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MNOSACHUTEJIBHAS 3AITMCKA

[Iporpamma no yue6HOMY npenmety "buonorus" (nanee - OMOJOTHs) HA YPOBHE CPEIHETO OOIIETO
oOpa3oBaHus paspaborana Ha ocHOBe DenepaibHOTO 3akoHa 0T 29.12.2012 Ne 273-03 «O6 obpa3oBanuu
B Poccuiickoit denepanuny», @PI'OC COO, Konnenuuu npenogaBanus yueOHoro npeamera «buomorus»
1 OCHOBHBIX TOJIO’KEHUH (esiepalibHON paboueli mporpaMMbl BOCIIMTAHUS.

VYuebnsblii npeamet «buonorusy yriryonéanoro yposHs usydenus (10—11 kmaccer) sBisieTcss 0THUM
13 KOMIIOHEHTOB NpeaMmeTHoi obnactu «EcTecTBeHHO-Hay4Hble HpeameTsl». COIVIacHO MOJIOKEHUSIM
®I'OC COO mnpodunbHble y4eOHBIE MPEIMETHI, W3ydaeMble Ha YIrIIyOJIEHHOM YpOBHE, SIBISIOTCS
crocoboM auddepeHmanuu o0ydeHHsI Ha YPOBHE CpeIHEro oO0Iero oOpa3oBaHUS W TIPU3BAHBI
00ecreunTh  TMPEEeMCTBEHHOCTh  MEXKIY OCHOBHBIM  OOIIUM, CpPEIHUM  OOIIMM,  CPEIHUM
npodeccroHaIbHBIM M BBICIIUM oOpa3oBaHHeM. B To ke Bpemsi KaKIblii U3 3TUX y4eOHBIX NMPEAMETOB
JOJKEH OBbITh OpPHEHTUPOBAaH Ha MPUOPUTETHOE pelleHne oOpa30BaTeNbHbIX, BOCIHUTATENbHBIX H
pa3BHUBAIOIIMX 3a/1a4, CBSI3aHHBIX C MpoopueHTaMed 00yJaromuXcsl U CTUMYIMPOBAHUEM MHTepeca K
KOHKPETHOM 00JIaCTU HAaydyHOTO 3HAHUsS, CBS3aHHOTO C OWOJOTHEH, MEAMIIMHOW, SKOJOTHEH,
MICUXOJIOTHEH, CIOPTOM HJIM BOEHHBIM JIEJIOM.

[Iporpamma no yue6HoMy npeamety "buonorus" maér nmpeacraBieHue o MEIH U 3aa4ax U3ydeHus
yaebHoro npenMera «buonorus» Ha yriyOon€HHOM YpOBHE, OTNpeaeNsieT 00s3aTebHOe (MHBAapHUAHTHOE)
MpeIMETHOE COJIep’KaHue, €ro CTPYKTypHUpOBaHHUE MO pa3jeiaM U TeMaM, paclpeieseHHe Mo Kiaccam,
PEKOMEHAYET MOCIENOBATeIbHOCTh HM3y4eHHUs] y4eOHOro Marepuaga ¢ Y4€TOM MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JJOTMKM y4eOHOTO Mpoliecca, BO3PAcCTHBIX 0COOeHHOCTEl oOyuatomuxcs. B
MporpaMMe Mo OHOJOTHH pealii30BaH MPUHIUI MMPEEMCTBEHHOCTH C M3yuye€HHUEM OWOJIOTMH Ha YpOBHE
OCHOBHOTO 0011ero oOpa3oBaHusi, Ojaroaapsi 4emy mpocCMaTpPUBACTCs HAMPABIECHHOCTh Ha MOCIIEAYIOIIee
pa3BUTHE OHOJIOTMYECKMX 3HAHWM, OPHUEHTUPOBAHHBIX Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUS, 3KOJOTHYECKOTO MBIIUICHUS, TPEACTaBIEHUH O 370pOBOM o00pa3e KHU3HU, Ha
BOCIIUTaHHE OCPEKHOTO OTHOIICHHS K OKpYKaIolled NMpupoiHou cpeme. B mporpamme mo Ouonoruu
TaKKe IMOKa3aHbl BO3MOXKHOCTH ydeOHoro mpenmera «buonorus» B peanusanuu TpeboBanmii OI'OC
COO k miIaHupyeMbIM JIMYHOCTHBIM, METANpPEIMETHBIM M MpPEeIMETHBIM pe3yjibTaTaMm OOydeHus U B
(hopMHUPOBAaHUM OCHOBHBIX BUJOB y4eOHO-TIO3HABATEIBHON JEATEILHOCTH OOYYAOLIUXCSI TI0 OCBOCHUIO
coJiep’kaHus OMOJIOrH4YecKoro oopa3oBaHus Ha YypOBHE CpeIHEro o0IIero 0opa3zoBaHusl.

VYueOuplii mnpeamer «buosorus» Ha ypoBHE cpeaHero oOmiero o0pa3oBaHHsA 3aBeplIacT
Oouojoruuyeckoe oOpa3oBaHHWE B IIKOJIE U OPUEHTUPOBAH HA pacCIIMpeHHe U YriayOleHue 3HaHuN
oOyyaronuxcs O >KMBOU NMPUPOJIE, OCHOBAX MOJEKYISPHONW M KIETOYHOW OWOJIOTHH, SMOPUOJIOTUU H
OMOJIOTHH Pa3BUTHSL, TCHETUKH, CEIECKIINH, OMOTEXHOJIOTHH, YBOJIIOIIMOHHOTO YYEHHS U 3KOJIOTHH.

N3yuenne yuebHoro mpenmera «buosorus» Ha yriiyOJ€HHOM YpPOBHE OPHEHTUPOBAHO Ha
MOATOTOBKY OOYyYaromMXcsl K MOCIEAYIOIIEMY MOJy4EeHHIO OHMOJIOrHYecKoro oOpa3oBaHUS B BY3ax U
OpraHM3alusax CpeaHero mnpodeccuoHanbHOro oOpasoBaHus. OCHOBY €ro cojAep)KaHHsl COCTaBISET
cucTeMa OWOJIOTMUECKHUX 3HAHWM, MOJNYYCHHBIX MPHU H3YyYCHHH OOYYaIOIIMMUCS COOTBETCTBYIOIIUX
CHCTEMaTHUYECKHX pa3/esIoB OMOJIOTUN Ha YPOBHE OCHOBHOTO 0o011ero oopazosanus, B 10—11 kiaccax atu
3HaHUS TOJy4YaroT pa3BUTHE. Tak, paclIMpeHbl M YIiayOJieHbl OHOJOTMYECKHE 3HAHUS O PacTEHMSX,
KHUBOTHBIX, IprOax, OaKTepusx, OpraHu3Me Yel0oBeKa, OOLUIMX 3aKOHOMEPHOCTAX JKU3HHU, JOMOJIHUTEIBHO
BKJIFOYEHBI OHMOJIOTMYECKHE CBEAEHUS MPHUKIAIHOTO M IOHUCKOBOIO XapakTepa, KOTOpble MOXHO
UCIOJb30BaTh KaK OPUEHTHUPHI JUIS MOCIEAYIOIEero Beioopa mpogeccun. Bo3moxkHa Takke MHTErparus
OMOJIOTUYECKUX 3HAHUHN C COOTBETCTBYIOIIMMH 3HAHUAMU, TOJTYYCHHBIMHU 00YYaIOIMMHUCS TPU U3YICHUN
(bu3HUKYN, XUMUH, Teorpa@uu 1 MaTeMaTHKH.

CtpykTypa mporpammsl 1o yuebHomy npeamery "buosnorus" oTpakaeT CHCTEMHO-YPOBHEBBIM U
HBOJIIOLMOHHBIA MOJAXOAbI K H3ydeHHto Owuonoruu. CoriacHo MM, U3y4yarOTcsd CBOWCTBA U
3aKOHOMEPHOCTH, XapaKTEpHbIE JJIs JKUBBIX CHUCTEM PA3HOIO YPOBHS OpraHM3allid, 3BOJIIOLUU



OpPraHu4ecKoro MUpa Ha 3emJie, COXpaHEHHUs] OMOJIOTHYecKoro pasHooOpasus muaHetsl. Tak, B 10 kiacce
M3Y4YalOTCSI OCHOBBI MOJICKYJSIPHOM W KJIETOYHOW OHOJOTMH, SMOpPUOJIOTHH W OHOJOTMH DPa3BHUTHS,
TCHETUKM M CEJCKIHMH, OWOTEXHOJOTMHM W CHUHTETUYECKOH OHOJOTMH, aKTyaJH3UPYIOTCS 3HAHHS
oOyyaromuxcs no OOTaHWKE, 300J0THM, aHATOMHUM, (u3Mojoruu 4YenoBeka. B 11 kmacce m3ywarorcs
HBOJIIOIIMOHHOE YYE€HHUE, OCHOBBI 9KOJIOTUH M y4eHHE 0 Orocdepe.

VYueOHbIii peamer «bruonorush Mpu3BaH 00eCNeYUTh OCBOCHHE 00YYAIOIIUMUCS OMOJIOTUYECKUX
TEOPUI U 3aKOHOB, UJICH, IPUHIIUIIOB U MIPABUIL, JIEKAIIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOU
KapTUHBI MHpPA, 3HAHUHA O CTPOCHHWH, MHOTOOOPa3HH M OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJISAILNH,
OMOIIeH03a, PKOCHUCTEMBI, O BBINAIOMIMXCS HAYYHBIX IOCTIIKEHHSIX, COBPEMEHHBIX HCCIEIOBAHHAX B
OMOJIOTHH, TPUKIATHBIX acleKTaX OMOJIOTMYeCKuX 3HAaHWU. s pa3BUTHS M MOJNACp)KaHUS HWHTEepeca
oOyyaromuxcss K OHOJOTHHM Hapsdy CO 3HAYUTEIBHBIM OOBEMOM TEOPETHYECKOTO MaTepuaia B
COJICpKAHUU TPOTPAMMBI IO OHOJIOTHHM TIPETYCMOTPEHO 3HAKOMCTBO C HMCTOPHEH CTAHOBICHHS H
Pa3BUTHS TOW WM UHOK 00JIaCTH OMOJIOTHH, BKJIAJJOM OTEYECTBEHHBIX U 3apYyOSKHBIX YUEHBIX B PEUICHHE
BOXHEUIMX OMOJIOTHYECKUX U IKOJOTHYECKHX MPOOIEM.

Lenp w3ydenus yuebHoro mpeamera «buonorus» Ha yriayOn€HHOM YpOBHE — OBJIAJICHUE
00yJaroIMMUCs 3HAaHUSIMU O CTPYKTYPHO-(YHKIIMOHAIBHON OpraHU3aIiy KUBBIX CHCTEM Pa3HOTO paHra
U TIpHOOpPETeHHWE YMEHWH WCIOJbh30BaTh 3TH 3HAaHUS B (OPMHPOBAHWH HWHTEpEca K ONPEACIEHHOU
obnactTu mNpogecCHOHANBHON JESITeNbHOCTH, CBA3aHHOW ¢ OWojiorumeil, wim K BbIOOpY yueOHOTO
3aBEJICHHS TSl TIPOJIOJDKEHHS OMOJIOTHIECKOTO 00pa30BaHMsI.

JlocTiokeHWe 1enu W3ydeHHs ydeOHoro mperaMera «buosorus» Ha yriayOn€HHOM ypOBHE
o0ecrieunBaeTCsl peICHUEM CIIEIYIONUX 3a71ay:

OCBOEHHE OOYYAIOUIMMHCS CHCTEMBI OHOJOTHYECKMX 3HAaHWUH: 00 OCHOBHBIX OHOJOTHYECKHX
TEOpHUSX, KOHIENIHNAX, THUIOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTSIX ¥ TPABWIAX, COCTaBJISFOIIUX
COBPEMEHHYIO E€CTECTBEHHO-HAYUYHYIO KapTHHY MHUpA; O CTPOSHHH, MHOTOOOpa3uu W OCOOCHHOCTSX
OMOJIOTUYECKHUX CUCTEM (KJIETKa, OPTaHU3M, MOMYJISAINS, BH, OUOTEOIeHO3, Orocdepa); O BBIAAOIINXCS
OTKPBITUSIX U COBPEMEHHBIX UCCIICIOBAHMSIX B OUOJIOTHH;

O3HAKOMJICHHE OOYyYalOMIMXCS C METOJAaMH TIO3HAaHUWS XHBOW TPHPOJBI: HMCCIEIOBATEIbCKHMHU
METOJIaMU OHOJIOTHYECKUX HAyK (MOJEKYISIPHOW M KJICTOYHON OHOJIOTHH, 3MOPHUOJIOTHU W OWOJIOTUH
pa3BUTHS, TCHETUKH W CEJCKIMH, OMOTEXHOJOTMH W CHHTETHYECKOW OHOJIOTHH, ITaJeOHTOJIOTHH,
9KOJIOTUH); METOIaMU CaMOCTOSITEIILHOTO MPOBEJCHUSI OMOJIOTUYECKUX UCCIICIOBAHHI B JIAOOPATOPUH U
B mipupo/ie (HaOroIeHHe, U3MEPEHHUE, IKCIICPUMEHT, MOJICITHPOBAHNUE);

OBJIaZICHUE OOYYArOIMMUCS YMCHUSMHU: CaMOCTOSITEIbHO HAxXOIHWTh, aHAJIW3HPOBATh U
UCIIOJIb30BaTh OWOJIOTHYECKYI0 WH(POPMAIIMIO; TOJB30BAThCSI OHOJIOTMYECKOH TEPMHHOJIOTHEH U
CHMBOJIMKOW; yCTaHABIMUBATh CBS3b MEXIy Pa3BHUTHEM OHOJIOTUM M COIUAIBLHO-DKOHOMUYECKUMHU U
AKOJIOTUYECKUMHU TPOOJIeMaMHU  YEJIOBEYECTBA; OICHUBATh TMOCJICICTBHS CBOCH IESITEIBHOCTH IO
OTHOIIEHUIO K OKPYKAaIOIIeH MPUPOIHOHN cpelie, COOCTBEHHOMY 3JI0POBBIO M 3JI0POBBIO OKPYXKAIOIIUX
Jrofiel; 00OCHOBBIBaTh M COONIOJATh MEphbl NMPO(UIAKTHKH WH(EKIIMOHHBIX 3a00JICBaHMIA, MpaBHIIa
MOBEJICHUsI B TMPHpPOJie U obOecrieueHUs OE30MacHOCTH COOCTBEHHOW JKWU3HEACATEIBHOCTH B
Ype3BbIYAHHBIX CUTYAlUsAX MPHPOTHOTO M TEXHOTCHHOTO XapaKTepa; XapaKTepHU30BaTh COBPEMEHHBIE
HAyYHBIC OTKPBITHS B 00JIACTH OUOJIOTHH;

pa3BUTHE y OOYy4alOIIMXCS MHTEJJIEKTYaJbHBIX M TBOPYECKHUX CIIOCOOHOCTEH B mpoliecce
3HaKOMCTBA C BBIJAIOMIMMUCS OTKPBITUSIMM W COBPEMEHHBIMU HCCIEIOBAaHUSIMU B OMOJIOIHUH,
pelaeMbIMH €10  MpoOJeMaMM, METOJ0JIOTHEH  OMOJIOTMYECKOro  MCCIEOBaHUsS, IPOBEICHUS
HKCIIEPUMEHTAIBHBIX MCCIIE0BAaHUH, peleHusi OMOJOrHUecKUX 3a/ad, MOJIEIUPOBAHUS OHOJIOTHYECKUX
00BEKTOB U MPOLIECCOB;

BOCIHTaHHUE y 00YyUYaIOMIMXCS IEHHOCTHOTO OTHOIICHUS K KUBOW MPUPOJE B LIEJIOM U K OTJEIBbHBIM
e€ oObeKTaM U sBICHUAM; (POPMUPOBAHHE SKOJIOTUYECKOM, TEHETHMYECKOHM TI'PaMOTHOCTH, OOmIei
KYJIBTYpBl IOBEJICHUS B IPUPOJIE; MHTETPALUHN €CTECTBEHHO-HAYYHbBIX 3HAHUM;

npuobpereHne OO0YyYalOUIMMHCA KOMIETEHTHOCTH B  PAalMOHAIBHOM IPHPOJIONIOJIE30BAHUH
(cobmofieHne MpaBUil TOBEICHUS B TNPHPOJIE, OXpaHbl BHJIOB, 3KOCHCTEM, OHOC]Ephl), COXpaHEHUHU



COOCTBEHHOTO 3JIOPOBbSI W 3/I0pOBBSl OKPYKAIOUIMX JIOAeH (COOMIOAeHUsT Mep MNpOQHUIaKTHKH
3a0oneBaHmii, oOecriedyeHne O€30MaCHOCTH KU3HENEATCNPHOCTH B  YPE3BBIYAMHBIX CHTYaLUsAX
MPUPOJHOTO M TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIOJIB30BaHMs OMOJOTMYECKUX 3HAHUM U yMEHUH B
MMOBCEIHEBHOM JKU3HU;

CO3/IaHHE YCIOBHH /151 0OCO3HAHHOTO BBIOOpa 00YYaIOIIMMHCS MHAMBHIYyaTbHON 00pa3oBaTeIbHON
TPAaeKTOPUH,  CIOCOOCTBYIOIIEH  MOCIEAYIOMEMY TNPO(PECCHOHATHHOMY  CaMOOMNPEICICHUIO, B
COOTBETCTBUH C MHAUBUAYAIbHBIMUA HHTEPECAMU U MMOTPEOHOCTAMU PETHOHA.

OOmiee 4nciiO YacoB, OTBEACHHBIX Ha M3ydeHHE OMOJIOTHMHM HA YIIIYyOJCHHOM YpPOBHE CpPEIHEro
obmiero oopaszoBanus, cocraiser 204 gaca: B 10 kmacce — 102 gaca (3 gaca B Henemwo), B 11 kiracce —
102 gaca (3 vaca B HeZIeIIO).

OTt0op opraHu3anOHHBIX (POPM, METOIOB M CpeACTB OOy4eHHsT OHMOJOTMH OCYHIECTBISETCS C
yu€ToM crienu(puKu ero coaep>kaHus ¥ HAIPaBJICHHOCTH HA MPOJIOJDKEHNE OMOJIOTHUECKOro 00pa3oBaHus
B OpPraHU3aIUSAX CPEAHETO MPOPECCHOHATHHOTO M BBICIIIETO 00pa30BaHUsI.

OO0s13aTeNIbHBIM ~ YCIIOBUEM TIpU  00ydeHHMH OMOJOTMM Ha YriyOJEHHOM YpOBHE SIBIISIETCS
MpOBEICHUE JIA0OPATOPHBIX M TMPAaKTHYeCKHX padoT. Taxke ydacTHe O0OyJaromIuXCsi B BBIOJHEHUH
MIPOEKTHBIX U y4eOHO-HUCCIIE0BATENILCKUX PA00T, TEMAaTHKA KOTOPHIX OMPEEIeTCS YIUTEIIeM Ha OCHOBE
MMEIOIINXCS MAaTePUATbHO-TEXHUIECKUX PECYPCOB H MECTHBIX IPUPOJIHBIX YCIOBHIA.



COJAEPKAHUE OBYYEHUA
10 KJIACC

CopnepxaHue NPOrpaMMbl, BBIJCIEHHOE KYPCUBOM, HE BXOJUT B IPOBEPKY IOCYAAapCTBEHHOU
uroroBou arrecranuu (['MA).

Tema 1. buosiorusi kak Hayka

CoBpemeHHass OuoJjiorusi — KOMIUIEKCHas Hayka. KpaTkas uCTOpusi pa3BUTHUS OHOJIOTHH.
Buosornyeckne Hayku W m3ydaemble UMHU TpoOieMbl. DyHIaMEHTaNbHbBIE, MPUKIAJHBIE U TTOUCKOBBIC
Hay4yHbIE UCCIIEIOBAHUS B OMOJIOTHH.

3HaueHue OuoOJIOTHUH B (QOPMHUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTUHBI MUpA.
IIpodeccun, cszanHble ¢ Ouosorueil. 3HaueHHe OUWOJOTMM B MPAKTUYECKOW AEATEIbHOCTU YEJIOBEKa:
MEUIINHE, CEIbCKOM X035ICTBE, IPOMBIIIJIEHHOCTH, OXpaHE MPUPO/IbL.

JdeMoHcTpanuu

[Toptpetsl: Apucrorens, Teodpact, K. Jlunneir, XK. b. Jlamapk, Y. apBun, Y. lapseii, I
Mennens, B. WU. Bepnanckuit, U. I1. I1aBnos, . . Meunukos, H. 1. Basunos, H. B. Tumodees-
Pecosckuii, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuis! u cxembl: «CBsI3b OMOJIOTHH C APYTUMHU HayKaMn», «CrucreMa OMOJIOTHYECKUX HAyK.

Tema 2. /KuBble cucTeMbl U X H3yYeHHUE

XKusble cucTeMbl Kak MpeaMeT u3ydeHusi Ouosoruu. CBoMCTBa JKUBBIX CHUCTEM: €AWHCTBO
XMMHUYECKOTO COCTaBa, JUCKPETHOCTh M LEJIOCTHOCTb, CIOKHOCTh U YHOPSAJOUYEHHOCTb CTPYKTYpBI,
OTKPBITOCTh, CAMOOPraHHU3alMsl, CAMOBOCIPOM3BEICHUE, PpPA3APAKUMOCTb, H3MEHUYUBOCTb, pOCT U
pa3BUTHE.

YpoBHM OpraHu3aiuu XKUBBIX CHUCTEM: MOJEKYISPHBIN, KICTOUYHBIN, TKAaHEBbIA, OPraHU3MEHHBIM,
MIOMYJISIIMOHHO-BUIOBOM,  DKOCHCTeMHBIM  (OWoreorieHoTHueckuii),  Oumocdepusiid.  [Iporieccs,
MIPOUCXOJISIINE B KUBBIX cucTeMax. OCHOBHbIE MPU3HAKU KUBOTO. JKHU3HB Kak (opMa CyliecTBOBaHUS
Marepuu. Hayku, nzydaromniye )KuBble CUCTEMbI Ha Pa3HBIX YPOBHSIX OpraHU3aLUU.

N3yuenne kuMBBIX cucTeM. MeTonpl Owojornyeckod Hayku. HaOmroneHue, wu3MepeHue,
JKCIIEPUMEHT, CHCTeMaTh3auus, MeraaHanu3. [loHsTue O 3aBUCHMON M HE3aBUCUMOUN NEPEMEHHOU.
[TnanupoBanue sxcnepuMenta. [locranoBka u nposepka runote3. Hynesas runoresa. [lonstie BoiOOpku
u e€ poctoBepHOCThb. PazOpoc B Ouonormueckux AaHHbIX. OneHKa JOCTOBEPHOCTH IOJYYEHHBIX
pe3ynbTaToB. [IpUunHbI UCKaXKEHUs pe3yIbTaTOB 3KcniepuMeHTa. [loHsaTHE cTaTHCTHYECKOTO TeCTa.

JdeMoHcTpanun

Tabmumpsl u cxembl: «OCHOBHBIE TPHU3HAKU KU3HW», «buonornueckue cucrteMmbl», «CBoiCcTBa
KUBOW MaTepumn», «YPOBHU OpraHU3aLUU KUBOM mpuponb», «CTpoeHHE KUBOTHOM KieTKn», «TkaHu
KUBOTHBIX», «CHCTEMbI OPraHOB YEJIOBEYECKOTO opranusmay, «buoreonenosy, «buocdepar», «Metosl
W3YYEHUS KUBOU MPUPOIBDY.

Ob6opynoBanue: nabopaTopHoe OOOpyJOBaHWE [UIsi TPOBEJCHUS HAOMIOACHUM, W3MEpeHui,
9KCIEPUMEHTOB.

IIpakTnueckas padora «lcnosp30BaHuE pa3InYHbIX METOA0B IIPU U3YUYEHUU KUBBIX CHCTEM.

Tema 3. Buonorus KijieTrku

Knerka — cTpykTypHO-()yHKIIMOHANIbHAS €IMHUIIA )KUBOTO. McTopus OTKphITHA KiIeTKU. PaboTs! P.
I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P. BupxoB). OCHOBHBIE MOJIOKEHUS
COBPEMEHHOM KJIIETOYHON TEOPUHU.

Metoapl MOJEKYIIPHONW U KIETOYHOM OMOJIOIMM: MUKPOCKOMHMS, XpoMaTtorpadus, sekTpodopes,
METOJT MEUYEHBIX aToMOB, JuddepeHIaTbHoe HIEeHTPU(PYTUPOBaHUE, KYJIbTUBHUPOBAHHUE KIIETOK.



H3yuenue ¢huxcuposanuvix Kiemox. IEKTPOHHAS MUKPOCKONHA. KoHgokanvHas MUKpoCKOnus.
Bumanvnoe (npusicusnennoe) uszyuenue Kiemox.

JdeMoHcTpanuu

[Toptpetsl: P. I'yk, A. JleBenryk, T. llIsann, M. Illneiinen, P. Bupxos, K. M. bap.

Tabmuuer 1 cxembl: «CBETOBOM MHKPOCKOID), «IJIEKTPOHHBIM MHUKpPOCKOI», «Mcropus pa3Butus
METOJIOB MUKPOCKOTII.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, MHUKpPOINpENaparbl pacTUTEIbHBIX, JKHUBOTHBIX W
OaKTepUATBHBIX KIIETOK.

IIpakTuuyeckas pabora «l3yueHnme MeTONOB KIETOYHOH Owojorum (xpomarorpadwus,
anekrpodopes, muddepennuanpHoe eHTpudyrupoanue, [TLP)».

Tema 4. XuMnueckasi opraHu3anus KJIeTKH

XHMMHMYECKUN COCTaB KJIETKH. Makpo-, MUKpO- U YJIbTPAMHUKPOXJIEMEHTH. Boma m €€ posip Kak
pacTBOpUTEINS, peareHTa, y4yacTHEe B CTPYKTYPHUPOBAaHUM KIETKH, TEIJIOperyasuud. MuHepanbHble
BEIIECTBA KJIETKH, UX Ouosiornyeckasi posib. Posib KaTHOHOB ¥ aHUOHOB B KJIETKE.

Opranuyeckue BelecTBa KJIETKH. buosiornueckue nonuMepsl. benku. AMUHOKUCIOTHBIA COCTaB
6enkoB. CTpykTyphl OenkoBoil Mosiekyinbl. [lepBudHasi cTpykTypa Oenka, nentuaHasi cBsizb. BropuuHas,
TpeTH4Hasi, 4YeTBepTUYHas CTPYKTypbl. JleHatypamus. CsoiictBa OenkoB. Kiaccuduxamust Oenkos.
buonoruueckue pynxum 6enxoB. [Ipuonsi.

VYrneBoapl. MoHOcaxapupl, AWcCaxapuibl, OJUTOcaxapuibl W monucaxapuapl. OOmui miaH
CTpOEHUS U (PU3UKO-XUMUYECKHE CBOMCTBA YIiIeBOJ0B. buonornueckue GyHKIIMHN YriIeBOJOB.

Jlunuger. [mapodunpHO-THAPODOOHBIE cBoMicTBa. Knaccudukanus nununos. Tpuriunepuasbl,
dhochomumnuapl, BOCKH, cTepouapl. bruonornyeckue GpyHkiuu aunuaoB. OOmye cBoWcTBa OMOTOTHISCKUX
MeMOpaH — TeKy4ecTb, CIOCOOHOCTh K CaMO3aMbIKaHHUIO, MTOIYIIPOHUIIAEMOCTb.

Hyxneunossie kucnotel. JIHK u PHK. Crpoenue nykienHoBbIX kuciaot. Hykneotuasl. [IpuHnmn
komruieMeHTapHocTu. [Ipasuno Yapradda. Crpykrypa JJHK — nBoitnas cnimpans. MecToHaxoXaeHHE U
ononornueckue ¢pynkuu JJHK. Buast PHK. ®ynkiuun PHK B kietke.

Ctpoenue monekynbl AT®. Makpospruueckue cBsizu B Mosiekysie AT®. buonorudeckue GyHKIun
AT®. BoccraHoBeHHBIE IEPEHOCUUKH, MX (PYHKITUU B KIETKE. /[pyeue nHykneozuompugocghamor (HT D).
CexBenupoBanue [IHK. Memoowr eenomuxu, mpanckpunmomuxu, npomeomuxu.

CrpykrypHas Ouojorusi: Ouoxumuueckue U Ouodu3Mueckue HCCIeAOBaHUS COCTaBa U
MIPOCTPAHCTBEHHOMN CTPYKTYpbl OMOMOJIeKyll. Moodenruposanue cmpykmypsl U OYHKYuLl OUOMONIEKYI U UX
Komniexkcos. Komnvromepuwiti Ouzaiin u opeaHudeckuii cunmes 6UOMOJIEKV U UX HENPUPOOHBIX AHAO208.

JdeMoHcTpanun

[Toptpersr: JI. Ilomuur, Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panxaun, ®. Csurep, C.
[Ipy3unep.

Huarpammbl: «Pacnpenenenue XUMHUYECKUX JIEMEHTOB B HEXHMBOW Mpuponae», «Pacmpenenenue
XUMHYECKUX PJIEMEHTOB B JKUBOI MPUPOJIEH.

Tabmuisr 1 cxembl: «llepuoguyeckas Tabnuia XUMUYECKUX 3JIEMEHTOB», «CTpoeHHE MOJIEKYIbI
BOJIbI», «BemiectBa B cocTtaBe opraHu3MoB», «CTpoeHHE MOJEKyNbl Oenkay, «CTpYKTyphl OENKOBOM
MOJIEKyNb», «CTpoeHue MOJEKyJ YIieBoaoB», «CTpoeHHe MOJeKyl JIunuaoB», «HykienHoBble
KHUCIIOTBI, «CTpoeHne MoJieKyibl ATODy.

Ob6opynoBaHue: XUMUYECKas ocyia 1 000pyI0BaHuUE.

JlabopaTopnas padora «O0HapyxeHHEe OETKOB C TOMOIIbIO KAU€CTBEHHBIX PEAKIIHID.

JlabopaTtopHass pabGora «lVccienoBaHne HYKIEMHOBBIX KHCIOT, BBIJACJIEHHBIX M3 KIETOK
Pa3IUYHBIX OPTaHU3MOBY.

Tema 5. Ctpoenne u GyHKIMH KIETKH



Tumbl  KIeTOK: dyKapuoThyeckas U mpokapuoTuueckas. CTpyKTYpHO-(yHKIHOHAIBHBIE
00pa3oBaHUS KJICTKH.

Crpoenne mnpokapuoTHueckoi kieTkd. Kierounas crenka Oaktepuit m apxeir. OcoOGeHHOCTH
CTpOCHHUSI TeTepoTpodHOM M aBTOTPO(HON MPOKAPUOTUYECKHX KIETOK. MeCTO W pojib MPOKapuoT B
OnoIIeHO3aX.

Crtpoenrie ¥ (GYHKIMOHMPOBAHUE OYKAPHOTHUYECKOW KieTku. [lmasmarmyeckas wmemOpaHa
(utasmaniemma). CTpyKkTypa IIa3MaTHYecKo MeMOpaHbl. TpaHCHIOPT BEHIECTB 4Yepe3 IUIa3MaTHUECKYIO
MeMOpaHy: maccuBHbBIN (quddy3usi, obneryénnas nudQysus), aKTUBHBIN (TIEPBUYHBIA U BTOPHYHBIN
akTHBHBIA  TpaHcmopt). [lomymponunaemocts MemOpanbl. PaGora HaTpuii-kanueBoro Hacoca.
OHAOIUTO3: MUHONUTO3, (aronuTo3. Jk301uTo3. Kneroynas crenka. CTpykTypa U QyHKIMH KIETOYHOM
CTEHKH pacTeHu, rpu0oB.

Huronnazma. [uro3zoms. [lutockener. JIBwkenwe 1uToruiasMbel. OpraHoWabl  KIETKH.
OnHomeMOpaHHBIE OpTraHOWIBl KIETKH: HdHAorIazMmarndeckas cetb (JIIC), ammapar [onbmxu,
JIM30COMBI, UX CTpoeHue U (yHKIMH. B3auMOCBsI3b 0JHOMEMOpPAHHBIX OpraHoua0B KieTku. CTpoeHue
TPaHYJSIPHOTO peTuKkyiayma. Mexanuzm nanpasnenus odenxoe ¢ IIIC. CuHTE3 pacTBOPUMBIX OEIKOB.
CuHre3 KieroyHblx MeMmOpaH. ['magkuii (arpaHyssipHbBIN) SHIOIUIA3MATUYECKUN  PETUKYIYM.
CekperopHas ¢pyHkuus annapara ['onbmku. Moouguxayusa denxos 6 annapame I onvoxcu. Copmuposka
benxkoe 6 annapame I[onvoxcu. TpaHCHOPT BeUIECTB B KIeTKe. Bakyolln pacTUTENbHBIX KIIETOK.
Knerounsrii cok. Typrop.

[ToyaBTOHOMHBIE OPraHOMAbI KJIETKW: MUTOXOHJPUH, MIACTUIIBL. [Ipoucxodcoenie MumoxoHoputi
u naacmuo. Cumobuoeenes (K.C. Mepeosckosckuil, JI. Mapeynuc). CtpoeHue u GyHKIIMH MUTOXOHAPUN U
mwiactug. [lepBuuHble, BTOPUYHBIE U  CJIOXKHBIE IUTACTUABI  (POTOCHHTE3UPYIOIIUX  JIYKAPHUOT.
XJI0pOTIACThI, XPOMOTIIACTHI, JISMKOTIJIACTHI BBICIIMX PACTCHUH.

Hememb6pannbie opranouasl kietku CtpoeHue M QyHKIIMH HEMEMOpPAaHHBIX OPraHOMIOB KIIETKH.
PuGocomsl. Ilpomeoscymounvie ¢unamenmsi. MUKpodUIaAMEHTBI. AKmMuHoBble MUKPOQDUIAMEHMNDL.
MplleyHble KIETKH. AKMUHo8ble KOMNOHEeHmbl HeMbluleunblx Kiemok. Muxkporpyoouku. Kierounsrii
ueHtp. CtpoeHue M JBIXKEHHE >XTYTUKOB U pecHUYEK. MUKpOTpyOOukH HuTOIIa3Mbl. LleHTprosb.
benku, accoyuuposannvle ¢ mukpogunamenmamu u muxpompybouxamu. MomopHule 6enxu.

SAnpo. Obonouka sapa, XpoOMaTHH, KapHOIUIa3Ma, SIIPBIIIKYA, UX CTpoeHHe M (YHKIHUH. SaepHBbIii
6enkoBbIil MaTpuke. [IpocTpaHcTBEHHOE pacloNioKEHUE XPOMOCOM B MHTEPGhA3HOM siAipe. Dyxpomamun u
cemepoxpomamun. belku XpomaTuHa — THCTOHBI. /[unamuxa si0epuou 006010uku 6 mumose. foepHulii
mpancnopm.

Knerounsie BxmroueHus. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK DJYKapHOT (pacTUTENbHOM,
YKUBOTHOM, TPUOHON).

JdeMoHcTpanun

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

Tabmuipel u cxembl: «CTpoeHHE JYKapHUOTHYECKOW KieTkn», «CTpoeHHe >KMBOTHOM KIIETKUY,
«CtpoeHne  pacTUTENbHOM  KIeTku»,  «CTpoeHue  MHUTOXOHApUM»,  «Smpo»,  «CtpoeHue
IIPOKapPUOTUYECKOMN KIETKI.

OO6opynoBaHHe: CBETOBOM MHMKPOCKOI, MHKPOIIPENapaTbl PAaCTUTENbHBIX, >KUBOTHBIX KIIETOK,
MUKpOIIpEnapaThl 0aKTepHaTbHBIX KIETOK.

JlabopaTopHasi pabora «/3ydeHne cTpOEHUs KIETOK Pa3IMYHbIX OPraHU3MOBY.

IIpakTuuyeckas padora «/I3ydeHne cBOMCTB KIETOUHOH MeMOpPaHBD».

JlabopaTopnas pa6ora «/ccnenoBanue mia3Moin3a 1 JemIa3MoIn3a B PACTUTENBHBIX KIIETKAX).

IIpakTnueckas padora «/3ydyeHne ABM>KEHUS LUTOIIA3MbI B PACTUTENIBHBIX KIETKaX).

Tema 6. OOMeH BelecTB M NPEeBpPAaLCHHE JHEPTHH B KJIETKe



AccuMWISIIA ¥ TUCCUMMJISIIMA — JIBE CTOPOHBI Merabosm3Ma. Tumbsl oOMEHa BEIIECTB:
aBTOTPOGHBIA W TeTepoTpoHBIA. YuacTHe KHCIOpoJa B OOMEHHBIX MpolleccaXx. DHEPreTHUecKoe
oOecrieyenne kieTku: mnpespamenue AT® B oOMeHHbIX mporeccax. DepMEHTATHUBHBIN XapakTep
peakiuii KiIeTo4Horo metabommsma. DEpMEHTBI, MX CTPOCHHE, CBOWCTBA W MEXaHU3M JCHCTBHSL.
KodepmenTsl. OTimmuns (GEepMEHTOB OT HEOPTaHMYECKUX KaTaau3aTopoB. benku-akTuBaTOphl U OCNKH-
WHTHOUTOPBI. 3aBHCUMOCTh CKOPOCTH (PEPMEHTATHBHBIX PEAKIUil OT pa3IMYHbIX (PaKTOPOB.

[lepBUYHBIN CHHTE3 OPTaHUYECKUX BEIIECTB B KileTke. DOTOCUHTE3. AHOKCUSEHHBIN U OKCUSEHHbIL
Gomocunmes y baxkmepuii. Ceemocobuparowjue nuemMenmvl U nueMeHmsl peakyuoHHoz2o yewmpa. Pomb
XJIOpOIUIACTOB B Tiporiecce otocuHTe3a. CBeroBas u TeMHOBast ¢azbl. Pomoovixanue, Cz., Cs- u CAM-
munsl ¢pomocunmesa. IlponykTuBHOCTh (poTOCHHTE3a. BnmsHuE pa3smuuHbBIX (AKTOPOB HA CKOPOCTh
¢doTocuHTe3a. 3HaueHue (POTOCUHTESA.

XemocuHre3. Pa3zHooOpasue OpraHu3MOB-XEMOCHHTETUKOB: HUTPUGUIUpYIOIINE OaKTepuu,
xKese300aKkTepun, cepoOaKTepuu, BOJIOPOAHbIE OaKTepUH. 3HAUEHUE XEMOCHHTE3A.

AnarpoOHble opraHu3Mbl. Buasl Opoxenus. IIpoaykTel OpoXeHHS M UX HCIOJIb30BaHHE
4eJI0BEKOM. AHa3pOOHbBIE MUKPOOPTraHU3MbI KaKk 00BEKThl OMOTEXHOJIOTUN U BO30yAUTENH O0JIE3HEM.

AspoOHBIE OpTraHU3MBI. JTalbl dHEpreTudeckoro oomena. [loaroroBuTenpHbIA dTam. [TUKOIN3 —
OECKHCIOPOJHOE PACUIETIEHUE TITFOKO3bI.

buonoruueckoe okucieHHe, WM KIETOYHOE [bIXaHWe. Poyib MHUTOXOHApPUN B mpolieccax
ounosornueckoro okucieHus. [{ukmuueckne peakmuu. OkuciutensHoe GochopuaupoBanue. IHepeus
Membpannoeo  epaduenma  npomonos. Cummez ATD: paboma npomonnou ATD-cunma3soi.
[IpeumymectBa a’poOHOro myTM OOMEHa BELIECTB IHepe]  aHa’poOHbIM. DPPEKTUBHOCTDH
SHEPTeTUYECKOT0 OOMEHa.

JdemoHcTpauuu

[Toptpetrsr: JIxk. Ilpuctim, K. A. Tumupsizes, C. H. Bunorpaackuii, B. A. Durensrapar, I
Murtuenn, I'. A. 3aBap3uH.

Tabmuubl u cxeMbl: «DOTOCHHTE3Y», «DHEpreTuueckuii oomen», «buocunres Genkay», «CTpoeHue
bepmenTa», «XeMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MHUKpPOCKOMN, OOOpyIOBaHUE [UIsl TMPUTOTOBJICHUS TMOCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPENapaToB.

JladopaTopHasi pab6ora «/I3yueHHe KaTaIMTHYECKOW AaKTUBHOCTH (epMEeHTOB (Ha mpuMepe
aMuUJIa3bl WK KaTaiasbl)y.

JlabopaTopHass pabora «3ydeHue (hepMEHTATUBHOIO paCIICIICHUS IMEPOKCHIA BOJIOpPOAa B
PaCTUTENBHBIX U )KUBOTHBIX KIETKAX).

JlabopaTopnasi pa6ora «CpaBHeHHE MPOIECCOB (DOTOCHHTE3a U XEMOCHHTE3a.

JlabopaTopnasi padora «CpaBHEHHE IPOIIECCOB OPOKEHUS U ABIXaHU.

Tema 7. HaciiencrBennasi uH(popManusi U peaju3anus eé B KJIeTKe

Peaknuun mMarpuuHoro cunres3a. [IpyHIIMN KOMIIIEMEHTAPHOCTH B PEAKLMSIX MATPUYHOTO CHHTE3A.
Peanuzarus HacienacTBeHHOW wuHGoOpManyu. ['€HETHYECKUH KOJI, €ro CBOWCTBAa. TpaHCKPUIIIHA —
MatpuuHblii cuHTe3 PHK. IlpuHUunbel TpaHCKpUNIMU: KOMIUIEMEHTAPHOCTh, AHTHUIAPAIIIEIbHOCTD,
acuMMmeTpuuHocTb. Cospesanue mampuunvix PHK 6 sykapuomuueckou knemxe. Hexooupyiowue PHK.

Tpancnsnus u e€ stansl. Yuactue TpancnoptHeix PHK B 6uocunTrese 6enka. YciaoBus OMocuHTE3a
oenka. KogupoBanue aMmuHOKUCIOT. Pons pubocom B OnocuHTe3e Oenka.

Cospemennbie npedcmasnenus o cmpoeruu 2enog. Opranuzalys reHoMa y MPOKapuoT U SYKapHuoT.
Perynsus akTUBHOCTH T'eHOB Yy npokapuoT. ['unoresa onepona (®. XKakob, XK. Mano). Moxexynapuvie
MexXaHusMbl dKcnpeccuu 2eHos y sykapuom. Ponv xpomamuna 6 pezynsayuu pabomoei cenog. Perynsius
0OMEHHBIX Mpo1eccoB B KieTke. Kierounslii romeocTas.



Bupycsl — HekieTouHble (JOPMBI KHU3HH M 0OIMraTHbie napa3uTbl. CTpOSHHE MPOCTHIX M CIIOKHBIX
BHPYCOB, PETPOBUpPYCcOB, Oaktepuodaros. JKuzuennvii yuxn JIHK-codepocawux eupycos, PHK-
codepacawux supycos, bakmepuoghazcos. Obpamuas mpaHCKpunyus, peeepmasd, unmezpasda.

Bupycusie 3aboneBaHusi 4enoBeka, XMBOTHbBIX, pactenuil. CIINJ], COVID-19, couumanbhbie u
MEJUIMHCKUE MPOOIEMBI.

Buoungopmamuka: ummeepayus u aumanuz 6Oorvwux maccusos («bigdatay) cmpyxmyphuix
ouonocuueckux oaumHvix. Hanomexuwonoeuu 6 oOuonoeuu u meouyuue. Ilpocpammupyemvie ¢hyHkyuu
benxos. Cnocobvl 0ocmasKu 1eKkapcms.

JdeMoHcTpanuu

[Toptpetsr: H. K. Konsuos, /1. Y. UBaHOBCKUI.

Tabnuub! u cxembl: «buocunTes 0enkay, «I'eHeTnueckuit Koay, «Bupyce», «bakrepuodaruy.

IIpakTnueckas padora «Co3aHue MOJENIN BUPYCay.

Tema 8. /KuzHeHHbBIN HUKJI KJIETKU

Knerounsiil muxi, ero nepuonasl U perymsnus. Martepdaza u muto3. OCOOEHHOCTH MPOLECCOB,
MpoTeKaIuX B uHTepdasze. [loaroroBka kieTku K neneHuro. IlpecunreTnyecknii (MIOCTMUTOTUYECKHUIT),
CUHTETUYECKUN U MOCTCUHTETUUECKUH (IPEMUTOTUYECKHI) epHOIbl HHTEP(PA3HI.

Martpuunsiii cunte3 JJHK — penmmkanums. IIpuanmnsr permukanvm JIHK: xommiemMeHTapHOCTS,
ITOJTYKOHCEPBATUBHBIM CUHTE3, aHTUNapaienbHOCTh. Mexanusm pemukanun  JIHK. Xpomocowmsl.
Ctpoenune xpomocoM. Termomepbl W TeloMepaza. XPOMOCOMHBIM Ha0Op KIETKH — KapHOTHII.
JIMTIoMTHBIN ¥ TaITIOMAHBIA HaOOpbl XpoMocoM. ['oMooruynbie XpoMocoMBbl. [10710BBIE XpPOMOCOMBL.

Henenue kinetkn — MuTo3. CTaauM MHTO3a U NMPOUCXOJAIIME B HUX Mpolecchl. THMBI MUTO3a.
Kaprokunes n nutokrnnes. buosornueckoe 3HaueHrE MUTO3a.

Perymsuus MUTOTHYECKOTO LIMKIIA KJIETKU. [IporpaMMupyemas kjaeTouHas rudesb — anomnros.

Knerounoe sapo, XpoMocombl, (GYyHKIMOHaJdbHAas TeHOMUKA. Mexanuzmsl npoaugepayuu,
oughgepenyuposxu, cmaperus u eubenu kiemok. «Lugpposas kiemxay — dbuoungopmamuueckue mooenu
@DYHKYUOHUPOBAHUSA KIEMKU.

JdemoHcTpauuu

Tabmuis! u cxeMbl: «OKU3HEHHBIN UK KIETKUY, «MuTto3», «CTpoeHue xpomocomy, «Pernkanus
JIHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpoTpenapathl: «MHUTO3 B KJIIETKaX KOPEIIKA JIyKa.

JlaGoparopHas padora «/3yueHre XxpoMOCOM Ha TOTOBBIX MUKPOIIpENapaTaxy.

JlabopaTopHnas padora «HaOmrogeHnne MuTo3a B KJIETKaX KOHYHMKA KOpeEIIKa Jyka (Ha FOTOBBIX
MUKpOTIpenaparax).

Tema 9. Ctpoenne u pyHKIHUN OPraHU3MOB

buonoruueckoe pasHooOpaszue opraHuzMoB. OIHOKIETOYHBIEC, KOJIOHUAIbHBIE, MHOTOKJIETOYHBIE
OpraHU3MBbI.

Oco0OeHHOCTH CTPOEHUSI M KU3HENESATEIHHOCTH OJHOKIIETOUHBIX OopraHu3moB. bakTepuu, apxew,
OJIHOKJIETOYHbIE TPUOBI, OJHOKIETOYHBIE BOJOPOCIH, pyrue NpoTUCThl. KoMoHHaNbHBIE OpraHU3MBIL.

B3auMocBs3p yacTeil MHOTOKJIETOYHOTO OpraHu3Ma. TKaHW, OpraHbl W CHUCTEMBbI OPraHOB.
Opranusm Kak exquHoe nesoe. 'omeocras.

Tkanu pactenuil. TUOBI pacTUTENBHBIX TKaHEW: oOpa3oBareibHas, MOKPOBHAs, MPOBOAIIAS,
OCHOBHasi, MexaHudeckas. OCOOCHHOCTH CTpoeHHus, (GYHKIHMA M pacrlojOkKeHHs TKaHEeW B opraHax
pacTeHuN.

TkaHM >KMBOTHBIX M Ye€JOBEKa. THWIBI MUBOTHBIX TKAaHEH: SNUTEIUANbHAs, COEIUHUTENbHA,
MbIIIeyHasi, HepBHast. OCOOCHHOCTH CTpOeHUs, PYHKIUN M PACIIONIOKECHHS TKaHEH B OpraHax »UBOTHBIX
U 4EJI0BEKa.



Opransl. BereraTuBHble M TE€HEpaTUBHbIE Opranbl pacTeHuil. OpraHbl U CHUCTEMBI OPraHOB
KUBOTHBIX U YeJOBeKa. OYHKIUH OPraHOB U CHCTEM OPraHOB.

Omnopa Tena opranu3moB. Kapkac pacrtenuit. CkeneTrbl OJHOKIETOYHBIX U MHOTOKJIETOYHBIX
KUBOTHBIX. Hapy)XHbII1 1 BHyTpeHHUl ckeneT. CTpO€HHE U TUIIBI COEAMHEHUS KOCTEM.

JIBukeHre OpraHu3MoB. JIBHJKEHHE OJHOKJIETOYHBIX OPraHW3MOB: aMEOOUJHOE, KI'YTHMKOBOE,
pecHUYHOE. J[BUKEHHE MHOTOKJIETOYHBIX PACTEHUI: TPONM3Mbl U HACTUHU. [[BHIKEHME MHOTOKIIETOYHBIX
KUBOTHBIX U YeJIOBEKa: MbIIeyHas cucrema. Peduexc. CkeneTHpIe MBI U HX paboTa.

IIntanne oprannsmoB. [loryonieHue BOJBI, YIIEKHUCIOTO Ta3a M MHUHEPAIbHBIX BEIIECTB
pacrenusiMi. [IutaHue XUBOTHBIX. BHYTPUIIOIOCTHOE M BHYTPHUKJIETOYHOE nuuieBapeHue. llutanue
MO3BOHOYHBIX JKMUBOTHBIX. OTHEIbl MHUIIEBAPUTEIHHOTO TpakTa. [lumieBapuTenbHBIE — KENE3bl.
[InmeBapuTenbHas cUCTEMA YEI0BEKA.

Jpixanue opranu3MoB. Jlpixanue pacrenuid. [lpixanue >xuBOTHBIX. Juddy3us ra3oB uyepes
MOBEPXHOCTh KJIeTKU. KoxHoe nprxanue. JlprxarenbHas moBepXHOCTh. JKabepHoe U JIErouHOE JbIXaHHE.
JIpiXxaHue TMO3BOHOYHBIX JKMBOTHBIX W 4YEJIOBEKA. OBOJIIOIMOHHOE YCIOKHEHHE CTPOCHUsS JIETKUX
MMO3BOHOYHBIX JKUBOTHBIX. JlpIXaTeNbHAs cUCTeMa YelloBeKa. MeXaHW3M BEHTHJISAINH JETKUX Y TTHUIl U
MJIEKOTIUTAOIMKX. Perymsius npixanus. [[prxatenbHbie 00BEMBI.

TpancnopT BemecTB y OpraHu3mMoB. TpaHCIIOPTHBIE CHCTEMBI pacTeHUi. TpaHCIOPT BEIECTB y
*KUBOTHBIX. KpoBeHOCHas1 cucrema u €€ opranbl. KpoBeHOCHas cHcTeéMa MO3BOHOYHBIX >KMBOTHBIX U
yenoBeka. Cepane, KpPOBEHOCHBbIE COCYObl M KpoBb. Kpyru KpoBooOparmieHus. IBOJIOLHOHHBIE
YCIIO)KHEHHSI CTPOEHHUSI KPOBEHOCHOM CHCTEMBbl IIO3BOHOYHBIX JKHBOTHBIX. Pabora cepama u eé
perynsanus.

Brinenenne y opranusmoB. Beinenenue y pactenuil. Boinenenue y »kMBOTHbIX. COKpaTUTENIbHbBIE
Bakyosid. Opransl BelenaeHus. OunbTpanus, cekpenusi 1 o0paTHOE BcachiBaHUE KaK MEXaHU3MbI PabOThI
OpraHoB BblAeNeHHs. CBsA3b MOJOCTH T€Jda C KPOBEHOCHOM M BBIJCIHUTEIBHON cCUCTEMaMU. Briaenenue y
MMO3BOHOYHBIX KUBOTHBIX U yenoBeka. [louku. Ctpoenue u pyHkuonuponanue HeppoHa. O6pa3oBaHue
MOYH Yy YeJIOBEKa.

3amura y OpraHu3MoOB. 3allUTa y OJHOKJIETOYHBIX Opranu3moB. Cropbl OakTepuil U LUCTHI
NpocTerinX. 3almuTa y MHOTOKJIETOYHbIX pacTeHuil. Kyrukyna. CpencrBa MacCMBHOM M XUMUYECKOU
3aIuThl. OUTOHLIMIBL.

3ammTa y MHOTOKJIETOUYHBIX >KMBOTHBIX. [IOKpOBBI M MX NpPOU3BOJHBIE. 3alllUTa OpraHU3Ma OT
OosesHeil. UMmyHHass cucrteMa 4venmoBeka. KieTOYHBIM M TYMOpPaJbHBIH UMMYHHUTET. BpoXI€HHBIN H
MpUOOPETEHHBIN criennpuyecknii MUMMYHUTET. Teopus KIOHaJTbHO-celleKTUBHOTO uMMyHutera (II.
Opnux, ®. M. bepner, C. ToneraBa). BocmanutenbHble OTBEThl OpraHu3MoB. Poib BpOXAEHHOTO
MMMYHHTETA B Pa3BUTUU CUCTEMHBIX 3a00JIeBaHU.

PazgpaxkuMocTs M peryisuus y OpraHu3MoB. Pa3npa)kuMocTbh y OJHOKIJIETOYHBIX OPraHHU3MOB.
Takcucel. PaznpaxuMocCTh U peryisiuus y pacreHuil. PocToBble BelecTBa U X 3HAUCHUE.

HepBHas cuctema u peduiekTopHasi peryasiiusi y >KMBOTHbIX. HepBHas cucrema u €€ OTIEINbI.
DBOJIIOIIMOHHOE YCJIOKHEHUE CTPOCHHUS HEPBHOM CHUCTEMbI y KMBOTHBIX. OTHENbl TOJOBHOTO MO3ra
MO3BOHOYHBIX JKUBOTHBIX. Peduiekc u pedrekropHas ayra. besycioBHbIe U YCIOBHbBIE peIeKCHI.

['yMopanbHas perynsiuus U 3HAOKPUHHAs CHCTEMAa KUBOTHBIX U uejoBeKa. JKene3bl 3HTOKPUHHOMN
CUCTEMBbl M HX TOpMOHBI. JleiicTBME TOpMOHOB. B3aMMOCBSI3b HEPBHOM M SHIAOKPUHHOM CHCTEM.
l'unoTtanamo-runoduzapHas cucrema.

JdeMoHcTpanuu

IToptper: U. I1. I1aBnoB.

Tabmuie! u cxembl: «OTHOKIETOUYHBIE BOJOPOCTN», « MHOTOKIIETOUHBIE BOJIOPOCINY, «bakTepumy,
«IIpocreiimuey, «OpraHbl LBETKOBBIX pacTeHUi», «CHUCTEMBl OpPraHOB IO3BOHOYHBIX >KMBOTHBIX),
«BHyTpeHHee cTpoeHue HaceKoMbIX», « TkaHu pacteHuit», «KopHeBbie cucteMbl», «CTpoeHue cTediisy,



«CTpoeHHe JMCTOBOM IIACTUHKMY, «TKaHM >KUBOTHBIX», «Ckener uenoBeka», «llumeBaputenbHas
cucremay, «KpoBeHocHass cucrema», «JlpixarenbHas cucrema», «HepBHas cucrema», «Koxay,
«Mpimeunast cuctemay, «BoiaenurenbHast cuctemay, « JHIOKpUHHAsA cuctemay, «CTpPOCHHE MBIIIIBD,
«Ummynuter», «KumeuHononoctHele», «CxeMa IUTaHUS pacTeHUi», «KpOBEHOCHbBIE CHCTEMBI
MMO3BOHOYHBIX JKUBOTHBIX», «CTpoeHue Tuape», «CrpoeHue IuiaHapun», «BHyTpeHHEe CTpoeHue
noxkneBoro uepmsi», «HepBuas cucrema poeio», «HepBHas cucrema ssrymku», «HepBHas cuctema
npecMmbIkaomuxcsa», «HepBHas cucrema nruny, «HepBHas cuctema muiekonurtaromuxy», «HepsHas
cUCTeMa 4yesloBeKay, «Pedekcy.

O6opynoBaHue: CBETOBOM  MHKPOCKOI, MHKpOIIpenaparbl OJHOKJIETOUHBIX OpPraHU3MOB,
MHUKpOIIpenapaTbl TKaHEW, pPAKOBHHBI MOJUIFOCKOB, KOJUICKIIMM HACEKOMBIX, WIJTIOKOXKHUX, >KUBbBIC
SK3EMIUISIPhl KOMHATHBIX PACTeHHUM, TepOapuu pacTeHUW pa3HBIX OTAENIOB, BJIAKHBIE Mpenaparbl
JKUBOTHBIX, CKEJIETHl TMO3BOHOYHBIX, KOJUICKIIMM OECIMO3BOHOYHBIX JKMBOTHBIX, CKEJET YeJIOBEKa,
o0opynoBaHuEe JUIsl AEMOHCTPALlMM TOYBEHHOTO M BO3AYIIHOTO MHTAHUS PACTEHH, paclierieHUs
KpaxMajga M OenkoB Mmoj JeicTBueM (EepMEHTOB, O00OPYAOBAHME AJS JIEMOHCTPALMHM OIBITOB IO
W3MEPEHUIO JKU3HEHHOM EMKOCTH JIETKMX, MEXaHW3Ma JbIXaTeNIbHBIX JBWKEHHM, MOJEIH TOJOBHOTO
MO3Ta Pa3TUYHBIX KHBOTHBIX.

JlaGoparopHas padora «/3yueHne TKaHeil pacTEeHUI.

JlaGoparopHas padora «/3yueHne TKaHei )KUBOTHBIX).

JlaGoparopHas padora «/3ydyeHne opraHoB IIBETKOBOTO PACTCHUS».

Tema 10. Pa3MHoOKeHHe 1 pa3BUTHE OPTAaHU3MOB

dopMbl pa3MHOXKEHHUS OPraHu3MoOB: Oecrmosioe (BKJIIOYAs BEreTaTUBHOE) M TOJIOBOE. Buibl
0€ecIo10ro pa3MHOKEHUS: IOYKOBAaHUE, CIIOPYIALUS, (pparMeHTaus, KIOHUPOBaHUE.

[TosmoBoe pasmuoxkenue. [losnoBble kineTku, win ramersl. Meio3. Cranuu meinosa. IloBenenue
XpoMocoM B Meio3e. Kpoccunrosep. buosorndeckuii cMbIC Mel03a ¥ TTOJIOBOTO Tiporiecca. Meio3 u ero
MECTO B KU3HEHHOM LIMKJIE OPTraHU3MOB.

[Ipen3aponpieBoe pazputue. ['amerorene3 y >KMBOTHBIX. IlosoBbie >kenespl. OOpazoBaHHWe W
pa3BUTHE NOJIOBBIX KIIeTOK. Cniepmarorenes u ooreHes. CTpoeHue MOJIOBBIX KIETOK.

OmnonoTBOpeHre U SMOpPHOHATIBHOE Pa3BUTHE KUBOTHBIX. CHIOCOOBI OTUIOIOTBOPEHUS: HAPYKHOE,
BHyTpeHHee. [lapreHorenes.

WunauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOreHe3). OMOpHUOJIOTHS — Hayka O pa3BUTUU
opranu3MoB. Mopgoeenez — o0na u3 enasuvix npobaem smopuonocuu. Konyenyus mopghozernos u mooenu
mopgpoeeneza. Cranuu 3MOpHOTEHE3a )KUBOTHBIX (Ha IpuMepe Jsaryiku). Ipoonenue. Tunsl apoOneHus.
Jemepmunuposannoe u HedepmuHuposanHoe Opoobnenue. bnacmyna, muner 6nacmyn. OcoOeHHOCTH
IpoOJieHUsT MJICKOTMTAIOMINX. 3apO/bIIIeBble JUCTKU (racTpyisius). 3akiagka OpraHoB U TKaHEH W3
3apOJIBIIIEBBIX JINCTKOB. B3anMmHOe BIusHUE dYacTell pa3BHUBAIOIIErOCS 3apoibliia (dMOpHOHANIbHAS
WHIYKIKA). 3aKiajika IJIaHa CTPOEHHUS >KMBOTHOTO KakK pe3yJlbTaT HEPapXUUYECKUX B3aUMOICHCTBHIA
reHoB. Brnusinue Ha SMOprHOHAIbHOE pa3BUTHE PA3IHUHBIX (PAKTOPOB OKPYKAIOIIEH CPEIbI.

Poct u passutue xuBOTHBIX. [locTamOpuonaneHbiii mepuon. Ilpsmoe u HempsiMoe pa3BUTHE.
Pa3Butne ¢ meramopho3om y 0eCrioO3BOHOYHBIX M TMO3BOHOYHBIX JKUBOTHBIX. bHolornyeckoe 3HaueHue
MPSIMOTO M HEMPSIMOTO Pa3BUTHUA, UX PaCIpPOCTpaHEHUE B Mpupoje. Tumbl pocra KMBOTHBIX. DaKTOPbI
PETYIAIMM POCTa KUBOTHBIX M ueioBeka. CTaauu TOCTIMOPHMOHANBLHOTO PAa3BUTHUSL Y JKUBOTHBIX H
yenoBeka. [lepuosipl oHTOreHe3a uenoBeka. CTapeHue U CMepTh KaKk OMOJIOTHYECKUE MPOLIECCHI.

PasMHOxeHne u pas3Butue pacteHuil. I'ameropur u crnopoput. Meiio3 B KM3HEHHOM IMKIIE
pacrenuii. OOpa3oBanue cnop B mpouecce Meiosa. ['ametorenes y pacrenuil. OminogoTBopeHHE U
pa3BHUTHE PACTUTENBHBIX OPraHu3MOB. J[BOITHOE OIIOIOTBOPEHHE Y IIBETKOBBIX pacTeHuii. OOpa3oBaHue
U pa3BUTHE CEMEHHU.

MexaHu3MBbl peryisii OHTOIE€HE3a Y PACTEHHUM U )KUBOTHBIX.



JdeMoHcTpanuu

[Toptpetst: C. I'. HaBamun, X. [lInemasn.

Tabmuuer u cxembl: «BereraTuBHOe pa3MHOXKEHHE», «THMBI 0ecroyioro pa3MHOKECHUS,
«Pa3MHOXkEHHE XJTaMHUJIOMOHAAb», «Pa3MHOXeHuEe OdBrieHb», «Pa3MHOXeHUE TUapbD, «Meinos3y,
«Xpomocombl», «l'amerorenes», «CrTpoeHue SHIEKIETKHM M crepmaro3ouaa», «OCHOBHBIE CTaauu
oHToreHesa», «lIpsmoe m Henpsmoe pasBurue», «Pa3zBurHe Malickoro xyka», «Pa3BuTue capaHum»,
«Pa3Butne nArymku», «J/{BolHOE OIUIOJOTBOPEHHE Yy IIBETKOBBIX pacTeHMiD», «CTpoeHue cemsiH
OJHOJOJIbHBIX U ABYIOJBHBIX PACTCHUN», «KM3HEHHBIM UKI MOPCKOW KamyCThbl», «/KU3HEHHBIA UK
MXa», «JKM3HEHHBIN HUKJ NATOPOTHUKAY, «KM3HEHHBIA LMK COCHBI».

O6opynoBaHue: CBETOBOW MUKPOCKOI, MUKPOIIPENapaThl SHIEKIETOK U CIEPMAaTO30H1I0B, MOJAEIb
«IMKn pa3BUTHS JIATYLIKHAY.

JladopaTopHas pa6ora «/3ydeHne cTpoeHus MOJIOBBIX KIETOK Ha TOTOBBIX MUKpPOIIpEnapaTax».

IIpakTuyeckasi padora «BbIsiBIEHHWE TNPU3HAKOB CXOJCTBA  3apOJBIINIEH  MO3BOHOYHBIX
YKUBOTHBIX).

JladopaTopHas pa6ora «CTpoeHHE OPTaHOB PA3MHOXKEHUS BBICITUX PACTECHUN.

Tema 11. I'eHeTHKA — HAyKa 0 HACJIEACTBEHHOCTH M U3MEHYMBOCTH OPraHU3MOB

Hctopus craHoBiIeHHs] U pa3BUTHs TeHETUKH Kak Hayku. Pabotel I'. Mennens, I'. ne ®pusa, T.
Moprana. Ponbp oTeuecTBeHHBIX Y4€HbIX B pa3Butuu reHetuku. Pab6orsr H. K. Komsmosa, H. U.
Bagsunosa, A. H. benosepckoro, I'. /I. Kapnieuenko, 0. A. ®wmmuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE TE€HETUYECKHE TOHATHS U CUMBOJIBL. ['OMOJIOTMYHBIE XpPOMOCOMBI, AJIJIEIbHBIE TEHBI,
aNbTEPHATUBHBIE IPU3HAKH, JOMUHAHTHBIN U PELECCUBHBINA MPHU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS
TuHUS, TUOpuabl, reHoturn, ¢eHotunl. (OCHOBHBIE METOAbI TE€HETUKU: T'HOPHI0IOrHMUYECcKUi,
LIHUTOJIOTUYECKHI, MOJICKYJIAPHO-T€HETUYECKHIA.

JdemoHcTpauuu

[Toptpersr: I'. Mennens, I'. ne ®puz, T. Mopran, H. K. Koasnos, H. U. Basunos, A. H.
benozepckuii, I'. JI. Kapnieuenko, 10. A. ®ununuenko, H. B. TumodeeB-PecoBckuii.

Tabmuis! u cxembl: «MeTOIbl TeHETUKIY, «CXEeMbI CKPELTUBAHUS.

JladopaTopHas padora «/[po3oduna kak 00bEKT TCHETHYECKUX UCCIEIOBAHUI.

Tema 12. 3aKOHOMEpPHOCTH HACJIEICTBEHHOCTH

Mounorubpuanoe ckpemuBanue. [lepBbiii 3akoH MeHzaenss — 3aKOH eIUHOOOpaszusi TUOpPUIOB
nepBoro nokosieHus. [lpaBuno nomuHupoBanus. Bropoil 3akoH MeHnzaens — 3aKOH paclleIUIeHUs
npu3HakoB. LluTonoruyeckre 0CHOBBI MOHOTHOPUTHOTO CKpeluBaHus. ['unoresa 4ucToTh raMer.

Anamuzupyrouiee ckpemuBanue. lIpoMexxyTouHblil xapakrep HacienoBaHud. Pacuiensenue
MIPU3HAKOB IIPU HETIOJHOM JIOMUHUPOBAHUMU.

JurubpunHoe ckpemuBanue. TpeTuil 3akoH MeHaenss — 3aKOH HE3aBHCHMOTO HAacCJEeIOBaHUS
npu3HakoB. LluTonoruueckre 0CHOBBI TUTHOPUIHOTO CKPEIUBAHUSI.

CuerieHHoe HacnenoBaHue npusHakoB. Pabotel T. Moprana. CuerieHHOe HacleoBaHUE T'eHOB,
HapylIEHUE CLEIJICHUS MEXKy TeHaMH. XpOMOCOMHAsl TEOPUS HACJIEICTBEHHOCTH.

I'enernka nosa. XpoMOCOMHBIM MEXaHU3M OIPEAEICHUS 110J1a. AYTOCOMBI U ITOJIOBBIE XPOMOCOMBI.
['omorameTHbIl U TeTEPOraMeTHBIN 1OJI. I'eHEeTHYECKast CTPYKTypa IMOJIOBBIX XpoMocoM. HacnenoBanue
IIPU3HAKOB, CLCIUICHHBIX C IIOJIOM.

I'enotun kak wnenoctHas cucreMa. [lnmedoTpomuss — MHOXKECTBEHHOE JIEHCTBUE TEHA.
MHoxecTBEeHHBIN ainenn3M. B3anmoneicTBue HeallsieNbHbIX TeHOB. KOMIIEMEHTapHOCTh. ONMCTa3.
[Tomumepust.

I'eneTnmueckuii KOHTPOJIb Pa3BUTHUA paCTCHHﬁ, JKHMBOTHBIX M YCJIOBCKA, a TAKXKC (I)I/ISI/IOJ'IOI‘I/ILICCKI/IX
nponeccoB, IOBCACHHA W KOTHUTHBHBIX (I)YHKI_II/Iﬁ I'eneTnyeckue MeXaHU3MBI CI/IMGI/IOFCHCSa,



MEXaHHU3MBbI B3aUMOJCUCTBHS «XO35IMH — TMapasuT» U «XO3SIMH — MUKpoOHom». ['eHeTHYecKue acmeKTh
KOHTPOJISL 1 U3MEHEHHS HACJIEACTBEHHON MH(POPMAIMH B MMOKOJICHUAX KJIETOK U OPraHU3MOB.

JdeMoHcTpanuu

IToptpersr: I'. Mennens, T. Mopras.

Tabmuuer u cxembl: «llepBerii u BTOpO# 3akoHBI Menzaens», «Tperuii 3akoH MeHaensy,
«AHanuzupyrolee ckpemuBaHue», «Henonnoe pomuHupoBaHue», «CLEMJIEHHOE HacjelI0BaHUE
MpPU3HAKOB Yy Apo3oduib», «l'eHetnka nonay, «Kapuotun uenoBeka», «Kapuotun npozoduisiy,
«Kapuotun ntuue», « MHOKECTBEHHbBIN AJJIENU3M», «B3auMOIeiCTBUE T€HOBY.

O6opynoBanue: MoOjAENb sl JAEMOHCTPALMM 3aKOHOB €IMHOOOpa3us THOPHIOB IIEPBOTO
MIOKOJIEHHUST W pAaCIICIUIEHMs] TPU3HAKOB, MOJENb JUIsl JEMOHCTPAllMM 3aKOHA HE3aBUCHUMOIO
HACJIEJOBAaHUSI TPU3HAKOB, MOJENb JUId JIEMOHCTpAllMM CLEMJICHHOIO HacleJOBaHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoTipenapar: «/[pozodunay.

IIpakTnueckas padora «/3ydyeHue pe3yabTaTOB MOHOTUOPUHOTO CKPEIIMBAHUS Y IPO30(PUITBD).

IIpakTnueckas padora «3ydyeHue pe3yiabTaToB JUIHOPUIHOTO CKPEIMBAHUS Y JPO30(QUIIBDY».

Tema 13. 3akoHOMEepPHOCTH U3MEHYMBOCTH

BsaumopneiictBue reHoruna u cpeasl mnpu GopmupoBanuu ¢eHotuna. M3MeHuYnBOCTh MPU3HAKOB.
KauecTBeHHBIE W  KOJIMYECTBEHHbIE TMpPU3HAKU. BUIbl HW3MEHUMBOCTHU: HEHACJIEJICTBEHHAs W
HacCJeACTBEHHAs.

MonudukanronHass u3MeH4YUBOCTb. Ponb cpenpl B (opMHpOBaHMM — MOAU(PHUKAIIMOHHOM
n3MeHunBoct. Hopma peakuuu mnpusHaka. Bapuanuonsbelii psn u  BapuanuoHHas kpuas (B.
Horanncen). CroiicTBa MOAM(MUKAITMOHHONW W3MEHUYUBOCTH.

l'eHoTnMueckass  W3MEHYMBOCTh.  CBOWCTBA  TI€HOTUIIMYECKOW  M3MEHUYMBOCTH.  Buasl
FeHOTUITNYECKOW U3MEHYUBOCTU: KOMOMHATUBHASI, MyTallHOHHASI.

KomOunatuBHAsT W3MEHUYMBOCTh. MeH03 W TIOJIOBOM TpOIeCC — OCHOBAa KOMOWHATUBHOM
M3MEHYMBOCTH. Poib KOMOWHATHMBHOM M3MEHUMBOCTH B CO3/IaHUU TEHETHYECKOro pa3HOOOpa3us B
npezaesax OJHOrO BUAA.

MyranroHHas U3MEHYMBOCTb. BUbI MyTaluii: F€HHbIE, XDPOMOCOMHBIE, TeHOMHbIE. CIIOHTaHHBIE U
WHIYLMPOBAHHbIE MyTalluu. fliepHble M LUTOIUIa3MaThudeckue myrauud. COMaTUYECKHME U IOJIOBHIE
MyTtauuu. [IpuunMHBl BO3HUKHOBEHMS MyTaluid. MyTareHsl W HMX BJIMSHUE HAa OPraHU3MBL
3aKOHOMEPHOCTH MYTAallMOHHOI'O Mpolecca. 3aKOH TOMOJIOTHMYECKHX pSAJOB B HACJIEICTBEHHOU
u3menunBocty (H.W. BaBunoB). BuesaepHas n3MeHUMBOCTh M HACIEACTBEHHOCTb.

Onucenemuka U JINUSEHOMUKA, PpOIb  INULEHEMUYEeCKUX (Haxmopos 6 HACLe008aHuu U
UBMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS ) OPSAHUZMOS.

JdeMoHcTpanun

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

Tabmuer w cxembl: «Buzgel  u3mMeHunBOCTH», «MoaudukanuoHHAs  U3MEHYHBOCTHY,
«KoMmOuHaTiBHAsT M3MEHUMBOCTHY, «Meio3», «OmnogoTtBopenue», «l'eHeTnueckue 3abo0eBaHUS
yesoBeKay, «Bunpl myranuii».

OO6opynoBaHue: KHUBbIE U TepOapHbIe HK3EMIUIIPhl KOMHATHBIX pacTeHul, pucyHku ((oTtorpadun)
KUBOTHBIX C Pa3IUYHBIMU BUIAMH U3MEHYUBOCTH.

JlaGopatopHnas paGora «lccinenoBaHue 3aKOHOMEPHOCTEH MOAM(PUKALMOHHON H3MEHUMBOCTH.
[TocTpoeHne BapUallMOHHOTO Psiia U BAPUALIMOHHOM KPUBO.

IIpakTnueckas padora «Myrauu y Apo30¢uibl (Ha TOTOBBIX MUKPOIIPENapaTax)y.

Tema 14. I'eHeTnKa Yes10BeKa

Kapuotun uenoBeka. MexayHapoJHas mporpamma HCCIEOBaHUSA T€HOMa 4YelloBeKa. MeTomabl
W3YYCeHUS TCHETUKH 4YeJIOBeKAa: IeHeallOTMYECKUH, OJIM3HEIOBBIM, ITUTOTCHETUYECKUH, MOMYIsIIHOHHO-
CTaTUCTUYECKUI, MOJIEKYJIIpHO-TeHeTn4YecKnil. COBPEMEHHOE ONPENEIIEHNE T€HOTHUIIA: ITOJTHOT€HOMHOE



CEKBCHHPOBAHUE, TEHOTUNUPOBaHHE, B TOM uucie c nomowmbto I[I[[P-ananusza. HacneactBeHHbie
3a00JieBaHMsT YellOBeKa. ['@HHbIE W XPOMOCOMHBIE OOJIE3HM 4YelloBeKa. boie3Hu ¢ HacieJICTBEHHON
MPEAPACIIONOKEHHOCThIO. 3HAUEHWE MEJUIMHCKONW TEHETUKU B TMPEAOTBPALICHUHM U JICUCHUU
TeHETHUYECKUX 3a00JeBaHUN denoBeka. MeIUKO-TeHETUUECKOe KOHCYIhbTHpOBaHUE. CTBOJIOBBIC KICTKH.
[loHATHE «TEHETHYECKOro Trpy3ay». DTHYECKHUE AacCMEeKThl HCCIEIOBAaHMM B O0JACTH peJaKTHPOBAHUS
F€HOMA U CTBOJIOBBIX KJIETOK.

I'enernyeckue (akTOpbl TOBBIIICHHOH YYBCTBHUTEIBHOCTH 4YENOBEKa K (QHU3UYECKOMY W
XUMHUYECKOMY 3arpsi3HEHHIO OKpYKArolel cpenpl. ['eHeTnyeckas NpeapacnoiOKEHHOCTh 4YEJIOBEKa K
MaTOJIOTUSIM.

JdeMoHcTpanuu

Tabmuuber u cxembl: «Kapuotunm uenmoBekay», «MeToabpl H3ydyeHUs TEHETHKH YEJIOBEKaY,
«['enernueckue 3a00€BaHUs YETOBEKAY.

IIpakTnueckas padora «CocTtaBieHre U aHATIU3 POJOCIOBHONY.

Tema 15. Cestexkniusi opraHu3sMoB

JlomecTuKkanus ¥ CeNeKIus. 3apokIeHne celekiuu u qomectukanun. Yuenue H. M. BaBuiosa o
[lenTpax MpOUCXOXKIEHUS U MHOTOOOpa3usl KyJIbTypHBIX pacTeHUi. Posib celeKkuu B CO3JaHUU COPTOB
pacTeHui ¥ mopo )KUBOTHBIX. COpT, MOPOAa, IMTaMM. 3aKOH TOMOJIOTUYECKUX PSAJ0B B HACIIEICTBEHHOU
m3menunBoctd H. V. BaBumnoga, ero 3naueHue 11 CEJIEKIIMOHHON PabOTHI.

Metoipl ceneKMOHHONW paboThl. VIckyccTBEHHBIN OTOOp: MACCOBBIM M MHIWUBUIYAIbHBIA. DTaIlbl
KOMOMHAIIMOHHOW ceJieKun. VcmpiTaHne MNpoW3BOIUTENEH MO TOTOMCTBY. OTOOp 1O TEHOTUIY C
MTOMOIIBIO OLIEHKH (peHOTHUIIa OTOMCTBA U OTOOP MO FeHOTUNY ¢ moMoIbio aHanuza JIHK.

HckyccTBEeHHBIM MyTareHe3 Kak METOJ| CEJIEKIIMOHHOW paloThl. PaawialiMOHHBIA M XUMHUYECKUIN
MyTareHe3 Kak HCTOYHUK MYyTallMil y KynbTypHBIX (opm opranusmoB. Mcmosb30BaHne T€HOMHOTO
penakTupoBaHusi U MeTooB pexkomMOuHaHTHBIX JIHK nns momydenust mcxogHoro martepuana Aiis
CEJICKIUU.

[Tonyuenue mnonumionnoB. BHyrpuBugoBas rubpuanzanus. Bian3kopoICTBEHHOE CKpellMBaHUE,
win uHOpuauHr. HeponcTBeHHOE CKpeluMBaHUE, WM ayTOpUIUHT. ['eTepo3uc U ero NPUYUHBL.
Wcnonb3oBanue rerepo3uca B cenekuud. Otnanéunas rubpuausanus. Ilpeomonenue OGecrmoaus
MEXBUJOBBIX THOPUAOB. JIOCTHXKEHUS CEJIEKIIUU PACTCHUM U KUBOTHBIX. «3e1EHAS peBONIIoYUsLY.

CoxpaHeHHe U U3yYEHHE T€HETUUECKUX PECYPCOB KYIbTYPHBIX PACTEHUN U UX JUKHX POAUYEH IJIs
CO37aHMSI HOBBIX COPTOB M THOPHIOB CEIbCKOXO3SHUCTBEHHBIX KYIbTYp. M3yueHue, coxpaneHue u
ynpasienue 2eHemuyecKUMU pecypcamu CenbCKOXO3AUCMEEHHbIX U NPOMbBICIO8bIX HCUBOMHBIX 8 Yensx
VAVYUULEHUST CYUECMBYIOWUX U CO30aHUsL HOBbIX NOPOO, JTUHUL U KPOCCO8, 8 MOM Yucle ¢ NPUMeHeHueM
COBPEMEHHBIX MeMOO08 HAYYHLIX UCCIEeO08AHUL, NEPe008blX UOell U NePCNeKMUBHBIX MEXHOLO2UIL.

JdeMoHcTpanun

[Hoptpers: H. . BaBunos, . B. Muuypun, I'. JI. Kapneuenxo, II. II. Jlykesuenko, b. JI.
Acraypos, H. bopnoyr, /1. K. bensies.

Tabmuip! u cxembl: «L[eHTpBI TPOUCXOXKIEHUS U1 MHOTO0Opa3us KyJIbTYPHBIX PacTeHUN», «3aKoH
TOMOJIOTUYECKUX PSAJOB B HACJIEACTBEHHOM HM3MEHUYUBOCTH», «Meroasl cenekuumn», «OTnanéHHas
rudbpuan3anusy, «MyrareHesy.

JlabopaTtopHasi pa6ora «/3yuyeHue COpPTOB KYyJIbTYpPHBIX pPAcTeHUH M TOpPOJ JOMAIIHHUX
YKUBOTHBIX».

JlabopaTopHas padora «/3ydueHrne METOJIOB CEJIEKIIUN PAaCTEHUI.

IIpakTnueckas padora «lIpuBuBKa pacTeHui».

Ikckypeusi «OCHOBHBIE METOABI W JIOCTHIKEHHS CEJEKIIMH pPACTeHUH U IKUBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHIIUIO, MIIEMEHHYI0 (hepMy, COPTOUCTILITATEIbHBINA YIaCTOK, B TEIUIMYHOE XO3SHCTBO,
B 1a00OPaTOPUIO arPOYHUBEPCUTETA WU HAYYHOTO IIEHTPA)».



Tema 16. buorexHos0rusi 1 CHUHTeTHYeCKAs OMOJIOT U

OOBeKTBl, HCHONb3yeMble B OHOTEXHOJOTMH, — KJIETOYHbIE W TKAaHEBBIE KYJIbTYPHI,
MUKPOOPraHU3MBI, UX XapaKTepUCTHKA. TpaaulMoHHAs OMOTEXHOJOTHs: XjeOoleyeHue, MoydyeHHe
KHMCJIOMOJIOYHBIX IIPOJIYKTOB, BHHO/JICIIHE. MuKpoOHOIOTHYEeCKUN CUHTE3. OOBEKTHI
MUKPOOHOJIOTHYECKUX TeXHOIOTHH. [Ipon3BOACTBO Oenka, aMUHOKUCIIOT U BUTAMUHOB.

CozlaHue TEXHOJIOTUH U MHCTPYMEHTOB LEJIEHANPABIEHHOTO W3MEHEHUS U KOHCTPYHUPOBAHHUS
IF€HOMOB C LEJBI0 NOJY4YEHUs OPraHU3MOB M MX KOMIIOHEHTOB, COJEpXKAIMX HE BCTPEYAIOIIMECS B
npupojie OMOCHHTETUYECKUE TTYTH.

Knerounas umxenepust. MeTopl KyabTyphl KJIETOK U TKaHEH pacTeHUU W KUBOTHBIX. KprnoOaHKkH.
Comarnyeckas THOpUIM3aIys ¥ COMAaTHYECKU SMOpHorenes. Vcrnonp30BaHue TraruioOnIOB B CENEKIHH
pactenuil. [lonyuenue MOHOKIOHANbHBIX anmumen. Mcnonv3oeanue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX
anmumen 6 meouyune. VICKyCCTBEHHOE OILIOIOTBOpeHUE. PeKOHCTpyKIus SHIEKIETOK U KIOHUPOBAHUE
KUBOTHBIX. MeToJ| TpaHCIJIaHTallMM SIJep KIETOK. exHono2uu 0300pO6NeHUsl, KVIbMUBUPOBAHUs U
MUKPOKIIOHANIbHO20 PA3ZMHONICEHUS CeNbCKOXO3AUCNEEHHBIX KYIbMYP.

XpOMOCOMHAsi W TEHHas WHXeHepus. VICKyCCTBEHHBI CHHTE3 TI€Ha M KOHCTPYMPOBAHUE
pekomOunantabix  JIHK. Cozdanue mpanceennvix opeanuzmos. JIOCTHKEHUS U TEPCIICKTHUBHI
XPOMOCOMHOM U T€HHOM MHKE€HEPUU. DKOJIOTHUECKHE U AITUYECKUE POOIeMbl FT€HHON MH)KEHEPHH.

Menunuuackue OuotexHosnoruu. [loctreHomuas 1mdposass wMemunmua. [II[P-guarsocruka.
MeTaboJIOMHBIN aHau3, TEHOIEHTPUYECKUN aHaIu3 MPOTEeOMa YeJIOBEKa ISl OIEHKH COCTOSIHHS €ro
310poBbs. lcmosnp3oBaHMe CTBOJIOBBIX KIETOK. TapreTtHas Tepamnust paka. 3D-Ouommxenepust s
pa3paboTku (yHIaMEHTAJIbHBIX OCHOB MEIMIIMHCKMX TEXHOJIOTHH, CO3JaHMsI KOMIUJIEKCHBIX TKaHeu
COUETaHUEM TEXHOJIOTUH TpEXMEPHOTO OWONMpUHTUHra U ckaddoiauHra [Uisi peuieHusl 3aaad
MEPCOHANN3UPOBAHHOW METULIUHBI.

Cozanue BEKTOPHBIX BakKIUMH C Iedbl0  o0ecreueHuss KOMOWHUPOBAHHOM 3aIllMThl  OT
Bo3Oyauteneii OPBU, ycraHoBieHHE MOJIEKYJISPHBIX MeXaHW3MOB ¢yHkimonuposanuss PHK-
COJIeprKalliuX BUPYCOB, BHI3BIBAIOIINX 0CO0O0 OMAcHbIE 3a00JIeBaHUS YEIOBEKa U KUBOTHBIX.

JdemoHcTpauuu

Tabmuipsl u cxembl: «Vcrmoab30BaHUE MHUKPOOPTaHU3MOB B IMPOMBIIIICHHOM IPOU3BOJICTBEY,
«Knerounast nuxxenepus», «I'eHHass HUHKEHEPUI».

JladopaTopHas pa6ora «/3ydeHne 00bEKTOB OMOTEXHOIOT U,

IIpakTHyeckas padora «[loayyeHne MOJIOYHOKUCIBIX IPOYKTOBY.

Jkckypeust «buorexHonoruss — BaxHeHIIas MPOU3BOJUTENbHAS CHJIA COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHUECKOE MPOU3BOICTRO)».

11 KJIACC

Tema 1. 3apoxkaeHue U pa3BUTHE YBOJTIOLHMOHHBIX NIPEACTABJICHUN B 0HOJIOTHHI

OpomonmonHas teopus Y. JlapBuna. Ilpenmoceliky BO3HMKHOBEHMsI JapBuUHU3MA. JKu3Hb H
Hay4dHas JaedarenbHocTh Y. /lapBuHa.

JIBokyiiye cuibl 3Bosouuu BuaoB mo Y. JlapBuHY (BBICOKAas MHTEHCHBHOCTb Pa3MHOXKEHMS
OpraHu3MOB, HACJIEJICTBEHHAss HW3MEHYMBOCTb, OOpb0a 3a CyIIeCTBOBAaHME, €CTECTBEHHBI U
UCKYCCTBEHHBIH 0TOOD).

Odopmiienne cunrernueckoi Tteopuu sBomonuu (CTD). HelftpanbHas Teopus 3BOJIOLUM.
CoBpeMeHHas 5BOJIIOLIMOHHAS OHOJNOTWs. 3HAY€HUE OHBOJIOIMOHHOM Teopud B (POPMUPOBAHUH
€CTECTBEHHO-HAY4YHON KapTHHBI MUDA.

JdeMoHcTpanuu



[Toptpersl: Apucrorens, K. Jlunneit, K. b. Jlamapk, 3. XK. Cent-Unep, XK. Kiobe, Y. [lapsun, C.
C. YerBepuxos, 1. U. llImansraysen, Ix. Xonnein, . K. benses.

Tabmuuer u cxemsl: «Cucrema xuBoil npupoasl (mo K. Jlunuero)», «JlecTHuna KHUBBIX CYIIECTB
(mo Jlamapky)», «MexanusM (GpopMupoBaHHs MPUCIIOCOOICHUH Y paCTeHUN U KHUBOTHBIX (110 Jlamapky)»,
«Kapra-cxema mapmipyra nyremectsust Y. lapeuna», «Haxonku Y. JlapBunay, «®opmbl 60pbOBI 32
cymectBoBaHuey», «llopoapl rTosyOeit», «MHoOrooOpasue KymbTypHBIX (opMm KamycTbl», «l[lopomsr
JIOMAILIHUX XUBOTHBIX», «Cxema oOpa3oBaHusi HOBbIX BUJOB (1m0 Y. JlapBuny)», «CxeMa COOTHOILIEHUS
JBUKYIIMX CHII 3BOJIIOLIMMWY, «OCHOBHBIE TIOJIOKEHUSI CUHTETUYECKON TEOPUU 3BOJIIOLIUN.

Tema 2. Muxkpo3Bosonus 4 eé pe3yJbTaThl

[lonmymsiuust  Kak d3JeMeHTapHas enuHuna s3Bojouud. CoBpeMEHHbIE METOJbl  OLIEHKHU
TeHETUYECKOTO pa3HooOpa3usi U CTPYKTYypbl mnonyiasuui. lV3MeHeHue reHooHIa MOMYISIMM Kak
3JIEMEHTApHOE HBOJIIOLIMOHHOE SIBJIEHHE. 3aKOH reHeThuueckoro pasHoBecus JIx. Xapau, B. BaitnOepra.

DOneMeHTapHble (GaKTOPHI (IBMIKYIIKE CUIIBI) 3BOJIIOIMKA. MyTarmoHHbIi nporecc. KomObunatuBHas
M3MEHYUBOCTh. Jpelid reHoB — ciaydaiiHpie HEHANIPaBICHHBIC M3MEHEHUS YaCcTOT aJUIesie B MOMYISIIHSIX.
Oddexr ocHoBarensi. Ihgexm Oymovirounoco eopaviuika. CHudceHue 2eHemu4ecKkoeo pasHooopasus:
npuuunsl u careocmeus. Ilposenenue sgpghexma Opeiiha cenos 6 OOMBUWUX U MATLIX NONYAAYUSIX.
Murpanuu.  M3omsimst nomynsiuuid:  reorpadguueckas — (MPOCTpaHCTBEHHas),  OuoJorHueckas
(perpotyKTUBHAs).

EcrtectBennslit oT60p — HampaBistomuil ¢axkrop sBomonnu. opmbl ecTecTBEHHOro 0TOOpA:
JBUKYIIMM, CTaOWIN3UpPYIOUUH, pa3peiBatomiuid (qu3pyntuBHbIi). [lonoBoit ot6op. Bo3HukHOBeHUE U
ABOJIIOIMS COI[UAJIBHOTO MMOBECHUS )KUBOTHBIX.

[IpucnocobaeHHOCT,  OpPraHU3MOB  KaK  pe3yiabTaT  MHUKPOSBONIONHMH.  Bo3HUKHOBEHHE
MpUCTIOCOONeHUH y opraHu3MoB. Apomopdo3bpl u uaumoadantanuu. [IpuMepsl mnpucnocoOIeHU y
OpPraHU3MOB: MOP(OJIOTHIECKHE, bu3noIoTHYECKHE, OMOXUMUYECKHUE, MOBE/ICHYCCKHE.
OTHOCHUTENBHOCTH MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepuu u ctpyktypa. Bunoo6pa3oBanue kak pe3yabTaT MUKpPO3BoJonnu. M3omsus —
KItoYeBoil  axktop BuIooOpazoBaHua. Ilytm u  cmocoObl  BUA00Opa3oBaHMS: aJUIONATPUUYECKOE
(reorpaduueckoe),  cUMIATpUUecKoe  (IPKOJOTHYECKOE),  «MTHOBEHHOE»  (TOJUILIOMIU3AIIMS,
rubpuanzaiys). JJITenbHOCTh 3BOTIOIMOHHBIX TPOLIECCOB.

Mexanu3mbl popMHupoBaHUs OMOIOTHYECKOTO pazHOOOpa3usi.

Ponb 3BOIOIIMOHHON OMOJIOTHH B pa3pabOTKe HAy4HBIX METOIOB COXpaHEHHsS OHOpa3zHOOOpaswusl.
MUKpO3BOIIONHS U KOABOJIIOLUS MApPa3sUTOB U UX X035€B. MexaHu3Mbl (pOopMHpPOBaHUS YCTOMYMBOCTH K
AHTUOMOTHKAM U CIIOCOOBI OOPHOBI ¢ HEH.

JdeMoHcTpanun

[Hoptpersr: C. C. UeTBepukos, . Maiip.

Tabnuis! u cxembl: «MyTallMOHHAS U3MEHUUBOCTBY, «llomynaunonHas cTpykTypa Buaa», «Cxema
MposiBlieHUs1 3aKkoHa Xapau—BaitHOepray», «/IBuKylllne CHUIIbI 3BOJIONUNY», «IKOJOTHYECKAsT HU30JALUS
MOMYJSIIUK ceBaHCKOM openny, «I'eorpadudeckast H30JA1Us TUCTBEHHUIBI CHOMPCKON U JTUCTBEHHUIIBI
naypckoi», «llonmynsnuoHHbIE BOJIHBI UHWCIEHHOCTH XHMIIHMKOB H XepTB», «(Cxema JeHCTBHSA
€CTeCTBEHHOro 0TOopa», «®DopMbl O60pbOBI 3a cymiecTBOBaHME», «VHAYCTpHANbHBIA METaHU3M»,
«OKuBble nckomnaemele», «IIOKpOBUTENBCTBEHHAs OKpacKa »KMBOTHBIX», «lIpenmymnpexnaromas okpacka
KHUBOTHBIX»,  «Dusnonorunyeckue  agantamun», «llpucnocobieHHOCTh  OpraHM3MOB U €&
OTHOCHUTENIbHOCTHY, «Kpurepun Bunay, «Buabl-nBoitHukm», «CTpykTypa Buaa B npHupoje», «CrnocoOsl
BUJI000pa3oBanus», «l'eorpaduueckoe BHI000pa3zoBaHHE TPEX BHUJIOB JaHABINIEH», «IKOIOIMUYECKOE
BUJI000pa30BaHue BUOB CUHUI, «[lonumuonasl pacrenuit», «KanycTHo-peneunblii ruopum.



Ob6opynoBanue: repdapuy pacTeHUi, KOJIEKIIMA HACEKOMBIX, Uy4elia ITHII U 3Bepeil ¢ mpuMepaMu
Pa3NUYHBIX MPUCIIOCOONCHHUH, Yydyela NTHIl U 3BEpel pasHBIX BHUIOB, IepOapuu pacTeHUH OIM3KUX
BUJIOB, 00pa30BaBIINXCA PA3IIMYHBIMU CIIOCOOAMHU.

JladbopaTopHas padora «BplsiBIeHHE U3BMEHUYUBOCTH y 0COOEH OJTHOTO BUIAY.

JlaGopaTopuas padora «[IpucrnocobaeHnss OpraHu3MOB U UX OTHOCUTENIbHAS 11€JIECO00Pa3HOCTDY.

JlabopaTopnas pa6ora «CpaBHEHUE BUIOB 10 MOPHOJIOTUYECKOMY KPUTEPHUIO».

Tema 3. Makpo3Bo/ionusi M e€ pe3yJbTaThl

Metonpl u3ydeHuss MakposBosoluu. llaneoHTonoruueckue MeETOAbl M3YYEHHUS SBOJIOLMH.
[lepexoanbie GOPMBI U HUIIOTEHETUYECKHE PSIIBI OPraHU3MOB.

buoreorpaduueckne meroapl m3ydeHus sBomonud. CpaBHeHue (uopbl U (ayHBl MaTEpPUKOB U
oCcTpoBOB. broreorpaduueckue obmactu 3emian. Buabl-sHAEMUKH U PETUKTHI.

OMOpHOJIOTHYECKHE UM CPaBHUTEIBbHO-MOP(OJIOTMYECKHE METOJbl  M3YYEHHUS  SBOJIOLUH.
'enernueckue MeXaHM3Mbl SBOJIIOLIMM OHTOTE€HE3a U TMOSBICHHUS SBOJIIOLIMOHHBIX HOBUIECTB.
['omonoruuneie W aHAJIOTHYHBIE OpraHbl. PyaumeHTapHbBIE OpraHbl W aTaBU3MbL. MOJEKYISIPHO-
reHeTUYeCcKne, OMOXMMUYECKHE U MaTEMaTUUECKUE METO bl U3YYEHUsI IBOJIIOLMU. ['OMOJIOTMUHBIE TE€HBI.
CoBpeMeHHbIE METO/Ibl TOCTPOCHHUS (PUITOTEHETUUECKUX JIEPEBHEB.

XPOMOCOMHBIE MYTAIlMH U 3BOJIIOLHSI TEHOMOB.

O6mme 3akoHOMEpPHOCTH (TpaBWia) HBOMIONUHU. [lpunyun cmenvr @ynxyui. HeobpaTuMocTs
ABOJIIONMH. AJaNTUBHAS paauanus. HepaBHOMEPHOCTh TEMIIOB BOJIIOLINU.

JdeMoHcTpanuu

[Toptpetsr: K. M. bap, A. O. KoBanesckunii, @. Mromiep, 3. I'ekkens.

Tabmuibl 1 cxeMbl: «DUITOTEHETUUSCKHUH PSIT JIOMIAAN», K APXEONTEPUKC, «3BEPO3YOBIC AMIEPHIY,
«Crerouedanb», «Puanopute», «CeMeHHBIE TaNOpPOTHUKH», «buoreorpaduueckne 30HBI 3eMiIny,
«petid xontunentoB», «PemukTel», «HauanmpHble cTaguu SMOPHOHAIBHOTO Pa3BUTHS MO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMUHBIE U aHAJOTUYHBIE OPraHbl», «PynInMEHTB», «ATaBU3MBI», «XPOMOCOMHBIE
HaOOphl yeloBeKa M IIMMIAaH3e», «[7aBHble HampaBieHHs 3BOJOLUKY, «OOUMEe 3aKOHOMEPHOCTH
3BOJIIOLIMY.

O6opynoBaHue: KOJUIEKLUH, repOapuu, MYJSHKH HCKOMAEMBIX OCTATKOB OPraHMW3MOB, MYJISKU
TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYAUMEHTAPHBIX OPIraHOB U aTaBU3MOB, KOJUIEKIIUM HACEKOMBIX.

Tema 4. [Ipoucxo:kaeHue u pa3BuTHE )KU3HU HA 3emJie

Hayunble runoressl MpoMCXOXKACHUS XU3HU Ha 3emie. AOuoreHes u mancnepmus. JloHaydHbie
MIPEJICTaBJICHUS O 3apOKACHUU KU3HU (KpealnoHu3M). ['Mnore3a moCTOSSHHOTO caMO3aposKICHUS KU3HU
u e¢ omposepxkenue omnbiTamu @. Penu, JI. Cnammannanu, JI. Ilactepa. IlpoucxoxaeHue XU3HU U
acTpoOHOJIOTHSI.

OcHOBHBIE JTanbl HEOpraHMYeckod sBojtonuu. [lmaHetapHas (reojioruyeckasl) SBOJIIOLHSL.
XuMuyeckasi dBOJIONMS. AOHMOTEHHBI CHHTE3 OpraHMYeCcKHX BemllecTB U3 HeopraHudeckux. OmpiT C.
Mumnepa u I'. FOpu. O6pa3zoBanue noaumepoB u3 MmonomepoB. KoanepBatnas runoresa A. M. Onapuna,
rUroTe3a nepBu4Horo OynboHa J[k. Xonzaeiina, renetudeckas runoresa I'. Mémnepa. Pu6osumer (T. Yek)
u runote3a «mupa PHK» V. I'unbepra. @opmupoBanue MeMOpaH ¥ BO3SHUKHOBEHUE MPOTOKIIETKH.

Ucropus 3emnu u Meroasl €€ nzydeHus. Mckomaemble opraHnyeckue ocTaTku. ['eoxpoHonorus u
e€ meroapl. OTHOCHUTENbHAS U A0CONIOTHAs TeOXpOHOJOTUs. ['eoXpoHOMOTrHYecKas IIKaga: S0HbBI, dPBHI,
MEPUObI, MOXH.

HauanbHsbie 3Tansl opranndeckoi 3Bosonnu. [losBiaeHne u 3BOIOLNS NEPBBIX KIETOK. DBOJIIONUS
MeTtabonu3ma. Bo3HukHOBeHHE TepBbIX dKocucTeM. CoBpeMeHHbIe MUKPOOHbBIE OMOIUIEHKH KaK aHaloT
nepBbIxX Ha 3emite coodmecTB. CTpoMaTonuThl. [IpOKapuOTHI 1 SyKapUOTHI.



[Ipoucxoxaenne 3ykapuor (cuMOHMOTEHE3). DBOJIIOIMOHHOE IPOUCXOXKIEHHE BUPYCOB.
[IpoucxoxaeHue MHOTOKJIETOUYHBIX OPraHM3MOB. BO3HMKHOBEHHME OCHOBHBIX T'PYII MHOTOKJIETOYHBIX
OpraHu3MOB.

OcCHOBHBIE 3Tallbl SBOJIIOIMH BBICIIMX pacTeHuid. OcHOBHBIE apoMopdo3bl pacTeHuid. Bbixon
pactenuil Ha cymry. llosiBieHue croOpoBBIX pacTeHUIl M 3aBoeBaHHE UMHU CyIIM. CeMEHHbIE pacTEeHUS.
[IpoucxoxaeHue BETKOBBIX PACTEHUN.

OcHOBHBIE 3Tallbl 3BOJIONUU KUBOTHOTO Mupa. OCHOBHBIE apoMOp(do3bl KMBOTHBIX. BeHackas
(dayna. KeMOpwuiicKuii B3pbIB — MOSIBJICHHE COBPEMEHHBIX THITOB. [IepBbIe XOpI0BbIC )KUBOTHBIC. JKU3HD B
BoZe. OBOJIIOLMS TO3BOHOUHBIX. [Ipoucxoxknenune amdubuit u pentwnmit. [IpomcxoxaeHnue
MJIEKOMUTAOMUX W nrtul. llpuHmun kimrodeBoro apomopdosza. OcBoeHne OECIO3BOHOYHBIMU U
MMO3BOHOYHBIMH KHBOTHBIMHU CYIIIH.

PazButne xu3Hum Ha 3emiie MO 3paM W TEpPHOJAM: apXed, MPOTEepo30il, Maneo30i, Me3030M,
KaiiHO30M. OOmias XapakTepucTHUKa KiIuMaTa M reojiorndeckux mpoueccoB. [losBiaeHne u pacuBer
XapaKTEepPHBIX OPraHU3MOB. YTieo0pa3oBaHUE: €ro YCIOBUS U BIMSHUE HAa Fa30BbIM COCTaB aTMOCQEPHI.

MaccoBbie BBIMUpaHUs — SKOJOTUYECKUE KPU3HUCHI MPONLIoro. [IpudnHbl U CIeaCcTBUS MacCOBBIX
BbIMUpaHUi. COBpEMEHHBI 5SKOJOTUYECKH Kpu3uc, ero ocobeHHocTH. IIpobGrema coxpaHeHus
6uopazHooOpasus Ha 3emie.

CoBpemeHHas cucTteMa oprannyeckoro mupa. IlpuHinune! knaccugpukanuu opranu3smMoB. OCHOBHbBIE
CHUCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

JdeMoHcTpanuu

[Toptpetsr: @. Pean, JI. Ciamnannany, JI. [Tactep, Y. 1. Meunukos, A. U. Omapun, JIx. XonneiH,
I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmuubr u cxembl: «Cxema ombiTa ®. Pegm», «Cxema ombita JI. [lactepa mo wu3ydeHUro
CaMO3apoKICHUS KU3HN», «Cxema onbita C. Musepa, . FOpu», «9Tanbl HEOpraHu4eCKOM 3BOTIOLUANY,
«"eoxpoHosiornueckas mkaia», «HadaibHble 3Tambl OpraHUYecCKON 3BOJONHNY, «CxeMa 00pa3oBaHHS
JYyKapuoT MyTéM cuMmOuoreHesza», «Cucrema >XUBOW NpUPOIbl», «CTpoeHue BUpyca», «ApoMopdo3bi
pactenuit»y, «PuHnOPUTHY, «OAHOKIETOUYHBIE BOJAOPOCIN», «MHOTOKIETOUHBIE BOJAOPOCIN», «MXny,
«ITanopoTHukm», «l'onoceMeHHble pacTeHus», «OpraHbl LBETKOBBIX pacTeHUD», «Cxema pa3BUTHS
KUBOTHOTO MHpay, «ApomMopdo3bl KUBOTHBIX», «IIpocrteiimuey, «Kumeunomnonoctueie», «llmockue
yepBu»,  «Unenuctonorue»,  «PoiObl»,  «3emHOBOnHBIe»,  «[Ipecmbikaromuecs»,  «IITunb,
«MnexkonuTaromue», «PazBuTue )KU3HU B apXeHCKoil spe», «Pa3BUTHE KU3HU B MPOTEPO30HCKOM 3pey,
«Pa3BUTHE KM3HU B NAIECO30UCKON 3pe», «Pa3BuTHE XKHU3HU B ME3030MCKOU 3pe», «Pa3BuTre XU3HU B
KaitHO301CKOM 3pe», «CoBpeMeHHasi CUCTEMAa OPraHUYECKOTO MUPay.

O6opynoBanue: repbdapuul pacTeHUN pPa3IMYHBIX OTIENIOB, KOJUICKIIMA HACEKOMBIX, BIIa)KHBIC
npenaparbl JKMBOTHBIX, PAKOBHMHBI MOJUIIOCKOB, KOJUIEKUHMU WIJIOKOXHMX, CKEJIEThl I103BOHOYHBIX
KUBOTHBIX, Yydella NTHUI] U 3BEpEeH, KOJUIEKIIMM OKaMEHEJIOCTEW, IMOJIE3HBIX HCKOIMAEMbIX, MYJISKHU
OpPraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryanbnas nadoparopHas pabora «MogaenupoBanue onbiToB Musiepa—tOpu o m3zydenuto
abMOTeHHOTO CUHTE3a OPraHUYeCKUX COeTMHEHUH B MEPBUYHON aTMOchepe».

JlabopaTopHas padora «/3ydyeHue U onrMcaHne NCKOMAEMbIX OCTATKOB JIPEBHUX OPTaHU3MOBY.

IIpakTnyeckas padora «/3ydeHne ocCOOEHHOCTEHN CTPOCHHS PACTEHU Pa3HBIX OTICIOBY.

IIpakTnyeckas padora «/3ydeHne ocoOOEHHOCTE CTPOCHUS MO3BOHOYHBIX KUBOTHBIX.

Tema S. IIpoucxoxxaeHue 4e10BeKa — aHTPONOreHe3

Pazgenb! u 3agaun anTponosioruu. MeTo bl aHTPOTIOJIOTHH.

CraHOBIIEHHE TIPEACTABICHUH O TPOUCXOXKIACHUU 4YeJlOBeKa. PenurnosHble  BO33pEHUS.
CoBpeMeHHbIE HAyYHbIE TEOPHUHU.



CX0ICTBO yesnoBeKa C JKUBOTHBIMU. CHCTEMAaTHUECKOE IOJIOKEHHE uesoBeka. CBUIETENbCTBA
CXOJICTBA YEJIOBEKA C KUBOTHBIMHU: CPABHUTEIBHO-MOP(HOIIOTHIECKUE, IMOPUOTIOTHIECKUE, (HPU3HOIOTO-
Onoxumuueckue, nopeneHueckue. OTIMYMS YeIoBEeKa OT KHUBOTHBIX. [IpsSIMOXOKIEHHE M KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE rOJOBHOIO MO3ra U BTOPOM CUTHAJIBHOM CUCTEMBI.

JBuxymue cuibl ((pakTopbl) aHTpONOreHe3a: Ouosoruueckue, couuanbHble. COOTHOLIEHHE
OHMOJIOTUYECKHUX M COLUAIBHBIX (PAKTOPOB B AaHTPOIIOTCHE3E.

OcHOBHBIE CTaIMU aHTpomNoreHe3a. PanHue yenoBekooOpa3Hbie 00e3bsTHBI (IPOKOHCYIBI) U PAaHHHE
MOHTU/IBI — OOIIKE MPEIKH YEIIOBEKOOOPA3HBIX 00€3bsH M JII0JeH. ABCTPAJIONIUTEKH — IBYHOTHE MPEIKU
mojed. YermoBeKk yMenblil, MepBble W3TOTOBJICHUS Opyaui Tpyzaa. UenoBek NpsAMOXOIAUIUMN W NEPBBIN
BbIXOJ Jroziel 3a mpexpensl Adpuku. Yenosek reiinenbOeprckuii — oOUIMA MPEJOK HEaHAEPTaIbCKOTO
YEeJIOBEKa M 4YeJOBEKa pa3yMHOro. YenoBek HeaHJEPTaIbCKUN KaK B JIFOAEH XOJIOJHOTO KJIMMATA.
UYenoBek pa3yMHBIM COBPEMEHHOTO THIA, JEHUCOBCKUN YEJIOBEK, OCBOEHUE KOHTUHEHTOB 3a MpeaeiaMu
Adpuxu. [Taneoreneruka u najeoreHOMHKA.

OBOJIIOLMS  COBPEMEHHOTO 4eJoBeKa. EcTecTBEHHBI O0TOOpP B MOMyNALMAX 4YeIOBEKa.
MyranuonHslii npouecc U noauMopdusM. [lonynsnuoHHbIE BOJIHBI, Apeii¢ reHoB, MUrpanus U «3Qext
OCHOBATEJNS» B MOIMYJISALUIX COBPEMEHHOTO YEJIOBEKa.

UYenoseueckne pacel. [lorstue o pace. bombiue pacel: eBpornieonHas (e€Bpa3uiickas), aBcTpaso-
HerpouaHas (dKBaTOpHalibHas), MOHTOJIOMIHAs (a3MaTcKO-aMepuKaHcKas). BpeMs u myrtu pacceneHus
yeloBeka MO IuaHeTe. EauHCTBO denoBeueckux pac. HaydHas HeCOCTOSATENbHOCTh pacu3Ma.
[Ipucrnoco6aeHHOCTh YeloBeKa K pa3HBIM YCIOBHSAM OKpYXKaromiel cpensl. BiausHue reorpaduyeckoi
cpenbl U Aperida reHoB Ha MOPQOJIOTHIO ¥ PUZHOJIOTHIO YEIOBEKA.

MexauciuriInHapHbie METOIbI B (pu3ndeckoi (OMOJOrMYeCcKOi) aHTPOIIOIOTHH. DBOJIOIMOHHAS
aHTPOIIOJIOTUSL M TAJCOAHTPOINOJIOTHS YENOBEYECKUX NOMyJsUuid. buoconuanbHble HCCIeT0BaHMS
IpUPOJBI YeoBeKka. MceaenoBanne K03BOMIOLUN OMOJIOIHYECKOTO U COLIMATIBHOTO B YEJIOBEKE.

JdemoHcTpauuu

[Toptpetsr: Y. Hapsun, JI. JTuku, 5. A. Porunckuii, M. M. I'epacumos.

TaGnuuel u cxemsbl: «MeToabl aHTPONOJIOTUNY, «I"0JIOBHOM MO3TI YenoBekay, «HenoBekooOpa3Hble
00e3bsHbD, «CKeNeT 4yelloBeKa M CKeJeT IIMMIIaH3e», «PyIuMeHThl U aTaBU3MbL», «JIBHIXKYIIHE CHIIBI
aHTPOIIOreHe3a», «DBOJIOLHMOHHOE JPEBO YEI0BEKa», «ABCTpAIONUTEK», «HenoBek ymensli», «HenoBek
NpAMOXO AU, «JleHucoBckuil yenoBek» «Heanaepranbup», «KpomanboHub», «IIpenku yenoBekay,
«OTansl HBOJIIOLUM YelloBeKa», «Pachl uenoBekay.

OOopynoBaHMe: MYJISDKM OKaMEHEJIOCTeH, MpeIMEeTOB MaTepHalbHONM KYJIbTYpbl IPEIKOB
4yelnoBeKa, penpoAykuuu (Qororpaduu) KapTUH C MHUGOJIOTHUYECKUMU U OUOIEHCKUMH CHOKETaMu
IIPOMCXOKICHUS YeJoBeKa, (oTorpaduu HaXOJO0K MCKOMAEMbIX OCTATKOB UEJIOBEKAa, CKEJIET 4YeIOBeKa,
MOJIeNIb Yeperna 4YeloBeKa M Yeperna IIMMIIaH3e, MOJENb KUCTU YeJIOBEeKa M KHUCTH LIMMIIaH3€, MOJENU
TOpca MPEIKOB YeI0BeKa.

JlaGopaTtopHas pabora «l3yyeHne ocoOEHHOCTEH CTpOEHHs CKelleTa 4esOBeKa, CBSA3aHHBIX C
IPSIMOXOXKJICHHUEM».

IIpakTnyeckas padora «/3ydyeHne 3KOJIOTMUECKUX afalTallui YETOBEKa».

Tema 6. JKko0J10rusi — HayKa 0 B3aHMOOTHOIICHUAX OPraHU3MOB U HAIOPTAaHU3MEHHBIX CHCTEM
¢ OKpPY:KaIOLIeH cpeaou

3apokJeHue U pa3BUTHE dKOJoruu B Tpynax A. I'ym6onsara, K. @. Pynse, H. A. CeBepuoga, O.
I'exkens, A. Tencim, B. H. CykauéBa. Pasmensl m 3amaum skosoruu. CBsI3p DKOJIOTMHM C JPYTHMH
HayKaMH.

Metoapl skonoruu. IloneBble HaOMOAEHUSA. OKCHEPUMEHTHI B 3KOJOTHU: TPHUPOJHBIE H
nabopatopHble. MoJenupoBaHue B OSKOJOTMH. MOHHUTOPUHT OKpY)KalOIled Cpejabl: JOKaJbHBIH,
PETHOHABHBIN U TI00aIbHBIH.



3HaueHue HKOJIOTUYECKUX 3HAHMM JUI YEJIOBEKa. DJKOJOTMYECKOE€ MHUPOBO33PEHUE KaK OCHOBA
CBsI3€M uyenoBeuecTBa € Opupogor. DOpMHPOBAHUE 3SKOJOTHYECKOM KYJIbTYPhl U DKOJOTHYECKOU
IPaMOTHOCTH HACEJIECHUS.

JdeMoHcTpanuu

[Toptpetsl: A. I'ym6oabar, K. @. Pynbe, H. A. CeBepuos, 3. I'ekkens, A. Tencnu, B. H. Cykaués.

Tabmumer u  cxembl: «Pasgensr akosiorum», «Meroabl dKojorum», «CxemMa MOHHTOPUHTA
OKpYKarOLIEH Cpesibl».

JladopaTopHas padora «/3ydyeHne METOI0B HKOJIOTHYECKUX HCCIICTOBAHUI.

Tema 7. Opranusmsl U cpea OOMTAHUSA

Dkonoruveckne (GakTOpbl M 3aKOHOMEPHOCTH HX AeicTBus. Kiaccuduramusi 3KOJIOTHYSCKUX
(dakTopoB: abWoTHuYecKHe, OMOTHUECKHE, aHTpomoreHHble. OOmME 3aKOHOMEPHOCTH JACUCTBUS
skosornueckux @axrtopoB. IlpaBuno munumyma (K. I[Hnpenrens, HO. JIubux). TonepaHTHOCTS.
OBpUOHOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

Abunotnueckue @axktopel. CBerT Kak »sKosiornyeckuil Qaxrop. JleiicTBue pa3HBIX Yy4acTKOB
COJIHEYHOT'O CIEKTpa Ha OPraHu3Mbl. DKOJOTUYECKUE TPYIIbl PACTEHUN U KUBOTHBIX IO OTHOLIEHHIO K
ceery. CurHanbpHas pojb cBeTa. DOTOMEPHOU3M.

Temnepatypa kak 3kojorumdyeckuii Qaxrtop. J[lelicTBue TemmepaTypsl Ha OpraHHU3MBI.
[TolikunoTepmMHbIE © TOMOMOTEPMHBIE OPTAaHU3MBbI. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxxnocts kak skxonorudeckuii axrtop. [Ipucnocobnenus pacTeHuil K MOIEPKAHUIO BOTHOTO
Oamanca. Knaccudukamnus pacTeHU MO OTHOIIEHHIO K BoJie. [IprucrnocoOneHus >KUBOTHBIX K H3MEHEHUIO
BOJTHOTO PEXHMa.

Cpenpl 0o0WUTaHUS OpPraHU3MOB: BOJHAs, HA3€MHO-BO3JYILIHAs, IIOYBEHHAs, TIyOMHHAA
MOANOYBEHHAsI, BHYTpUOpraHu3MeHHas. OU3NKO-XUMUYECKHUE 0COOCHHOCTH cpell OOMTaHUSI OPraHU3MOB.
[IpucnocobaeHnst OpraHu3MoB K KHU3HU B Pa3HbIX Cpeliax.

buonornueckue putMmbl. BHemHue u BHyTpeHHHE pUTMbI. CyTOYHBIE W TOJWYHBIE PUTMBL.
[Ipucnoco61eHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSM YCIOBUHN JKU3HHU.

JKuznennsie ¢popmbl opranu3zMoB. [lousTue o xu3HeHHOU Gopme. XKuzHeHHbIe (HOPMBI PACTCHUI:
JiepeBbsl, KYCTapHUKH, KYyCTapHUYKH, MHOTOJICTHHE TpPaBbl, OJHOJIETHHE TpaBbl. KHU3HEHHbIE (OPMBI
KUBOTHBIX: TUAPOOUOHTHI, T€OOUOHTHI, a3pOOHOHTEI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HU.

buotnueckue ¢dakroppl. Bunuel OMOTHYECKMX B3aMMOJICHCTBUMN: KOHKYPEHIUS, XUIIHUYECTBO,
cum6buo3 u ero ¢opmel. Ilapasutusm, koomepaius, MyTyalu3M, KOMMEHCAIU3M (KBapTHPAHTCTBO,
HaxyieOHnuecTBo). Herpoduueckue B3aumozeicTBust (Tommueckue, dopuueckue, ¢adbpuyeckue).
3HaueHne OMOTUYECKUX B3aMMOJICHCTBUI IJIs1 CYIIECTBOBAHUS OPraHU3MOB B cpeie oOutanus. [Ipuniun
KOHKYPEHTHOT'O UCKIIFOUEHHSI.

JdeMoHcTpanun

Tabnuipl u cxeMbl: «JKonoruueckue QaxTopbl», «CBETOBOM CHEKTP», « IKOJIOTHUYECKHE TPYIIIBI
KUBOTHBIX IO OTHOILIECHUIO K CBETY», «TemIOKpOBHBIE >KUBOTHBIE», «XOJIOJHOKPOBHBIE KHUBOTHBIEY,
«DU3HONOTHYECKHE aJalTalliu JKUBOTHBIX», «Cpenpl o0OWTaHHS OpraHu3MoBy», «buonornueckue
putMbl»y, <« KuszHeHHole Qopmbl pacteHui», <« KuzHeHHbIe (OPMBI IKHUBOTHBIX», «JKOCHUCTEMA
IIMPOKOJIMCTBEHHOIO Jiecay, «IJKOocHCTeMa XBOMHOro Jieca», «llenmn nuranus», «XUIIHUYECTBO,
«[Tapazutuzm», «Konkypenuus», «Cumomos», «KommeHcanuzm.

O6opynoBanue: repOapu pacTeHUN U KUBOTHBIX, MPHUCTOCOONEHHBIX K BIHUSHHUIO Pa3TUYHBIX
HKOJIOTUYECKUX (PaKTOPOB, repOapuu CBETONIOOMBBIX, TEHEIIOOMBBIX W TEHEBBIHOCIMBBIX PACTEHUH,
CBETOJIIOOMBBIE, TEHEIIOOMBbIE M TEHEBBIHOCIMBBIE KOMHATHBIE pAacTEHUs, repOapuu M KOJUIEKIHH
TETJIOJIIOOMBBIX, 3UMOCTOMKHX, MOPO30YCTOWYMBBIX DPACTEHMH, uydela MTHUI U 3Beped, repodapuu
pacTeHuii, OTHOCAIINXCS K TUTpoduTam, kcepopuram, Me3oduraM, KOMHATHBIE PaCTEHUS JAHHBIX TPYIIIL,
KOJUICKIIMH JKUBOTHBIX, OOUTAIONINX B Pa3HBIX cpenax, repOapuu M KOJUIEKIIMH PACTEHUH M KUBOTHBIX,



o0nafaomux 4epTaMu MPUCTOCOOIEHHOCTH K CE30HHBIM HM3MEHEHHSIM YCJIOBHWH JKW3HHU, repbapuu u
KOJUICKIIMH PACTCHHIA U KUBOTHBIX PA3IMYHBIX )KU3HEHHBIX JOPM, KOJUTCKITUH KUBOTHBIX, YIACTBYIOIIUX
B Pa3JIMYHBIX OMOTUYECKIX B3aMMOJACHCTBHSIX.

JlaGopaTopHasi pa6oTa «BpIsBIeHUE MPUCTIOCOOICHUI OPraHU3MOB K BIIUSIHUIO CBETa.

JladopaTopHas padora «BpisiBIeHnEe TPUCTIOCOOICHUI OPraHU3MOB K BIMSHUIO TEMIIEPATYPhD».

JlaGopaTopHasi pa6oTa «AHATOMHYECKHE OCOOCHHOCTH PACTCHUI U3 Pa3HBIX MECT OOUTAHHUS.

Tema 8. Dxoj10rust BUAOB U NOILYJISAIUI

DKOJIOTUYECKHE XapaKTePUCTUKU momyisiuu. [lomymsmus kak Owosiormueckas cucrema. Poib
HEOTHOPOJHOCTH CpPe/bl, (PU3UUYCCKHX OapbepoB W OCOOCHHOCTEW OWOJIOTHU BHIIOB B (POPMHpPOBAHHH
MPOCTPAHCTBEHHOM CTPYKTYpbl Tomyisiuid. (OCHOBHBIE TIOKa3aTelyd TMOMYJSALHUH: YHCICHHOCTD,
MJIOTHOCTh, BO3PACTHAsl W TIOJIOBAs CTPYKTYpa, POKIAEMOCTb, MPUPOCT, TEMI POCTa, CMEPTHOCTD,
MUTpaIus.

DKoJiorrueckas CTpykTypa nonyisiuu. OneHka YMCICHHOCTH TOMYIISIIUHU. J(nHaMuKa monyasiun
u e€ peryisiusa. buotudeckuit moTeHman nonynsiuu. MoaenupoBanue JUHAMUKH nomyisiui. Kpusbie
pocTa YHMCIEHHOCTH NOMyNsiiuu. KpuBble BbDKHBaHUA. Perynsius YMCICHHOCTH TOMYJSIIIUN: POJIb
(hakTOpOB, 3aBUCAIINX M HE 3aBUCSIIMX OT IUIOTHOCTH. DKOJOTHYECKHE CTpareruu BuUmoB (- m K-
CTpaTerum).

[Tonsatue 06 skonoruyeckoit Hume Buaa. Mecrooontanue. MHOroMepHasi MOJENb SKOJIOTUUECKON
Hui J[x. M. XatunHacona. PazMepsl skonorndeckoi Humu. [ToTeHmansHas u peaqn3oBaHHAs HULIY.

Bup kak cucrema nonynanui. Apeanbl BUAOB. BUIbI 1 UX )KU3HEHHBIE CTPATETHUU. DKOJOTHYECKUE
SKBUBAJICHTHI.

3aKOHOMEPHOCTH IMOBEACHUS W MUTPALUUNA KUBOTHBIX. bHONOrMyeckne MHBA3UMHU YYKEPOJHBIX
BHJIOB.

JdemoHcTpauuu

[Toptpert: Jx. M. XaTuuHCOH.

Tabmuiel U cxembl: «OKOJOTHYECKHE XapaKTepUCTHKU mnomynsauun», «lIpocrpancTBenHas
CTPYKTypa Hnomyisiuu», «Bo3pacTHble nmupamMuabl nomnyaauun», «CKOpOCTh 3acelIeHUsl MOBEPXHOCTH
3eMJId pa3IMYHbBIMU OpranudMammny, «Mojenb skojgorudyeckon numu Jx. M. XatunHconay.

Ob6opynoBanue: repOapuu pacTeHUM, KOJIJICKIIUU KUBOTHBIX.

JladopaTopHas pa6ora «I[IpucrnocoOiieHnst ceMsiH paCTeHUM K pacCeICHUION.

Tema 9. Iko0J10rusA CO001IECTB. IKOJIOTHYECKHE CHCTEMBbI.

CooOuiectBa opranu3MoB. buoiienos u ero crpykrypa. CBsizu Mexay OpraHu3MaMu B OMOLIEHO3E.

Dkocucrema Kak oTkpbiTas cucreMa (A. Jx. Tencnu). OyHKUMOHAIbHBIE OJIOKM OPraHU3MOB B
9KOCHUCTEME: MPOAYIICHTHI, KOHCYMEHTBI, penylieHThl. Tpodudeckue ypoBHU. Tpoduyeckue nenu 1 ceTu.
Abuotuueckue 610ku skocucteM. [TouBbI U Wbl B SKOCUCTeMaX. KpyroBopoT BElIeCTB U MOTOK SHEPTUU
B 3KOCHCTEME.

OcHOBHBIE TOKa3aTeNd 3KOoCUCTeMbl. broMacca 1 mpoayKius. DKOJIOTMYECKUe MUPaMUIbl YHUCET,
OMOMAacCChl U PHEPTHH.

Junamuxa osxocucmem. Kamacmpoguueckue nepecmpotiku. @Daykmyayuu. HampaBrneHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKieccuH. [lepBruHbIE M BTOPUYHBIE CYKIIECCUU U MX MPHUYUHBL.
AHTpoOTOTeHHBIE BO3JCHCTBUS Ha cyKieccuu. KnumakcHoe cooOmiectBo. bropasznooOpasue u moyiHoTa
KpYroBOpPOTa BEIECTB — OCHOBA YCTOMYHUBOCTH COOOIIECTB.

IIpupoanbie S3KOCUCTEMBL. JKOCUCmeEMbl 03P U peK. DKOCUCeMbl MOpel U OKeaHO8. IKOCUCTeMbl
MYHOp, 1eco8, cmeneti, NyCMbiHb.

AHTpPOTIOT€HHBIE IKOCUCTEMBI. Arpo3kocucTemMa. ArporeHo3. Paznmnuus Mexay aHTpONOT€HHbIMU
U MIPUPOIHBIMHU KOCUCTEMaMHU.



VYpb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. lopoackas ¢umopa u  dayHa.
CunaHTpomnu3anusi TOpoAcKoi ¢ayHbl. bronornyeckoe M XO34WCTBEHHOE 3HAUYEHUE arpo’KOCHUCTEM H
ypOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMHPOBAHUSI OCHOBHBIX B3aWMOJICHCTBUN OPraHW3MOB B 3KOCHUCTEMax. Poib
KACKaoHo020 3¢hghekma u 6u006-30uhpuxamopos (Kuouesvlx 6ud08) 8 (DYHKYUOHUPOBAHUU IKOCUCTIEM.
[lepeHoc oHepruM ¥ BEIIECTB MEXIYy CMEKHBIMH JKOCHCTEMaMH. YCTONYMBOCTH OPTraHU3MOB,
MOTYJISIIUI M DKOCHUCTEM B YCIOBHSAX €CTECTBEHHBIX U aHTPOIIOTEHHBIX BO3JICHCTBUIA.

Mexanuzmbl 8030elicmeus 3a2pA3HeHUll pa3HblX MUNO08 HA CYOOP2AHUSMEHHOM, OP2aHU3MEHHOM,
NONYNAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbL IKOJOUYECKO20 HOPMUPOBAHUS AHMPONOSEHHO20
8030eticmaus. MeTo0J10Trusl MOHUTOPUHIA €CTECTBEHHBIX U aHTPOIIOT€HHBIX 3KOCHCTEM.

JdeMoHcTpanuu

[Toptper: A. [Ix. Tencmu.

Tabmuubpr u  cxembl: «CTpykTypa OHOIIEHO3a», «IKOCHUCTEMa IIHMPOKOIMCTBEHHOTO JIECay,
«9KocucTeMa XBOWHOTO Jieca», «DyHKIMOHABHBIE TPYIIIBI OPraHU3MOB B dKocHcTeMe», «KpyroBopot
BEILIECTB B d3KocucTeme», «llemu mnurtanHus (macTOuiHAs, OETpUTHAs)», «IKOJOruyeckas NHpamMuaa
qrcen, «JKoJIorHueckas nmupamujia Ouomaccobly, « JKoJorudeckas nupamua sHeprun», «OopazoBaHue
6onota», «llepBuunasi cykueccusi», «BoccTaHoBieHHe jeca mocie Moxkapa», «IKOCHCTEMa O3epay,
«ArpoueHo3», «KpyroBopoT BemiecTB ¥ HOTOK SHEPTHH B arpoiieHo3e», «IIpumepsl ypOoskocuctemy.

ObopynoBanue: repbapur pacTEHUN, KOJUICKIIMM HACEKOMBIX, Uydesia NTHUIl U 3Bepeid, repOapuu
KYJBTYPHBIX U IUKOPACTYIINX PACTEHUH, aKBApUYM KaK MOJIENTb SKOCHCTEMBI.

IIpakTnueckas padora «3ydyenue u onucanue ypOo3KOCHUCTEMBI.

JladopaTopHas padora «/3ydeHne pasHOOOpa3uss MEIKUX MOYBEHHBIX WICHHUCTOHOTHX B Pa3HBIX
HKOCUCTEMAX.

IKCKYpcusi «OKCKypCcHsl B THIWYHBIA OWOreomneHo3 (B ayOpaBy, O€pe3HSK, CIbHHK, Ha
CYXOJOJIbHBIN WM TOMMEHHBIN JIyT, 03€p0, O0JI0TO)».

IKCKYypcHsi «IKCKYPCHS B arpOIKOCUCTEMY (HA TOJI€ WM B TETUIMYHOE XO35HCTBO )».

Tema 10. buocdepa — riodanbHas IkocucreMa

buocdepa — obmennanerapHas o0ojouyka 3eMiil, II€ CYHIECTBYET WJIHM CYIIECTBOBAJIa >KU3Hb.
PazButne npencraiaeHuit o 6uochepe B Tpymax . 3iocca. Yuenue B. W. Bepnaackoro o 6uocdepe.
O6uactu 6uocdeps! u e€ coctas. XKuBoe BeniecTBo 6nocdepsl U ero GyHKIUH.

3akoHOMEpPHOCTH cyliecTBoBaHus Ounochepbl. OcobeHHOcTH Ouochepsl Kak TII0OOATbHOU
sKocucTeMbl. /luHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemiecTB M OHOre€OXHMMHYECKHE
LIUKIBI (Yriiepoia, a3oTa). PUTMHUHOCTS siBIIeHUH B Ouocdepe.

3onanbHOCTh OHOchepsl. [lonstue o 6uome. OcHOBHBIE OMOMBI CYIIHM: TYHIpa, XBOWHBIE Jeca,
CMEIIIaHHbIE U IIUPOKOJINCTBEHHBIE Jieca, CTeMH, CaBaHHBI, TyCTHIHU, TPOTIMUECKUE JIeCa, BHICOKOTOPbSI.
Knumat, pacTuTeNnbHbIN U )KUBOTHBIN MUP OMOMOB CYIIIH.

CrpykTtypa ¥ (yHKIUS JKHUBBIX CHUCTEM, OILIEHKa HMX PECypCHOro MOTeHIHaga U OuocqepHbIX
G yHKIHIA.

JdeMoHcTpanuu

IToptpetsr: B. 1. Bepranckuii, 3. 3rocc.

Tabmuuer u cxemsl: «I'eoctepsr 3emnny», «KpyroBopot azorta B npupoje», «KpyroBopot yrieposaa
B mpupoje», «KpyroBopot kucinopoja B npupoze», «KpyroBopot Boabl B mpupoae», «OCHOBHbIE OMOMBI
cymm», «Kmumaruueckue  mosica  3emmm», «Tynapa»,  «Taiiray, «CMemaHHbBId  Jecy,
«IIupoxonucTBeHHBIH Tecy, «Crenby, «CaBanHay, «[lycTeiasay, « Tponudeckuii mecy.

Ob6opynoBanue: repdapun pacTeHUH pa3HbIX OMOMOB, KOJUIEKIIUN >KUBOTHBIX.

Tema 11. YesioBek M OKpYyxkaomas cpeaa



DKoJIOTHYEeCKHE KPHU3UCHl U UX NpUYHMHBL. Bo3zaeilicTBue yenoBeka Ha Ouocdepy. 3arpszHeHHe
BO3AYIIHON cpeapl. OxpaHa BoO3ayxa. 3arps3HeHHE BOJAHOM cpenpl. OxpaHa BOJHBIX PECYpPCOB.
Pa3pymenue nousbl. OxpaHa IOYBEHHBIX pecypcoB. MI3MeHeHue kiumara.

AHTpPOIIOTEHHOE BO3JICHCTBUE HA PACTUTEIbHBIM M KUBOTHBIM Mup. OxpaHa pacTUTEIBLHOIO U
XKUBOTHOTO Mupa. OCHOBHbIE NPUHIUIBI OXpaHbl npupoisl. Kpacuble kHuru. Oco0o oxpaHsemble
npupoanbie Teppuropun (OOIIT). borannueckue cajapl ¥ 300JI0TMYECKUE TTAPKHU.

OcCHOBHbIE TNPUHLUIBl YCTOMYMBOIO pa3BUTHS 4YeJOBEYECTBA U MpUpOJbl. PanuonanbpHOE
MIPUPOJIOTIONIF30BAHUE M COXPaHEHHE OMOJIOTHYECKOTo pazHooOpasust 3emun. OOmue 3aKOHOMEPHOCTH
rJI00ABHBIX AKOJOTHYECKUX Kpu3nucoB. OcCoOEHHOCTH COBPEMEHHOTO KpHU3UCAa M €ro BEpOSTHHIE
MIOCJIEICTBUSI.

Pa3BuTHe METONOB MOHMTOPHMHIA pPa3BUTHUS OMACHBIX TEXHOTEHHBIX MpoueccoB. CucmemHvlie
uccnedosanuss nepexooa K pecypcocbepezaioujeli U KOHKYpeHmocnocoonou snepeemuxe. buonocuueckoe
pasHoobpasue u buopecypcol. Hayuonanvuvie ungopmayuontsvle cucmemvl, obecneuugaroujue 00cmyn K
uHgopmayuu o COCMOAHUIO OMOENbHLIX 8U008 U IKocucmem. OCHOBbL IKOpeadUnIUmayuy IKoOCucmem u
cnoco608 60pvobI ¢ buonospedcoeHuaMU. PekoncmpyKyus MOPCKUX u HaA3eMHbIX IKOCUCEM.

JdeMoHcTpauuu

Tabmuubl u cxeMbl: «3arpsisHeHHE atMocdepbl», «3arpsizHeHHe Tuapocdeprb», «3arps3HEHHE
nouBel», «llapHukoBerii 3dekr», «Ocobo oxpaHsSeMble TPUPOJHBIC TEPPUTOPUN», «Momenn
YIPaBISEMOTO MUPa».

Ob6opynoBanue: ¢otorpaduu OXpaHIEMBIX pacTeHHH U KUBOTHBIX KpacHoit kHurm Poccuiickoit
Oenepannn, KpacHol KHUTH peruoHa.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TIPOI'PAMMBI 110 BUOJIOI'MHA HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMHHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUs K Pe3ysibTaTaM OCBOCHHUS OOYUYAIOIIMMUCS IPOrpPaMM
cpenHero o0miero 00pa3oBaHus: JMYHOCTHBIE, METAIIPEIMETHBIC U MPEIMETHBIE.

B cTpykType JMYHOCTHBIX pE3yJIbTaTOB OCBOCHHUS IMPOrPaMMbI IO OHOJIOTUU BbIJEIICHBI
CIIEYIOIIME COCTAaBJISIONINE: OCO3HAHHWE O0YYaIOIIMMHCS POCCHICKOM TPaKIaHCKON WIECHTHUYHOCTU —
TFOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATEIBHOCTH W CaMOONIPENCNICHUIO, Haluyue MOMmMueayuu K
0o0yueHUI0 OHOJIOTUH, YeleHanpagieHHoe pa3eumue BHYTPEHHUX YOEKICHHH ITUYHOCTH Ha OCHOBE
KITFOYEBBIX IEHHOCTEW W MCTOPHUYECKUX TPAIUIMKI pa3BUTHsI OUOJIIOTUYECKOTO 3HAHUS, 20MOBHOCHb U
cnocobnocms 00YUaIOIUXCS PYKOBOJICTBOBATHCS B CBOEH JIEATEIBHOCTH IIEHHOCTHO-CMBICIOBBIMH
yCTaHOBKAMHM, TMPUCYIIMMH CHCTeME OWOJIOTMYECKOTO O0Opa3oBaHUs, Haiuyue NpasoCO3IHAHUS
9KOJIOTHYECKOH KYJIbTYPBI, CHOCOOHOCMU CMAasUmyb e U CTPOUTH )KU3HEHHBIE TUIaHBI.

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHHS MPOTPaMMBbI IO OMOJIOTHH JOCTUTAIOTCS B €IUHCTBE Y4eOHOI
W BOCIHUTATEIbHOM  JCATENBHOCTM B COOTBETCTBUU €  TPAJAMIMOHHBIMH  POCCHMCKUMU
COIIMOKYIBTYPHBIMHU, UCTOPUYECKUMU U TyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU, IPUHSITHIMU B OOIIIECTBE
MpaBWJIaMU U HOPMaMH TOBEJIEHUS M CIIOCOOCTBYIOT MpOIIECCaM CAaMOIO3HAHHS, CAMOBOCIHUTAHUS H
CaMOpPa3BUTHS, PA3BUTUS BHYTPEHHEW MO3UIMM JIMYHOCTH, MATPUOTHU3MA U YBAXKEHUS K 3aKOHY HU
MIPaBOMOPSIIKY, YeTIOBEKY TpyJa U CTapIIeMy MOKOJIEHHIO, B3AUMHOTO YBaXXEHUS, OEPEKHOTO OTHOIIICHUS
K KYJIbTYPHOMY HACIEOUI0O W TPaJuLMSIM MHOTOHAIIMOHANLHOTO Hapoja Poccuiickoit ®enepaunu,
MIPUPOJE U OKPYKAIOLIEN Cpele.

JIMdHOCTHBIE pe3yabTaThl OCBOEHUS ydeOHOro mpeameTra «bHoONOTUsS» MOKHBI OTpaXarh
TOTOBHOCTh U CIOCOOHOCTH O0YYarOMIMXCsl PYKOBOJCTBOBATHCS CPOPMUPOBAHHOM BHYTPEHHEH MO3UIIHEH



JUYHOCTH, CHUCTEMOW  IICHHOCTHBIX  OpPHUCHTAlMM, TO3UTUBHBIX  BHYTPEHHHX  YOeXKICHUH,
COOTBETCTBYIOIIUX TPAAUIMOHHBIM I[EHHOCTSM POCCUHCKOTO O0OIINecTBa, pPACHIMPEHUE >KU3HEHHOTO
ONbITa U ONBITA JIEATEILHOCTH B IMPOILIECCE peaTM3allUd OCHOBHBIX HAINpAaBIICHUNA BOCIUTATEIHLHOMN
NESITEILHOCTH, B TOM YUCJIE B YaCTH:

1) rpaskIaHCcKOro BOCIIMTAHUS

c(OPMHUPOBAHHOCTh TPAKJIAHCKON TO3WIMH OOYYAIOIIErocsl KaK aKTHBHOTO W OTBETCTBCHHOTO
YJIeHA POCCUICKOTO 00ILECTBA;

OCO3HAHME CBOMX KOHCTHTYIIMOHHBIX IIPAB M 00S3aHHOCTEH, YBaXKCHHE 3aKOHA U TIPABOITIOPSIJIKA;

TOTOBHOCTb K COBMECTHOM TBOPUECKOU JEATEILHOCTH IIPHU CO3/IaHUM YYEOHBIX ITPOEKTOB, PEIICHUHN
Y4eOHBIX ¥ MIO3HABATEILHBIX 3a/1a4, BBITOJIHECHUU OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPEAEATh COOCTBEHHYIO TO3UIMIO TIO OTHOIIEHUIO K SIBIICHHUSM COBPEMEHHOMU
’KH3HU U 00BICHSTE €€;

YMEHHE YYUTHIBATh B CBOMX JCHCTBUAX HEOOXOIUMOCTh KOHCTPYKTHBHOTO B3aUMOJICHCTBUSA
JIOJIeN € pa3HbIMU YOCKICHUSIMU, KYJIbTYPHBIMU IIEHHOCTSIMU U COIIMAIEHBIM TIOJIOKEHUEM;

TOTOBHOCTh K COTPYIIHUYECTBY B MPOIIECCE COBMECTHOTO BBIMIOJHEHUSI YICOHBIX, MO3HABATEIBHBIX
W HWCCIENOBATENbCKUX 3a/1ad, YBAXKHUTEIBHOTO OTHOIIEHUS K MHEHHIO OIIMOHEHTOB MPH OOCYXICHUU
CIIOPHBIX BOTMPOCOB OMOJIOTUYECKOTO COCPIKAHMUS;

TOTOBHOCTh K TYMAHUTAPHOU U BOJIOHTEPCKON JIEATEITHHOCTH;

2) NIaTPHMOTHYECKOI0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUMCKON TPAKIAHCKON MICHTUYHOCTH, MATPHOTH3MA, YBAXKCHHS K CBOEMY
HapOo/y, YyBCTBAa OTBETCTBEHHOCTHU nepea PoauHoM, ropaocTu 3a CBOM Kpal, cBoto PoauHy, CBOM S3bIK U
KYJIbTYpY, IPOLIOE U HACTOSIIEE MHOTOHAIIMOHAILHOTO Hapoa Poccuu;

LIECHHOCTHOE OTHOILIEHHWE K MPUPOJHOMY HACIECIUI0O U MMaMIATHUKAM HPUPOJABI, JOCTHKEHHIM
Poccun B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OLIGHMBATh BKJIAJ POCCHMCKHX Y4YEHBIX B CTAHOBJICHHE M pa3BUTUE OWOJIOTHH,
MMOHUMAaHUs 3HauYeHUs OMOJIOTHM B MO3HAHUU 3aKOHOB MPHUPOJbI, B KU3HU YEJIOBEKAa U COBPEMEHHOI'O
00I1IeCTBA;

ujeiHast yoexxJEHHOCTh, TOTOBHOCTh K CIIy>KE€HHUIO U 3amuTte OTeyecTBa, OTBETCTBEHHOCTD 32 €T
Cyns0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHUE AYXOBHBIX EHHOCTEN pOCCUICKOrO HApOIa;

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0 U TPUHUMATh OCO3HAHHBIC PEIICHUS, OPHEHTUPYSACH Ha
MOpaJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH;

OCO3HAHHWE JIMYHOTO BKJIAJla B IOCTPOCHUE YCTOMYUBOTO OYAyILIEero;

OTBETCTBEHHOE OTHOILIEHHWE K CBOUM POJUTENSAM, CO3JaHUI0O CEMbUM HA OCHOBE OCO3HAHHOTO
MPUHATHS LICHHOCTEW CEMEWHOM KU3HU B COOTBETCTBHUHM C TPAAUIUAMU Hapo10B Poccuu;

4) 3¢TEeTUYECKOT0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYas OJCTETUKY ObITa, HAYYHOTO U TEXHHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHHIA;

MMOHMMAaHHE SMOIIMOHAIBHOTO BO3ACHCTBUS )KUBOM IPUPOIBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPAKEHHMIO B Pa3HbIX BUAAX HCKYCCTBA, CTPEMJIEHHUE MPOSIBIATh KauecTBa
TBOPYECKOU JINUHOCTH;

5) ¢usnyeckoro BocnUTaHHMSA, (POPMHPOBAHHUS KYJLTYPbl 310POBbS M 3MOIMOHAJIBLHOIO
Os1aromosy4usi:

MOHUMAaHWEe M peanu3alys 3J0pOBOro M Oe3omacHoro oOpas3a KW3HU (3I0pOBOE MHTaHUE,
cOONIOICHHEe TUTMEHWYECKHX TPaBHJI W HOPM, COaTaHCHPOBAHHBIA PEXKUM 3aHSATUH H OT/BIXa,



perymspHas $U3NYECKasi aKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
coOcTBEeHHOMY (PU3UYECKOMY M TICUXUYECKOMY 370POBbIO;

MOHUMAaHKE IEHHOCTH MPABWI WHIAVNBUAYAILHOTO M KOJUICKTUBHOTO O€30MacHOTO TIOBEICHUS B
CUTYaLIMSIX, YTPOKAIOUIUX 30POBBIO U KU3HU JIIOJICH;

OCO3HAHUE MOCJICACTBUI U HEMPHUATHUS BPEIHBIX MPUBBIYEK (YIIOTPEOJIICHUS AIKOTOJIs,, HAPKOTHKOB,
KYpEeHUs);

6) TPy10BOT0 BOCIIUTAHUA:

TOTOBHOCTH K TPYy, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYI0JII00HE;

TOTOBHOCTh K aKTUBHOW JEATEIbHOCTH TEXHOJOTMYECKOM M COLMAIBLHON HAMpaBJICHHOCTH,
CIIOCOOHOCTh HHUIIMUPOBATh, IUTAHUPOBATH M CAMOCTOSITEIIEHO BBITIOJIHATH TAKYHO ICATEIBHOCTS;

WHTEpeC K pa3IuuHbIM cdepaMm NpodeCCHOHATBHOM JIeATebHOCTH, YMEHHME COBEpIIATh
OCO3HAHHBIN BEIOOD OyayIiel npodeccun u peann3oBbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIAHBI;

TOTOBHOCTB U CITIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BAHMIO HA TIPOTSHKEHUN BCEH KU3HM;

7) 3K0JIOTHYeCKOr0 BOCTIMTAHUSA:

9KOJIOTUYECKH I1eJIECO00pa3HOe OTHOIICHUE K MPUPOJIEC KaK MCTOYHUKY KU3HHU Ha 3emiie, OCHOBE
€€ CyIIECTBOBAHUS,

TIOBBIIIICHUE YPOBHS SKOJOTUUECKON KYIbTYphI: TPHOOPETEHNE OTBITA TNIAHUPOBAHUS TTOCTYITKOB U
OIIEHKH UX BO3MOYKHBIX TIOCJICJICTBHIA ISl OKPY>KAIOIIEH CPEJIbl;

OCO3HAHUE TJIOOATBHOTO XapaKTepa SKOJOTHUECKUX MPOOJIEM H ITyTeH X PEIICHUS;

CIIOCOOHOCTh HCIIOJIB30BaTh MpHOOpETaeMble TPU HM3y4Y€HUHU OWOJIOTHW 3HAHHWS W yYMEHHS TPH
pereHun mpoOJsieM, CBS3aHHBIX C PAIMOHAIBHBIM PUPOJIONOIB30BaHUEM (COOMIOCHUE TPABUII
MOBEJICHUS B TMPUPOJE, HAMPABICHHBIX HAa COXpAaHEHHWE PAaBHOBECHSI B KOCHCTEMax, OXpaHy BHJIOB,
IKOCUCTEM, Onochepsl);

AKTUBHOE HENPUSITHE JEWCTBUM, MPUHOCSIIIUX BpEI OKPYXKAIOIIEH MNPUPOIHOW Cpene, yMEHUue
MIPOTHO3UPOBATh HEONArONPHUSATHBIE SKOJIOTMUYECKUE IOCIEACTBUS MPEeANPUHUMAEMbIX JEUCTBUH H
MpeoTBpaIlaTh UX;

HaJIM4Yue Pa3BUTOTO HKOJIOTUYECKOTO MBIIIJICHHS, SKOJIOTHYECKON KYIbTYpPbI, OIIbITA JESITEIbHOCTH
JKOJIOTMYECKOM  HAIMpPaBJICHHOCTH, YMEHHsS  PYKOBOJCTBOBATbCSI MMH B  IIO3HABATEIbHOM,
KOMMYHHKAaTUBHOM M COLIMAJIbHOW MPaKTHUKE, TOTOBHOCTU K y4acTHIO B MPAKTUYECKOH AeATeIbHOCTH
9KOJIOTMYECKO HalpaBiICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUS:

c(OpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
1 OOIIECTBEHHOW MPAKTUKU, OCHOBAHHOTO Ha JMAIOre KyJIbTyp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MecTa B MOJUKYJIbTYPHOM MHUPE;

COBEPIICHCTBOBAHUE S3bIKOBOM M YUTATENBCKOW KYJIbTYpPhI KaK CPEJCTBa B3aUMOJICHCTBUS MEXIY
JOJIbMU U TIO3HAHUS MUPA;

MOHUMaHHe crheuu@uKd OHOJOTUM KaK HayKH, OCO3HaHus €€ poid B (HOpPMHUPOBAHUU
paIMOHATIFHOTO HAYYHOTO MBINIJICHHSI, CO3[JaHUH ILIEIOCTHOTO MPEJICTaBICHUS 00 OKpYXKAIOUIEM MUpE
KaK O €IMHCTBE MPHUPOJIbI, YETOBEKa U 00IIeCTBa, B MO3HAHUU MPUPOTHBIX 3aKOHOMEPHOCTEH U PEIIeHUN
po0sieM COXpaHeHHs MPUPOJHOTO PABHOBECHS,

yOeXAEHHOCTh B 3HAUMMOCTH OWOIIOTUM Ui COBPEMEHHOMW HMBHUIU3AlMU: O00eCreueHrs HOBOTO
YPOBHS Pa3BUTHUA MEIUIMHBI, CO3JaHHE TEPCHEKTUBHBIX OWOTEXHOJIOTUM, CHOCOOHBIX pellaTh
pecypcHble MpoOIeMbl pa3BUTHS YEIOBEUYECTBA, MOMCKA MyTeH BBIXOJA W3 TIOO0ATBHBIX IKOJOTUYECKHX
mpobieM W oOecreueHus mepexoja K YCTOMYMBOMY pAa3BUTHIO, PAlMOHAIBHOMY HCIIOIb30BaHUIO
MIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHJAPTOB )KU3HU;



3aWHTEPECOBAHHOCTh B TMOJIYYCHHH OHOJOTMYECKMX 3HAHWA B LENAX IOBBIIICHUS OOIIeH
KYJIBTYpBl, €CTECTBEHHO-HAyYHON I'PAMOTHOCTH, KaK COCTABHOW YacTH (DYHKIMOHAJIHHON IPaMOTHOCTH
oOyyaromuxcs, GoOpMUPYEMO IPH NU3YYCHUH OMOJIOTHH;

MOHMMaHHUE CYIIHOCTH METOJIOB MTO3HAHMUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HAYKaX, CIIOCOOHOCTH
WCIOJB30BaTh TOJy4YaeMble 3HAHUS Ui aHalW3a W OOBSCHEHHUS SBICHUH OKPYXKaloLero Mupa M
MPOUCXOJAIIMX B HEM U3MEHEHUH, YyMEHHUE JellaTh 00OOCHOBAaHHBIE 3aK/IIOUYEHHS Ha OCHOBE HAy4YHBIX
(aKTOB M UMEIOIIUXCS TAHHBIX C IEIBI0 TIOJIYYECHHUS JOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTh CAMOCTOSATENIFHO HCIIOJIB30BAaTh OMOJIOIMYECKUE 3HAHUA IS PEeIleHHs MpoOieM B
peaJIbHbIX KU3HEHHBIX CUTYalMsIX;

OCO3HAHME LIEHHOCTH HAay4YHOM JESTEJIbHOCTH, TOTOBHOCTb OCYLIECTBJIATH NPOEKTHYIO U
HCCIIEIOBATENIbCKYIO AEITEIbHOCTh UHIMBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HEMpPEpPhIBHOMY OOpa3oBaHUIO M caMOOOpPa30BaHMIO, K aKTUBHOMY
MTOJIyYEHHUIO HOBBIX 3HAHUH MO OMOJIOTMH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTAMH.

METAINIPEAMETHBIE PE3YJIBTATHI

MertanpeaMeTHbIe Pe3ybTaThl OCBOSHHS ydeOHOTO mpenMeTa «BHOIoTHs» BKIIIOYAIOT: 3HAYMMBIE
s QOpMUPOBAaHUS MHUPOBO33pEHUs OOydalolUXCSd MEXKIUCHUIUIMHAPHBIE  (MEXIIpeIMEeTHBIE)
oOIeHayYHbIE TOHATHS, OTPAKAIONINE IETOCTHOCTh HAYYHOW KApTHHBI MHpa U CIENU(UKY METOJIOB
MO3HAHMUS, WCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEMIECTBO, SHEPTHS, SIBICHHE, MPOIECC, CHCTEMa,
HAyYHBIH (aKkT, MPHUHIUI, TUIOTe3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHSs, HMCCIEIOBAaHWE, HAOIIOICHHUE,
U3MEpeHue, OHKCIepUMEHT U Jpyrue); YyHUBepcalbHble YyueOHble JeHCTBUS (IO3HaBaTENbHBIE,
KOMMYHUKATHUBHBIE, PETYJIATUBHBIC), oOecmeunBaronue GopMupoBanue (QyHKIIMOHATLHON TPaMOTHOCTH
U COIMANIbHOM KOMIIETEHIIMH OOYy4aromMXcs; CIOCOOHOCTh OOYYarOIIMXCSl MCHOJIB30BaTh OCBOEHHBIE
MEXJAUCLUUIIMHAPHBIE, MHMPOBO33PEHUECKHE 3HAHUS U YHHUBEpcajbHble YyueOHble JEHCTBHUS B
MO3HABATEJILHON U COIMAIbHON MPAKTHUKE.

B pesynbTare m3ydeHus OMOJOTMHM Ha YpPOBHE CpeAHEro oOuiero oOpazoBaHusl y 00ydaromerocs
OyayT cdopMHUpoBaHbl MO3HABATENIbHBIE YHUBEpCAbHbIE YdeOHBbIE JIEHCTBUS, KOMMYHUKAaTHBHbBIC
YHHUBEpCaJbHble y4eOHbIe NEHCTBHS, PEryIsSTUBHBIC YHHUBEpCAlbHbIC Y4eOHBbIE IEHCTBHS, COBMECTHAS
NeSITeNbHOCTbD.

MertanpeaMeTHble pe3ylbTaThl OCBOCHMSI MPOrPaMMBbI CpelHEro oOmiero oopa3oBaHUsS TOJDKHBI
OTpaxarb:

OBiajeHHe YHMBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH el CTBUSIMU:

1) 6a30BbIe JIOTHYECKHE TeHCTBHUS:

CaMOCTOSITENILHO (POPMYITHPOBATEH M aKTYAIU3UPOBATH IPOOIIEMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

WCIOJIb30BAaTh MPU OCBOCHUHM 3HAHUW TNPUEMBI JIOTHUECKOTO MBIILICHUS (aHanu3a, CUHTE3a,
CpaBHEHUS, KilaccH(pUKaIKK, 0000IIEeHHs), pACKPBIBATh CMBICI OMOJIOTHYECKUX MOHSTHHA (BBIACIATH UX
XapaKTepHbIe TPU3HAKHU, YCTAHABIIMBATD CBSI3U C IPYTUMHU MOHATUSIMH);

OTIPEIeNATh IENU ACSITeNbHOCTH, 3aJaBasi MmapaMeTpbl U KPUTEPUU UX JOCTHIKEHHs, COOTHOCHUTH
PE3yIbTaThl JEATENBHOCTH C MOCTABIEHHBIMHU EJISIMU;

MCIO0JIb30BaTh OMOJIOTUYECKHE MOHITHS ISl 00bSICHEHUs (DAaKTOB U SBJICHUI KUBOU MTPUPOIBI;

CTPOUTH JIOTUYECKUE PACCYXACHUS (MHIYKTUBHbBIC, ACTyKTHUBHBIC, IO aHAJOTHH), BBISBIISTH
3aKOHOMEPHOCTH U TIPOTHBOPEYHS] B PACCMAaTPUBAEMBIX SBICHHUSAX, (OPMYIUPOBATh BBIBOJBI H
3aKITIOUEHUS;

MPUMEHITh CXEMHO-MOJIENIbHBIE CpEJCTBA JUISI TPEJICTABICHUS CYIIECTBEHHBIX CBSI3€H U
OTHOIICHWA B W3y4aeMbIX OHOJOTHYECKHMX OOBEKTaX, a TakKe MPOTHBOPEUYHI pa3HOro poja,
BBISIBIICHHBIX B Pa3NIMYHBIX WH(OOPMAIIMOHHBIX HCTOUHUKAX;



pa3pabarbiBaTh IUIaH pEIICHUS MPOOJIEMBbl C YYETOM aHajIM3a HMEIOIIUXCS MaTepHANbHBIX U
HEMaTepPHAIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B JICATEILHOCTh, OLIEHUBATh COOTBETCTBHE PE3YJIbTATOB IEINSIM, OIICHUBATh
PUCKH TTOCIIEACTBUH EATEILHOCTH;

KOODAMHUPOBAaTh W  BBINONHATH pabOTy B  YCIOBUSAX  pPEAITBHOTO, BUPTYyaIbHOTO U
KOMOWHHPOBAHHOTO B3aMMOCHCTBUS;

pa3BUBaTh KPEATHBHOE MBIIUICHUE NP PEIICHUH )KMU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCJIEIOBATEIbCKHE IeHCTBHS:

BJIQJICTh HABBIKAMH Y4COHO-HCCIENOBATEIbCKOM M TMPOEKTHOW JEATEIbHOCTH, HAaBBIKAMHU
paspenieHus npobaeM, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSATEIIEHOMY IOMCKY METO/OB PEIICHUS
MPAaKTUYECKUX 33/1a4, TPUMEHEHHIO Pa3IMYHBIX METOIOB TIO3HAHUS;

WCTIONb30BAaTh  PA3JIMYHBIC BUIBI JICATEIHHOCTH TI0 TOJIYYEHHUIO HOBOTO 3HAHUA, €ro
WHTEpIpEeTany, TpeoOpa3oBaHUI0 U IPUMEHEHUIO B YUEOHBIX CHUTYAIMsIX, B TOM YHUCIIE TIPU CO3JIaHUH
Y4eOHBIX ¥ COITUAIIBHBIX MTPOEKTOB;

dbopMUpOBaTh HAyYHBI THI MBINUICHUS, BIAJAETh HAYYHOH TEPMHUHOJIOTHEH, KIIOUYEBBIMU
MOHATUSIMH U METOJAMU;

CTaBHUTh U (POPMYIHPOBATh COOCTBEHHBIE 3a/1a4l B 00pa30BATEIbHON JEATEIBHOCTH U KU3HEHHBIX
CUTYalHUsX;

BBISIBJIATE TIPUYMHHO-CJICICTBEHHBIE CBSI3M M aKTyaJlH3UpOBATh 3a/1ady, BBIJBUTATh THUIOTE3y €€
peleHus, HaxOJUTh apryMEHTHI Ul JI0Ka3aTeNbCTBAa CBOMX YTBEPXKACHWH, 3aJaBaTh HapameTpbl U
KPUTEPHUH PEIICHHS;

aHAIM3UPOBATH TOJyYeHHBIC B XOJE€ PEUICHUS 33/Ja4d pe3yNbTaTbl, KPUTHYECKH OIIEHUBATh WX
JTOCTOBEPHOCTb, IIPOrHO3MPOBATH N3MEHEHNE B HOBBIX YCIOBUSIX;

71aBaTh OIICHKY HOBBIM CHTYaIlHsIM, OLICHUBATh NPUOOPETEHHBII OTIBIT;

OCYIIECTBIIATh ICJICHANPABICHHBI MOWCK IEpeHOoca CPEeACTB M CHOCOOOB JEHCTBHA B
poheCcCHOHANBHYIO CPEY;

YMETh NIEPEHOCUTD 3HAHMUS B [I03HABATEIBHYIO U MPAKTUYECKYIO 00JIACTH )KU3HEICATEIBHOCTH;

YMETbh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MTPEIMETHBIX 00JacTeii;

BBIJIBUTaTh HOBBIE WJEH, MPEUIaraTh OPUTHHAIBHBIC TOAXOIbI M PEIICHHUs, CTaBUTh MPOOIeMbl U
3a7a4H, JOTYCKAIOUINE aTbTEPHATUBHBIC PEIICHMSL.

3) pabora ¢ ungopmanmei:

OPHEHTHPOBATHCSA B PAa3IUYHBIX MCTOYHHKAX MH(POpMAIMU (TEKCTe y4eOHOTo MOCOOMs, HAay4HO-
HOMYJISIPHOM JIMTEpaType, OMOJIOTHYECKUX CIOBAPAX M CIPAaBOYHHUKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B
WuTtepHeTe), aHAIM3UPOBATh MH(GOPMAIUIO PA3IMYHBIX BHUIOB M (OpM IpeicTaBiICHHS, KPUTHUECKU
OLIEHMBATH €€ IOCTOBEPHOCTh U HETIPOTUBOPEUUBOCTE;

(bOpMyIHpPOBATH 3aIPOCHI U IPUMEHSTH Pa3IMYHbIC METO/IBI IPU TIOUCKE U 0TOOPE OMOJIOTMYECKOM
uHpOpMaIMY, HEOOXO MO IS BBITIOJIHEHUS YUeOHBIX 3a/1a4;

OpuoOpeTaTh  OMBIT  HCHOJb30BaHHSA  WH(POPMAIIMOHHO-KOMMYHHMKATHBHBIX  TEXHOJIOTH,
COBEpILIEHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIOJIb30BAHUS PA3JIMUHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BBIOMpPATh ONTUMAJIbHYIO (OpPMY MpeACTaBIe€HUs OHONIOTMYecKOi HH(OpMaIuu
(cxemsl, rpauky, IUarpamMMBbl, TaOJIHUIIBI, PUCYHKH U JPYroe);

UCIOJb30BaTh HAYYHBIN S3bIK B Kau€CTBE CPEJICTBa NMpH padoTe ¢ OMOJIOrMueckoi MHpOpMaInei:
IPUMEHATh XUMHUYECKHE, (PU3NYecKre U MaTeMaTH4eCKUe 3HaKu U CUMBOJIBI, (hopMyibl, abOpeBHartypy,
HOMEHKJIATYpy, UCIOJIb30BATh U MPE0OPa30BHIBATh 3HAKOBO-CUMBOJIMYECKUE CPE/ICTBA HATJISATHOCTH;

BJIaJIeTh HaBbIKAMM DPAcCIlO3HABaHMs M 3allUThl MH(pOpMaAMM, MHGOPMAIMOHHONH Oe30macHOCTH
JIMYHOCTH.

OBJajieHNe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH e CTBUAMU:



1) o6menmue:

OCYIIECTBIISITh KOMMYHHUKAIIMM BO BCEX c(epax >KM3HU, aKTUBHO y4acTBOBATh B AMAJIOre WU
JUCKYCCHUU IO CYILECTBY OOCYyXJaeMOil TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BBICKAa3blBaTh CYKIEHUS
OTHOCHUTEJILHO BBINIOJIHEHUS IIpeAIaraéMoil 3ajauu, yYUTbIBATh UHTEPECH U COIVIACOBAHHOCTDH MO3ULU N
JPYTrUX YY4aCTHUKOB JIMAJIOTa UM TUCKYCCHUH);

pacrno3HaBaThb HeBepOaJbHbIE CpeAcTBa OOLICHMs, MOHMMAaTh 3HAUYEHUE COLMAJIbHBIX 3HAKOB,
MPENOChUIOK BO3HUKHOBEHHS KOH(IMKTHBIX CUTYaIlMid{, yMEThb CMST4aTh KOHQUIMKTBI W BECTH
IIEPETOBOPHI;

BJIAJIETh Pa3IMYHBIMU CHOCOOAMM OOILIEHHS U B3aMMOJECHCTBUS, MOHMMAaThb HAaMEPEHHUs APYrUx
JIO/IeH, TPOSIBIIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY U B KOPPEKTHOU (hopme GopMyanupoBaTh
CBOM BO3paXKECHMUS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBO TOUKY 3pEHUS C UCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAasl 1eATeIbHOCTh:

[IOHUMAaTh U MCIIOJIb30BaTh MIPEUMYILECTBA KOMaHAHON M MHAMBHUAYaIbHON pabOThl MpU pELICHUU
Ouonoruuyeckoi  mpoOnembl, OOOCHOBBIBaTbH HEOOXOAMMOCTh IPHUMEHEHHS TIPYNNOBBIX  (QopM
B3aUMO/ICHCTBUS MPU pelIeHNH yueOHOM 3a/1auu;

BBIOMpATh TEMAaTHUKy M METOJbl COBMECTHBIX JEMCTBMM C Y4ETOM OOIIMX HHTEPECOB U
BO3MOXHOCTEHN Ka)/I0TO YjieHa KOJUIEKTHBA;

MIPUHUMATD 1IeJTd COBMECTHOM JESITeTbHOCTH, OPraHU30BBIBATH U KOOPIAMHUPOBATH JEHCTBUS MO €€
JOCTH)KEHHMIO: COCTaBIIATh IUIAH JCWCTBUM, pacHpelneisTs pOJAM C Y4ETOM MHEHUN YYACTHHUKOB,
00CyXJaTh pe3ylbTaThl COBMECTHOI paboTHI;

OLICHMBAaTh KAayeCTBO CBOEr0 BKJIAJAa M KaXIOr0 YY4aCTHMKA KOMaH/bl B OOIIMH pe3yabTaT IO
pa3pabOTaHHBIM KPUTEPHUSIM,

IIpeniaraTb HOBBIE IIPOEKTHI, OLICHMBATH MJAEH C TMO3ULIMHA HOBHU3HBI, OPHUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh IMO3UTHUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX CUTYyalUsX, NPOSBIATH
TBOPYECTBO M BOOOpakeHUE, ObITh MHULIUATUBHBIM.

OgyajeHHe YHHBEPCAJIbHBIMH PeryJsiTHBHBIMH JCHCTBUAMM:

1) camoopraHu3zanus:

UCIOJb30BaTh OMOJOIMUYECKHE 3HAHMS JJIs BbISABICHHS NPOOJIEM M MX PELeHHs B KU3HEHHBIX U
YUeOHBIX CUTYallUsX;

BbIOMPATh Ha OCHOBE OMOJIOTMYECKUX 3HAHUI Il€NeBbleé U CMBICIOBBIE YCTAaHOBKHM B CBOHUX
JNEUCTBUSX M IIOCTYIIKax II0 OTHOIIEHHIO K JKMBOM IIPUPOJE, CBOEMY 3I0POBBI0 U 3JI0POBBIO
OKPY>KAIOILUX;

CaMOCTOSITEJIBHO OCYILECTBIISATh MO3HABATENIbHYIO JESTEIbHOCTb, BBISBIATH POOIEMbI, CTABUTh U
(bopMynupoBaTh COOCTBEHHBIE 3a7]aull B 00pa30BaATEIIbHON JESITEIbHOCTH U )KU3HEHHBIX CUTYALUAX;

CaMOCTOSITEJIBHO COCTABJIATh IUIAH pelIeHus NpoOiaeMbl ¢ y4ETOM MMEIOLIMXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYallsIM;

paciMpATh paMKU y4eOHOTO IpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTCHUN;

Jie7IaTh OCO3HAaHHBIN BBIOOD, apIyMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PEIICHUE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

cnocoOCTBOBATh (POPMUPOBAHMIO U MPOSIBIICHHUIO IINPOKOM 3pYAULIMU B pa3HbIX 00NaCTAX 3HAHU M,
MIOCTOSIHHO TOBBIIIATH CBOW 00pa30BaTeNbHBIN U KyJIbTYpHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaThb OLIEHKY HOBBIM CHUTyallUsIM, BHOCUTb KOPPEKTHBBl B J€ATEIBbHOCTb, OLICHUBATbH
COOTBETCTBUE PE3YJILTATOB LENISAM;



BIIQJICTh HABBIKAMHM TIO3HABATEIILHOW peQIEeKCHH KaK OCO3HAHHUS COBEpIIAEMBIX JCHCTBUU U
MBICIIUTEBHBIX TPOIECCOB, MX PE3yAbTATOB W OCHOBAHHM, HMCIOJIH30BaTh MPHUEMBI peQUICKCHH s
OIIEHKH CUTYaIIMH, BEIOOPA BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATDH PELICHUS IO UX CHUKEHHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTBI JIPYTUX [IPU aHAJIU3€E PE3YJIbTATOB JEATEIIBHOCTH;

3) npuHsATHE CeOS ¥ APYIUX:

MIPUHUMATD €051, TOHMMAasi CBOM HEJAOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHUBBI M @pTYMEHTBI IPYTUX IIPU aHAJIA3E PE3YIIBTATOB JCSITEIbHOCTH;

MIPHU3HABATH CBOE MPABO U MPABO JPYrHX Ha OIINOKH;

pa3BUBATH CIIOCOOHOCTh MIOHUMATh MUP C TIO3ULIMHU APYTOTO YEJIOBEKA.

NPEAMETHBIE PE3YJIbTATDBI

[IpenMeTHBlEe pe3ynbTaThl OCBOECHUSA coJepXaHus ydeOHoro mpeamera «buonorus» Ha
yIriyOJIEHHOM YpOBHE OpHEHTHPOBAHBI Ha oOecredeHre MNpo(HIBHOTO OO0ydeHUsT O00yJarolmuxcs
O6uonoruy. OHM BKIIOYAIOT: cHenM@HUuUecKkue ajig OUOJOTMHM HaydHble 3HAHHUS, YMEHUS U CIOCOOBI
NEUCTBUI 1O OCBOGHMIO, WHTEpPIpETallMM U MpeoOpa3oBaHUIO 3HAHWM, BUIbl AEATEIBLHOCTH IO
TTOJTYYCHHUIO HOBBIX 3HAHUW U X MPUMEHEHHUIO B PA3IUYHBIX YUEOHBIX, a TAK)KE B PEATHHBIX KU3HECHHBIX
cutyanusx. [IpeameTHbIe pe3ynbTaThl MPEACTABICHBI IO TOIaM U3yYSHUSI.

[IpenMeTrHble pe3ynabTaThl OCBOEHHUS ydeOHoro mnpeamera «buonorus» B 10 Knacce OJKHBI
OTpaxarb:

cOpMUPOBAHHOCTh 3HAHWH O MeCTe M pPOJM OUOJIOTMM B CHCTEME ECTECTBEHHBIX HayK, B
(bOopMHUpPOBAaHUM E€CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B TMO3HAHUM 3aKOHOB MPUPOJBI U PEUICHUH
npoOieM palMoOHAIBHOTO MPUPOJOIONb30BaHMS, O BKIAJAE€ POCCHUCKUX U 3apyOexHBIX Y4YEHBIX B
pa3BUTHE OMOJIOTHH,

BIIQJICHUE CHCTEMOH OHMOJOTMYECKUX 3HAHMW, KOTOpas BKJIIOYAET: OCHOBOIIOJAraromme
OMoJOrMYecKre TEePMUHBI W TOHATHS (KHU3HB, KIETKa, OpraHu3M, MeTaboiu3M, TOMeocTas,
CaMOpEeryJslus, CaMOBOCIPOU3BEICHUE, HACIEICTBEHHOCTb, HW3MEHYMBOCTh, POCT M pPa3BUTHE),
ounosornueckre teopuu (kinerouHas teopus 1. IlIBamna, M. Illneiinena, P. BupxoBa, xpomocomHas
Teopusi HacneAacTBeHHOCTH T. Moprana), yuenns (H. WM. BaBuimoBa — o meHTpax MHOrooOpasus u
MIPOUCXOXKACHUS KYJIbTYPHBIX PACTeHUI), 3aKOHBI (€AMHOOOpPa3Usi MOTOMKOB IIEPBOTO MOKOJIECHUS,
pacilernyeH s, YUCTOTH T'aMeT, He3aBHUCUMOro HacienoBaHus ['. MeHnzens, roMOJOrHYECKUX DSIOB B
HaciencTBeHHoM n3menunBocty H. M. BaBuiosa), npuHIMIb! (KOMIUIEMEHTAPHOCTH);

BIIQJICHHE OCHOBHBIMM METOJaMU HAY4YHOTO TIO3HAHMS, WCIOIb3YeMbIX B OHOJIOTUYECKUX
UCCIIEIOBAaHUSX KUBBIX OOBEKTOB (OMHCAHUE, U3MEPEHHE, HAOIIOICHHE, SKCIIEPUMEHT);

YMEHHE BBIACNATh CYIIECTBEHHbIC TPU3HAKU: BHUPYCOB, KIETOK TMPOKAPHOT M SYKApHUOT,
OJIHOKJIETOYHBIX 1 MHOTOKJIETOYHBIX OPTraHU3MOB, B TOM uHncie OakTepuil, rpuboB, pacTeHUH, >KUBOTHBIX
U 4eJOBeKa, CTPOCHHUS OPraHoB U CHCTEM OPraHoOB pAacTEHHil, >KMBOTHBIX, YEJIOBEKa, MPOIIECCOB
KU3ZHEJEATENILHOCTH, TPOTEKAIOIINX B OpPraHU3Max PAacTeHUM, )KUBOTHBIX U YENOBEKa, OMOIOTMYECKUX
mpoieccoB: oOMeHa BelmiecTB (MeTabonH3M), TPEBpAIlleHUs JHEPTrUd, OpOXKEeHHs, aBTOTPO(HOTo u
reTepoTpoHOr0 THUIOB MHUTaHUsA, (POTOCHHTE3a M XEMOCHHTE3a, MHTO3a, Mel03a, TramMeToreHesa,
AMOpHOTEHEe3a, TOCTIMOPHUOHAILHOTO Pa3BUTHUS, PAa3MHOKEHUS, HHIUBUIYAILHOTO Pa3BUTHUS OpraHU3Ma
(oHTOTEHE3a), B3aUMOICHCTBHUS T€HOB, T€TEPO3HCa, HICKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHABIMBATh B3aUMOCBSI3U MEXJIy OPraHOMAAMHU KIETKH U UX (QYHKIUSMHU, CTPOCHHEM
KIETOK pa3HbIX TKaHed M WX (QYHKUUAMU, MEKIYy OpraHaMH M CUCTEMaMH OpPraHOB y PACTECHHIA,
KUBOTHBIX U Y€JIOBEKa M MX (QYHKIUSIMHU, MEXK]TY CHCTEMaMHU OPraHOB M UX (YHKIMSIMH, MEX]Ty dTallaMu
oOMeHa BeMIeCTB, JTalMaMH KIETOYHOTO IHMKIA ¥ JKU3HEHHBIX IIUKJIOB OPraHU3MOB, J3Tamamu
AMOPHUOHAILHOTO PAa3BUTHSL, TEHOTUIIOM U (DeHOTUIIOM, (PEHOTUIIOM U (haKTOpaMU Cpebl OOUTAHUS;



YMEHHE BBISBIIATH OTIIMYUTEIILHBIC MIPU3HAKH KUBBIX CUCTEM, B TOM YHCJIC PACTECHUM, )KUBOTHBIX H
YeJI0BeKa;

YMEHHE HCIIOJIb30BaTh COOTBETCTBYIOIIME AapPTyMEHTBI, OWOJIOTUYECKYIO TEPMUHOJIOTHIO H
CUMBOJIUKY JIJIS IOKA3aTeIbCTBA POJACTBA OPTaHU3MOB PA3HBIX CUCTEMATHYECKHUX TPYIIIL;

YMEHHE pemiaTh OWOJIOTHYECKHE 3aJIa4M, BBISABIATH MPUYMHHO-CICACTBCHHBIC CBS3H MEKIY
HCCIIeTyeMBIMU OMOJIOTUYECKUMH MPOIIECCAMU U SIBJICHHUSIMHU, JICJIaTh BEIBOJIBI M TIPOTHO3BI HA OCHOBAaHUHU
MOJIyYE€HHBIX PE3YJIbTATOB;

YMEHHE BBITIOJHATH JaOOPATOPHBIC U MPAKTUYECKHE pa0OThI, COONIONATh MpaBWia Npu padoTe ¢
y4eOHBIM 1 J1a00PATOPHBIM 000PYIOBAHHEM;

YMEHHE BBIJBUTATh TUIOTE3BI, MPOBEPATh MX IKCIICPUMEHTAIBHBIMHU CPEICTBaMU, (GopMyupys
IIeJTh UCCIICIOBAHMS, aHATM3UPOBATH MOJTydCHHBIC PE3YIbTAThI U JIeTIaTh BHIBOIBL;

yMEHHE y4acTBOBaTh B yUEOHO-HCCIIEIOBATEIHCKON pabOTe MO OMOJOTHH, SKOJIOTHU U MEIUIINHE,
MPOBOAMMON Ha 0a3e MIKOJBHBIX HAy4dHBIX OOINECTB, W MYOJIMYHO TPEACTABIATh TOTyICHHBIC
pe3yIbTaThl HA YICHHYECKUX KOHPEPEHIINSX;

YMEHHE OIIEHWBATh JTHUYECKHE AaCIEKTHl COBPEMEHHBIX WCCIICJIOBAHHWI B 0O0JIACTH OHOJIOTHH H
MEIUIMHBI (KIOHUPOBAaHWE, HWCKYCCTBEHHOE OIUIOJIOTBOPCHHE, HANpPaBICHHOEC W3MEHECHHWE TeHOMa H
CO3/[aHHE TPAHCTCHHBIX OPraHU3MOB);

YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oymymiel mpodecCHOHATBHON NeATeTbHOCTH B
o0nacTH OWOJIOTUW, METUIMHBI, OWOTEXHOJIOTHH, BETCPUHAPHH, CEIIbCKOTO XO3SMCTBa, MHUIIEBON
MIPOMBIIIJICHHOCTH, YIIIYOJISATh 1TO3HABATEIBHBIA HWHTEPEC, HANpPABIICHHBIM HAa OCO3HAHHBIH BBIOOD
COOTBETCTBYIOIIEH MPOo(hecCHn 1 MPOI0IDKEHNE OHOJIOrHYECKOT0 00pa30BaHus B OPraHU3AIHSIX CPEITHETO
poheCCHOHAIBHOTO M BBICIIIETO 00pa30BaHUsI.

[IpeameTHBIC pe3ynbTaThl OCBOEHUS ydeOHOTO mpeamera «buomorusi» B 11 Knacce NOIHKHBI
OTpaxarb:

cOpMHUPOBAHHOCTh 3HAHWH O MeCTe M pPOJM OUOJIOTMM B CHCTEME ECTECTBEHHBIX HayK, B
(hopMHUpPOBAaHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHUHBI MUpPA, B MO3HAHUHM 3aKOHOB NMPUPOABI U
PELICHUH SKOJIOTMYECKUX MpOoOJIEeM YelOoBEeYeCTBa, a TAaKXKE B PEUICHHH BOIMPOCOB PalMOHAIBLHOTO
MIPUPO/IOIOJIL30BaHUS, U B (POPMHUPOBAHUH [IEHHOCTHOT'O OTHOLICHHS K MIPHUPOJIe, OOLIECTBY, YEIOBEKY, O
BKJIaJIe POCCUICKHUX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH;

yMEHHE BIaJeTh CHCTEMON OHOJOTMYECKHX 3HAHWM, KOTOpas BKIIOYAET ONpENCNICHUs WU
MMOHMUMAaHHE CYIIHOCTH OCHOBOIOJAralolX OMOJOTHYECKMX TEPMHHOB M TMOHSATUH (B, SKOCUCTEMA,
onocdepa), Ouonoruueckre Teopuu (dBomonnoHHas Teopus Y. JlapBuHa, CHHTETHYECKas TEOpHs
spomonun), yueHus (A. H. CeBeprioBa — o myTsx U HampaBieHHsX sBoionuu, B.M. Bepuanckoro — o
6uoctepe), 3akoHbl (TeHeTHueckoro pasHoBecus JIx. Xapau u B. BaitnGepra, 3apoibliieBoro cxoJcTBa
K. M. bopa), npaBuna (munumyma HO. JIuOGuxa, »KOJIOTMYECKON MNHUpPaMUIbl SHEPTUU), TUIOTE3BI
(runote3a «mupa PHK» Y. I'mnbepra);

YMEHHE BJIAJIETh OCHOBHBIMH METOJaMH HAY4YHOTO MO3HAHUS, UCHOJIb3yEeMbIMU B OHMOJIOTUYECKUX
HCCIIEIOBAHUSAX >KUBBIX OOBEKTOB U JKOCUCTEM (OIMHCaHUE, U3MEpeHHe, HaOIIoAeHHe, SKCIEPUMEHT),
crioco0aMHu BBISBJICHUS U OIIEHKH aHTPOTIOT€HHBIX U3MEHEHUN B IPUPO/IE;

YMEHHE BBIACTATH CYIIECTBEHHBbIC NMPU3HAKU: BHUJIOB, OMOTEOIIEHO30B, SKOCUCTEM U Ouocdepsl,
CTaOWIM3UPYIOUIETO, JABIIKYIIETO U Pa3pbIBAIOIIETO €CTECTBEHHOro OTOOpa, aionaTpu4eckoro u
CUMIATPUYECKOTO BHUI000PA30BaHUSA, BIMSHUSA ABIIKYIIUX CHJI DBOJIIONMHM Ha TeHOMOHA MOMyISAIHHU,
MPHUCTIOCOOIEHHOCTH OPTraHM3MOB K cpele OOWTaHUs, YepelOBaHUS HAMpaBICHUH HSBOJIOLNH,
KpYroBOpPOTa BEIIECTB M MOTOKA SHEPTUU B IKOCHCTEMAX;

YMEHHE YCTaHABIMBAaTh B3aUMOCBSI3M MEXKJy IMPOILECCAMU DBOJIOINUH, JBUKYIIUMH CHIAMHU
aHTPOTIOTeHe3a, KOMIIOHEHTAMH Pa3IMYHbIX YKOCHCTEM U MPUCTIOCOOIEHUSIMU K HUM OPTaHU3MOB;



YMEHUE BBISBIIATH OTJIMYUTEIbHBIC PU3HAKU KUBBIX CHCTEM, MPHUCIIOCOOICHHOCTh BUJIOB K Cpesie
oOuTanus, aOMOTHYECKHMX M OMOTHYECKMX KOMIIOHEHTOB JKOCHUCTEM, B3aHMMOCBS3€H OPraHu3MOB B
cooOmIecTBax, aHTPOTIOTEHHBIX U3MEHEHHH B 3KOCHCTEMaX CBOEH MECTHOCTH;

YMEHHUE HCIIOJIb30BaTh COOTBETCTBYIOIIME AapTyMEHTbHI, OHOJOTHYECKYI0 TEPMHUHOJIOTHIO H
CHUMBOJIMKY JUISI JIOKQ3aTEeIbCTBA POJCTBA OPTaHU3MOB PA3HBIX CHCTEMATHYECKUX TPYII, B3aUMOCBSI3U
OpraHM3MOB U Cpeapl OOWTaHWs, EIWHCTBA YEJIOBEYECKUX pac, HEOOXOJWMOCTH COXpPaHEHHS
MHOT000pa3us BUJIOB U KOCUCTEM KaK YCIOBHS COCYIIECTBOBAHUS MPHPO/IBI U YEIOBEUECTBA,

YMEHHE pemarb OHOJIOTHYECKHE 3aJaud, BBIABIATH NPHUUYMHHO-CICIACTBEHHBIC CBSI3U MEXIY
MCCIIETyeMbIMU OMOJIOTHYECKUMHU TPOLIECCAMH U SIBICHUSIMH, JIeNIaTh BHIBOJIBI M TPOTHO3BI HA OCHOBAHUH
MOJIy4CHHBIX Pe3yJbTaTOB;

YMEHHE BBINOJHATH Ja00paTOpHbIe U MpaKTU4YeCKUe paboThl, COONI0NaTh MpaBuja Mpu pabdote
y4eOHBIM U J1a00PaTOPHBIM 000PYAOBAHHUEM;

YMEHHE BBIJBHTaTh THUIIOTE3bI, MPOBEPATh MUX IKCIIEPHUMEHTAIBHBIMU CPEICTBAMH, (OpPMYyIHpYs
IeJTb UCCIIEIOBAHMSI, aHAJTM3UPOBATh MOJTYYeHHBIC PE3YIIbTATHI U JIENIaTh BHIBOJIBI,

yMEHHE y4acTBOBaTh B YUEOHO-HMCCIIEIOBATEIBCKON pabOTe MO OMOJOTHUHM, IKOJIOTHU M MEIUIINHE,
MPOBOMMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOINECTB, W MYOJUYHO TPEICTABIATH IOJTy4YCHHBIE
pe3yIbTaThl HA YICHUYECKAX KOH(EPEHIUIX;

YMEHHE OI[CHUBATh THIIOTE3bI U TEOPHH O TIPOMCXOXKICHUH JKU3HH, YeJIOBEKA M YEIIOBEUECKUX pac,
0 MPUYMHAX, TOCJIEICTBUAX U CIOCO0axX MpeJOTBpalleHUs ITI00aTbHBIX N3MEHEHUH B Ouocdepe;

YMEHHE OCYIIECTBIIATh OCO3HAHHBIM BbBIOOp Oyaymield mnpodeccuoHanbHOM JEsITeNbHOCTH B
oOmacT OWOJIOTHH, SKOJIOTHUH, TPUPOJOTIONH30BaHUSA, MEIUIIMHBI, OHOTEXHOJOTHH, IICHUXOJIOTHH,
BETEPUHAPUH, CETBCKOI0 X03sIMCTBA, MUIIEBOM MPOMBIIIJICHHOCTH, YIITyOJIATh O3HABATEIbHbII HHTEpEC,
HaIpaBJICHHbIA Ha OCO3HAHHBINA BBIOOP COOTBETCTBYIOLIEH MPO(PECCUU U MPOAOIKEHHE OUOJIOrNYECKOTO
00pa3zoBaHus B OpraHU3ANMIX CPEAHETO MPO(PECCHOHATBEHOTO U BBICIIET0 00pa30BaHMUs.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnuuecTBo yacoB DJIeKTPOHHBbIE
Neni/m | HamMeHoBaHMe pa3ie/ioB U TeM MPOrpaMMbl Beero Konrtpoabnsle | IIpakTuueckue f)lép;(:i(:::gbﬂme
padoTsbI padoThI pecypest
1 buonorus kak Hayka 1
2 JKuBbie cucTeMbl U UX U3yYEHUE 2
3 Buomorus kieTku 0.5
4 XUMHYecKasi OpraHu3aIys KICTKH 10
5 Crpoenue u GyHKINU KIETKU 8 2
5 OOMeEH BelecTB U NMPEeBpalleHue SHEPTHU B 9 1
KIIETKE
7 HacnenctBennas nndopmarnus u peanusaius e€ B 9 05
KJIETKE
JKU3HEHHBIN UK KIETKH 6 1
Ctpoenue u GyHKIIUHA OPTaHU3MOB 17 15
10 Pa3MHOkeHME U pa3BUTHE OPraHU3MOB 8 15
1 I'enetrka — HayKa O HACIEACTBEHHOCTH U 5 05
M3MEHUYUBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEJICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6
14 I'eneTnka yenoBeka 3 0.5
15 Cenekuusi opraHu3MOB 4 1
16 buoTtexHonorust u CHHTETHYECKAask OMOJIOTHS 4
17 PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 13




11 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
1 3apokIeHUE U PA3BUTHE BOJIIOIIMOHHBIX 4
MpeACTaBICHUIN B OMOJIOTHH
Muxkpo3BoIIOIHS U €€ Pe3yIbTaThl 14 2
Maxpo3BoJTIOIHs U €€ Pe3yIbTaThl 6
[TpoucxoxaeHNe U Pa3BUTHE KU3HH Ha
4 p A p 15 15
3emiie
5 [TpoucxoxaeHue yemoBeka — aHTPOIIOTEHES 10 1
DKOJIOTUSl — HayKa O B3aMMOOTHOILIEHUSAX
6 OpPraHW3MOB M HAIOPTaHU3MEHHBIX CHCTEM 3 0.5
C OKpYyKarollen cpeon
Opranu3Msbl ¥ cpesia 0OUTaHUS 9 15
DKOJIOTHS BUJIOB U TOIMYJISIIII 0.5
DKOJIOTHS COOOIIECTB. IKOJOTHUECKUE
9 H 12 0.5
CUCTEMBbI
10 buocdepa — rimobapHas 3KOCHCTEMA
11 UenoBek U OKpyKarolas cpeaa
12 PesepBHOe Bpems 8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosnnuyectBo 4yacos DJIeKTPOHHbIE
Ne Mara nugposbie
n/n Tema ypoxa Bcero Konrpoaprkre | Hpaktirieckie H3y4eHHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI pecypest
1 Buosiorus kak KOMIIEKCHAs HAyKa U KaK 4acTh 1
COBPEMEHHOTO OO0IIIECTBA
JKuBbI€ cUCTEMBI U HX CBOMCTBA 1
YpoBHEBast OpraHu3anusl KUBBIX CUCTEM 1
4 WcTopust OTKpBITHS M M3ydeHHsI KieTKu. KiteTouHast 1
Teopus
MeTo 16l MONEKYIISIPHOM U KJIIETOYHOI OMOJIOTHH.
5 [IpaxTnueckas pabota «/3ydeHre MeTo10B KIETOYHOM 1 05
ounosorun (xpomarorpadusi, smeKTpodopes, '
muddepennnansaoe nenTpudyruposanue, [TLP)»
6 XUMUYECKUI COCTaB KIETKU 1
7 MunepasnbHbIe BEIeCTBa KIETKH, UX OHOJIoTnYecKas 1
poJib
Opranuyeckue BeliecTBa KJIeTKH — OEIKU.
8 JlaGopaTtopHas pabora «OOHapykeHUE OCIKOB C 1 0.5
MTOMOIIBIO0 KAYECTBEHHBIX PEAKIUIi»
9 CgoiicTBa, ki1accuduxanys u GyHKIun 6eIKoB 1
10 Oprannueckue BeueCTBa KJIETKH — YIJIEBObI 1
11 Opranuueckue BEeIeCTBa KIECTKH — JIUITHJIbI 1
Hykneunossie kucnotsl. JJHK u PHK. JIaGoparophas
12 pabota «/ccnenoBanue HyKJIEHHOBBIX KUCIIOT, 1 0.5
BBIZICTICHHBIX U3 KJIETOK Pa3IMYHBIX OPTaHU3MOBY
13 Crpoenue u ¢pyukiuu ATD. pyrue 1

Hykneosuarpudocdars (HTD)




CexBenupoBanue [JHK. Metoasl reHoMUKH,

14 TPAaHCKPHUIITOMHUKH, TPOTEOMHKH 1

15 Mertompl CTPYKTYpHOU OHOJIOTHN 1

16 Tuns! knetok. [IpokapruoTnueckas KieTka 1

17 Crtpoenue sykapuoTuyeckoi kietku. [Ipakruueckas 1 05
pabota «/3y4eHne CBOHCTB KICTOYHONH MEMOpaHbD» '

18 IloBepXHOCTHBIN anmapar KIeTKA 1
OnHomeMOpaHHBIE OpraHOW B! KIEeTKH. [IpakTiHaeckas

19 pabota «M3yueHre ABUKEHMS LIMTOTUIa3Mbl B 1 0.5
PaACTUTENLHBIX KIIETKAX)
[TosryaBTOHOMHBIE OPTaHOWIBI KJIETKH: MUTOXOHIPUH,

20 mnactuapl. JlabopatopHas padota «lccnenoBanue 1 05
TUTa3MOJIH3a U JICTUIa3MOJIN3a B PACTHTEIBHBIX
KIIETKaX)

21 HememOpanHbie opraHou bl KJIETKU 1

22 Crtpoenue u GyHKITUU sapa 1
CpaBHUTENbHAs XapaKTEPUCTUKA KIETOK DYKapuoT.

23 JlaGopaTtopHas pabota «/3y4eHre CTpOCHUS KIETOK 1 0.5
Pa3IUYHbIX OPraHU3MOBY
AccUMUWISIINAA U AUCCUMMIISILIUSL — JIBE CTOPOHBI

24 MeTtabonm3ma. Tunsl oOMeHa BeniecTB. JlaboparopHas 1
pabota «3ydyeHue KaTaluTHYeCKOH aKTUBHOCTH
(bepMeHTOB (Ha mpUMepe aMHJIa3bl WIK KaTajlas3bl)»
depMeHTATUBHBIN XapaKTep peakluil KIeTOYHOTO

o5 MeTtabonusma. Jlabopatopnas padora «M3yuenue 1 05
(epMEeHTaTUBHOTO paclieIICHHs IEPOKCUIa BOJIOPOIa '
B PACTUTENBHBIX U )KUBOTHBIX KJIETKAX»

26 benku-akTUBaTOpHI U OENKH-UHTHOUTOPBI 1

27 ABTOTpO(HBIN THIT 0OMEHA BEIIECTB 1

28 dotocuHTE3 1

29 Xemocuntes. Jlabopatopnas pabora «CpaBHeHUE 1 0.5




MpOIecCOB (POTOCHHTE3A U XEMOCHHTE3a»

AnaspoOHbIe OpraHu3Mbl. Busl OposkeHus.

30 JIaboparopHas pabota «CpaBHEHHE MPOIIECCOB
OpO>KCHHUSI U ABIXAHUSDY
31 AdpoOHBIE OPraHU3MBI. DTaIbl SHEPTETUIECKOTO
oOmeHa
32 DHeprusi MEMOPaHHOTO IpagreHTa MPoToHOB. CHHTE3
AT®: pabora nporonHoit AT®-cuHTa3HI
33 Peakunu MatpuuHOro cUHTE3a
34 Tpanckpunuus — marpuunslil cuate3 PHK
35 Tpaucusus u e€ dTarmbl
36 KoanpoBanue amuHOKHCIOT. Postk pubocom B
O6uocuHTe3e O6enka
37 Opraau3anys TeHOMa y IPOKApUOT U 3YKapHOT
38 MouiekynsapHble MEXaHU3MBI SKCIIPECCUH T€HOB Y
3yKapuoT
Bupycbl — BHekIeTOUHbIE (JOPMBI KU3HU U
39 obnuraTHbIe TTapa3uThl. [IpakTudeckas pabora 0.5
«Co3/1anue MoIei BUpyca»
40 BnpyCHbvle 3a00JIeBaHUS YEJIOBEKA, )KUBOTHBIX,
pacTeHuii
41 HanorexHosoruu B OMOJIOTUY U MEIULIMHE
42 JKU3HEHHBIN UK KIETKH
43 Martpuusnsiii cuate3 JJTHK
m Xpomocowmsl. JTabopatopnas pabota «3yuenue 05
XpOMOCOM Ha TOTOBBIX MUKPOTIpEnapaTax»
45 Jlenenue KIETKH — MHUTO3
Tuns! knetok. KapuoknHes 1 IUTOKKHES.
46 JIaGopatopHas pabota «HaGmoieHre MuTo3a B 05

KJIETKaX KOHYMKA KOpeIlIKa JIyka (Ha TOTOBBIX
MUKpOIIpenaparax)»




47 Perynsanus ;kM3HEHHOTO LIUKJIA KIIETOK 1

48 Opranusm Kak eIMHOE 11eJI0e 1

49 Tkanu pacrenuii. JJaboparopuas padota «3yuenue 1 05
TKaHEH pacTeHUi»

50 Txanu KUBOTHBIX U 4eoBeka. JlaboparopHas pabora 1 05
«M3ydeHne TKaHEN KUBOTHBIX) '

51 Opransl. Cuctemsl opranoB. JlaboparopHast pabota 1 05
«/3ydenune opraHoB I[BETKOBOTO PACTECHUS '

52 Omnopa Tena opraHu3MoB 1

53 JIBI>KEHUE OPraHu3MOB 1

o4 [Intanue oprann3zMoB 1

55 [TuTanue MO3BOHOYHBIX )KUBOTHBIX. [IuIieBapuTebHas 1
crcTeMa YeioBeKa

56 JlpIxaHue opraHu3MOB 1

57 JIpIxaHue MO3BOHOYHBIX KUBOTHBIX U YeJIOBEKa 1

58 TpancnopT BeecTB y OpraHu3MoB 1

59 KpoBeHocHas cructeMa 03BOHOYHBIX )KHBOTHBIX U 1
YeoBeKa

60 Brinenenue y opranusmMoB 1

61 3ammTa y opraHu3MOB 1

62 NmMmyHHas cucteMa yeaoBeka 1

63 Pa3znpaxxuMocTh U perynauus y opranu3mMoB 1

64 ['ymopasibHas peryasius u SHIOKPUHHAS CUCTEMA 1
KMUBOTHBIX U Y€JIOBEKa

65 @DopMBI pa3MHOKEHUS OPraHU3MOB 1

66 ITonoBoe pazMHOKEHHE 1

67 Meiios 1
I'ametorenes. O6pa3oBaHue U pa3BUTHE MOJIOBBIX

68 kneTok. JJaboparopnas pabota «/3ydyeHue CTpoeHus 1 0.5

ITOJIOBBIX KJICTOK HA 'OTOBBIX MUKpOIIpCIIapaTax»




69 WHauBuayaibHOE pa3sBUTHE OPraHU3MOB — OHTOT'E€HE3 1

70 3axiagKka OpraHoB U TKaHEW U3 3apOJIbIILIEBbIX JIUCTKOB 1
Poct u pa3zButue xxuBoTHBIX. JJabopaTtopHas padota

71 «BblsiBIIeHUE IPU3HAKOB CXOJICTBA 3apObILIEH 1 0.5
MTO3BOHOYHBIX JKUBOTHBIX»

Pa3zmuoxkenue u pazsutue pacrenuil. Jlaboparopnas

72 pabota «CTpoeHne OpraHoB pa3MHOKEHUS BBICIIINX 1 0.5
pacTeHuin»

73 HcTopust CTAaHOBJICHUS M Pa3BUTHS T€HETHUKHU KaK 1
HayK{

OCHOBHBIE TIOHSITHS U CHMBOJIBI T€HETHUKH.

74 JlabopaTtopHnas pabota «JIpo3oduna kak 00bEKT 1 0.5
T€HETUYECKUX HUCCIIEIOBAHUI
3aKOHOMEPHOCTH HACIIEOBAHUS TPHU3HAKOB.

75 Monorubpuanoe ckpemuBanue. [IpakTudeckas padbora 1 05
"U3yueHue pe3ynbTaTOB MOHOTHOPHIHOTO '
CKpeniuBanus y Apo30duer"

76 [uTtonornyeckue 0OCHOBBI MOHOTHOPHIHOTO 1
CKpEeIMBAHUS

77 AHanuzupyrolee ckpenupanue. Hemonnoe 1
JOMHHHUPOBaHHE
Jurubpunnoe ckpemubanue. [Ipaktuueckas padbota

78 «3yueHne pe3ynbTaToB AUTUOPUIHOTO CKPEIIUBAHUS 1 0.5
y IpO30(QHIBDY

79 [{uTonoruyeckue OCHOBBI TUTUOPUTHOTO 1
CKpeIMBaHUSA

80 CuernieHHOE HaclleJOBaHUE TPU3HAKOB 1

81 XpOMOCOMHasl TEOpUs HACIIEICTBEHHOCTH 1

82 I'eneTuka nomna 1

83 I'enoTun Kak 11eJIOCTHAsI CUCTEMA 1

84 I'enernueckuii KOHTPOJIb Pa3BUTHUS PACTEHUH, 1




JKHUBOTHBIX U YCJIOBCKA

85 N3MeHYnBOCTh IPU3HAKOB. BUabl N3MEHUMBOCTH
86 Mo nudukanrnoHHas U3BMEHIHMBOCTh
BapuannoHHBIN psii U BApUaLlMOHHAsL KpUBasl.
JlaboparopHas padota «MccnenoBanue
87 3aKOHOMEPHOCTENH MOAN(PUKAIIMOHHON N3MEHUYUBOCTH. 0.5
[TocTpoeHue BapualiMOHHOTO psijia U BApUAlMOHHOMN
KpHBOW»
88 I'enoTunuueckas uameHunBoCcTh. KoMOMHaTHBHAS
M3MEHUYUBOCTD
MyranuoHnHast u3MeH4YUBOCTh. [IpakTnyeckas pabora
89 «Mytanuu y 1po30QuiIbl (Ha TOTOBBIX 0.5
MUKpOTMpernaparax)»
90 3aKOHOMEPHOCTH MYTAIIMOHHOTO IIpoIiecca.
OnureHeTHKa U SITUT€HOMUKA
01 I'enetuka yenoBeka. [IpakTuueckas pabora 05
«CocTaByieHUE U aHAJIU3 POJIO0CIOBHOW '
92 Metoapl MEIUIIMHCKON T'€HETUKHU
93 3HavueHNEe MEAUIIMHCKON TeHETUKHU B IPEAOTBPALLICHUN
U JICUEHUH I'eHEeTHYECKHUX 3a00JIeBaHuil ueIoBeKa
OcHoBHble oHATHA cenekiun. JlaboparopHas paboTa
94 «M3ydeHne cOpTOB KYJbTYPHBIX PACTCHHH M IIOPO/T 0.5
JOMAIITHUX dKHUBOTHBIX»
95 MeTo1b1 ceneKuoHHOM paboThl. JlabopaTtopHas 05
paborta «/3yueHre METO/I0B CEJIEKIIMH PACTCHUID) '
96 JIOCTIKEHMSI CeJIEKIIUU PACTEHUM U dKUBOTHBIX.
ITpaktuyeckas pabota «IIpuBuBKa pacTeHui»
97 CoxpaHeHMe, U3y4eHNE U UCTIOIb30BaHUE
TEHETHUUYECKUX PECYPCOB
buoTtexHonorys Kak Hayka U OTpacib IPOU3BOJICTBA.
98 [Ipaktuyeckas pabdora «3yueHne oObeKTOB 0.5

OUOTEXHOIOT AN




99 OCHOBHBIE HANPaBJICHUS! CHHTETHYECKON OUOJIOTHH 1
100 XpOMOCOMHAs U TeHHAst HH)KEHEpHUs 1
101 MenunuHckre OMOTEXHOIOTHH 1
102 PesepBHbIit ypok. HOBT?peHHG, 0000m1eHue, 1
CHCTeMaTH3allKsl 3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 [TPO'PAMME 102 13.5




11 KJIACC

KosnnuyectBo 4yacos DJIeKTPOHHbIE
Ne Mara nugposbie
n/n Tema ypoka Bcero Konrpoaprkre | Hpaxtirieckite H3y4eHHUsi | oOpa3oBaTeIbHbIE
padoThI padoThI pecypesI
1 OpouoronHas reopust Y. Jlappuna 1
2 JIBHKyIIHE CHJIBI 3BOJIIONMH BUAOB 110 Y. JlapBuHy 1
3 Bbopr0a 3a cyimecTBoBaHue, €CTECTBEHHBIN U 1
HCKYCCTBEHHBIH 0TOOD
4 DOpMUPOBAHUE CUHTETUYECKON TEOPUU IBOIIOLIMHI 1
5 DTansl 3BOIOIMOHHOTO MPOIiecca: MUKPOIBOIIOIHS 1
Y MaKpO3BOJIIOIHS
6 [Tonmynsiuust — sneMeHTapHast €IMHUIA YBOTIOLNT 1
3akoH reietuyeckoro paBHosecus [[x. Xapau, B.
7 Baitn6epra. Jlaboparopnas padota «BrisiBieHue 1 0.5
M3MEHUYMBOCTH Y 0CO0€H OJTHOTO BUAA»
8 DnemeHTapHbIe (PAKTOPHI HIBOJIIOLNN 1
9 Dddext ocnoBarens. IPdexT OyThUIOUHOTO 1
TOPJIBIIIKA
10 Murpanuu. 3oy nomynsmuii: reorpadudeckas, 1
Oouosoruueckas
1 EctectBennslit 0T00p — Hampapistouil GpakTop 1
ABOJIIOINH
12 [TonoBoit oT60P 1
[IpucnocobaeHHOCTh OPraHU3MOB KaK pe3ylbTaT
13 MUKpoa3BoJtonuu. JlaboparopHas pabota «3yuenue 1 05
apoMop(}030B U HIMOANANITAIINI Y paCTCHHUH U '
KUBOTHBIX»
[Tpumeps! mpucnocoOIeHU Y OPraHu3MOB:
14 Mopoioruueckue, pU3noIorndeckue, 1 0.5

6I/IOXI/IMI/I‘-ICCKI/IC, MHNOBCACHYCCKUC. Ha6opaTopHa51




pabota «IIpucmocobaeHnss OpraHu3MoB U UX
OTHOCHUTEJIbHAS [1EJIeCO00Pa3HOCTHY

Bupn, ero kxpurepun u ctpykrypa. JlabopaTopHas

15 pabota «CpaBHEHHE BUOB IO MOP(POIOTHIECKOMY 0.5
KPUTEPUIO»
16 CrpykTypa BUaa
17 BunooOpa3oBanne Kak pe3ysIbTaT MUKPOIBOJIOIUT
18 CBs13b MUKPOIBOJIIOITUH U SITHIEMUOJIOTUU
19 MakposBosmtonus. [TaneoHTon0rnyecKkue MeToIbl
M3YUYEHHSI SBOJTIOIIAN
20 buoreorpaduueckre MeTo1bI H3y4EHUS SBOJTIOIHHI
21 OMOpHOJIOrMYecKHUe U CPAaBHUTEIBHO-
MOP(}OJIOTHIECKUE METO Bl U3YYSHHS IBOJTIOIINT
29 MounekynsapHo-reHeTHueckue, OMOXUMHYECKUE U
MaTeMaTH4YeCKUE METO/Ibl U3YyUEeHHSI SBOJIOLUN
23 OO6mre 3aKOHOMEPHOCTH SBOJTIOIUH
24 AnantuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB
SBOJTIOIH
o5 Hayunbie runoressl IpoOUCX0KIEHUS )KU3HHU Ha
3emie
26 JloHayuyHBbI€ MPEACTABICHUS O 3aPOKIACHUH KU3HU
27 OcHOBHBIE ATaIbl HEOPraHUYECKOW IBOIIOLUN
28 ['unoTessl 3apoKaeHUS KUZHHA
Uctopus 3emiu 1 METOABI €€ U3yUEeHHUS.
29 JlaboparopHas pabota «3yuenue u onvucanue 0.5
MCKOTAEMBIX OCTATKOB APEBHUX OPraHU3MOBY
30 HavanpHbie 5Tansl opraHU4ecKoi 3BOITOLNN
31 OBOJIIOLUS DYKapHOT
OCHOBHBIE ATaIbI BOTIOIUN PACTUTEILHOTO MUPA.
32 [Ipaktuyeckas pabora «M3yduenue ocoOeHHOCTEN 0.5

CTPOCHHA paCTCHI/Iﬁ Pa3HBIX OTACIIOB»




33

OCHOBHBIC ATaIIbI 9BOJIIOLWH KUBOTHOI'O MHpa

DOBomonus )KUBOTHBIX. [IpakTHyueckas pabora

34 «M3ydenne 0coOOEHHOCTEW CTPOEHUS TIO3BOHOYHBIX 0.5
KUBOTHBIX)»
35 Pa3BuTHe )xu3HM Ha 3eMJIe 110 3paM U Neproam
36 MaccoBbie BBIMUPaHUSI — 3KOJOTHYECKHE KPU3UCHI
MPOIILIIOTO
37 CoBpeMeHHBIHN 3KOJIOTUYECKUI KPU3HC, €ro
0COOEHHOCTHU
38 CoBpeMeHHas CUCTeMa OPraHUIeCKOTO MPOIILIOTO
39 OCHOBHBIE CHCTEMAaTHYECKHE TPYIIBI OPTraHU3MOB
40 AHTpOIOJIOTHSI — HayKa O YeJoBeKe
41 PasButHe npeacraBiaeHui 0 MPOUCXOKACHUN
YeoBeKa
MecTo uenoBeka B CUCTEME OPraHU4YECKOro MUpA.
42 JlabopaTtopHas paborta «3ydeHne ocoOeHHOCTEH 05
CTPOEHHS CKeJIeTa YeJIOBEKA, CBA3AHHBIX C
HPSIMOXO0KICHUEM
43 JIBIKyIIIME CUITBI aHTPOIIOTEHE3a
44 CooTHolIeHHEe OUOJIOTUYECKUX U COLUATIBHBIX
(bakTOpOB B aHTPOIOTE€HE3E
45 OCHOBHBIE CTaJMH AaHTPOTIOTEHE3a
46 [TaneoreHeTrka 1 najaeoreHOMUKa
47 DOBOJIOLUS COBPEMEHHOIO YeJI0BEKa
48 Yenoseueckue pacel. [Ipakruyeckas padora 05
«V3ydeHue 9K0JIOrHYeCcKHX aJanTaluil yeloBeKa '
49 MeXaMCUUIUIMHAPHBIE METOAbI AaHTPOTIOJIOTUU
50 3aporKIeHue U pa3BUTHE SKOJIOTUU
51 Mertoap! 3kosoruu. Jlabopatopnas padora 0.5

«I/I3yLIeHI/IC METOJ0B 3KOJOTMYECKUX MCCIIEAOBaHMIY




52 3HavYeHHE PKOJIOTMUECKUX 3HAaHUH I YeIOBEKa 1

53 Okonorndyeckue pakTopsl 1
Abuotnueckue akropbl. CBET Kak IKOJIOTHUSCKUN

54 ¢axrop. JlaboparopHas pabora «BrisiBIeHHE 1 0.5
MPUCTIOCOOTICHUH OPraHU3MOB K BIMSIHUIO CBETa»
AbuoTtnueckue gakropsl. Temmeparypa Kak

55 sKkosiorunueckuii hakrop. JlaboparopHas paboTa 1 05
«BblsiBIEeHUE MprCocoOIeHn OpraHu3MOB K '
BIIMSTHHIO TEMIIEPATypPhI»
Abunotnueckue pakropsl. BraxHocTh Kak

56 sKoJoruueckuit pakrop. JlabopaTopHas pabora 1 05
«AHaTOMUYecKrne 0COOEHHOCTH PacTEHHUH U3 Pa3HBIX '
MeCT OOUTaHUS

S7 Cpenpl oOuTaHUs OPraHU3MOB 1

58 Buonornyeckne puTMbI 1

59 Kuznennsie GopMBbI OpraHU3MOB 1

60 buotnueckue dakTops 1

61 3HaueHne OMOTUYECKUX B3aUMOIEUCTBUN IS 1
CYIIECTBOBaHMS OPraHU3MOB B Cpeie OOUTaHUS

62 DKOJIOTHYECKHE XapaKTEPUCTUKH TIOMYIISITUN 1

63 OcHoBHbIE MIOKa3aTeNN MOMYJIALNUN: YUCIEHHOCTD, 1
IUIOTHOCTb, BO3pPACTHAS U MOJIOBAsi CTPYKTYpa

64 OcHoBHBIE TIOKa3aTeNN MOMYIALUN: POKIAEMOCTD, 1
MPUPOCT, TEMII POCTA, CMEPTHOCTh, MUTPALIUU

65 OKoJoru4eckas CTpyKkTypa HOIMYJISILUN 1

66 JluHaMuKa TOMYJISALUU U €€ peryasanus 1

67 Kpussie pocra unciaeHHocTH nonynsauuu. Kpusbie 1
BBIKMBAHU

68 Okonornyeckas Huia Buja. JlaboparopHas padora 1 0.5
«[TpucnocobneHust ceMsiH paCTeHUI K pacCceIeHUIO '

69 Bua kak cucrema nomymnsiuuii 1




70 3aKOHOMEPHOCTH MOBEIEHUS U MUI'PALIMNA KUBOTHBIX 1
71 Coo0r11ecTBO OpraHu3MoB — OHUOIICHO3 1
72 DKocucTemMa Kak OTKpbITasi cucTeMa 1
73 KpyroBopoT BemecTB 1 NIOTOK SHEPTUU B SKOCUCTEME 1
74 OcHOBHBIE TIOKA3aTENN IKOCHUCTEMBI 1
75 DKOJIOTUYECKHE MTHPaMUIbI 1
76 N3menenust cooOIIecTB — CYKIIECCHH 1
77 [TpupoHBIE 5KOCHUCTEMBI. DKOCHCTEMBI 03€p H PEK. 1
DKocHcTEMBI MOPEN U OKEaHOB
78 [TpupoHBIE SKOCHUCTEMBI. DKOCHCTEMBI TYHIIP, 1
JIECOB, CTENEH, MYCThIHb
79 AHTPOTIOT€HHBIE DKOCUCTEMBI 1
80 Ypoboskocucremsl. [Ipaktuueckas pabora «M3ydyenue 1 05
¥ OTHCaHUE yPOOIKOCHCTEMBD» '
81 3aKkoHOMEepHOCTH (OPMUPOBAHUS OCHOBHBIX 1
B3aMMO/ICCTBHI OPraHW3MOB B SKOCUCTEMAaX
MexaHn3Mbl BO3JEHCTBUS 3arPSI3HEHUIN Pa3HbIX
82 THIIOB Ha CyOOpraHU3MEHHOM, OPTaHU3MEHHOM, 1
MOMYJISILIUOHHOM U SKOCUCTEMHOM YPOBHSIX
83 buocdepa — obuierianerapaast 0601049Ka 3eMiu 1
84 VYuenue B. U. Bepnanckoro o 6uocdepe 1
85 3aKOHOMEPHOCTH CYILIECTBOBaHUs Ouochepsl 1
86 KpyroBopoTsl BeliecTs U OHOre0XUMHYECKUE [TUKIIBI 1
87 3oHanbHOCTH OuoCchepbl. OCHOBHBIE OMOMBI CYIIIH 1
88 YcroitunBocTh 6Guocheps 1
89 OKOJIOTHYECKHE KPU3KUCHI U UX TIPUYMHBI 1
90 BozneiicTBue uenoBeka Ha 6nocdepy 1
o1 AHTPOTIOT€HHOE BO3/ICHCTBUE HAa PACTUTEIbHBIN U 1
YKUBOTHBII MUD
92 Oxpana npuposl 1




OcHOBHBIE IPUHLIUIIBI YCTONYUBOIO Pa3BUTHUS

93 1
YeJI0OBEUECTBA U TPUPO/IBI

94 ParmonanbHO€ PUPOIOTIONB30BAaHUE U COXPAHEHHE 1
OMOJIOTUYECKOTO pa3Ho0Opasus 3emin

95 O6o06mienne o Teme «MHUKPOIBOIIONUS 1 €€ 1
pe3yabTATHDY

9% Oo6o6muienne o Teme «MaKpOdIBOIIOIHS U €€ 1
Pe3yabTATHDY

97 O6061menue no teme «IIponucxoxaenue u pa3BuTHe 1
KU3HU Ha 3eMIie

08 O6006menue mo teme «I[IpoucxoxaeHune yemoBeka — 1
AHTPOTIOTEHE3)

99 O06001menue mo Teme «KOJIOTHs — HayKa O 1
B3aMMOOTHOIICHHUSX OPTaHU3MOB)

100 O6006menue mo Teme «OpraHu3Mbl U cpefia 1
oOHUTaHU

101 O6O6H16HI/IUC 10 TeMe «DKOJIOrUs BUIOB U 1
TIOTTYJISIHI

102 O606menue o Teme «brocdepa — rimodanbHas 1
HKOCHCTEMAY

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 7.5







YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






