpENIEICHNE



TE€HOTHIIA: TIOJIHOTEHOMHOE CEKBEHUPOBAHKE, FTEHOTUIIMPOBAHUE, B TOM 4unciie ¢ moMoupo T11P-
aHasnn3a. HacnenctBeHnHble 3a00s1eBaHNs YeslOBEKa. | €HHbIE 1 XpPOMOCOMHBIE 00JIE3HU YEIOBEKa.
Bone3nn ¢ HacineaCTBEHHOW MNPEapacloNioKEHHOCThIO. 3HAUYEHUE MEAUIIMHCKOW T€HETUKH B
NPEJOTBPAIICHNH M JICYEHUH TEHETHMUYECKMX 3a00JIeBaHMW YeloBeKa. MeIHMKO-TeHeTHYeCKOe
KOHCynbTHUpoBaHue. CTBOOBbIE KIETKH. [IoHATHE «TeHETHUECKOTo Irpy3a». DTHUYECKUE aCIIEKThI
HCCIIEI0OBAaHUI B 00JIaCTH peJaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enernueckue (HakTOpPBI MOBBIIICHHON YYyBCTBUTEIBHOCTH YEJIOBEKa K (PU3MUECKOMY U
XUMHUYECKOMY 3arpsA3HEHUIO OKpYXarolled cpeapl. l'eHeTndeckas IpeapaclosoKeHHOCTb
YEJIOBEKA K MMaTOJIOTUsM.

JdeMoHcTpanuu

Tabmuipr u cxemsl: «KapuoTtun uenoBekay», «MeToJpl U3ydeHHs] T€HETUKH YEJIOBEKay,
«['enernueckue 3a00€BaHUs YETOBEKAY.

IIpakTnueckas padora «CocTaBieHre U aHAIIU3 POJOCIOBHOMNY.

Tema 15. Cestexkniusi oOpraHu3MoB

JlomecTukanust U ceyekuus. 3apoxkaeHue CeleKUMM U JoMectukauuu. Yuenue H. U.
BasuiioBa o LleHTpax mpoucxoxkaeHus 1 MHOrooOpa3us KylIbTYpHBIX pacTeHuil. Ponb cenexuuun
B CO3JaHUM COPTOB pacTeHH U mopoAd KUBOTHBIX. CopT, mopoja, IMITaMM. 3aKOH
FOMOJIOTUYECKHUX PSIIOB B HacieACTBeHHOW m3meHunBoctu H. M. BaBuiioBa, ero 3HaueHnue mis
CEJICKITMOHHOM pabOTHI.

Mertoipl cenekiMoHHOM paboThl. MickyccTBEeHHBIN 0TOOP: MAacCOBBIA M MHAWBHIYaTbHBIMH.
Otanbl KOMOMHAIIMOHHOW ceneknuu. VcnpiTanue mpousBoauTeNield 1mo moTtoMcTBy. OTOOp 1O
TEHOTHUITY C MOMOIIBIO OIEHKU (DEHOTHIIa TOTOMCTBA U OTOOP MO MEHOTHUITY C MTOMOIIBIO aHAIHM3a
JIHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ[ CEJICKIIMOHHOW paboThl. PaawanvoHHBIA U
XUMHYECKUH MyTareHe3 Kak MCTOYHMK MYyTallMid y KYyJbTYpHBIX (OpPM OPTraHU3MOB.
Hcnonp3oBaHre TEHOMHOTO PENAKTHPOBAHHS W MeToJoB pekomOunaHTHBIX JIHK ms
MOJIYYEHUSI UCXOTHOTO MaTepuaia Jjisl CEIeKIUU.

[lonyuenue mnonumionaoB. BuyTpuBuzoBas rulOpuauszanus. bauzkopoacTBeHHOE
CKpelllMBaHue, Wik UHOpuauHT. HepoacTBeHHOe ckpeluBanue, win ayropuauar. ['ereposuc u
ero mnpuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekuuu. OtaanéHHas ruOpuAM3aIus.
[Ipeononenne Oecraonuss MEXBUAOBBIX THOPUAOB. JlOCTHMKEHMSI CENEKIMH PpacTeHH Hu
KUBOTHBIX. «3€1EHAs pesoNIOYULY.

CoxpaHeHHe U U3YYEHHE I'€HETUYECKUX PECYpCOB KYJIbTYPHBIX PACTEHUM U HMX JUKUX
poauyelt A co3aHusl HOBBIX COPTOB U THOPHUIOB CEIbCKOXO3SIMICTBEHHBIX KYNbTYp. M3yueHue,
COXpaHeHue U YnpaeieHue 2eHemudyecKuUMy pecypcamu CelbCKOX03AUCMEEHHBIX U NPOMbBICIO8bIX
HCUBOMHBIX 8 YEJIAX VAYUULeHUS CYWeCMBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOoM YUCie C NPUMEHEHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL, Nepedosblx udel u
nepcneKmuBHbIX MexHOI02U.

JdeMoHcTpanuu

IToprpersr: H. U. BaBunos, M. B. Muuypus, I'. JI. Kapnieuenxo, II. I1. JIykpsuenxo, b. JI.
Actaypos, H. bopnoyr, /1. K. benses.

Tabmuiet 1 cxeMbl: «L{eHTpBI MPOUCXOKICHHS U MHOTO00pa3us KyabTypHBIX PACTCHUID»,
«3aKOH TOMOJIOTUYECKHX PSIIOB B HACJIEACTBEHHON H3MEHYMBOCTH», «METOIbl CENeKLIUU»,
«Otnanénnas rudbpuanzanusy, «MyrareHes3y.

JlabopaTopHas pa6ora «/I3yueHue COpTOB KyJAbTYPHBIX PACTEHUH M MOPOJ JOMAIIHHX
YKUBOTHBIX».



JlabopaTopHas padora «/I3ydyeHne METOJIOB CEJIEKIIUU PACTCHUI.

IIpakTnuyeckas padora «lIpuBuBKa pacTeHu».

IKkceKypenst «OCHOBHBIE METOJBI M JOCTH)KEHUS CEJEKIMM PAaCTEHMM M KUBOTHBIX (HA
CENIEKIIMOHHYIO CTAHLUIO, IJIEMEHHYIO (epMy, COPTOUCIBITATEIbHBIA YJ4aCTOK, B TEIIMYHOE
XO035ICTBO, B 1a00OpaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. buorexHo10rusi 1 CHUHTeTHYECKAs OMOJI0T U

OOBbeKTbI, HCIOJIb3yeMble B OMOTEXHOJOIMHM, — KJIETOYHBIE M TKaHEBbIE KYJIbTYpHI,
MUKPOOPraHMU3MBI, WX XapaKTEpUCTHKA. TpaauioHHAs OWOTEXHOJIOTHS: XJeOomeueHue,
MIOJIyYE€HUE KUCIOMOJIOYHBIX MPOJYKTOB, BUHOJENUE. MuKpoOuonorudeckuii cuate3. OOBbeKThbI
MUKPOOHOJIOTHYECKUX TeXHOIOTHI. [Ipon3BoACcTBO Oeika, aMUHOKHUCIIOT U BUTAMUHOB.

CozlaHue  TEXHOJOTMH M MHCTPYMEHTOB  IIE€JICHANPABIEHHOIO  W3MEHEHHS U
KOHCTPYHPOBAHHUSI T€HOMOB C LI€JIbIO MOJIY4YEHUs OPraHM3MOB U MX KOMIIOHEHTOB, COJIEPKaIINX
HE BCTpEYarourecs B Npupoje OMOCUHTETUYECKHE MTYTH.

Kiterounas unxxeHepus. MeToJbl KyJlbTyphl KIETOK M TKaHEH pPacTEHUM WM KUBOTHBIX.
Kpuobanku. ComaTnueckas rudpuamszanms U coMaTtudeckuil smOpuorenes. McmosbzoBanue
TariOWJIOB B CEJIEKUUU pacTeHuil. [lonyuenue moHOKIOHANbHBIX awmumen. Hcnonvsoeanue
MOHOKIIOHANbHBIX U NONUKTOHAILHLIX anmumen 6 meouyuHe. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexkoHcTpyKiust sMIIEKIETOK W KIOHMPOBAaHUE >KMBOTHBIX. MeETOJ TpaHCIUIAHTalUH SAEp
KIETOK. Texnonocuu 0300poenenus, KyIbMUGUPOBAHUs U MUKPOKIOHAILHO20 PA3ZMHONCEHUs
CeNbCKOXO3AUCNEEHHBIX KVIbIMYD.

XpOMOCOMHAsI U T€HHasi MHXeHepHus. VICKyCCTBEHHBIN CHHTE3 I'€Ha U KOHCTPYMPOBaHUE
pekomOunantHeX JIHK. Cozdanue mpanceennvix opeanuzmos. JIOCTHKEHUS W TIEPCIICKTHUBBI
XpOMOCOMHOW ¥ TEHHOW WHXEHEPUU. OKOJOTUYECKHE M OTUYECKHE MpoOJeMbl TE€HHOMU
VHXEHEPUU.

Menununckue 6unotexnosnoruu. [locrrenomuas mudponas meauiuna. [TIP-auarnoctuka.
MeTa00I0MHBIH aHaIN3, TEHOLIEHTPUYECKH aHAIN3 POTeoMa YeJI0BeKa JJIs OLIEHKH COCTOSHUS
ero 370poBbs. lcmosnp3oBaHMEe CTBOJIOBBIX KJIETOK. TapretHas Tepamusi paka. 3D-
OMouHXKeHepuss JUisi pa3paboTKu (PYHAAMEHTAJbHBIX OCHOB MEIULMHCKUX TEXHOJIOTHIA,
CO3JaHMSI KOMIUIEKCHBIX TKAaHEW COYETaHMEM TEXHOJIOTMM TpEXMEPHOTO OWONPUHTHHIA U
ckaddonuHra s perieHus 3a1a4 NepcoHaTu3UPOBAHHON MEIULIUHBI.

CoznaHue BEKTOPHBIX BAaKIUH C LEJIbI0 OOecredeHus: KOMOMHUPOBAHHOM 3alllUThl OT
Bo3Oyautenerdi OPBU, ycrtaHoBieHHe MOJEKYJISIPHBIX MexXaHu3MoB (yHkinonupoBanus PHK-
COJIep>KalIiuX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMACHbIE 3a00JI€BAaHUS UYEIOBEKa U dKUBOTHBIX.

JdeMoHcTpanun

Tabmumet u cxembl:  «Vcmonp30BaHUE  MHUKPOOPTaHU3MOB B MPOMBIIIJICHHOM
MIPOU3BOJCTBEY, «KileTrounas unxeHepus», «I eHHast HHXEHEPHsI».

JlabopaTopHas padora «/3ydeHre 00beKTOB OMOTEXHOJIOTHI.

IpakTHyeckas padora «IlomyyeHue MOJIOYHOKUCIBIX TPOYKTOBY.

Jdkckypeust «bHoTeXHOJIOTHS — BayKHEHIIasi MPOU3BOAUTENbHAS CUJIa COBPEMEHHOCTHU (Ha
OMOTEXHOJIOIMYECKOE TIPOU3BOJICTBO)».

11 KIIACC

Tema 1. 3apo:xneHue 1 pa3sBUTHE IBOJIOLMOHHBIX NIPEACTABICHUI B 0M0JI0THH
OpomonmonHas Teopus Y. [lapsuna. [Ipeanoceuikn BO3HUKHOBEHUS JapBUHMU3Ma. JKU3Hb
Y Hay4Has JearenbHocTh Y. JlapBuHa.



JBuxymue cuiael 3Boaronuu  BugoB no Y. JlapBuHy (BbICOKas HHTEHCUBHOCTH
pPa3MHOXEHHsS OpPraHW3MOB, HACJIEJICTBEHHAs H3MEHUYMBOCTh, OOpb0a 3a CylIeCTBOBAaHUE,
€CTEeCTBEHHBIH U UCKYCCTBEHHBIH 0TOOD).

Odopminenue cuareTndeckoii Teopun dBottonuu (CTD). HelitpanbHas Teopus SBOJIOINY.
CoBpemeHHast IBOJIIOIMOHHAS OMoJIoTHsA. 3HAYEHHE SBOJIIOLIMOHHOW TE€Oopuu B (POPMHUPOBAHUU
€CTECTBEHHO-HAY4YHON KapTHHBI MUDA.

JdeMoHcTpanuu

[optpetsl: Apuctorens, K. Jlunneit, XK. b. Jlamapk, O. XK. Cenr-Unep, XK. Kiosbe, Y.
HapsuHn, C. C. Yerepuxos, 1. U. llImansraysen, Ix. Xonzaeitn, J. K. benses.

Tabmuuer u cxemsl: «Cuctema xuBoi npupoasl (o K. Jlunnerw)y, «JlecTHUIA KUBBIX
cymectB (mo Jlamapky)», «MexaHusm ¢GopMUpOBaHUS NPHUCIOCOONIEHUNH Yy pacTeHUuN H
XKUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapuipyra nyremectsust Y. Jlapsuna», «Haxoaxu Y.
HNapBuna», «®Dopmbel 00ppOBI 3a cymiecTBoBaHue», «llopoasl romyoeit», «MuorooOpasue
KYJIbTYpHBIX (popM KammycTel», «Ilopoasl JOMAalIHUX KUBOTHBIX», «Cxema 00pa30BaHUsI HOBBIX
BusoB (mo Y. JlapBuny)», «Cxema COOTHOIIEHMS JBHXKYLUIUX CHJ 3BOJOHUN», «OCHOBHbBIE
MOJIOKEHUSI CHHTETHUECKON TEOPHU IBOJTIOLIMNY.

Tema 2. Mukpo3BoJIonusi M eé pe3yJibTaThl

[lonmymnsiust kak d3JeMeHTapHas eAuHHUNA 53BOIONMH. COBpeMEHHbIE METOJbl OLIEHKH
FeHEeTUYECKOTO pa3HO0Opa3us U CTPYKTYpbl nomyssiuil. 3meHenne reHo(oHaa MOMyNISIMM KaK
2JIEMEHTApPHOE 3BOJIIOIMOHHOE SIBJICHHE. 3aKOH TeHeTHdeckoro pasHoBecus JDx. Xapau, B.
Baitn6epra.

DOneMeHTapHble (aKTOpbl (IBMIXKYIIME CHJIBI) SBOJIONMH. MyTallMOHHBIA TpOIlECC.
KomOunatuBHass m3MeHYMBOCTh. Jlpeiid reHoOB — ciydailHble HEHANpaBIICHHBIC W3MEHEHUS
4acToT ayiened B momymsiusax. Oddext ocHoBarens. Ipgexm OymvLiouH020 20pavluKa.
CHudicenue 2eHemuuecko2o pasHoodpasus: npudunvl u ciredcmeus. Illposenenue s¢hghexma
opetigha 2eHo8 6 Oomvwuux u Manvlx nonyaayuax. Murparmuu. M305smms Oyt
reorpaduueckas (MpoCTpaHCTBEHHAs ), OMoIornyeckas (penpoyKTHBHAS).

EctectBennsiii otOop — HampaBisiouniuii ¢axtop sBositonud. POpPMBI €CTECTBEHHOIO
oTOOpa: IBWXKYIIUN, CTAaOWIU3MPYIONIUH, paspbiBaromuid (au3pynTuBHbIN). [lomoBoi oT6op.
Bo3HHKHOBEHHE U 3BOJIOLHUS COLIUATBLHOTO MOBEACHUS KUBOTHBIX.

[Ipucnoco6aeHHOCT, OPraHu3MOB Kak pe3yJabTaT MHKpPO3BOJIOUMU. BO3HHKHOBEHHE
npucrnocobaeHuit y opranu3mMoB. Apomopdo3sl U uanoaaanrtanuu. [Ipumepsr npucnocobaeHuit
y opraHu3MoB: Mopdororuueckue, (U3MOIOTUYECKUE, OUOXMMUYECKUE, TIOBEICHUECKHUE.
OTHOCHUTENBHOCTH MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurtepun u cTpykTypa. BumooOpazoBaHue Kak pe3ylbTaT MHKPOIBOIIOIHH.
M3onsuuss — kimoueBoit daktop BumooOpazoBanus. Ilytu u cnocoObl BuA000pazoBaHUS:
alonarpuyeckoe (reorpaduueckoe), CHUMMOATPHUECKOe (SKOJOTHMYECKOE), «MTHOBEHHOE)
(momurutonan3anus, rubpuanzanus). JIuTeIbHOCTb SBONTIOIMOHHBIX MPOIIECCOB.

MexaHu3mbl (GOpMUPOBaHUS OHOJIOTUYECKOTO Pa3HOOOpa3usl.

Ponb »BOMIOIMOHHON OMONOTMM B  pa3pabOTKE HAYYHBIX METOJIOB COXPAaHEHUS
6nopazHooOpazus. MUKPOIBOJIONUS W KOIBOJIOIMS Mapa3UTOB M HUX X031€B. MeXaHU3MBI
(dhopMHUpOBaHHS YCTOWYMBOCTU K aHTUOMOTHKAM U cI1OCcOObI OOpHOBI ¢ HEMl.

JdeMoHcTpanuu

IToptpetsr: C. C. YeTBepuxos, 3. Maiip.

Tabnuue! u cxembl: «MyTalMOHHAs U3MEHUUBOCTY, «[lOMyIsIIMOHHAst CTPYKTYpa BUAAY,
«Cxema mposiBIeHMs 3akoHa Xapau—BaiinOepra», «JIBwxKyiiue CHIBI  3BOJIOLUN,



«OKOJIOTHYECKasi M30JALMs TOMYJIALUNA ceBaHCKOW ¢openny, «l'eorpaduyeckas H30IAIUSA
JMCTBEHHUIBI CHOMPCKON M JMCTBEHHHIIBI TaypcKoi», «[lomynsannoHHbIe BOJIHBI YUCICHHOCTH
XAIOITHUKOB M KepTB», «Cxema JecTBUS eCTECTBEHHOro otbopa», «Popmbl OOpbOBI 32
CYLLIECTBOBAHUEY, «MnpycTpranbHbIi MEJIAHU3MY, «OKusbie HCKOIIaeMBbIE»,
«[lokpoBuTENbCTBEHHAs OKpacka XKHUBOTHBIX», «lIpenympexnaromas okpacka >XHBOTHBIXY,
«Du3nosornueckue aganrtanum», «I[IprucrnocobIeHHOCTh OPraHu3MOB U €€ OTHOCHUTEIHLHOCTHY,
«Kputepun Bupa», «Bunpl-nBoiinukn», «CrpykTypa Buga B mpupoae», «CrocoObl
Buj00Opa3oBanus», «l'eorpaduueckoe BuAoOOpazoBaHME TPEX  BHIOB  JIAHJBIIICH,
«DKOJIOTUYECKOE BHU000pa3oBaHuEe BUAOB CHUHHUL, «llomumumounsl pacrenuity, «KamyctHo-
peIeUHbIN THOPUT.

O6opynoBanue: repOapuul pacTeHUM, KOJUICKIIMA HACEKOMBIX, Uydesia MTHUIl U 3BEpeH ¢
MpUMepaMy pa3IUYHbIX NPUCIIOCOONICHUH, Yydena NTHUIl U 3Bepel pa3HbIX BUJIOB, repdapuu
pacTeHuit OIM3KUX BUIOB, 00pa30BaBIINXCS Pa3IMUYHBIMU CIIOCOOaMHU.

JlabopaTopHas pa6ora «BpIsiBIeHNE U3BMEHUYUBOCTH Y 0COOCH OJTHOTO BUIAY.

JladopaTtopnas pabora «lIpucmocoOiiennsi OpraHu3MOB U HX OTHOCUTEIbHAs
11eTIECO00PA3HOCTHY.

JladopaTopHas padora «CpaBHEHHE BUJIOB TT0 MOP(OTIOTHUUECKOMY KPUTEPHION.

Tema 3. Makpo3Bo1oLHsA U €€ pe3yJIbTaThl

Merto bl u3ydeHust MakposBoronny. [laneonTonornueckre MeToAbl U3y4eHUs SBOJIIOLINH.
[Tepexonubie popmbl U GUITOTEHETUUECKUE PSIJIBI OPTraHU3MOB.

buoreorpadpuueckue Meronpl uszydeHus sBomounuu. CpaBHeHue ¢Giopsl U (payHbl
MaTEepUKOB U 0CTpOoBOB. buoreorpaduyeckue odnactu 3emin. Buabl-sHAEMUKN U PEJIUKTHI.

OMOpHOJIOTMYECKUE U CPABHUTEIBHO-MOP(OIOrNIECKUE METObl M3Y4YEHHUS SBOJIIOLHUU.
I'emeTnyeckue MeXaHU3MBI HBOJIIOLIMM OHTOTCHE3d M IMOSIBICHMS JBOJIOLUOHHBIX HOBILIECTB.
I'omonornuHele ¥ aHAJIOrMYHBIE OpraHbl. PynuMeHTapHbIe Opranbsl U aTaBu3Mbl. MoeKyIspHO-
reHeTU4ecKue, OHMOXMMHUYECKHME M  MaTeMaTHYeCKHEe METOJbl M3Y4YEHHUS  SBOJIOLMH.
I'omonoruunsie reHsl. COBpeMEHHbIE METObI IIOCTPOEHUS (PHIIOTEHETUYECKUX IEPEBBEB.

XPOMOCOMHBIE MYTALIMH U YBOJIFOLMS TEHOMOB.

O6mme 3akoHOMEpHOCTH (MpaBwia) dBoMOUMH. [lpunyun  cmeuvl  yHKYU.
HeoOGpatumocTs 3Bostonu. AfantuBHas paauanys. HepaBHOMEpHOCTb TEMIIOB HBOJIIOLHMH.

JdemoncTpauuu

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mrosep, J. ['ekkens.

Tabnuupl n cxembl: «PUIOreHETUUECKUH Psifl JT0OIIaIN», «APXEONTEPUKC», «3BEpO3yOble
amepel», «Crerouedansy, «Punnodurer», «CemeHHble ManopoTHUKWY, «buoreorpaduyeckue
30HBI 3emun», «Jlpelid koHTUHEHTOB», «PenmukThl», «HauanbHble cTaguu >MOPUOHATIBHOTO
pa3BUTHs  IO3BOHOYHBIX JKMBOTHBIX», «['OMOJOrMYHBIE W  AQHAJOTUYHBIE  OpPraHb»,
«PynumeHTb», «ATaBU3MBI», «XpOMOCOMHBIE HAa0OpBI YellOBEKa W LIMMIaH3e», «l1aBHbIE
HaIpaBJICHUs BOJIIOLUNY, «OO0IIHe 3aKOHOMEPHOCTH 3BOJIIOLIUNY.

OO6opynoBaHue: KOJJIEKIMH, TrepOapuu, MYJISKH HMCKOIAeMbIX OCTaTKOB OPIraHU3MOB,
MYJISDKH TOMOJIOTUYHBIX, QHAJIOTMYHBIX, PYAMMEHTapHBIX OPraHOB M aTaBU3MOB, KOJUIEKLINU
HACEKOMBIX.

Tema 4. IIponcxoxnenue U pa3BuTHE )KU3HU Ha 3emJie

Hayunble rumoTes3sl MPOUCXOXKAEHUS XKU3HM Ha 3emiie. AOHOreHe3 U MaHCIEPMHS.
JloHay4HbIe TPEACTABICHUS O 3apOXKJICHHM >KU3HU (KpearroHu3M). ['Hmore3a MOCTOSHHOTO
camMo3apo>KJIeHUs KU3HU U €€ onpoBep:keHue oneitaMu @. Penu, JI. Cnamnanuany, JI. IMactepa.
ITpoucxosxaeHne >ku3HU U acCTPOOUOIIOTHSL.



OcHoBHBbIE 3Tanbl HEOPraHUUEcKo! 3BoJitonnu. [lnanerapHas (reosorunyeckas) 3BOJIOLUS.
Xumuueckass 3BONIONUS. AOHUOTEHHBIM CHHTE3 OPraHUYECKHMX BEIIECTB U3 HEOPraHMYECKHUX.
Oneir C. Mumiepa u I'. HOpu. OOpazoBanue nonumepoB u3 MoHoMepoB. KoauepBaTHas
runote3a A. WM. Omnapuna, rumote3a mepBuuHOro OympoHa JDk. XomjaeiiHa, reHeTHYecKas
runore3a I'. Mémnepa. Pub6osumbr (T. Yex) u rumoreza «mupa PHK» V. T'mnbGepra.
®opmupoBaHue MEMOpaH ¥ BOSHUKHOBEHHE TPOTOKIIETKH.

Uctopus 3emmn u wmeroapl €€ wusydeHus. Vckomaemble OpraHMYECKHE OCTaTKH.
I'eoxponosoruss u e€ Meronpl. OTHOcuTEeNbHAasE U aOCOJIOTHAsT  IEOXPOHOJIOTHS.
['eoxpoHONOrnyecKas mKajia: 30Hbl, 3pbl, IEPUOIBL, SITOXH.

HavanbHnple dTanel opraHndeckoi 3Bosronuu. [losBieHHe M 3BOJIOLMUS NEPBBIX KIIETOK.
Opomronus Metabonusma. Bo3HukHOBeHue mnepBbIX 3KocucTeM. COBpeMeHHblE MHKpPOOHBIE
OMOIIEHKM KakK aHajor nepBbix Ha 3emiie coobmiectB. CrpomartonuTsl. [IpokapuoTel u
JYKapHOTHI.

[Ipoucxoxaenue 3ykapuoT (cMMOMOTreHe3). DBOJIIOIMOHHOE IMPOMCXOKJICHHUE BHUPYCOB.
[IpoucxoxxaeHre MHOTOKJIETOYHBIX  OpPraHU3MOB. BO3HHMKHOBEHHE  OCHOBHBIX TPy
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tallbl 3BOJIIOIMU BbICIIUX pacTeHuil. OCHOBHBIE apoMOp(o3bl PacTEHUH.
Beixon pacrenuit Ha cymy. IlosBneHume CHOpoBBIX pPACTEHUM W 3aBOCBAHME HMH CYIIH.
Cemennble pacteHus. [IpoucxoxaeHne IBETKOBBIX PACTCHUH.

OcHOBHBIE 3Tallbl 3BOJIONUHM KUBOTHOrO Mupa. OCHOBHbIE apoMOp(O3bl KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOsIBIIEHHE COBpEMEHHBIX TUIOB. IlepBhie X0proBbIe
KUBOTHBIE. JKU3Hb B BOJE. DBOIIONHUS MO3BOHOYHBIX. [Iponcxoxkaenne ambuOuil U1 penTHIINMA.
[Tpoucxoxnenne miaekonuTaromux W nTull. [lpuHIun kimodeBoro apomopdosa. OcBoeHue
0€CI03BOHOYHBIMH U MMO3BOHOYHBIMHU KUBOTHBIMH CYIIIH.

Pa3BuTue xxu3Hu Ha 3eMJie 10 3paM U IIepuoJam: apxei, MpoTepo30M, MaIe030i, ME3030M,
KaitHO30¥. OOImmas xapakTepHCTHKa KIMMaTa M TeoJIoThueckux mporeccoB. [losBienne u
paciBeT XapaKTEpHBIX OPraHU3MOB. YTJeo0pa3oBaHUE: €ro YCJIOBHS M BIMSHUE Ha Ta30BbIN
cocTaB aTMOC(]ephl.

MaccoBble BBIMUPAHHSI — 3KOJIOTMUECKHE KpU3UChl Ipouuioro. ITpuumubl M ciaeacTBus
MacCOBBIX BbIMUpaHHi. COBpEMEHHBIN AKOJIOTHYECKUI KpU3HUC, ero ocobeHHoctu. [Ipobiema
coXxpaHeHus 6Mopa3zHooOpas3us Ha 3emiie.

CoBpemeHHas cucteMa opranuyeckoro mupa. [IpuHIUNBI KjIaccu@UKAIM OPraHUu3MOB.
OCHOBHBIE CUCTEMATUYECKUE IPYIIIBI OPraHU3MOB.

JdeMoHcTpanun

[Toptpetsr: @. Peau, JI. Cnannanuanwu, JI. [Tactep, . 1. Meunuxos, A. Y. Onapun, J[x.
Xonpeiin, I'. Ménnep, C. Muinnep, I'. FOpu.

Tabmuet u cxembl: «Cxema omnbita @. Penny, «Cxema onbita JI. [lacTepa mo uzydeHuro
caMO03apoJieHus ku3Hm», «Cxema omnbita C. Munepa, I'. FOpw», «OTtanel Heopranuueckou
3BOJIOLUNY, «l'eoXpoHosiornueckas mkanay, «HauanbHble 3Tanbl OPraHUYECKOW 3BOJIIOLIMN,
«Cxema o00pa3oBaHUsI DHYyKapuoT NyTéM cuMOHOreHeza», «CHucTemMa >KUBOW MPUPOIBDY,
«Ctpoenne Bupyca», «Apomopdosbl pactenmit», «PUHHOPUTB), «OIHOKIETOUYHBIE
BOJIOpOCHN», «MHOIrOKJIETOUHbIE BOAOpociny, «Mxuy», «llanopoTHukn», «l'010ceMeHHbIE
pacteHus», «OpraHbl IBETKOBBIX pacTeHUi», «(Cxema pa3BUTUS IKHUBOTHOIO MHUpPay,
«Apomop¢o3bl  KUBOTHBIX», «lIpocteitmuey, «KumeunononoctHeiey, «llmockue uepBm»,
«YUIeHUCTOHOTHEY, «PbI0BIY, «3E€MHOBO/THBIEY, «IIpecMmbikaronuecs, «lItuey,
«Mnexonuraromue», «Pa3sButue Ku3HM B apxeuMckoul ape», «PasBuTme KuU3HM B



MPOTEPO30MCKON 3pe», «Pa3BuTue KU3HM B MANEO30MCKONM 3pey», «Pa3BuTHe XKU3HU B
ME3030MCKON 3pe», «Pa3BuTHe XU3HM B KailHO30MCKON »3pe», «CoBpeMeHHas cucrema
OpPraHUYECKOT0 MUpa».

O6opynoBanue: repOapud pPACTEHUH Pa3TUYHBIX OTIENOB, KOJIJICKIMHM HACEKOMBIX,
BJIQKHBIE TperapaThl KUBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJUICKIIMM WITIOKOXKUX, CKEJIEThI
MMO3BOHOYHBIX JKMBOTHBIX, Uy4yela NTUIl U 3BEpEH, KOJUICKIIMM OKAMEHEJIOCTEH, MOJIE3HBIX
HCKOMAEeMBbIX, MYJISIKH OPraHUYECKUX OCTAaTKOB OPraHU3MOB.

Bupryanbnaa JjaGoparopnas pabGora «MoaenupoBanue onbiToB Munepa—tOpu no
M3Y4YEHUI0 a0MOTEHHOTO CUHTE3a OPraHUYECKUX COCIMHEHUM B MIEPBUYHON aTMoChepey.

JladbopaTopHas pabGora «/3ydeHne u ONKUCAaHHWE WCKOMAEMBIX OCTATKOB JIPEBHHX
OpraHU3MOBY.

IIpakTnueckas padora «/3yueHne ocoOEHHOCTEH CTPOEHMSI PACTEHUH pPa3HBIX
OTJIETIOBY.

IIpakTnueckas padora «3ydyeHne ocoOEHHOCTEH CTPOCHUS TO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxaeHue 4ea10BeKa — aHTPONOreHe3

Pa3nensl u 3agaun aHTPONOJIOTUU. MeTOo/1bI AaHTPOITIOJIOTUH.

CraHoBJeHHE TIpEACTaBIECHUN O MPOUCXOKICHUM YelIOBeKa. Pelnuruo3Hble BO33pPEHUS.
CoBpeMeHHbBIC HAYYHBIE TEOPHUH.

CxonctBo  yenoBeka ¢ JKMBOTHBIMHU. (CuHcTeMaTHueckoe TIOJI0XKEHHE 4YelloBeKa.
CBuzeTenbCcTBa CXOJICTBA 4YEJIOBEKAa C JKUBOTHBIMH: CPaBHUTEIHLHO-MOP(OJIOTHUYECKUE,
aMOpHosIoTUYeCKHe, (HU3UO0JIOTO-OHOXUMHUYECKHE, ToBeAeHUecCKrue. OTIWYus deloBeKa OT
KUBOTHBIX. [IpAMOX0k/IeHHEe U KOMILJIEKC CBSI3aHHBIX C HUM IMPU3HAKOB. Pa3BuTHE TOJOBHOTO
MO3ra ¥ BTOPO CUTHAJIbHON CUCTEMBI.

JBwkymue  cuiabl  (PakTOpel)  aHTPOIOTEHe3a:  OWOJOTHYECKHE,  COIHAIbHBIC.
CooTHolieHne OMOJOTMYECKUX U COLUAIBHBIX ()aKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaJUU aHTpoIoreHe3a. PaHHMe 4enoBekooOpa3Hbie 00e3bsSHBI (MIPOKOHCYJIBI)
U paHHHUE MOHTUbI — O0IIKE MPEIKH YeTOBEKOOOPa3HbIX 00€3bsiH U JI0JIei. ABCTPATIONUTEKU —
JIBYHOTHE TMPEIKH Jroaei. YelnoBek yMenbld, MEepBbIe M3TOTOBJICHUS Opynuil Tpynaa. YemoBek
MPSMOXOIAIIUMN U TEPBBIA BBIXOJ JIojaeH 3a mpenenbl Adpuku. YenoBek renenb0eprckuii —
o0l mpeoK HeaHAepTAIbCKOTO YeIOBEKa U YelloBeKa pa3yMHOTo. YenoBek HeaHAepTaIbCKH
KaK BUJ JIIOJEH XOJOJHOTO KinMara. YenoBeK pa3yMHbIH COBPEMEHHOTO THIIA, AEHHCOBCKUMN
YeJl0BeK, OCBOCHHE KOHTUHEHTOB 3a npeaenaMmu Adpuku. [laneoreneTnka u maaeoreHOMHKa.

DBOJIOLUS COBPEMEHHOI0 4ejoBeka. EcTecTBeHHBII OTOOp B MOMYJSAIUSAX 4YeIOBEKa.
MyranuonHslii iporiecc U nonumopdusm. [lomynsaioHHbIe BOIHBI, Apeii( reHoB, MUTpAIUs U
«3(hdexT ocHOBaTENA» B MOMYJISAUIX COBPEMEHHOTO YETIOBEKA.

Yenoseueckue pacbl. [lonste o pace. bosbmive pacel: eBporeouaHas (eBpasuiickasi),
aBCTPAJIO-HETPOUAHASA (PKBaTOpHAalbHAsI), MOHIOJIOMIHAs (a3MaTCKO-aMepuKaHckas). Bpems u
MyTH paccelieHuss 4YeloBeka 1o IuiaHeTe. EQuHCTBO uenoBeueckux pac. Hayunas
HECOCTOSITENIBHOCTh ~ pacu3Ma. [IpucrnocoONeHHOCTh 4YeloBeKa K  pPa3HbIM  YCIOBHUSM
OKpyxarei cpensl. Bnusiaue reorpadudeckoil cpensl U apeiida reHoB Ha MOpdoOTHIO U
(U3HOJIOTHIO YeTIOBEKa.

MeXIuCIUIUIMHAPHBIE METOAbl B (u3uueckod (OHMONOTMYECKO#) aHTPOMOJIOTHH.
OBOJIIOIIMOHHAS. ~ AQHTPOMOJIOTUA M MAJCOAHTPONOJIOTHS  YEJIOBEUYECKMX  MOMYIISIUH.
buocouuaneHpie  WccienoBaHUS ~— OpPUPOJbI  uyenoBeka.  MccnmenoBaHue — KOPBOJOLUU
OMOJIOTHYECKOTO U COIMATBHOTO B YETIOBEKE.

JdeMoHcTpanuu



IToptpersr: Y. dapsun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmumer u  cxeMbl: «METOJIBI  aHTPOMOJIOTUWY, «[ OJIOBHOW MO3r  YEJIOBEKay,
«YenoBekooOpa3ubie 00€3bsSHBI», «CKENeT 4YeloBeKa W CKeNeT IMUMIIaH3e», «PyIuMEHTHl u
aTaBU3MbI», «J/IBIKyIlME€ CHJIBI AHTPOIOTEHE3a», «IBOJIOLMOHHOE JIPEBO YEJIOBEKay,
«ABcTpasonuTek», «HenoBek ymensiin», «HenoBek NpAMOXOoIamuiny», «/IeHuCOBCKHUM 4eI0BEK»
«Heanpepranbipy, «KpomanboHIb, «l[Ipeaku dYenoBeka», «ITalbl BOJIIOIUU UYETOBEKAY,
«PacslI yenosexka».

O6opynoBaHue: MYISKA OKaMEHEJIOCTEH, IPEIMETOB MaTepUAIbHON KYJIbTYphl IPEIKOB
qenmoBeka, penpoayknuu (dortorpaduu) KapTHH ¢ MHUQPOJOTHYSCKUMHU H  OHOJICHCKUMU
CIO)KETaMH MPOMCXOKICHUS YeloBeKa, (poTorpadun HaAX0IOK MCKOTIAEMBIX OCTATKOB UYEIOBEKA,
CKeJIeT YeJIOBEeKa, MOJIeb uYepera 4elloBeKa W Yeperna IIMMIaH3€, MOJENb KHCTH YeJoBeKa U
KHCTH IIMMITaH3€, MOJIETHN TOPCa MPEAKOB UEIOBEKA.

JladbopaTtopnasi pabora «/I3yueHue OCOOEHHOCTEHl CTPOCHMSI CKeJleTa 4YeJIOBEKa,
CBSI3aHHBIX C MPSMOXOXKICHUEM.

IIpakTHyeckas padora «/3ydeHne SKOJOTHUECKHUX aAaNTalui 4eIOBEKay.

Tema 6. DJxojoruss — Hayka O B3aMMOOTHOLUCHUSIX OPraHU3MOB M
HAJ0OPraHUu3MEeHHBbIX CHCTEM € OKpY:Kaloulei cpeaou

3apoxaeHue W paszBuTHE IKOJOTHMU B Tpyrmax A. ['ymbGonbnara, K. ®@. Pymee, H. A.
CesepmioBa, DJ. I'ekkensi, A. Tencim, B. H. CykauéBa. Paznmenst u 3amaum sxosoruu. CBs3b
9KOJIOTUH C JPYTUMH HayKamHu.

Metonel skosnorun. [loneBbie HaOmOAEHNSA. DKCIEPUMEHTHI B SKOJIOTMH: MPUPOIHBIE U
naboparopHbie. MoaenupoBaHrie B AKOJOTHH. MOHUTOPHUHT OKPYXKAIOIICH CPEJbl: JTOKaIbHBIH,
pPErHOHAIIBHBIN U TJI00ATBHBIN.

3HaUYECHHE DSKOJOTHYECKHX 3HAHWM I YeslOBEeKa. DKOJIOTMYECKOE MHUPOBO33pPEHHUE Kak
OCHOBa CBfA3€W uenmoBeuecTBa ¢ mpupooi. DopMupoBaHUE SKOJOTHYECKOM KYJIbTYphl H
9KOJIOTUYECKOW IPaMOTHOCTH HACEJICHHUS.

JdemoncTpauuu

[Toptpetsr: A. I'ym6onbar, K. ®@. Pynase, H. A. CeBepuios, D. I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabmuisr 1 cxembl: «Pa3nensl sxonorum», «MeToasl 3KoJIorum», «Cxema MOHUTOPHHTA
OKpYXaoILEn Cpeabl».

JlaGoparopHasi padora «/3yueHne MeTOJI0B HKOJIOTHUYECKUX UCCICTOBAHUINY.

Tema 7. Opranusmsl u cpea 0OMTAHUS

DOkonorudeckre (GakTOpbl W 3aKOHOMEpHOCTH uX JeictBus.  Knaccudukarus
JKOJIOTHUECKUX  (akTopoB:  abumoTuyeckue, OuoTHUecKue, aHTpomoreHHele.  OO6mIue
3aKOHOMEPHOCTH JIeHCTBUs dKosoTndeckux (hakropos. [Ipasuno munumyma (K. Ilnpenrens, FO.
JInbux). TonepaHTHOCTh. DBPUOHMOHTHBIE U CTEHOOMOHTHBIE OPraHU3MBI.

Abuotuueckue ¢aktopsl. CBeT Kak dsKkojoruueckuii akrop. JlelcTBrue pa3HbIX y4aCTKOB
COJIHEUHOTO CIIEKTpa Ha OPraHU3Mbl. ODKOJIOTMYECKHE TpYIIbl PACTEHUW M KUBOTHBIX IO
OTHOILIEHHUIO K cBeTy. CUTHalIbHAs poib cBeTa. DoTonepuoansm.

Temnepatypa kak skonoruueckuil ¢axrtop. [leiicTBue TemmepaTypsl Ha OpTraHU3MBIL.
[ToliknnoTepMHBIE U TOMOMOTEPMHBIE OPTaHU3MBbL. DBPUTEPMHbBIE U CTEHOTEPMHBIE OPraHU3MBI.

BrnaxHocTh kak skonorudeckuii dakrop. IlpucnocobmeHuss pacteHuil K MOAIEPKaHUIO
BogHOoro Oamanca. Kiaccudukanus pacTeHuid 1O OTHOIIEHHIO K Boje. [IpucmocobneHus
KUBOTHBIX K U3MEHEHHUIO BOJIHOTO PEXHUMA.



Cpenpl oOuTaHWsI OPraHU3MOB: BOJHAs, HA3E€MHO-BO3IYIITHAs, MOYBEHHAs, TJIyOWHHAas
MOAMOYBEHHASI, BHYTPUOPTaHW3MEHHAsA. DU3NKO-XUMHUYECKHE OCOOCHHOCTH Cpell OOMTaHUS
opranu3moB. [Ipucnocobienns Opranu3MoB K KU3HU B Pa3HBIX cpeaax.

buonoruueckue putmel. Buemnue u BHyTpeHHHE pUTMBL. CyTOUHBIE U TOJUYHBIC PUTMBI.
[Tprcroco6IeHHOCTh OPTaHU3MOB K CE30HHBIM H3MEHCHHSIM YCIIOBUN YKU3HU.

XKuznennsie Gopmbl opranu3moB. IlonsTie o >xu3HeHHOU (opme. KuzHeHHBIE (OPMBI
pacTeHui: AepeBbsi, KYCTapHHKH, KYCTAPHUYKHU, MHOTOJICTHHUE TpPaBbl, OJIHOJICTHHE TPABBI.
XKuznennoie (GOpPMBI KUBOTHBIX: THAPOOHOHTHI, TEOOHOHTHI, a’pOOHMOHTHL. (OCOOCHHOCTH
CTpOEHUS 1 00pa3a KU3HU.

buotndeckne  ¢aktopbl. Buapl OMOTHYECKMX  B3aUMOJICHCTBUN:  KOHKYPCHIIUS,
XHUIIHUYECTBO, CMMOMO03 U ero gopmel. [lapazutusm, koomepanus, MyTyaan3M, KOMMEHCATH3M
(KkBapTHpaHTCTBO,  HaxJieOHM4YecTBO). Herpoduueckue  B3aumonelcTBUsS  (TONMHUYECKUE,
dbopuueckue, Qabpuyeckue). 3HaueHWE OMOTUYECKUX B3aWMOJICHCTBHMI IS CYIIECTBOBAHUS
OpraHuU3MOB B cpejie ooutanus. [IpuHIINIT KOHKYPEHTHOTO UCKITFOUECHHUS.

JdeMoHcTpanuu

Tabmuipl 1 cxembl: «IKojorudeckue (HakTopbl», «CBETOBOM CIEKTP», « IKOJIOTHUECKHUE
TPYIIBI )KUBOTHBIX 10 OTHOIIIEHHUIO K CBETY», « T €IITIOKPOBHBIC )KUBOTHBIEY, «XOJIOJHOKPOBHBIS
KUBOTHBIEY», «DU3HOJOTHYECKUE aJanTallid >KUBOTHBIX», «Cpelnbl OOMTaHUS OpPraHU3MOB),
«buonornyeckue putmMbly, «Ku3zHeHHBIE GOPMBI pacTeHH», « Ku3HEHHBIE (OPMBI KUBOTHBIXY,
«IJKOCHCTEMA IMIMPOKOIUCTBEHHOTO JIeCa», «IKOCHCTEMA XBOWHOIO Jyeca», «llemu nuranus»,
«XwumuanaectBoy, «Ilapasutuszmy, «Korkypenius», «Cumonosy», «Kommencanmzmy.

O6GopynoBanue: repbapuyd pacTEeHHH W JKUBOTHBIX, MPHUCIIOCOOJICHHBIX K BIUSHHUIO
pPa3IUYHBIX  DKOJOTHYECKUX  (PaKTOpoB, TepOapuM  CBETOJNIOOWMBBIX, TEHEITIOOWBBIX W
TEHEBBIHOCIUBBIX PACTEHUH, CBETOIIOOMBBIC, TEHENIOOMBBIE M TEHEBBIHOCIMBBIE KOMHATHbBIE
pacteHus, repObapuMl U KOJUIEKIHUU TEIJIOMIOOMBBIX, 3MMOCTOMKHX, MOPO30YCTOWYMBBIX
pacTeHui, dYydela NTUIl W 3BEpei, repdapuu pacTeHHM, OTHOCSIIMXCA K rurpoduram,
KcepoduraMm, Me30(pHUTaM, KOMHATHbIE PACTEHUS JAHHBIX TPYII, KOJUICKIUU KUBOTHBIX,
oOWTaIOUIMX B Pa3HbIX cpelax, repOapuu U KOJUIEKIIMU PACTEHUH U >KMBOTHBIX, 00JIaJal0IuX
yepTaMu MPUCIIOCOOJICHHOCTH K CE30HHBIM HW3MEHEHUSIM YCJIOBUHM JKU3HH, repOapuu u
KOJUIEKIIMM PACTEHUH U S>KMBOTHBIX PA3JIUYHBIX >KU3HEHHBIX (DOPM, KOJUIEKIHUU >KUBOTHBIX,
YYaCTBYIOIINX B Pa3IMYHbIX OMOTUYECKUX B3aMMOACHCTBUSIX.

JlabopaTopHas pa6ora «BplsBIeHNE TPUCTIOCOOJICHHI OPraHNU3MOB K BIIMSIHUIO CBETAY.

JlabopaTopHasi pabora «BbisiBIeHHE TPUCIIOCOONCHUNH OPraHU3MOB K  BIIHMSIHHIO
TEeMIIepPaTyphbI».

JlabopaTopHasi padora «AHAaTOMUYECKHE OCOOCHHOCTH PACTEHUH W3 Pa3HBIX MECT
oOUTaHUSDY.

Tema 8. IKk0J10rus1 BUAOB M NOMYJISIIHI

DKOJOTUYECKHE XapaKTepucTuku nomynsuuu. [lomynsmus kak Ouosiornueckas cucreMa.
Ponp HeomHOpomHOCTH cpeabl, ¢uznyecKkux OaphepoB U OCOOEHHOCTEH OHOJOTMU BUIOB B
(hopMHUPOBaHHUH MTPOCTPAHCTBEHHOM CTPYKTYpPHI MOMynsainii. OCHOBHBIE TTOKA3aTEH MOMYIISIINN:
YUCJIEHHOCTb, IUIOTHOCTh, BO3PAaCTHAas M MOJOBas CTPYKTYpa, POKIAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEpPTHOCTh, MUTPAITHSL.

DKoJloryecKas CTpyKTypa mnomnyiasiuu. OUeHKa YMCIEHHOCTH nomynsuuu. [uHamuka
MOMYJSALUU U €€ peryysuus. buotnuyeckuii noTeHuuan nonyasiuuu. MoaenupoBaHue TUHAMHUKA
nonymsiuu. KpuBble pocTa YMCICHHOCTH momynsiuu. KpuBble BbDKHBaHHS. Perynsmus



YHUCICHHOCTH NOMYJSIIUNA: poJib (aKTOPOB, 3aBHCALIMX M HE 3aBHCAINIMX OT IUIOTHOCTH.
DKoJioruueckue crpareruu BusoB (I- u K-ctparerun).

[lonsitue 00 »sKoyOTMUECKON HHIIE BuAa. MecrooOutanue. MHoOromepHast MOJETb
skonornyeckor Humu Jx.M. Xaruuncona. Pazmepsl 3kosorndeckoi Humu. [loteHnuansHas u
peain30BaHHAs HULIU.

Bun xak cucrema nomynsauuid. Apeansl BUIOB. Buiapl M MX JKM3HEHHBIE CTpaTEruu.
DKOJIOTUYECKHE SKBUBAJICHTHI.

3aKOHOMEPHOCTU IIOBEJIEHUS W MUIpalud >KMBOTHBIX. buosiornueckue uHBa3uu
YyXXEPOJHBIX BUJIOB.

JdeMoHcTpanuu

[Toptper: [Ix. 1. XatunHCcOH.

Tabmuis! 1 cxembl: «IKOJIOTHUECKUE XapaKTePUCTUKU MOMYIsium», «IIpocTpancTBeHHas
CTpyKTypa mnomynsiuuun», «Bo3pacTHele mnupamMujpl nonmyiasaun», «CKOpPOCTh 3aceleHUs
MOBEPXHOCTU 3e€MJIM Pa3IMYHBIMU OpraHuzMamm», «Mojens skojmornueckor wumu Jx. U.
XaTynHCOHaAY.

O6opynoBanue: repbapur paCTeHUM, KOJUICKITUN )KUBOTHBIX.

JladopaTopuas pa6ora «IIpucrnocoOieHns ceMsiH paCTeHHUI K pacCeICHUIOY.

Tema 9. IkoJ10rusA CO001IECTB. IKOJTOTHYECKHE CHCTEMBI.

CooOmiectBa opranu3moB. buonieHo3 u ero crpykrypa. CBsi3u MexAy OpraHu3MaMu B
OuoreHo3e.

Okocucrema kak otTkpeitag cuctema (A. JIx. Tencnaun). ®DyHkuuoHanbHble OJIOKU
OpraHU3MOB B SKOCHUCTEME: HPOAYLEHTbI, KOHCYMEHTbI, peaylueHThl. Tpoduueckue YpOBHH.
Tpoduueckue nenu u cetu. Abuotudeckue 00ku 3kocucTeM. [1ouBBI U UIIBI B SKOCHCTEMAX.
KpyroBopoT BemecTB 1 MOTOK SHEPTUH B 3KOCUCTEME.

OcCHOBHBIE TOKA3aTENN YKOCUCTEMBI. bromacca n npoAayKuus. DKOJIOTHYECKUE MTUPAMHU/IBI
qyuces, OMOMAacChl U SHEPTHUH.

Junamuxa sxocucmem. Kamacmpogpuueckue nepecmpoiixu. @unykmyayuu. HarpaBieHHbie
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKueccuH. [lepBHuHbIE M BTOPUYHBIE CYKIIECCUU U HX
MPUYMHBL. AHTPOINOTEHHBIE BO3JCHCTBUS Ha cykneccudu. KiumakcHoe cooO1iecTBo.
buopaznoobpasue 1 NoJHOTa KPYroBOpOTa BEHIECTB — OCHOBA YCTOMYHMBOCTU COOOIIECTB.

[IpuponHble 3KOCUCTEMBL. JKOcucmemsbl 03€p U peK. IKocucmemvl MOpPeU U OKEeaHOS.
Oxocucmemvl myHOp, 1ecos, cmenetl, NyCmbviHb.

AHTpOTIOT€HHBIE  HKOCUCTEMBI. Arposkocuctema. ArpoueHo3. Paznuums wmexnay
AHTPONOI€HHBIMU U IPUPOIHBIMU SKOCUCTEMAMHU.

Ypboakocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeM. ['opojackas ¢uopa u ¢ayHa.
CunanTponuzanus TropoJckoi  ¢dayHbl. buomornyeckoe ©  XO3SHUCTBEHHOE 3HAUCHUE
arpo3’KOCUCTEM B YPOOIKOCUCTEM.

3aKkoHOMEpHOCTH  (OPMUPOBAHMSA  OCHOBHBIX  B3aWMOJCWUCTBUH  OpPraHU3MOB B
sKocucteMax. Ponv kackaonoeo s¢hgexma u 6u0o0s-30ughuxamopos (kiouegvix 6ud08) 8
Qyukyuonuposanuu  sxocucmem. llepeHOC SHEPrUM U  BEIIECTB MEXIY CMEXKHBIMU
9KOCUCTEMAMM. Y CTOMYMBOCTH OpPraHW3MOB, TONYJISLMNA M DKOCHCTEM B  YCIOBHSX
€CTECTBEHHBIX U aHTPOIIOIE€HHBIX BO3/ICHCTBUI.

Mexanuzmol  68030eticmeus  3a2pA3HeHUll  PA3HbIX MUNO8 HA  CYOOP2AHU3MEHHOM,
OpP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbl 3KOI02UYECKO20
HOPpMUPOBAHUSL AHMPONO2EHHO20 8030elicmaus. MeTo10I0Tis MOHUTOPHUHIA €CTECTBEHHBIX U
AHTPOIIOTEHHBIX YKOCUCTEM.



JdeMoHcTpanuu

[Toptpet: A. JIx. Tencnu.

Tabmuier u cxembl: «CTpykTypa OHOIIEHO3a», «DKOCUCTEMAa IMIHPOKOIUCTBEHHOTO JIECay,
«JKocucreMa XBOMHOTO Jeca», «DyHKIMOHAIBHBIE TPYNIBl OPraHU3MOB B SKOCHCTEMEY,
«Kpyrosopor BemectB B 3kocucremey, «llenn nuTanus (nmactOuinHas, JETPUTHAs)»,
«OKOJIOTHYECKas MUPaMUIa YHCe», « DKOJIOTHYECKas MUpaMuia OMoMacchl», «DKOJIOTHIECKas
nupamuzaa sHeprumy», «OOpasoBanue Oosota», «llepBuunas cykueccus», «BocctanoBieHue
Jjeca Iocie moxapa», «JKocucrema o3epa», «ArpoueHos», «KpyroBopoT BelecTB U HOTOK
SHEpPruM B arpoueHosey, «I[Ipumepsr ypOoskocucTem».

OGopynoBanue: repbdapun pacTEHUM, KOJUICKIIMM HACEKOMBIX, Yydelia MTHUIl U 3BEpei,
repOapuu KyJIbTYPHBIX U AUKOPACTYIIMX PACTEHUH, aKBapUyM KaK MOJIENb SKOCHCTEMBIL.

IIpakTnueckas padora «/3ydyeHue u onucanue ypOO3KOCHUCTEMBI».

JladopaTopHnas padora «/3yueHue pazHooOpa3us MEIKUX MOYBEHHBIX YJICHUCTOHOTHX B
Pa3HbIX IKOCUCTEMAX).

IKCKypeust «IKCKypcHs B TUIIMYHBIN OuoreoneHo3 (B ayOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOJIOJIbHBIN WM TIOWMEHHBIN JIYT, 03€P0, O0JI0TO)».

IKCKypeust «IKCKypCHs B arposKOCUCTeMY (Ha MOJIe WK B TEINIMYHOE X035 CTBO )».

Tema 10. buocgepa — rinodajbHas 3KocucTEMA

buocdepa — obmemnanerapnas o0osouka 3emid, TAE CYIIECTBYET WJIM CYIIECTBOBaja
KW3Hb. PazBuTHe npenactaBieHuii o onocdepe B Tpynax J. 3tocca. Yuenue B. U. Bepnanckoro o
o6uocgepe. Obnactu 6uocdeps! u e€ cocras. Kupoe BenecTBo OMochepsl U ero GyHKIHUH.

3aKoHOMEPHOCTH cymiecTBoBaHMs Onocdepsl. OcobenHocTn O6uochepsl Kak riaodambHOM
sKkocucTeMbl. JluHaMuuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTsl Bemiects
OMOTeOXMMHUYECKHUE ITUKIIBI (YTiepoa, a30Ta). PUTMHUYHOCTH siBIeHUI B Ouocdepe.

3onanbHOCTH Onocdepsl. [lorsiTne o 6mome. OCHOBHBIE OMOMBI CYIIIH: TYHApPA, XBOWHBIE
Jieca, CMeIllaHHble U IIMPOKOJIMCTBEHHBIE Jieca, CTEIH, CaBaHHbBI, MyCThIHHU, TPOIIMYECKUE JIeca,
BbICOKOTOpbA. Kiumar, pacturenbHbIN U )KUBOTHBIA MUP OMOMOB CYIIIH.

Crpykrypa ¥ (QYHKIOUS JKUBBIX CHCTEM, OIEHKAa HX PECYpCHOTO TMOTEHIHala U
OorocdepHbIX QYHKITUH.

JdemoHcTpauuu

[Toptpetsr: B. W. Bepuanckuit, 3. 3rocc.

Tabmuupl u cxemsl: «I'eocdepsl 3emmm», «KpyroBopoTt azora B npupozae», «Kpyrosopor
yriaepojaa B npupojae», «Kpyrosopot kucnoponaa B mpupojie», «KpyroBopoTt Bozbl B IPUPOAE»,
«OcHoBHBIE Omombl cymm», «Knumatndeckne mosica 3emmn», «TyHapa», «Taiiray,
«Cwmemannbiii  jec», «lllupokonuctBennsiii  jec», «Crenb», «CaBanHHay, «IlycTbiHY,
«Tpornnueckuit mecy.

Ob6opynoBanue: repdapuu pacTeHU pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYykaomas cpeaa

DKoJIOTHYeCKHe KpHU3UChI M WX TNpuuMHBL. Bo3zgelicTBue dvenoBeka Ha Ouocdepy.
3arps3HeHue BO3IyIIHOM cpeabl. OxpaHa Bo3dyxa. 3arps3HeHHe BOAHOM cpeabl. OxpaHa
BOJHBIX pecypcoB. Paspymienre noussl. OXpaHa MOYBEHHBIX pecypcoB. M3MeHeHue kiumara.

AHTpPOTIOTEHHOE  BO3JICMCTBHE Ha pPACTUTENBHBIH M JKUBOTHBIK Mup. OxpaHa
PaCTUTENBHOTO M XUBOTHOTO MHUpa. OCHOBHBIE MPUHIIUIBI OXpaHbl MPUPObl. KpacHble KHUTH.
Oco60 oxpansemsie npupoansie Tepputopun (OOIIT). boranndeckue caabl U 300J0THYECKUE
MapKH.



OCHOBHBIC TIPUHIIMITEI YCTOWYMBOTO PAa3BUTHUS YEIIOBEUYECTBA U MPHUPOABI. ParmioHampHOE
MPUPOJIOTIONIF30BAaHUE M COXpaHEHHWE OMOJIOrHMYeckoro pasHooOpasus 3emnu. OOmue
3aKOHOMEPHOCTH TJIO0ATBHBIX IKOJIOTHYECKUX KpU3UCOB. OCOOCHHOCTH COBPEMEHHOTO KpH3HCa
U €r0 BEPOSTHBIC MOCIEACTBHSL.

Pa3BuTHE METOMOB MOHHMTOPWHTA pPAa3BUTHS OIACHBIX TEXHOT'CHHBIX IIPOIICCCOB.
Cucmemnble ucciredosanusi nepexooa K pecypcocoepezaiowjeii. U KOHKYPEHMOCNOCOOHOU
9Hepeemuxke. Bbuonocuueckoe pasnoobpazue u douopecypcvl. Hayuonanvnvle ungopmayuontuie
cucmemvl, obecneuusalowjue O0OCMyn K UHGOpMAyUU NO COCMOSHUIO OMOENbHLIX U008 U
akocucmem. OCHOBbL IKOpeabuIUMayu IKOCUcmem u cnoco608 6opvobl ¢ GUONOBPENHCOCHUAMU.
Pexoncmpykyusa mopckux u HazemHuIx sKocUCmeM.

JdeMoHcTpanuu

Tabmuubpl u  cxembl: <«3arpsisHeHHe atMoceprl», «3arps3HEHHE THAPOCHEPH»,
«3arpsizHeHue 1ouBbl», «llapHukoBbIl  3ddekT», «Ocobo oxpaHseMmble NPUPOIHBIE
TeppUTOPUN», «MOJEIN YIPABIIEMOTO MUPaY.

Ob6GopynoBanue: ¢dotorpaduu OXpaHAEMBIX PACTEHHMH U JKUBOTHBIX KpacHOW KHHUTH
Poccniickoit ®enepanuu, KpacHoil KHUTH pernoHa.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOTI'U
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHMS K pE3yJIbTaTaM OCBOCHHUS OOYJarOUTUMHUCS
IpOTrpamMM CpeaHero o0mero 00pa3oBaHus: INYHOCTHBIC, METAIIPEIMETHBIC U TIPEIMETHEIE.

B cTpykType JNMYHOCTHBIX PE3yJbTaTOB OCBOEHHUS MPOTpaMMBbl MO OMOJIOTHUU BBIACICHBI
CIIEAYIOIIME  COCTAaBIIAIONIME: OCO3HAHWE OOYyJYArOIIMMHUCS  POCCHHCKOM  TpakJaHCKON
UACHTUYHOCTH — TOTOBHOCTHM K CaMOPA3BUTHIO, CAMOCTOSTEIHHOCTH W CaMOOIPEICTICHHIO,
Hanuuue momugayuu K OOyIeHHIO OHWOJIOTHH, YeleHanpagieHHoe pazeumue BHYTPEHHUX
yOEXJeHUI JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPAJULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb OOYUJAIOMIMXCS PYKOBOJICTBOBATHCS B
cBOEH JCATCIBbHOCTH IIEHHOCTHO-CMBICJIOBBIMU YCTaHOBKaMH, MNpuCymumMu CUCTEME
Onosornyeckoro  oOpa3oBaHUs, Haauyue  NPABOCO3HAHUSL ~ DKOJOTHUECKOW  KYIBTYPHI,
CnOCOOHOCMU CMA8UMb TIETH U CTPOUTH KU3HEHHBIC TITaHbL.

JIM4HOCTHEBIE PE3YIbTATBl OCBOCHUA IIPOTPAMMEBI 110 onomornu JOCTUTAKOTCA B €ANHCTBC
y‘-Ie6HOI\/’I A BOCHUTATEIbHOM ACATCIIBHOCTH B COOTBETCTBHUU C TPAJAUIIMOHHBIMU pOCCHfICKHMH
COOUOKYJIBbTYPHBIMH, UCTOPUICCKUMHU U JYXOBHO-HPABCTBCHHBIMHU ILICHHOCTAMU, MMPHUHATBIMU B
oOmiecTBe TpaBWIaMH W HOPMAaMH TOBEICHHUS W CHOCOOCTBYIOT TpoIleccaM CaMOIO3HAHWMS,
CaMOBOCIIMTAaHUA U CaMOPa3BHUTUS, Pa3BUTHUA BHYTpeHHeI\/'I MO3UNUN JIMYHOCTHU, IMMAaTPUOTU3MA U
YBa)XEHMsI K 3aKOHY M TNPABOMOPSAKY, YEOBEKY Tpyla M CTaplieMy MOKOJIEHHIO, B3aUMHOTO
yBaXEHHs, OEpeKHOr0  OTHOIIEHHWS K  KyJAbTypHOMY  HAaclE€OUIl0 U TpaJulusaM
MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuiickoit denepannu, IpupoJie U OKPYKaloIIe cpee.

JIM4HOCTHBIE Pe3yNIbTaThl OCBOEHMS yueOHOTro npenMera «buomaorus» MOMKHBI OTpaKkaTh
TOTOBHOCTh M CITIOCOOHOCTH OOYYaroNIuXcsi PyKOBOJACTBOBATHCS CHOPMHPOBAHHON BHYTPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpUEHTAlUi, MO3UTUBHBIX BHYTPEHHUX
yOEXKIeHHUI, COOTBETCTBYIOIIMX TPAJAULMUOHHBIM ILIEHHOCTSIM  POCCHIICKOro  OOIIecTBa,
paciiupeHe >KU3HEHHOTO OIbITa U ONbITA JESTENLHOCTU B IPOIIECCE pean3alliid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOMN I€ATEIHbHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOro BOCIMTAHUS

cOpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMH  OOydarlerocs Kak aKTHUBHOIO U
OTBETCTBEHHOTO WJIEHA POCCHICKOTO OOIIECTBA;

OCO3HAHHME CBOUX KOHCTUTYIMOHHBIX IpaB M OOS3aHHOCTEH, yBa)K€HUE 3aKOHA U
MIPABOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH IEATEIbHOCTU MPHU CO3/IaHUU YYEOHBIX MPOEKTOB,
pelieHny y4eOHbIX U MO03HABATENbHBIX 33/1a4, BHIIOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENATh COOCTBEHHYIO TMO3HMIMIO [0 OTHOIICHHUIO K SIBJICHHUSM
COBPEMEHHOM KHU3HHU U OOBSICHATH €€;

YMEHHE YYUTBIBATh B  CBOUX JCWCTBHUSIX HEOOXOJUMOCTh  KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS JIIOJICH ¢ pa3HBIMH yOEXKIEHUSMHU, KyIbTYPHBIMH [EHHOCTSAMH U COIUATBHBIM
MI0JIOKEHUEM;

TOTOBHOCTb K COTPYJIHHYECTBY B IIPOLIECCE COBMECTHOTO BBINOJHEHUS Y4YEeOHBIX,
MO3HABATENbHBIX M HCCIEIOBATENCKUX 3a/1a4, YBAXXUTEIBHOTO OTHOMIEHUS K MHEHUIO
OTIIIOHEHTOB MPU OOCYKJIEHHH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO CO/ICPKAHMS;

TOTOBHOCTh K T'YMaHUTapHOM U BOJIOHTEPCKOM JESTEILHOCTH;



2) NaTpMOTHYECKOT0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTH POCCHICKON TP TaHCKOW MIACHTUYHOCTH, TATPUOTHU3MA, YBOKECHUS K
CBOEMY HAapoJy, 4yBCTBa OTBETCTBEHHOCTH Iepel PoAauHON, ropAocTH 3a CBOW Kpai, CBOIO
Ponuny, cBOH S3bIK U KyJIbTYpY, IPOLLIOE U HACTOSIIIEE MHOTOHALIMOHAJILHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHONIIEHHE K MPUPOJHOMY HACIECIUWI0O ¢ TaMSATHUKAM TMPUPOJIBI,
JTOCTHKeHHsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYAE;

CIOCOOHOCTh OIICHMBATh BKJIAJ] POCCHICKHX YUYEHBIX B CTAHOBJICHHE W PA3BHUTHE
OHMOJIOTHH, TOHUMAHWSI 3HAUCHHUsI OMOJIOTHH B IIO3HAHUW 3aKOHOB TIPUPO/IBI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I11eCTBA;

uaenHas yoexaEHHOCTh, TOTOBHOCTH K CITY)KEHHUIO U 3ammre OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

OCO3HAaHME JYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/1a;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHMUS;

CIIOCOOHOCTH OIEHUBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIC PELICHUS, OPUEHTUPYSICh
Ha MOPaJIbHO-HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMUMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM pOAMTENSIM, CO3/JaHHI0O CEMbH Ha OCHOBE
OCO3HAHHOTO TPUHATHS IIEHHOCTEW CEMEHHOM KM3HU B COOTBETCTBUU C TPAJIUIIMSMHU HAPOJIOB
Poccun;

4) 3cTeTMYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOUIEHHE K MUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M TEXHHUYECKOIO
TBOPUYECTBA, CIIOPTA, TPyAa, OOLUIECTBEHHBIX OTHOIICHHIA;

IMOHMMAHHE SMOIIMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOBI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHHE IPOSIBIATH
KauecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuueckoro BocnuTaHUs, (OPMHUPOBAHUA  KYJIbTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0JIArONOoJIyYHs:

MMOHMMAaHKEe U peau3alus 3J0pOBOro U 6e30macHoro oopasa >Ku3HU (30pOBOE MUTAHUE,
coOIoIeHHe TUTMeHUYECKUX MPaBWI M HOPM, COATaHCHPOBAHHBIM PEXUM 3aHITUNA U OTIbIXA,
perynspHas ¢u3nyeckass aKTHUBHOCTb), OEpEeKHOTro, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHOIICHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHHE [EHHOCTH TMpPaBWI HWHAUBUAYAIBHOTO M KOJUJICKTUBHOTO 0O€301acHOro
MOBEJICHUS B CUTYAIUAX, YIPOKAIOIIMUX 3I0POBbIO U JKU3HU JIIOJICH;

OCO3HAHHE TOCIEACTBHM M HENPHUSATHS BPEIHBIX MPUBBIYEK (YHOTPEOIEHHUS alKOTOJIs,
HApPKOTHUKOB, KYpeHUs);

6) TPy10BOr0 BOCIIUTAHHA:

TOTOBHOCTb K TPYAY, OCO3HaHKE [IEHHOCTH MacTepCTBa, TPYJIOIIO0HE;

TOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMUECKOW M COLMAIbHOM HAPABIEHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO  BBIMOJHATH — TaKylo
NEeSATENbHOCTH;

WHTEpEC K Pa3jMyHbIM cdepaM MNpoPecCHOHAIBHON AESITeNbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBIH BEIOOpP Oynymiel mpodeccruu u peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TIIAHBI;

TOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHHUIO U CaMOOOpPA30BaHUIO HA MPOTSKEHUH Bcel
KU3HU;

7) 3K0J10rM4eCKOro BOCIIMTAHUSA:



IKOJIOTHYECKH 11e1ec000pa3HOe OTHOIICHHUE K MPHUPOJIC KaK MCTOYHUKY JKU3HH Ha 3eMile,
OCHOBE €€ CyIIECTBOBAHMUS;

MOBBIIIICHUE YPOBHS 3KOJOTHYECKOW KyJIbTYpBI: MPUOOPETEHHE OMBITA TUIAHUPOBAHUS
MOCTYIKOB U OLICHKU WX BO3MOXKHBIX MOCIICJCTBUMN ISl OKPYKAIOIICH CPe/Ibl;

OCO3HAHUE TJIOOATIBHOTO XapaKTepa SKOJOTHUECKUX MPOOJIeM U IMyTei UX PEIICHUS;

CIIOCOOHOCTh MCIIOJIB30BaTh MPUOOpPETaeMbIe MPU U3YUYECHUU OMOJIOTHH 3HAHUS W YMCHHUS
MpU PEIICHUH TMPOOJIEM, CBS3aHHBIX C PAlMOHATBHBIM MPUPOJIOIOJIB30BaHKUEM (COOIIOIEHNE
MpaBUJl TIOBEACHUS B MPUPOJIC, HANPABICHHBIX HA COXPAaHEHHE PABHOBECUS B JKOCHCTEMAX,
OXpaHy BUOB, IKOCHCTEM, OHOoChepsl);

AKTUBHOE HEMPUSATUE JIEUCTBHM, NMPUHOCSIIUX BpEJ OKPYKAIOIIEH MPUPOIHON cpene,
yMEHHE MPOTHO3UPOBATH HEOIATONPUATHBIE SKOJOTUYECKUE TOCIEACTBUS MPEANTPUHUMAEMBIX
JNEUCTBUN U NMPEAOTBPAILATh UX;

HaJU4Yhe Pa3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, JKOJIOTMUYECKOM KYJIbTYphI, OIbITA
NESTETPHOCTH  DKOJOTUYECKOW HANpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HWMHU B
MO3HABATEIbHOM, KOMMYHMKAaTUBHOM U COILMAJIbHOM TMpaKTUKE, TOTOBHOCTH K Y4YacTHUIO B
MPAKTUYECKOU JESITEIbHOCTH SKOJIOTMYECKOW HAMPABIEHHOCTH;

8) HeHHOCTH HAYYHOr0 NMO3HAHUA:

chOpMUPOBAHHOCTh MHPOBO33PEHHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUA HAyKd H OOIIECTBEHHON WPAKTUKH, OCHOBAHHOTO Ha JWajore KyIbTyp,
CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPIIICHCTBOBAHUE S3BIKOBOM M UNTATEIHLCKOM KYJIBTYPHI KaK CPEICTBA B3aMMOICHCTBUS
MEXY JIFOJIbMU U TIO3HAHMS MUPA;

MMOHMMaHHE crenupuKkn OUOJIOTHM KaK HAayKd, OCO3HaHUA €€ poiu B (HOPMUPOBAHHH
PaIMOHAILHOTO HAYYHOT'O MBILIJICHUS, CO3/IaHUHU LIEJIOCTHOTO MPEICTaBICHHsI 00 OKpY>KaIoLeM
MHpEe KaK O €IWHCTBE TMpUPOIblI, YelIOBeKa M OOIIecTBa, B [MO3HAHUM MPHUPOJIHBIX
3aKOHOMEPHOCTEH U pelieHnu IpobieM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OUOJIOTHU IJIi COBPEMEHHOW IMBIIIM3AIMU: OOeCreueHus
HOBOT'O YPOBHSI Pa3BUTHUS MEAUILIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIOCOOHBIX
pelarh pecypcHble MpooOaeMbl pa3BUTHUS YEJIOBEUECTBA, MOMCKA MyTel BBIXOJA U3 III00ATbHBIX
9KOJIOTMUECKUX Mpo0sieM U o0ecrieueHus nepexoia K ycTOH4YMBOMY Pa3BUTHUIO, PAIlUOHATHLHOMY
WCIOJIb30BAHUIO MPUPOJAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B IMOJIyYEHUH OMOJOTHYECKMX 3HAHUN B IIEJISIX MOBBIIMICHUS 0O0Ien
KYJIBTYPbl, €CT€CTBEHHO-HAy4YHOH TIpPaMOTHOCTH, KaK COCTaBHOM 4YacTu (YHKIHOHATHHON
rPaMOTHOCTH O0y4aromuxcs, GopMUpyeMoil Mpu U3yuyeHUH OUOJIOTHH;

MOHMMAaHHE CYIIHOCTH METOJOB IO3HAHUS, HCIOJb3yeMbIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TIOJMy4aeMmble 3HAHUS I aHaiuu3a U OOBSCHEHHS SBIICHUIN
OKPY)KAIOIIEr0 MHUPAa M MPOUCXOASIIUX B HEM HM3MEHEHUH, yMeHHUEe JenaTb O0OOCHOBAaHHBIC
3aKJIIOUEHUS] Ha OCHOBE HAy4yHBIX (DAaKTOB U HMEIOIIUXCS JaHHBIX C LENbI0 MOJYyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENILHO HCMOJIb30BaTh OWMOJOTHYECKHE 3HAHWUS s pelIeHUus
Mpo0JieM B pealIbHBIX )KU3HEHHBIX CUTYaIUAX;

OCO3HAHUE IIEHHOCTH HAYYHOW AESATENbHOCTH, TOTOBHOCTh OCYILIECTBIISITh MPOEKTHYIO U
HCCIIEIOBATENbCKYIO ACITeTbHOCTh MHIUBUIYAIBHO U B TPYIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HEMpPEpPBIBHOMY OOpa3oBaHUI0 M CaMOOOpa30BaHHUIO, K
AKTUBHOMY TMOJYYCHHIO HOBBIX 3HAHUN 1O OHOJOTHU B COOTBETCTBHH C >KU3HEHHBIMH
MOTPEOHOCTSAMHU.



METAIIPEJMETHBIE PE3YJIbTATBI

MetanpeaMeTHble pe3ylbTaThl OCBOCHUS y4eOHOTro mpenmera «bBUONOTHS) BKIIOYAOT:
3HaYUMBIC IS (OPMHPOBAHHS MHPOBO33PCHHS  OOYYAIOIIMXCS  MEKIUCIUTUTHHAPHBIC
(MeXIIpeIMETHBIC) OOIIICHAYYHBIE TIOHITHS, OTPAKAIOIINE IEIIOCTHOCTh HAYYHOW KApTUHBI MUPA
U crienu(UKy METOI0B TIO3HAHUS, UCIIOJIB3YEMBIX B €CTCCTBCHHBIX HayKax (BEIIECTBO, SHEPTHS,
SIBJICHUE, MPOIECC, CUCTeMa, HAYYHBIM (HaKT, MPHUHIIWIL, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIICIOBaHNE, HAOIIOJICHUE, M3MEPEHHUE, SKCIICPUMEHT H JPYTHE); YHUBEPCAIbHBIE
yaeOHbIe JIeHCTBUS (TIO3HABATEIbHBIC, KOMMYHUKATHBHBIC, PETYISTHBHBIC), 00SCIICUNBAIOIINE
dbopmupoBanre (YHKIIMOHAIBHONW T'PAMOTHOCTH M COLMAIBHON KOMIETCHIIMH OOYJaroIInXcs;
CIOCOOHOCTh oOy4Jaronuxcs WCII0JIb30BATh OCBOCHHBIE MEXTUCITUTITTHAPHBIE,
MHPOBO33PCHUYCCKUE 3HAHUS M YHHBEpCaJIbHbIC Yy4YeOHBIC JCWCTBHS B IO3HABATEIHHOW U
COLIMAIBHON MTPAKTHKE.

B pesynbrare u3zydeHuss OMOJOTMHM Ha YpPOBHE CpEIHEro o0OImero oOpa3oBaHUs Y
obOyuvarorerocss OyayT chopMupoBaHBI MO3HABATENbHBIE YHHUBEpPCAJIbHbIC ydeOHBIE NEWCTBUS,
KOMMYHHKATHBHBIC YHHBEPCAJIbHBIC YYeOHBIC JICHCTBUS, PETYJISATUBHBIC YHUBEpCAIbHBIE
yaeOHbIC ICHCTBUS, COBMECTHAS JICATEIHHOCTb.

MerTanpeMeTHbIE Pe3yNIbTaThl OCBOCHHUS IPOTPAMMBI CPEJIHETO OO0IIero o0pa3oBaHUS
JOJIKHBI OTPaXKATh:

OByaieHHe YHMBEPCAIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH JI€HCTBUSIMU:

1) 6a3oBbIe JIOTHYECKHE ICHCTBHUS:

CaMOCTOSITENIbHO (POpMYNIHpOBaTh U aKTyalM3UpoBaTh MNpoOiieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIIOJIb30BAaTh TMPU OCBOCHUM 3HAHUN TPUEMBI JIOTUYECKOTO MBINIICHUS (aHalu3a,
CUHTE3a, CpaBHEHMS, Kiaccudukauu, oO0O0OIIeHHs), pPaCKpbIBaTh CMBICT OHOJOTHUYECKHUX
MOHATHH (BBIAEATH UX XapaKTepHbIE MPU3HAKH, YCTAHABIUBATh CBS3H C APYTUMU HOHATUIMH);

OTIPEeNIATh LEJIN JeATeIbHOCTH, 3ajaBas MapaMeTpbl U KPUTEPUM HX JIOCTHKECHHS,
COOTHOCHUTH Pe3yJIbTaThl ACATEILHOCTHU C MOCTABICHHBIMU IIENISIMU;

HCIOJIb30BaTh OHOJOTHMYECKUE MOHATHS JUIsi OObsCHEHUs (AKTOB M SIBICHUN >KUBOU
MIPUPOJIbI;

CTPOUTH JIOTUYECKUE pacCykAeHHs (MHIYKTUBHBIC, JAEAyKTUBHBbIC, IO aHAJIOTUH),
BBISIBIISITh 3aKOHOMEPHOCTU M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSAX, (POPMYIHPOBATH
BBIBOJIbI M 3aKJTFOUCHUS;

MIPUMEHSITh CXEeMHO-MOJIEJIbHBIE CPEJCTBA JJIS MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIICHUI B M3y4aeMBIX OMOJOTMYECKMX OOBEKTaX, a TaKKe MPOTUBOPEUYUIl PazHOTO pPoja,
BBISIBIICHHBIX B PA3JIMYHBIX HH(DOPMALIMOHHBIX HCTOUYHUKAX;

paspabaThIBaTh IJIaH PELISHUS MPOOIEMbI ¢ YUETOM aHaIN3a UMEIOIUXCS MaTepUaIbHBIX
1 HEMaTepUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBHI B JIEATEIHHOCTh, OIICHWBATh COOTBETCTBHUE PE3yAbTATOB IIENISM,
OIICHUBATh PUCKHU MOCIEACTBUM JESITENFHOCTH;

KOOPJIMHUPOBATh M BBINOJNHATH PAOOTy B YCIOBHSIX pPEaTbHOTO, BHPTYAIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe NCCIEI0BATEbCKHE IEHCTBUS:



BIIQJICTh HABBIKAMH Y4eOHO-HCCIEIOBATEIBCKOW M MPOSKTHOUW JCSITENbHOCTH, HAaBBIKAMH
paspernieHus mpodieM, CocoOHOCTBIO U TOTOBHOCTHIO K CAMOCTOSATEILHOMY MOUCKY METOJIOB
pEIICHUS MPAKTUIECKHX 33124, TPUMEHEHUIO Pa3IMYHBIX METOJIOB IMO3HAHUS;

WCIOJIb30BaTh PA3NIMYHbIC BUABI JEATCIHHOCTH IO TOJYYEHHUIO HOBOTO 3HAHHS, €r0
WHTEPIIPETAINH, MTPEOOPA30BAHUIO M MPUMEHEHUIO B YUEOHBIX CHTYAlHsIX, B TOM YHCJE TPHU
CO3JaHUH YIEOHBIX U COIMATBHBIX TIPOCKTOB;

(dhopMHpOBATh HAYYHBIA THI MBIILIICHUS, BIAJACTh HAYYHOW TEPMUHOJIOTHCH, KITFOUCBBIMU
MOHATHSAMH ¥ METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3a7aud B OOpa30BATEIBHON NEATEIHHOCTH WU
KU3HEHHBIX CHTYAIHIX;

BBISIBIISITh TIPUYUHHO-CJIC/ICTBEHHBIC CBS3UM M aKTyaJIM3UpPOBATh 3a7ady, BBIIBUTATH
TUTOTe3y €€ pelICHHs, HAaXOIUTh apTyMEHTHI JUIS JIOKA3aTelbCTBA CBOWX YTBEPIKJICHUH,
3aJ1aBaTh MapaMeTPhl U KPUTCPUU PEIICHHUS;

AQHAIM3WPOBATh TIOJYYCHHBIE B XOJC pENICHHUS 3aJa4dl  pPe3yJIbTaThl, KPUTUYCCKU
OIICHUBATH WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

JaBaTh OIEHKY HOBBIM CHTYAIIHsIM, OICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IIEJICHANIPABIICHHBIN IMOWCK IEPEHOCAa CPEICTB M CHOCOOOB NIEHCTBHSA B
poheCcCHOHANTBHYIO CPENY;

YMETh TIEPEHOCUTh 3HAHUS B  [I03HABATCIBHYID W  MPAKTHYCCKyH0 oOnacth
KU3HECATSILHOCTH;

YMETh HHTETPHPOBATH 3HAHMSI U3 Pa3HBIX IPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIE WJEH, MpeAsiaraTb OPUTHHAIbHBIE TMOAXOAbl U PEUICHHUS, CTaBUTh
poOIeMbl U 3a/1a4H, IOMYCKAIOUIUE allbTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ ungopmanmeii:

OPHEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX HMH(PoOpManuu (TEKCTe ydeOHOTO Mmocoows,
Hay4YHO-TIOMYJISIPHON JIUTEpaType, OMOJIOTMUECKUX CIOBapsX U CHPABOYHUKAX, KOMITbIOTEPHBIX
0a3ax maHHbIX, B VHTepHeTe), aHANMM3UpOBaThb WHGOPMALIMIO Pa3IUYHBIX BUIOB U (opm
MIpeICTaBJICHUS], KPUTUYECKH OLEHUBAThH €€ TIOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dbopMmynupoBaTh 3ampoChl U MPUMEHSTh pa3IUYHbIE METOJbl IMpPHU TMOUCKE U O0TOOpe
Oouonornueckoi nHGopMaum, HeoOXOIUMOM JIJIsl BBINOTHEHUS YY4EOHBIX 3a/1a4;

MpUOOpETaTh OMBIT HKCIOJIb30BaHUA WHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOIb30BAHUS PA3IMUYHbBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHMAIbHYIO (OpMY MpeACTaBICHUS OHOJOTHYECKOU
uHpopmanuu (cxemsl, rpaduku, TuarpaMmsl, TaOIUIIBI, PUCYHKH U IPYTOe€);

WCIOJIb30BaTh HAYYHBIN S3BIK B KadecTBE CpeACTBa IMpH paboTe ¢ OMOJOTrHYecKou
uHpopmalren: NPUMEHITh XUMUYECKUE, (PU3UYECKUE W MaTeMaTH4YeCKHe 3HAKW U CHMBOJIBI,
dbopmynbel, abOpeBUaTypy, HOMEHKJIATYpy, HCIOIB30BaTh W MpeoOpa3oBbIBATh 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATIISITHOCTH;

BIIAJIETh HAaBBIKAMU DACIIO3HABAHWUA U 3alIUTHl HMHPOpMAIMK, WH(DOPMAIMOHHON
0€30MacHOCTH TUYHOCTH.

OBiajeHHe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH AeliCTBUSIMH:

1) o6menmue:

OCYILIECTBIISITh KOMMYHUKAIIUKA BO BCeX cdepax KU3HU, aKTUBHO Y4acTBOBATh B JHAIIOTE
WM TUCKYCCHUU TIO CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 3a/1aBaTh BOIPOCHI, BHICKA3bIBAThH
CYXJCHUS OTHOCUTEILHO BBITIOJHEHHS Tpe/iaraeMod 3aJayd, Yy4YUTHIBaTh HMHTEPECHl H
COTJIACOBAHHOCTH MO3UIUHN APYTUX YYACTHUKOB AUANIOTA UITU TUCKYCCHH);



pacrio3HaBaTh HeBepOaJbHBIE CpEACTBA OOLIEHHS, TMOHUMATh 3HAYEHHE COLMATBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUS! KOH(PIUKTHBIX CUTYAIM, YMETh CMSATYaTh KOH(DIUKTHI U
BECTHU IIEPETOBOPBHI;

BJIQJIETh PA3JIMYHBIMH CIIOCOOaMM OOIIEHUS M B3aWMOJICHCTBHSA, NMOHMMATh HaMEPEHUs
JPYrUX JIOJIEH, MPOSIBIIATh YBAKUTEIBHOE OTHOIIEHHE K COOECEIHUKY U B KOPpEKTHOU (hopme
(bopMyITHpOBATh CBOU BO3PAKECHHUS;

pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHAasl 1eATEIbHOCTh:

[IOHMMAaTh ¥ MCHOJIb30BaTh MPEUMYIIECTBA KOMAHAHON U MHJIUBUAYAJIbHONH pabOThl Ipu
pelieHny OMoJI0ru4Yeckoi mpoodaeMbl, 000CHOBBIBaTh HEOOXOAMMOCTh IPUMEHEHUS TPYIIOBBIX
(hopM B3aMMOJIEHCTBUS MPU PELICHUH y4eOHOM 3a/1auH;

BBIOMpATh TEMATHKy M METOJIbl COBMECTHBIX NEHCTBHIl C y4€TOM OOIIMX HMHTEPECOB U
BO3MOYHOCTEHN Ka)/I0T0 4jieHa KOJUIEKTHBA;

MPUHUMATh LEJIM COBMECTHOW JEsTeNbHOCTH, OpPraHM30BbIBaTH M KOOPAMHUPOBATH
JNEUCTBUA MO €€ JOCTHMKEHMIO: COCTAaBJIAThH IUIAH JEHUCTBUM, PACIPENENATh POJH C YYETOM
MHEHUH Y4aCTHHUKOB, 00CYKJIaTh pe3y/IbTaThl COBMECTHOM pabOThI;

OIICHMBATh KaYECTBO CBOETO BKJIAJAa U Ka)JOr0 YYaCTHHKA KOMaHbl B OOLIUIN pe3yabTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE IMPOEKTHI, OIEHUBATh WAEU C IMO3ULMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIATh IO3UTHBHOE CTPATETMYECKOE TIOBEICHUE B PA3NIMYHBIX CHUTYaLMsX,
IIPOSIBJISITH TBOPYECTBO U BOOOPaKE€HHUE, ObITh NHUIIMATUBHBIM.

OgBy1ajeHNe YHHBEPCAJIbHBIMH PeryJsATHBHBIMH 1eCTBUAMM:

1) camoopraHu3amnusi:

UCIOJb30BaTh OWOJIOTMUECKUE 3HAHUS JUIS BBIABICHHS NpoOJIEM M HX pELICHUsS B
AKHU3HEHHBIX M Y4EOHBIX CUTYyallUsX;

BBIOMPATh Ha OCHOBE OMOJIOTMYECKUX 3HAHUMH 1I€JIEBBIC U CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUAX M IOCTYIKaxX IO OTHOLIEHUIO K JKMBOM IIPUPOJE, CBOEMY 3IOPOBBIO M 3J0POBBIO
OKPYKAOILNX;

CaMOCTOSITEJIBHO OCYILLIECTBIISATh IO3HABATENbHYIO JAEATEIBHOCTD, BBIABIATH IPOOIEMBI,
CTaBUTh U (OPMYJIUPOBAaTH COOCTBEHHBIE 337ayl B 0O0pa30BATENbHON JEATEIBHOCTH U
KU3HEHHBIX CUTYyalVsIX;

CaMOCTOSITEJIBHO COCTaBIIATh IJIaH PELICHUs MPOOJIEMBl C YUETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalLUsIM;

paclupATh paMKU y4eOHOTO IIpeMeTa Ha OCHOBE JIMUHBIX NPEAIIOYTCHUH];

JiesIaTh OCO3HAaHHBIN BBIOOD, apIyMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh MPHUOOPETEHHBIN OTIBIT;

crocoOCTBOBATh (OPMUPOBAHUIO M MPOSIBICHUIO IIUPOKOM 3pYIUIIMU B Pa3HBIX 007acTAX
3HaHUH, MOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHBINA U KYJIBTYpHBIN YPOBEHb.

2) cCAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YJILTATOB LENISM;



BJIaJICTh HABBIKAMH TIO3HABATENILHON pe(IeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUI
Y MBICTMTEJIBHBIX MPOIECCOB, UX PE3YIHTaTOB M OCHOBAHUH, HCIIOIB30BaTh MPUEMBI pediekcun
IUISL OLIGHKU CUTYaIluH, BIOOPA BEPHOTO PEILICHHUS;
YMETb OLIECHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUXKCHUIO;
IIPUHMAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB IEATEIBHOCTH;
3) npuHATHE Ce0s1 U APYrUX:
MIPUHUMATD ce0sl, IOHUMAasi CBOU HEJAOCTATKU U IOCTOMHCTBA;
IIPUHUAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB IEATEIBHOCTH;
IIPU3HABaTh CBOE IIPABO U MPABO APYrHX HA OLUIHOKH;
pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULMH JPYTOro YeJI0BEKa.
HNPEAMETHBIE PE3YJIBTATbBI

[IpenMeTHble pe3yabTaThl OCBOEHHUS COJepkKaHus ydueOHoro mpeamera «buonorus» Ha
yIIIyOJIEHHOM YpOBHE OPHUEHTHUPOBAHBI HAa o0ecriedeHne npouaIbHOr0 00y4eHus: 00yJarOIMnXCs
Oouonoruu. OHM BKIIOYAIOT: crenupuyeckue i OUOJIOTMM HAaydyHble 3HAHUS, YMEHHUS U
CrocoObl JeMCTBUII 1O OCBOGHMIO, HHTEPHpPETAlMd U MpeoOpa3oBaHUIO 3HAHUM, BHJbI
JEeSITEeIbHOCTH MO TOJYyYEHHIO HOBBIX 3HAHUN W MX NPUMEHEHHIO B PA3IMYHBIX Y4EOHBIX, a
TaKKe B peajbHbIX KU3HEHHBIX cUTyauusax. [IpeaMeTHble pe3yapTaThl MPEICTaBICHbI 110 ro/1aM
W3YYEHHUS.

[IpenMeTrHble pe3ynbTaThl OCBOEHMsI ydeOHoro mnpeamera «buonorus» B 10 knacce
JOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTH 3HAHUIM O MECTE M POJIM OMOJIOTHUU B CHUCTEME €CTECTBEHHBIX HayK, B
(hOopMHUpPOBAaHUM E€CTECTBEHHO-HAYYHOW KApTUHBI MHUpA, B TO3HAHUM 3aKOHOB MPUPOIBI U
pelIeHnH MpodieM palMoOHAIbHOTO MTPUPOIOTIOIL30BAHMS, O BKIIAJAE POCCUNCKUX U 3apyOeikHBIX
y4€HBIX B pa3BUTHE OUOJIOTHH;

BIIQJICHUE CUCTEMON OMOJIOTMYECKHUX 3HAHHM, KOTOpas BKJIIOYAET: OCHOBOIOJIArarolliue
OMOJIOTMYECKHE TEPMHUHBI W TOHATUS (PKU3Hb, KIIETKA, OpPraHu3M, MeTaboim3M, TOMeocTas,
CaMOperyJslus, caMOBOCIIPOU3BEICHHUE, HACIEICTBEHHOCTh, U3MEHYHBOCTh, POCT U Pa3BUTHE),
ounosornueckre Teopun (kieroyHas Tteopus 1. IlIBamna, M. Illneiimena, P. Bupxosa,
XpOMOCOMHasi Teopusi HacieacTBeHHocTH T. Moprana), yuenus (H. M. BaBuioBa — o neHTpax
MHOT000pa3usi U MPOUCXOKICHUS KYIbTYPHBIX PACTCHMI), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
MIEPBOTO MOKOJICHHUSI, pacCIICIICHUs, YUCTOThI TaMeT, He3aBUCUMOro HacienoBanus ['. Menzens,
TOMOJIOTHUECKUX PSAOB B HacleNCTBEeHHOW wusMeHuynBoctd H. W. BaBumnoa), mpuHIUMbBI
(KOMITJIEMEHTAPHOCTH);

BIIaJICHHE OCHOBHBIMU METOJAaMHU HAY4YHOT'O MO3HAHUS, UCIOJIB3YEMbIX B OMOJOTHYECKHUX
UCCIIEIOBAaHUSIX KUBBIX OOBEKTOB (OTHCaHKE, U3MEPEHHE, HA0II0IEHUE, SKCIIEPUMEHT);

YMEHHE BBIJCIATh CYLIECTBEHHBbIC MPHU3HAKU: BUPYCOB, KJIETOK MPOKAPHOT U DYKApHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPIaHU3MOB, B TOM YHCIIe OakTepHii, TpuOOB, pacTeHUH,
KUBOTHBIX U Y€JIOBEKA, CTPOEHUS OPraHOB M CHUCTEM OPraHOB PAaCTEHMM, )KMBOTHBIX, YEIOBEKA,
IIPOLIECCOB  KU3HEACATEIBbHOCTH, IPOTEKAOIUX B OPraHU3Max pacTEeHUM, >KUBOTHBIX U
YeJoBeKa, OMOJIOTHYECKUX MPOLIECCOB: 0OMEHa BellecTB (MeTaboIu3M), IPEBPALIEHNUS SHEPTHH,
Opo>keHHsl, aBTOTPO(HOro M reTepoTpo(HOro TUMOB NMUTAHMS, (POTOCHMHTE3a M XEMOCHUHTE3a,
MHUTO3a, Mel03a, TaMeToreHe3a, SMOpUOreHe3a, MOCTIMOPHUOHAIBHOTO Pa3BUTHS, Pa3MHOXKEHHUS,
WHJAMBUIYAIILHOTO DPa3BUTHUA OpraHu3Ma (OHTOreHe3a), B3aMMOJEHCTBHS TEHOB, TeTepo3uca,
HCKYCCTBEHHOT'O 0TOODA;



YMEHHUE YCTAHABJIMBATh B3aUMOCBS3H MEXKIY OpPraHOMJIAMH KICTKH W HX (DYHKIHSIMH,
CTPOCHHEM KJIETOK Pa3HbIX TKAHEW U WX (PYHKIMSIMH, MEXIy OpraHaMyd U CUCTEMaMH OpPraHoB y
pacTeHuil, JKMBOTHBIX M YeJOBeKa M HMX (YHKIMAMHU, MEXKIy CHUCTEMaMH OpPraHOB U UX
GyHKIMSAMHU, MEXAY dTanmaMyd OOMEHa BEIECTB, dTallaMU KJIETOYHOTO IMKJIA M JKU3HEHHBIX
LIUKIOB OpraHu3MOB, OJTallaMM SMOpPUOHAIBHOTO Ppa3BUTHS, T'€HOTUIIOM U (DEHOTHUIIOM,
¢deHoTunom u (pakropamu cpenpl OOUTaAHHUS;

YMEHHE BBISBIISITh OTIUYUTEIbHBIC NMPU3HAKU JKUBBIX CHUCTEM, B TOM YHCIIE€ PACTEHUH,
KUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOIIME apryMEHTBI, OMOJIOTMYECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY JIJISl I0Ka3aTeJIbCTBA POACTBA OPraHU3MOB PA3HBIX CUCTEMATHUYECKUX TPYIIIL;

yMEHHE pemiarb OWOJIOTMYECKHE 3aJaud, BBISBISATH NPUYMHHO-CIIEICTBEHHBIE CBSI3U
MEXAY HCCIEIyeMbIMU OHOJOTMYECKUMH TpollecCaMd U SIBJICHUSMM, [€JIaTh BBIBOJBI U
MIPOrHO3bl HA OCHOBAHMUHM TMOJIyYE€HHBIX PE3y/IbTAaTOB;

YMEHHE BBINOIHATH JJAOOpaTOpHbIE U MpakTH4ecKue paboThl, cOOMI0aTh MpaBuiia Ipu
paboTe ¢ yueOHBIM U JIa0OPaTOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIABUTATh TUIOTE3bl, MPOBEPSITh HX HKCHEPUMEHTAJIbHBIMU CpPEICTBAMHU,
bopMynupys Ledb UCCIeA0BaHNS, aHAJIM3UPOBATh MOJTyY€HHbIE Pe3yJIbTaThl U JIeNIaTh BBIBO/IBI;

YMEHHE y4acTBOBAaTh B y4EOHO-HCCIICIOBATEIHLCKONW padOTe 1O OMOJIOTHH, SKOJOTHU H
MEJUIMHE, TPOBOJMMOI Ha 0a3e MIKOJIbHBIX HAy4YHBIX OOLIECTB, W MYOJIMYHO MPEACTaBIATH
MOJIy4YE€HHBIE PE3YJbTaThl HA YYEHUUECKUX KOH(PEPEHIINSX;

yMEHHE OIIEHMBAaThb JTHUYECKHE AacleKThl COBPEMEHHBIX HCCIEIOBaHUA B 00JacTH
OMoJIOTMM M MeIULIMHBI (KJIOHUPOBaHME, HMCKYCCTBEHHOE OIUIOJOTBOPEHHME, HAIIPABICHHOE
M3MEHEHHE T€HOMA U CO3JaHNe TPAaHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBIISATH OCO3HAHHBIN BHIOOP Oyayiiei mpoheccCnoHaIbHOU IeATeTLHOCTH B
oOnacTi OMOJIOTUH, MEULIMHBI, OMOTEXHOJIOIUH, BETEPUHAPUH, CEIbCKOTO X034HCTBA, MUIIEBOI
IIPOMBIIICHHOCTH, YIIyOJIATh IO3HABATENIbHBIA HWHTEPEC, HAIPABICHHBI Ha OCO3HAHHBIN
BBIOOP COOTBETCTBYIOIIEH Mpodeccu U MNPOROJDKEHHE OHOJIOTHYECKOro OOpa3oBaHUS B
OpraHu3alUsaX CPeAHEro NpopecCHOHaNbHOIO U BbICIIET0 00pa30BaHUsl.

[IpenmeTHble pe3yabTaThl OCBOEHHsI ydyeOHoro mnpenmera «buosiorus» B 11 knacce
JOJKHBI OTpaXKaTh:

c(OPMHPOBAHHOCTb 3HAHUH O MECTE U POJIM OMOJIOIMH B CUCTEME €CTECTBEHHBIX HAyK, B
(OopMUpPOBaHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHHBI MHUpPA, B IO3HAHUU 3aKOHOB
IPUPOJBI M PELICHUU SKOJIOTHYECKUX MPOOJeM 4YeloBEeYecTBa, a TaKKe B PEILICHUU BOIPOCOB
palMOHAIBHOIO MPUPOJIONOIb30BaHUs, U B (OPMUPOBAHMM IIEHHOCTHOTO OTHOLIEHMS K
IpUpoJie, OOLIECTBY, UEIOBEKY, O BKJAJEe POCCHUHCKHUX M 3apyOeXHbIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OMOJIOTHH;

YMEHHUE BIIa/IeTh CUCTEMOM OMOJIOTMYECKUX 3HAHHMM, KOTOpas BKIIIOYAET ONpPENCICHUS U
[IOHMMAaHHUE CYIIHOCTH OCHOBOIOJAraroUX OHOJOIrMUECKUX TEPMUHOB M MOHATUH (BHZ,
sKocucTema, Ouocgepa), Ouosornyeckue Teopuu (dBoitonoHHass Tteopuss Y. JlapBuHa,
CHUHTETHYecKasi Teopus sBoonuu), yueHus (A. H. CeBepuoBa — 0 MyTSIX M HalpaBIECHUSX
sBosiroruy, B.M. BepHanckoro — o 6uocgepe), 3akoHbl (reHeTnyeckoro papHoBecust Jx. Xapau
u B. Baiiabepra, 3apoapimeBoro cxojactsa K. M. bapa), mpaBuna (munumyma HO. JluGuxa,
HKOJIOTHYECKOM MUpaMubl S3HEPrun), runoressl (runoresa «mupa PHK» V. I'nnbepra);

YMEHHME BIAJETh OCHOBHBIMHM METOJAMU HAy4yHOIO IIO3HAHMs, MWCIIOJIb3yEMBIMH B
OMOJIOTUYECKUX HCCIEIOBAHMUIX JKUBBIX OOBEKTOB M 3KOCHUCTEM (ONHCaHHE, W3MEpEHHE,



HaOJr0/IeHNE, HKCIIEPUMEHT), CIIOCO0aMH BBISBICHHUS M OIICHKH aHTPONOT'CHHBIX M3MEHEHHH B
IPUPO/IC;

YMEHHUE BBIJCHATh CYHNIECTBEHHBIC MPU3HAKU: BHUJIOB, OHOT'COIICHO30B, IKOCHUCTEM U
ouocdepsl, CTaOMIM3UPYIOLIETO, IBIKYIIETO U Pa3pbIBAIOIIETO €CTECTBEHHOTO O0TO0pa,
AJUIOMATPUIECKOTO U CUMITATPHUYECKOTO BHI000PA30BaHMUS, BIUSHUS JABHKYIIUX CHJI SBOJIIOLUT
Ha TreHO(OH] MOMYIISAUHN, MPUCIIOCOOICHHOCTH OPraHNU3MOB K Cpefe OOMTaHus, YepeTOBaHUS
HaIpaBJICHUHN 3BOJIIOLINH, KPYrOBOPOTA BEUIECTB U MOTOKA YHEPTUH B SKOCHCTEMAX;

YMEHHUE YCTaHABIMBATh B3aMMOCBSI3M MEXIY IPOIECCAMU HBOJIOIUH, JBIKYIIUMHU
CHJIAaMH aHTPOTIOr€HE3a, KOMIIOHEHTAMH Pa3JIMYHbIX 3KOCHUCTEM U MPUCTIOCOOJIICHUSIMH K HHUM
OpraHu3MOB;

YMEHHE BBISBIIATh OTINYUTEIILHBIC TIPU3HAKH KHBBIX CUCTEM, TIPHCIIOCOOIEHHOCTh BUIOB
K cpene oOWTaHUS, aOMOTHYECKHX M OMOTHYECKHX KOMIOHEHTOB JKOCHUCTEM, B3aUMOCBS3EU
OpPraHu3MOB B COOOIIECTBAX, aHTPOIIOTEHHBIX N3MEHEHHI B DKOCHCTEMAX CBOCH MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE apIyMEHTHI, OMOJIOTHYECKYIO0 TEPMUHOJIOTHIO U
CHUMBOJIMKY Ul JOKa3aTeJIbCTBa POJICTBA OPraHW3MOB pa3HBIX CHCTEMATUYECKUX TPYII,
B3aMMOCBSI3 OPTaHU3MOB M CpEIbl OOWTAHMS, €IWHCTBA UYECIOBEUYECKUX pac, HEOOXOJUMOCTH
COXpaHEHHsT MHOT00Opa3us BHJIIOB M DKOCHUCTEM KaK YCIOBHUS COCYIIECTBOBAaHHS TPUPOABI U
9YeJI0BEUECTBA;

YMEHHE pemiath OWOJIOTWYECKHE 3a7adM, BBISBISATH TPUYNHHO-CIICCTBEHHBIC CBS3U
MEX]y HCCIIEAYEeMBbIMH OHMOJIOTHYECKUMH MpPOIECCAMH W SIBIICHHSIMH, JEJaTh BBIBOJBI W
MIPOTHO3BI HA OCHOBAHUH ITOJTyYCHHBIX PE3YIIbTaTOB;

YMEHHUE BBIMOJIHATH JIAOOPATOPHBIE W TPAKTHYECKUE pabOTHI, COONIOIATh MpaBHia TPU
paboTe ¢ yueOHBIM U JJabOPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHUE BBIJIBUTATh THUIOTE3bI, TPOBEPATh HUX OSKCIECPUMEHTAIBHBIMU CPEICTBAMH,
(bopMyHpYys 1eNTb UCCIIETOBAHMSI, aHATU3UPOBATH MOJYYCHHBIE PE3yIbTAThI U JAETaTh BEIBOIBI;

YMEHHUE Y4acTBOBAaTh B Y4€OHO-HMCCIIEOBATEIHCKON pabdOTe MO OHMOJOTHUH, IKOJIOTHH W
MEIUIIMHE, TPOBOAMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, W IYyOJMYHO TPEICTABIATH
MOJTyYCHHBIC PE3Y/IbTAThl HA YUCHUUECKUX KOHPEPEHITHSIX;

YMEHHUE OICHHBATh THUIOTE3bl W TEOPUH O IMPOUCXOKJICHUU JKU3HHU, 4YElOBeKa U
YeJIOBEUECKUX pPac, O MPUYMHAX, MOCIEACTBHSIX M CIIOCO0AaX MPEAOTBPALICHHS TJI00aTbHBIX
W3MEHEHUl B Ouocdepe;

YMEHHUE OCYIIECTBIISITh OCO3HAHHBIN BHIOOD OyayIiel mpodecCHOHATBHON NESTETbHOCTH B
o0acTi OUOJIOTHH, YKOJIOTHH, TIPUPOJIOTIONB30BaHMS, MEAUIIMHBI, OMOTEXHOJIOTHH,
TICUXOJIOTUH, BETEPUHAPUH, CEITBCKOTO XO35HCTBA, MUIIEBON MPOMBINIICHHOCTH, YIITYOJISTh
M03HABATEJIbHBIN HHTEPEC, HAIPABJICHHBIA HA OCO3HAHHBIN BHIOOP COOTBETCTBYIOICH
npodeccuu U MPOJI0DKEHHE OHOJIOTHYECKOT0 00pa30BaHus B OPraHU3aIUAX CPEIHETO
po(heCCHOHALHOTO U BBICIIETO 00pa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHUE 10 KJIACC

KonuyecTBo 4acoB DJIeKTPOHHbIE
Ne HaumMeHoBaHMe pa3iesioB U TEM (uudpoBbie)
n/n MpOrpaMmbl Bcero Kontpobusre Tpakrireciue o0pa3oBaTeJibHbIE
padoThI padoThI pecypesi
1 buonorus kak Hayka
2 JXKuBbIe CHCTEMBI U HX U3YYCHHE
3 Buonorust kneTku 0.5
4 XuMHYecKast OpraHU3alusl KJIETKU 10
5 CrpocHue ¥ QYHKIIMH KICTKA 8
6 OGMeH BeIeCTB U MpeBpalieHie SHEPTHH B 9 1
KJIETKE
7 HaCHCIlCTBCHIfaﬂ nHpopmanus u 9 05
peanu3zanus e€ B KIIETKe
JKU3HEeHHBIN LUK KIETKHA 6 1
Crpoenue 1 (yHKIMH OPTaHU3MOB 17 15
10 PasMHOXeHUE U pa3BUTHE OPraHU3MOB 8 15
1 I'eHeTuka — Hayka O HACJIEICTBEHHOCTH U 5 05
WM3MEHYMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIIE/ICTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHIUBOCTH 6
14 I'eneruka yenoBeka 3 0.5
15 Cenekuusi OpraHH3MOB 4 1
16 BuoTexHONOrus U CHHTETHYECKasi OHOJIOTHSI 4
17 PesepBHOE Bpems 1
OBLIEE KOJIMYECTBO YACOB I10 ITTPOT'PAMME 102 0 13




11 KUIACC

KonuyecTBo 4acoB DJIeKTPOHHbIE
Ne HaumenoBaHue pa3ieioB u TeM (uudposbie)
KonTponbsnsie IIpakTnyeckue
n/m MPOrpaMMbI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 3apokJeHUE U Pa3BUTHE HBOTIOLUOHHBIX 4
MIPE/ICTaBJICHUH B OMOIOTUH
Muxkpo3BomIonys U €€ pe3yabTaThl 14 2
MakposBoonus U €€ pe3ysabTaThl 6
[IpoucxoxeHne 1 pa3BUTHE )KU3HU Ha
4 p p 15 15
3emiie
5 ITpoucxoxneHre yenoBeKa — aHTPOIIOTeHeE3 10 1
DKOJOrusi — HayKa O B3aMMOOTHOIIIEHHSIX
6 OpraHM3MOB W HaJOPTaHU3MEHHBIX CUCTEM C 3 05
OKpYyKarouien cperoi
Opranusmbl 1 cpea oOUTaHHs 15
OKONorus BUIOB U NOMYJISIIUN 05
OKonorus coodIecTB. JKOIOTHIECKHE
9 12 0.5
CHCTEMBI
10 Buocdepa — riobanbHas 3kocucremMa
11 UenoBek 1 OKpyKaromas cpena
12 Pe3zepBHOE Bpemst
OBLIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 102 0 7.5




IIOYPOYHOE IINTAHUPOBAHUE

10 KJIIACC
KosangecTBo yacoB DJIeKTPOHHBbIE
Ne aTa u¢posbie
n/n Tewa ypoxa Bcero Koutpoavarre IlpakTHraeckue fl[3y‘leHI/lH :)IGI()I;I;OBaTeJILHLIe
padoTsI padoTsl pecypesi
1 Burororus kak KOMIUIEKCHast HayKa U Kak 1
4acTh COBPEMEHHOI'0 00IIecTBa
JKuBble cucTeMsl U X CBOWCTBA
YpoBHEBas OpraHU3aIyst KUBBIX CUCTEM
4 I/ICTOpI/ISI OTKPBITUA U U3YUCHUST KIIETKU. 1
Knerounas teopus
MeTopl MOJIEKYIISIPHON U KJIETOYHOMN
6uonoruu. IpakTuueckas pabora «3ydenue
5 METOJIOB KJIETOYHON OUOIOTUH 1 05
(xpomarorpadusi, anexrpodopes, '
i depeHnnanbHOE HEHTPUPYTHPOBAHHUE,
TILIP)»
6 XVMHYECKUH COCTaB KIETKU 1
7 MuHepanbHbIe BelecTBa KIETKH, HX 1
Ouonormyueckas poib
OpraHuueckre BEIIecTBa KIETKH — OeJKu.
8 JlabopaTopHas pabora «OOHapyXeHHe 1 0.5
OCJIKOB C OMOIIBIO KAYECTBEHHBIX PEaKIIUI»
9 CBolicTBa, KIaccupuKaus U GyHKIUHN 1
6enkoB
10 OpraHuueckre BemecTBa KISTKH — 1
YIIIEBOJIBI
11 Oprannyeckue BEmeCcTBa KIICTKH — JIUMHAIBI 1
Hyxneunossie kucnorsl. JTHK u PHK.
12 JlabopaTopHast pabora «/ccienoBanue 1 0.5

HYKJICMHOBBIX KUCJIOT, BBIACJICHHBIX U3




KJICTOK pa3JIMIHbIX OPIraHu3MOB»

13

Crpoenue u ¢pynkiun ATO. [pyrue
nykineosuarpudocdarsr (HTD)

14

CexsenunpoBanue JJHK. MeTtoabsl reHOMHKH,
TPAHCKPUIITOMUKH, IPOTEOMUKHU

15

MeTobl CTpYKTYpHOI OuoIoruu

16

Tuns! knerok. Ilpokapuoruueckas Knerka

17

CrpoeHne 3yKapHOTHIECKON KIIETKH.
[Ipaktrueckas padora «/3ydeHue cBOMCTB
KJIETOYHOH MeMOpaHbD»

0.5

18

IToBepXHOCTHBIN anmnapaT KIeTKH

19

OnHOMEMOpaHHbIE OPraHOW/IbI KJIETKH.
[MpakTryeckas pabdora «M3yueHne IBUKEHUS
[UTOIUIA3MbI B PACTUTENILHBIX KIETKAX)

0.5

20

ITomyaBTOHOMHBIE OPraHOUIBI KJIETKU:
MHUTOXOHAPHH, IacTuabl. JlaboparopHas
pabota «MccnenoBanue mia3Moian3a u
JIETUIa3MOJIN3a B PACTUTENIBHBIX KIETKaX)»

0.5

21

HememOpaHHbIe OpraHOHIbI KIETKH

22

Crpoenue 1 QyHKIMH sApa

23

CpaBHHTENBHAS XapaKTEPUCTHKA KIETOK
sykapuot. JlabopaTopHast pabora «3ydenue
CTPOCHHSI KIIETOK Pa3IMYHbIX OPraHU3MOB)

0.5

24

AccuMUISIINS U AUCCUMMIISIINS — JIBE
CTOPOHBI MeTabonu3Ma. THrsl oOMeHa
BetiectB. JlaboparopHas padora «3yueHne
KaTaJUTHIECKOH aKTUBHOCTH (hepMEHTOB (Ha
MIpUMepe aMHIIa3bl WM KaTala3bl)»

25

DepMEHTATUBHBINA XapaKTep peakiuii
KJIETOYHOT0 MeTabomu3ma. JlabopaTopHas
pabora «3ydenue pepMEHTATUBHOTO
pacuieruieHns IepoKCHIa BOIOPOsa B
PaCTUTENBHBIX M )KUBOTHBIX KIIETKaX)

0.5




26

Benku-akTuBaTOpHI M OEIKU-UHTHOUTOPHI

27 ABTOTpOGHEIA THIT 0OMEHA BEIIECTB

28 doTocuHTE3
Xemocunres. JlabopartopHas padora

29 «CpaBHeHHe TIPOIecCOB POTOCHHTE3A U 1 05
XEMOCHHTE3a»
AHa’poOHBIe OpraHu3Mbl. Bujibl OpoxkeHHus.

30 JlabopatopHas pabora «CpaBHEHHE 1
MPOIIECCOB OPOKEHHUS U IBIXAHUSDY

31 A3poGHBIE OpraHU3MBbI. JTarbl 1
9HEPreTHYECKOro 0OMeHa
DHeprus MeMOPaHHOTO TPaJNCHTa TIPOTOHOB.

32 Cunre3 AT®: pabora nporonnoit AT®- 1
CHUHTAa3bl

33 Peakuuu MaTpryHOro CHHTE3a

34 Tpanckpumniust — MaTpuaHblid cuaTe3 PHK

35 Tpaucnsiuumst u e€ dTanb

36 Koauposanue aMmuHOKUCIOT. Ponb pubocom B 1
OuocunTe3se Oernka

37 OpraHu3zanys reHoMa y IPOKapHoT U 1
9YKapHOT

38 MonekynspHbIe MEXaHU3MBI SKCIIPECCUH 1
T€HOB Y 9yKapHoT
Bupycel — BHeKIIeTOUHBIE (POPMBI )KU3HU H

39 obnuratHeie mapa3utsl. [IpakTuyeckas padora 1 0.5
«CozmaHre MOJEIH BUPYCa

40 BupycHsie 3a60eBaHus YenoBeKa, 1
KHBOTHBIX, PaCTEHHI

41 HanorexHomornu B OMOJIOTAH U MEIUIIMHE 1

42 JKV3HEHHBIN LIUKIT KIIETKA 1

43 Marpuunsiii cuare3 JTHK 1

44 Xpomocomel. JlaboparopHas pabora 1 0.5




«I/I3yqune XPpOMOCOM Ha I'OTOBBIX

MUKpOIMpenapaTax»

45 JleneHue KIETKH — MHUTO3 1
Turmel kieTok. KaprokuHes v HUTOKUHES.

46 JlabopatopHas pabora «HabOmoeHre MuTO3a 1 05
B KJIETKaX KOHYMKA KOpEIIKa JIyka (Ha
TOTOBBIX MHUKPOIpPENnapaTax )

47 Perynsuus >xu3HEHHOTO IIUKJIA KIETOK

48 OpraHusm Kak eI1HOe 1e10e

49 Txanu pacrenwuii. JlaboparopHas padora 1 05
«3ydenne TkaHel pacTeHHI»

50 TxaHu )XKUBOTHBIX U YejIoBeka. JlabopaTopHas 1 05
pabora «M3ydeHne TKaHeil )KUBOTHBIX) '
Opransl. Cucremsl opranos. JlaboparopHas

51 pabora «l3yueHne opraHoB [JBETKOBOTO 1 0.5
pacTeHus»

52 Ormnopa Tena OpraHu3MoB

53 JIBIDKEHUE OPraHn3MOB

54 [Tutanue oprann3MoB

55 [Tutanue MO3BOHOYHBIX KUBOTHBIX. 1
[uieBapuTenbHas CHCTEMa YeIOBEKa

56 JlpIxaHue OpraHu3MoB 1

57 JpIXaHue TO3BOHOYHBIX )KUBOTHBIX U 1
YenoBeKa

58 TpaHCHOPT BEMIECTB Y OPraHU3MOB 1

59 KpoBeHocHas cucTeMa MO3BOHOYHBIX 1
JKMBOTHBIX U YeJIOBEKa

60 Beigenenue y opraHu3MoB 1

61 3ammra y OpraHu3MoB 1

62 HMMMyHHast ccTeMa 4enoBeKa 1

63 Pa3npaxxuMoCTh U PEryssiius y OpraHu3MoB 1

64 ['ymopanbsHast peryssus U SHIOKPHHHAS 1




CUCTEMA JKMBOTHBIX 1 YCJIOBCKA

65

CDOpMLI Pa3MHOXKCHUSA OPTaHU3MOB

66

TTonoBoe Pa3MHOKCHHEC

67

Meiios

68

I'amerorene3. OOpa3zoBaHue 1 pa3BUTHE
HOJIOBBIX KJeTok. JlabopaTopHas pabota
«HM3ydeHue cTpoeHus TOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIpEnapaTaxy»

0.5

69

I/IHZ[I/IBI/IZ[yaJ'H)HOC Pa3BUTUEC OPTaHU3MOB —
OHTOI'CHE3

70

33.KJ'IaZ[Ka OpraHoB U TKaHeH u3 3apOAbIIIEBBIX
JIMCTKOB

71

PocT u pa3Butue )XUBOTHBIX. JlabopaTtopHas
pabota «BbISBICHHE IPU3HAKOB CXOMICTBA
3ap01151me171 IIO3BOHOYHBIX KHUBOTHBIX»

0.5

72

PasmHoXkeHME U pa3BUTHE PACTEHUI.
Jla6opatopHast pabora «CTpoeHue opraHoB
Pa3MHOXKEHUSI BBICILIMX PACTECHUI

0.5

73

Hcropust cTaHOBIIEHUS U Pa3BUTUS T€HETUKU
KaK HayKH

74

OCHOBHBIE MOHATHS U CHMBOJIBI TCHETUKH.
JlabopaTopHast pabota «/Ipo3oduna kak
00BEKT TeHETUYECKHX HCCIICAOBAHUI

0.5

75

KOHOMEPHOCTH HacJIeJ0BaHUs IIPU3HAKOB.
3aKOHOMEPHOCTH HacJIea0Ba 3HAKO
MoHornopuIHOe CKperBaHue.
[IpakTrueckas padora "U3yuenne
Pe3yIbTaTOB MOHOTHOPHIHOTO CKPEIIUBAHHS
y apo3od b

0.5

76

L[I/ITOHOFI/I‘ICCKI/IC OCHOBBI MOHOFI/I6PI/I,Z[HOFO
CKpE€IIMBaHUA

77

Ananusupyroniee ckpermuBanue. Henomxoe
JOMUHUPOBaHHE

78

JurubpumHoe ckpemmBanue. [Ipakrnaeckas

0.5




pabota «3yueHue pe3ynbTaToB
JUTHOPUIIHOTO CKPELMBAHMS Y IPO30(HIIBD)

HI/ITOJ'IOFI/I‘IGCKI/IG OCHOBBI I[I/IFI/I6pI/II[HOFO

79 1
CKpeIBAHUS
80 CueruieHHOE HaCJIe0BaHUE MTPU3HAKOB 1
81 XpoMOCOMHas TEOpHs HACIECICTBEHHOCTH 1
82 I'eneTrka mona 1
83 I'eHoTHIT KaK HeOCTHAsE CHCTEMA 1
84 I'eHeTHueckuii KOHTPOIb PA3BUTHUS PACTEHUH, 1
JKHUBOTHBIX U YEOBEKa
85 N3MeHunBOCTH pU3HAKOB. Busl 1
U3MEHYUBOCTHU
86 MonmudukanoHHas HK3MEHYUBOCTh 1
BapuaiioHHbI psa M BapUallioHHAs KpUBast.
JlaboparopHas pabora «lccnenoBanue
87 3aKOHOMEPHOCTEH MOIU(BHUKALUOHHOM 1 05
n3MeH4UBOCTH. IlocTpoeHne BapHaIlMOHHOIO
psAla ¥ BapUalMOHHOM KpUBOI»
88 I'eHoTHIIMYECKAs U3MEHYNUBOCTb. 1
KomOuHaTHBHAS N3MEHYUBOCTh
MyrauronHas U3MeHYMBOCTb. [IpakTnueckas
89 pabora «Myranuu y qpo30o¢uisl (Ha TOTOBBIX 1 0.5
MHUKpOIpenapaTax)»
90 3aKOHOMEPHOCTH MYTaLlMOHHOTO IpOIiecca. 1
OnHreHeTHKa U 3MUTeHOMHKA
91 I'eneruka uyenoseka. [Ipakruueckas padora 1 05
«CocTaBiieHHE U aHATIH3 POIOCIOBHOI» '
92 Meroasl MEAUIIMHCKON T€HETUKU 1
3HaueHNe MEAUIIMHCKOW TeHETHKH B
93 MPEAOTBPAIICHUN U JICUCHUH TeHETUUECKUX 1
3a00neBaHAI YeIOBEKa
94 OcHoBHBIE TOHATHSA cenekiyn. JlaboparopHas 1 05

pabora «lI3ydeHne copToB KyIbTYpPHBIX




paCTeHI/Iﬁ 1 Topoa AOMAIIHUX KUBOTHBIX»

MeTo/p! CeeKIIOHHOH PaOOThIL.

95 JlabopatopHas pabota «/3ydeHrne METOIOB 1 0.5
CEJIeKIIUM PaCTEHUI»
JlocTKEeHHs CeNeKIUH PACTCHHUH U

96 KHUBOTHBIX. [IpakTrdeckas pabora 1
«IIpuBHUBKa pacTeHHI»

97 CoxpaHeHue, U3y4eHHE U HCIOIb30BaAHUE 1
TEHETHYECKHX PECYPCOB
BuoTexHonorus Kak HayKa U OTpacib

98 npousBoacTBa. [IpakTudeckas padora 1 0.5
«M3yueHne 00beKTOB OHOTEXHOIOT UM

99 OCHOBHBIE HaIlpaBJICHUs CHHTETHYECKOM 1
Ouonoruu

100 XpoMOCOMHasl ¥ TeHHas! HH)KEHEPHsI

101 Meaunuackue OMOTEXHOIOTUA

102 PesepBHblit ypok. HOBT(jpeHI/Ie, 000011eHu e, 1
CHCTEMAaTH3alMs 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102 13.5




11 KJIACC

KonuyecTBo 4acoB DJIeKTPOHHbIE
Ne Hara nuppoBbIe
n/n Tema ypoka Bcero Kontposennie TpaxTaeckue H3y4eHHus | oOpa3oBaTebHbIC
padoThI padoThI pecypesi
1 OodtonmonHas teopus Y. JlapBuna 1
) JBIDKyIIME CHIIBI 9BOJIOIWH BUAOB 110 Y. 1
JapBuny
3 Bopr0Oa 3a cymmecTBoBaHue, €CTECTBEHHBIN 1
HCKYCCTBEHHBIN 0TOOp
4 dopmupoBaHHE CHHTETHYECKOW TEOpHU 1
SBOJIOLUH
5 DTarbl 3BONIOIMOHHOIO MpoIiecca: 1
MUKPOIBOIIOLHS 1 MaKPOIBOJIOLHSI
6 [Monynsuust — srneMeHTapHas eIMHULA 1
SBOJIOLIUH
3aKkoH reHeTuuecKoro pasHoBecus JIx.
7 Xapnu, B. Baiin6epra. Jlaboparophast pabora 1 05
«BbIsIBNIeHUE N3MEHYMBOCTH Y 0cO0ei '
OJIHOTO BUJIa»
8 DremenTrapHbie (HAKTOPHI IBONIOLUH 1
9 D dexr ocHoBarens. IPPeKT OyTHUIOUHOTO 1
TOpJIBIIIKA
10 Murpauuu. M3omauuu nonyasuui: 1
reorpaduyeckas, OHoIornyecKas
11 EctecTBeHHBII 0TOOP — HATIPABIISAIOIINI 1
(hakxTOp 3BOIIOIMU
12 [Monogoit or6op 1
[pucnocobIeHHOCTh OPraHU3MOB KaK
13 pe3ynbTaT MUKpodBOoLMK. JlaboparopHas 1 05

pabora «/3ydenue apoMopQo30B 1
WAMO0aJanTalMi Yy pACTEHUH U AKUBOTHBIX»




[Tpumeps! TprCcOCOOIEHUH y OPraHU3MOB:
Mopdoiorudeckne, (GU3noIoruHIecKue,
OMOXMMHUYECKHE, TOBEIEHYECKHE.

14 JlabopatopHas pabota «IIpucmoco0ieHus 05
OPraHU3MOB U MX OTHOCHTEIbHAS
1eJ1Ieco00pa3HOCThY
Buj, ero KpuTepuu U CTPYKTYpa.

15 JlabopatopHas pabora «CpaBHEHHE BUIOB TI0 0.5
MOP(OIIOTHYECKOMY KPUTEPHUIO»

16 Crpykrypa Buza

17 Bumoobpa3oBaHue Kak pe3yabTaT
MHKPOIBOJTIOIIUH

18 CBs13b MUKPOIBOJIIOIUY U TTUAEMHUOIOTHH

19 Maxkpossomonus. [laneonTonornueckue
METObI I/I3y'-ICHI/Iﬂ 3BOJIFOIIMH

20 Buoreorpaduueckue METOIbI U3y4EHUS
SBOJIOLIUH
OMOPHONIOrYeCKUE U CPABHUTEIBHO-

21 MOP(OJIIOTHYECKHUE METO/IbI U3yUCHUSI
IBOJIOLIUH
MornekyssipHO-TeHETHIEeCKHE,

22 OMOXUMHYECKHE U MATEMAaTHIESCKUEC METOIBI
W3YYEHUS! IBOJIOLUH

23 OO0r1re 3aKOHOMEPHOCTH BOJIOLUH

24 AnantuBHas paguais. HepaBHOMepHOCTh
TEMIIOB HBOJIOLUH

25 HayuHble THITOTE3bI IPOUCX OXKICHUS KU3HU
Ha 3emite

26 JloHay4HbIE IPEICTABICHUSI O 3aPOXKICHUN
WHU3HU

97 OCHOBHBIE 3Talbl HEOPTaHUIECKOH
IBOJTIOLIUH

28 I'unoTessbl 3apOXKICHUS KU3HU




Hctopus 3eMiu 1 METONBI €€ U3y4EHUs..
JlabopatopHas pabora «/3ydeHue u

29 OIMCaHHE MCKOITAeMbIX OCTaTKOB APEBHUX 05
OpTaHU3MOB»

30 HauanbeHble 3Tansl OpraHuuecKOi SBONIOLUH

31 DOBOJIONNS SYKapHOT
OCHOBHBIE 3Tallbl YBONIOLUUH PACTUTEIHHOTO

32 mupa. [Ipakruyeckas padora «/3yueHne 05
0COOCHHOCTEH CTPOEHUSI PACTEHHUH Pa3HBIX '
OTJIEITIOBY

33 OCHOBHBIE 3TaIlbl YBONIOLHIH )KUBOTHOT'O
Mupa
OBontonus )KUBOTHBIX. [IpakTiyeckas padora

34 «M3yueHne ocoOEHHOCTEN CTPOSHNUS 05
IIO3BOHOYHBIX )KXUBOTHBIX»

35 Pa3Butye >xu3HM Ha 3emiie 1O 9paM U
neproaaM

36 MaccoBble BEIMUPaHUS — SKOIOTHIECKHE
KPH3UCHI IPOILUIOrO

37 CoBpeMeHHBIN HKOJIOTHUECKUI KPU3HUC, €ro
0COOEHHOCTH

38 CoBpeMeHHasl CHCTeMa OPraHUYECKOTro
TPOLIIIOTO

39 OCHOBHBIE CHCTEMAaTHYECKUE IPYIIIIBI
OpraHH3MOB

40 AHTPOTIONOTHS — HayKa O YeNIOBEKe

A1 PaszButue npeacraBieHuil 0 IPOUCXOKIEHUU
YenoBeKa
MecTo 4enoBeKa B CHCTEME OPraHUIECKOro

42 mupa. JlaboparopHas padora «3zyueHue 05
0COOEHHOCTEH CTPOCHUS CKeNeTa YeNIOBeKa, '
CBSI3aHHBIX C MPSIMOXOKICHHEM»

43 JIBIOKyIIME CHITBI aHTPOIIOTeHe3a




CooTHollIeHHE OUOJIOTHYECKUX U

44 COIIMATIbHBIX ()aKTOPOB B AHTPOIOTCHE3E .

45 OcHOBHBIE CTaJIMU AaHTPOMOreHe3a

46 [ManeoreHernka u nmajgeoreHOMHUKa

47 DBOJIIOIUS COBPEMEHHOT'O YEJIOBEKA
Yenoeueckue packl. [Ipaktiyeckas padbota

48 «/3ydeHne 3KOOrHUecKUX aJanTalui 1 05
YenoBeKa»

49 MeXIUCIUITIMHAPHBIE METOIbI 1
AHTPOIOIIOT UH

50 3apoKACHUE U Pa3BUTHE KOJIOTUU 1
Mertonsl sxonorun. JlaboparopHas padora

51 «V3yueHne MeTO0B IKOTOTHIECKHX 1 0.5
HCCJIETOBAHUI)

59 3HaueHHe DKOIOTHYECKUX 3HAHUI I 1
YenoBeKa

53 Okonorudeckue HakTopel 1
Abuornueckue paxropbl. CBeT Kak

54 sKosoruueckuii axrop. JlabopatopHas 1 05
pabora «BblsiBIIeHHE TPUCTOCOOTESHHIA '
OPraHM3MOB K BIIUSHHIO CBETA
Abuornueckue gakropsl. TemmepaTypa Kak

55 sKonoruueckuii paxrop. JlabopaTopHas 1 05
pabora «BblsiBIIeHHE TPUCTOCOOTESHHIA '
OPraHM3MOB K BIIUSHHIO TEMIIEPATYPBD)
Abuornueckue Gpakropbl. BiakHOCTh Kak

56 sKonoruueckuii axrop. JlabopaTopHas 1 05
pabora «AHaTOMHUYECKHE OCOOCHHOCTH '
pacTeHHi u3 pa3HbIX MECT OOHTAHHSD)

57 Cpensr 00UTaHUS OPTAaHIU3MOB 1

58 Buonorndeckue puTMbl 1

59 JKvznennsie GopMBI OPraHU3MOB 1

60 Brornueckne gpaxropsl 1




3HaueHne OMOTHYECKUX B3aUMOIENCTBUI IS

61 CYLIECTBOBAHUSI OPTaHU3MOB B Cpelie
obuTaHus

62 DKONOrMYEeCKHE XapaKTEPUCTHKH MOMYIISAIINN
OCHOBHBIE MTOKA3aTENH MOMYJISINH:

63 YHUCJICHHOCTD, TUTIOTHOCTh, BO3pacTHAS U
TIOJIOBasl CTPYKTYpa
OCHOBHBIE MTOKA3aTENH MOMYIISAINH:

64 POXTaeMOCTh, MPUPOCT, TEMIT POCTA,
CMEpPTHOCTh, MUTPAIUH

65 DKoJNornieckasi CTpyKTypa MoImysiium

66 JlMHaM¥Ka IOMYJIALMY U €€ Peryssius

67 KpuBsle pocTa YUCICHHOCTH MOMYJISLUH.
KpuBrsie BEDKUBaHUS
Okonoruyeckas Huina Buaa. Jlaboparopnas

68 pabora «IIprcnocobaeHus ceMsiH pacTeHUH K 05
pacceneHuIo

69 Bup kak cuctema nomyssinuii

70 3aKOHOMEPHOCTH MOBE/ICHHS U MUTPALIUA
YKHBOTHBIX

71 Coo011ecTBO OpraHu3MOB — OHOIIEHO3

72 OKxocucremMa Kak OTKpPBITasi CHCTEMa

73 KpyroBopor BelecTB 1 NOTOK SHEPTUH B
IKOCUCTEME

74 OCHOBHBIE ITOKA3aTENIN YKOCHCTEMBI

75 DKOIOrn4ecKrue THpaMHuIbI

76 W3MeHeHust coOOIIECTB — CYKIECCUH

77 [IpupoaHbie SKOCHCTEMBI. DKOCHCTEMBI 03P
U peK. DKOCUCTEMBI MOpE# U OKEaHOB

78 [IpupoaHbIe IKOCHCTEMBI. JKOCHCTEMBI
TYHJIpP, JIECOB, CTETEH, MyCThIHD

79 AHTPOIIOT€HHBIE YKOCHCTEMBI




Ypboskocucremsl. [IpakTiueckas padora

80 05
«W3yueHue u omucaHue ypOOIKOCUCTEMBD»

81 3aKOHOMEPHOCTH (POPMHUPOBAHUST OCHOBHBIX
B3aUMO/ICHCTBHI OPraHU3MOB B S9KOCHCTEMaX
MexaHU3MBbl BO3JIEHCTBYS 3arps3HEHUN

82 pa3HBIX THIIOB HA CYOOPTaHU3MEHHOM,
OpraHM3MEHHOM, MOMYJISIIUHOHHOM H
9KOCHCTEMHOM YPOBHSX

83 Buocgepa — obmeruianerapHast 00onouka
3emau

84 VYuenue B. U. Bepnanckoro o 6uochepe

85 3aKOHOMEPHOCTH CYIIECTBOBaHUS OHOcheph

86 KpyroBopots! BemecTB 1 OHOreOXUMHYECKUE
LIUKJIbI

87 3oHanbHOCTH OHochepbl. OCHOBHBIC OMOMBI
CYLIH

88 YcroiunBocth Grochepsbr

89 DKOJOrM4eCKUe KPU3HUCHI U X PUYUHBI

90 BozaeiictBue yenoBeka Ha Onochepy

01 AHTpoTIOTeHHOE BO3/ICHCTBUE Ha
PAaCTUTENbHBIA U KUBOTHBIM MUP

92 OxpaHa npupoIbt

93 OCHOBHBIE TPUHLUIIB YCTOHYUBOTO
Pa3BHUTHS YEJIOBEUECTBA U IPUPOLIBI
PanmonansHOE IPUPOIOIONE30BAaHAE U

94 COXpaHeHHe OHOJIOTHYECKOr0 Pa3Hoo0pasus
3emiu

95 O600menue mo TeMe « MUKPOIBOIIONHUS U €€
pe3yabTaThD)

96 O600meHne o TeMe «MaKpo3IBOMIONHS U €€
pe3yabTaThD)

97 O600menne no Teme «I[IporcxoxmaeHue u

Pa3sBUTHEC )XU3HU HaA 3emiey




O0606menue o Teme «IIpoucxoxaenue

98 1
YenoBeKa — aHTPOIOTeHE3

99 O006meHune 1Mo TeMe «IKOJIOTUs — HayKa O 1
B3aUMOOTHOLICHHUSX OPTraHH3MOB)
O0606menue o Teme «OpraHu3Mbl U cpejia

100 1
obHuTaHUD)

101 O006meHune 1Mo TeMe « IKOJIOTHS BUIOB U 1
MOy

102 O0606menue o Teme «buochepa — 1
riobanpHas SKOCHCTEMa

OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 102 7.5




YYEBHO-METOJMYECKOE OBECIHIEYEHHUE OBPA30OBATEJIBHOI'O
MNPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA
* buonorus. O6mas 6uonorus, 10 knace/ 3axapos B.b., MamonTos C.I'., Conun H.I1.,
3axapona E.T.; non penakiueit 3axaposa B.b., O0uiecTBo ¢ orpannueHHON OTBETCTBEHHOCTHIO
«IPODAy; AkmonepHoe o6mectBo «M3narensctBo «lIpocBemenue»
buonorus, 11 knacc, U.H. [Tonomapera, O.A. Kopuunosa, Benrtana - I'pad, 2020
METOJAUYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA
. [lonomapesa 1.H., Kopuuinosa O.A., Cumonosa JI.B. - buosnorus. 10 kinacc. Meroauueckoe
nocobue.- M., Benrana - I'pag, 2019;
2. [lonomapesa 1U.H., Kopuunosa O.A., Cumonosa JI.B. - buosorus. 11 knacc. Metoauueckoe
nocobue.- M., Benrtana - I'pad, 2019.
3. [lonomapesa M.H. buonorus. 10 knacc. Pabouas terpaas. — M.; «Benrtana-I'pad».
4. Ilonomapesa W.H. buonorus. 11 knacc. Pabouas tetpans. — M.; «Bentana-I"pad».
HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU HUHTEPHET
1. «Equnas xomtekuus [{uppossix O6paszoBatensHbix Pecypcosy (http://school-
collection.edu.ru/).
2. https://resh.edu.ru/subject/5/
3. http://ebio.ru/ - DnexrponHbIit yueOHUK «BHOTOTHSY.
4. http://bio-ximik.narod.ru/bio/bio.htm - crpoenue kieTok
5. http://biokhimija.ru/lekcii-po-biohimii.html - 6uoxumus
6. http://evolution2.narod.ru/index.htm - sBororust
7. http://nrc.edu.ru/est/r4/ - Guonormyeckast KapTHHA MUPa
8. http://planete-zemlya.ru/ - Tlnanera 3emis
9. http://ecologysite.narod.ru/index.html - skomorus
10. http://bio-nica.narod.ru/index.html - 6uonuka






