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MHNOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo yuebHomy npenmety "buomorus" (nanee - GHOJOTHS) Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHus pazpaboraHa Ha ocHOBe DenepanbHOTo 3akoHa OT 29.12.2012 Ne 273-®d3 «O6 obpazoBaHuu B
Poccuiickoit @enepanumny, @PI'OC COO, Konmenmuu npernojaBanus ydeOHoro mpeamera «buomorus» u
OCHOBHBIX TIOJIOKEHUH (efepanbHol pabodeii mporpaMMbl BOCIIUTAHHMS.

VYuebnslii npeamet «buonorusy yriayonéanoro ypous uzydenus (10—11 kmaccer) siBasieTcs OIHUM U3
KOMIIOHEHTOB IpeAMETHON o0sacTu «EcTtecTBeHHO-HayuHble npeaMeTb». CornacHo mnojioxeHusm ®I'OC
COO mnpoduibHble y4yeOHblE NpPEAMETHI, H3ydyaeMble Ha YIrIyOJIEHHOM YpOBHE, SIBISIOTCA CIIOCOOOM
muddepeHnmann  00ydeHUsT Ha YpPOBHE CpeAaHero ooOmiero oOpa3oBaHHMS W TPU3BaHBI 00ECICYUTH
IPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIUM, CPEIHUM OOILINM, CPEIHHM MPO(ECCHOHATBLHBIM M BBICIIUM
oOpazoBanueM. B To jxe Bpems Kaxablii M3 3THUX Y4€OHBIX HPEAMETOB JOJDKEH OBITh OPUEHTHPOBAH Ha
NPUOPUTETHOE pelIeHHe 00pa30BaTE/IbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOUIMX 3a/lady, CBSI3aHHBIX C
npodopueHTanueil 00y4armuxcs 1 CTUMYIMPOBAaHUEM MHTEpeca K KOHKPETHON 00JIacTH HAYyYHOTO 3HAHUS,
CBSI3aHHOTO C OMOJIOTHEH, MEIUIIMHOMN, YKOJIOTHEH, ICUXOIOTUEH, CIIOPTOM HITH BOCHHBIM JICJIOM.

[IporpamMma mo yueOHOMY mpeamery "buonorus" ma€r mpeacTaBieHUe O [ETU U 3ajJadaxX H3ydeHUs
yuebHoro mpenmera «buonorus» Ha yriayOJIE€HHOM YpOBHE, ONpenenseT o0s3arenbHOe (MHBapUAHTHOE)
pEeIMETHOE COJepXaHhe, ero CTPYKTypUpPOBAaHHME IO pa3ieiaM U TeMaM, paclpeaesieHHEe MO Kiaccam,
PEKOMEHAYET IOCIEeNOBATEIbHOCTh M3YYEHHUS YYeOHOrOo Marepuaja ¢ y4ETOM MEKNPEAMETHBIX H
BHYTPUIIPEIMETHBIX CBs3€H, JIOTMKM y4eOHOro Ipolecca, BO3PACTHBIX OcoOeHHocTel oOywaromuxcs. B
nporpaMmMe Mo OWOJIOTMHM pPEaTu30BaH MPUHIUI MPEEMCTBEHHOCTH C H3y4ye€HHEM OWOJIOTUM Ha YpPOBHE
OCHOBHOTO 001ero oOpa3oBaHus, Onaromapst yeMy MHpOCMATPUBAETCS HAMpPaBICHHOCTh Ha MOCIEAYIOIIEee
pa3BuTHEe OMOJOTHMYECKUX 3HAHWH, OPHUEHTHPOBAHHBIX Ha (OPMHPOBAHUE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, 3KOJOTUYECKOI0 MBIIIIEHUS], IPEJICTAaBICHUNA O 310pOBOM 00pa3e *KU3HU, Ha BOCIIMTAHUE
OepeXKHOr0 OTHOULICHHs K OKpYyKarolleld mpupoaHoil cpeae. B mporpamme mo OMONOTHHM TaKKe MOKa3aHbI
BO3MOXXHOCTH yueOHoro mpeamera «buomnorusi» B peanusanuu tpedoBanuiit ®I'OC COO k miaaHUpyeMbIM
JUYHOCTHBIM, METANPEAMETHBIM U TPEIMETHBIM pe3ylibTaTaM OOydeHUs U B (POPMHUPOBAHUU OCHOBHBIX
BUJIOB Y4€OHO-TI03HABATEIbHOU JEATEIBHOCTH OOYYaroIIMXCs MO OCBOEHMIO COJEpPYKaHUS OMOJIOIMYECKOIo
o0pa3oBaHUs Ha YPOBHE CpeAHEro oo01ero oopa3oBaHusl.

VYuebubiii mpeamer «buonorus» Ha ypoBHE CpeAHero oO0mero o0pa3oBaHMsS — 3aBepIIAeT
Ouosnoruueckoe o00Opa3oBaHHWE B IIKOJIE W OPHUEHTUPOBAH Ha paclIUpeHHe U yriayOleHue 3HaHuM
oOyyaromuxcsi 0 >KUBOM MPHUPOAE, OCHOBaX MOJIEKYJISIPHOM W KIJIETOYHON OHOJOrMH, 3MOPHOJIOTHH U
OMOJIOTUH Pa3BUTHSL, TEHETUKH, CEJIEKIINH, OMOTEXHOIOI MU, IBOIIOIIMOHHOTO YUEHHUS U HKOJIOTUH.

N3yuenne yuebHoro mpeamera «buonorusy Ha yriyOJIeHHOM YpOBHE OPUEHTUPOBAHO Ha MOATOTOBKY
o0yyaroImuxcst K MOCIEIYIOUIeMy IOJy4eHHIO OHOJOrMYeckoro oOpa3oBaHMsS B By3aX W OpraHM3alMix
cpenHero npodeccuoHaIbHOTO o0pa3zoBanus. OCHOBY €r0o COJEp KaHHUsI COCTABIIIET CUCTEMa OMOJIOTHUECKUX
3HAHWM, MOJIYUEHHBIX MpPU M3YyYECHUH OOYYAIOUIMMUCS COOTBETCTBYIOIIMX CHCTEMAaTHYECKHX pa3fesioB
OHMOJIOTUM HA YPOBHE OCHOBHOTO 00ImIero obpaszoBanus, B 10—11 kmaccax 3TH 3HAHUS MOJNYYalOT Pa3BUTHE.
Tak, pacmmupeHsl U YriayOjaeHbl OMOJOTHYECKHE 3HAHUS O PACTEHUSX, KUBOTHBIX, TpHOax, OakTepHsx,
OpraHM3Me 4YeJoBeKa, OOIIMX 3aKOHOMEPHOCTSAX JKU3HH, [OMOJHMUTEIBHO BKJIIOUYEHBI OHOJIOTHYECKUE
CBEJICHMSI TPUKIIAJHOTO MU TOMCKOBOTO XapaKTepa, KOTOPbIE MOYKHO HCIOJIb30BaTh KaK OPHUEHTHUPHI JUIS
nocienyomero BbiOopa mnpodeccuu. Bo3MokHa Takke HHTErpauus OWOJOTMYECKUMX 3HAHUM ¢
COOTBETCTBYIOIIMMHU 3HAHUSMHU, TTONyYEHHBIMUA O0YYAIOIIMMUCS TIPH U3YYSHUH (PU3UKU, XUMUU, Teorpaduu U
MaTeMaTHKH.

CtpykTypa mporpammbl 1o y4deOHOMY mpeamery "buomorums" oTpakaeT CHCTEMHO-YPOBHEBBIA U
9BOJIIOLMOHHBIA MOIXOABI K M3y4yeHHUIo Ouosnoruu. CoriacHO MM, M3Y4aloTCsi CBOMCTBA M 3aKOHOMEPHOCTH,
XapaKkTepHBbIE ISl AKUBBIX CHUCTEM PA3HOTO YPOBHS OpPraHU3allMU, 3BOJIIOIIMU OPraHMYECKOro MUpa Ha 3emiie,
COXpaHEeHUs OMOJIOTUYECKOro pa3HooOpa3us miaHeTsl. Tak, B 10 kjacce U3y4aroTcsi OCHOBBI MOJIEKYJISIPHOM U
KJIETOYHOW OHMOJIOTHH, IMOPHUOJIOTUHM M OWOJOTHUU PA3BUTHS, TCHETHUKA W CEJICKIMU, OUOTEXHOJOTUU U
CUHTETHUYECKON OMONOTHH, aKTyaIM3UPYIOTCS 3HAHHs OOydYalomuXxcs Mo OOTaHWKE, 300J0THH, aHATOMUH,
¢usuonorun yenoseka. B 11 kiacce M3yyaroTcsi 3BOJIOLMOHHOE YYEHHE, OCHOBBI HKOJIOTUM U YYEHHE O
ouocdepe.



VYuebOnsiii npenMer «buonorus» mnpuszBaH 00€CTICUUTh OCBOCHHE OOYYAIOIIMMUCS OWOJIOTHYSCKUX
TEOPUM U 3aKOHOB, WJACH, IPUHLUIIOB U IIPaBUJ, JIEKAIIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAyYHOHN
KapTUHBl MHpa, 3HAHUH O CTPOEHUHM, MHOTOOOpa3MHM U OCOOCHHOCTSX KJIETKH, OPraHW3Ma, HOIYJISAIHH,
OMOLIEH03a, SKOCHUCTEMBI, O BBIJIAIOIIMXCS HAYYHBIX JOCTHKEHHUSX, COBPEMEHHBIX HCCIEIOBAaHUAX B
OMOJIOTUM, TPUKJIATHBIX acleKkTax Ouojormdyeckux 3HaHui. Jlig pa3BUTHS W MOJJAEpKaHUS HHTepeca
o0yyaromuxcst K OMOJIOTHH Hapsy CO 3HAUYUTENBbHBIM 00BEMOM TEOPETHUECKOTO MaTephalia B COJACpKAHUU
IPOTPaMMBbI 10 OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBJICHUS M PA3BUTHUS TON WM MHON
oOjactu OHONIOTHH, BKJIAJOM OTEYECTBEHHBIX U 3apyOekKHBIX YYEHBIX B pEHICHHE BaKHEHIINX
OHMOJIOTUYECKHX U KOJIOTUYECKUX MPOOIIEM.

Lenp wu3yuenust ydeOHOro mnpeamera «buomorus» Ha yrayOIEHHOM YypOBHE — OBJAJCHHE
00y4aromyMUCs 3HAHUSIMUA O CTPYKTYPHO-(DYHKIIMOHAIBHOM OpraHU3alMy XUBBIX CHCTEM Pa3HOTO paHra u
npuoOpeTeHue yMEHUN HCMOIb30BaTh ATH 3HaHUS B (OPMUPOBAHMM HHTEpEca K OMpeAesnéHHON olnactu
npohecCuOHANbHOM JEesTebHOCTH, CBA3aHHOM € OHMOJOTHell, WM K BBIOOPY y4yeOHOro 3aBelNeHUs s
MPOIOJDKEHUS OMOJIOTUYECKOTO 00pa30BaHUS.

JlocTiwkeHne 1enu wu3ydeHuss ydeOHoro mpeamera «buomorus» Ha yriayOnéHHOM — ypoOBHE
o0ecrieunBaeTcs peleHueM CIIEAYIOMUX 3a4ay:

OCBOEHHE 00YYAIOIIUMHUCSA CUCTEMbI OMOJOTHYECKUX 3HAHUI: 00 OCHOBHBIX OHMOJIOTUYECKUX TEOPHSIX,
KOHIENIMAX, THUIO0Te3aX, 3aKOHaX, 3aKOHOMEPHOCTSIX U IIpaBWIaX, COCTABJIAIOIIUX COBPEMEHHYIO
€CTECTBEHHO-HAYYHYIO KaPTHHY MHUPA; O CTPOSHUH, MHOTOO0Pa3HH M 0COOEHHOCTSAX OMOJIOTHYECKHX CHUCTEM
(kJeTka, OpraHusM, MOMYJISLHS, BUJ, OHoreoneHos, ouocdepa); 0 BHIAAIOIIMXCS OTKPBITUAX U COBPEMEHHBIX
UCCJIEIOBAHUIX B OMOJIOTHY;

O3HAaKOMJIEHHE OO0y4arouMxcsd C METOAAMM IIO3HAHHUS JKUBOM IPUPOABI: HCCIEIOBATEIbCKUMU
METO/JaMH OHOJIOTHYECKUX HayK (MOJIGKYJISPHOM M KJIETOYHOW OMOJOTHMH, SMOPHOJIIOTHM U OHOJIOTUU
pa3BUTHUS, TEHETUKU U CENIEKIIMH, OMOTEXHOJIOTHH U CUHTETHUYECKON OMOJIOTHHU, TaJIEOHTOJIOTHH, SKOJIOTHH);
METOJJaMH CaMOCTOSITEIbHOTO TPOBEIACHHSI OMOJIOIMYECKUX HCCIEAOBaHUNM B JaOOpaTOpHH W B MPUPOJE
(HabmoieHne, I3MEPEHHE, SKCIIEPUMEHT, MOJICTTUPOBAHUE);

OBJIA/ICHUE OOYYAIONIMMHCS YMEHUSMHU: CAMOCTOSITEIbHO HAXOANUTh, AaHATU3UPOBATH U MCIIOJIB30BATh
Ouojoruueckyro  MHGOpPMAIUIO; TMOJB30BaThCS  OWMOJIOrMYECKOM  TEPMHHOJOTHEH W CHMBOJHUKOIN;
YCTAQHABJIMBATh CBA3b MEXIY Ppa3BUTHEM OHOJOIMH M COLMAIbHO-PKOHOMHYECKUMH U 3KOJIOTMYECKHMHU
npo0iieMaMu 4ellOBEYECTBA; OLIEHUBAThH MOCIEACTBUS CBOEH J1€ATENbHOCTH MO OTHOLIEHUIO K OKpY’Karolen
IPUPOJIHOM cpefie, COOCTBEHHOMY 3710POBbIO U 3[I0POBBIO OKPYXKAIOIIMX JII0EH; 000CHOBBIBaTh U COOJIIO/IATh
Mephl TPOPUIAKTAKH HUHQPEKIMOHHBIX 3a00JeBaHU, TpaBWia IOBEICHUS B MPUPOJIE U OOecredeHus
0€30MaCHOCTH COOCTBEHHOW >KU3HEESITEIbHOCTH B UYPE3BBIYAHBIX CUTYAIUSIX MPUPOIHOTO U TEXHOTEHHOTO
XapakTepa; XapaKTepH30BaTh COBPEMEHHbIE HAYUHbIE OTKPBITUS B 00J1aCTH OHOJIOTHY;

pa3BUTHE y 00YYAIOIINXCS MHTEIIEKTYalbHBIX U TBOPUECKUX CIIOCOOHOCTEN B Mpoliecce 3HAKOMCTBA C
BBIIAIOIIUMUCS OTKPBITUSIMU U COBPEMEHHBIMH HCCIIEI0BAaHUSMHU B OMOJIOTMH, pEIIaeéMbIMU €10 TIpobiieMamu,
METO/0JIOTHEN OMOJIOTMYECKOr0 MCCIIEeIOBAHNUS, POBEICHHS SKCIIEPUMEHTAIBHBIX MCCIIEJOBAaHUN, peIIeHus
OMOJIOTMYECKHX 3a/1a4, MOJECIIMPOBAHMS OMOJIOIrMUECKIX 0OOBEKTOB U MTPOLIECCOB;

BOCIHUTaHHE Y OOyUaIOLUXCsl [IEHHOCTHOTO OTHOUIEHUS K dKUBOM MPUPOJIE B LIEJIOM U K OT/EIbHBIM €€
o0OBeKTaM U SBJIEHUSIM; (OPMUPOBAHHME SKOJOTUYECKOW, N€HETHUECKOHM I'PaMOTHOCTH, OOLIEH KyJIbTypbl
MIOBEJICHNUS B IIPUPO/IE; MHTETPALIMN €CTECTBEHHO-HAYUHbIX 3HAHUI;

npuobpereHne  OOyYalOUMMHCA  KOMIIETEHTHOCTHM B  PAallMOHAJIBHOM  MPUPOAONOIH30BAHUU
(coOmroneHne TpaBWII TIOBEACHUS B TPHUPOJAE, OXpPaHbl BHJIOB, AIKOCHUCTEM, Ouochepsl), COXpaHEHUU
COOCTBEHHOTO 37I0POBbSI M 37J0POBbSI OKPYXKAIOIIUX JIto/IeH (coOmofeHust Mep npoduIakTUKu 3a00JI€eBaHUM,
oOecrieyeHrne 0€30MacCHOCTH JKU3HEACATEIbHOCTH B YPE3BBIYAHHBIX CUTYAIMSIX MPUPOIHOTO U TEXHOTEHHOTO
XapakTepa) Ha OCHOBE UCMOJIb30BAHUS OMOJIOTHUECKUX 3HAHUM U YMEHUH B TOBCEHEBHOM KU3HU;

CO3/IaHHE€ YCJIOBUM IS OCO3HAHHOTO BBIOOpa OOydYarOIIMMUCS MHIUMBUIYaIbHOW 00pa3oBaTeabHOU
TPaeKTOPHH, CIOCOOCTBYIOLIEH MOCIeayoNEMY Po(eccCHOHAIbHOMY CaMOOIIPEIEIEHNI0, B COOTBETCTBUH C
UH/IMBUYaJIbHBIMU HUHTEPECAMH U OTPEOHOCTSIMH PETHOHA.



OO6miee 9nCII0 4acoB, OTBEICHHBIX HA M3YYCHUE OMOJIOTHH Ha yriTyOJEHHOM YPOBHE CpEIHEro 00IIero
oOpa3zoBanus, cocrabisier 204 gaca: B 10 kmacce — 102 yaca (3 yaca B Heneno), B 11 kmacce — 102 waca (3
yaca B HEJICIIO).

OT60p opraHu3aliMOHHBIX (OPM, METOJIOB U CPEJCTB OOYyUECHHsI OMOJIOTHH OCYIIECTBIIACTCS C YIETOM
cnenupuKd €ero coAepaHus W HANpaBIEHHOCTH Ha MPOJOJKEHHE OHOJIOTHUYECKOro OoOpa3oBaHMs B
OpTraHU3aIHIX CPEeIHEro MPoheCcCUOHATLHOTO U BBICIIIEr0 00pa3oBaHUs.

OO0s13aTeNBHBIM YCIIOBUEM TIPU OOYYCHHH OWOJIOTMH HA YrIyOJIEHHOM YPOBHE SIBIISICTCSI MIPOBEIICHUE
71a00paTOPHBIX U MpaKTUYecKuX pabot. Takxke ydyacTue 00y4aromuxcsi B BHITOJIHEHUU MTPOEKTHBIX U y4eOHO-
UCCIIEIOBATENILCKUX paboT, TemMaThKa KOTOPBIX ONpeleNsieTcs Y4YUTeIeM Ha OCHOBE MMEIOIIUXCS
MaTepUaIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOTHBIX YCIOBUH.



COJEPKAHUE OBYYEHUA

10 KITIACC

ConeprkaHue NporpaMMbl, BBIICIEHHOE KYPCUBOM, HE BXOJUT B IPOBEPKY rOCYJAPCTBEHHON UTOTOBOM
arrectanuu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpemenHas Ouonoruss — KOMIUIEKCHass Hayka. KpaTkas wuctopust pa3BuUTus OHOJIOTHU.
buonornueckue Hayku W u3ydaeMble UMU MpodOsieMbl. DyHIAaMEHTaIbHBIC, MPUKIATHBIE U MOUCKOBBHIE
HayYHbIEC UCCIICOBAHUS B OMOJIOTHH.

3HaueHue OuoNOTMM B (QOPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHBI MHpA.
[Ipodeccun, cBsizanHble ¢ Ouosiorueld. 3HayeHHUEe OWUOJOTMH B MPAKTUYECKOM JIEATEIHHOCTH YeJIOBEKa:
MEAMIIMHE, CEIbCKOM XO03SIICTBE, IPOMBILIJIEHHOCTH, OXPAaHE IPUPOIBL.

JdemMoHcTpanuu

[Toptpetsr: Apucrorens, Teodpact, K. Jlunneis, XK. b. Jlamapk, Y. apsun, VY. I'apsei, I'. Mennens,
B. U. Bepnanckuii, W. I1. IlaBnos, . 1. Meunukos, H. . Basunos, H. B. Tumodeen-PecoBckuii, [[x.
Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuie! 1 cxeMbl: «CBsI3b OMOJIOTHH C APYTUMHU HayKamuy, «CrcTeMa OMOJIOTHYeCKIX HAyK».

Tema 2. ’KuBble cucTeMbl U X H3YYEeHHUE

XKusble cuctembl Kak npeaMeT u3ydeHus Ouonoruu. CBOWCTBAa JKUBBIX CHUCTEM: EIHHCTBO
XUMHYECKOIO COCTaBa, JIUCKPETHOCTh U LEJIOCTHOCTb, CJIOXKHOCTh U YIOPSIOYEHHOCTb CTPYKTYPBI,
OTKPBITOCTh, CAMOOPraHU3aLMsl, CAMOBOCIIPOU3BECHHE, Pa3ApaKMMOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE.

YpoBHU OpraHu3aluy >KUBBIX CUCTEM: MOJIEKYJISPHBIM, KIJIETOYHbIA, TKAHEBbIM, OPraHU3MEHHBIH,
MOMYJSIIIMOHHO-BUIOBOM, SKOCUCTEMHBIN (OHoreoneHoTuueckuit), ouocdepnsrii. [Iponeccsl, npoucxozsimue
B KUBBIX cucTteMax. OCHOBHBIC NMPU3HAKH XKUBOTO. JXU3Hb Kak (hopma cymiecTBOBaHUS MaTepuu. Haykw,
M3Yy4Yarolue KUBbIE CUCTEMBI Ha PA3HBIX YPOBHSX OPraHU3aIIUH.

N3ydenue xuBbix cucteM. Meronbl Ouonorndeckoil Hayku. HaGmroeHue, usmepeHue, SKCIepuMeHT,
cucreMarusanusi, MmertaaHanu3. lloHsthe o 3aBUCUMOW W He3aBUCUMOW mepeMeHHOHM. I[lnanupoBaHue
skcniepumenTa. IlocranoBka u mnpoBepka runore3. HyneBas rumore3a. Ilonstue BbiOOpku u  eé
JIOCTOBEPHOCTh. Pa3bpoc B Ouosornueckux AaHHbIX. OlEHKa JOCTOBEPHOCTH IOJIYYEHHBIX PE3yJIbTaTOB.
[IpuurHBI HCKaXKEHUS Pe3yIbTATOB IKCIIEpUMEHTA. [IoHsATHE CTATUCTUYECKOTO TECTA.

JdemoncTpanuu

Tabmuupbl u cxeMbl: «OCHOBHBIE TIPU3HAKHU KU3HWY, «bronorndyeckue cuctemsl», «CBONWCTBA KUBOM
MaTepuu», «YPOBHH OPTaHHU3ALMU KUBOW MPUPOILD», «CTPOCHHUE KUBOTHON KIETKW», « TKaHU >KHBOTHBIX»,
«CucTeMbl OPraHoOB YelOBEUYEeCKOro opranu3mMay, «buoreonenosy», «buocdepa», «MeToasl U3y4eHHs KUBOI
PUPOBI.

ObopynoBanue: mabopatropHoe OOOpyAOBaHWE I TPOBEACHUS HAOMIONCHUM, W3MEPEHUH,
JKCIIEPUMEHTOB.

IIpakTHyeckasi padora «/cronb3oBaHuEe pa3IUYHBIX METOAOB IPU U3YUEHUU KHUBBIX CUCTEM).

Tema 3. Bunosorusi KieTrku

Knerka — cTpykTypHO-(QYHKIIMOHAIbHAST €AMHHIIA KUBOTO. McTOpus OTKphITHS KieTku. PaGoter P.
I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P. BupxoB). OcHOBHBIE TMONOKEHUS
COBPEMEHHOM KJIIETOYHOM TEOPHHU.

MeToapl MOJEKYASIPHOW M KJIETOYHOH OHMOJOTHH: MHKPOCKOMUsS, Xpomarorpadus, 3IeKTpodopes,
METOJI MEUYEHBIX aToMOB, Au(depeHLnaIbHoe HeHTpUyrupoBaHnue, KyJIbTUBUPOBAHUE KIETOK. M3yuenue
Quxcuposannvix  Kiemok. DIEKTpOHHAass MUKpockonus. Kowugoxanvnaa muxpockonus. Bumanvhoe
(npudsicuznenHoe) uzyyeHue Kiemox.

JdemoHcTpanuu

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

Tabmuiper 1 cxembl: «CBETOBOM MHKPOCKOI», «DJIEKTPOHHBIH MHUKpOCKom», «Vctopus pa3BUTHS
METOJI0OB MUKPOCKOITHUI.



O6opynoBaHHe: CBETOBOM  MHMKPOCKON, MHKpPOIpENapaTbl  PACTUTENbHBIX, KUBOTHBIX U
OaxkTepraIbHBIX KIETOK.

IIpakTuyeckasi padora «/3yueHrne METOIOB KJIETOUHON Onosioruu (Xpomartorpadusi, 3iekTpodopes,
muddepenmanbHoe nenTpudyrupoanue, [1LP)».

Tema 4. Xumuveckasi OpraHu3anus KIeTKU

XUMUYECKHI COCTaB KIIETKU. Makpo-, MUKpPO- M YyJIbTpaMHKpOdJeMeHThl. Boma u e€ ponbp Kak
pacTBOPUTEIS, peareHTa, y4yacTHe B CTPYKTYPUPOBAHUH KIIETKH, TEIUIOPETYIsSuu. MuHepalibHble BellecTBa
KJIETKH, X OMOJIOTHYecKasi poJib. POJIb KATHOHOB ¥ aHUOHOB B KJIETKE.

Opranuueckue BellecTBa KIETKH. buonoruueckue nonumepbl. benku. AMHUHOKHCIOTHBIA COCTaB
6enkoB. CTpykTypbl OenkoBoit mosekyinbl. [lepBuunasi cTpykrypa Oenka, mentujgHas cBsi3b. BropuuHas,
TpeTuyHasi, 4YeTBepTU4Hast CTpyKTypwl. Jlenarypamusi. CoiictBa OenkoB. Kraccuduxamus Oenkos.
Buonornueckue ¢pynkunu 06enkos. [lpuonsl.

VYraeBoasl. MoHOCaxapuabl, AUCAXAPHUIbI, OJIUTOCAXapy bl U nojrcaxapuabl. OOmMii miIaH CTPOCHUs
U GU3UKO-XMMHYECKHE CBOMCTBA yrieBo10B. buonornyeckue GyHKIMH YTIE€BOIOB.

Jluuaer. ['mapodunbpHO-ruApodoOHBIE cBolicTBa. Kiaccudukanuss maunugoB. Tpurivuepuisl,
dbocdomunuabl, BOCKH, cTepouabl. bronorndeckne (yHKIUU aunuaoB. OOmMe CBOWCTBa OMONIOTHYECKUX
MeMOpaH — TEKy4€eCThb, CHOCOOHOCTh K CaMO3aMbIKaHHUIO, OJYIIPOHUIIAEMOCTb.

Hyxneunnosbie kucnorsl. JJHK um PHK. Crpoenune HyknenHoBbix kuciaoT. Hykimeotunsl. IIpuHumn
komiuieMentapHoctu. IlpaBuno Yapradda. Crpykrypa JAHK — nBoiiHas cnupanb. MecTOHaxoxXaAeHUE WU
ounonornyeckue pynkunu JJHK. Bugsr PHK. @ynkunn PHK B kietke.

Crpoenne monekynbl AT®. Makpospruueckue cBsizu B Moisiekyine AT®. buonorundeckne QpyHKImm
AT®. BoccraHOBIEHHbIE MEPEHOCUUKH, UX (QYHKIHUU B KIETKe. [pyeue Hykneosuompugpocpamor (HTD).
CexsenupoBanue JJHK. Memoowr cenomuru, mpanckpunmomuxu, npomeomuxu.

CrpykrypHas Ouoyorus: OHOXMMHYECKHE U OHO(U3WYECKHE WCCIIEIOBAaHUS COCTaBa |
IPOCTPAHCTBEHHOW CTPYKTYpBI OMOMOJEKYI. Mooderuposanue cmpykmypvl u QYHKYull OUOMONEKYI U UX
Komniexcos. Komnvromeprwiti Ou3aiin U opeaHudeckuii Cunmes OUOMONEKY U UX HeNPUPOOHBIX AHATIO208.

JdeMoHcTpamun

[Moptpertsr: JI. [Tonunr, [x. Yorcon, @. Kpuk, M. Yunkuunc, P. ®panxnun, ®. Canrep, C. [Ipy3unep.

Huarpammbl: «PacnpeneneHne XUMHUYECKHX 3JIEMEHTOB B HEXHUBOW mpupone», «Pacmpenenenue
XUMHYECKHX DJIEMEHTOB B KUBOU PUPOLEN.

Tabmuuel u cxemsl: «llepuoguueckas TabaMIIA XUMHUYECKUX 3JEMEHTOB», «CTpoeHHe MOJIEKYIbI
BOJbI», «BemiecTBa B cocTraBe OpraHu3sMoBy», «CTpoeHue MOJeKynbl Oenka», «CTpyKTypbl OeTKoBOH
MoJIeKynbl», «CTpoeHrne MOJIEKYJ yrieBoaoB», «CTpoeHHe MOJEKY JUNNA0BY», «HyKiIenHOBble KHUCIOTHI,
«Ctpoenne Monekyiasl ATO».

OO6opynoBanue: XUMHUYECKas ocy1a 1 000pyi0BaHHE.

JlabopaTopHas padora «OOHapyxeHHe OETKOB C MTOMOIIBbIO KAaUeCTBEHHBIX PEAKITUI».

JlabopaTopHas pa6ora «/ccnenoBaHne HYKJIEUHOBBIX KHCIOT, BBIACJIECHHBIX M3 KJIETOK Pa3INYHbIX
OpPraHU3MOB.

Tema 5. Ctpoenne n pyHKIMH KIETKH

Tunsl kJIeTOK: 3yKapuoThyeckas u npokapuornyeckasi. CTpykTypHO-()yHKIMOHAIbHBIE 00pa30BaHUs
KJIETKU.

Crpoenue mpokapuoTuueckoit kiaetku. Knerounas crenka 6akrepuit u apxeit. OcoO€HHOCTH CTPOEHHS
reTepoTpoHO 1 aBTOTPO(HON MPOKAPUOTUYECKHX KIETOK. MEeCTO U pojb MPOKApHOT B OMOLIEHO3aX.

Crpoenne u (QyHKUIMOHMpOBaHHME dyKapHOTHYeckoW kieTku. [lmazmatmdeckas wmemOpaHa
(mmazmanemma). CTpykTypa Iia3MaTHYecKoi MeMmOpaHbl. TpaHCIOPT BeEmIECTB 4Yepe3 IIa3MaTHYECKYIO
MeMOpaHy: mnaccuBHbBIA (auddysus, obneruénnas nuddys3us), aKkTUBHBINA (MEPBUUHBIA W BTOPUYHBIH
akTUBHBIA TpaHcnopT). [lomynponunaemocts mMeMmOpanbl. PaGoTa HaTpuii-KaaueBOro Hacoca. DHJOLUTO3:
OUHOIMTO3, ¢aronuro3. Ox3omuro3. Kierounas crenka. CTpykrypa W (YHKIMH KJIETOYHOM CTEHKH
pacTeHuii, rpuooB.

Huromnazma.  Iluto3omb.  Ilutockener.  JIBmkeHue  muroria3mbl.  OpraHouzbl  KIJIETKH.
OnHoMeMOpaHHbIE OPraHOM bl KJIETKU: dHAoIuIa3MaTiueckas cetb (DI1C), anmapaT "ok, TM30COMBI, UX



CTpoeHHEe M (QYHKUUHU. B3auMocBsi3b OZHOMEMOpPAaHHBIX OPraHOMWJOB KiIeTKH. CTpOeHHE TIpaHyJIIpHOIO
pertukynyma. Mexanuzm nanpaenenus o6enxog ¢ IIIC. CunTe3 pacTBOPUMBIX OenkoB. CHHTE3 KIETOYHBIX
MeMOpaH. ['mankuii (arpaHyJspHBIN) SHIOTUIA3MATHYCCKUN peTHKYIyM. CekperopHas (yHKIMs armapara
Tompmxu. Moougukayus 6enxos 6 annapame [ onvoocu. Copmuposka 6enxos 6 annapame I o0avoducu.
TpaHcnopT BemeCTB B KJIeTKe. Bakyonu pacTuTenbHbIX KileToK. Kirerounstit cok. Typrop.

ITosmyaBTOHOMHBIE OPTaHOW[BI KIETKU: MUTOXOHJPUH, IUIACTUABL. [Ipoucxodicoenue mMumoxonoputi u
nracmuod. Cumbdbuoeenez (K.C. Mepeaxckosckuii, JI. Mapeynruc). CtpoeHne W GYHKIMM MUTOXOHJIPUH M
wiactu. IlepBuuHble, BTOPUYHBIC M CIOXKHBIC MIACTUABI (POTOCHHTE3UPYIOIUX IYKAPHOT. XJIOPOILIACTHI,
XPOMOILIACTBI, JIEMKOIUIACTHI BBICIIMX PACTCHUM.

HememOpanHnble opraHouzbl kietku CrtpoeHue M (YHKUHMM HEMEMOpPaHHBIX OPIraHOWIOB KIIETKH.
PubGocomel.  IIpomeoscymounvie  punamenmor. MUKpPOQUIAMEHTBL. AKmuHogvle  MUKpOQUIAMEHMbL.
MpliieyHble KIETKH. AKMUHO8ble KOMNOHEHMbl HeMbluleunblx kiemok. Mukporpyoouku. KiueTouHslil IeHTp.
CrpoeHre ¥ JABIKEHHE JXT'YTHKOB M pECHHYEK. MHUKpOTpyOOukH muTOIUIa3Mbl. Llentpuons. benku,
accoyuuposamnuvle ¢ MUKpoguiamenmamu u Mukpompyooukamu. Momopuvie denxu.

SAnpo. O6onouka Aapa, XpOMaTWH, KapHOIUIa3Ma, SIPBILIKH, MX CTpoeHHe U (QyHKIUH. SnepHbIi
0enKoBBI MaTpUKC. [IpocTpaHCTBEHHOE PACIONIOKEHHE XPOMOCOM B MHTEP(a3HOM siape. DVXpomamuH u
eemepoxpomamun. Benkn XpoMaTHHAa — THCTOHBL. J{uHamuka s0epHoll 000104Ku 6 mumose. AHoepHuvlil
mMpancnopm.

Knerounbsle BrmroueHus. CpaBHUTENbHAs XapaKTEPUCTUKA KIETOK 3yKapuoT (pacTUTEIbHOH,
KUBOTHOM, TPUOHOIN).

JdemMoHcTpanuu

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

Tabmuupl u cxembl: «CTpoeHHE HYKApUOTHUECKOW KieTKn», «CTpoeHue KHUBOTHOM KIETKHY,
«CTpoeHHe pacTUTENbHOM KIETKH», «CTpoeHue MUTOXOHApUM», «Snpo», «CTpoeHue MpoKapuoTHYECKON
KIICTKH.

OO6opynoBaHue: CBETOBOM MMKpPOCKOI, MMKpOIpenaparbl pacTUTENbHBIX, >KUBOTHBIX KJIETOK,
MHUKpOIpenapaThl 6aKTepHaIbHbIX KIETOK.

JlabopaTopHas padora «/3ydyeHne cTpoeHHS KIETOK Pa3IMYHBIX OPraHU3MOB).

IIpakTnueckas padora «/3ydyeHue cBOMCTB KJIETOUHON MEMOpaHbD».

JlaGopatopHas padora «/ccnenoBanue mia3Moin3a U IEMI1a3MoIn3a B PACTUTENbHBIX KIETKAX.

IIpakTnyeckas padora «3ydeHne IBHKEHHUS HUTOIUIA3MbI B PACTUTEIIBHBIX KIIETKAX».

Tema 6. OGMeH BellecTB M NpeBpallieHNe JHEPTUH B KJIeTKe

AccuMUISIIMS ¥ TUCCUMUJISILIUS — JIBE CTOPOHBI MeTa0oau3Ma. THIbl 0OMEHa BELECTB: aBTOTPOQHBIN
U TreTepoTpodHbIi. YyacTue KHCIOpoAa B OOMEHHBIX IMpoleccax. JHEPreTHUeckoe oOecredyeHue KIIETKH:
npeBpamienne AT® B oOMeHHbIX mnpoueccax. DPepMEHTATUBHBIM XapakTep peakUud KIETOYHOIO
Merabonu3ma. DepMeHTHI, WX CTpOEHUE, CBoOWcTBa MU MexaHusMm JeictBus. Kodepmentsl. Otnnuus
(epMEHTOB OT HEOPraHUYECKUX KaTallM3aTOpOB. belku-akTUBAaTOpPBl U OEIKU-UHTMOUTOpHI. 3aBUCHUMOCTH
CKOpPOCTH ()epMEHTATUBHBIX PEAKIIMNA OT Pa3IMUHBIX (PAKTOPOB.

[lepBUYHBIN CHHTE3 OpraHMYECKUX BelIecTB B kieTke. DoTocUHTE3. AHOKCU2eHHbI U OKCUSEHHbLI
Gdomocunmes y oaxmepuii. Ceéemocobuparowue nueMeHmovl U NUSMEeHmbl PeaKyuoHHoz2o yermpa. Ponb
XJIOPOTIIIACTOB B Tporiecce hotocuHaTe3a. CBeroBas u TeMHOBast pazbl. @omoovixanue, Cs., Ca. u CAM-munwi
@omocunmesa. IIpogykTuBHOCTh (hoTOCHHTE3a. BiusHue pa3nuuHbIX (AaKTOPOB HA CKOPOCTh (DOTOCHHTE3A.
3HavyeHue poToCuHTE3A.

Xemocunrte3. Pa3sHooOpazue  OpraHM3MOB-XEMOCHHTETHUKOB:  HUTPUPUIMpYIOIMIME  OakTepuw,
xKele300aKkTepun, cepobakTepru, BOIOPOAHbIE OaKTepuu. 3HaUeHHE XEMOCHHTE3a.

AmnaspobHble opranu3msbl. Buabl Opoxenus. [IpoaykTsl OposkeHHsI U WX MCIOJIB30BaHHE YETIOBEKOM.
AHas’poOHBIE MUKPOOPTraHU3MbI KaK 00BEKTHI OMOTEXHOJIOTUU U BO30YAUTENH OOJIE3HEH.

AdpoOHBIE OpraHu3Mbl. JTanbl 3HepreTuyeckoro oOMmena. IloaroroButenbHbI dTam. [nukonus —
OECKHUCIOPOAHOE paCUIeTNIEHUE TIIOKO3bI.

buonoruueckoe okucieHuWe, WIM KIETOYHOE JbIXaHue. Poilb MUTOXOHIpHI B mpoleccax
O6uonornyeckoro okucinenusd. Llukanueckue peaxknuu. OxuciauTenbHoe QochopunupoBanue. IHepeus



Membpannoco epaduenma npomonos. Cuumez ATD: paboma npomounnoi ATD-cunmaszwi. Ilpenmymiectsa
a’pOOHOTO TyTH OOMEHA BEIIECTB Tepea aHadpOOHBIM. DPHEKTUBHOCTh YIHEPTETHIECKOTO OOMEHA.

JdemoHcTpauuu

[Hoptpetsr: Jx. [Ipuctiu, K. A. Tumupsizes, C. H. Bunorpaackuii, B. A. Durensrapar, [1. Murtuenn,
I'. A. 3aBap3uH.

Tabmuubl 1 cxembl: «DOTOCHHTE3», «IHEpreTUUYecKuid oOMeH», «buocuHTe3 Oenka», «CTpoeHwHe
dbepmenTay, «XeMOCHHTE3Y.

OO6opynoBaHue: CBETOBOM MUKPOCKOI, 000pyI0BaHKE /JIsl IPUTOTOBJICHHUS TTOCTOSIHHBIX 1 BDEMEHHBIX
MUKpOIIpENnapaToB.

JlaGopaTopHas pabora «l3yyeHue KaTaIUTUIECKON aKTUBHOCTH (PEPMEHTOB (HA IIPUMEPE aMUJIa3bl
VI KaTajasbl)».

JlaGopaTtopuas pabGora «/3ydyenue (epMEHTATHMBHOTO pacUICIJICHUs IEPOKCHIa BOIOpOJA B
pPacCTUTEIbHBIX U KUBOTHBIX KIIETKAX).

JlaGopaTopHas padora «CpaBHEeHHE ITPOIIECCOB (POTOCHHTE3a U XEMOCHUHTE3AY.

JlaGopaTopHas padora «CpaBHEHHE ITPOIIECCOB OPOKCHUSI M IBIXAHHSI.

Tema 7. HacnencreenHas uHGopManus U peanu3anus eé B KieTke

Peakuuu matpuyHoro cuHtesa. [IpMHIMI KOMIUIEMEHTAPHOCTH B PEAKLUSAX MaTPUYHOTO CHUHTE3a.
Peanu3anus HacnencTBeHHOM nHpOpMaIK. [ eHeTHUeCKUid KOJI, €ero CBOMCTBA. TpaHCKPUIIUS — MaTPUUHBIHA
cunte3 PHK. [lpuHuumnel TpaHCKpUNIMHU: KOMIUIEMEHTApPHOCTb, AHTUIIAPAJUIEIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuueckou knemxe. Hexooupyrowue PHK.

Tpancnsmus u e€ sranbl. Yuactue tpancnoptHbix PHK B GmocunTese Oenka. YcnoBus OmocuHTE3a
oenka. KogupoBanne aMuHOKHUCIIOT. Postb ppubocoM B OMocHHTE3€e OeKa.

Cogpemennvie npedcmasieHus o cmpoeHuu 2eHos. OpraHusanusi TeHOMa Yy MPOKApUOT U DYKapHOT.
Perynsimust akTUBHOCTH TE€HOB y mpokapuoT. ['mmore3za omepona (P. XKako6, XK. Mano). Moaekyasapnoie
MeXaHusMbl dKCnpeccuu 2eHog y sykapuom. Ponv xpomamuna 6 pezynsyuu pabomsi eemos. Perymanus
00OMEHHBIX IIPOIECCOB B KileTKe. KieTouHsblit romeocTas.

Bupycbl — HekneTouHble (OpPMBI KU3HU M OOMUTraTHbIe Mapa3suThl. CTPOEHHE MPOCTHIX M CIOXKHBIX
BHUPYCOB, pETPOBHPYCOB, OakTepuodaros. Kusnennvii yuxn JJHK-codepacawux supycos, PHK-cooepaicawux
supycos, bakmepuogazos. Obpamuas mpancKpunyus, peeepmasa, uHmezpasd.

BupycHble 3abosieBanust uenoBeka, XHUBOTHbIX, pacteHuid. CIINJ, COVID-19, coumanbHble U
MEUIUHCKHE MTPOOIEMBI.

buoungpopmamuka: unmecpayus u aumanuz oonvwiux maccugos («bigdatay) cmpykmyphwix
ouonocuueckux Ooauuvix. Hanomexunonocuu 6 ouonocuu u meouyure. llpoepammupyemvie hynkyuu 6enKos.
Cnocobuvl docmasku nekapcms.

JdemoncTpanuu

[Toptpetsr: H. K. Konsuos, /1. 1. UBaHOBCKUIA.

Tabnuub! u cxemsl: «buocunTes 0enkay, «[ eHeTnyeckui Koy, «Bupycen», «bakrepruodarny.

IIpakTuyeckas padora «Co3naHure MOJEIN BUPYCAy.

Tema 8. JKu3HeHHDBIH MUKJ KJIETKHA

Knerounslii mukin, ero mepuoasl u perynsauusa. Mutepdaza m muto3. OcoOeHHOCTH NPOLECCOB,
nportekaromux B uHTepdasze. [loaroroBka kieTtku K neneHuro. [IpecuHrermyeckuil (MOCTMUTOTHUECKUIA),
CUHTETHUYECKUN U MOCTCUHTETUYECKUH (MPEMUTOTUUECKUI) TIEpHUOIbI UHTEP(A3BI.

Matpuunslii cunte3 JIHK — pemmumkanusa. Ilpunnuner perumkanuu JIHK: xommiemeHTapHOCTS,
IIOJIYKOHCEPBAaTUBHBIA CUHTE3, aHTUNApaIeNbHOCTh. Mexann3M permmkanuu JJHK. Xpomocomel. Ctpoenue
xpomocoMm. Temomepbl W Temomepasa. XPOMOCOMHBIM Ha0Op KIETKH — KapuoTHN. JlummownmHbei u
rarIouHbIN HabOPHI XpoMocoM. I"'oMoornynabie XpoMocoMbl. [10J10BbIE XPOMOCOMBI.

Henenue kietkn — muTo3. CTaauM MHMTO3a M IPOUCXOJAIIME B HUX IPOLECCHL. THIBI MHUTO3a.
Kapunoxunes n nuroknnes. buonornueckoe 3HaueHNE MUTO3A.

Perynsmus mutoTndeckoro nukia kiaetku. [Iporpammupyemast kiierouHasi TuOenb — aromnTos.



Knerounoe sapo, XxpoMocoMmbl, (yHKUMOHabHAs TEeHOMHUKA. Mexanusmel  nponugepayuu,
ougppepenyuposxu, cmapenus u eudenu xiemox. «l{ugposas knemka» — Ououngopmamuveckue mooenu
@DYHKYUOHUPOBAHUSA KIIeMKU.

JdemMoHcTpanuu

Tabmuubl 1 cxeMbl: «OKU3HEHHBIN LMK KIETKH», «Mutosdy», «CTtpoeHue xpoMocomy, «Perumkanus
JITHK.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpomnpenapathbl: «MHUTO3 B KJIETKaX KOPEIIKa JIyKay.

JlabopaTopHas padora «/3yueHrne XpoMOCOM Ha TOTOBBIX MUKPOITpenapaTaxy.

JlaGopaTopuasi pa6ora «HaOnroneHne MuTO3a B KIIETKaX KOHYMKA KOpEMIKa JIiyKa (Ha TOTOBBIX
MUKpOIIpenaparax)y.

Tema 9. Ctpoenue u QyHKIUM OPTaHU3MOB

buonorudeckoe pasHooOpaszue opraHu3MoB. OJIHOKIETOYHBIC, KOJOHUAIBHBIC, MHOTOKIETOYHBIC
OpraHU3MBl.

OcoOeHHOCTH CTpPOEHUs U KU3HEAEATEIbHOCTH OJHOKJIETOYHBIX OpraHu3MoB. baktepuu, apxeu,
OJIHOKJIETOYHBIE TPUOBI, OJHOKIIETOUYHBIE BOAOPOCIH, IpYrHe MPoTUCThl. KoNoHUaNbHbIE OPraHu3MBI.

B3auMocBs3p yacTeit MHOTOKJIIETOYHOTO OpraHu3Ma. TKaHU, OpraHbl U CUCTEMBbI OpraHoB. OpraHusm
Kak enuHoe 1enoe. ['omeocras.

Tkanu pacreHuil. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBaTenbHas, MOKPOBHAs, MPOBOASILIAS,
OCHOBHas1, Mexannyeckasi. OCOOEHHOCTH CTpOeHHUs, (YHKIUI U PACIIOJIOKEHUS TKAHEH B OpraHax pacTeHUN.

TkaHuM JKMBOTHBIX M 4YeJOBEKa. THUIBl JKUBOTHBIX TKAHEH: SIHUTENHAIbHASA, COCIMHUTEIbHAS,
MblIlieuHas, HepBHasi. OCOOEHHOCTH CTPOCHMs, (GYHKIMI M PACIIONOXKEHUs TKaHEeW B OpPraHax >KUBOTHBIX U
YeJI0BeKa.

Oprasbl. BereraruBHble U TeHepaTUBHbBIE OpraHbl pacTeHUil. Opraibl U CUCTEMbI OPraHOB JKUBOTHBIX
1 yenoBeka. OyHKIMKU OPraHOB U CHCTEM OPraHoOB.

Omopa Tena opranu3amoB. Kapkac pacrenuii. CKeleTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
JKUBOTHBIX. HapyxHbI1il 1 BHyTpeHHMII ckeneT. CTpOEHUE U TUIIbI COEJUHEHUS KOCTEH.

JIBu>keHne OpraHu3moB. J[BHKEHHWE OJHOKIIETOYHBIX OPraHu3MOB: aMEOOMAHOE, KIYTHKOBOE,
pecHn4HOe. [[BH>KEHME MHOTOKJIETOYHBIX PACTEHUI: TPONWU3MbI M HACTHHU. JBMKEHHME MHOTOKJIETOYHBIX
JKUBOTHBIX U YEJIOBEKa: MbIlieuHas cuctema. Peduiexc. CkeneTHble MBIIIIIBI U UX padoTa.

[Iuranue opranu3mos. [lornomenue BoAbl, YrIeKUCIOro ra3a U MUHEPAJIbHBIX BEIIECTB PACTECHUSMM.
IIuranue XUBOTHBIX. BHYTPHUIIONIOCTHOE W BHYTPHUKIETOYHOE muIIeBapeHUe. lIuTaHue nO3BOHOUHBIX
JKUBOTHBIX. OTIeNbl MUIEBAPUTEIHHOTO TpakTa. [lumeBapurenbubie xene3nl. [lumeBaputensHas cucTeMa
YeJI0BEKa.

Hpixanue opranu3MoB. Jlpixanue pacteHuid. Jlpixanue xuBOTHBIX. Juddysus razoB uepes
noBepxHOCTh KieTku. KoxHoe npixaHue. JlpIxarenbHas MOBEPXHOCTh. JKaOepHoe W JErOYHOE JbIXaHHUE.
JpixaHue T03BOHOYHBIX JKMBOTHBIX M UEJOBEKa. OBOJIOIMOHHOE YCIOXKHEHHE CTPOCHUS JIETKUX
MO3BOHOYHBIX >KUBOTHBIX. JlpIXaTeapHas CHCTEMa 4eIOBeKa. MeXaHW3M BEHTWISIUMM JIETKUX y NTHI U
MiiekonuTaromux. Perynsamnus npixanus. JlpixateabHble 00BEMBI.

TpaHcrIOpT BELIECTB Yy OPraHU3MOB. TpPAaHCIOPTHBIE CHUCTEMBI PACTEHUU. TpPaHCIOPT BELIECTB Yy
)KUBOTHBIX. KpoBeHocHass cucrema u €€ opraHbl. KpoBEHOCHass cUCTEMa MO3BOHOYHBIX JKWBOTHBIX U
yenoBeka. Cep/ie, KpOBEHOCHBIE COCYIBI M KpoBb. Kpyru kpoBooOpamieHus. DBOIIOIMOHHBIC YCIOKHEHUS
CTPOEHHS KPOBEHOCHOW CHCTEMBI TIO3BOHOYHBIX )KUBOTHBIX. PaboTa cepna u e€ perynsius.

Boinenenune y opranusmoB. Beinenenue y pacrenuil. Boinenenue y KuBOTHbIX. COKpaTUTENbHbBIE
Bakyonu. Opransl BbleneHUsI. OuabTpamnus, ceKpenus U 00paTHOE BCAChIBAHME KaK MEXaHHU3MBI PaOOTHI
OpraHoB BblAeNIeHUS. CBSI3b MOJIOCTH TeJa C KPOBEHOCHOW W BBIJACIUTEIBLHOM CUCTeMaMu. Bbiaenenue y
MO3BOHOYHBIX JKUBOTHBIX U uenoBeka. [louku. Ctpoenue u (yHkuuoHupoBanue Hedpona. ObpazoBaHue
MOYH y YEJIOBEKA.

3amuTa y OpraHu3MOB. 3alIUuTa Yy OJHOKJIETOYHBIX OpraHu3moB. Cropbl OakTepuili WU IUCTHI
npocTeimux. 3amMra y MHOTOKJIETOYHBIX pacteHuid. Kyrukyna. CpencTBa HacCMBHOW M XMMHUYECKOH
3anUThl. DUTOHIUIBI.



3ammra y MHOTIOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M WX NpPOM3BOJAHBIC. 3alllUTa OPraHu3Ma OT
Oone3neit. MMmyHHas cuctema denmoBeka. KIeTOYHBII M TyMOpalibHBIM HMMMYHHUTET. BpOoXa¢HHBIA U
pUOOPETEHHBIN cIeUUIECCKU MMMYHHTET. Teopus KIOHAIbHO-celeKTuBHOTO uMMyHHUTeTa (I1. Dpnux, O.
M. bepuer, C. ToneraBa). BocnanurenbHble OTBETHI OpPraHu3MoB. Poib BpOXAEHHOIO MMMYHUTETa B
Pa3BUTHH CUCTEMHBIX 3a00JIEBaHUIA.

PazgpaxxumocTe W perynsuus y OpraHu3MoB. Pa3ipaXuMOCTh y OJIHOKJIETOYHBIX OPIaHU3MOB.
Takcucsl. PaznpaxumMocTs U peryiasinus y pacteHuil. PocToBble BemecTBa U UX 3HaYCHUE.

HepBHas cucrema u peduextopHas peryisanus y >KMBOTHBIX. HepBHas cucremMa M e€ OTIEINBI.
OBOJIIOIMOHHOE YCJIO)KHEHUE CTPOEHUS HEPBHOW CHUCTEMBl Yy MUBOTHbIX. OTIEnbl TIOJOBHOIO MO3ra
MO3BOHOYHBIX JKUBOTHBIX. Pediekc u peduexkropras ayra. besycnoBHbie U ycinoBHbIE pedIeKChl.

I'ymopanbHas peryisiuus M SHAOKPUHHAs CHCTEMa >KMBOTHBIX M uesoBeka. JKene3bl 3HIOKPUHHOU
CUCTEMBI U UX F'OPMOHBI. JlelicTBuE TOPMOHOB. B3auMOCBsA3b HEPBHOW U SHIOKPUHHOM CHCTEM. | 'nnoranamo-
runogu3apHas cucTema.

JdemoHcTpaumuu

[Toptper: U. I1. ITaBmnos.

Tabmuupl u cxempl: «OJHOKIIETOUHBIE BOIOPOCIN», «MHOIOKIETOUHbIE BOAOPOCIN», «bakrepun»,
«IIpocreiimmey, «OpraHbl LBETKOBBIX pacTeHUi», «CHUCTEMbl OpPraHOB I103BOHOYHBIX JKUBOTHBIXY,
«BuyTpeHHee cTpoeHHe HaceKoMbix», «TkaHu pacreHuit», «KopHeBble cucrteMbl», «CTpoeHue credis»,
«CTpoeHue JIMCTOBOM TUNIACTUHKNY, « TKaHU )KUBOTHBIX», «CKelleT yenoBekay, «llumesapurenbHas cucreMay,
«KpoBeHocHas cucremMay, «/lpixarenpHas cucremay, «HepBHas cucreman, «Koxay», «MpbllliedyHass cucremay,
«BpioenurenbHas  cucreMa», «OHIOKpUHHas  cuctema», «CtpoeHue  Mbluub», «MMMyHUTETY,
«KumeynomnonoctHeie», «Cxema NMUTaHUS pacTeHUi», «KpOBEHOCHBIE CUCTEMBI ITO3BOHOYHBIX JKHBOTHBIXY,
«Ctpoenue ruzipel», «CTpoeHue miaHapun», «BHyTpeHHee cTpoeHue 10K1eBoro uepss», «HepBHas cuctema
pbi06», «HepBHas cucrema nsarymkn», «HepBHas cuctema mpecMbIKatomuxcs», «HepBHas cucrema mTum,
«Hepsnas cucrema mnexonuraroumxy, «HepBHas cucrema uenoBekay, «Peduexcy.

O6opynoBaHue:  CBETOBOM  MHUKPOCKOI,  MHUKpOMpENaparbl  OJHOKJIETOYHBIX  OPraHUu3MOB,
MUKpOIIpenaparbl TKaHEeW, PAKOBUHBI MOJUTFOCKOB, KOJUIEKIIMHA HACEKOMBIX, UIJIOKOKHUX, KUBBIE IK3EMILISAPbI
KOMHAaTHBIX pPAacTEHUM, repdapuu pacTeHUH DPa3HBIX OTIENIOB, BJIAYKHBIE IpenapaThl KUBOTHBIX, CKEJIECTHI
MO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOYHBIX JKMUBOTHBIX, CKE€JIET 4YelloBeKa, O0OpyIoBaHUE  JUIS
JIEMOHCTpallMd IMOYBEHHOTO M BO3AYIIHOTO IMUTaHMUS PAcTEHUH, paclierieHHs Kpaxmajga U OelKOB MOoJ
neiictBueM (epMeHTOB, 000pyHOBaHME JUIsl AEMOHCTPALMU ONBITOB IO W3MEPEHUIO JKU3HEHHOW EMKOCTH
JETKUX, MEXaHNU3Ma JbIXaTeNbHbIX ABM)KEHUN, MOJIEIH FOJIOBHOI'O MO3Ta Pa3IMYHbIX KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TkaHell pacTeHUI.

JlabopaTopnasi padora «l/3y4ueHne TkaHel )KMBOTHBIX».

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

Tema 10. PazmHoOkeHMe M pa3BUTHE OPTaHU3MOB

®opMbl pa3MHOXKEHHSI OPIraHU3MOB: Oecrionoe (BKIIouasi BereTaTUBHOE) U 1osoBoe. Buael Oecriosnoro
Pa3sMHOXKEHUs: TOYKOBAHUE, CIIOPYJIIALMS, (PparMeHTaIus, KIOHUPOBaHHE.

[TonoBoe pasmuoxkenue. I[lonoBeie kieTku, unum ramersl. Meio3. Cragumn Mmeiio3a. [loBenenue
xpoMmocoM B Meino3e. KpoccuHrosep. bronornueckuii cMbICI Mel0O3a W IOJIOBOTO mpouecca. Meios u ero
MECTO B )KM3HEHHOM IIMKJIE OPTaHNU3MOB.

IIpenzapoapimeBoe pa3Buthe. ['amerorene3 y x HBOTHBIX. [losoBble jxene3pl. OOpa3oBaHue u
pa3BUTHE NIOJIOBBIX KJIETOK. Criepmarorenes u ooreHe3. CTpOEHHUE MONOBBIX KIIETOK.

OmnogoTBopeHre U 3MOpPHOHAIBHOE pa3BUTHE KUBOTHBIX. CIOCOOBI OIJIOJOTBOPEHMS: HapyKHOE,
BHyTpeHHee. [[apTeHorenes.

WupuBuayanbHOe pa3BUTHE OpraHU3MOB (OHTOTeHe3). OMOpPUOJIOTHS — Hayka O pPa3BUTHH
opranu3MoB. Mopgoecenez — 00Ha u3 2naguvix npobrem smopuonozuu. Konyenyus mopgoeenos u mooenu
mopgozeneza. Ctanuu >MOpHUoOreHe3a KMBOTHBIX (Ha mpumepe Jisarymku). JpoGnenue. Tunsl apoOieHus.
Jlemepmunuposannoe u HedepmuHuposannoe opoobaenue. bnacmyna, munet 6aacmyn. OcoOEHHOCTH
IpoOJieHNsT MIIEKONMUTAIOMIMX. 3apOJbIIIeBble JUCTKU (racTpyisius). 3akiajka OpraHoB W TKaHeW wu3
3apOJBIIIEBBIX JIMCTKOB. B3aumMmHOe BiIusSHHE dYacTeil pa3BUBAIOLIEroCs 3apofbllia (IMOpUOHANbHAsS



UHAYKINS). 3aKiajika IUlaHa CTPOEHHUS JKUBOTHOTO KaK Pe3yJbTaT MepapXUUYECKUX B3aUMOACHCTBHI T'€HOB.
Bnusinue Ha SMOpHOHAIbHOE PAa3BUTHE PA3IMYHBIX (PAaKTOPOB OKPYKAIOIIEH CPEIbI.

Poct u pazButue xuBoTHBIX. [TocTamOpronanbHbii iepuoa. [Ipsmoe u HenpsiMoe pa3ButHe. Pazputie
¢ meramop(o3oM y OeClO3BOHOUYHBIX M TMO3BOHOYHBIX JKUBOTHBIX. BHOIOTHYECKOE 3HAYEHHE MPSIMOTO U
HEMPSMOTO Pa3BUTHS, UX PACIIPOCTPAHEHHE B MPUPOAE. THUMBI pOCTa )KUBOTHBIX. PAKTOPHI PETYISIIUHA POCTA
KUBOTHBIX M uyenoBeka. CTaguu MOCTIMOPUMOHAIBLHOTO Pa3BUTHsI Y JKUBOTHBIX W 4YesioBeka. [lepuombl
OHTOreHe3a yenoBeka. CTapeHue U CMepTh Kak OMOJIOrMYecKre MPOLECCHI.

PasMHuosxenue u pa3Butue pacteHuid. ['ametodut u ciopodur. Meiio3 B KU3HEHHOM LIUKJIE PACTEHUH.
OO6pazoBanue crop B 1mpolecce Mmeio3a. ['ameroreHe3 y pacteHuil. OmIoJ0TBOpEHHE U PpPa3BUTHE
pacTUTENIbHBIX OpraHu3MOB. JIBOIHOE OIIOJOTBOPEHHE y I[BETKOBBIX pacTeHHuil. OOpa3oBaHUEe U pa3BUTHE
CEMEHU.

MexaHu3Mbl peryJisiiiui OHTOr€He3a Y PACTEHUIN U KUBOTHBIX.

JdemMoHcTpanuu

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

Tabmumpt u  cxembl: «BereraTuBHOEe pa3MHOXeHHE», «Tulbl Oecrnonoro pa3sMHOKEHUS,
«Pa3MHOXkeHHE XJIaMUIOMOHaAbl», «Pa3mMHOkeHue 3BriieHbl», «Pa3MHOXEeHHE TUApPBY, «Menos3»,
«Xpomocombl», «[amerorenes», «CrpoeHue SHIEKIETKH U crepMaro3ouga», «OCHOBHBIE CTaauu
oHTOreHesa», «lIpsimoe u Hempsimoe pa3ButTue», «Pa3BuTHe Malickoro yka», «Pa3BuTue capaHuny,
«Pa3zButne JArymkm», «J/[BoiiHOe OIIOAOTBOPEHME Yy LBETKOBBIX pacTeHuit», «CTpoeHue CceMsH
OJIHOJIOJIBHBIX Y JBYIOJIBHBIX PaCTEHUIW», «’KM3HEHHBIN IUKJI MOPCKOW KaIyCThD», <JKM3HEHHBIN LUK MXa»,
«OKW3HEHHBIN LIMKJ NAOPOTHUKAY, «)KM3HEHHBIA LIMKIT COCHBI».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKPOIIpenapaThl SHIEKIECTOK U CIepMaTO30UIOB, MOJETh
«luK pa3BUTHS JIATYILIKW».

JlabopaTopHasi pabora «/3ydyeHue cTpoeHus MOJOBBIX KIETOK HAa TOTOBBIX MUKPOIPENapaTaxy.

IIpakTuyeckasi padora «BrisiBlIeHHE MPU3HAKOB CXOJICTBA 3apOIbIIIEH TO3BOHOYHBIX YKUBOTHBIX.

JlabopaTopHas padora «CTpoeHre OpraHoB Pa3MHOXKEHUS BBICIIMX PACTEHUN».

Tema 11. I'eneTuKa — HAyKa 0 HACJIEACTBEHHOCTH U M3MEHYHUBOCTH OPraHU3MOB

Hcrtopusi craHoBiIeHMsI U Pa3BUTHS TeHETHKU Kak Hayku. Paborel I'. Mennpens, I. ne ®pwusa, T.
Moprana. Ponbs oTeduecTBeHHBIX YUEHBIX B pa3Butuu renetuku. Paborer H. K. Konbrosa, H. 1. BaBuiosa, A.
H. benozepckoro, I'. /1. Kapneuenko, FO. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE TE€HETHMYECKUE IMOHATHUS M CHUMBOJBL. [ OMOJIOTMUHBIE XPOMOCOMBI, aJUICJIbHBIE T'E€HBI,
aJbTEPHATHUBHBIC TPU3HAKH, TOMUHAHTHBIA W PELECCHUBHBIA NPU3HAK, TOMO3UI0Ta, T'€TEPO3UTOTA, YUCTAS
TUHUS, THOpUIBI, TeHOTHUII, (heHOTUT. OCHOBHBIE METO/bI TCHETHKU: THOPUIOJIOTHIYECKUH, IIUTOIOTUYECKUM,
MOJIEKYJIIPHO-TEHETUYECKUH.

JdemoncTpanuu

[Toptpetsr: I'. Mennens, I'. ne @pus, T. Mopran, H. K. Konsros, H. 1. BaBunos, A. H. benosepckuii,
I'. JI. Kapnieuenko, FO. A. @ununuenxo, H. B. Tumodeer-Pecorckmii.

Tabmuis! u cxeMbl: «MeTOobl TeHETUKIY, «CXEMBI CKPEIIIMBAHUS.

JlabopaTopnas pa6ora «Jlpo3oduia kak 00bEKT FreHETHUYECKUX UCCIEAOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Momnorubpuanoe ckpenuBanue. [lepBorit 3akon MeHens — 3aKOH eUHO00pa3us THOPHUIOB TIEPBOTO
nokonenus. IlpaBuno poMuHupoBaHus. Bropoilt 3akoH MeHaenss — 3aKOH pacHICIUIEHUs] IPU3HAKOB.
[uTronornyeckne OCHOBBI MOHOTHOPUAHOTO CKpEIUBaHus. [ MTOTe3a YUCTOTHI TaMeT.

AHanmusupyromee ckpemuBaHue. [IpoMexyTouHblil XapakTep HacimenoBaHus. PacimiernieHue
MPU3HAKOB IIPU HEMOJIHOM JTOMHUHUPOBAHHH.

JurubpumHoe ckpemuBaHue. Tperuid 3akoH MeHAenss — 3aKOH HE3aBUCHMOTO HacleIOBaHUS
npu3HaKoB. LluTonornueckre OCHOBBI TUTHOPUIHOTO CKPEIIMBAHUS.

CuernnieHHoe HacnefoBanue mnpu3HakoB. Pabotel T. Moprana. CrerieHHOe HacleAOBaHHE T'eHOB,
HapyleHNe CLUEIJIEHUS MEXy Ff€eHaMU. XPOMOCOMHasl TEOPHs HACJIEICTBEHHOCTH.



I'eneruka mona. XpOMOCOMHBIA MEXaHM3M ONPEACIICHUS TMojia. AYTOCOMBI M IMOJOBBIE XPOMOCOMBI.
['omorameTHBI1 M TeTeporaMeTHbId MOJ. ['eHeTMYeckas CTPYKTypa IOJOBBIX XpoMocoM. HacnemoBanue
MIPU3HAKOB, CLIETUVICHHBIX C ITOJIOM.

I'enoTun kak nenoctHas cucrema. IlneloTponus — MHOKECTBEHHOE ACUCTBUE reHa. MHOXKECTBEHHBII
aienusM. BzaumonelictBrue HealenbHbIX FeHoB. KomiuieMenTapHocTh. Onucrtas. [lonumepus.

I'eneTnyeckuil KOHTPOJIb Pa3BUTHS PACTEHUM, KUBOTHBIX M UYEIOBEKa, a TakkKe (PU3MOIOTHYECKHX
MPOLIECCOB, MOBEACHUSI U KOTHUTHBHBIX (GYHKIMHI. ['eHeTHMuecKkne MexaHu3Mbl CUMOHOTIeHe3a, MEXaHU3MbI
B3aUMOJEHCTBUS «XO35IMH — Mapa3suT» U «XO35IMH — MHUKpoOMOM». ['eHeTnueckne acmekThl KOHTPOJS U
U3MEHEHUS HACIIeICTBEHHON MH(OpMAIK B TOKOJICHUSAX KJIETOK U OPTaHU3MOB.

JdemoHcTpauuu

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

Tabmuuper u  cxembl: «IlepBblii u BTOpoil 3akoHbl Mennens», «Tperuil 3akoH MeHaensay,
«AHanu3upyollee cKkpelmBanue», «Henonnoe nomuHupoBanuey, «CLEIIEHHOE HAcle0BaHNEe ITPU3HAKOB Y
npozo¢uibly, «'enetnka monay», «Kapuotun uenoseka», «Kapuortun aposzocdumsi», «KapruoTun HTHIIBD),
«MHOX€eCTBEHHBIN ajuIeNIn3M», «B3auMoeiicTBue reHOBY.

Ob6opynoBanue: MOAETH ISl IEMOHCTPAIIMH 3aKOHOB €IUHO00pa3usi THOPUIOB MEPBOTO MMOKOJIICHHUS U
pacIleryIeHus] IPU3HAKOB, MOJENb Ul JIEMOHCTpPALlMM 3aKOHAa HE3aBHCHUMOI'O HACJIEOBaHUS IPU3HAKOB,
MOJIEJIb JJI AEMOHCTPALUU CUEIUIEHHOrO HAcaeAOBaHUs MPU3HAKOB, CBETOBOM MUKPOCKOII, MUKPOIpPENapar:
«/Ipo3odumnay.

IIpakTuyeckas padora «/3ydeHne pe3ynbTaTOB MOHOTUOPUAHOTO CKPEIIMBAHUS Y IPO30(DHIIBI.

IIpakTnueckas padora «/3ydyeHue pe3yabTaToB JUTHOPUIHOTO CKPELIUBAHUS Y APO30PUIIBIY.

Tema 13. 3akoHOMEepPHOCTH U3MEHYMBOCTH

BsaumopeiictBue renotuna u cpeasl npu popmupoBaHuH ¢GeHoTumna. M3MEeHYMBOCTH MPU3HAKOB.
KauecTBeHHbIE U KOJIMYECTBEHHbIE IPU3HAKU. BUIbl ©3MEHUYNBOCTH: HEHACIIEACTBEHHASI U HACJIEICTBEHHASI.

MoaudukanoHHass HM3MEHYMBOCTh. Pomb  cpemsl B (OPMHPOBAHHMM  MOIUGPHKAIIMOHHON
u3MeHunBoctu. Hopma peakium mpusHaka. BapuanuoHHblil psa U BapuanuonHas kpusas (B. Moranncen).
CaoticTBa MOIU(UKAIIMOHHOW N3MEHYUBOCTH.

'enoTunuueckas n3MeHUUBOCTh. CBONCTBA T€HOTHUITMYECKON M3MEHYMBOCTH. BUIBI Tr€HOTUITUYECKOM
M3MEHYMBOCTU: KOMOMHATUBHAsI, MyTallUOHHASI.

KomOuHaTHBHass M3MEHYMBOCTb. MeHo3 M TOJOBOM mpolecc — OCHOBAa KOMOMHATUBHOM
U3MEHYNBOCTU. Poslb KOMOMHATHBHONW M3MEHUMBOCTH B CO3/IaHMM T'€HETHUECKOTO pa3HOOOpas3us B mpeaeaax
OJIHOTO BHJIA.

MyrtannoHHasi U3MEHYUBOCTh. Buabl MyTanuii: reHHble, XpOMOCOMHbBIE, TeHOMHbIe. CIIOHTaHHbIE U
WHAYLUUPOBAaHHbIE MyTaluu. SlnepHble M LUTOIUIa3MaTHYecKue MyTanuu. COMAaTHYECKHE U II0JIOBBIE
MyTtauuu. [IpuunrHbI BOZHUKHOBEHUs MyTaluil. MyTareHsl U UX BIMSHHME Ha OPraHU3Mbl. 3AKOHOMEPHOCTHU
MYTallMOHHOIO Mpoliecca. 3aKOH TOMOJIOTMYECKUX PsIIOB B HacieAcTBeHHON nu3meHunBocT (H.M. BaBunos).
BuesinepHast U3MEHUHNBOCTh U HACJIEICTBEHHOCTbD.

Onucenemuxa u dNUSEHOMUKA, POTb dNUSEHEMUYECKUX (HAaKmMopos 6 HACAe008aHUU U USMEHYUBOCMU
GeHomunuyecKux npusHAaKo8 y Op2anu3Mos.

JdemMoHcTpanuu

[Toptpersr: I'. ne ®pus, B. Moranucen, H. 1. Bapuiios.

Tabnuue! u cxemsl: «Buibl U13MEHUMBOCTHY, «MoaupuKamoHHas H3MEHUYUBOCThY, «KoMOMHaTHBHAs
U3MEHYUBOCTbY, «Meito3», «OmnonoTBopeHuey, «I'eneTnueckue 3ab601eBaHus YeloBeKay, «Buasl MyTaruii.

O6opynoBaHue: XMBble U TepOapHbIE K3EMIUISIpbl KOMHATHBIX pacTeHuM, puUcyHKU (doTorpadum)
YKUBOTHBIX C PA3JIMYHBIMU BUJJAMH U3MEHUHUBOCTH.

JlaGopaTtopuas padGora «lccrienoBaHue 3aKOHOMEpPHOCTEH MOAU(UKAIMOHHOW H3MEHYHBOCTH.
[TocTpoeHnne BapualiuOHHOTO psAJla U BAPUALIMOHHON KPUBOW».

IIpakTnyeckas padora «Myrtauuu y 1po30¢puibl (Ha TOTOBBIX MUKPOIIpEnapaTax).

Tema 14. I'eneTuka 4yesoBeka

Kapuotun demoBeka. MexayHapoiHas IporpaMma HCCIEIOBAaHHUS T€HOMa 4YeloBeKa. MeTobl
U3y4eHHs] TEHETHKH 4YeNOBeKa: TI'€HEaJOrMYecKuil, OJIM3HEeLOBBbIA, HIUTOI€HETUYECKUH, MOMYyISIUOHHO-



CTaTUCTUYECKUN, MOJIEKYyIsIpHO-TeHeTuYecKnidi. COBpEMEHHOE OIpEAEIEHHEe TEeHOTHUIIA: IOJHOI€HOMHOE
CEKBEHUPOBAaHHE, TCHOTUITHPOBAaHUE, B TOM 4ucie ¢ momonisto [11[P-ananu3a. HacnencTBennsie 3a001eBaHus
yenoBeka. ['@HHble M XpOMOCOMHBIE  0OJ€3HM  ueloBeKa. bojesHM ¢ HacieICTBEHHOU
IIPEIPACTIONOKEHHOCTHI0. 3HAUEHNE MEIUIIMHCKOW T'€HETHKU B MPEAOTBPAILEHUN U JICYEHUU N€HETHUUYECKUX
3a0oneBaHull YenmoBeKa. MeAMKO-TeHEeTHYeCKoe KOHCYylbThpoBaHue. CTBOJOBbIE KieTKU. lloHsiTHe
«TEHETHYECKOr0 Tpy3a». OTHYECKUE acCMeKThl HUCCIEJOBaHMM B O0O0JACTH pPENAKTUPOBAHMUS TE€HOMA U
CTBOJIOBBIX KJIETOK.

I'enetnueckue (HakTOphl MOBBIICHHONH YyBCTBUTEIBHOCTH YEJIOBEKA K (PH3MUECKOMY U XUMHUECKOMY
3arpsI3HEHUI0 OKpYKarollel cpeibl. ['eHeTnyeckas npeapaciooKeHHOCTh YEI0BEKa K MaTOJIOTHsIM.

JdemoHcTpauuu

Tabmuis! u cxembl: «Kapuotum yenoBekay, «MeTobl U3y4eHUs TeHETUKH YeloBeka», «I eHeTrnueckue
3a00JIeBaHUS YETIOBEKAY.

IIpakTnyeckas padora «CocraBieHue U aHaJIU3 POAOCIOBHOMN.

Tema 15. Cesiekuusi Opranu3mMoB

JlomecTukanuuss U celekuus. 3apoKIeHUEe CeleKUUu U aoMmecTukanuu. Yuenne H. M. BaBuiioBa o
LenTpax NpOMCXOXKAECHUS M MHOrooOpasusi KyJIbTypHBIX pacTeHHil. Ponb ceneknuu B CO3JaHMHM COPTOB
pacTeHuii u nopoj >kUBOTHBIX. CopT, MOpoJa, MWITaMM. 3aKOH I'OMOJIOTMYECKUX PSI0B B HACIIEJCTBEHHOU
u3menunBoctu H. V. BaBuiioBa, ero 3HaueHue AJis CENEKIIMOHHON pabOTHI.

MeTtoapl ceneKIMOHHON paboThl. MCKycCTBEHHBIM OTOOP: MAacCOBBIM M WHIUBUAYATbHBIA. OTarbl
KOMOMHAIIMOHHOW ceneKkiuu. McnbplTanue npou3BoAUTENEH 10 MOTOMCTBY. OTOOpP 10 I€HOTUIlY ¢ TOMOIIbIO
OIICHKH (PEHOTHUIIAa MOTOMCTBA M OTOOP I10 TEHOTHUITY ¢ momMolsio ananusa JJHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ CeNeKIMOHHOW paboThl. PanuanuoHHBI UM XUMHUYECKUN
MyTareHe3 Kak HCTOYHUK MYyTalUd y KYJIbTYpHbIX (opMm opranuzMoB. lcmnonb3oBaHHe T€HOMHOTO
penakTupoBaHus U MeTO10B pekoMOnHaHTHBRIX JJHK ams momydeHust uCXOQHOTO MaTtepuana Ui CEIeKINH.

[Tonyuyenne nonumnounioB. BuyTpuBuaoBas ruOpuausanusi. bau3kopoaCTBEHHOE CKpelIMBaHUe, WU
uHOpuaMHr. HeponcTBeHHOe ckpemuBanue, Wiu ayTOpuauHr. ['eTrepo3uc u ero npuuuHbl. Vcnons3oBaHue
rerepo3uca B cenekuud. OtmanénHas rubpuauzanus. [Ipeononenue Oecrionus MEXBUAOBBIX THOPUIOB.
JlocTuxkeHMs CeNeKIUU PaCTEHUN U JKUBOTHBIX. «3e1éHas pegonioyusy.

CoxpaHeHne U U3y4YE€HHE F€HETHMUECKHUX PECYPCOB KYJIbTYpPHBIX PACTEHUHW M MX JUKHUX POIUYEH IS
CO3J1aHUs HOBBIX COPTOB M TMOPUIOB CEINbCKOXO3IUCTBEHHBIX KYIbTYp. M3yuenue, coxpanenue u ynpasieHue
2EeHeMUYEeCKUMU Pecypcamu CeNbCKOXO3AUCMEEHHBIX U NPOMBICIOBbIX JHCUBOMHBIX 6 UYeNsaX YIYUUuleHUs
CYWecmsyowux U co30anusi HO8bIX NOPOO, JUHUL U KPOCCO8, 8 MOM UYUCNe C NPUMEHEHUEM COBPEMEHHbIX
Memo008 HaAYUHbIX UCCTIe008aHULL, NEepedo8blX UOell U NePCREKMUBHBIX MEXHOLOSUIL.

JdemoncTpanuu

IToprpersr: H. 1. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. I1. JIykpauenko, b. JI. Acraypos,
H. bopnoyr, . K. benses.

Tabmuipl 1 cxembl: «LleHTpbI MPOUCXOXKACHUS U MHOrooOpasusi KyJbTYpHBIX pPacTeHMi», «3aKoH
TOMOJIOTMUECKHUX PSIOB B HACIEACTBEHHOW W3MEHUYUBOCTH», «MeTonpl cenekuum», «OTnanéHHas
ruOpuu3anus», «MyTtareHes».

JlabopaTopHasi padora «/3ydyeHue copToB KyJbTYPHBIX PACTEHUHN U MOPOJ TOMAIIHUX KUBOTHBIX).

JlabGoparopHas padora «3yueHne MeToA0B CENEKIIMU PACTEHUI.

IIpakTnueckas padora «lIpuBuBKa pacTeHUN».

JdKckypeust «OCHOBHBIE METO/IbI M JIOCTUIKEHHUS CEJIEKIIUU PACTEHUH U )KUBOTHBIX (HA CEJIEKIIHOHHYIO
CTaHIIMIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATENbHBIM y4acTOK, B TEIJIMYHOE XO3SAHCTBO, B J1TAOOPaTOPHIO
arpOyHUBEPCHUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. BuoTexHOJIOTHSI U CHHTeTHYeCKast 0MOJ10THS

OOBEKTHI, UCNIOIB3yEMbIE B OMOTEXHOJOTHH, — KJIIETOYHBIE U TKaHEBBIE KYJIbTYpPbl, MUKPOOPTaHU3MBI,
UX XapakTepucTuka. TpaaunuoHHas OWOTEXHOJNOTHS: XJieOONeueHue, IMONyYeHHEe KHCIOMOJIOUHBIX
NPOAYKTOB, BHHOAenue. MukpoOuonornyeckuii cuHTe3. OOBEKTHI MHUKPOOHMOJOTUYECKUX TEXHOIOTHH.
[TpousBoacTBO Genka, aMUHOKUCIIOT U BUTAMUHOB.



Co3nanve TEXHOJOTMA M HWHCTPYMEHTOB LEJICHANPABICHHOTO HW3MEHEHUS M KOHCTPYHPOBAHUS
T€HOMOB C LIEJIbIO MOJIYYEHUsI OPraHU3MOB U UX KOMIIOHEHTOB, COJIEpKAIIUX HE BCTPEUYAOIIHUECS B MIPUPOJIE
OMOCHHTETHYECKHE MYTH.

Krnerounast wrxeHepus. MeTObI KyJIbTYphl KJIETOK U TKaHEW pacTeHHMU M >KUBOTHBIX. KpmoOaHKH.
Comaruueckass THOpuau3alnusl W CcOMaTUYeCKUid sMOpuoreHes. lcnosib3oBaHue rarmiouJioOB B CEJICKIUU
pactenuil. [lonyuenue MoHOKIOHANbHLIX anmumen. Hcnonvzosanue MOHOKIOHANbHLIX U NOJUKIOHATbHLIX
anmumen 6 meouyuHe. VICKyCCTBEHHOE OIUIOJOTBOpPEeHHE. PEKOHCTpYKLHUS SIMIIEKIETOK W KIOHHUPOBAHUE
KUBOTHBIX. MeETOA TpaHCIUIAHTAlMK SACP KIETOK. TexHonocuu 0300posienus, KyJIbMUusUuposanus u
MUKPOKIOHATLHO20 PAZMHONCEHUS CENIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOCOMHass M TIe€HHas MHXeHepusa. VICKyCCTBEHHBI CHHTE3 TI€Ha W KOHCTPYMPOBAHHE
pexoMmOunanTHbIX JJHK. Coz0anue mpanceennvix opeanuzmos. JJocTHXeHUS U IEPCIEKTUBBI XPOMOCOMHOM 1
TeHHOW MH)KCHEPUH. DKOJIOTUYSCKUE W STUIECCKHE MTPOOIEMBI TeHHOW HHKEHEPHUH.

Menunuackue  OuotexHosoruu. IloctreHomuas nudpoas wmemaunmua.  [1I[P-muarHocTuka.
MeTa0OoIOMHBIN aHaNU3, TEHOLIGHTPUYECKUM aHalu3 MpoTeoMa 4YeJOBEeKa /Jisi OLEHKU COCTOSIHHUSI €ro
310poBbs. Mcronp30BaHuE CTBOJIOBBIX KJIETOK. TapreTHast Tepanus paka. 3D-0nonnxeHepus 1uist pa3paboTKu
(dyHIaMEHTAILHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTUM, CO3JaHMsI KOMIUIEKCHBIX TKaHEH COYeTaHHUEM
TEXHOJIOTHI TPEXMEPHOTO OWONPHHTHHTAa W cKaQoiauHra Uisi peunieHUs 3aaad IepCOHATM3UPOBAHHON
MEIULHBI.

Coznanue BEKTOPHBIX BaKIMH C IENbI0 OOecriedeHs KOMOMHUPOBAHHOW 3aIUThI OT BO30yAHUTENEH
OPBHU, ycraHoBieHHE MOJEKYISIPHBIX MexaHu3MOB ¢yHkunonupoBanus PHK-conmepkamux Bupycos,
BBI3BIBAIOIINX 0CO00 OIMAacHbIE 3a00JIEBaHUS YEJIOBEKA U JKUBOTHBIX.

JdeMmoHcTpamun

Tabmumer u  cxemsbl: «lcnonp3oBaHMEe MHUKPOOPTaHU3MOB B TMPOMBIIUIEHHOM IPOU3BOJICTBEY,
«Kierounas uaxxeHepus», «l'eHHass HHXKEHEPUSD.

JlabopaTopHas padora «/3yueHrne 00beKTOB OMOTEXHOIOTHI.

IpakTuyeckas padora «llonyyeHue MOJIOYHOKUCIBIX IPOTYKTOBY.

Jkcekypeusi «bHOTEeXHONOTMS — BaXKHeHIIas MPOU3BOAUTENIbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3apoxneHue u pa3BuTHe IBOJTIOIUOHHBIX MPEACTABIEHU B OMOJI0TUN

OpomornonHas Teopus Y. [lapsuna. Ilpennocbuiku BO3HUKHOBEHUS napBUHU3MA. JKU3Hb U Hay4yHas
nesarenbHoCcTh Y. JlapBHHA.

JBwxkyue cuibl sBosonuu BuaoB mo Y. JlapBuHy (BBICOKAass HMHTEHCHBHOCTb DPa3MHOXKEHUS
OpraHM3MOB, HaclleJACTBEHHAss U3MEHYMBOCTh, OOpHOA 3a CYIIECTBOBAaHHE, €CTECTBEHHBIM M MCKYCCTBEHHBII
oTbop).

Odopmnenne cunretnueckoi Tteopun sBomonuu (CTD). HeltpanbHas Teopus SBOJIIOLUU.
CoBpeMeHHas HBOJIIOIMOHHAs OMoJorus. 3Ha4eHHe 3BOIIOIMOHHON TeopuH B ()OPMHUPOBAHUU €CTECTBEHHO-
Hay4YHOM KapTHUHBI MUDA.

JdemMoHcTpanuu

IToptpetsr: Apucrorens, K. Jlunneii, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK. Krosse, Y. [lapsun, C. C.
UYersepukos, . W. HImanwraysen, k. Xonnein, . K. benses.

Tabmus! u cxembl: «Cuctema xuBoit npupossl (1o K. Jlunnero)», «JlecTHua *UBbIX CymecTB (10
Jlamapky)», «Mexanu3M GopMHUpOBaHUS MPUCITIOCOOIEHUH Y pacTeHUi 1 KUBOTHBIX (1o Jlamapky)», «Kapra-
cxema Mapmpyra nyremectBus Y. apsunay, «Haxonku Y. J[lapBuna», «Popmbl OopbOBI 3a
cymiectBoBaHuey, «Ilopoasl romy6eit», «MHoroobpasue KylnbTypHBIX (opM KarmycTsl», «[lopoibsl jomManrHux
KHUBOTHBIX», «CxeMa oOpazoBaHus HOBBIX BUAOB (1o Y. lapBuHy)», «CxeMa COOTHOLICHHS JBMKYLIUX CHII
3BONTIOIINMY, «OCHOBHBIE TIOJIOKEHUSI CUHTETUYECKON TEOPUN IBOJTIOLIUN.

Tema 2. MuKpo3BoJIIOLUS U €€ pe3yJibTaThl



[Momynsius Kak s1eMeHTapHas equHHIa 3Boiound. CoBpeMEHHbIE METObl OLEHKH T'€HETHYECKOIro
pazHooOpa3usi M CTPYKTyphl momymsiuuii. M3MeHeHue reHoQoHIa MOMYJISAIMM Kak d3JEMEHTapHOE
ABOJIIOIIMOHHOE SIBJICHUE. 3aKOH reHeTndyeckoro pasHoBecus [x. Xapau, B. BaitnOepra.

DOnemeHTapHbIe (DAKTOPBI (ABMKYIIME CHUIIBI) ABOMIONHMH. MyTannoHHBIA mporecc. KomOuHaTuBHas
U3MEHYMBOCTh. Jlpeiid reHoB — ciydaliHple HEHAINpaBJICHHBIC M3MEHEHUS YacTOT ajuleield B MOMYJSIHUIX.
Dddekt ocHoBarens. Ipgexm oOymouiiounoeo eopaviuuka. CHUNCEHUE 2eHeMUYeCK020 pPa3HO00Pa3UsL:
npuuunsl u creocmsus. Ilposenenue a¢ppexma Opetigha 2erno6 6 bonbUIUX U MATLIX nONYAAYUAX. MUTpaIuu.
W3onsmus nonynsnuii: reorpadudeckas (MpocTpaHCTBEHHAs ), OHMOJIOrHYecKast (PenpoyKTUBHAS).

EcrecTBenHbIii oTOOp — HampaBisiomuii  ¢aktop sBodronud. DopMBl €CTECTBEHHOro OTOOopa:
JBIDKYIIMKN, CTAaOWIM3UPYIONIMK, paspbiBatomuid (au3pyntuBHbiid). [lomoBoit oTOop. Bo3HuUKHOBEHUE W
SBOJIIOIMS COLUAIBHOTO TIOBE/ICHUS YKUBOTHBIX.

[TprucnocoOaeHHOCTh OPraHu3MOB KaK Pe3yJIbTaT MUKPOIBOIOLMHU. BO3HUKHOBEHHE PUCTIOCOOICHU
y opraauzMoB. Apomopho3pl U HAMOAZanTanuHu. lIpuMepsl MPHUCIOCOOJEHHH y  OpPraHU3MOB:
Mophosioruyeckue, ¢busnonoruyeckue, OMOXHMHYECKUE, MOBE/IEHYECKHE. OTHOCUTENBHOCTh
MPUCTIOCOOTICHHOCTH OPraHU3MOB.

Bun, ero kputepun u crpykrypa. BunooOpa3oBaHue Kak pe3ynbTaT MUKpoO3BOIronuHu. M3omsamus —
KIII04eBOi  ¢akTop BHmooOpazoBanms. Ilyrm u  cmocoObl  BUIOOOpA30BaHMS: — aJUIOMATPHUYECKOE
(reorpaduueckoe), CUMIATPUIECKOE (PKOJIOTHYECKOE), «MTHOBEHHOE (TIOJUILIONIU3AIUS, THOPUIN3AIINS).
JIUTenbHOCTh BOTIOLMOHHBIX MTPOLIECCOB.

MexaHu3mbl (OPMHUPOBAHUS OHOIOTUIECKOTO pa3HO0Opa3usl.

Ponb »BomonmoHHOM OMoONOrMuM B pa3palOTKEe HAYYHBIX METOJOB COXpaHEHUsi Omopa3zHoOOpa3us.
MuKpOo3BOIIONUS ¥ KOABOJIOLUSA Mapa3sUTOB M UX X035eB. MexaHu3Mbl (HOPMUPOBAHMS YCTOHYHBOCTU K
AHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEH.

JdemMoHcTpanuu

[Hoptpersr: C. C. YerBepukos, J. Maiip.

Tabnuipl U cxembl: «MyTalmoHHass U3MEHUYMBOCThY, «llomymsiuonHas cTpykTypa Buaa», «Cxema
NposiBIICHUST 3akoHa Xapau—BaitnOepra», «J/IBmkyinipe CHIIbI 3BOJIONUNY», «IKOJOTMYECKas H30JAIUs
MOMYJISIIAA CeBaHCKOM (openm», «['eorpadudeckasi M30JSAIUS JTUCTBEHHUIBI CHOUPCKOW M JIMCTBCHHHIIBI
naypckoity, «IlomynsioHHbIE BOJIHBI YUCIEHHOCTH XMIIHUKOB U KepTB», «CXxeMa JelCTBUS €CTECTBEHHOTO
otOopay, «DPopMbl 60pbOBI 3a cymiecTBoOBaHUEY, «VHIYCTpHANBHBIN MelaHu3M», «KHUBbIE HCKOMAeMBbIey,
«I[TokpoBUTENHCTBEHHAS OKpacka  >KHBOTHBIX», «[Ipenynpexnaromias OKpacka  >KHBOTHBIX»,
«®Pu3nonoruueckue agantanun», «l[IpucrnocodbieHHOCTh OpraHM3MOB U €€ OTHOCHUTENBHOCTHY», «Kpurepuu
BUJa», «Buapl-nBoiiHukn», «CTpyKTypa BUAa B npupoze», «CrnocoObl BuaooOpa3zoBaHusy, «I'eorpaduueckoe
BUA000pa3oBaHue TPEX BHUJOB JaHABIIIENH», «IKOJIOIMYECKOe BHI000pa3oBaHME BUAOB CHUHUID,
«[Tonummonnsl pacTeHui», «KamycTHO-peedHbIit THOPHUTY.

OO6opynoBanue: repbapuu pacTeHHM, KOJUIEKIIMM HACEKOMBIX, Uydesia NMTHUIl U 3BEpPei ¢ mpuMepaMu
Pa3IUYHBIX MPUCIIOCOOJIEHNH, yy4ena NTHUIl U 3Bepel pa3HbIX BHUJOB, TepOapuu pacTeHHH OJM3KUX BUIOB,
00pa30BaBIINXCS PA3TMYHBIMUA CIIOCOOAMH.

JlaGopaTopnasi pabora «BrIsiBIeHIE H3MEHUNBOCTH Y 0COOEH OJIHOTO BUAAY.

JlaGopaTopnas padora «[IpucrnocobieHns opraHu3MOB U UX OTHOCUTENIbHAS 11€JIECO00PA3ZHOCThY.

JlabopaTopHas padora «CpaBHeHHE BUIOB IO MOP(HOIOTHIECKOMY KPUTEPHUIOY.

Tema 3. Makpo3sosonusi 1 €€ pe3yJbTaThl

Metonel  u3ydeHMs MakpodBosolMH. IlaneoHTosmormdyeckue MeETOABI M3YYEHHUS  DBOJIIOLMM.
[TepexonHbie GopMbI U GUITOTEeHETUYECKUE PSAIBI OPTaHU3MOB.

buoreorpaduueckue metonsl uzydeHus sBoitouuu. CpaBHeHHEe ¢uiopbl U (GayHbl MaTepUKOB U
ocTpoBoB. buoreorpaguyeckue odnacti 3eminu. BUibl-oHIEMUKN U PETUKTHI.

OMOPHOTIOTHUECKUE U CPAaBHUTENHHO-MOP(OIOrHUECKIEe METOIbl U3yUeHHsI SBOIIOLMH. [ eHeTHueckue
MEXaHU3MbI 3BOJIIOLIMA OHTOT€HE3a U MOABICHUS IBOJIIOIIMOHHBIX HOBIIECTB. [ OMONIOTHYHBIE Y aHAJIOTMYHbIE
opranbl. PynuMeHTapHble opraHbl M aTaBU3Mbl. MOJEKYISIpHO-TEHETHYECKHE, OHOXMMHUYECKHE U
MaTeMaTUYeCKue METObl U3yueHUus 3BOIoIuU. ['oMonornynbie reHbl. COBpEMEHHbBIE METOJIbI MOCTPOCHHS
(HIIOreHeTUYECKHX IEPEBbEB.



XPpOMOCOMHBIE MYTALIMHU U 3BOJIIOLIMS TEHOMOB.

O6mme 3akoHOMEpHOCTH (TpaBWiIa) OHBOMIONWU. [lpunyun cmenvt @ynkyuti. HeoOpaTUMOCTh
3BOJIIOLMU. AJanTUBHAS paguanus. HepaBHOMEPHOCTh TEMIIOB 3BOJIOLINH.

JdemMoHcTpanuu

[Toptpetsi: K. M. bap, A. O. KoBanesckuii, @. Mromnep, 3. I'ekkensb.

Tabmuipl U cxembl: «DUITOreHETHUECKHUIM Pl JOMIaIny», «APXEONTEPUKC», «3BEpO3yObIe SIIEpPhI»,
«Crerouedanb», «Puarnodutsr», «CeMeHHbIC MaNOpOTHUKNY, «broreorpaduueckue 30Hb1 3emum», «/peid
KOHTUHEHTOB», «Penukte», «HauanbHble CTaguu SMOPUMOHAIBHOTO Pa3BUTHs MO3BOHOYHBIX >KHBOTHBIXY,
«["'oMOIOTMYHbIE U aHAJIOTMYHbIE OpraHb», «PyauMeHTb», «ATaBU3MBI», «XPOMOCOMHBIE HAOOPHI YEIOBEKA
U IIKUMIIaH3e», «[ JTaBHbIe HaIlpaBJICHUS YBOIOIUNY, «O01I1e 3aKOHOMEPHOCTH IBOJIIOIIUM.

O6opynoBaHue: KOJJIEKUUU, TrepOapuu, MYJSDKH HCKOMAEMbIX OCTAaTKOB OPraHU3MOB, MYIISKU
TOMOJIOTMYHBIX, aHAJIOTUYHBIX, PYJUMEHTAPHBIX OPTaHOB U aTaBU3MOB, KOJUIEKIIMA HACEKOMBIX.

Tema 4. IIponcxoxnenue U pa3BuTHE JKM3HU HA 3emJie

Hayunble rumorte3bl MPOUCXOXKIACHUS *KU3HU Ha 3emie. AOuoreHe3 W mnancnepmus. JloHayuyHbie
MPEJICTABICHUS O 3apOKICHUH KU3HU (KpealuoHu3M). ['unores3a mocTOSIHHOrO caM03apOoXkKACHUS KU3HHU U €€
onpoBepkenue onbitamu @. Penu, JI. Cnannannany, JI. [Tacrepa. [IpoucxoxaeHue )KU3HA U aCTPOOUOIIOTHS.

OcHoBHbIE JTambl HeopraHuuyeckoil HBostouuu. [lnanerapHas (reosornyeckasi) 3BOJIOLHUS.
XuMuyeckasi 3BONONMS. AOHOTEHHBIN CHHTE3 OpPraHMYECKHUX BellecTB U3 Heopranmdeckux. Ombir C.
Mumnnepa u I'. FOpu. O6pazoBanue nomumepoB u3 mMoHomepoB. KoanepBatHas rumote3a A. M. Onapuna,
rurnore3a nepsuyHoro OynboHa Jx. XonneiHa, renerndeckas runoreza I'. Mémnepa. Pu6osumst (T. Yek) u
runote3a «vupa PHK» V. 'mnbepra. opmupoBanne MeMOpaH U BOSHUKHOBEHHE IPOTOKIICTKH.

Ucropus 3emiin u MeTofpl €€ u3ydeHus. VMckonaemple OpraHMdeckue octarku. I'eoxpoHosnorus u eé
MeToibl. OTHOCHUTENbHAS U aOCONIOTHASI Te0XPOHOINIOTHA. ['e0XpoHOIOrHYecKas mKaa: S0HbI, 3PbI, IEPHOIBI,
ATOXHU.

HavanpHble sTansl oprannyeckoil spomtonuu. [losiBieHre M 3BONIONUS MEPBBIX KIETOK. DBOJIOLUS
MeTabonu3ma. Bo3HMKHOBeHHE TeEpBBIX SKOcUCTeM. COBpeMEHHbIE MHMKPOOHBIE OHUOIUIEHKM KaK aHajor
nepBbIX Ha 3emiie coobrecTB. CTpoMaToauThl. [[poKkaproThl U 3yKapuOTHI.

[Ipoucxoxaenue  sykapuoT  (cuMOHMOreHe3).  OBOJIOLUMOHHOE  NPOUCXOXKJIEHUE  BHUPYCOB.
[IpoucxoxaeHre MHOTOKJIETOYHBIX OPraHu3MOB. BO3HHKHOBEHHWE OCHOBHBIX TPYII MHOTOKJIETOYHBIX
OpraHU3MOB.

OcCHOBHBIE 3TaIbl HBOJIOLMH BhICIIUX pacTeHUH. OcHOBHBIE apoMop(o3bl pacTeHU. Brixo pactenuit
Ha cymy. [losiBaeHre copoBBIX pacTeHHI U 3aBoeBaHHe MU cylid. CeMeHHble pacTeHus. [Iporcxoxienue
LIBETKOBBIX PACTCHUM.

OCHOBHBIE 3TaIbl HBOJIOLUH KUBOTHOTO MUpa. OcHOBHBIE apoMopd 036l )KUBOTHBIX. BeHickas ¢ayHa.
KemOpuiickuii B3pbIB — MOSBICHHE COBPEMEHHBIX TUIOB. IlepBble XOpaoBble *HBOTHBIE. JKH3Hb B BOJE.
OBonronusl Mo3BOHOYHBIX. [Iponcxoxnenune amduOuit u pentunuii. [IpoucxoxkaeHne MIEKONUTAIOMIUX U
ntull. I[lpuHnun xmoueBoro apomopdosa. OcBoeHHe O0eCrnOo3BOHOYHBIMH M TO3BOHOYHBIMHU JKUBOTHBIMHU
CyIIN.

PazButue xu3Hu Ha 3emiie 1o 3paM M MEepUoaM: apXeu, IpoTepo30il, maneo30i, Me30301, KaliHO301.
OOmiass xapakTepuCTHKa KiIMMaTa M TeoJOTrH4YecKux mnporeccoB. [losiBaeHre M pacuBeT XapaKTepHBIX
OpraHu3MoOB. YTIieoOpa3oBaHUE: €0 YCIOBUS U BIMSIHUE Ha Ta30BbIi cOCTaB aTMOC(EpHI.

MaccoBble BBIMUpaHHUSI — DKOJIOTMYECKME KPHU3UCHI MpOILIoro. IIpuumHbBl M CIEACTBUS MacCOBBIX
BeIMUpaHUN. COBpEMEHHBIM SKOJIOTMYEeCKMHA KpHU3UC, ero ocobenHoctu. [IpoGiiema coxpaHeHHS
O6uropa3zHooOpasus Ha 3emiie.

CoBpemeHHas cucreMa opraHuyeckoro mupa. IlpuHnunsl kiaaccugukanuu oprau3moB. OCHOBHbBIE
CHUCTEMATUYECKHUE TPYIIIBI OPraHU3MOB.

JdemoHcTpanuu

[Hoptpetsr: @. Penu, JI. Cnannanuanu, JI. [lacrep, . . Meunukos, A. U. Onapun, x. Xonzaeiin, I'.
Ménnep, C. Munnep, I'. FOpn.

Tabmuuber u cxembl: «Cxema ombiTa . Pemm», «Cxema ompita JI. Ilactepa mo wusydeHuto
camo3apokJeHus xkusHu», «Cxema omnbita C. Mwmepa, I'. IOpu», «OTanbl HEOPraHUYECKOW SBOJIIOLIUNY,



«["eoxpononornueckass mkana», «HadanbHbIe 3Tambl OpraHWYEcKo sBoonMM», «CxemMa oOpa3oBaHHs
JYKapuoT NyTéM cuMmOmoreHeza», «CucremMa >XUBOW mpupoab», «CTpoeHue BHpyca», «ApomMopdo3bl
pactenuii», «PuHMOPUTHY, «OIHOKIETOYHBIC BOJIOPOCIH», «MHOTOKIECTOUHBIE BOAOPOCIN», «MXW»,
«[TanmopoTHuKN», «l0l0CEMEHHBIE pacTeHUs», «OpraHbl ILBETKOBBIX pacTeHui», «Cxema pa3BUTHS
KHBOTHOTO MUPa», «ApoMOp(o3bl KUBOTHBIXY», «IIpocreiimmey, «KumeunononaoctHsiey, «[lnockue yepBu»,
«Ynenucronorue», «PpiObl», «3eMHOBOAHBIEY, «[IpecMbikaromumecs», «lItunp», «MiaekonuTaromuey,
«Pa3BuTHe Xu3HU B apXxeuckou spe», «Pa3BUTHE KU3HU B MPOTEPO30MCKON pen, «Pa3BuThe XU3HHU B
NaJICO30MCKON 3pe», «Pa3BUTHE KU3HH B ME3030HMCKOM 3pe», «Pa3BUTHE XKU3HM B KalHO30MCKOH 3pe»,
«CoBpeMeHHas CCTEMa OPraHUYECKOI0 MUPay.

OO6opynoBaHue: repOapuu pacTeHUH pa3IUYHBIX OTAEIOB, KOJJIEKIMM HACEKOMBIX, BIIaXKHbIE
IIpenaparsl KUBOTHBIX, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIMM UIJIOKOXKHX, CKEJIEThI TI03BOHOYHBIX XHUBOTHBIX,
yyyesla NTHULL M 3BEped, KOJUIEKIMM OKaMEHEJOCTEH, IO0JIE3HBIX HCKONAEMbIX, MYJSKH OpPraHMYeCKHX
OCTaTKOB OpPraHU3MOB.

Bupryaabnas JgadoparopHasi padora «MonenupoBanue onbiToB Muuiepa—tOpu 1no u3zydeHuro
abMOreHHOIr0 CUHTEe3a OPraHNYECKUX COCTUHEHUH B IEPBUYHON aTMOC(epey.

JlabopaTopnasi padora «/3ydueHue u onyucaHnue UCKOMAEMbIX OCTATKOB JPEBHUX OPIaHU3MOB.

IIpakTnueckas padora «/3yueHne ocoOEHHOCTEN CTPOEHUS PACTEHUHN PAa3HBIX OTAEIOB.

IIpakTnuyeckas padora «3yyeHne ocoOEHHOCTEH CTPOEHUS TO3BOHOYHBIX KUBOTHBIXY.

Tema 5. IlpoucxoxaeHne 4eJI0BEKAa — AaHTPOIIOTeHe3

Pa3nens! u 3agaun aHTponoaoruu. Meroibl aHTPOIIOJIOTUH.

CraHoBJIEHHE TIPEJCTABICHUN O IPOUCXOXKACHUN YeroBeka. Penurnosnsie Bo33spenus. CoBpeMEeHHbIE
Hay4yHbIEC TEOPHUHU.

CxoncTBO uyenoBeka C JKUBOTHBIMH. CHCTEMATHUYECKOE IIOJIOKEHHE 4eloBeka. CBUAETENbCTBA
CXOJICTBA YEJIOBEKAa C YXUBOTHBIMHU: CPaBHUTEIBbHO-MOPQOJIOTHYECKUE, IMOpUOSIOrndeckue, (U3H0oI0ro-
Onoxumuueckue, noseneHdyeckue. OTAMUMA 4YelloBE€Ka OT JKUMBOTHBIX. [IpsAMOXOXkIeHHE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE rOJIOBHOrO MO3ra U BTOPOM CUTHAIbHON CUCTEMBI.

JBwxynme cuibl  (pakTopbl) aHTpomoreHesa: Ouosioruyeckue, couuanbHele. CoOoTHOLIEHHE
OMOJIOTMYECKUX U COIMATBHBIX ()aKTOPOB B aHTPOIIOTCHESE.

OcHoOBHbBIE CTaJuU aHTpomoreHe3a. PaHHHe uenoBekooOpa3Hble 00€3bsiHbI (IIPOKOHCYJBI) U PaHHUE
HOHTHJIBI — OOIIMe MpeIKH YelTOoBEeKOOOpasHbIX 00€3bsiH M JtoJIeil. ABCTPAJIONUTEKH — JABYHOTHE INPEIKH
mojen. YenoBek yMelbli, IepBble U3rOTOBIECHU OPYAUM Tpyna. YenoBeK NpsIMOXOIAIIMN U NIEPBBI BBIXOJ
monen 3a mpeaensl Adpuku. YenoBek reiiaenbO0eprckuii — oOMMi MpeoK HeaHAepTaaIbCKOro YeIOBEeKa U
YeJ0BeKa pa3yMHOro. YeloBeK HeaHAEPTAIbCKHI KaK BUJ JIFOJICH XOJOJHOr0O KinmaTa. YeloBeK pa3yMHbII
COBPEMEHHOI0 TUIIA, IEHUCOBCKHUII YeI0BEK, OCBOCHHE KOHTUHEHTOB 3a npeaenamu Adpuku. ITaneorenernka
Y TIAJIEOT€HOMMKA.

DBOJIOIUS COBPEMEHHOTO0 yenoBeka. EcTecTBeHHBIN 0TOOp B MOMYNALMAX yesnoBeka. MyTalnoHHBIN
npouecc u nonumopdusm. IlomynsunoHHble BOJHBL, Apeid TreHoB, Murpamus U «3PQGEeKT oCHOBATENs» B
HOIYJISIMSIX COBPEMEHHOTO YEJI0BEKa.

Yenoseueckue pacel. Ilonarue o pace. bonbiime pacel: eBporeouHas (eBpasuiickas), aBcTpalo-
HerpoujiHas (PKBaTopuanbHasl), MOHIOJIOMAHAs (a3uaTcKo-amMepukaHckas). BpemMs u myrtu pacceneHus
yeloBeka 1mo IaHere. EnuHCTBO uenoBeueckux pac. HaydHass HecOCTOSTENBHOCTh  pacu3Ma.
[IpucnocobaeHHOCTh YenoBeKa K pa3HbIM YCIOBUAM OKpYXkaroleil cpesl. BiusiHue reorpadudeckoit cpes
u Jipeiiha reHoB Ha MOPQOIOTHIO U (PUUOIIOTHIO YETIOBEKa.

MexnucuurninHapHble MeToJbl B (Qu3ndeckol (OMONOrMYecKoi) aHTPOIOJIOrHMH. DBOJIIOIUOHHAS
AQHTPOIOJIOTUS U MaJICOAHTPOIIONOTHS YEeJIOBEUECKUX MOonyasiuuil. buoconnanbHble Hccaen0BaHUs IPUPOIBI
yesoBeka. VccienoBanue KO3BOMIOIUN OHOJIOTHYECKOTO U COLMAIBHOTO B YEJIOBEKE.

JdemoHcTpanuu

IToprpersr: Y. lapsun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmuubr 1 cxembl: «MeToasl aHTporonIoruny, «['0oBHON MO3r dYenoBekay, «YermoBekooOpa3HbIe
00e3bsiHbl», «CKeneT uenoBeKa W CKeJeT MuMmnaH3e», «PyIuMeHTbl M aTaBU3Mb», «JIBHXKyIHE CHIIbI
AHTPOIIOTEHE3a», «OBOJIIOIIMOHHOE JIPEBO YEJIOBEKA», «ABCTpaJIONUTEK», «YHenoBek ymensli», «YHenoBek



npsaMoxoisamuiny, «JlenucoBckuil yenoek» «Heanaepranpub»y, «KpoMmanboHub», «IIpenku yemoBekay,
«OTanel 3BOJIIOLIMH YeTI0BEKa», «Packl yeroBekay.

O6opynoBaHue: MyJISDKM OKaMEHENOCTeH, MPEeIMEeTOB MaTepHalbHOM KYJIbTYphl IMPEIKOB YENOBEKa,
penpoaykuuu (otorpadur) kapTuH ¢ MUGDOIOTHUUECKUMU U OUONECHCKUMHU CIOKETAMHU TPOUCXOXKICHUS
yenoBeka, (poTorpadum HAXOMOK HCKOMAEMBIX OCTaTKOB YEIOBEKAa, CKEJET YeJOBEKa, MOJEeNb depera
YyeJIoBeKa M Yeperna HIMMIIAH3€, MOJENIb KHUCTH 4YeJIOBeKa M KHUCTH IIMMIAH3€, MOJEIU TOopca IMpEIKOB
YEJI0BEeKa.

JlaGopaTtopuass paGora «/3ydueHue OCOOCHHOCTEH CTPOCHMS CKelleTa 4YeJIOBEKa, CBSI3aHHBIX C
IPSIMOXOKICHUEM).

IIpakTuyeckas padora «/3yyeHre 3KOJIOrHYECKUX aJanTaluid YeTOBEKa.

Tema 6. IK0J10rusi — HAYKa 0 B3AaUMOOTHONIEHUSIX OPTAHU3MOB M HAJIOPTAaHU3MEHHBIX CUCTEM C
OKPY:KaIOIIel cpeaoi

3apoxaeHue u pa3zButue skosoruu B Tpynaax A. I'ymbonsara, K. ®@. Pynse, H. A. Cesepuona, J.
I'exkens, A. Tencnu, B. H. Cykauésa. Pa3nensl u 3a1aun 3ko0s10run. CBA3b SKOJIOTHU C IPYTUMH HAyKaMH.

Metoaet skosorud. IloneBble HaOMOAEHMS. OKCHEPUMEHTHI B  OKOJOTHHM: MPUPOAHBIE U
naboparopHble. MojenupoBaHue B OKOJIOTMH. MOHUTOPUHI  OKpY)Karolled Cpeapl:  JOKaJbHBIH,
PETHOHAIBHBIN M TI00ATBHBIMH.

3HauYe€HHE HKOJIOTUYECKUX 3HAHUU JJIA YeJIOBEKa. DKOJIOIMYECKOe MUPOBO33PEHHUE KaK OCHOBA CBS3€H
yesnoBeuecTBa ¢ Hpupoaod. PopMHUPOBAHHME 3KOJIOTMUYECKOW KYJIbTYPbl U 3KOJOTMUECKOW TIPaMOTHOCTHU
HaCeJICHUS.

JdemMoHcTpanuu

[Moptpetsr: A. I'ym6onpaT, K. @. Pynne, H. A. CeBepuos, 3. I'ekkenb, A. Tencnu, B. H. Cykaués.

Tabnuie! u cxembl: «Pa3gensl akomorun», «MeToabl IK0IoTuny», «CxemMa MOHUTOPUHTA OKPY KaroIei
CpeIbD».

JlaGopaTopHas padora «/3ydeHrne METOJ0B IKOJIOTHYECKUX HCCIICTOBAHUI.

Tema 7. Opranusmsl U cpeaa o0UTAHUS

Dkosnorudeckre (GakToppl M 3aKOHOMEpHOCTH uX aAeiictBus. Kitaccupukanus 5KOIOTHYECKHX
dakropoB: abwoTHyeckwe, OWOTHYECKHWE, aHTpomoreHHble. OOmMe 3aKOHOMEPHOCTH  JCHCTBHS
skonoruueckux (axropo. IlpaBuno wmmHumyma (K. Ilnpenrens, 1O. JIuOux). TosnepaHTHOCTB.
OBpHOUOHTHBIE M CTEHOOMOHTHBIE OPraHU3MBI.

AbuoTtnueckue paktopsl. CBeT Kak 3koioruyeckuii gpaxrop. [leiicTBue pa3HbIX y4acTKOB COJHEYHOTO
CHEKTpa Ha OpraHM3Mbl. DKOJOTMYECKHE TIpYNIbl PACTEHUH U JKUBOTHBIX [0 OTHOIIEHHIO K CBETY.
CurnanbHas poib cBeTa. PoTONepUOAU3M.

Temneparypa kak 3kojoruyeckuii paxrop. JlefictBue Temneparypsl Ha opranu3msl. [lolikuinoTepmHbie
Y TOMOMOTEPMHBIE OPraHU3MbI. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocte kak skonornueckuil ¢akrop. Ilpucnocobinenus pacreHuil K MOAAEPKAHUIO BOIHOTO
Oamanca. Knaccudukanus pacteHuil o oTHOIIEHUIO K Boje. [IpucrocobieHus >XMBOTHBIX K U3MEHEHUIO
BOJIHOTO PEKUMA.

Cpenpl 0OMTaHUS OPraHU3MOB: BOJHAsI, HA3€MHO-BO3/lylIIHAs, [IOYBEHHAs, [NTyOMHHAs OIOYBEHHaS,
BHyTpUOpranu3sMeHHas. OU3NKO-XMMHYECKHE OCOOEHHOCTH cpesl oOuTaHusi opranusmos. IIpucnocoGnenus
OpPraHU3MOB K ’KM3HH B pa3HbIX Cpelax.

buonornueckue putmbl. BHemnue u BHyTpeHHHE pUTMBL. CyTOYHBIE W TOAUYHBIE PUTMBI.
[Ipucnocob1eHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBHMA KHU3HH.

XKuznennsle ¢opmbl opranusmoB. IloHarue o xu3zHeHHOUN ¢dopme. KusHeHHbIE (DOPMBI pACTEHMIA:
JepeBbsl, KYCTapHUKU, KYCTapHUYKH, MHOTOJETHHE TpaBbl, OJHOJIETHHUE TpaBbl. KuU3HEHHbIE (HOPMBI
KUBOTHBIX: THIPOOHOHTHI, F€OOMOHTHI, a3p0ONOHTEL. OCOOEHHOCTH CTPOEHUS U 00pa3a KHU3HH.

buotnueckue ¢akropel. Bumbl OHOTHUECKHMX B3aUMOJEHCTBUH: KOHKYPEHILIMS, XHUIIHUYECTBO,
cumOno3 u ero ¢opmbl. I[lapasuTusMm, Koomepauus, MyTyalu3M, KOMMEHCaIM3M (KBapTUPAHTCTBO,
HaxyieOHnuecTBo). Hetpoduueckue B3ammoneicTBus (Tommueckue, dopuueckue, dadpuueckue). 3HauYeHUE
OMOTMYECKUX B3aMMOJEUCTBUN JJIs CYIIECTBOBAaHUS OpraHU3MOB B cpeae obutanus. I[lpunHnun
KOHKYPEHTHOTI'O HUCKJIIOUEHUS.



JdemoHcTpaumuu

Tabmuubl 1 cxembl: «IDkoyorudeckue (GaxToper», «CBETOBON CIEKTP», «IKOJOTHUUECKHE TPYIIIbI
JKUBOTHBIX IO OTHOIIEHHIO K CBETY», «TeIIOKpOBHBIE IKHUBOTHBIEY», «XOJIOAHOKPOBHBIE JKUBOTHBIEY,
«DU3HOJIOTHYECKHE aJaNTalliu KXKUBOTHBIX», «Cpenbl oOUTaHUS OpPraHu3MOBY», «BHONIOTHYECKHE PUTMBIY,
«KuzHennble GopMBI pacTeHui», «Ku3HEHHBIE (OPMBI KUBOTHBIX», «IKOCHUCTEMA MIUPOKOIMCTBEHHOTO
necay, «IKOCUCTEMAa XBOMHOTO Jiecay, «llenu nuranus», «XunHudyectBo», «llapazutusm», «KoHkypeHuus»,
«Cumobno3y, «kKomMeHcamn3m.

O6opynoBanue: repOapuud pacTEHUH H IKUBOTHBIX, MPUCIOCOOJICHHBIX K BIIMSHHUIO Pa3IHYHBIX
IKOJIOTHUECKUX (HAKTOPOB, TepOapuu CBETONIOOMBBIX, TCHENIOOMBBIX M TEHEBBIHOCIMBBIX PACTCHU,
CBETOJIIOOMBBIC, TEHENIOOMBbIE U TEHEBBHIHOCIMBBIE KOMHATHBIE pACTeHHs, TepOapuu M KOJUIEKIHU
TEIUIOIIOOUBBIX, 3UMOCTOMKUX, MOPO30yCTOMUMBBIX PACTeHMI, dydesia NTHUI] U 3Bepeil, repOapuu pacTeHui,
OTHOCSIIIUXCSL K TUrpoduTam, Kcepoduram, Me30puTaM, KOMHATHBIC PACTEHUS JAHHBIX TPYII, KOJUICKIIUU
JKUBOTHBIX, OOUTAIONINX B Pa3HBIX Cpelax, repOapuu M KOJUICKIUU PACTCHUH M KUBOTHBIX, 00JaaloNIuX
YyepTaMu IPUCIIOCOOICHHOCTH K CE30HHBIM U3MEHEHHSIM YCIOBUMN KHU3HU, repOapuu U KOJUIEKIIMU PACTeHUN U
YKUBOTHBIX Pa3IMYHbBIX )KU3HEHHBIX (OPM, KOJJICKIIUU KUBOTHBIX, YUACTBYIOIIMX B PA3IUYHBIX OMOTHUECKUX
B3aUMOJICUCTBUAX.

JlabGopaTopHas padora «BrisiBieHHEe MPUCTIOCOOICHU OPTaHU3MOB K BIIUSTHUIO CBETAY.

JlabopaTopHasi pabora «BrisiBneHre NpucnocobIeHuit OpraHu3MOB K BIUSHUIO TEMIIEPATYPHI».

JlabopaTopHasi paboTa « AHATOMUYECKHE OCOOCHHOCTH PACTEHHM U3 PA3HBIX MECT OOUTAHUS.

Tema 8. Jxkos0rus BUAOB U NOMYJIALUI

DKOJIOTHYECKUE XapakTepuCTUku mnomyisiuu. [lomymsius kak Ouosiornueckas cucrema. Poub
HEOJTHOPOJHOCTH Cpefbl, (Qu3ndeckux OapbepoB U 0OCOOEHHOCTEW OuoNoruu BUAOB B (POPMHPOBAHUU
MPOCTPAHCTBEHHOW CTPYKTYphl MONMyssiiuii. OCHOBHBIE MOKA3aTEIN MOIYJISIUU: YUCIEHHOCTb, MJIOTHOCTD,
BO3pACTHAs U MOJIOBAsi CTPYKTYPA, POKIAEMOCTh, IPUPOCT, TEMIT pOCTa, CMEPTHOCTh, MUTPALIUS.

DKoJyioruueckasi CTpykTypa nonyisaiud. OneHka YUCIeHHOCTH MONysauud. JJuHaMuka monyasiuud 1
e€ perymsinus. buornueckuil noreHuuan nonyaauuu. MojenupoBanie TMHAMUKY nonynsuuu. Kpussie pocta
YHCIIEHHOCTH Tonynauuud. KpuBble BbDKMBaHUA. Perynsuus 4MCcIeHHOCTH MNOMYNISAUUN: posib (HaKTOPOB,
3aBUCAIIMX U HE 3aBUCAIIUX OT IJIOTHOCTU. DKOJIOTUUECKHE CcTpaTeruu BUaoB (r- u K-ctparerun).

[Tonsitue 00 sKoyormyeckoi Huie Buaa. Mectoobutanue. MHOromepHass MOJENb IKOJOTUYECKOU
Hu J[x.M. XarunHcona. Pasmepsl skonornueckoit Huu. [loTeHnansHas v peaan30BaHHAs HULIY.

Bun xak cucrema nmomynsumii. Apeasibl BUIOB. BBl U MX KM3HEHHBIE CTPATErMH. DKOJIOTMYECKUE
SKBUBAJICHTHI.

3aKOHOMEPHOCTH TTOBEJICHUS U MUTPAIIN )KUBOTHBIX. bruosiornueckue nHBa3MM 4y>KepOTHBIX BUJIOB.

JdemoncTpauuu

[Toprper: Ix. . XaTunHCOH.

Tabmuibl U cXeMbl: « IKOJIOTUUECKHE XapaKTEPUCTUKH MOMYISIITUuY, «[IpocTpaHCTBEHHAsI CTPYKTypa
nonyasiuuny, «Bo3pacTHble TUpamMuAbl MOMyJISUN», «CKOPOCTh 3aceleHUs IOBEPXHOCTH 3eMIH
Pa3JIMYHBIMU OpraHusMammn», «Mozaemns skosmorndeckor Humu Jx. M. XatunHcoHay.

O6opynoBanue: repOapuu pacTeHUN, KOJIJIEKIIUU JKUBOTHBIX.

JlabopaTopnas padora «[IpucrnocoOneHus ceMsH pacTeHUN K pacCeICHUION.

Tema 9. Jkosiorust cood1IECTB. IKOJOTHIECKHUE CUCTEMBbI.

Coo0riecTBa opraHu3MoB. buoiieHo3 u ero cTpykTypa. CBsi3u MeXay OpraHu3MaMu B OMOIIEHO3E.

Okocuctema kKak oTkpbiTas cucrema (A. k. Tencnu). DyHKIMOHANBHBIE OJOKHM OpPraHU3MOB B
9KOCHUCTEME: TPOIYIIEHTHI, KOHCYMEHTHI, PEAYIEeHTH. Tpodudeckue ypoBHU. TpoduUecKkne Ienu U CETH.
AOuoTtndeckue 070ku dKocucteM. [1ouBbl U wiIbl B dKocucTeMax. KpyroBopoT BemecTB U MOTOK YHEPTUHU B
SKOCHUCTEME.

OcHOBHBIE TOKa3aTeNu HKOCUCTEMBbI. buomacca u mpoaykuus. DKOJIOTMYECKUE NMUpaMUIbl YHUCEN,
OMOMACCHI U DHEPTHH.

Junamuxa  sxocucmem. Kamacmpoguueckue nepecmpoiiku.  @aykmyayuu. HampaBneHHbie
3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKleccuH. [lepBUYHBIE W BTOPUYHBIC CYKIIECCHM W WX TPHUYHHBI.



AHTpPOTIOTEHHBIE BO3JIEHCTBHS Ha cykieccuu. KimmakcHoe coobmiectBo. buopasHooOpasuwe W monHOTa
KpPYroBOpOTa BEUIECTB — OCHOBA YCTOMUMBOCTH COOOIIIECTB.

[IpupoaHbie 3KOCUCTEMBL. JIKOCUCmEMbl 03€D U peK. IKOoCUcmeMbl MOpeu U OKeaHo8. IKOCUCmeMbl
MyHOp, 1eco8, cmenell, NYCMblHb.

AHTpOTIOTEHHBIE SKOCHCTEMBI. ATpo3KocHcTeMa. ATpoleHo3. Pa3nuuust Mexay aHTPONOTeHHBIMH U
IMPUPOJIHBIMHU SKOCUCTEMAMH.

Ypboskocucrembl. OCHOBHbIE KOMIIOHEHTHI ypOoskocucreMm. [lopoxackas ¢uopa u  dayna.
CunaHTponm3anusi ropoJckoi ¢ayHbl. buonormueckoe M XO3SHCTBEHHOE 3HAYCHHE AarpodKOCHUCTEM U
ypOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POpMHPOBAHUS OCHOBHBIX B3aMMOJCHCTBHI OpraHU3MOB B 3KOcHcTeMax. Poib
KACcKaoHo2o 3ghghekma u 6u008-30upuxamopos (Kiwouesvblx 6ud08) 8 QOYHKYUOHUPOBAHUU IKOCUCTEM.
[lepenoc »HEPrUM M BEUIECTB MEXKIY CMEKHBIMU 3KOCHCTEMaMH. Y CTOMUYMBOCTh OPTaHU3MOB, MOIMYJISIUA 1
HKOCHCTEM B YCJIOBHUSAX €CTECTBEHHBIX U AHTPOIIOTEHHBIX BO3ACHCTBUIA.

Mexanuzmvl  8030eticmeus. 3a2psA3sHeHUll PA3HbIX MUNO8 HA CYOOP2AHUBMEHHOM, OpP2aHU3MEHHOM,
HONYNIAYUOHHOM U IKOCUCIEMHOM YPOBHAX, OCHOBbL IKOJIOSUHUECKO20 HOPMUPOBAHUS AHMPONO2EHHO20
6030eticmaus. MeTo00THsl MOHUTOPUHTA €CTECTBEHHBIX M aHTPOIIOT€HHBIX 3KOCHCTEM.

JdemMoHcTpanuu

[Toptpert: A. Ix. Tencnu.

Tabmumer u  cxembl: «CTpykTypa OuoOLEHO3a», «JKOCHCTEMa IIUPOKOIMCTBEHHOTO Jiecay,
«DKOoCcUCTeMa XBOMHOTO Jeca», «DyHKIMOHAIBHBIE TPYNIBl OPraHU3MOB B JKocHcTeMe», «KpyroBopot
BELIECTB B AKocucTeMe», «llenu nuranus (mactOuIiiHas, OETpUTHAs)», «IKOJIOrHUEcKas MUpaMUAa YUCEID,
«JKosornyueckas mupaMmuja Ouomacch», «IKOJOrHMueckas mupamuja sHeprum», «OOpazoBaHue 0050TaY,
«[lepBuunHas cykueccus», «BoccTaHoBneHue neca mocie moxapa», «IKocucTeMa o3epay», «ATpOLEHO3Y,
«KpyroBopoT BemecTB U MOTOK SHEPTHH B arporeHosey, «I[Ipumepsr ypboskocucTem.

ObopynoBanue: repOapuul pacTeHHUH, KOJUICKIIMA HACEKOMBIX, Yydelia INTHI[ W 3Bepei, repOoapuu
KYJIBTYPHBIX U JUKOPACTYIINX PACTEHUMN, aKBAPUYM KaK MOJEIb YKOCHCTEMBI.

IIpakTnueckas padora «/3ydyenue u onucanue ypOo0o3KOCHUCTEMBI.

JlabopaTopuasi padora «/3ydeHre pa3HOOOpas3Hsi MEIKHX IMOYBCHHBIX WICHHCTOHOTHX B Pa3HBIX
JKOCUCTEMAX ).

JKcKypeust «DKCKypcusl B TUIIMYHBIM OnoreoeHo3 (B 1yOpaBy, Oepe3HsK, eIbHHUK, Ha CYXO/I0JIbHBIN
WY TIOWMEHHBIH JyT, 03epo, 60I0TO)».

IKCKypeus «IKCKYpCHs B arpo’KOCHCTEMY (Ha M0JIE WK B TEIUIMYHOE XO35HCTBO)».

Tema 10. Buocdepa — rinodanbHast IkocucTemMa

buocdepa — obOmennaHerapHas o6onouka 3emiid, IJie CYIIECTBYET WJIM CYILECTBOBaja >KU3Hb.
Pa3sutue npexacrasnenuii o 6uochepe B Tpyaax 3. 3rocca. Yuenue B. U. Bepnaackoro o 6uocgepe. Obnactu
6uocoepsl u e€ coctas. XKupoe BeriecTBo 6uochepsl U ero PyHKIMH.

3aKkOHOMEPHOCTH cyIiecTBOBaHus 6uocheprbr. OcodbeHHocTr Onocdepsl Kak ri100amTbHON SKOCUCTEMBI.
JuHamuyeckoe paBHOBecue B O6uocdepe. KpyroBopoTsl BelecTB U OMOreOXMMHYECKHE IUKIbI (Yriiepoaa,
azoTa). PutmMu4HOCTH siBIEeHUIA B Ouocdepe.

3onanbHOCTh OMocdeprl. [lonstrne o Ouome. OCHOBHBIE OWOMBI CYIIM: TYHIpa, XBOWHBIE Jeca,
CMCIIaHHbIE W ITUPOKOJIUCTBEHHBIC Jieca, CTENH, CABaHHBI, IYCTBIHU, TPOIIMYECKHE JIECa, BBICOKOTOPHSI.
KnuMmar, pacTUTenbHBbIH U )KUBOTHBIM MUP OMOMOB CYIIIH.

CrpykTypa u GYHKIHUS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEHIMaNa U OMOCHEPHBIX (PYHKIUIMA.

JdemMoHcTpanuu

[Toptpetsr: B. . Bepnanckuii, 3. 3rocc.

Tabnuuer u cxemsl: «I'eocdepsl 3emmm», «Kpyrosopor azora B npupone», «KpyroBopot yriepoaa B
npupoze», «KpyroBopor kucnoposaa B mpupozae», «KpyroBopor Boxael B mpupoae», «OCHOBHbIE OHOMBI
cymmy, «Knumarudeckue mosica 3emnn», «Tynnpay, «Taliray, «CMemanusiid necy, «1lupokonrcTBeHHbII
necy, «Cremnby, «CaBanHay, «IlycTeiasay, « Tpornuueckuii tecy.

ObopynoBanue: repoapun pacCTeHUN pa3HbIX OMOMOB, KOJUIEKITUH KHBOTHBIX.

Tema 11. YestoBek M OKpYykaomias cpeaa



DKOJIOTHYECKUE KPHU3UChI M WX TNpUYMHBL. BosnelicTBue yenoBeka Ha Ouocdepy. 3arps3HeHHE
BO3AYIIHOU cpenbl. OXpaHa Bo3ayxa. 3arpsi3HEHHWE BOAHOM cpenbl. OXpaHa BOAHBIX pecypcoB. Pazpyiienue
noyBbl. OXxpaHa MOYBEHHBIX PeCypcoB. M3MeHeHue kiumara.

AHTpPONOT€HHOE BO3/JICHCTBHE HA PACTUTEIBHBIM W SKUBOTHBIA Mup. OxpaHa pacTUTENBHOTO U
KUBOTHOTO MUpa. OCHOBHBIE TIPUHIIUIIBI OXpaHbl TPUPOoabl. KpacHbie kauru. Oco00 oxpaHseMble IPUPOTHBIC
tepputopuu (OOIIT). boranudeckue caapl ¥ 300JI0THYESCKUE TTAPKH.

OcHOBHbIE TMPUHIUIB YCTOMYMBOIO pPa3BUTUSL 4YEJOBEUECTBA M MPUPOIbL. ParoHanabHOE
NPUPOONOIB30BAHNE M COXpPAHEHHWE OHMOJOrMYecKoro paszHooOpasusi 3emun. OOmpe 3aKOHOMEPHOCTH
rJI00ANBHBIX  JKOJIOTUYECKUX Kpu3nucoB. (OCOOEHHOCTH COBPEMEHHOTO KpHU3UCAa W €r0  BEpOATHBIC
MOCIIEICTBHSI.

Pa3BuTHe METOOB MOHHMTOPHHIa pa3BUTHS OMACHBIX TEXHOTeHHBIX mpoleccoB. Cucmemmuvle
uccne0o8anusi nepexooa K pecypcocoepezaroweli U KOHKYPEHMOCHOCOOHOU dHepeemuke. buonozuueckoe
pasznoobpaszue u ouopecypcwi. Hayuonanvhvie ungopmayuonusvie cucmemsl, obecnevusaiowjue 0OCMyn K
uHgopmayuu nNo cocmMoAHUI0 OMOeNbHLIX U008 U IKocucmem. OCHO8bI IKOpeadOUNUMAYUU IKOCUCTEM U
cnocob06 6opvoBL ¢ buonospedcoeHusMuU. Pexoncmpykyus MOpCKUX u HA3eMHbBIX FIKOCUCTIEM.

JdemMoHcTpanuu

TaGmuiet 1 cxeMsl: «3arpsizHeHHe aTMochepbly, «3arps3HeHne THAPOCcheps», «3arpsa3HEHHE TOYBbD,
«[TapuukoBslii 3pdexT», «Ocodo oxpaHseMble IPUPOIHBIE TEPPUTOPHI», «MoIeH YIPaBIIeMOro MUPay.

O6opynoBanue: (oTtorpadguu oxpaHseMbIX pacTeHUH Hu KUBOTHbIX KpacHoit kuuru Poccuiickoit
®enepaunn, KpacHol KHUTH pErvoHa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOT' A HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COOQO ycranaBnuBaeT TpeOOBaHHS K pe3yabTaTaM OCBOCHHUS OOYYAIONIUMUCS MPOrpaMM
CpemHero o0miero o0pa3oBaHus: JMYHOCTHBIC, METAPEIMETHBIE U TIPEIMETHEIE.

B cTpykType TUYHOCTHBIX pe3yIbTaTOB OCBOCHUS MPOTPAMMBI IO OMOJOTUU BBIICICHBI CICAYIOIINE
COCTaBIISIIONINE: OCO3HAHUE OOYYAIOMIMMHUCS POCCUUCKOW TPaXKIaHCKOH HICHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BHUTUIO, CAMOCTOSITEIBHOCTH M CaMOOIPEACICHUIO, Haiuyue Momueayuu K OOy4eHUIO0 OMOJIOTHH,
yeneHanpasieHHoe paszeumue BHYTPEHHUX YOEKICHUH JIMYHOCTH HAa OCHOBE KITFOUEBBIX IIEHHOCTEH H
HMCTOPUYCCKUX TPATUIIUNA Pa3BUTHS OMOJIOTHYECKOTO 3HAHUSA, 20MOBHOCHb U CNOCOOHOCHb 00YJArOITUXCS
PYKOBOJACTBOBATHCS B CBOEH JEATEIBHOCTH LIEHHOCTHO-CMBICIOBBIMU YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTUYECKOTO 00pa30BaHUs, HAlUYlUe NPABOCO3HAHUSL SKOJIOTUIECKON KYJIBTYPBI, CHOCOOHOCMU CIMABUMb
1T U CTPOUTD KU3HECHHBIC I1JIaHBbI.

JIM4HOCTHBIE pe3ybTaThl OCBOCHUS IIPOTPAMMBI 10 OWOJIOTHHU JIOCTUTAIOTCS B €AMHCTBE YUCOHOU U
BOCIIUTATEIbHON NI€ATEIbHOCTH B COOTBETCTBUU C TPAJAMIMOHHBIMU POCCHUMCKMMH COLUOKYJIBTYPHBIMH,
HMCTOPUYECKUMU U IyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH, IIPUHATHIMHU B OOIIIECTBE MPAaBUIIAMUA U HOPMaMH
MOBEJICHUS W CIIOCOOCTBYIOT IIpOIleccaM CaMOITO3HAHUS, CAMOBOCIIMTAHUS W CAMOPA3BUTHS, Pa3BUTHUS
BHYTPEHHEH MO3ULUHU JUYHOCTH, NATPUOTU3MA U YBAXKCHUS K 3aKOHY U MPABOIOPSIKY, YEIOBEKY TpyAa U
CTapuieMy IIOKOJICHHIO, B3aUMHOTO YBaXCHHS, OEpPEKHOrO OTHOUICHHSI K KYJIbTYPHOMY HACIEIUI0 U
TpaauLMsAM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoit denepannu, NpUpoAE U OKPYKAIOLIEH Cpelie.

JImyHOCTHBIE pe3yNabTaThl OCBOCHUsS YydeOHoro mpeamera «buonorus» MOMKHBI OTpPaKaTh
TOTOBHOCTb U CHOCOOHOCTh OOYYArOIIMXCS PYKOBOJICTBOBATHCS CPOPMHUPOBAHHON BHYTPEHHEW MO3UIUEH
JUYHOCTH, CUCTEMON HEHHOCTHBIX OPUEHTAIIMIA, TO3UTUBHBIX BHYTPECHHUX YOEXKIIEHUH, COOTBETCTBYIOLINX
TPAAUIIMOHHBIM IICHHOCTSIM POCCHMCKOTO OOIIECTBA, pPAaCIIMPEHHUE >KU3HEHHOTO OIbITa W  OIbITa
JEATEILHOCTH B MPOIIECCE peaM3allid OCHOBHBIX HAMPABIICHUM BOCIMUTATEIBHON NEATEILHOCTH, B TOM
YHCIIC B YaCTH:

1) rpakIaHCcKOro BOCHMTAHMSA:

c(hOpPMHUPOBAHHOCTD TPAKIAHCKOM MO3UIIMU 00YJAIOIIETOCsI KaK aKTUBHOTO M OTBETCTBEHHOTO UJIeHA
POCCHICKOTO 00IIIEeCTBA;

OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00SI3aHHOCTEH, YBaXKEHHE 3aKOHA U TIPABOMOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW NEATEILHOCTH MPHU CO3/IaHUU YYEOHBIX MPOEKTOB, PEUICHUH
y4eOHBIX M MMO3HABATEIHHBIX 33]1a4, BBIMOJIHEHUN OMOJIOTHUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH OMPENETSATh COOCTBEHHYIO MO3HITUIO 110 OTHOIICHUIO K SIBICHUSIM COBPEMEHHOM KU3HU
1 OOBSICHATH €€;

YMEHHE YYUTHIBATh B CBOMX JACHCTBUSIX HEOOXOAMMOCTh KOHCTPYKTUBHOTO B3aUMOJCUCTBUS JIOACH
C pa3HBIMHU YOCKACHUSIMHU, KYIbTYPHBIMHU IIEHHOCTSMU U COITUATBHBIM TOJIOKEHUEM;

TOTOBHOCTb K COTPYJIHHUYECTBY B TIPOIIECCE COBMECTHOTO BBHINOIHEHUS! YICOHBIX, TO3HABATEILHBIX U
HCCIIEIOBATENLCKUX 33]1a4, YBKUTEIFHOTO OTHOIICHUS K MHEHHUIO OMIMOHEHTOB MPU 00CYKIEHUU CIIOPHBIX
BOTIPOCOB OMOJIOTUYECKOTO CO/ICPIKAHMUS,

TOTOBHOCTh K TYMaHUTApPHOU U BOJOHTEPCKOU NIEATEITHLHOCTH;

2) NIaTPUOTHYECKOI0 BOCIIUTAHUSA:

c(hOpPMUPOBAHHOCTh POCCUUCKON TPKIAHCKOW MACHTUYHOCTH, MATPUOTH3MA, YBAKEHUS K CBOEMY
HapoJy, 4YyBCTBAa OTBETCTBEHHOCTU mepes PoamHON, ropaocTu 3a cBOMl Kpaii, cBOW PonuHy, CBOHM SI3BIK U
KYJIbTYpY, MPOIIJIOE U HACTOSIIEe MHOTOHAIIMOHATLHOTO Hapoia Poccuu;

[IEHHOCTHOE OTHOIIICHHWE K MPUPOTHOMY HACIECIUIO M MaMSITHUKAM MPUPOBI, JOCTHKeHUsIM Poccun
B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/E;



CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCUUCKUX YYEHBIX B CTAHOBJICHHE W pPa3BUTHE OHOIOTHH,
MOHMMAHUS 3HAUY€HUs OWOJOTMHM B TIO3HAHWM 3aKOHOB TPHUPOJBI, B KU3HU YEJIOBEKAa M COBPEMEHHOIO
00111eCTBa;

uzeitHas yOoexaEHHOCTh, TOTOBHOCTh K CIY)KEHHIO U 3ammre OTedecTBa, OTBETCTBEHHOCThH 3a €ro
cyas0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HaHUE AYXOBHBIX IEHHOCTEN pOCCUICKOr0 HApOa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO ITOBEACHMUS,;

CIIOCOOHOCTH OIICHMBATH CHUTYAIlMI0O W TPUHAMATh OCO3HAHHBIC PEIICHUS, OPHUCHTUPYSICh Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMUMBOIO OYAyLIEero;

OTBETCTBEHHOE OTHOLIEHHWE K CBOMM PpOAMUTENSM, CO3/IaHHI0 CEMbH Ha OCHOBE OCO3HAHHOIO
MIPUHSATHUS LEHHOCTEN CEMEUHOM )KU3HHU B COOTBETCTBUM C TPaAULMAMHU HapoaoB Poccuu;

4) 3cTeTH4YEeCKOro BOCTIMTAHUS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIIOUasi SCTETUKY ObITa, HAYYHOTO U TEXHUYECKOI'O0 TBOPYECTBA,
cropTa, Tpy/Ja, 0OIeCTBEHHBIX OTHOIICHUI;

IMOHMMAaHHE SMOLMOHAIIBHOTO BO3ACMCTBUS AKUBOM IPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHHIO B PAa3HBIX BUJAX HCKYCCTBA, CTPEMJICHHE IMPOSBISATh KayecTBa
TBOPYECKOM JIMYHOCTH;

5) ¢usnueckoro BocHMTAHHMS, (POPMHUPOBAHHMS KYJIbTYPHI 310POBbS M 3MOLHMOHAJIBHOIO
0J1aronosy4us:

MOHMMAaHUE W peau3alus 3J0pOBOro W 0e30macHoro ooOpas3a >KW3HH (3J0pOBOE IUTAHUE,
COOJII0/ICHNE TUTUEHUYECKUX TPaBUI U HOPM, COQIAaHCHUPOBAHHBIN PEXXHUM 3aHATHM U OTIbIXa, perysspHas
¢dusnyeckass aKTUBHOCTH), OEpPEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOI'O OTHOIIEHHS K COOCTBEHHOMY
buznYeCcKOMyY U IICUXUYECKOMY 37I0POBbBIO;

MMOHMMAHHUE I[CHHOCTH MPaBWI WHAMBHAYAILHOTO W KOJUICKTUBHOTO OE30TMAcCHOTO TOBEICHUS B
CUTYAIUIX, YTPOXKAIOUIUX 370POBBIO U JKU3HU JTIOCH;

OCO3HaHUE TOCIEACTBUI U HETPUATHS BPEIHBIX MPUBBIYECK (YIOTPEOICHUS aIKOTOJIsA, HAPKOTHUKOB,
KYpEHHs);

6) TPY10BOT0 BOCIIUTAHUA:

TOTOBHOCTH K TPY/ly, OCO3HaHHE IIEHHOCTH MAaCcTEPCTBA, TPYI0JIIO0HE;

TOTOBHOCTh K AaKTHUBHOM JI€ATEIbHOCTU TEXHOJOTMYECKOM U COIMAJIBbHOW HaIpPaBIEHHOCTH,
CIIOCOOHOCTh MHUIIMMPOBATD, IIIAHUPOBATH U CAMOCTOSITENILHO BBIMOIHSITH TAKYIO AESITETFHOCTD;

HWHTEpEC K pa3NuyHbIM chepaM nmpodeccuoHambHOM eaTeTbHOCTH, YMEHUE COBEpIIaTh OCO3HAHHBIN
BbIOOp Oyayiiel npodeccuu 1 peain30BbIBaTh COOCTBEHHbIE )KU3HEHHbIE TUIAHBI;

TOTOBHOCTb U CLIOCOOHOCTH K 00Pa30BaHUIO U CAMOOOPa30BaHUIO HA IPOTSHKEHUU BCEH )KU3HU;

7) 3K0JIOTMYECKOTr0 BOCTINTAHUSA:

9KOJIOTUYECKH 1EJIECO00pa3HOE OTHOIICHUE K MPUPOJIE KaK UCTOUHUKY KU3HU Ha 3emMJiie, OCHOBE €&
CYIIIECTBOBAHUS;

MOBBIIIIEHUE YPOBHS KOJOTHYECKON KYIbTYPHI: PHOOPETEHUE OMBITA MJIAHUPOBAHUS MOCTYIIKOB H
OIIEHKH UX BO3MOXHBIX MOCIIEICTBUM JIJIS1 OKPYXKAIOIIEH CPEIbl;

OCO3HaHUE TJI00ATIEHOTO XapaKTepa KOJIOTHUYECKUX MPOOJIeM U MyTeH UX PEIICHHUS;

CIIOCOOHOCTh HCIIOJIB30BaTh MPHOOpPETAaEMbIe MPU W3YyYECHUW OWOJIOTHHM 3HAHUS U YMEHHS TpH
peleHrun npo0ieM, CBI3aHHBIX C PAllMOHAIBHBIM MTPUPOIONIONB30BaHNEM (COOMIOACHHUE TIPABUI TTOBEACHUS
B MPUPOJIEC, HAMPABICHHBIX HA COXPAHEHHWE PABHOBECHUS B SKOCHUCTEMAaX, OXPaHY BHJIOB, SKOCHCTEM,
ouocdepsl);

AKTUBHOE HEMPUATHE JEWCTBUM, MNPHUHOCSIIIUX BpEIl OKPYKAWOWIEH NPUPOAHON cpene, yYMEHHue
MPOTHO3UPOBATh HEONATOMPHUATHBIE HSKOJIOTHYECKHE TOCIEICTBUS TMPEANPUHUMAEMBIX JIEHCTBUU U
NpeaoTBpaniaTh Ux;



HAJIMYHE PA3BUTOTO SKOJOTUYECKOIO MBIIUICHUS, SKOJOTHUECKOW KYJIbTYpBI, OIBITA JESTEIbHOCTH
HKOJIOTHYECKOM HaNpaBIEHHOCTH, YMEHHUSI PYKOBOJICTBOBATHCS UMHU B MTO3HABATEIbHON, KOMMYHHKATUBHOM
U COLMANbHOM NpaKTUKE, TOTOBHOCTH K YYacTHIO B IPAKTHUECKOW JEATEIBHOCTH HKOJOTHYECKOU
HalpaBJIeHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUS:

c(OPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHU U
00I11eCTBEHHOHN NPAaKTUKU, OCHOBAHHOI'O HA JTMAJIOre KYJbTYp, CIIOCOOCTBYIOIEI0 OCO3HAHUIO CBOEr0 MeCTa
B IIOJIMKYJIBTYPHOM MUDE;

COBEpIIEHCTBOBAHUE SI3bIKOBOW M UUTATENIbCKOM KYJIBTYphl KaK CpPEACTBAa B3aUMOJCHCTBUS MEXKIY
JIOJbMU U NT0O3HAHUS MUPA;

IIOHUMaHKe crenupUKr OMOJIOrMH KaK HayKH, OCO3HaHUs €€ PO B (POPMHUPOBAHUU PALIIOHAIBHOTO
HaY4YHOTO MBIIIJIEHHS, CO3/IaHUM LIEJOCTHOIO NpEeACTaBIeHUs 00 OKpYXKAarolleM MHUpe KaK O EIUHCTBE
OpUPOJBI, 4YeJIOBEKa M OOIIecTBa, B IMO3HAHWM TPHPOJIHBIX 3aKOHOMEPHOCTEH M pelIeHHH Hpodiem
COXpaHEHMsI IPUPOAHOIO PABHOBECUS;

yOeXIEHHOCTh B 3HAYMMOCTH OMOJIOTMH JJIsl COBPEMEHHOH LMBMIM3AlMU: OOECIEYEeHHsS HOBOTO
YPOBHSI pPa3BUTUSl MEAMLIMHBI, CO3/1aHUE MEPCHEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX pelaTh PeCypCHbIE
npoOaeMbl pa3BUTHUS UYEIOBEYECTBA, IMOMCKA IyTEH BbIXOJAA M3 TJIOOANBHBIX SKOJIOTMYECKUX HpOOIeM U
oOecrnieueHus nepexoa K yCTOMYMBOMY Pa3BUTHIO, PallMOHAILHOMY MCIOJIb30BAHUIO IIPUPOIHBIX PECYPCOB
1 (OPMHUPOBAHUIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJIYYEHUU OMOJIOTMUECKUX 3HAHUM B LIEJSIX MOBBILICHUS OOIEH KyIbTYypHl,
€CTECTBEHHO-HAYYHOW I'PaMOTHOCTH, KaK COCTaBHOM 4acTH ()yHKLMOHAJIBHON IPaMOTHOCTH OOy4arouxcs,
dbopmupyeMoii Tpy N3ydeHUH OHOIOTHH;

[IOHMMAaHHUE CYHUIHOCTU METOJOB IO3HAHMsI, UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
UCIIONIb30BaTh IOJydaeMble 3HAHMs JJs aHaiu3a W OOBACHEHMs SBJICHUH OKpYXKAaloOIIero Mupa Hu
IPOMCXOJAIINX B HEM U3MEHEHUH, YMEHHE JieJlaTh 000CHOBAHHbBIE 3aKJIFOUYEHHUS HA OCHOBE HAYYHBIX (haKTOB
Y UMEIOIIMXCS JAHHBIX C IIEJIbIO MOIY4YEHHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIFHO HCIIONIb30BaTh OMOJIOTHYECKWE 3HAHUS IS pelieHus npolieM B
peabHBIX KU3HEHHBIX CUTYalLlUsX;

OCO3HAaHHE IIEHHOCTH HAay4YHOW JEATEIbHOCTH, TOTOBHOCTb OCYILECTBJISTh IPOEKTHYIO H
HCCJIEIOBATEIbCKYIO AESITENIbHOCTh HHANBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY O0pa30BaHHIO UM CaMOOOpa30BaHMIO, K aKTUBHOMY
MOJY4YEHHUIO HOBBIX 3HAHUH 10 OMOJIOTUH B COOTBETCTBHUH C KU3HEHHBIMHU ITOTPEOHOCTSAMMU.

METANIPEJMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3yiabTaThl OCBOEHHUS yueOHoro mpenMmera «buonorus» BKIIIOYAIOT: 3HAUUMBIE
Uis  (OPMHUPOBAHUS ~ MHUPOBO33PEHUS  OOYYAlOIIMXCS  MEXIUCUMIUIMHApHbIE  (MEXIpPEIMETHBIE)
oOIIeHayYHbIE TMOHSATHS, OTPAXKAIOLIME IEJIOCTHOCTh HAyYHOW KapTUHBI MHpa U ClHeUu(pUKYy METOOB
MO3HAHMS, UCIOJb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, HHEpPrus, SBJIEHHUE, MPOIECC, CHCTEMA,
HayyHbId (aKkT, TPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHUs, HCCIeloBaHHe, HaOIoJIeHue,
W3MEpPEHHE, DKCIIEPUMEHT W JIpyrue); YHUBEpcajdbHble ydeOHble JeHCTBUS  (TMO3HABaTEIbHEIE,
KOMMYHHKATHBHbIE, PEryJIsTUBHBIE), obecrieunBarone GopMupoBaHue (PpyHKIIMOHAIBHOW T'PaMOTHOCTH H
COLMAIIBHOW KOMIETEHIIMH OOYYaIOUIMXCS; CIOCOOHOCTh OOYYaIOUIUMXCSl HCIIOJB30BaTh OCBOCHHBIE
MEXIUCUUIUIMHAPHBIE, MHPOBO33PEHUYECKHWE 3HAHMS M  yHUBEpPCAIbHbIE y4yeOHbIE JCHCTBUS B
ITO3HABATEJILHON U COLIMAIBHON MTPAKTHKE.

B pesynbprare m3ydeHus: OMOJOIMHM Ha YpOBHE CpeaHEro o0Iero o0pa3oBaHUS y 00ydarouierocs
Oyayr chopMmupoBaHbl IO3HABAaTENIbHbIE YHUBEpCAJbHBIE Yy4eOHble JeHCTBHUSA, KOMMYHHKATHBHBIE
yYHHUBEpCalbHble Y4yeOHbIE AEWCTBUSA, PEryISTHUBHBIE YHUBEpCAJIbHbIE y4eOHbIE IEHCTBHS, COBMECTHas
JeSITEIbHOCTD.



MeTtanpeaMeTHble pe3yJabTaThl OCBOSHHUS MPOTPaMMbl CPETHETro OO0IIero oOpa3oBaHUs IOJKHBI
OTpaXkaTh:

OBiageHne YHMBePCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1eHCTBUSIMU:

1) 6a3oBbIe JJOrHYECKHeE TeHCTBHUS:

CaMOCTOSITENILHO (POPMYITUPOBATEH U AKTyaTH3UPOBATH IPOOJIEMY, pacCMAaTPUBATh €€ BCECTOPOHHE;

WCIOJIb30BaTh TPU OCBOCHUHM 3HAHUW TPUEMBI JIOTHYECKOTO MBIIIICHUS (aHaiIM3a, CUHTE3a,
CpaBHEHHUS, KiIaccHuPUKaUK, OOOOIICHUS), PACKPbIBATh CMBICT OWOJOTHYECKUX TOHITHH (BBIACIATH HX
XapaKTepHbIEe MPU3HAKHU, YCTAHABIUBATH CBSI3U C IPYTHUMHU ITOHATHSIMH);

OTIPECIIATh IeNIM JCATEIHHOCTH, 3a/1aBas MapaMeTpbl U KPUTEPUH UX JOCTHIKEHUS, COOTHOCHTH
PE3YNIBTATHI IEATEIILHOCTH C MOCTABJICHHBIMHY LIETISIMU;

HCIOJIb30BaTh OMOJIOTMYECKHUE MOHATHS JIIsl 00bsICHEHUS (DAKTOB U SIBJICHUI KUBOM MPUPOIbL;

CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHAYKTUBHBIC, NEAYKTHUBHBIC, [0 aHAJIOTHUU), BBISBIATH
3aKOHOMEPHOCTH M IIPOTUBOPEUUS B PACCMATPUBACMBIX SIBIICHUSX, (OPMYITHUPOBATH BBIBOJIBI U 3aKTFOUCHUS;

MIPUMEHSITh CXEMHO-MOJICIIBHBIE CPEJICTBA ISl TPEICTABICHHSI CYIIECTBEHHBIX CBSI3€H M OTHOIICHUI
B M3y4aeMbIX OMOJIOTHYECKUX O0BEKTaX, a TaKKe MPOTUBOPEUHNIl Pa3HOTO POja, BHISIBICHHBIX B Pa3IMYHbIX
MH(GOPMALMOHHBIX UCTOYHUKAX;

pa3pabarhiBaTh IUJIaH pEIIEHUsS MPOoOJeMbl € Y4YETOM aHajdu3a HMEIONIMXCS MAaTepUANbHBIX U
HEMaTCPUATBHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBHI B JICATEIHHOCTh, OIICHUBATH COOTBETCTBHE PE3YyIbTATOB IICIISIM, OIICHHBATH
PHUCKU TIOCTIEACTBUIN JESTENbHOCTH;

KOOPJIUHHUPOBATH U BBINOIHITH padOTy B YCIOBUSIX PealbHOr0, BUPTYaTbHOTO M KOMOMHHUPOBAHHOTO
B3aUMOJCHCTBUS;

pa3BHUBATh KPEATUBHOE MBIIIICHUE IPU PEIICHUH KU3HEHHBIX TIPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEILCKHE IeHCTBHS:

BIIQ/IETh HAaBBIKAMHM  y4EOHO-UCCIIEJIOBATENLCKONM W TMPOEKTHOW JIEATENbHOCTH, HaBBIKAMHU
paspenieHus mpodiaeM, CIIOCOOHOCThIO M TOTOBHOCTBHIO K CaMOCTOSITEIIEHOMY ITOMCKY METOJOB PEIICHUS
MPAKTUYECKHX 33724, IPUMEHEHHUIO Pa3IMYHBIX METOOB ITO3HAHUS;

WCIOJIb30BaTh PA3NIUYHbBIE BUJBI IEATEIHHOCTH IO MOJYYSHUIO HOBOTO 3HAHUS, €0 MHTEPIPETaIUH,
npeoOpa3oBaHUI0 M TPUMEHEHUI0 B Y4YeOHBIX CHUTyallMsX, B TOM YHCJI€ MPU CO3JaHUHM Y4YEOHBIX H
COIMAJILHBIX TIPOCKTOB;

dbopMUpOBaTh HAYJYHBIA THIT MBIIUICHUS, BIAJACTh HAYYHOW TEPMHUHOJOTHEH, KIIOYCBBIMH
MOHSITUSIMHA U METOJIaMU;

CTaBUTHh U (HOPMYIHUPOBATh COOCTBEHHBIC 33/1a4yll B 0Opa30BaTENbHON JESITENBHOCTH M JKU3HEHHBIX
CUTYaITUSX;

BBISIBJISTh TPHYUHHO-CIICICTBEHHBIC CBSI3U W aKTyaJIM3MPOBATh 3aJady, BBIIBUTATh THIIOTE3Y €€
pellleHusi, HaXOAWThb apryMeHTHl MAJisl JOKa3aTeNbCTBA CBOMX YTBEPXKACHUU, 3ajaBaTh MapaMeTpbl H
KPUTEPUU PELICHHUS;

aHAJIM3WPOBATh TIOJIYYEHHBIC B XOJIE PEIICHUS 3a/Ja4d Pe3yJbTaThl, KPUTUUCCKU OIICHHBATH WX
JIOCTOBEPHOCTH, POTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBUSX;

JlaBaTh OLEHKY HOBBIM CHTYAIIUSM, OIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYIIECTBIATh II€JICHANIPABICHHBI TOWCK TepeHoca CpeICTB U CrIoco0OB  JEWCTBUA B
poeCCHOHAIBHYIO CPENY;

YMETh NMEPESHOCUTD 3HAHUS B MTO3HABATEIIBHYIO M TIPAKTHUYECKYIO 00JIACTH )KU3HEACITCILHOCTH;

yMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIC WJEH, MpeAjaraTh OPUTHHAIBHBIC MOAXOMbI M PEIICHUS, CTaBUTh MPOOIEMBbI U
3aJ1a4M, JOIYCKAIONIUe AIbTEPHATHBHBIC PEIIICHHS.

3) padora ¢ ungopmanmei:

OpPUEHTUPOBATHCS B PA3NUYHBIX HCTOUYHUKAX HHPOpMAIMK (TEeKCTe y4eOHOro mocooOus, Hay4dHO-
MOMYJISIPHON JTUTEpaType, OMOJOTHYECKUX CIOBapsSX M CIPABOYHUKAX, KOMIBIOTEPHBIX 0a3zax MaHHBIX, B



WNurepHere), aHanu3upoBaTh HHGOPMAIUIO PA3TUYHBIX BHIOB W (HOpPM TPEICTABICHUS, KPUTHICCKU
OIICHUBAThH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUHBOCTE;

(dbopMynHpoBaTh 3aMpoChl U IPUMEHATh Pa3IMYHbIE METOJIbI MPU MOUCKE U OTOOpE OMOJIOTUYECKOM
nHpopmaruu, HeoOX0IMMOM TSI BBITTIOJTHEHUS yUeOHBIX 3a/1a4;

npuoOpeTaTh  ONBIT  HCHOJb30BaHUS  HH()OPMANMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
COBEPIIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOIH30BAHUS PA3TUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTUMAIbHYIO (OpMY MpEACTaBIEHUsS OUOIOTHYECKOM HH(pOpMAIIH
(cxemsl, TpadUKu, TUArpaMMbl, TAOIHIIbI, PUCYHKH U APYTOE);

WCIOJIb30BaTh HAYYHBIH S3BIK B KAa4eCTBE CPEJCTBA MPHU paboTe ¢ OMOJIOTHYEeCKON MH(pOpMAIUEH:
NPUMEHSTh XUMUYECKUE, (QU3MUYECKUE M MATeMAaTUYCCKUE 3HAKH W CHUMBOJBI, (hOpMyIbl, abOpeBuaTypy,
HOMEHKJIATypy, UCIIOJIb30BaTh U IPE0OPa30BhIBATh 3HAKOBO-CUMBOJIMYECKHE CPE/ICTBA HATJISAHOCTH;

BJIaJIETh HAaBBIKAMU pAaclO3HAaBaHMs M 3allUThl MHQOpMaIMH, WHOOPMALMOHHONW O€30MaCHOCTH
JUYHOCTH.

OBiaieHne YHMBEPCAJILHBIMH KOMMYHHUKATHBHBIMH J1€HCTBUSIMU:

1) oomenne:

OCYILIECTBIISITh KOMMYHHUKAIIUM BO Bcex cdepax KHU3HM, aKTUBHO YYacTBOBaTh B JMAJOre WM
JUCKYCCHUHM TIO CYIIECTBY 0OCYyXIaeMoil TeMmbl (yMEHHE 3aJaBaTh BOIPOCHI, BBICKA3BIBATH CYXKIACHUS
OTHOCHUTEIIFHO BBITIOJIHEHUS TIpeJIaracMoi 3a7add, YYHTHIBATH MHTEPECHl M COTJIACOBAHHOCTH ITO3HIIAN
JIPYTHX YYaCTHHKOB JIMAJIOTa WU JTUCKYCCHH ),

pacrmo3HaBaTh HeBepOadbHBIE CpEICTBA OOIIEHUS, MOHUMATh 3HAYEHHE COIHMAIBbHBIX 3HAKOB,
MPENOCHUIOK BOSHUKHOBEHHUS KOH(MIMKTHBIX CUTYAIlHi, yMETh CMATYaTh KOH(MIUKTHI U BECTH MEPETOBOPHI;

BIIQJICTh PA3IMYHBIMH CIIOCOOAMH OOIICHWS W B3aWMOJCHUCTBHS, NMOHUMATh HAMEPEHUS JPYrUX
JIOJICH, MPOSIBIISITh YBAXKUTEIIBHOE OTHOIICHHWE K COOCCEHUKY W B KOPPEKTHOU (opme (hopMyIupoBaTh
CBOM BO3PaXKECHHUS;

Pa3BEPHYTO U JJOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOIb30BAHUEM S3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eSITeJIbHOCTh:

MMOHMMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIMBUAYAIBHONH paOOTHI NIPH PEIICHUH
Ouosnorudyeckod  mpoOiemMbl, OOOCHOBBIBATH  HEOOXOAMMOCTh TNPUMEHEHHUS  TPYIIOBBIX  (opm
B3aMMOJICHCTBUYSI IPU PEIICHUH yueOHOU 3a/1auH;

BBIOMpATh TEMATUKY U METOJIbI COBMECTHBIX JICUCTBUMN C yI4ETOM OOITUX HHTEPECOB U BO3MOKHOCTEH
KQXK0T0 WICHA KOJIJICKTUBA;

MPUHUMATD 1I€TTH COBMECTHOM /eATeNbHOCTH, OPTaHU30BBIBATh U KOOPAUHUPOBATH ACUCTBUS MO €&
JTOCTHKEHHIO: COCTABJIATh IJIaH JEHCTBU, paclpeaensiTh PO ¢ Y4ETOM MHEHHI y4aCTHUKOB, OOCYXIaTh
Pe3yJIbTaThl COBMECTHON PaOOTHI;

OIICHWBATh Ka4eCTBO CBOETO BKJIAJa W KaXJIOTO YYacCTHUKA KOMAHIbI B OOIMIHMA pe3yiabTaT IIo
pa3paboTaHHBIM KPUTEPHUSIM;

npesaraTe HOBbIE IPOEKTHI, OIEHUBATH UIEU C TIO3UIIMH HOBU3HBI, OPUTUHATBHOCTH, MPAKTUYECKOM
3HAYUMOCTH;

OCYIIECTBIISITh TO3UTUBHOE CTPATETUYECKOE ITOBEACHHE B PA3JIMYHBIX CHUTYAIUSIX, IPOSIBIATH
TBOPUYECTBO U BOOOPAKEHUE, OBITh NHUITUATHBHBIM.

OBiaieHNe YHMBEPCAJIbHBIMH PEryJ/siTUBHBIMU /Il CTBUAMM:

1) camoopranu3amnus:

WCIIOJIb30BaTh OMOJIOTUYECCKUE 3HAHUWS JUIS BBISBIICHUS MPOOJIEM M MX PEIICHUS B JKU3HCHHBIX H
y4eOHBIX CUTYAIUSX;

BBIOMpATh HA OCHOBE OMOJIOTHYECKUX 3HAHUM 11E€JIeBbIe U CMBICIIOBBIC YCTAHOBKH B CBOUX JIEHCTBUSIX
Y TIOCTYTIKaX 110 OTHOIIEHUIO K KUBOU MIPUPOJIC, CBOEMY 370POBBIO U 37I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEJTEHO OCYIIECTBIIATh TO3HABATEIBHYIO JICITECIBHOCTD, BBISBISITH MPOOJIEMBI, CTABUTh H
dbopMynupoBaTh COOCTBEHHBIE 3a/1a4H B 00pa30BaTEIbHON AESITETbHOCTH U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIFHO COCTaBIIATh IUIAH pEHICHHs] MpoOJeMbl ¢ Y4ETOM MMEIOIIUXCS PEeCypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHU;



JIlaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paciupsaTh paMKH y9e0HOTO MPEeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;

JieJ1aTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 32 PELICHHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO IMUPOKOU IPYIUIIMN B Pa3HBIX OOJIACTSAX 3HAHUM,
MOCTOSTHHO TOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIBTYPHBIH YPOBEHbD.

2) CaMOKOHTPOJIb:

JIaBaTh OLICHKY HOBBIM CHUTYalllsIM, BHOCUTb KOPPEKTHUBBI B JESITEIBHOCTh, OLICHUBAaTh COOTBETCTBUE
pPe3yabTaTOB LEIISM;

BIIQJICTh HAaBBIKAMH TIO3HABATENBLHOW pediiekcuu Kak OCO3HAHHS COBEpIIACMBIX JACHCTBHHA W
MBICITUTENIbHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAaHUH, UCIIOJIB30BATh MPUEMBI peIeKCUU ISl OLEHKU
CUTYyalluH, BBIOOpA BEPHOT'O PELICHHUS;

YMETh OLICHUBATH PUCKU U CBOEBPEMEHHO MIPUHUMATH PELICHUS 10 UX CHUKEHHUIO;

IIPUHUMATh MOTHUBBI U apT'YMEHTBI JIPYTUX MPU AaHAIU3E PE3YJIbTATOB JIESITEIbHOCTH;

3) npuHsATHE CeOs U IPYTrHUX:

MIPUHUMATD ce0sl, TIOHMUMAasi CBOU HEJOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apT'yMEHTHI APYTUX MPU aHATIU3€E PE3YIbTATOB JI€ATEIbHOCTH;

MIPHU3HABATH CBOE MPABO U MPABO JPYTUX HA OMIMOKH;

pa3BUBATH CIIOCOOHOCTh MOHUMATh MUP C MO3UIIUHU APYTOTrO YEIOBEKA.

HNPEAMETHBIE PE3YJIbTATBI

[IpenMeTHbIEC pe3ynbTaThl OCBOCHUS COepKaHus yueOHOro npeamMera «buonorus» Ha yriyOonéHHOM
YPOBHE OPHCHTHPOBaHBI Ha obecriedeHne mnpoduipHOro 00ydeHHs oOydaromuxcs Owuosornn. OHH
BKJIIOYAIOT: CHEU(PUUECKHE Ui OMOJOTUN HAYYHbIC 3HAHUS, YMEHUSI U CIIOCOOBI IEUCTBUN IO OCBOEHHUIO,
UHTEPIIPETAllMd U MPEoOPa30BaHUIO 3HAHWN, BUABI JEITEILHOCTU MO MOJYYCHHIO HOBBIX 3HAHUN U UX
NPUMEHEHHUI0O B pPAa3jMYHbIX Yy4eOHBIX, a TaKKe B pEalbHbIX MKU3HEHHBIX cHUTyalnusx. l[IpenMeTrHbie
pe3yJIbTaThl IPEACTABIEHBI 10 F0JIaM U3y4EHUS.

[IpeameTHbie pe3ynbTaThl OCBOEHUs yueOHOro mnpenvera «buonorus» B 10 Knacce HOMKHBI
OTpaXKaTh:

C(OPMHPOBAHHOCTh 3HAHMM O MeECT€ M pOJM OUOJOTMM B CHUCTEME €CTECTBEHHBIX HayK, B
(OopMHUPOBAHNUN €CTECTBEHHO-HAYUYHON KapTHHBI MUPA, B IO3HAHUM 3aKOHOB IIPUPOJIbI M PELIEHUH TIpobiieM
PAlMOHATIBHOTO TPUPOJOINOIb30BaHUS, O BKJIAJAE€ POCCHUMCKUX M 3apyOeKHBIX YUYEHBIX B pa3BUTHE
OMoJIOrHH;

BJaJieHUe CHCTeMOW OHOJIOTMUECKHMX 3HAHWMM, KOTOpas BKJIIOYAeT: OCHOBOIOJIAraolue
OMOJIOTHYECKHE TEPMUHBI U MOHATUS (KU3Hb, KJIETKA, OPraHu3M, MeTad0JIn3M, TOMEOCTa3, CaMOPEryJIsLus,
CaMOBOCITPOM3BE/ICHNE, HACIEICTBEHHOCTb, M3MEHYMBOCTb, POCT U pa3BUTHUE), OMOJIOTHYECKHE TEOPHUH
(xknerouynas teopus T. llIBanna, M. llneiinena, P. BupxoBa, xpomocoMHast Teopust HacieAcTBeHHOCTH T.
Moprana), yuenus (H. 1. BaBunoBa — o eHTpax MHOrooOpa3usi ¥ MPOUCXOKCHNS KyJIbTYpPHBIX PACTEHHI),
3aKOHbI (€AMHOOOpa3usi MOTOMKOB IEPBOTO MOKOJIEHUS, PACIIEIUICHHs, YUCTOThl T'aMeT, HE3aBHCHMOIO
HacienoBanus . MeHens, TOMOJIOTHYECKUX PSJIOB B HacleACTBeHHOW m3MeHunBoctd H. WM. BaBumoga),
HNPUHIUIBI (KOMIUIEMEHTAPHOCTH);

BJaJICHUE OCHOBHBIMH METOJaMHM HAYYHOTO TII03HAHMS, HCIOJIb3YEeMbIX B OHOJOTHYECKUX
HCCJIETOBAHMSIX KUBBIX O0BEKTOB (OMHCAHNE, U3MEPEHNE, HAOII0JeHIE, SKCIIEPUMEHT);

YMEHHE BBIACNATh CYIIECTBEHHbIE NPHU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U DYKaApHOT,
OJTHOKJIETOYHBIX ¥ MHOTOKJIETOUHBIX OpPraHW3MOB, B TOM 4Hcie OakTepHii, rpu0OB, pacTeHU, )KUBOTHBIX U
YeJIOBEKa, CTPOEHUS OpPraHoB M CHCTEM OpraHOB pAacTEHMi, >KMBOTHBIX, YEJIOBEKa, IPOLECCOB
KU3ZHEJEATENIbHOCTH, MPOTEKAIOIIUX B OpPraHU3Max pAacTeHUM, *KUBOTHBIX U YEJIOBEKa, OMOJIOTMYECKUX
mporieccoB: oOMeHa BemiecTB (MeTaboJM3M), TpEBpalleHUs DSHEPruH, OpOKEHHS, aBTOTPO(GHOTO W
reTepoTpoHOro THUIIOB MNUTaHMs, (OTOCHHTE3a M XEMOCHHTEe3a, MHTO03a, Meio3a, rameTroreHesa,



aMOpHOreHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHS, PAa3MHOKEHUS, WHAMBUIYAIBHOTO Pa3BUTH OpraHHU3Ma
(oHTOTEHE3a), B3aUMOJICHCTBHS T€HOB, FETEPO3HCa, HCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABJIMBATh B3aUMOCBSI3U MEXIY OpPraHOMJAaMHU KJIETKH M UX (YHKIHUSIMH, CTPOCHUEM
KJIETOK pa3HbIX TKaHed U UX (QYHKIUSMHU, MEXKIY OpraHaAMU U CUCTEMaMU OPTraHOB Y PACTEHH, )KUBOTHBIX U
YelnoBeKa M WX (PYHKIUSMH, MEXKIYy CHCTEMaMH OpPraHOB M MX (QYHKUUSAMH, MEXKIy dTarmaMu oOMeHa
BEIIIECTB, ATallaMH KJIETOYHOTO IMKJIAa W >KU3HEHHBIX [MKIOB OPraHU3MOB, STalaMd SMOPHUOHAIBHOTO
pa3BUTHUSA, TCHOTUIIOM U (EHOTUIIOM, (DEHOTHUIIOM U (PaKTOpaMu Cpeibl OOUTaHUS;

YMEHUE BBISABIIATh OTJIMYHUTENbHBIC IPU3HAKH JKUBBIX CUCTEM, B TOM UHCJIE PACTEHMI, )KUBOTHBIX U
YEJI0BEKA;

YMEHHUE UCIOJNb30BATh COOTBETCTBYIOIIUE apTyMEHTHI, OWOJIOTUYECKYI0 TEPMHUHOJOTHIO |
CHUMBOJIMKY JJIs OKA3aTeJIbCTBA POACTBA OPraHU3MOB Pa3HBIX CUCTEMATUYECKUX TPYIII;

yMEHHE peuiaTb OHOJOTMYecKHe 3aJayd, BBIBISATh NPUYMHHO-CICICTBEHHBIE CBSI3U MEXKIY
UCCJIEyEMbIMU OMOJOTUUYECKMMHU IPOLECCAMU U SIBJICHUSMH, AEJaTh BbIBOJbI U IPOrHO3bI HA OCHOBAHUU
IIOJIyYEHHBIX PE3Yy/IbTATOB;

YMEHHE BBINOJNHSITH JIaDOpaTOpHbIE U IMpaKTUYeCKHe paboThl, cOON0IaTh MpaBuiIa Mmpu padoTe c
y4eOHBIM U JTa0OPATOPHBIM 00OPYI0BAHHUEM;

YMEHHE BBIJBUTATH TUIIOTE3bI, IPOBEPATH UX IKCIIEPUMEHTAIBHBIMU CPEACTBAMH, GOPMYITUPYS LIETh
UCCJIEIOBaHMSI, AaHAITM3UPOBATh MOJYyUYEHHBIE PE3YJIbTAThl U J1€TaTh BHIBObI;

YMEHHE y4acTBOBAaTh B Y4€OHO-MCCIIEIOBATEIBCKON paboTe Mo OMOJIOTHH, SKOJOTUU U MEAMIIMHE,
MPOBOAMMON Ha 0a3e IIKOIbHBIX HAYYHBIX OOIIECTB, M IMYOIUYHO MPEICTABIATh MOJIYYEHHBIE PE3YIIbTaThI
Ha YYCHHUUECKUX KOH(PEPEHIIUSX;

YMEHHE OIEHHBATh ITHYECKHE AaCHEKThl COBPEMEHHBIX HCCIECJOBAHWN B 00JAaCTH OHOJNOTHU |
MEAMLMHBI (KJIOHUPOBAaHUE, HCKYCCTBEHHOE OIUIOJOTBOPEHUE, HAIPABIEHHOE W3MEHEHHWE TI€HOMa U
CO3/IaHH€ TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIIATH OCO3HAHHBIN BHIOOP OynayIiel mpodeccnoHanbHON NesSTENbHOCTH B 00JaCTH
OMOJI0TUM, MEAULINHBI, OMOTEXHOJIOTUH, BETEPUHAPUH, CEIBCKOT0 XO035AHCTBA, MUIIEBOW IPOMBIIIIECHHOCTH,
yIIyOnsiTh  TIO3HABATENIbHBIA WHTEPEC, HANpPAaBICHHBI Ha OCO3HAHHBIA BBIOOP COOTBETCTBYIOIICH
npodeccuu U MpoAoKEHHE OMOJIOrHUECKOro 00pa3oBaHus B OpraHU3alMsIX CPeJHEro NpodhecCHoHaIbHOTO
U BBICILIEr0 00pa30BaHMUs.

[IpenmeTrHble pe3ynabTaThl OCBOeHUs ydeOHoro mnpeamera «buonoruss» B 11 Kaacce TONKHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MeCT€ W pOJIM OUOJIOTMM B CHCTEME €CTECTBEHHBIX HayK, B
(GOpMHPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHUpA, B MO3HAHUM 3aKOHOB HPUPOABI U
pPELIeHUH SKOJOTMYECKHX MpoOJeM YeJIOBEUeCTBa, a TaKkK€ B PELUIEHUH BOIPOCOB PalMOHAIBHOTO
IPUPOJIONOIB30BaHUs, U B (POPMUPOBAHUU IIEHHOCTHOT'O OTHOILIEHUS K MPUPOJE, OOIIECTBY, YEIOBEKY, O
BKJIa/I€ POCCUHCKUX U 3apyOekKHBIX yUEHBIX-OMOJIOrOB B pa3BUTHE OHMOJIOTHH;

yYMEHHUE BJIaJIeTh CUCTEMOM OMOJIOTMYECKUX 3HAHUM, KOTOpas BKIIIOYAET ONpEENCHHUs U TOHUMaHHue
CYIIHOCTH OCHOBOIIOJIATAIONINX OWOJIOTHYECKUX TEPMHHOB M TOHSTHH (BHA, IKOCHCTeMa, Ouocdepa),
Ouosnorudeckre Teopuu (dBosonMoHHas Teopus Y. JlapBuHa, cCMHTETHYECKasl TEOPHUS IBOJIIOLMU), YUEHUS
(A. H. CeBepuoBa — o myTsiXx M HampaBleHHsX 3Boitonuu, B.M. Bepuanckoro — o 6uocdepe), 3aKOHBI
(remeruueckoro paBHoBecus J[x. Xapau u B. BaiinGepra, 3apozpimeBoro cxozactsa K. M. bapa), npasuia
(muaumyma 1O. JImOuxa, SKOJOTMUYECKOW MUPaMHIBl SHEPruH), TUmotes3bl (rumote3a «mupa PHK» V.
['unGepra);

YMEHHUE BIIAZIeTh OCHOBHBIMH METOAAMU HAYYHOT'O MO3HAHUS, MCIOJIB3yeMbIMH B OMOJOTHUYECKUX
UCCIIC/IOBAaHUAX JKUBBIX OOBEKTOB M HKOCHUCTEM (ONMHUCaHME, M3MepeHHe, HaOIo/eHUe, SKCIEPUMEHT),
croco06aMH BBISIBJICHUS U OLIEHKH aHTPOIIOT€HHBIX U3MEHEHUN B IPUPOJIE;

yYMEHHE BBLIETATh CYIIECTBEHHbIE MPHU3HAKU: BUIOB, OHMOTEOIIEHO30B, 3KOCHCTEM U Ouochepsl,
CTaOWJIM3UPYIOLIETO, JBWXKYIIETO U pa3pbIBAIOIIET0 €CTeCTBEHHOTO O0TOOpa, alIoNaTpU4YecKoro M
CHUMIIaTPUYECKOTO BUI000PA30BaHUS, BIUSHHUS JBHXKYIIMX CHJ HBOJIONMM HA TE€HO(OHI MOMYJISAILHUH,



npUCroco0JICHHOCTH OPraHU3MOB K cpezie 0OMTaHMs, YepeIOBaHUS HANPABICHUH BOJIOLUH, KPYrOBOPOTa
BELIECTB U [TOTOKA SHEPTUH B 3KOCUCTEMAX;

YMEHHE YCTaHaBJIMBATh B3aWMOCBS3M MEXAY IMpOLIecCaMH 3BOJIOLUWHU, ABWKYIIUMU CHJIAMHU
aHTPONOTeHe3a, KOMIIOHEHTAMH Pa3JIMYHbIX YKOCHUCTEM U MPUCIIOCOOICHUSIMH K HUM OPTraHU3MOB;

YMEHHE BBISBIIATH OTJIMYUTEIbHBIE IPU3HAKU JKHUBBIX CHUCTEM, IPUCIOCOOJIEHHOCTh BUIOB K Cpefie
oOuTaHus, aOMOTHYECKUX U OHWOTUYECKHX KOMIIOHEHTOB JKOCHUCTEM, B3aWMOCBA3€H OpPraHW3MOB B
CO00I1IeCTBaX, aHTPOIIOTEHHBIX U3MEHEHUH B 9KOCUCTEMaX CBOEH MECTHOCTH;

YMEHHE UCIHOJb30BaTh COOTBETCTBYIOIIME apryMEHTHI, OHOJOTHYECKYI0 TEPMHUHOJOTHUIO U
CUMBOJIMKY JUISl JOKa3aTelbCTBA POJICTBA OPraHU3MOB pPa3HbIX CHCTEMATHYECKUX TPYII, B3aUMOCBS3U
OpPTraHu3MOB U cpeJlbl OOMTaHUs, EAMHCTBA YEIIOBEYECKHX pac, HEOOXOIMMOCTH COXPAHEHUSI MHOT000pa3us
BUJIOB U SKOCUCTEM KaK YCJIOBHSI COCYLIECTBOBAHUS PUPOBI U UETIOBEUECTBA;

yMEHHE peuiaTb OHOJOTMYecKHe 3aJayd, BBIBISATh NPUYMHHO-CICICTBEHHBIE CBSI3U MEXKIY
UCCJIEyEMbIMU OMOJOTMYECKMMH IPOLECCAMU U SIBJICHUSIMHM, JI€JIaTh BbIBOJbBI M IPOrHO3bI HA OCHOBAaHUU
IIOJIyYEHHBIX PE3Yy/IbTATOB;

YMEHHE BBINOJNHSITH JIaDOpaTOpHbIE U IMpaKTUYeCKHe paboThl, cOON0IaTh MpaBuiIa Mmpu padoTe c
y4eOHBIM U JTa0OPATOPHBIM 00OPYI0BAHHUEM;

YMEHHE BBIBUTATH TUIIOTE3bI, TPOBEPATH UX IKCIIEPUMEHTAIBHBIMH CPEACTBAMH, POPMYIUPYS LETb
UCCJIEJOBaHMSI, AaHAJIM3UPOBATh NIOJyUYEHHBIE PE3YJIbTAThl U JAEJaTh BbIBObI;

YMEHHE y4acTBOBAaTh B Y4€OHO-MCCIIEIOBATEIBCKON paboTe Mo OMOJIOTHH, SKOJOTUU U MEAMIIMHE,
MPOBOAMMON Ha 0a3e MIKOJIbHBIX HAYYHBIX OOILIECTB, M MYOIUYHO MPEACTABIATh MOJyYeHHbIC PE3yIbTaThl
Ha YYCHHUUECKUX KOH(PEPEHIIUSX;

YMEHHE OLIEHUBATh TUIIOTE3bl U TEOPUU O IPOUCXOXKICHUU KU3HU, YEJIOBEKA U YEIOBEYECKUX pac, O
NPUYHHAX, TOCIEICTBHX U CIIOCO0aX MpeloTBpaIeH s I100albHBIX U3MEHEHUH B Onochepe;

YMEHHE OCYIIECTBIIATH OCO3HAHHBII BHIOOP Oynyiiel mpodeccnoHanbHOM NesTEIbHOCTH B 00JacTH
OHMOJIOTUH, DKOJIOTUH, MPUPOJOMNOIH30BAHUS, MEAMIIMHBI, OMOTEXHOJOTHM, IICUXOJOTUHU, BETEPUHAPHH,
CEJIbCKOT'0 XO034HCTBA, MUIIEBON MPOMBIIIJIEHHOCTH, YIIIyOJsATh [TO3HABATEIbHBIA MHTEPEC, HAPaBIECHHBIN
Ha OCO3HAHHBIA BBIOOP COOTBETCTBYIOMICH MPO(EcCHu U MPOAOHKCHHE OMOJOTHYECKOro OoOpa3oBaHHs B
OpraHu3alMsIX CPEeAHEro NPOoPecCHOHATBHOTO U BhICIIET0 00pa30BaHusl.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HauMenoBanue
Ne (undposbie)
pa3aesioB U TeM Kontposbubie IIpakTnueckue
n/u Bcero odpa3oBaTejibHbIE
NMpOrpamMmbl paGoThI padoThI
pecypchl
1 buonorus kak Hayka 1
5 JKuBrie cucTeMbl U UX 5
H3y4deHue
3 Buoinorus kietku 2 0.5
Xumnueckas
4 10 1
OpraHu3anus KJICTKU
Crpoenue u KLU
5 P Gyn 3 )
KJIETKHA
OOMeH BelIeCTB U
6 MIPEeBpAICHUE SHEPTUHU B 9 1
KJIETKE
Hacnencresennas
7 nHpopMmanus u 9 0.5
peanmzanus €€ B KIIETKE
JKU3HEHHEBIN LUK
8 6 1
KJIETKHA
Crpoenne u KLU
9 p Pym 17 15
OpPTraHU3MOB
Pa3smHoxeHue u
10 8 15
pa3BHTHE OPTAHU3MOB
I'enetnka — Hayka o
HACJIEACTBEHHOCTH U
11 2 0.5
M3MEHYHUBOCTH
OpraHHU3MOB
3aKOHOMEPHOCTH
12 P 10 1
HACJIEICTBEHHOCTH
3aKOHOMEPHOCTH
13 P 6 1
N3MEHYNBOCTH
14 I'enetnka uyemoBeka 3 0.5
15 Cenekiusi OpraHU3MOB 1
Buorexnonorus u
16 CUHTETHYECKAI 4
onosorus
17 PesepBHoe Bpems 1
OBIIEE KOJIMYECTBO
1 102 0 13

YACOB I10 [TPOTPAMME




11 KIIACC

HaunmenoBanue
pa3aesioB U TeM
NMPOrpamMMbI

Ne
n/n

KoaunuyecTBO 4acoB

Bcero
padoThI

KonTpoJbHble

IIpakTH4eckue
padoThI

DJIEKTPOHHbBIE
(uudgposbie)
o0pa3oBaTe/ibHbIE

pecypchbl

3apoxaeHue u
pa3BUTHE

1 9BOJIFOLIMOHHBIX
MpEe/ICTaBICHUN B
Oouogoruu

Mukpo3BOAIOLMS U
€€ pe3yabpTaThl

14

Maxkpo3Boronus u
€€ pe3yabpTaThl

HpOI/ICXO)KI[eHI/Ie n

4 pa3BHUTHE KU3HU HA
3emie

15

1.5

IIpoucxoxaeHue
5 yeJjoBeKa —
AHTPOIIOTCHE3

10

DKOJIOTHS — HayKa O
B3aNMOOTHOIIICHUAX
OpraHu3MoOB U
HaJOpPTaHU3MEHHBIX
CHCTEM C
OKpYy>Karollen cpeon

0.5

OpraHusMmsl 1 cpenia
oOuTaHus

1.5

DKoJIOrHs BUIOB U
MO YJIALNI
OKoJIorus
co00IIIeCTB.
OKOJOTHYECKHE
CHUCTEMBI
buocdepa —

10 raodanpHas
9KOCHUCTEMA

12

0.5

0.5

YenoBek u
OKpY’Karoimas cpeja

11

12 PesepBHoe Bpems

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102 0

7.5




YYEBHO-METO/JUYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

TepemoB A.B. bruonorus. buonornueckue cucremsl u mponeccsl. 10 kiacce:

y4eOHHUK U1 00111e00pa30BaTeIbHBIX OpTaHu3aIuil (yriryOJI€HHBINH yPOBEHB) /

A.B. Tepemos, P.A. IlerpocoBa. — M.: MHemo3uHa, 2021. — 399 c.

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

MNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1
PECYPCbI CETU UHTEPHET
https://resh.edu.ru/subject/5/5/
http://www.en.edu.ru
https://content.edsoo.ru/lab/
http://www.school.edu.ru
http://www.fipi.ru/
http://www.rustest.ru/
http://school-collection.edu.ru/
https://biol1-vpr.sdamgia.ru/

https://urok.apkpro.ru/



