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IMNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke TporpaMmbpl MO OHOJOTHH TEOPETUYECKYIO OCHOBY IS
OTIpEJIEICHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJAEPKAHUS Y4eOHOro IMpeameTa
«buosiorus» cocTaBWIM: KOHIENTyajdbHble Tnonoxkenus PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH  II€JIei, CcolepKaHMs, pPe3yJbTaToB OOydYeHHUs U
TpeOOBaHMI K YPOBHIO MOATOTOBKH BBITYCKHUKOB, TTOJIOKEHUS 00 OOIIUX MENIX U
MPUHINNAX, XapPaKTEPU3YIOIINX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHETO
obmero o6OpazoBanusi B Poccuiickoit ®enepanuu, a TakkKe IMOJOKEHUS O
cnenuduke OMooruu, €€ 3HaYeHUHN B MMO3HAHUM KUBOM MPUPOJIBI U 00eCredeHUn
CYILLECTBOBAHMSI YeJIOBEYECKOro o0miecTBa. COrylacCHO Ha3BaHHBIM IOJIOKEHHSIM,
ompeiesieHbl OCHOBHBIE (DYHKIIUU MTPOTPAMMBbI [0 OMOJIOTHH U €€ CTPYKTYpA.

[Iporpamma mno Owuonoruum Aa€T NpeaCTaBIeHUWE O LesIX, 00 oOmiei
CTpaTeruu OOy4YeHHUs, BOCHUTAHUS U PA3BUTUSA OOYYAIOUIUXCS CpEeJCTBAMU
yueOHOro mnpeamera «buosorusi», omnpeaenser o0s3aTelibHOE MPEAMETHOE
COJIep)KaHUE, €ro CTPYKTypy, pacupeneiieHue IO0 pasiejaM M Temaw,
PEKOMEHYEMYIO MOCJIEI0BATEILHOCTh M3YUEHUSI YUYEOHOr0 MaTepuaia ¢ y4éToM
MEXIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JOTUKU 00pa30BaTEIIbLHOTO
IpoIiecca, BO3PACTHBIX OCOOCHHOCTEH 00yJarOImMXCsl.

B nporpaMmme 1o OuoONIOTMH TaKXe YUYUTHIBAIOTCS TpeOOBaHUSA K
IJIAHUPYEMBIM JTMYHOCTHBIM, METANpEIMETHBIM W TPEAMETHBIM pe3yJbTaTaM
oOyuenusi B (OPMHPOBAHUM OCHOBHBIX BHJOB Yy4€OHO-IIO3HABATEIbHON
NeATEeTbHOCTH/YUEOHBIX JEHCTBUM OOY4YalOIIMXCSd MO OCBOCHHUIO COJEPKAHUS
OMOJIOTUYECKOTO 00pa30BaHMUSI.

B nporpamme no ouosnoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaiM30BaH
MPUHITUI TPEEMCTBEHHOCTH B HM3yYeHHWHM OWOJOruu, Ojarojaps 4emMy B HeEl
MPOCMATPUBACTCS  HAMNPABICHHOCTh Ha pa3BUTUE 3HAHUW, CBA3AHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS, IIEHHOCTHBIX
OpUEHTAINN JIMYHOCTH, SKOJIOTHIECKOTO MBIIUICHUS, IPEACTABICHHUN O 3JI0POBOM
oOpaze KU3HM U OEpeKHbIM OTHOIICHHUEM K OKpYKalollled MNPHUpPOJIHON cpeje.
[TosTOMy Hapsy ¢ M3ydyeHHEM OOIIEOMOJIOTHYECKUX TEOPHUH, a TakKe 3HaAHUU O
CTPOEHHUH >KUBBIX CHCTEM PA3HOTO PaHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOTrpaMMe MO OMOJIOTHH yAEIEHO BHUMAaHHUE HCIIOJIh30BAHUIO
MOJIYYCHHBIX 3HAHUHN B TTOBCEHEBHOM KU3HU ISl PEIICHUS TPUKIAAHBIX 3a/1a4, B
TOM 4YHCle: NPO(QUIAKTUKKA HACIEACTBEHHBIX 3a00JIEBAHMI 4YeOBEKa, MEIUKO-
Te€HEeTHYECKOTO KOHCYJIbTUPOBAHUA, 000CHOBaHUs AKOJIOTUYECKU
1EJIeCO00pa3HOro0 TOBEACHUA B OKpYXKAIOIIeW NPUPOJHOW cCpene, aHaau3a
BIIUSIHUAS XO3SUCTBEHHOW JESITEIBHOCTH YEJIOBEKA HAa COCTOSIHHE MPUPOIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJICHHE BHUMAHUSI K MPUKIIATHON HANPaBICHHOCTH



yaeOHoro mpenMera «buosorus» mpOIUKTOBAHO HEOOXOIUMOCTBIO 00eCIIeueHuUs
YCIOBUH ISl pEIICHUs] OJJHOM U3 aKTyalbHBIX 3aau IKOJILHOTO0 OHOJOTHYEeCKOTrO
oOpa3oBaHMs, KOTOpas mpeAmnojaraeT (QopMUpOBaHHE Yy  OOYyYaIOIIUXCS
CIIOCOOHOCTH aJallTUPOBAThCA K M3MEHEHHUSIM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'0 MHPA.

buonorust Ha ypoBHE cpemHero o6miero oOpa3oBaHHUS 3aHUMAeT Ba)XKHOE
mecto. OHa oOecrieunBaeT (OPMHUPOBAHUE Y OOYYAIOMIMXCS MPEICTABICHUNA O
HAy4YHOM KapTUHE MHpA, paclIUpsieT U 0000IIaeT 3HAHUA O KUBOW NpUpoje, €€
OTJIMYUTENbHBIX TMPU3HAKaX — YPOBHEBOW OpraHW3alldd U HBOJIOIUHU, CO3JAET
yCIOBUSL  JUIA:  TO3HAHUS  3aKOHOB  JKMBOM  mpupoisl, (OPMUPOBAHUSA
(YyHKIHMOHAJIBHOM TI'PAMOTHOCTH, HABBIKOB 3J0pOBOTO M 0€30MacHOro odpasa
KHU3HHU, SKOJOTHUYECKOTO MBIIUICHHUS, [ICHHOCTHOTO OTHOIICHUS K YKUBOH MPHUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTUSI UMEET TAKXKE JUIsl pELIeHHs] BOCIIUTATENbHbIX U
pa3BUBAOIIMX  337ad  CpeaHero  oOmero  oOpa3oBaHMs,  COLMAIM3ALUU
oOyuaromuxcs. M3ydyenue Ononmorun odecnednBaeT yciaoBHs sl (hOPMUPOBAHHUS
WUHTEIJICKTYyalbHBIX, KOMMYHUKAIIMOHHBIX ¥  HWH(POPMAIMOHHBIX  HAaBHIKOB,
ACTETUYECKON KYJIbTYpPBhI, CIOCOOCTBYET WMHTErpalui OMOJIOTMYECKUX 3HAHUU C
NPEJCTaBICHUSAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpaduu. Ha3zBaHHbIE TOJIOKEHUS O MpEAHA3HAYEHUH Y4YeOHOro mnpeaMeTra
«buonorus» COCTaBUIM OCHOBY JJis ONpENENeHUs IMOAXOAOB K OTOOpy H
CTPYKTYPUPOBAaHUIO €ro COJAEpKAaHMs, IPEICTAaBICHHOIO B MPOrpaMMe IO
OHOJOTHH.

Otb6op coxepxkanusa ydeOHOro mpeamera «buonorus» Ha 0a30BOM YypOBHE
OCYHIECTBJIEH C MO3ULMKA KYyJIbTYpOCOOOpPA3HOrO0 MOJXO0Jla, B COOTBETCTBUHU C
KOTOPBIM OOYyYalolIuecs: MOJKHBI OCBOMTH 3HAHWUA W YMEHHs, 3HAYUMbIC IS
dbopMupoBaHus O0OmIEeH KyJIbTYpbl, ONpEACNAIONMe aJeKBAaTHOE IOBEACHHUE
YEeJIOBEKa B OKPYIKAIOIIEH MPUPOTHON cpejie, BOCTPEOOBAaHHBIE B IMOBCEIHEBHOU
KU3HU U TNPaKTUUYECKOM AesTeabHOCTH. Oco00e MECTO B 3TOM CHCTEME 3HAHUM
3aHUMAIOT 3JIEMEHTHI COJIEPKaHUsI, KOTOPbIE CIY>KAaT OCHOBOM 71l POpMUpOBaHUS
IIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
[HEHHOCTHBIX  OpPUEHTAIMSX  JUYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3allUuU
OMOJIOrMUecKOro 00pa3oBaHMUsL.

CTpyKTypUpOBaHUE COJAEpKaHUA YYEOHOro MmaTepualia B IpOrpamMme Io
OMOJIOTUM OCYILECTBICHO C YYETOM MPUOPUTETHOrO 3HAYEHUs 3HAHUK 00
OTJMYUTEIBHBIX OCOOCHHOCTSX KUBOW MPUPOJIBI, O €€ YPOBHEBON OpraHu3aluu U
3BOJIIOLIMU. B COOTBETCTBHM C 3TUM B CTPYKTYype yueOHoro npeamera «buomorus»
BBIJICTICHBI CIIEAYIONINE COAEpKaTeIbHble TUHIN: «bronorus kak Hayka. Metoabl
HAy4YHOTro To3HaHUs», «KieTka kak Ouonormyeckas cuctemay, «OpraHu3m Kak



Oononornyeckas cucteman, «CucreMa W MHOTOOOpaswe OpraHUYECKOTO MHpPay,
«IBOJIOLMS KUBOU MPUPOJIBI», « IKOCUCTEMBI U MIPUCYIIIHE UM 3aKOHOMEPHOCTH.

Llenp m3yuenuss yueOHoro mpenmera «buomorus» Ha 06a30BOM YPOBHE —
OBJIaJIcHHE  OOYy4YaloIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEeHHE YMEHHM
WCIIOJB30BaTh ATU 3HAHUS ISl TPAMOTHBIX JEHCTBUUA B OTHOIICHUM OOBEKTOB
YKUBOU MPUPOABI U PEUICHUS PA3TUYHBIX KU3ZHEHHBIX MPOOJIEM.

JocTikenue 1enu u3ydeHusi yueoHoro npeamera «buonorus» Ha 6azoBom
YpOBHE 00€CTIeUNBAETCS PEIICHUEM CIECAYIOMNX 3a/1ay:

OCBOCHHME OOYYaIOIUMHUCS CHUCTEMbl 3HAHUH O OUOJOTHYECKUX TEOPHSX,
YUYCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUiIaX, CIyKaIlMX OCHOBOM
11 (OpMUPOBaHUS MPENICTABICHUNM O €CTECTBEHHO-HAYYHOW KapTHHE MHUpa, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX JKUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BbIAAIOMINXCA OTKPBITUSIX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopMupoBaHUEe Yy OOYYaIOIIMXCS TMO3HABATEIbHBIX, WHTEIUICKTYyIbHBIX WU
TBOPYECKUX CIOCOOHOCTEW B MPOIECCE aHalih3a JAHHBIX O MYTSIX Pa3BUTHUS B
OMOJIOTMY HAYYHBIX B3IJISIIOB, WIEH M MOIXOJ0B K W3YYEHHUIO KUBBIX CHCTEM
Pa3HOr0 YPOBHS OpraHU3aluu;

CTAaHOBJICHHE Yy oOOydaroumxcst oO0meil KyJabTypbl, (YHKIHOHAJIBHOM
IPAaMOTHOCTH, PA3BUTHUE YMEHUU OOBSICHATH U OIEHUBATH SIBJICHUSI OKPYXKAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHWM 3HAHUN U OMNbITA, IMOJYYECHHBIX IPHU
M3y4YeHUH OMOJIOTHH;

dbopmupoBaHre Yy OOydYalOIMMXCSd YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATCIIBHOCTH YEJOBEKa, pPa3BUTHHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCMIUTaHUE YOEKIAEHHOCTH B BO3MOKHOCTH TO3HAHHS YETOBEKOM >KHBOM
IIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIIICHUSI K HEH, COOJTIOICHHS ATHUCCKHIX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHUIA;

OCO3HAHUE IICHHOCTH OHOJIOTUYECKUX 3HAHWM JJIsI TIOBBIINICHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYPHbI, 1is1 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHUSI;

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUN U YMEHUHN B MOBCETHEBHOM KU3HU JIJIS
OLICHKU MOCJIEACTBUM CBOEH AEATEIRHOCTH IO OTHOLIEHHIO K OKPYJKAIOIIEH cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUI.

B cucreme cpemnero oOmiero oOpaszoBanusi «buosorus», m3ydaemas Ha
0a30BOM YpOBHE, SIBISIETCS OO0S3aTEIbHBIM yUE€OHBIM MPEIMETOM, BXOISIINM B
COCTaB MpeaAMeTHOI 00nacTh « ECTeCTBEHHO-HAYUYHBIE NPEIMETHI.



Jlst m3ydenwnsi Ouojaoruu Ha 6a30BOM ypOBHE CpPEIHETO 00Iero oopa3oBaHus
orBoauTCcs 68 yacoB: B 10 ximacce — 34 4gaca (1 gac B Hexemo), B 11 kiacce — 34
yaca (1 gac B Hezento).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Tema 1. buoJsiorusi Kak HaykKa.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMM HayKamu, (puiiocoueit, STUKON, SCTETUKON U MPaABOM.
Ponp Ouonormu B (HOpMUPOBAHMM COBPEMEHHON HAy4YHOM KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTobl TO3HAHUS KUBOUW PUPOIbI (HAOTIOICHHE, SKCTIEPUMEHT, ONIMCAaHMUE,
U3MepeHue, KilacCupUKalMs, MOJICTUPOBaHUE, CTaTHUCTHYEcKass 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konbros, [Ix. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo bl TO3HAHUS )KUBOU MPUPOJIBI.

JlaGopaTopHblie 1 NpaKkTHYeCKHe PadoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWe pa3IUYHBIX METOAOB IPHU
U3YYeHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alus.

JKusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydenusi ouosoruu. Otnnyuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBINA, MNOMYJISLIHUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTUYECKUH ), OMOCEepHBIA.

JdeMoHCTpaum:

Tabmuubl u cxeMbl: «OCHOBHBIE MPU3HAKU JKU3HUY», «YPOBHU OpraHU3AINH
YJKUBOU TIPUPOIBI».

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. XumMuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKUM COCTaB KIIETKA. XHMHUYECKHUE BJIEMEHTBI: MaKpOAJIEMEHTHI,
MHUKPO3JIEMEHThI. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHHEpaJIbHBIX BelIeCTB B KkieTke. llommepxanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHEe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEITKOB.
He3ameHnmple M 3aMEHUMBIE AMHUHOKHUCJIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAS CTPYKTypa). XHUMHUYECKHE CBoOWcTBa OeikoB. buonoruueckue
byHKIIUU OETKOB.



®depmentsl — Owuonormdeckue Karanm3aTtopbl. CtpoeHue (Qepmenra:
aKTUBHBIM TIEHTp, cyOcTpatHas crneuuduunocts. KodepmeHnTsl. ButamuHbl.
OTnuunst epMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MoHOcaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCHpH003a),
aucaxapuapl  (caxaposa, JakTo3a) U IoaMcaxapuipl  (Kpaxmai, TIJIMKOIEH,
HesToa03a). buonornueckue GyHKIUU YTII€eBOJOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [uapOPHIBHO-
rusipooOHble cBoiicTBa. buonornueckue ¢Qynkumn gunuaoB. CpaBHeHue
YIJ€BOJIOB, OEIKOB U JIUIMHUI0B KaK HCTOUHUKOB YHEPTHUH.

HyxneunoBsie kucnotel: JHK wu PHK. Hykneotuaslt — MOHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u pynkuuun JAHK. Ctpoenue u ¢pynkuun PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIIHH.

[{uTosorus — Hayka o kierke. KnerouHas Teopust — npuMep B3auMOJIEUCTBUS
uzaen u (akToB B HAYYHOM MO3HAHUHU. MEeTO/Ibl U3YyUEHUS KIETKH.

Knerka kak 1nenoctHas >kuBass cuctema. OOmme NpHU3HAKH KIETOK:
3aMKHyTas HapykHasi memOpana, moiiekyael JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHueckas U Mpokapuoruyeckas. (OcoOeHHOCTH
CTpOEHHUsI TMPOKApHOTUYECKON KieTku. Kierounas crenka Oaktepuii. CTtpoeHwue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM H
IrpUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTE€HKA, INIMKOKAIMKC, MX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBorictBa u GpyHkiuu. [{uTomnasma u eé
opraHousibl. OgHomemOpannbie opranHouasl kietku: JIIC, anmmapart I'onbmxw,
an30combl. [loyaBTOHOMHBIE OPraHOMIbl KJIETKU: MHUTOXOHIPHH, TUIACTUIBI.
[IpoucxoxxkneHne MUTOXOHApHM u Tactuia. Bunel minactun. HememOpanHbie
OpPraHoOU/Abl KJETKU: PHUOOCOMBI, KIJIETOYHBIM LEHTP, UEHTPUOJH, PECHUYKH,
KIyTUKHA. QyHKIIUN OPraHOMI0B KIIETKU. BKiItoueHus.

Anpo — perynaropHbslid 1eHTp kieTku. CTpoeHue sapa: sjaepHas o00JI0UKa,
KapuoIuiazMa, XpoMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KIIETKE.

JdleMoHCcTpaum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. lllsann, M. llneitnen, P. Bupxos, [Ix.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammsbl:  «PacnpeneneHue XUMHUYECKHX JJEMEHTOB B HEXUBOHU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOM MPUPOJIEN.

Tabmupl u cxemsl: «llepuoanueckas TabnMila XUMHUYECKHX SJIEMEHTOBY,
«CTpoeHne MOJEKYJbl BOAb, «bruocunres 6enkay, « CTpoeHHe MOJIEKYJIIbI OelKay,
«Ctpoenue pepmentay, «Hyknennosbie kucnotsl. JJHK», «CtpoeHne mMonexyiibl



AT®», «CtpoeHne 3yKapuOTHUYECKON KIETKN», «CTpOEHHE >KMBOTHOM KIIETKH,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHue MPOKAPUOTUYECKOU KIIETKWY,
«CTpoeHue sqipa KIEeTKu», « Y TIAeBOAb, «JIMIuIb.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHHWE MJii MPOBEACHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPONpPENaparbl pacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIJIETOK.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PAdOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIUTUYECKONM AaKTUBHOCTHU
(dbepMeHTOB (Ha MPUMEpE aMUIIa3bl UK KaTajasbl ).

JlabopatopHass pabota Ne 2. «M3ydyeHue CTpOeHHS KJIETOK pacCTEHUH,
JKUBOTHBIX W OaKTepuUil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenaparax M HX
OMHCAHUEM.

Tema 4. ’/KusHenessTeIbHOCTb KJIETKH.

OOMeH BelIecTB, WK MEeTa00Iu3M. ACCUMUIAIUS (TUTACTUYECKU OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTabonu3ma. Posib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B IMOHUMAaHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTpOQHBIN U reTepoTpodHsbiid. Ponb GpepmenToB
B 0OMEHE BEIIECTB U MPEBPAICHUN YHEPTUU B KIIETKE.

®ortocunte3. CperoBas U TeMHOBasg (a3pl (doTocuHTe3a. Peakuuu
dbotocunTeza. DPhekTuBHOCTH (OTOCUHTE3a. 3HAUECHUE (POTOCUHTE3A JJIs KU3HU
Ha 3emuie. BiausiHue ycnoBuii cpenasl Ha GOTOCUHTE3 U CIIOCOOBI TIOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMoCHHTEe3. XEeMOCHHTE3UPYIoIUe OakTepun. 3HAUCHUE XEMOCHHTE3a IS
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PacriensieHue BeENIeCTB, BBIJCICHUE U
aKKyMYJIUPOBAaHHE DHEPTrUM B KIETKE. OTambl JSHEPreTUYECKOro OOMEeHa.
I'mukonus. bpoxenue m ero Buabpl. KHCIOpOOHOE OKHUCIIEHHE, WIH KIETOYHOE
JIbIXaHHE. OkucnurenbHOe dbochopunupoBaHue. O (HEeKTUBHOCTh
HHEPreTUYECKOro oOMeHa.

Peakiuu wmaTpuuHoro cuHre3a. ['eHermueckas wuHdpopmauus u JHK.
Peanuzanmsi reHetudeckoil nHopmanuu B KiIeTKe. | eHETWYECKUW KOJ U €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTe3
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuUHOKUCIOT. Ponb pubocom B
OonocuHTe3e Oernka.

Hexnetounsie Gpopmbl sxu3Hu — BUpychl. Mictopust oTkpsiTust Bupycos (. U.
HBanoBckuit). OCOOCHHOCTH CTPOCHHMS ¥ JKM3HCHHOTO IIMKJIa BUPYCOB.
bakrepuodarn. bonesnm pacreHuid, XWUBOTHBIX W YEJIOBEKAa, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoaedpunuta yenopeka (BHUY) — Bo3Oyaurens CITM/Ia.



OOpatHast ~ TpaHCKpHUIIIIMSA, peBepTaza W uHTerpaza.  lIpodwunakruka
pacmnpocTpaHeHHs] BUPYCHBIX 3a00JICBaHUIA.

JleMOHCTpaum:

[Toptpetsl: H. K. Konbiios, . U. UBanosckuii, K. A. Tumupszes.

Tabmuupbl u cxembl: «Tunel nutanusy, «Mertadbonuzm», «MUTOXOHAPHUDY,
«OHepreTnyeckuii oOMen», «Xioporutact», «DotocunTes», «Ctpoenue JIHK,
«CtpoeHre u PyHKITMOHHpPOBaHUE TeHA», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepuodarn», «Crpoenue u xuzHeHHbM nuki Bupyca CIIN/]a,
0aktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: monenu-anuinkanuu «Yasoenue JIHK u Tpanckpumniusy,
«buocunres 6enkay, «CTpoeHHne KIeTKn», Mozenb cTpykTypsl JJHK.

Tema 5. PazmHoOKeHHe M HHAUBUAYAIbHOE PA3BUTHE OPraHU3MOB.

KineTouHblii UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u Mutos.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Perumkanusa — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JunnouaHeli M TalvIOWAHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbI.
[{utonoruueckue OCHOBBI PA3MHOKEHHSI M  WHIUBUAYaAJIbHOTO  Pa3BUTHUS
OpTaHU3MOB.

Henenue knetku — muto3. Craauu muto3a. lIpoueccel, npoucxonsiiue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYECKuid CMBICT MUTO3A.

[Iporpammupyemas rubenb KIETKH — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecrosioe U nosuoBoe. Bunabl Oecronoro
Pa3MHOXKEHUS: JEJIE€HUE HaJBOE, ITOYKOBAHME OJIHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BET€TATUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIIOHUPOBaHHE
OpPTaHMW3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIINH.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJOTO.

Meiio3. Cranuu meio3a. Ilpoueccsl, nmpoucxonsinne Ha CTaausix Meio3sa.
[ToBenenne xpomocoM B Menose. KpoccuHrosep. buosiormueckuii CMbICT U
3HAYEHHUE MEHo3a.

["ameTorenes — mnpouecc 0Opa3oBaHUsl MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBeIe keje3bl: CEMEHHUKU M Su4HMKUA. OOpa3zoBaHHE W Pa3BUTHE IOJOBBIX
KJIIETOK — TameT (CrnepMaro30ujl, SHMIEKJIeTKa) — CIepMAaTOreHe3 U OBOIE€HE3.
OcoOEHHOCTH CTPOCHHS SWIIEKIETOK U crepMaTo3ouaoB. OmiogoTBOpEHUE.
[Taprenorenes.

WunuBuayanbHoe pa3BuTHEe (OHTOreHe3). OMOpPHOHAIIBHOE  Pa3BUTHE
(aMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOYHBIX >KUBOTHBIX:
npobneHue, racTpyisius, opraHoreHe3. IloctamOpuonanbHoe pa3Butue. THIIBI
MOCTAIMOPHOHAIBHOTO PAa3BUTHS: TMPSAMOE, HEmpsMoe (IMUYMHOYHOE). BiusHue



CpeIlbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CHOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YPOJACTBA.

Poct u pasButue pactrenuii. OHTOreHE3 IBETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTAJINM Pa3BUTHUSL.

JdeMoHCcTpanuu:

Tabmuet 1 cxembl: «Dopmbl pa3MHOXKEHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE y [BETKOBBIX pacTeHui», «BereratTuBHOE pa3sMHOKEHUE
pactenuitn, «J/lemenue kneTku Oaktepuit», «CTpOE€HHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii mukim», «Pemmukauus JHK», «Mutos»,
«Menos», «IIpsimoe u HenpsAMoe pa3BUTHEY, «] aMETOTreHe3 y MIICKOIUTAIOIINX U
4eI0BEeKa», «OCHOBHBIE CTAJIMU OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CniepmaTo3ouasbl
MJICKOIIUTAIOMIETOY, «SIHleKIeTka MieKonuTarouero», «KapuoknuHes B KieTkax
KOpEIlIKa JIyKa», MarHuTHas MOJelb-anIuiukanus «JleieHue KIeTKW», MOJIEIb
JIHK, Mmonenb MmeTadazHOi XpOMOCOMBI.

JlabopaTopHbie U MIPaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmiompeHue MuTO3a B KJIETKaX KOHYHKA
KOpENIKa JIyKa Ha TOTOBBIX MUKPOIIpEnaparaxy.

JlaGoparopuas pabora Ne 4. «M3ydeHwe CTPOCHHS IIOJIOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENaparaxj».

Tema 6. HacsiencTBEHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[IpenMet u 3amaum reHeTuku. Mictopus pa3BUTHA T€HETUKU. Posib uTomoruu
1 SMOPHOJIOTHH B CTAHOBJICHUH TCHETUKH. BKiam poCCHUCKUX M 3apyOeKHBIX
Y4EHBIX B Ppa3BUTHE TEHETUKH. MeETonbl TEHETUKH (THOPHI0JIOTMYCCKUM,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKhil). (OCHOBHBIE TI'€HETHYECKUE
noHsATusA. [ eHeTn4Yeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXEMaxX CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJieI0BaHusl MPU3HAKOB, YCTaHOBIICHHbIE . Menaenem.
MonoruOpuHOe CKpenMBaHue. 3aKoH eAuHooOpa3usi THOPHUIOB TIEPBOTO
nokoyieHus. IlpaBuino JOMUHUpOBaHMS. 3aKOH PACHICIJICHUS MPU3HAKOB.
['unoresa yuctoTel ramer. [1oaHOE U HEMOIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCeJOBaHUS
npu3HakoB.  lluToreHeTMYecKWe  OCHOBBI  JUTHOPHIHOTO  CKpCIIUBAHUS.
AHanuzupyouiee ckpenmpanue. Mcnoap30BaHne aHATM3UPYIOLIETO CKPEIIMBaHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CueruieHHOe  HacienoBaHue TnpuszHakoB. PabGora T. Moprana mo
CLUEIUICHHOMY HACJIEJOBAaHHUIO NeHOB. HapyleHne cueruieHusi reHOB B PE3yJbTare
KPOCCHUHTOBEpA.

XpOMOCOMHasI TEOPUS HACIEACTBEHHOCTHU. | eHeTuYeCKue KapThl.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUe mojia. AyTOCOMBI U TMOJOBBIC
XpOMOCOMBI. ['OMOramMeTrHsle M rereporameTHeie opraHu3Mmbl. HacnegoBanue
IIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3mMeHunBOCTh. BHUIbI N3BMEHYMBOCTH: HEHACJIEICTBEHHAS] U HACJIEACTBEHHAS.
Ponp cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbIN psifi ¥ BapyualliOHHAsT KpHUBasl.
Hopma peakuuun npuszHaka. KonuuecTBEeHHbIE M KAYECTBECHHBIE NMPU3HAKA U KX
HOpMa peakiuu. CBoCTBa MOAUPUKAIIMOHHON NU3MEHYHUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
W3MEHYMBOCTh. Meio3 W TMO0JOBOM TMpOIlECC — OCHOBA KOMOWHATHBHOMU
M3MEHYMBOCTU. MyTaliMoHHasi U3MEHUYUBOCTh. Kitaccudukanys MyTaiuii: reHHbIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U NPUUYUHBI MyTaluid. MyTareHHbIe (PaKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PSAIOB B HacleacTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enernka uyenoBeka. Kapuortun uyenoBeka. OCHOBHBIE METOABI TE€HETHKH
YeJIOBEKa: TCHECATOTHYCCKNM, OJIU3HEI[OBBIM, IINTOTCHETHYCCKHM, OMOXMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemeHHOE ONPENIECIICHHE reHOTHUIA!
ITIOJJHOTEHOMHOE CEKBEHUPOBAHUE, FEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[111P-ananu3a. HacnenacTtBeHnuble 3a0o0jeBaHUsS YEIOBEKA: TICHHBIC OOJIE3HH,
OOJIE3HH C HACJEACTBEHHOW MpPeIpacnoyioKEeHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comatnueckue UM TreHeparuBHble MyTauuu. CTBOJOBbIC KiETKU. [IpuHIUIIBI
3I0POBOTO 00pa3a KU3HU, TUATHOCTUKHU, MPOPHIAKTUKA U JICUCHUS T€HETUYECKUX
Oone3Hel. MenuKo-TeHeTUYECKOe KOHCYJIbTUPOBAaHHE. 3HAUYCHHUE METUITUHCKON
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHU YEIOBEKa.

JlemoHncTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. Basuios.

Tabmuet u cxembl:  «MOHOTHOPHUIHOE  CKpEIIMBAaHUE MW €0
LATOIE€HETUYECKAas OCHOBa», «3aKOH pACIICIUIEHUS W €ro LHUTOr€HETHYeCKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JurubpumHoe  CKpeluBaHHEY,
«llutonornyeckue - OCHOBbI  JAWTMOPUAHOTO  CKpeluMBaHus»,  «Mehos3y,
«B3anmMonencTBUE AJUICNIBHBIX TE€HOB», «l'€eHeTMyeckue KapTbl paCTEHUM,
JKUBOTHBIX WU 4EJIOBEKa», «l'eHeTuka moya», «3aKOHOMEPHOCTH HACIEHOBAHUS,
CUEIJIEHHOTO0 ¢ TmoioM», «KapuhoTumbl 4eloBeKa W KUBOTHBIX», «BHIbI
U3MEHUYMBOCTHY», «Moau(uKalMoHHas W3MEHYMBOCTH», «HacnemoBanue pesyc-
daktopay, «I'eHeTrKa rpynm KpoBu», «MyTalimoHHAas U3MEHUYUBOCTH.

OOopynoBaHue: MoAENU-aAMIIMKAIUA «MOHOTHOPUIHOE CKpELIMBAHUEY,
«Hemonnoe nomunupoBanue», «JurnbpugHoe ckpemuBanue», «llepekpéct



XpOMOCOM», MHUKPOCKON M MuUKpompemnapar «Jpo3zoduia» (Hopma, MyTanuu
(bOpMBI KpBUIBEB U OKPACKH Tema), repOapuit «I'opox MOCEeBHOIN.

JlabopaTtopHble U npakTHYecKHe padoThbI:

JlabopaTtopHas pabota No 5. «/3ydeHue pe3ynbTaTOB MOHOTHOPHUIHOTO U
JUTHOPUIHOTO CKPEIUBaHUS y TPO30(HIbI HA TOTOBBIX MUKPOIIPEIapaTax.

JlabGopaTtopHnas paborta Ne 6. «M3yuenne MoauUKaIMOHHON N3MEHUNBOCTH,
IIOCTPOECHUE BAPUALIMOHHOTO PsA/Ia U BAPUALMOHHON KPHUBOW».

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauui y Ipo30Quibl Ha TOTOBBIX
MHUKPOIIPEapaTaxy.

[Tpaktnueckast pabora Ne 2. «CocTaBieHHE U aHAIU3 POJOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenekuus opranu3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuys Kak Hayka M IpolecC. 3apOKICHUE CEJIEKUUU U JTIOMECTHKALMS.
Yuenue H. UW. BaBunmoBa 0 1eHTpax TMPOUCXOXKICHUS © MHOrooOpasus
KyJBTYPHBIX pacTeHUM. LIeHTpbI NMPOUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. CoOpT,
IIOPOJ1a, ITAMM.

CoBpeMeHHbIE METOJbI CeJeKUUU. MaccoBbli U UHAUBUAYAIBHBIA OTOOPHI B
CEJICKIMU PACTEHMM M JKUBOTHBIX. OLEHKa 3KcTepbepa. biIm3kopoaCTBEHHOE
CKpelmuBaHue — UHOpuAMHr. Yuctas nuHus. CKpellMBaHUWE YHCTBIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpellMBaHHE — ayTOPUIMHI.
Otnanéunas rtubpummuzanuss U e€ ycnexu. VICKyCCTBEHHBIM MyTareHes U
IIOJIyYEHHUE TNOJMIUIOUIOB. JIOCTMIKEHMsSI CEeINeKLUUU pAaCTEHUM, XUBOTHBIX U
MHKPOOPraHU3MOB.

broTexHoJOrus Kak OTpaciib IMPOU3BOACTBA. ['€HHas WMH)KEHEpHUs. OTallbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranuzMoB. Kierounas
uHKeHepus. Kiietounble KyabTypbsl. MUKPOKIIOHAIBHOE Pa3MHOXKEHHUE PACTEHUMU.
KIiloHHpOBaHME BBICOKOIIPOAYKTUBHBIX CEJIBCKOXO3AMCTBEHHBIX OpPTraHU3MOB.

Okoyoruueckue W dTtudeckue  mpoomempl. MO -  reHeruyecku
MOU(DUITUPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanumu:

[Toptpersi: H. M. BaBuios, . B. Muuypun, I'. JI. Kapneuenko, M. O.
HBaHoB.

Tabmuiel m cxeMbl: Kapta «LIeHTpbl NMPOMCXOXKIACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMalIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTnanéHHas rudpuauzamus», «Padotel akagemuka M. ®@. lBaHoBay,
«Ilomumnongus», «OO0beKTH OuoTexHONOTHNY, «KileTouHble KymbTYpHI U
KJIOHUpOBaHue», « KoHCTpynpoBaHue u nepeHOC TEHOB, XPOMOCOM).

ObopyaoBaHue: MyJISKU TUIOI0B U KOPHEIUIOAO0B TUKUX (POPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUS.



JlabopaTtopHblie U npakTHYecKHe padoThI:

Okckypeust «OCHOBHBIE METOJbI U JOCTHXKEHHUS CEJIEKLIHH PACTeHUH H
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AUCTBO, J1aOOPATOPUIO
arpOyHUBEPCUTETA WK HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIUOHHAS OHOJIOTHS.

[Ipennochulkn BO3HMKHOBEHHSI HBOJIOIUOHHOW TEOPHUH. OBOJIOLIMOHHAS
Teopust U €€ MecTo B OUOJIOTHHU. BiusHue >BOMIIOIMOHHON TEOPUU HAa pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBugerenscTBa 9BOJONUU. [laneoHTONOrMUECKUE: TMOCIEI0BATEILHOCTD
MOSIBJICHUSI BHUJIOB B MaJICOHTOJIOTUYECKON JIETOMUCH, TMEPEXOJHbIe (OPMBI.
buoreorpadguyeckue: cxocTBo U paznuune GpayH u GJIop MAaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3IHUUS SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIOTMYHbIC,
pPYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJNEKYISIPHO-OMOXUMHUUECKUE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX MyTeH y Bcex
OpTaHU3MOB.

OpomonmonHas Teopust Y. JlapBuna. Ilpennocbliku BO3HUKHOBEHUS
napBuHU3Ma. JIBHKYIIUME CWIIBI ABOJIONWU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMNpeNeNEHHAsT W3MEHUYUBOCTb,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bororuu (CTD) u e€ 0CHOBHBIE MOJOKEHHUS.

MukposBostonus. [Tonynsuus kak eIMHUIA BUIA U 3BOJIIOIUU.

JBrkymue cuiibl ((pakTopbl) 3BOJIOLMHU BUIOB B IpHpoae. MyTalmOHHBINA
MpoIeCC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomymsiiiMOHHBIE BOJHBI U Apeid
reHoB. M3oJ1ust 1 MUrpanus.

EctecTBenHbIil 0oTOOp — HampaBisiomuii ¢akrtop sBomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Ipucrnoco6IeHHOCT, OpPraHU3MOB KakK pe3yJbTaT dBOJOIUU. [IpuMepbl
MIPUCIIOCO0JICHUH Y OpraHu3MOB. ApoMop(dO3bl U UIUOAIATITAIINH.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHoBHBIE  (DOpPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MakpoaBomorusi.  PopMbl  IBONIOIUU:  (DUIIeTUYECKAs, JHUBEPreHTHAS,
KOHBEpreHTHas1, napasuienbHas. HeoOpaTuMocTh 3BOIOLUU.

[IpoucxoxkneHue OT HeclenuaTu3upOBaHHbIX MpeakoB. [Iporpeccupyromas
crienuanu3anus. AIanTUBHAs paudalysl.

JlemoHcTpanum:



[Toptpetsi: K. Jlunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. KoBanesckuii, K.
M. Bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabmuib! u cxembl: «Pa3BuTre opraHnyeckoro Mupa Ha 3emiiey, «3apoIbIIH
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cylectBoBanue», «EctecTBeHHbIN 0TOOPY», «MHOrooOpasue COpTOB pacTEHUID,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanuoHHas
W3MEHYHUBOCTEY, «Apomopdo3by, «Umnoamanrammm», «OOmIas aereHepanusy,
«/IBmKymne cuibl 3BofoIMn», «Kapra-cxema wapuipyra mytemectBus Y.
Hapsunay», «bopbba 3a cymecrBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHuey», « IKOJIOTHIECKOE BUI000pa30BaAHHUE.

OOopynoBaHHE: KOJUJIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op TJIOJNOB U CEMsH, KoJuleKuus «l[IpuMepbl 3alUTHBIX MPUCIIOCOOJICHUHN Yy
KUBOTHBIX», MOJeIb «OCHOBHBIC HAIPABICHUS IBOJIIOIUNY, 00BEMHAS MOJEIb
«CTpoeHue roJIoBHOr0 MO3ra T0O3BOHOYHBIX).

buoreorpadguueckass kapra wMwupa, Koiekius «DOpMbl COXPaHHOCTU
MCKOMAEMbIX JKMBOTHBIX M pacTeHui», wojenb ammmkanus «llepexpéct
XpOMOCOM», BJaxHble Tmpemnapatbl «Pa3Butue HacekoMmoro», «Pa3Butue
JSATYIIKW», MUKponpemnapat «Jlpo3oduna» (Hopma, MyTtanuu (OpMbI KPBIILEB U
OKpacKH TeJa).

JlabopaTopHbie U NpaKTHYECKHEe PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHAOB MO MOP(POIOTHUECKOMY
KPUTEPUIOY.

JlaGoparopHas pabora Ne 2. «Onucanue npucnocoO0JCHHOCTH OpraHu3Ma M
€€ OTHOCUTEJIBLHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE KU3HHU Ha 3emuie.

JloHaydHble TpEACTaBICHUS O 3apOXKJICHUM >KU3HU. HaydHble THHOTE3bl
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W MaHCHepMus. XHUMHUYeCKas
HBOMIONHUS. AOMOTEHHBIM CHUHTE3 OPTaHWYECKHUX BEIIECTB W3 HEOPTraHUYECKHX.
DKCIEepUMEHTAIBHOE MOATBEPKICHUE XUMUYECKOU dBOMOIMK. HauaabHbIe 3Tarnbl
ouonornyecko sBomonuu. I'nnoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HMKHOBEHHE MPOTOKJICTKU. [IepBbie KIETKM W HX DBOJIOLMUS.
@opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeiickas u
npotepo3oiickass dpbl. Ilanmeo3olickas spa u €€ mepuoabl: KEeMOPUUCKU,
OPAOBUKCKHUH, CHITYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3so030iickas 3pa 1 €€ nepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaiiHo301ckass 3pa W €€ mnepuoAbl: MAJCOT€HOBBIA, HEOIE€HOBBIN,
AHTPOITOT€HOBBIM.



XapakTepucTuKa KJIUMaTa M IeoJIOTMYEeCKUX MnpoueccoB. OCHOBHBIE 3Tallbl
HBOJIIOLIUM PACTUTEIBHOTO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUN u
XKUBOTHBIX. [TosiBIIEHME, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CucremMa OpraHMYecKOTO MHpa KaK OTpaxkeHHe 3BoJIIOIUU. OCHOBHBIE
CUCTEMATUYECKHE TPYIIIbI OPraHU3MOB.

DBOJIOLHS YeT0BEKa. AHTPONOJIOTHS KaK Hayka. PazButue npeacraBieHui o
IPOUCXOXKJIEHUH uYeroBeka. Meroabsl H3ydeHus aHTpornorenesa. (CxojacrtBa u
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

JBwxkymue  cuiabl  (pakrtopbl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHYMBOCTb M  €CTECTBEHHbI 0TOOp. OOIIecTBEHHBIM o00pa3 KU3HH,
U3rOTOBIICHUE OPYAUI TpyAa, MBIIUIEHHUE, PEYb.

OCHOBHBIE CTaIMU U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIIONUTEKH, YenoBek
yMenbld, Yemoek npsaMoxoasamui, YemoBek HeaHIEpTAIbCKHM, YenoBek
pasymublidi. Haxonku HCKOmaeMbIX OCTaTKOB, BpeMsi CYIIECTBOBAaHHS, 001acTb
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUs.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUIHAsS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUAlbHASs),  MOHTOJOWIHAs
(a3maTcko-aMepukaHckasi).  YUepTel  MPHUCIOCOOJIEHHOCTH  IMpEACTaBUTENEH
YeJIOBEUECKUX PAC K YCJIOBHUSAM CYIIECTBOBAHMS. EJMHCTBO 4YENOBEYECKHX pac.
Kputuka pacusma.

JlemoHncTpanum:

[Toptpetsl: ®@. Penu, JI. Tlactep, A. . Onapun, C. Muwmuiep, I'. FOpu, 4.
JlapBuH.

Tabmuupel 1 cxembl: «Bo3nukHoBeHue CoOJHEYHOM CHCTEMBI», «Pa3BuTHE
opraHudeckoro Mupa», «PacturenbHas kineTka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckas kinerka», «CoBpeMEHHash CHUCTEMa OpPraHUYECKOro MUy,
«CpaBHEHHE aHATOMHYECKMX 4YEepT CTPOCHHUS YeJIOBEKa U YeIOBEKOOOPa3HBIX
00e3bsH», «OCHOBHbIE MeCTa [MaJCOHTOJOTMYECKHMX HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeJIOBEKa», «/lpeBHenmme moam», «peBuue moan», «llepsbie
COBPEMEHHBIE JIIOIU», «HemoBeuecKkrue pach».

O6opynoBanue:  Mymsku  «I[Ipoucxoxxaenne — denoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHJEpTalblla, KPOMaHbOHIIA), CJIENKH WU
U300paKeHHUs] KaMEHHBIX OpYAMH MEepBOOBITHOTO YeJIOBeKa (KaMHH-YOMIEPHI,
pyowna, ckpebiia), TEOXpPOHOJOTHYECKas Taliuna, KouieKuus «DopMel
COXPAaHHOCTH UCKONAEMBbIX )KUBOTHBIX M PACTCHUIN.

JlabopaTtopHble U NpaKkTHYecKHe padoThI:

[TpakTrueckast padora Ne 1. «/3yueHne McKOmaeMbIX OCTaTKOB PAaCTEHUN U
YKUBOTHBIX B KOJIJICKIIUSIX).



OKCcKypcHsl «IBOJIOLUSA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHBIM WIH KPAEBEAUECKUI My3€il).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKOoJNOorus KaK HayKa. 3ajauu U pa3feibl 9KOJOTHUA. MeToabl S3KOJIOTUYECKUX
UCCIIENOBAaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYyIIHAs, MOYBEHHA,
BHYTPHOPIaHU3MEHHAS.

Oxonornueckue (axropel. Knaccudukanusa skonoruueckux (HakTOpOB:
abnotuyeckue, OWMOTHYECKHE U AaHTPOIOTreHHble. JIeHCTBHE HSKOJOTHYECKHUX
(akTOpOB HA OPraHU3MBI.

AOuoTtnueckue (hakTophl: CBET, TEMIIEPATypa, BIAKHOCTb. DOTONEPUOAU3M.
[Ipucnocobnenusi OpraHU3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornyeckne puTMsl.

buotnueckue (bakTopBhl. Buner OMOTUYECKUX B3aUMOJICHUCTBUN:
KOHKYPEHIMS, XUIIHUYECTBO, cUMONO03 U ero (opmsl. Ilapasutusm, koomneparus,
MyTyaju3M, KOMMEHCAJINW3M (KBapTHPAHCTBO, HAaXJECOHUYECTBO). AMEHCAIH3M,
HEUTpau3M. 3HAaueHHE OWMOTHUYECKUMX B3aUMOJEHCTBUW [UJISl CYIIECTBOBAHUS
OpPraHK3MOB B IIPUPOJHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKK nomyisauuu. (OCHOBHBIE IIOKA3aTENH
NOMYJSIMUA: YHUCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTb, CMEpPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMuka 4ucIeHHOCTH MOMYJISLUA U €€ Perysusl.

JdeMoHCTpauu:

[Toptpetsl: A. I'ymGonbar, K. @. Pynse, O. ['ekkensb.

Tabmunpl u cxembl: kapTa «[Ipuponnsie 30Hb1 3eman», «Cpeapl oOUTaHUS
Opranu3moBy», «@otonepuoausm», «llomymsauum», «3aKOHOMEPHOCTH POCTa
YUCJIIEHHOCTU MONYJSAUUNA UHPY30puu-TyPenbkny, «Iluimesbie nenm.

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

JlabopaTtopHnas paborta Ne 3. «Mopdonorndeckne 0COOEHHOCTH PaCTEHUN U3
Pa3HbIX MECT OOUTaHUS.

JlabopaTtopHas pabora Ne 4. «BnusHre cBeTa Ha pOoCT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYJISIUNA Pa3HBIX BUIOB
PaCTEHHI».

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooO1iecTBO OpraHu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUAOBasd,
MPOCTPaHCTBEeHHAsA, Tpoduueckas (mumieBas). Buapl-momuHanTtel. CBsizu B
OHOLIEHO3E.

DKkoJorudeckne CHucTeMbl (dKocuctembl). [loHsiTue 00 »sKOcHCcTeMe W
ouoreorieHoze. DYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCHUCTEMBI: TMPOIYILIEHTHI,



KOHCYMEHTHI, PeAYIeHThl. KpyroBopoT BEMIECTB 1 MOTOK DHEPTUU B IKOCHUCTEME.
Tpoduueckne (mumeBble) YPOBHHU OKOCHUCTEMBI. [lwimieBple 1€ W CETH.
OcCHOBHBIE TOKa3aTeIM HKOCHCTEMBI: OmoMacca, MNPOAYKIHSA. IKOJIOTUUECKHUE
nupamMubl: TPOAYKIHU, YHCICHHOCTH, Ouomaccel. CBOMCTBA 3KOCHCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKieccus.

[TpuponHbie PKOCHUCTEMBI. DKOCUCTEMBI 03P M PEeK. DKOCHCTEMa XBOMHOTO
WA TTUPOKOJIMCTBEHHOTO Jieca.

AHTpONOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X039MCTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpaszue kak QakTtop ycToWunBocTd dKocucteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiipl, cOCTaB U CTPYKTypa
ouocheprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
rJI00aJIbHOM JKOCHCTEMBI. J{MHaMHueckoe paBHOBECHME W oOOpaTHas CBs3b B
ouocdepe.

KpyroBopoThl BemiecTB 1 OMOTCOXUMHUYECKHE IIMKIIBI 3JIEMEHTOB (yriepoaa,
a3oTa). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouocdepe 3eMian. AHTPONOreHHbIE U3MEHEHUs B Ouocdepe.
['11oGanpHbIE PKOJIOTHYSCKHE TTPOOIISMBL.

CocyliiecTBOBaHUE MIPUPOJIBI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBAa YCTOMYMBOCTH Onocdepsl. OCHOBA pallMOHAIBHOTO
yOpaBJICHHUS TMPUPOJHBIMU pEeCypcaMH M HX HCIHOib30BaHue. JlocTrxkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHCTpauu:

[Hoptpetsr: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabnuuel u cxembl: «llumeBsie nenu», «bUoIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie cooOmiecTBay, «llemu mmranmsy, «IKoJoTHUYECKAasT TUPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOWMHOTO  Jecay, «buoneno3s Bomoéma», «ArpoueHos», «lIpumepHsie
AQHTPOIIOIEHHbIE  BO3JACUCTBHUSA HaA IIpUpoAy», «BaxHelmme UCTOYHUKHU
3arpsiI3HEHUS] BO3[yXa U TPYHTOBBIX BOA», «llouBa — BakHEWIIash COCTABIIAIOIIAS
ouochepr», «DakTopsl Aerpaganuu mousy, «llapaukoBsiii d3GdexTy, «DaKTOphI
PaMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «Oomas crpykrypa Ouochepsi»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 23KpaH Ouocheps,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azora B pUpoAe».

ObopynoBanue: MoJenb-anmanKanus «TUnUuHble OHOLEHO3bI», Trepbapuit
«PactutenbHbIe coobmEecTBay, Komekun «buorenos», «Bpenurenn BakHEUIIINX
CEIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu ¥ KOJUICKIIMM PACTECHUH W
’KUBOTHBIX, TIPUHAAJIEKAIINE K PA3HBIM SKOJOTMYECKHMM TIpYIIaM OJHOTO BUIA,



Kpacnasa knura Poccuiickoii ®enepauuu, H300paKEHUs OXPaHAEMBIX BHJIOB
pPaCTEeHUN U )KUBOTHBIX.



[NDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
BMOJIOTUN HA  BA30BOM  YPOBHE CPEAHEI'O  OBLIET'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K PE3yIbTaTaM
OCBOCHUS OOYyYalOIMMHUCA TporpaMM CpeAHEro oOliero  oOpa3oBaHUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U MTPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykTyp€ JIHMYHOCTHBIX PE3YJbTATOB OCBOCHUA Ipeamera «buomorus»
BBIJICJICHBI CIIEAYIOUIME COCTABJISAIONINE: OCO3HAHHWE OOYYaIOIIMMUCI POCCUICKON
TPaXJaHCKOM UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbBHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIMM K  OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTHU Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHSA OHOJOTHUUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTh OOYYarOIIUXCs PYKOBOJCTBOBAThHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICTOBBIMM  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIMYHME OKOJOTHYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH LICJIU U CTPOUTH KU3HCHHBIC TUTAHBI.

JIn4HOCTHBIE PE3ynbTAaThl OCBOEHUS MpeaMeTa «bHOIOrus JOCTUTaKOTCA B
€IUHCTBE Y4YEOHOM U BOCIHUTATEIBHOM JEATCIIBHOCTH B COOTBETCTBUU C
TPAJIUILIMOHHBIMU POCCUMCKUMHU COLMOKYJIbTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, IPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMU
MOBEJICHUSI W CIOCOOCTBYIOT IIpOIleccaM CaMOIIO3HAHHUsS, CAaMOBOCIIMUTAHHS U
CaMOpA3BUTHUSA, PpA3BUTHUA BHYTPECHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIIOBEKY TPyJa U CTApIIEMy IMOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHOIICHHUS K KYJbTYPHOMY HACIEIUI0 U
TPAAUIUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, npupoae U
OKpYKaroUIen cpelie.

JInyHOCTHBIE peE3ynbTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOCTBOBAThCS
chOpMHUPOBAHHON BHYTPEHHEW TO3WIIMEH JIMYHOCTH, CHUCTEMOW I[€HHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMBITAa M OMNbITA JICSITEILHOCTH B MPOILIECCE Peaar3allii OCHOBHBIX HaIpaBJICHUM
BOCHUTATEJILHON JEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kaaHCcKOro0 BOCIIUTAHUSI:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaK aKTUBHOTO U

OTBETCTBEHHOTO YWICHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TMPHU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHONICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YUUTHIBATh B CBOMX JEUCTBUSIX HEOOXOJUMOCTh KOHCTPYKTHUBHOTO
B3aMMOJICUCTBHUS JIIOJIEH C Pa3HBIMU YOSKICHUSIMU, KYJIbTYPHBIMU IIEHHOCTSIMU U
COIIMAIbHBIM MOJIOKEHHEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHEHHUS
y4eOHBIX, TO3HABATEIBHBIX W MCCIEAOBATEIBCKUX 3a/lad, YBaXKUTEIHLHOTO
OTHOUIIEHUSI K MHEHHUIO OINMOHEHTOB IMpHU OOCYXJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTpUOTU3Ma, YBaXKEHUS K CBOEMY HapoOJy, YYBCTBa OTBETCTBEHHOCTHU IE€pE.l
Ponunoi, ropaoctu 3a CBOW Kpa, CBOWO PoauHy, CBOM S3BIK M KYJIbTYDY,
MPOIIIOE U HACTOSIIEe MHOTOHAIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHHUE K MPUPOTHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTWMH, TOHMMAaHHUS 3HAYEHHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIY>KEHHIO M 3ammuTe OTeuecTBa,
OTBETCTBEHHOCTH 32 €T0 Cy/b0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSL:

OCO3HaHME JIYXOBHBIX IEHHOCTEN POCCUMCKOIO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIMI0O M TMPUHUMATh OCO3HAHHBIE peIICHUS,
OPUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO TIPUHATHS LIEHHOCTENM CEMEMHOM JKU3HU B COOTBETCTBUHM C
TpaguuusaMu HapooB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAsl 3CTETUKY ObITA, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHUH;



MOHUMAHUE YMOIIMOHATILHOTO BO3JICHCTBUS KUBOW IPUPOIBI U €€ 1IEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
MPOSIBIISITH KAYECTBA TBOPUECKOU TMIHOCTH;

5) ¢pusuyeckoro BOCHUTAHUA, (POPMHUPOBAHMUS KYJILTYPHI 30POBbSI U
IMOIUOHAIBHOTO 0J1ATONOTyYHS:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0O€30MacHOro o00paza KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJspHas Qu3nUecKas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBbIO;

MOHMMAaHUE IIEHHOCTH TIPABWJI WHIWBHIYATBHOTO W  KOJJICKTHBHOTO
0€30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHWE MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YIOTpPEOIICHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUSI);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HAHHE LICHHOCTU MacTEPCTBA, TPYAOIIO0HE;

TOTOBHOCTh K AaKTHUBHOH JESITEIBHOCTU TEXHOJOTMYECKOH M COLMATIBHON
HaIPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATh U CAMOCTOSATEIHLHO
BBITIOJIHATH TaKyIO I€SITEIIbHOCTD;

MHTEpEC K Pa3IMYHbIM cepam NnpodhecCHuOHANbHON JEATEIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealu30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIIAHbI;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHHI0O W C€aMOOOpa30BaHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKU LEJIECO00pa3HOE OTHOIIEHHE K NPUPOAE KaK HCTOYHUKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CyILECTBOBAHHS;

MOBBIIMICHUE YPOBHS OKOJOTHYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHMS TIOCTYIIKOB M OIEGHKH HMX BO3MOXHBIX ITOCIEICTBHHA IS
OKPYKAIOIIEN CPELBI;

OCO3HaHHME TJI00aTBHOTO XapakTepa 3KOJOTMYECKHX MpoOjeM M IMyTed HuX
pEIICHMS;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHMS W YMCHUS TIPU PEIICHWH TPOOJIeM, CBS3aHHBIX C PAIMOHAIBLHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIlpaBJIEHHBIX HA COXPAaHEHUE PABHOBECUS B HOKOCHUCTEMAX, OXpaHy BHJIOB,
aKocucTeM, orochepsr);



AKTUBHOE HENPUATHE JCWCTBUM, NPUHOCAIIMX BpPEH  OKPYXKAIOUIEH
MPUPOJIHON Cpejlie, YMEHHE MPOTHO3UPOBATh HEOJArOMPUSITHBIE AKOJOTHUYECKHUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJIMYue Pa3BUTOrO SKOJIOTMYECKOTO MBILIUIEHUS, YKOJIOTUUECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MPAKTUKE, TOTOBHOCTU K YYAaCTHUIO B MPAKTUUECKOMN JIESITENHLHOCTH SKOJIOTUYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHUS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH M OOIIECTBEHHON MPaKTUKU, OCHOBAHHOI'O Ha JUaJore
KYJBTYP, CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOW KYJIbTYphl KaK CpEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMaHWE chnerudUuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poju B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpEACTaBICHUS] 00 OKpY)KalollleM MHUpPE KaKk O €IMHCTBE MPHUPOJbI, YeJOBEKa U
oOIecTBa, B MO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUU MpodsieM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAUYUMOCTH OUOJIOTHUU JISi COBPEMEHHOM ITMBUIIM3AIIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3J]aHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pEeIIaTh PECYpCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEH BBHIX0JIa U3 IMIO0ATBHBIX IKOJIOTHUECKUX MPoOIeM U
oOecrieueHusi  TMepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBLHOMY
WCIIOJB30BAaHUIO TPUPOJHBIX PECYpCOB M (HOPMUPOBAHHUIO HOBBIX CTaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJISX
MOBBIIMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAYyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHON TPaMOTHOCTH OOydaromuxcs, GopMHpyeMoit
MIPU U3YYEHUU OUOJIOTUH;

MOHMMAaHHUE CYITHOCTH METOJOB IO3HAHUS, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJydaeMble 3HAHUS [JIsi aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUPA M MPOUCXOISAIINX B HEM M3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIE 3aKJIOYEHUSI HAa OCHOBE HAay4yHbIX (PaKkToB U
MMEIOLIMXCS JAHHBIX C LIEJIbIO MMOJTYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHWS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAITUsX;

OCO3HAHWE LEHHOCTH HAYYHOU JESITEIbHOCTH, F'OTOBHOCTH OCYIIECTBIISITH
MIPOEKTHYIO U UCCIEA0BATENBCKYIO AESATEIbHOCTh HHINBUAYAIBHO U B TPYIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAaHUM MO OHUOJOrMU B
COOTBETCTBUHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METANIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yibTaThl OCBOCHMs yuyeOHOro mpeamera «buomorus»
BKJIIOYAIOT: 3HAYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YyYaIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAIOLIUE
LEJIOCTHOCTh HAy4YHON KapTHHBI MHUpa M CHEUU(PHUKY METOJOB TMO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTUs, SIBICHHUE, MPOIleCC,
CUCTEMa, Hay4yHbIM (DaKkT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIEeIOBaHUE,  HaONMIOJIEHHe,  HM3MEpPEeHHe, OKCIEPUMEHT U ApPYTHXx),
YHUBEpCalbHble Y4YeOHbIE JEWCTBHUS (IIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

pEryJsiTUBHBIC), o0ecreunBaroIme dbopmupoBaHue GyHKIMOHATIBLHOM
IPaMOTHOCTH UM  COIMAJIBHOM KOMIIETEHIIMM OOYYalolIUXCsi, CIOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHBIC MEXIUCIUTUTMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHMS WM  YHUBEpCaJbHbIE y4eOHbIE JIEUCTBUS B
ITO3HABATEIILHON U COLMAIIBHOM MPAKTHKE.

MertanpeameTHble pe3ynbTaTbl OCBOCHHSI TNMPOTrpaMMbl CPETHETO OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMHU y4eOHBIMU NMO3HABATEJIbHBIMH
NEeHCTBUSIMM:

1) 6a3oBbIe JIOrHYECKHE IeiiCTBUSI:

CaMOCTOSITENILHO  (OPMYyJIMpOBaTh M aKTyalM3UpoOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPUEMBI JIOTHYECKOTO MBIIUICHHUS
(ananuza, cMHTE3a, CPaBHEHUSI, KJIaccu(UKaIi, 0000IIEeH s ), PACKPBIBATh CMbICI
OMOJIOTMYECKUX MOHATHH (BBIICIATh UX XapaKTEepHbIE NMPU3HAKU, YCTAHABIMBATh
CBSI3U C IPYTUMH MOHATUSAMH );

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMmMeTpbl W KPUTEPUH UX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSTENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS OObsICHEHUS (DAaKTOB U SIBJICHUM
YKUBOU MIPUPOIBI;

CTPOUTH JIOTMYECKHE pPACCYX IAEHUS (MHAYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTHH), BBIABIATh 3aKOHOMEPHOCTH M NPOTHBOPEYHS B PACCMATPUBAEMBIX
SBJICHUSX, (DOPMYIMPOBATh BHIBOJBI U 3aKIHOUCHMS;

IIPUMEHSATH CXEMHO-MOJICJIbHBIE cpencrtea Ui IIPEICTABIICHHUS
CYIIECTBEHHBIX CBS3€M M OTHOIICHUU B M3y4aeMbIX OMOJIOTMYECKHUX OOBEKTax, a



TAaK)K€  NPOTUBOPEYMUA  Pa3HOrO  pOJAA,  BBIABICHHBIX B Pa3JIMYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTEepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B IESITENBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB
LEJSIM, OLIEHUBATh PUCKHU NOCIEICTBUI AESITENbHOCTH;

KOOPAMHUPOBATh W  BBINOJMHATH pabOTy B  YCJIOBHUAX  PEaIbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE ITPU PEIICHUH KM3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCIEA0BATEIbCKHE TeliCTBUS:

BJIAJ€Th HABBIKAMH y4E€OHO-HCCIIEOBATENBCKOM U MMPOEKTHOM JESTENbHOCTH,
HaBBIKAMHM  pa3peuieHusi NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY ITIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB ITO3HAHUS;

UCIIOJI30BaTh PA3JIMYHbIE BHUJIBI JESATEIIBHOCTH IO MOJIYYEHHIO HOBOTO
3HAHMS, €r0 HWHTEpPHpPETALMH, NPeoOpa3OoBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTYaLIUsIX, B TOM YHCIIE IPU CO3/IaHUH YYEOHBIX U COLMATIBHBIX IPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMU U METOJIAMY;

CTaBUTh M (HOpPMyIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa30BaTEIbHOU
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBIIBIIATh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M AaKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pELICHUs, HaXOAUThb APTYMEHTHI IS JI0Ka3aTelIbCTBA
CBOMX YTBEP>KJICHH, 3a/1aBaTh NapaMeTPbl U KPUTEPUHU PELLICHHUS;

aHANM3UPOBaTh TIOJIyUEHHbIE B XOJE PpEIICHUs 3aJayd  pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JTOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYUIECTBJISTh LIEJICHANPABICHHBIA MMOUCK MEPEeHOCca CPEJACTB U CHOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

YMETh NEPEHOCUTh 3HAHUS B TO3HABATEIbHYIO M MPAKTUYECKYHO OOJAcTH
KU3HEIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, Mpejiaratb OpUrMHAIbHbIE MOJIXOJbl U pPELICHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, JAOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ ungopmanueii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMAIMK (TEKCTe y4eOHOTO
nocoOusi, HAyYHO-TIOMYJIAPHOW JUTEparype, OHOJOTHYECKHX CIOBapsAX U
CIIPaBOYHHMKAX, KOMIBIOTEPHBIX Oa3axX NaHHbIX, B MHTepHeTe), aHaIM3upOBaTh



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUIECKH OLICHUBATh
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GbOpMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3JTMYHBIE METOJbI MPU TIOUCKE H
otbope Ouosorndeckor mHOpMaIKi, HEOOXOAUMOM JJI BBIMOTHEHUS YYCOHBIX
3ajiay;

mpUOOpEeTaTh OIBIT KCHOJIB30BAHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
Oouonornyeckor uHbopmalmu (cxeMbl, rpaduKy, TUarpaMmbl, TAOJIUIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYYHBIA S3BIK B KadecTBE CpeACTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTUYeCKUe 3HaKU W CUMBOJIBI, (HOpPMYJbl, abOpeBHATYpy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpEICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o0mmennme:

OCYIICCTBJIATH KOMMYHHUKAIIMH BO BceX c(epax KM3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYyXaaemoil TeMbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMK JPYTUX YYaCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpPEACTBA OOIIEHHS, TOHMMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSTYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIQJICTh PA3IMYHBIMH CIOCOOaMM OOINEHUS W B3aUMOJICHCTBUSA, MOHUMAThH
HAMEPEHUS IPYTUX JIIOJICH, MPOSBIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU Gopme (hopMyaupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HM3JIaraTh CBOIO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MOHUMAaTh M MCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON U WHAMBUAYaJIbHOU
paboThI IpH peleHUU OUOIOTHYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOH 3a1a9H;

BBEIOMPATh TEMATHKy W METOJbl COBMECTHBIX NEUCTBHM C yd4E€TOM OOIIUX
MHTEPECOB M BO3MOKHOCTEHN Ka)KI0ro YjieHa KOJUIEKTHBA,;



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOErO BKJIAJa M KaXKJIOIO y4YaCTHHKAa KOMaHIbl B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLIEHHMBATh HIAEHU C TO3ULUUNA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISATh IIO3UTHUBHOE CTPATETMYECKOE IIOBEJCHUE B Pa3IUYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

OBJaieHNe YHUBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS U1 BBIABICHUS MpoOJIEeM M HX
pELICHUS B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHSAX M IOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
po0JIeMBbl, CTaBUTh U (POpMYyIHUpPOBATH COOCTBEHHBIC 3a7]a4l B 00pa30BaTEIbHOMN
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUIAH pPELICHUS MpoOJieMbl €  YYETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsATh paMKH y4eOHOT0 MpeMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
34 pEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX O00JaCTSIX 3HAHWM, IMOCTOSIHHO TMOBBIINIATH CBOM 0Opa30BATENbHBIN U
KyJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th HABBIKAMM  TO3HABATENHHON  peduieKCMH KakK  OCO3HAHMS
COBEPIIAEMBIX JEHUCTBUM M MBICIUTENBHBIX IIPOLECCOB, HUX pE3yJIbTaTOB M
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peduieKCHH IJsi OIEHKH CUTyalluu, BBIOOpA
BEPHOI'O PEILICHHUS;

YMEThb OLICHUBATh PUCKUM U CBOEBPEMEHHO NIPUHUMATh PELIEHUS MO HUX
CHU)KCHMUIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JAPYIMX IIPU AaHAIU3€ pPE3yJIbTATOB
NEATEIbHOCTH;

3) npuHsTHE celOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPeE3yJbTaTOB
NEATEIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh IOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

HPEIMETHBIE PE3YJIbTATDBI

[TpenmeTrHble pe3ynapTaThl ocBoeHus nporpamMmmel COO mo Ouonoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crielUpUUYEcKue s yueOHoro npeamMera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CHOCOOBI EUCTBHI 1O OCBOCHHIO, HHTEPIIPETALUU U
peoOpa30BaHUIO0 3HAHUM, BUABI JESATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHUS U
IPUMEHEHUIO 3HAHUM B pa3iMuYHBIX y4E€OHBIX CUTYyallUsX, a TaKXKe B peasibHbIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX Cc Ouosorueid. B mporpamme mnpenmMerHbie
pE3yNbTaThl IPEACTABICHBI IO T01aM 00yUYEHUSI.

[IpeameTHbIe pe3yNbTaThl OCBOCHHs ydueOHoro mnpeamera «buonorus» ¢ 10
Kjlacce NOJDKHBI OTPAXKATh:

Cc(OPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAHMSI €CTECTBEHHBIX HAayK, B (DOPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpPAa M HAYYHOTO MHUPOBO33PEHHS, O BKIIAJIE€ POCCHUHCKHUX U
3apyOEKHbIX yUYEHBIX-OMOJIOTOB B pa3BUTHE OHMOJOTUH, (PYHKIIMOHAIBHON
I'PaMOTHOCTH Y€JIOBEKA JUISl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COAEpKaHME OHUOJOIMYECKUX TEPMHHOB M TOHSTHM:
KWU3Hb, KIJIETKA, OpraHu3M, MeTaboiau3M (0OMeH BeHIeCTB M IpPEBpallleHHe
HHEPrUm), TOMEOCTa3 (CaMOperyssiius), ypOBHEBasi OpraHu3alis KUBBIX CUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOLYKINS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT H
pa3BUTHE;

yMEHHME Hu3JIaraThb OWOJIOTMYECKHE TEOpUH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHAasl J0TMa MOJEKYJIsIpHON Ouonoruu), 3akoHsl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 LeHTpax MHOrooOpasus u
MPOUCXOKJCHUS KyJIbTYpHbIX pacTenuit H. 1. BaBuioBa), onpeaensiTh rpaHUllbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOT'O MO3HAHUS B OMOJIOTUU: HAOIIOICHUE U
OMMCAHUE MKUBBIX CUCTEM, ITPOLIECCOB U SIBICHMI, OPraHU3alMs U MPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEyeMbIMU BEIWYMHAMH, OOBSICHEHHE IMOJyUYEeHHBIX



pe3yIbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHATHUN, TEOPUH M 3aKOHOB, YMEHHE
JIeN1aTh BBIBOJIBI HA OCHOBAHWH TIOJYUYEHHBIX PE3yIbTaTOB;

YMEHHE BBIJCISTH CYIIECTBEHHbIE MPU3HAKUA BHPYCOB, KIETOK MPOKAPUOT U
AYKapuoT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOECHHOCTHU
MPOLIECCOB: OOMEHA BEIECTB M MPEBpALICHUSI SHEPTUU B KIETKE, (DOTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHUTO3a, Melo3a,
OIJIOJIOTBOPEHMSI, PA3MHOXKEHHUSA, WHAMBUAYAIBHOTO DPAa3BUTHS  OpraHu3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJYYEHHbIE 3HAHUS JIsi OOBSCHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUM, JJISl MPUHATHUS NMPAKTUYECKUX PEIICHUI B MOBCEIHEBHOMN
KU3HU C IeNplo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbSI U 3/I0POBBSA
OKPY>KaIOIIUX JTIO/ICH, COOMIOIEHUSI HOPM TPaMOTHOTO MOBEJCHHS B OKPYKAIOMICH
IPUPOJIHON cpene, MOHMMAHUE HEOOXOIMMOCTH HCHOJB30BAaHUS JOCTHUIKEHUN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA  JUIsl  PAlMOHAIBHOTO
IPUPOIOTIOTH30BAHUS;

YMEHHE pelaTh »JJIEMEHTApHbIE TEHETHYECKHE 3aJaud Ha MOHO- H
TUTUOPHUIHOE CKpEIIMBAaHUE, CILEIMJICHHOE HAaCJIeI0BaHUE, COCTaBISATH CXEMBI
MOHOTHOPHUIHOTO CKpEIIMBAHMS IJIsl MpeJCKa3aHUsl HACIEeJOBaHUs MPU3HAKOB Y
OpraHH3MOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKHUE padOThl, COOIHOIATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OLEHUBaTh U HWHTEPIPETHUPOBATh HHGPOPMAIUIO
OMOJIOTMUECKOTO  COJEP)KAHUSA, BKJIIOYAIOIIYIO TIICEBIOHAYYHBIC 3HAHUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpPMAlLMU, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl), STUYECKHE AaCIeKThl COBPEMEHHBIX HCCIENOBAaHUI B OHOJIOTHH,
MEANIIMHE, OMOTEXHOJIOTHUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOIICHMUS,
00001ast 6MoJIOTHYECKY0 HH(POPMAIMIO U3 HECKOJIbKUX MCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

[IpeameTHbIe pe3yNbTaThl OCBOCHMS ydueOHOro mnpeamera «buosnorus» ¢ 11
K1acce NOJIKHBI OTPaKaTh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAYyYHOW KapTUHBI MUpPAa M HAYYHOTO MHPOBO33PEHHS, O BKJIAJE€ POCCUHUCKUX U
3apyOeXKHBbIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JIJISl pElIeHHs )KU3HEHHBIX 3a]1a4;

YMEHHE PACKpbIBaTh COJAEpKaHHE OHUOJOTMYECKUX TEPMHMHOB M TOHATHM:
BUJI, TIOMYJIALNSA, TeHO(OH, 3BOMIONMS, ABIKYIINE CUIIbI ((DaKTOPBI) IBOJIOLNH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BUJ000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,



DKOCUCTEMA, TMPOAYIEHThI, KOHCYMEHTBHI, PEAYIEHThI, IeMU  MUTaHUS,
AKOJIOTHYECKas MMpamMua, OMoTreoreHos, onocdepa;

YMEHHE H3JaraTh OHOJOTHYECKHE TEOpHH (SBOMIONMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DBOJIONUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactea K. M. bapa, uepenoBaHus rjiaBHbIX HaIpaBiIeHUN U
nyteit aBomoruu A. H. CeseprioBa, yaenns o 6mochepe B. W. Bepuanckoro),
OTIPEIEISITh TPAHUIIBI UX TTPUMEHUMOCTH K JKHBBIM CHCTEMaM;

yYMEHUE BJIaJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB M SBJIICHUM, OpraHu3als U IMPOBEJACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISIBICHHE
3aBHCHUMOCTH MEXAY HCCIECIyeMbIMH BEIWYMHAMH, OOBSCHEHHE IMOIyUYEeHHBIX
pe3yabTaTOB, MCIOJIb30BAHHBIX HAYYHBIX TMOHATHN, TEOPUH M 3aKOHOB, YMECHHE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICISATh CYIIECTBEHHBIE MPU3HAKKU CTPOCHUS OMOJIOTHUYECKHUX
OOBEKTOB: BHUJOB, TMOMYJALUUNA, MPOAYLUEHTOB, KOHCYMEHTOB, pEIYyILIEHTOB,
OMOreolleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JICUCTBHUS DSKOJOTUYECKHX (PAKTOPOB HA OpPraHU3MBI, TEpeHoca
BEUIECTB U IIOTOKAa JHEPIMHU B DKOCHCTEMaX, AHTPONOICHHBIX H3MEHEHUH B
HPKOCHUCTEMAX CBOEW MECTHOCTH, KPYroBOpPOTa BEIIECTB UM OHMOr€OXUMHYECKUX
LIMKIIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS IS OOBSICHEHUS OMOJOTUYECKHUX
IPOLIECCOB U SIBJICHUU, JJIsl NPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1eNplo obecriedyeHus 0e30MacHOCTU CBOETO 3J0POBbsI U 3JI0POBbS
OKPY’KaOIIUX JTFO/ICH, COOII0OIEHUSI HOPM TPaMOTHOTO MOBEJCHHSI B OKPYKAIOIICH
IPUPOHON cpene, MOHMMAHUE HEOOXOIMMOCTH WCIOJB30BaHUS JOCTH)KCHUN
COBPEMEHHOM OMOJIOTHH JIJIsl palliOHAILHOTO MPUPOIOIOIb30BAHNUS;

YMEHHE pelaTh dJIEMEHTapHbIe OMOJIOTUYECKUE 3a/1ay, COCTABISATh CXEMBI
NepeHoca BEIIeCTB U SHEPTUU B dKOCUCTEMAX (1[eNU MUTaHUS);

YMEHUE BBIMOJIHATh J1TA0OPATOPHBIE M TpakTUYecKue paboThl, COOIIOIATH
npaBuiia Mpy padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIICHWBAThb M HWHTEPHPETUPOBATH HH(POPMAIIHIO
OMOJIOTMUECKOTO  COJEP)KAaHUSA, BKJIIOYAIONIYI0 T[ICEBJOHAYYHbIE 3HAaHUS W3
Pa3IUYHBIX UCTOYHUKOB (CpeACTBa MacCOBOW MH(MOpPMAIIMU, HAYIHO-TIOMYJISIPHbIC
Marepuaibl),  paccMaTpuBaTh  IJ00ajdbHBIE  HKOJOTHYECKHE  MPOOJIEeMbI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYIO MO3UIHUIO;

YMEHHE CO3[1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIICHMUS,
000011asi OMOJIOTUYECKYI0 UH(OPMAIHIO U3 HECKOJIbKUX HCTOYHHUKOB, TPAMOTHO
MCII0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHBbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne i/ P Konrpoabnbsie IIpakruyeckue (1upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
bubnuoreka [{OK
b 2 .
HONOTHA Kak fiayka 05 https://m.edsoo.ru/7f41c292
JKvBBIE cHCTEMBI M UX OpraHu3aIus 1 bubmmorexa [IOK
P . https://m.edsoo.ru/7f41c292
XHUMHYECKUH COCTaB M CTPOCHUE KIIETKU 8 1 bubmmorexa [IOK
P https://m.edsoo.ru/7f41c292
JKuznenesaTenbHOCTh KIETKH 6 bubmmorexa [IOK
A https://m.edso00.ru/7f41c292
PasMHOXeHUE U MTHAUBUAYATIbHOE Pa3BUTHE 5 1 bubnmnoreka HOK
OpraHu3MOB https://m.edso0.ru/7f41c292
HacnenctBeHHOCTh M1 K3MEHIUBOCTD 3 15 bubnuoreka [{OK
OpTraHM3MOB ' https://m.edso00.ru/7f41c292
Ceneknust opranu3mMoB. OCHOBBI 3 bu6nmorexa LIOK
OMOTEXHOJIOTHH https://m.eds00.ru/7f41¢c292
PeszepBHOE Bpems 1 bubmorexa [TOK
P P https://m.edso00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NporpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
bu6nmorexa [IOK
1 JBOMOUHOHKAA GHONOTHS o L https://m.edsoo.ru/7f41cc74
5 Bo3HuKHOBEHHE U pa3BUTHUE KU3HU Ha 9 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 Opranu3MBl H OKpyXKaIOLas cpeja > 1 https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
4 Coo01ecTBa 1 SKOJIOTUUECKUE CUCTEMBI 9 https://m.edso.ru/7fA1ecT4
bu6nmorexa LIOK
P 2
> C3CPBHOC BpeMi https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 2.5



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4vecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Kontpoabubie IIpakTuyeckue
n/n Bcero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
bubmuorexa [JOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
MeTo/1bI TO3HAHUS KUBOU MTPUPO/IBIL.
[TpakTuueckast paborta Ne 1
2 «Mcnonp30BaHue pa3TuIHBIX 1 0.5 bubmorexa HOK
P ' https://m.eds00.ru/863e6122
METOJIOB IPH U3YUCHUU
OMOJIOTMYECKUX 0OBEKTOBY
3 buonornyeckue cucremsl, MpoLEcChl 1 bubnuoteka [JOK
U UX U3Y4EHHE https://m.eds00.ru/863e6564
4 XUMHYECKHNHU cocTaB KIeTKU. Bona u 1 bu6mmoreka [IOK
MUHEpaJIbHBIE COJIH https://m.edso0o.ru/863e674e
bu6mmoreka [IOK
5 b .C 0 1
CATICH, LOCTAB 1 CTPOCHHE DEITKOB https://m.eds00.ru/863e6b72
®epMeHThl — OMOJIOTHYECKHE
KaranuzaTtopsl. JlabopaTopHas
6 pabora Ne 1 «M3yuenue 1 05 bubnmuotexa [JOK
KaTaINTUYECKON aKTUBHOCTHU ' https://m.eds00.ru/863e6b72
dbepMeHTOB (Ha IpUMepe aMIIIa3bl
VI KaTamas3bl)»
b K
7 VYraeBospl. JIunuas 1 no/morexa [0

https://m.edso00.ru/863e6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

bubmuorexa [JOK

8 Hyxaentosbie kuciotsl. ATO https://m.eds00.ru/863e6d5c
9 Hcropust 1 METObI U3yUEHHUS bubnmoreka [JOK
kietku. Knetounas teopus https://m.eds00.ru/863e6e88
10 Knerka kak nenocrtHas xxuBas
cucremMa
CTpoeHue 3yKapuoOTHYECKOM KIIETKHU.
JlaboparopHas pabota Ne 2
«M3yueHue cTpoeHus KJIETOK bubnuoreka [IOK
11 pacTeHMi, KUBOTHBIX, TPUOOB U 0.5 https://m.eds00.ru/863e6ff0
OaxTepuii ol MUKPOCKOIIOM Ha https://m.eds00.ru/863e716¢c
TOTOBBIX MUKpOTMpEnaparax u ux
OTHCAHUE»
bu6mmorexa [IOK
12 (JOMEH BEIECTB KT METAOOMH3M https://m.eds00.ru/863e766¢
bu6mmoreka [IOK
13 dotocires. XemocHres https://m.eds00.ru/863e7c98
. bubnuoteka [JOK
14 DHepreTHieckui 0omen https://m.edsoo.ru/863e7aae
JKu3HeHHBIN MK KISTKU. [{eneHue
kJeTku. Muros. JIabopatopHas BuGmorexa IOK
15 pabota Ne 3 «Habmronenue Murosa B 0.5 https://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKA KOpeIIKa JyKa Ha
TOTOBBIX MUKPOTIpETapaTax»
16 buocunTe3s Oenka. Peakmms bu6mmoreka [IOK
MaTPUYHOI'O CUHTE3a https://m.eds00.ru/863e796e
bu6mmoreka [IOK
17 Tpancmiuus — bnocuntes benka https://m.eds00.ru/863e796e
18 Hexknerounsie hopmbl :kU3HH — bubnnorexa [JOK



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

BUPYCHI

https://m.edso0o.ru/863e7540

bu6mmoreka [IOK

19 ®DopMbI Pa3MHOKEHUST OPTaHU3MOB https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
bu6mmoreka [IOK

2 Meii

0 eHos https://m.edsoo.ru/863e7f4a

OO6pazoBaHue U pa3BUTHE MOJIOBBIX
kJeTok. OII010TBOPEHHE.
JlaGopaTtopHnast pabota Ne 4 bubnnoreka [JOK

21 0.5
«M3y4eHue cTpoeHus MOJIOBBIX https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIIpErapaTax»

99 NunuBuyansHOE pa3BUTHE bubnuoreka [IOK
OpraHu3MOB https://m.eds00.ru/863e8436

93 I'eneTika — Hayka o bubnnorexka [JOK
HacjlaeACTBEHHOCTH U U3MEHYUBOCTHU https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTHU HACJIEAOBAHUS

24 Npu3HaKoB. MoOHOTHOpUIHOE bubmorexa [TOK

P ] P https://m.edso00.ru/863e8878
CKpEIIUBaHKe
UTHOPUTHOE CKpEIIMBaHUE. 3aKOH
25 fllesaBHI::quoro HaF;nHeI OBaHUS bubmmorexa [JOK
a https://m.edso00.ru/863e89a4
MIPU3HAKOB
CuenuieHHOe Hacae10BaHNE
npusHakoB. JlabopaTopHas pabora
No 5 «M3yuenune pe3ynbpTaToB bubnmoreka [JOK
26 0.5
MOHOTHOPHUIHOTO W TUTHOPUTHOTO https://m.edso00.ru/863e8c60
CKpeTMBaHus y Ap0o30(HIIbI HA
TOTOBBIX MUKPOTIpETapaTax
27 I'enetuka moma. HacimenmoBanme bu6mmoreka [JOK



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

MPU3HAKOB, CLEIJIEHHBIX C IIOJIOM https://m.edso00.ru/863e8c60
N3menunBocTh. Henacneacreennas
U3MEHYUBOCTh. JlaboparopHas
pabota Ne 6. U3yuenue bubnunoreka [HOK
28 . 1 0.5
MOIU(DUKAITMOHHOW U3MEHUYHUBOCTH, https://m.edso00.ru/863e8efe
MOCTPOEHHE BAPUALIMOHHOTO Psijia U
BapUAIMOHHON KPUBO»
HacnencrBenHass ”3BMEHUYUBOCTb.
29 JlaGopaTtopnast pabota No 7. 1 05 bubnnoreka [JOK
«AHaNM3 MyTayi y 1po30Q sl Ha https://m.edso0o.ru/863e8efe
TOTOBBIX MUKpPOIIpETapaTax»
bubmuorexa [JOK
30 Tenernia wesobera 1 https://m.eds00.ru/863e8d78
PesepBHeIil ypok. O600IICHHE 10
31 teMme «HacnencTBeHHOCTD H 1
W3MEHYHBOCTH OPTAaHU3MOBY
bu6mmoreka [JOK
32 Ceneiuns kak Hayka u npouece 1 https://m.eds00.ru/863e9214
33 MeTobl U JOCTHKEHHUSI CEIICKITHH 1 bubmuorexa [JOK
pacTeHUH U KUBOTHBIX https://m.eds00.ru/863e9214
34 brorexHoIorus Kak orpacib 1 bubnnorexka [JOK
IIPOU3BOJCTBA https://m.edsoo.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34 4

[TPOT'PAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tema ypoxa Bcero Konrpoanneie  TIpaxTuieckue u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
1 DBOJIIOLMS U METO/IbI €€ U3yUEHUS 1 bubmmorexa [IOK
https://m.edsoo.ru/863ea20e
5 Hctopust pa3BuTus npeacTaBieHui 1 bubnnoreka [JOK
00 3BOIIOIMN https://m.eds00.ru/863e9570
bubmuorexa [JOK
3 Muipoopomionts L https://m.edsoo.ru/863e9cle
[Tonmynsnus kak 3eMeHTapHas
€/IMHUIIA BUJIA U HBOJIOLMH.
4 JlaGopaTopnas pabora Ne 1 1 0.5 bubmmorexa LIOK
https://m.eds00.ru/863e99c6
«CpaBHEHHE BHJIOB T10
MOP(OJIOTHIECKOMY KPUTEPHIOY
5 JIBIDKyIIME CUITBI (RJIEMEHTapHbIE 1 bubnuoreka [IOK
(bakTOpHbl) SBOJIIOLIUU https://m.edsoo.ru/863e9da4
. bubnuoteka [JOK
6 EcrecTBeHHbIi 0TOOp U €ro hopmbl 1 https://m.edsoo.ru/863e9edo
Pe3ynpTaThl 3BONIIOLNN:
MPUCIIOCOOJIEHHOCTh OPraHU3MOB U
7 Bug000pa3oBanue. JlabopatopHas 1 05 bubnuorexa [IOK
pabota Ne 2 «Onucanue https://m.edso00.ru/863e9fde
MPHUCIIOCOOJICHHOCTH OpTaHu3Ma U e
OTHOCHTEIIEHOTO XapaKTepay
3 Hamnpasnenus u nmytu 1 bubnnorexa [JOK

MaKpO3BOJIFOIHUN

https://m.edso0.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

HeoOpaTtumocTs 3BOIIONNN

Hcrtopust xu3nu Ha 3emiie 1 METObI

10 .
e€ n3ydeHus
1 ['mnoTte3sl MPOUCXOKIACHUS KUZHU bubnmoreka [JOK
Ha 3emie https://m.edsoo.ru/863ea5a6
12 PazButue xu3Hu Ha 3emMIie Mo 3pam 1 bubnmoreka [JOK
Iepuo1am https://m.edso0.ru/863eat6be
OcCHOBHBIE 3TaIlbl BOITIOIUU
PacTUTENLHOTO U )KHBOTHOTO MHUDA.
[IpaxTuueckas padora Ne 1 bubnuoreka [IOK
13 0.5
«M3y4yeHne NCKONIaeMbIX OCTaTKOB https://m.edso0.ru/863ea8hc
pacTeHuil 1 KUBOTHBIX B
KOJUICKIIUSX
14 CoBpeMeHHas cucTema bubnnoreka [JOK
OpraHr4ecKoro Mupa https://m.edsoo.ru/863ea48e
bu6mmoreka [JOK
15 DBOJTIOIHS YeTIOBEKa (aHTPOIIOTEHE?) https://m.edsoo.ru/863eac2c
16 JBxyuue cuibl ((akTopsl) bubnuoreka [IOK
aHTPOIIOreHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTAJMH IBOJIOLUH
YeJI0BeKa
18 UYenoBeueckue packl ¥ MPUPOTHBIE bubnmoreka [JOK
aJanTaluy 4eJI0BeKa https://m.edsoo.ru/863eaea?
PesepBHelil ypok. O600IIEHHE T10
19 TeMe «BO3HMKHOBEHUE U pa3BUTHE
KHU3HU Ha 3emiie»
20 DKoJorus Kak HayKa
21 Cpenpbl 0OUTaHMS U SKOJIOTHYECKHE bubnnorexa [JOK



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

(baxTopsl

https://m.edsoo.ru/863eafec

AbGuoTtnveckue HakTopsbl.
Jlaboparopnas pabota Ne 3.
«Mopddomnoruueckue 0COOEHHOCTH

. bubnmoreka [JOK
22 pacTeHui U3 pa3HbIX MECT 0.5
https://m.edso0o.ru/863eb10e
obutanus». JlabopaTopHas pabora
No 4. «BnusHue cBeta Ha pOCT U
pa3BUTHE YCPCHKOB KOJICYCay»
bu6mmorexa [IOK
23 buoruieckue daxTopet https://m.eds00.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
nomyssiun. [Ipaktuyeckas pabora
24 Ne 2 «IloncuéT ImI0THOCTH 0.5
MOIYJISIIUI pa3HBIX BHJIOB
pacTeHui»
o5 Coob1ecTBa OpraHu3MOB — bubnuotexa [JOK
OHOIIEeHO3 https://m.edso0.ru/863eb46a
26 DKOJIOTHUYECKHE CHCTEMBI bubmuorexa [JOK
(KOCUCTEMBI) https://m.edso00.ru/863eb46a
OcHOBHBIE TIOKa3aTeNN IKOCUCTEMBI.
27 DKOJIOTMYECKUE TUPAMUJIBI. bubmmorexa [TOK
. https://m.edsoo0.ru/863eb5fa
CgoiicTBa 3xocucteM. CyKiieccus
28 [TpupoHbIE S5KOCUCTEMBI
29 AHTpPOIIOT€HHBIE SKOCUCTEMBI
30 buocdepa — rnobanpHas bubnnoreka [JOK
IKOCUCTEMA 3EMIIN https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnmnoreka [JOK

ouochepsl

https://m.edsoo.ru/863ebd16



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

32 YenosedecTBo B Onocdepe 3emin 1
33 CocyuiecTBOBaHUE MPUPOJIBI U 1 bubnnoreka [HOK
YEJI0BEUECTBA https://m.edsoo.ru/863ebale
PeszepBubIil ypok. O6001IEHUE TEMBI
34 «Co0011ecTBa U KOJIOTMUECKHE 1
CUCTEMBI»
OBIIEE KOJIMYECTBO YACOB I10 34 95

I[TPOT'PAMME



https://m.edsoo.ru/863eba1e

IIpoBepsiemble TPeOOBaHUSA K pe3y/1bTaTaM 0CBOCHHMS OCHOBHOM

oOpa3oBarteibHOM nMporpammal (10 Kiacc)

Kon
MIPOBEPSIEMOTO
pe3ynbTaTa

ITpoBepsieMble IpeIMETHBIE PE3YJIbTAaThl OCBOEHUS OCHOBHOMN
00pa3oBaTeNbHOI MPOrpaMMbl CpeTHET0 00111ero 00pa3oBaHus

1

ChopmupoBaHHOCTh 3HAHUH O MECT€ U pPONH OHOJOTHHM B CHCTEME
HAyYHOTO 3HAHMSI E€CTECTBEHHBIX HAyK, B (DOPMHPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAYYHOM KapTUHBI MHUpAa U HAYYHOTO MHUPOBO33PEHHUS; O
BKJIaJIE POCCHUHCKUX U 3apyOeKHBIX YYEHBIX-OMOJIOTOB B DPa3BUTHE
Oowosnorny; (QYHKIMOHAIBHOH T'PaMOTHOCTH 4YEJIOBEKa JUISl PEIICHUs
KU3HEHHBIX 3a7a4

YMeHue packpblBaTh COJEpkKaHUE OMOIOIMYECKHX TEPMUHOB M IOHSATHIM:
KU3Hb, KJIETKA, OPraHu3M; MeTaboam3M (OOMEH BEIECTB U MPEBpAIICHUE
SHEPIuu), roMeocTa3 (CaMOpEryJslus), YPOBHEBas OpraHHU3AlUs KHBBIX
CUCTEM, CaMOBOCIIPDOM3BEACHUE (PENpOAYKIHs), HACIEICTBEHHOCTb,
WU3MEHYHBOCTb, POCT U Pa3BUTHE

YMmeHue wuznaraTb OHOJOrMYECKHE TEOpUH (KJIETOYHAas, XPOMOCOMHas,
MytauuoHHas), 3akoHbl (I. Mennens, T. Moprana, H.M1. BaBunoBa) u
yuyeHuss (0 IIeHTpax MHOTrooOpa3us U IPOUCXOXKICHUS KYJIbTYPHBIX
pacrennit H.W. BaBuiioBa), onpenensats IpaHUIbl UX HNPUMEHUMOCTH K
KUBBIM CUCTEMaM

YMeHue BianeTh METOJAAMHM HAYYHOTO T[IO3HAHUS B  OHMOIOTHH
(HaOmroleHWe U ONMHUCAaHWE JKUBBIX CHCTEM, IIPOILIECCOB U SIBJICHMUIA,
OopraHm3aiysi ¥  TpoBeJeHHEe  OHMOJOTMYEeCKOro  JKCIEPUMEHTA,
BBIIBIDKCHUE THITOTE3bI; BBISIBIICHUE 3aBUCUMOCTH MEXK]Ty HCCIIETYEMbIMH
BEJIMYMHAMHU, OOBSICHEHHE TMOJIYYCHHBIX PE3yJIbTaTOB, HCIOIH30BAHHBIX
HAay4YHBIX TIOHATHH, TEOPUHA W 3aKOHOB; yMEHHWE JiejaTh BBIBOJBI Ha
OCHOBAHUU TOJTYYCHHBIX PE3YIHTATOB)

YMeHue BBIICTATh CYIICCTBEHHbBIC TPU3HAKA BUPYCOB, KJICTOK ITPOKAPUOT
U DJYKapuoT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OPTraHHU3MOB;
O0COOEHHOCTH TPOIIECCOB OOMEHa BEIIECTB U MpEBpallleHUs SHEPruu B
KJIeTKe, (DOTOCHHTE3a, IIJTACTUYECKOTO M DHEPreTHYECKOTO OOMEHa,
XEMOCHUHTE3a, MHTO03a, Mei03a, OIUIOJOTBOPEHHS, Pa3MHOXKCHUS,
WHJIMBHIYAIBHOTO PAa3BUTHS OpraHu3Ma (OHTOTECHE3)

YMeHHe  NpUMEHATh  MOJY4YeHHble  3HaHMUA  JUII  OOBSICHEHHS
OMOJIOTHYECKUX TIPOLIECCOB W SIBJICHWUH, /IS TIPUHSATHS MPAKTHYECKUX
pelieHnii B MOBCEAHEBHOM KM3HM B ILIESAX obOecredeHus: 0e30MacHOCTH
CBOETO 3/I0POBBS U 3[0POBBSI OKPY)KAIOMINX JIO/EH, COOMIOAeHNS HOPM
IPaMOTHOTO TOBEIEHHUS B OKpYKaIOUIeW NMPHUPOJHON cpene; MOHUMaHHUe
HEOOXOMMOCTH HCIIONB30BAaHUS JOCTH)KEHHH COBPEMEHHON OHOJIOTHH H
OMOTEXHOJIOTUI JJIS PAIlHOHAIEHOTO IPUPOAONOIH30BAHNUS




VYMeHue pematb 3JIE€MEHTApHbIE TE€HETHMUYECKHE 3aJadyd Ha MOHO- MU
IUrHOPUAHOE CKpEIIMBaHUE, CLEMJICHHOE HaClelI0BAHUE, COCTABIAThH
CXEMbl MOHOTUOPUAHOTO CKpEILMBAaHUS JUIsl NIPEJICKAa3aHUs HACIEIOBAHUS
IIPU3HAKOB y OPraHU3MOB

YMeHue BBINOJHATH JIAOOPATOPHBIE M MPAKTHYECKUE pabOThI, COOMI0IATh
MpaBujia IpHu padoTe ¢ y4eOHBIM U JIA0OPATOPHBIM 000PYIOBAHHEM

YMeHHe KPUTHUYECKH OIICHHBATh M HHTEPIPETHPOBATH HHOOPMAIIHIO
OMOJIOTUYECKOTO COJIEP KAHMSI, BKITFOYAOIIYIO TICEBOHAYYHbIC 3HAHUS U3
pa3auuHbIX HMCTOYHHKOB (CMUM, Hay4YHO-TIOMYJISIpHBIC MaTepHalbl);
STUYECKHE aCTIEKThl COBPEMEHHBIX MCCIIEI0BAHUN B OMOJIOTHH, METUIIUHE,
OMOTEXHOJIOTHH

10

YMeHue co3naBaTh COOCTBEHHBbIE NMHCbMEHHBIE M YCTHBIE COOOLICHMS,
0000mmas Ouonmoruvyeckyro MHGOPMAIUI0 M3 HECKOJBKUX HMCTOYHUKOB,
IPaMOTHO UCTIOJIb30BaTh MOHATUHHBINA anmapaT OHOJIOTHH

IIpoBepsiemble 3j1eMeHTHI coaep:kanus (10 kiaacc)

Kon

[IpoBepsieMblil AIEMEHT COJEPHKAHUS

buonorus kak Hayka

11

buonoruss - nHayka o »uBoil mpupozae. Ponp Ouonorun B dopmupoBaHUU
COBPEMEHHOM Hay4HOH KapTHHBI MUpa. CucTemMa OHMOIOrMYeCKUX HayK

1.2

MeToapl MO3HAHUS KUBOW MPUPOAbl (HAOMIOJEHUE, SKCIEPUMEHT, OMUCAHHE,
M3MEpeHHe, Kiaccuukanus, MOJAETUpPOBaHUE, CTaTUCTUYecKas o0paboTka
JTAHHBIX )

’KuBbie cuCTEMBI U UX OopraHu3sanusa

2.1

XKusble cuctembl (OMOCUCTEMBI) Kak IpeaMeT u3ydeHus Ouonoruu. CBoiicTBa
ouocucTeM U UX pasHooOpasue

2.2

VYpoBHM oOpraHuzanyu OHWOCHUCTEM: MOJEKYISPHO-T€HETUUYECKUH, KIETOUHBIH,
OpraHU3MEHHBIN, MOMYJALNOHHO-BUIOBON, IKOCUCTEMHBIN, OHOChepHbIH

XHWMHYECKUH COCTAB U CTPOEHUE KIIETKH

3.1

XUMUYECKUH COCTaB KJIETKHM. XUMHUYECKUE DIIEMEHTBI: MaKpO3JIEMEHTBHI,
MHKpOdJIEeMEHTHI. Boga wu  MuHepanbHble BemectBa. PYyHKIMU BOIBI U
MUHEpaJIbHBIX BEIIECTB B KieTKe. [loanepkanue ocMoThueckoro 0ajgaHca

3.2

benku. CocraB m crtpoeHue OenkoB. AMHHOKHCIOTBI - MOHOMEPHI OEIKOB.
He3zameHnMble M 3aMEHHMMbIE aMHHOKHUCIOTHI. AMHHOKHCIOTHBIH COCTaB.
YPOBHHU CTPYKTYpbl O€IKOBOM MOJIEKYbI (TIEpBUYHAS, BTOPUYHAs, TPETUYHAS U
YeTBEPTUYHAS CTPYKTypa). XHUMHUYECKHe CBOHCTBa OenkoB. buomormueckue
GbyHKIIMH OETTKOB.

®depMeHTHI - OHonoruyeckue Karanuszatopbl. CTpoeHue (epMmeHTa: aKTHBHBIN




LeHTp, cyOctpatHas crneuuduanoct. Kodepmentsl. Butamuabl. Otanuus
(epMEHTOB OT HEOPTAHMYECKUX KATAIU3aTOPOB

3.3

VYraeBoasl: MOHOcaxapuabl (TIIIOK03a, prdo3a M J1e30KCHpu003a), Tucaxapuabl
(caxapoza, JnakTo3a) W IONMcaxapuibpl (Kpaxmall, TJIMKOTeH, IEJUI0I03a).
Buonornveckue GyHKINHU YTIIEBOIOB.

Jlununpel:  Tpuraunepuabl,  crepounsl,  dochomunuasl.  ['uapodunsHO-
runpopoOHbIe cBOMCTBAa. buonormueckue ¢ynkmun aunuaos. CpaBHeHUE
YTJIE€BO/IOB, OEJIKOB U JTUMUAOB KaK HCTOYHUKOB SHEPTUU

3.4

Hyxneunosbie kucinotel: JIHK u PHK. HykneoTubl - MOHOMEPBI HYKJIEMHOBBIX
kucnor. Crtpoenne u ¢dynkuuun JHK. Crtpoenme u ¢dynkuum PHK. ATO:
CTpoeHHe U (HYHKIIUU

3.5

[wurosorus - Hayka o kietke. Knertounas Teopust. MeTo1bl U3y4EHHUS KIIETOK

3.6

Krnerka kak nenoctHas xuBas cucreMa. OOlue NMpU3HAKK KJIETOK: 3aMKHYTas
HapyxHas MemOpana, monekynsl JJHK kak reneruueckuil ammapar, cucrema
CHHTe3a Oelka

3.7

Tumbl KiIeTOK: dyKapuoTHdeckas U mpokapuoTndeckas. OCOOCHHOCTH CTPOCHHS
npokapuoTuyecko  kietku. Kierounas crenka Oakrepuil.  CtpoeHue
9YKApHOTHYECKOW KiIeTKH. OCHOBHBIE OTJIMYHS PACTUTEILHOW, XKMUBOTHOH H
I'pUOHOM KIIETKU

3.8

IIoBEpXHOCTHBIE CTPYKTYpBl KJIETOK - KJIETOUHAs CTEHKAa, TJIMKOKAJIUKC, HX
¢yskun. [1nazmatudeckas MmeMOpaHa, ee cBoiicTBa u pyHkuuu. lluronnasma u
ee opraHoujsl. OgHOMEMOpaHHbIE OpPraHOMJBI KJIETKU: SHJIOIIa3MaTudecKas
cetp (OIIC), ammapar Tonbmxku, auzocombl. [lodyaBTOHOMHBIE OpPraHOUIBI
KJIETKA: MUTOXOHJPHH, I1acTuisl. IIponcxoxneHne MUTOXOHIPUNA M IUIACTHUA.
Bunel nnactua. HemeMOpaHHblE OpraHoufbl KJIETKH: pUOOCOMBI, KIIETOYHBIN
LEHTP, PECHUYKH, )KTyTUKH. DYHKIIMM OPraHOUI0B KJIETKH. BriroueHus

3.9

SAnpo - perynstopHbiii neHTp kietku. CTpoeHue sifpa: siaepHas o00o0iodKa,
KapuoIia3Ma, XpOMaTHH, SAPBIIIKO. X POMOCOMBI

3.10

TpaHcnopT BENIECTB B KJIETKE

)KI/ISHG)IGSITGJ’IBHOCTI) KIJIETKH

4.1

OOmen BemiecTB, WM MeTabomu3M. AccUMHIALUS (TIACTUYECKUH OOMEH) u
JTUCCUMUIISALINS (PHEPTreTHYECKU OOMEH) - JIB€ CTOPOHBI €IWHOTO TIpoliecca
Metabonmu3ma. Tunbel oOMeHa BelecTB: aBTOTPO(dHBIN U rerepoTpodHbIi. Ponb
(hepMeHTOB B 0OMEHE BEIIECTB U MIPEBPAIICHUH YHEPTHH B KIIETKE

4.2

®dortocuntes3. CBeroBas u TeMHOBas (a3wl PporocuHTesza. Peakiuu dhoTocuHTE3A.
OddexTuBHOCTE PoTOCHHTE3a. 3HaYeHHE (OTOCHHTE3a IS JKM3HH Ha 3emIe.
Bnusinue ycnoBuit cpeapl Ha (OTOCHMHTE3 U CHOCOOBI MOBBILIEHUS €O
MPOIYKTHBHOCTH Y KYIbTYPHBIX PACTCHHIMA.

XeMmocuHTe3. XEeMOCHHTE3UPYIOIIHe OakTepur. 3HAYCHHE XEMOCHHTEe3a s
KU3HU Ha 3emMJie

4.3

DHepreTudeckuii oOMeH B KieTKe. PaciiernieHue BelIeCTB, BBIICICHHE U




aKKyMYyJIHDOBaHHME »HHEPruM B KIETKe. OTalbl SHEPreTHYecKoro oOMeHa.
I'mukonus. bpoxenne m ero Buubl. KucinopoaHoe OKUCIEHHE, WU KJIETOYHOE
neixanue. DPGHEeKTUBHOCTh SHEPTrETUIECKOTO 0OMEHA

4.4

Peakiiun marpuunoro cunrtesa. I'enernueckas nndopmanus u JIHK. Peanuzamus
TCHEeTHYECKOW WHpopManuu B KieTKe. ['eHeTHuecKuil KoJ M ero CBOWCTBA.
Tpanckpunius - mMarpuunblii cuHte3 PHK. Tpancnsuus - OuocuHTe3 Oenka.
KoaupoBanue amuHokuciot. Poss pubocom B 6GuocunTese Oenka

4.5

Hexnerounsie (opmbl Xu3HU - BUpychl. Mcropusi otkpeitusi BupycoB (.M.
WBanoBckuii). OcoOEHHOCTH CTPOCHHUS M IHKHU3HEACSITEILHOCTH BHPYCOB.
baktepuodaru. bose3Hu pacTeHHil, XUBOTHBIX W YEJIOBEKA, BBI3HIBAEMBIC
BUpycaMu. Bupyc nmMmyHnonedpunura yenoseka (BHUY) - Bo3doyautens CIIN/la.
[Mpodunaktrka pacmpocTpaHeHHs BUPYCHBIX 3200 ICBaHHIA

PasmHoxenue u WHIAUBUAYAJIIBHOC PA3BUTHUEC OPTaHNU3MOB

5.1

Knerounslii 1uKki, WiIM JKU3HEHHBIA IUKI kieTku. WHTepdaza u MHUTO3.
[Tpomeccel, mpoTekarone B uHTEpdaze. Permmmkanus - peakimus MaTpHYHOTO
cunteda JHK. Crpoenune xpomocom. XpOMOCOMHBIM Ha0Op - KapUOTHIL.
JuniouHeIi W TAUIOWJAHBIA ~ XPOMOCOMHBIE — HAOOpBL.  XpOMAaTHUJIBI.
[{uronornyeckue OCHOBBI PA3MHOXKEHUS W HWHIUWBUIYAJIbHOTO Pa3BUTHUSA
OpraHU3MOB.

Henenne kinetkn - muro3. Cragum murtosa. Ilpouecchl, mpoucxonsimiye Ha
pa3HbIX CTaAUSAX MUTO3a. buonornuecknii CMbICII MUTO3a

5.2

@opMBbI pa3MHOKEHHMsI OpPraHU3MOB: Oecrojoe M mosioBoe. Buasl Gecrosoro
Pa3MHOXKEHHUA: JI€JICHUE HaJABOE€, IIOYKOBAaHME OJHO- U MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3sMHOXEHHUE. HckyccTBeHHOE
KJIIOHUPOBAaHUE OPraHU3MOB, €70 3HAYE€HUE /IS CEJIEKIINH

5.3

[TonoBoe pa3MHOXKeHHE, €r0 OTINYHUS OT OECIOI0ro.

Metios. Cramuum wmeiioza. [lporeccel, mpoucxoisnue Ha CTaausIX Menosa.
IloBenenne xpomocoM B Menose. KpoccuHrosep. buonormyeckuil cmsicn H
3Ha4YEeHHE Meio3a

5.4

l"ameTorenes - mporecc 00pa3oBaHus MOJOBBIX KJIETOK y KMBOTHBIX. [looBBIE
JKeJe3bl: CEMEHHUKU M SUYHUKUA. OOpa3oBaHHE M Pa3BUTHE MOJOBBIX KIIETOK -
raMmer (crepmMaTro3ouj], SHIEeKIeTKa) - crepMarorenes u ooreHe3d. OcoOEHHOCTH
CTPOEHMS SIMLIEKIETOK U criepmaTo3onoB. Omnogorsopenue. Ilaprenorenes

5.5

WupuBuayanbHoe — pa3BuTHe  (OHTOreHe3).  OMOpUOHAJIbHOE  pa3BUTHE
(ambpuorenes). Dtanbl SMOPHOHATIBHOTO Pa3BUTHS Y MMO3BOHOYHBIX KHBOTHBIX:
npoOrieHue, racTpyssiius, opraHoreHe3. IloctaMOpruonanbHOE pa3BUTHE. THUIBI
MOCTAMOPHOHAIBHOTO Pa3BUTHUSA: TMPSAMOE, HENpsMoe (JIMYMHOYHOE). BnusHue
Cpebl Ha pa3BUTHE OPTaHU3MOB; (PAKTOPBI, CIOCOOHBIE BHI3BIBATh BPOKICHHBIC
YPOJICTBA.

Poct u pazButue pacrenuii. OHTOreHe3 HBETKOBOTO PACTEHHUS: CTPOCHUE CEMEHH,
CTaJ1H Pa3BUTHS

HaCJ'IeI[CTBCHHOCTB U U3SMCHYUBOCTb OPTaHU3MOB




6.1

[Ipenmer u 3amaun reHeTuku. Victopus pa3BUTHS TE€HETUKHU. Bkiaa poccuiickux
U 3apyOeXHBIX VYYEHBIX B pPa3BUTHE TEHETUKH. MeToAbl TEHETHUKH
(rubpugoIOrNYEeCcKuii, UTOTEHETUYECKUH, MOJICKYJISIPHO-T€HETUUECKHIA ).
OCHOBHBIE T'€HETHYECKHE MOHATH. | eHeTHuecKas CHUMBOJIMKA, HUCIIOJIb3yeMasd B
CXeMax CKpellMBaHun

6.2

3aKOHOMEPHOCTH HAacCJEJOBaHUs MPU3HAKOB, YyCTaHOBJEHHbIE [. MeHaeneM.
MoHOTHOPUIHOE CKpeUIMBaHUE. 3aKOH eIUHO00pazus THOPUAOB MEPBOTO
nokosienus. IIpaBuwiio JgomMuHHpOBaHMS. 3aKOH paCUICIUICHHS TPU3HAKOB.
I'unioresa uncrorsl ramer. [loJIHOE M HEMOJIIHOE JOMUHHUPOBAHUE.

JluruOpuaHoe CKpeuMBaHue. 3aKOH HE3aBHUCHMOTO HACJICJIOBAHMS IPU3HAKOB.
[utoreHeTnvyeckue OCHOBBI JUTHOPUAHOTO CKpEIIMBAaHUA. AHAIU3UPYIOLIEEe
cKkpeuuBanue.  lMcrnonp3oBaHME — aHANU3HUPYIOLIEIO  CKpEIIMBaHUSA IS
olpezieNIeHUs] TEHOTHUIIa 0CO0U

6.3

CuennenHoe HaciefoBaHue npusHakoB. Padora T. Moprana no cremjieHHOMY
Haclle/IoBaHUIO TeHOB. HapylieHwe cueluieHuss TeHOB B pe3yJsbTaTe
KPOCCUHIOBepa. XpOMOCOMHAasi TEOpHUsl HACIEACTBEHHOCTH. ['eHeTHueckue
KapThl.

I'enetnka mona. XpoOMOCOMHOE OIpEJeNeHHE IoJa. AyTOCOMBI U IOJIOBBIE
xpomocoMbl. ['omorameTHele M rereporaMeTHble opranusMel. HacienoBanue
IMPHU3HAKOB, CUCIVICHHBIX C ITOJIOM

6.4

N3meHunBOCTh. BHabl M3MEHYMBOCTH: HEHACIEACTBEHHAs M HACJEACTBEHHAS.
Ponp  cpenpl B HEHACIEACTBEHHOM  M3MEHUMBOCTU.  XapaKTEPUCTHKA
MOJU(UKAITMOHHON W3MEHYMBOCTU. BapuanuoHHbI psAg W BapuallMOHHAs
kpuBas. Hopma peakunu npusHaka. KonnuecTBEHHbIE M KaUECTBEHHBIE TPU3HAKU
1 UX HopMa peakiuu. CBolicTBa MOIM(DUKAIIMOHHOW H3MEHUYUBOCTH

6.5

HacnenctBeHHas, wWiIM TeHOTMNHYECKas, W3MEHUMBOCTh. KoMmOuHaTHBHAs
M3MEHYMBOCTb. Melo3 M T1OoJIoBOM Tpolecc - OCHOBAa KOMOWHATHUBHOM
U3MEHYMBOCTH. MyTannoHHas u3MeHYMBOCTh. Kiaccudukanus MyTarnuii:
TE€HHBbIE XPOMOCOMHBIE, T€HOMHBIE. HacToTa U NpUYMHBI MyTanuii. MyTareHHbIe
¢dakTopsl. 3aKOH TOMOJIOTHYECKHUX PSAJIOB B HAacJIeACTBEHHON n3MeHunBoctu H.M.
Basuitosa

6.6

I'eneruka yenoBeka. Kapuotun uyenoBeka. (OCHOBHBIE METOJbl TE€HETUKHU
4eNI0BeKa: reHEeAIOTUYECKUH, OJIU3HEIOBBIH, LIUTOTEHETUUECKUH,
OMOXMMHYECKUH, MOJEeKyIsipHO-reHeTuuecKuidl. COBpeMEHHOE OmpeeeHne
TEHOTHUIIA: NTOJJHOTEHOMHOE CEKBEHHPOBAHHE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C
rmomomnpio III[P-amanm3a. HacnencTBeHHbIe 3a00JIeBaHHUS YEIIOBEKA: TCHHBIC
Oosie3HH, OOJIE3HU C HACIEACTBEHHON MPEApacloyioKeHHOCThIO, XPOMOCOMHBIE
6one3nu. ComaTHueckue M TeHepaTUBHbIE MyTaluu. [IpUHIUIBI 30pOBOTO
o0Opa3a JKM3HHU, JAMArHOCTUKH, MPOMUIAKTUKA M JIEYEHUS TEeHETHYECKUX
0ose3Heill. MeauKo-reHeTUYeCKOe KOHCYJIbTUPOBAaHNE. 3HAUEHWE MEIULUHCKON
TCHETHKH B IPEIOTBPAILCHUH U JICYCHUU T'eHEeTUYECKUX 3a00JIeBaHMI yenoBeka

Cenexiust opraau3MoB. OCHOBBI OMOTEXHOJIOTUU

7.1

Cenekiusi KaKk Hayka M TMpOIECC. 3apOXKJICHUE CENEKIMH U JIOMECTHUKAIUs.
Yuyenne H.M. BaBunmoBa o0 1ieHTpax NPOUCXOXKACHHS W MHOT0O00pa3us




KYJIbTYPHBIX pacTeHuil. LleHTphl MpOUCXOXKICHHs TOMAIIHUX KUBOTHBIX. COpT,
opo/Jia, MITaMM

7.2

CoBpeMeHHbIE METOJBl CeleKIUU. MaccoBbli M MHIMBUIYaldbHBIH OTOOpPHI B
CCJIEKIIMM DPAcTeHUN M XKUBOTHBIX. OIeHKa JKcTepbepa. bnmskoponcTseHHOE
cKkpeuiBanue - MHOpuaMHT. Yunctas nuHug. CKpemuBaHUE YHUCTBIX JIMHUH.
I'erepo3uc, unu rudpunHas cuna. HepoacTBeHHoOe ckpelMBaHue - ayTOpPHIMHI.
Otnanennas rulOpuauzaumst M ee ycnexu. VckyccTBeHHBII MyTrareHes u
[IOJIyYE€HUE IOJUIUIONAOB. JIOCTM)KEHHs CENeKUUU PpAacTEHUH, JXUBOTHBIX U
MHUKPOOPTraHU3MOB

7.3

buorexHonorust kak orpacib IpOU3BOACTBA. ['€HHas WH)KEHepUs. OTalbl
coznanust pekomOuHanTHOM JIHK u Ttpancrenseix opranusmoB. Kierounas
nHxeHepus. Kinerounsie KyabTypbl. MUKPOKIOHAIbHOE PA3MHOKEHUE PACTEHUIA.
KnoHupoBaHue BBICOKONPOAYKTHBHBIX CEIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.
Okojoryyeckue M 3Thyeckue  npobinembl. MO - reHetuuecku
MOJUGUIMPOBAHHBIE OPTaHU3MbI

Kon

HpOBepﬂeMLIe IpEeAMETHBIC PE3YJIbTATBI OCBOCHUS OCHOBHOH

MIPOBEPSIEMOTO 00pa3zoBaTebHON MPOrpaMMBbl CpEHEro 00111er0 00pa3oBaHUs

pe3ynbTaTa

1

CdopmupoBaHHOCT, 3HAHUH O MECT€ W pPOJNM OUOIOTUM B CHCTEME
HAay4YHOTO 3HAHUSI €CTECTBEHHBIX HAyK, B (JOPMHUPOBAHHUU COBPEMEHHOMU
€CTECTBEHHO-HAyYHOM KapTUHbl MHpPAa U HAYYHOTO MHUPOBO33PEHHUS; O
BKJIQJIE POCCHUUCKUX U 3apyOekKHBIX YUYEHBIX-OMOJOTOB B pa3BUTHE
Oouosnoruy; (QyHKIMOHAIBHONM TpPaMOTHOCTH 4YeJIOBEeKa Ui pelIeHUs
KU3HEHHBIX 3a]1a4

YMeHue packpbiBaTh COJEpKaHUE OMOIOTHYESCKUX TEPMHUHOB U TIOHSITHIA:
BUJI, TOMYNSLHS, TEHO(POHI, HBOIIOLHUSA, IBUXKYIIUE CHIBI ((aKTOpHI)
SBOJIIOLIMM,  MPHUCIOCOOJIEHHOCTh  OPraHU3MOB,  BHA000pa3oBaHHeE,
9KOJIOTHYECKHe (PaKTOpPhI, IKOCHCTEMA, TMPOIYLEHTHI, KOHCYMEHTHI,
PEAYIEHTHI, MU IUTAaHUS, SKOJOTHYecKas IHUpaMuaa, OHOTeoIeHO3,
ouochepa

YMenue wu3naraTh OUOJOTHYECKHE TEeOpHH (dBONMONMOHHAS Teopust Y.
HapBI/IHa, CHUHTCTHUYCCKasA TCOPHAL 3BOJ'IIOIII/II/I), 3aKOHBI 1 3aKOHOMEPHOCTHU
(3apogpimeBoro  cxoactBa K.M. bopa, uepemoBaHHS  TJIaBHBIX
HarnpaBieHudd u mytei 3Bomoruu A.H. CeseprioBa, yueHust o 6mocdepe
B.U. BepnHanckoro), onpenensaTh TPaHUIBl UX MPUMEHHUMOCTH K KHBBIM
CHUCTeMaM

YMeHue BIaAeTh METOJAaMH HAYYHOTO TIIO3HAaHUS B  OHOJIOTHH
(HabnrofeHWEe W OINMMCAaHUE JKUBBIX CHCTEM, TIPOIIECCOB U SIBJICHUI;
OopraHu3amysi ©W  TPOBEACHHE  OMOJIOTMYECKOTO  JKCIEPUMEHTA,
BBIJIBUYKEHUE THUIIOTE3bI; BBISIBICHUE 3aBUCUMOCTH MEXKIY UCCIETyEeMbIMU
BEJIMYMHAMHU, OOBSCHEHHUE IOJYYCHHBIX PE3YyIbTaTOB, HCIIOJIb30BaHHBIX




HAy4YHBIX TOHATUH, TEOPUHM M 3aKOHOB; YMEHHE JejaTb BBIBOABI Ha
OCHOBAHUU IOJYyYEHHBIX PE3YJIHTATOB)

VYMeHue BBIIEHATh CYIIECTBEHHBIC MPU3HAKU CTPOCHUS OMOJIOTHYECKUX
00BEKTOB: BHUJIOB, MOMYJISAIHHA, MPOAYIIEHTOB, KOHCYMEHTOB, PEIYyIICHTOB,
OHMOTeOIIEHO30B M IKOCUCTEM; OCOOCHHOCTH IPOIECCOB HACIEICTBEHHON
H3MEHYUBOCTH, €CTECTBEHHOT'O otbopa, BH1000pa3oBaHus,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB, ACHCTBHSI IKOJIOTUYECKUX (DaKTOPOB HA
OpraHu3Mbl, MEpPEeHOCa BEHIECTB M IOTOKAa HHEPTHMM B HSKOCHUCTEMAX,
AHTPONIOTEHHBIX U3MEHEHHM B  OJKOCHCTEMAx CBOEH  MECTHOCTH,
KPYTroBOPOTa BEIIECTB M OMOTCOXUMHUUYECKHX IIUKIIOB B Onochepe

YMeHHe ~ NpPUMEHATh  NOJY4YeHHble  3HaHUA  JUII  OOBACHEHMS
OMOJIOTUYECKUX TIPOLIECCOB W SIBJICHUMU, JJISI TPUHATHS TMPAKTHYECKHX
peleHrii B MOBCEIHEBHOM >KM3HM B ILIENsAX oOecredyeHus: 0e30MacHOCTH
CBOETO 3JI0POBbsSl M 370POBbSl OKPYKAIOLIMX JIOJEH, COOIIOACHUS HOPM
I'PaMOTHOIO IIOBEICHMS B OKPYKAIOLIEH NMPUPOAHOM cpele; MOHUMaHUE
HEOOXOJAMMOCTH HCIIOJIB30BaHMS JIOCTHKEHUH COBPEMEHHOW OHOJIOTHH
JUI PaliMOHaIbHOIO IPUPOIOTIOIb30BaAHUS

VYMeHue pemarb 3JE€MEHTapHble OMOJOTMYECKHE 3aJadM, COCTABIATH
CXEMBbI IEpEHOCca BEUIECTB U SHEPIUHU B IKOCUCTEMaX (L€ MUTAHNSA)

YMeHue BBINOJIHATH JIAOOPAaTOpHBIE U MPAKTHUYECKUEe paboThl, COOM0IATh
IpaBwiIa npu padboTe ¢ yueOHbIM U J1abopaTOPHBIM 000py0BaHUEM

YMeHue KpUTHUYECKH OLIEHWBATh M HWHTEPIPETUPOBATh HHPOPMAIUIO
OMOJIOTMYECKOTO COAEPIKaHUs, BKIIOUAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
paznuuHbiX HcToyHMKOB (CMUM, Hay4dHO-TOMyNsipHBIE MaTepuabl);
paccMaTpuBaTh TI00albHBIE HKOJOTHYECKUE MPOOJIEeMbl COBPEMEHHOCTH,
(hopMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO TIO3UIIHIO

10

YMeHue coznaBaTh COOCTBEHHBbIE MHCbMEHHBIE M YCTHBIE COOOLICHMS,
00001mmas OMOJIOrHYecKyto HMH(OPMAIMIO M3 HECKOJbKUX MCTOYHHKOB,
IPaMOTHO UCMOJIb30BaTh MOHATUHHBIN anmapaT OMOIOrUH

IIpoBepsiembie 31eMeHTHI coaep:kanus (11 kiacc)

Kon

[TIpoBepsieMbIil AIEMEHT COJEPHKAHUS

OBOJIIOIIMOHHAS OMOJIOTUSA

1.1

DBOJIIOLIMOHHAS TEOPUS M €€ MECTO B OMOJIOTHH.

CugerenbcTBa  3BOJIONMU.  llameoHTONOrMYECKHe:  MOCIENOBATEIbHOCTD
MOSIBJICHUS BUAOB B TAJCOHTOJOTMYECKOH JIETONMHMCH, MEpeXOIHble (OPMBI.
buoreorpaduyeckue: cxoncTBO H paznuuue (ayH U (IOp MaTEpUKOB H
OCTPOBOB. DMOPHOJIOTUYECKUE: CXOCTBA U PA3INIHI SMOPHOHOB Pa3HBIX BUIOB
MO3BOHOYHBIX. CpaBHUTENFHO-aHATOMHUYECKUE: TOMOJOIMYHBIC, aHAJOTHYHBIE,
PYAMMEHTapHBIE OpPTraHbl, aTaBU3MBL. MOJEKYIIPHO-OMOXMMUYECKHE: CXOJCTBO
MEXaHU3MOB HACJIEZICTBEHHOCTH M OCHOBHBIX METAa0OIMYECKHX MyTeH y Bcex




OpPTraHU3MOB

1.2

OpomouronHass  teopuss Y. Jlapuna. IIpeanocbuiku  BO3HUKHOBEHUSA
napBUHM3MA. J[BIDKYyIIME CHJIBI SBOJIIONUH BUIOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOKEHHE MPU OTPAHUYCHHOCTH PECYpPCOB, HEOMpEIeICHHAs N3MEHYUBOCTD,
00opn0a 3a CyIecTBOBaHUE, €CTECTBEHHBINH 0TOOP)

1.3

Cunrernueckass Teopust d3Boionuu (CTD) M  OCHOBHBIE €€ IOJIOKECHHUS.
MuxkposBostorus. [lomynsanus kak eIMHUIAa BUAA U YBOJIOLUN

1.4

JiBmwxyue cuiabl ((pakTopsl) SBONIONMUA BHUJOB B IpHpojae. MyTalMOHHBIHN
nporecc U KOMOMHATUBHAs M3MEHUMBOCTb. IlomynsiuoHHBIE BOJIHBI M Apeid
reHoB. M3omsiusa u murpanus. EcrecTBeHHBIN 0TOOp - HampaBisitouui hakTop
sBOJOLUH. DPOPMBI €CTECTBEHHOTO 0TOOpA.

[IprucrocoOIeHHOCTh  OPraHU3MOB KaK  pe3yibTaT dBoionuu. [Ipumepsr
IPUCIIOCOOTIEHUH Y OpraHu3MoB. ApoMOp(O3bl U HAMOAANTALINY.

Bun u Bunoo6paszoBanue. Kpurepun Buga. OcHOBHBIE (hOpMBI BUAO0OPA30BaHUS:
reorpaguueckoe, 3K0JI0rHuecKoe

1.5

Maxkpospomtorusi.  Dopmbl  dBoMONMH:  QUIETHYECKas, JAMBEPreHTHas,
KOHBEpreHTHas, napamienbHas. HeoOpaTumocTs 3BoIIOLUN

Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 3eMile

2.1

JloHay4yHble TIPEACTABICHHUS O 3apOKJICHHM >KW3HU. HayuHble rumoressl
BO3HUKHOBEHHUS XU3HM Ha 3emiie: aOMOreHe3 M NaHCIepMus. XUMHUYecKas
IBOJIIOLMS.  ODKCIEPUMEHTAIbHOE TIOATBEPKACHUE XUMHUYECKONW OSBOJIOIHH.
HauanbHble 3Tanbl Ouosnoruueckoi spomonuu. I'mnoreza PHK-mupa. Ilepsbie
KJIETKHU U UX 3BOIIOLNA. POPMHUPOBAHNE OCHOBHBIX I'PYIII KUBBIX OPraHU3MOB

2.2

Pa3Butne xu3Hu Ha 3emie mo spam u nepuojam. Karapxeil. Apxeiickas u
npotepo3oiickast dpel. Ilanmeo3oiickas spa M ee mNepuoibl: KeMOpUHCKHUH,
OPIIOBUKCKHW, CWJIYPUWCKWW, JI€BOHCKHI, KAaMEHHOYTOJbHBIM, MEPMCKHUH.
Me3so301¥icKas 3pa U €€ NIepUOIbl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

KaliHo3oiickass »3pa ®W €€ MNepuojabl:  MaJCOreHOBBIA,  HEOTCHOBBIN,
AQHTPOIIOICHOBBIM. XapakTepUCTUKA KIMMAaTa U TEOJIOTHYECKUX IPOLECCOB.
OCHOBHBIE 3TaIlbl 3BOIIOIUU PACTUTENBHOTO U )KUBOTHOT'O MUpa. ApoMop(}o3bl y
pacTeHMi M XUBOTHbIX. [losiBlIeHMe, pacuBeT M BBIMHpPAHUE TPYMI KUBBIX
OpraHU3MOB

2.3

Cucrema OpraHM4ecKOro MHpa Kak OTpaxkeHHe HBojouud. (OCHOBHbBIE
CUCTEMATUYECKUE TPYIIIbl OPraHU3MOB

2.4

DBoOLMS YesloBeKa. AHTPOIONIOTHS Kak Hayka. Pa3Butue mnpencTaBieHHH O
MIPOUCXOXKACHUN dYeloBeKa. MeTonsl M3ydeHHsl aHTpororeHeza. CxojactBa o
pa3nuyus yenoBeka U )KMBOTHBIX. CHCTEeMaTHUECKOE MOJI0KEHHE YETIOBEKA.
JBrxymue cuibl (pakTopbl) aHTponorene3a. HaciencTBeHHas H'3MEHUYUBOCTD U
€CTEeCTBEHHbII 0TOOp. OOIIECTBEHHBIH 00pa3 KHU3HH, W3TOTOBJICHHE OPYAMN
TpyAa, MBIIIJICHHE, PEYb

2.5

OcHOBHBIE CTaAMM M BETBU HBOJIIOLMH YEJIOBEKA: aBCTPAJIONUTEKH, YenmoBek
ymensiid, Yenosek npsMmoxondmui, YenoBek HeaHaepranbCKkui, Yenosek




pazymHblii. Haxoaku HMCKoOmaeMbIX OCTAHKOB, BpEMs CYILECTBOBaHHS, 00JacTb
pacrpocTpaHeHHs, 00bEM TOJIOBHOTO MO3Tra, 00pa3 KU3HHU, OPYAUs

2.6

Yenoseueckue pacbl. OCHOBHBIE OOJBILINE pachl: €BpONEOUHas (eBpa3uiickas),
HEerpo-aBCTpaJIONIHAs (3KBaTopuanbHasi), MOHI'OJIOUAHAs (a3uarcko-
amepuKaHcKast). YepTbl IpUCIIOCOOIEHHOCTH IPEICTABUTENCH YETIOBEYECKUX Pac
K yCIIOBUSM cyliecTBoBaHMs. EnnHcTBO uenoBedeckux pac. Kpuruka pacuzma

OpranusMsbl 1 OKpyXKaromias cpeaa

3.1

DKoJjorus Kak Hayka. 3aJladyd M pasfesibl SKOJIOIMH. MeToabl 3KOJIOrHYeCKHX
ucclieloBaHu. DKoslornyeckoe MupoBo33peHue. Cpeibl 00UTaHUsI OPraHU3MOB:
BOJ[HAs, HA36MHO-BO3/1yLIHAs1, [IOYBEHHAs], BHYyTPUOPraHU3MEHHAs

3.2

Okonorudeckue  ¢dakropel. Krmaccupukanus  3KOJIOTHYECKUX  (DAKTOPOB:
abuoTnyeckre, OWMOTUYECKHE W aHTPONOTrCeHHbIC. JIEHWCTBUE HKOJOTHYECKUX
(haKkTOpOB HA OPTAHU3MBI

3.3

AbuoTtnueckue (akTOpbl: CBET, TEMIIEparypa, BIXHOCTh. DoTonmepmomusm.
[IpucnocoOnenuss OpraHu3MOB K  JCHCTBHUIO  aOMOTHYECKHMX  (DAKTOpOB.
buonornueckue puTMsl

3.4

buotnueckne ¢akropel. Buapl OMOTHYECKMX B3aUMOJCHCTBUI: KOHKYPEHIIHS,
XMIIHUYECTBO, Mapa3uTH3M, MYTyalu3M, KOMMEHCAJIM3M (HaxJIeOHUYEeCTBO,
KBapTHUPAHTCTBO), aMEHCaU3M, HEUTpaiu3M. 3HaueHHe  OUOTHYECKUX
B3aMMOJICHCTBUM IS CYIIECTBOBAHUS OPTaHU3MOB B IIPUPOTHBIX COOOIIECTBAX

3.5

OKOJIOTUUECKHE XapaKTCPUCTHUKU MOITYJIAIIUH. OcHoBHbBIC IIOKa3aTCIn
MOomyJiauu: YHUCICHHOCTb, IIJIOTHOCTH, POXIAAEMOCTb, CMCPTHOCTH, IIPHUPOCT,
MUrpamnus. I[I/IHaMI/IKa YHUCJICHHOCTHU IOMYJISALIUA U €€ PETYIIIUSA

COO6H_IGCTBa N 3KOJOTMYCCKUC CUCTEMbI

Coo0miecTBo opraHu3moB - OwuoreHo3. CTpyKTypbl OHOIIEHO3a: BHUAOBAf,
MPOCTPaHCTBEHHAs, Tpoduueckas (muieBas). Buasl-momunantel. CBsi3M B
OuoreHos3e

4.2

Okojoruueckue cuctembl (9kocuctemsbl). [loHsitue 00 dKocucTeMe U
ouoreonenose. DyHKIMOHAIbHBIE KOMIIOHEHTBI SKOCHCTEMBI: IPOIYLEHTHI,
KOHCYMEHTBI, peAyleHThl. KpyroBopoT BelecTB U MOTOK SHEPTUU B IKOCUCTEME.
Tpoduueckue (muieBble) ypOBHM OHKocucTeMbl. [lumieBble 1enu M CeTH.
OcCHOBHBIE II0Ka3aTeJIN SKOCHCTEMBI: OHMOMacca, MPOAYKIUS. DKOJIOIMYECKHE
NUPaMUbL: TPOJIYKIIMH, YUCIEHHOCTH, Ouomacchl. CBoOiCTBa 3KOCHCTEM:
YCTOWYMBOCTD, CAaMOpETryIsiusl, pazsutue. Cykieccus

4.3

[IpupoHbIE S5KOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOWHOIO WIIN
LIMPOKOJIMCTBEHHOTO JIECa.

AHTpPOIIOTrE€HHbIE SKOCUCTEMBI. ATpPO’KOCHUCTEMBI. YpO0IKOCHCTEMBL.
buonorudeckoe u X03HCTBEHHOE 3HAYECHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.
buopaznooOpasue kak daktop ycroumBocTH dKocucteM. CoxpaHeHHe
OMO0JIOTNYECKOTo pazHooOpa3us Ha 3emiie

4.4

VYuenue B.M. Bepnanckoro o Ouocdepe. I'panuiubl, coctaB U CTPYKTypa




ouocdepsl. XKuBoe BemectBo W ero ¢yHkuuu. OcobeHHOCTH OMOochephl Kak
rI00anpHOM 3KOCHCTEMBI. J[MHAMUYecKoe paBHOBECHE W OOpaTHas CBS3b B
ouocdepe. KpyroBopoTsl BEIIECTB M OHOTC€OXMMHUYECKHE IHKJIBI 3JEMEHTOB
(yrnmepopa, azora). 3oHaIbHOCTH Orochepsl. OCHOBHBIE OMOMBI CYIITN

4.5

YenoBedecTBO B Omocdepe 3emian. AHTPOIOTEHHBIE M3MEHEHHUS B Oumocdepe.
['moGasibHBIE IKOJIOTHYECKUE MTPOOIIEMBI.

OcHOBa palMOHANBHOTO YIPABICHHS MNPUPOAHBIMH pecypcamMu M HX
ucnoib3oBaHue. JlocTikeHus] OMOJIOTHH U OXpaHa MPHUPOIbI

IIpoBepsiemblie Ha EI'D mo 0uoJioruu Tpe6oBanus
K pe3yJIbTaTaM OCBOEHHS OCHOBHON 00pa30BaTe/IbHOM MPOTrpaMMbl
cpeaHero oo1ero o0pa3zoBaHus

Kon

[IpoBepsiembie TpeOOBaHUS K IPEIMETHBIM PE3yIbTaTaM OCBOCHHUS

MIPOBEPSIEMOTO | OCHOBHOI 00pa3oBaTeIbHON MIPOrpaMMBbI CpeIHEro o0IIero o0pa3oBaHus

TpebOoBaHU

1

CpopMUpPOBAaHHOCTh 3HAHUM O MECTE€ M POJU OHOJOTUU B CHUCTEME
€CTECTBEHHBIX HaykK, B dbopMUpoBaHUH COBpEMEHHOM
€CTECTBEHHOHAYYHOW KapTUHBI MHUpA, B MO3HAHUHM 3aKOHOB MPUPOJBI U
pEelIeHNN KU3HEHHO BAXKHBIX COLMAIBHO-ITUYECKUX, SKOHOMHUYECKHX,
9KOJIOTMUECKUX MPOOJIEM UEIOBEYECTBA, a TAaKXKE B PELIEHHH BOIPOCOB
paIMoOHaIBbHOTO TMPHUPOAONONIB30BaHUS, B (HOPMUPOBAHUM IIEHHOCTHOTO
OTHOIIIEHUS K TIPUPOJIE, OOIIECTBY, YEITOBEKY; O BKJIAJ€ POCCUMCKUX U
3apyOeKHBIX YUEHBIX - OMOJIOTOB B pa3BUTHE OHOIOTHH

Brnanenue cucremoil 3HaHUM 00 OCHOBHBIX METOJaX Hay4HOT'O MO3HAHMS,
UCIOJIb3YEMBIX B OHOJIOTMYECKUX MCCIEIO0BAHUSAX JKHUBBIX OOBEKTOB M
KOcHCTeM  (omucaHMe, M3MepeHHe, IMpoBeAeHHEe  HalaroaeHuil);
Croco0aMH BBISIBJICHHS U OLICHKU aHTPOIIOT€HHBIX U3MEHEHUH B IPUPO/IE.
YMeHHE BBIABUTATb THUIIOTE3BI, IPOBEPATh MX DKCIEPUMEHTAIbHBIMU
cpeactBamu,  GopMynHMpys Leldb  HUCCIEIOBaHMs,  aHAIU3UPOBATH
IIOJIyYEHHBIE PE3YJIbTaThl U 1€1aTh BEIBOJBI.

BeIBIIEHME  3aBHCHMOCTH  MEXJY  MCCIEIYEMBIMH  BEIUYMHAMU,
OOBSICHEHUE TOJyYEHHBIX DPE3YJIbTaTOB U (POPMYJIMPOBAHHE BHIBOJOB C
HCIIOJIb30BAaHUEM HAYYHBIX ITOHATUM, TEOPUN U 3aKOHOB

YMeHne BIaJeTh CUCTEMOW OMOJIOTMYECKUX 3HAHWM, KOTOpas BKIIIOYAET:
OCHOBOIIOJIAraronre OMONIOrnYeCKre TEPMUHBI U MOHATHS (’KU3Hb, KIIETKa,
TKaHb, OpraH, OpraHW3M, BHJ, MOMNYJSAIMS, JKOCHCTEMa, OMOLEHO3,
6uocdepa; MeTabonMU3M, TOMEOCTa3, KIETOYHBIH UMMYHHUTET, OMOCHHTE3
Oeka, OMOTIOTUMEPHI, JIMCKPETHOCT, CaMOPETYJISIIHS,
CaMOBOCIIPOU3BE/CHUE, HACJIEICTBEHHOCTb, WU3MEHYUBOCTb,
SHEPro3aBUCUMOCTb, POCT U Pa3BUTHE);

Ouonornyeckue Teopuu: kierounas teopus T. llIBanna, M. [llneiinena, P.
BupxoBa; kioOHaIbHO-CeNEeKTUBHOTO uMMyHuTera [I. Opmux, W.H.
MeuHuKoBa, XpOMOCOMHAsl TEOpUs HACIeACTBEHHOCTH T. MopraHa, 3aKkoH




3apoabimeBoro cxoactsa K. bapa, sBomonmonnas teopust Y. J[apBuna,
CUHTETHYECKAs] TEOpHUs HBOJIOLMHU, Teopusl aHTtpornoreHeza Y. [lapBuHa;
teopusi 6uoreoneno3a B.H. Cykauesa; yuenne H.M. BaBmiioBa o nmeHTpax
MHOT000pa3usi U MPOMCXOXKICHUSI KyIbTYpHBIX pacTeHuil, yuenue A.H.
CeBeprioBa O TMyTIX UM HalpaBlICHUSAX SBOJOIUH, YyudeHue B.I.
Bepnajckoro - o 6uocdepe); 3akoHBI (eIMHOOOPa3HUsi TOTOMKOB MEPBOTO
MOKOJICHUS, PpACHICIJICHUS] TPU3HAKOB, HE3aBUCHMOTO HAcIeJI0BaHUs
npusHakoB ['. MeHnens; CUEIUIEHHOrO HAaclIeIOBaHUS IPU3HAKOB U
HapylleHus cremieHuss reHoB T. MopraHa; roMoJOoru4ecKux psIoB B
HacleACTBeHHOM wu3MeHumBocTd H.M. BaBuinoBa; I'€HETHYECKOIro
paBHoBecust J[x. Xapnu u B. BaiinOepra; 3apossimeBoro cxoxacrtsa K.
bapa; 6uorenernueckuii 3akon J. ['exkens, @. Miosepa);

MPUHIIMIIBI (YUCTOTHI FaMET, KOMILJIEMEHTAPHOCTH);

npaBwia (MuHuMmyma FO. JIuOwmxa, SKOJOTHYECKON MUpaMHIbI YHCET,
OMOMAacChl U DHEPTHUN);

runote3bl (koanepBatrHod A.M. Omnapuna, nepBuyHoro OymboHa JIx.
Xonpaeitna, mukpocdep C. @okca, pudbozuma T. Uek)

YMeHue peiuiatb  ITOMCKOBBIC OHOJIOrHYECKHUE 3aJa4u, BBISBJIATH
MPUYUHHO-CJICACTBCHHBIC CBA3U MCKAY HCCIICAYCMbIMU OHOJIOTTYECKUMU
O6’beKTaMI/I, npooeccaMu U ABJICHHUAMMU, ACJIATb BBIBOJAbLI M IIPOIHO3bI Ha
OCHOBAHUU MMOJYYCHHBIX PE3YJIbTATOB,

COCTaBJIAITb TCHOTUIMMYCCKUC CXEMbI CKPCIIUBAHUA JISI PA3HBIX THIIOB
HaCJICOOBaHHA IMPU3HAKOB Yy OpPraHHM3MOB, COCTaBJIATH CXEMBI IICPCHOCA
BCIICCTB U DHCPI'UU B 3KOCUCTEMAX (I_ICHI/I MHUTaHusA, ITMIICBLIC CCTI/I)

YMeHue yCTaHaBIMBAaTh B3aMMOCBSI3U MEXAY CTPOCHMEM M (DYHKIMSAMM:
OpPraHOMJIOB, KJIETOK Pa3HbIX TKAHEW, OpraHaMu U CUCTEMaMu OPraHoOB Yy
pacTeHMi, )KUBOTHBIX M 4YeNIOBEKa; MEXJy 3TanaMu OOMEHa BEIECTB;
JTanaMy KJIETOYHOTO IMKJIA U KU3HEHHBIX IUKIOB OPraHU3MOB; 3TallaMH
SMOPHOHAIIBHOTO Pa3BUTHS; T€HOTHIIOM M (heHOTUNOM, (EHOTHIIOM H
¢dakTopamMu cpenbl OOUTaHMS; MPOLECCAMU DSBOJIOLUM; JABMXKYILIUMU
CUJIaMH aHTPOIIOT€HEe3da; KOMIIOHEHTAMH pAa3IMYHBIX JKOCHUCTEM H
MPUCTIOCOOTICHUSIMHI K HUIM OpTraHU3MOB

YMeHue BBIIEIATh CYIeCTBEHHBIC TPU3HAKY:

CTPOEHHUSI BUPYCOB, KJIETOK MPOKAPUOT M IYKAPUOT; OJHOKIETOUHBIX U
MHOTOKJICTOYHBIX OPTaHU3MOB, BHUJOB, OHOTEOIICHO30B, AKOCHUCTEM |
onocdepsl; CTPOCHHsI OpPTraHOB U CHCTEM OPraHOB PACTEHUH, KUBOTHBIX,
YEJIOBEKA; MPOIECCOB KU3HEACATEIHPHOCTH, MPOTEKAIINX B OPraHU3Max
pacTeHMid, )KMBOTHBIX M YEJIOBEKa; OWMOJIOTMYECKUX MPOIIECCOB: OOMEHa
BemecTB  (MetabonusMm), wuWHGOOpPMAIMM W TPEBpAIICHUS JHEPTrUH,
OpoKeHHUs, aBTOTPOHOTO ©  TeTEePOTPO(HOTO THUIOB TMHTAHHI,
dboTocWHTE3a W  XEMOCHHTE3a, MHTO3a, MeHo3a, TaMmeToreHesa,

sMOpuoreHesa, NOCTAMOPUOHAIBHOTO ~ Pa3BUTHS,  Pa3MHOXKEHHS,
UH/MBUYaJIbHOTO Pa3BUTHUS OpraHusMa (OHTOreHe3a), B3auMOJCHCTBUsA
IEHOB, reTepO3UCa; JNEeNUCTBUAN HUCKYCCTBEHHOT'O orbopa,

CTaOWIM3UPYIOLIET0, JABIXKYIIETO M Pa3pbIBAIOLIETO E€CTECTBEHHOIO
oT0Opa; AIONMATPUUYECKOTO U CHMIIATPUYECKOTO BHI000pa3oBaHus;
BIUSHUS JBWKYIIMX CHJI OBOJIONUMM Ha TEeHO(POHI MOIMYINALNY;
MPUCIIOCOOJICHHOCTH OPraHU3MOB K Cpele OoOuTaHMs, dYeperloBaHUs




HampaBJICHUH H3BOJIONUHU; KPYrOBOpOTa BEIIECTB M MOTOKA SHEPTUU B
9KOCUCTEMAX

ChopMUpOBaHHOCTh YMEHHS  BBIIENATH CYHIECTBEHHBIC IPU3HAKU
BUPYCOB, KIJIETOK MPOKAPHOT W OJYKApUOT;, OJHOKICTOYHBIX U
MHOTOKJICTOYHBIX OpPraHW3MOB, BHJIOB, OHMOTCOIIEHO30B U HKOCHUCTEM;
0COOEHHOCTH TIPOILIECCOB OOMEHAa BEIISCTB M IPEBPAICHUS JHEPIHU B
KJIEeTKe, (OTOCHHTE3a, TIACTHYECKOTO U DJHEPreTHYeckoro oOMeHa,
XEMOCHHTE3a, MMHTO03a, Mei03a, OIUIOJIOTBOPCHUS, pAa3BUTHSI U
Pa3MHOXXEHHUS, WHAMBUIYaJbHOTO pPAa3BUTUS OpraHu3Ma (OHTOIEHE3a),
O0OpBOBI 3a CYIIECTBOBAHHME, €CTECTBEHHOrO OTOOpa, BHUI000pa30BaHMII,
MPUCIIOCOOJICHHOCTH ~ OPTaHU3MOB K  cpele  OOWTaHus, BIUSHHA
KOMIIOHEHTOB 3KOCHUCTEM, aHTPOINOTCHHBIX W3MEHEHHUH B 3KOCHUCTEMax
CBOEH MECTHOCTH, KpyroBOpPOTa BEUIECTB W TIPEBPALICHUS HSHEPTUU B
ouocdepe

YMeHue HUCHoiab30BaTh COOTBETCTBYIOIINE apryMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIUKY JUIS JTOKA3aTeIbCTBA POJICTBA OPTaHM3MOB
pa3HBIX CHCTEMATUYECKHUX TPYII, B3aUMOCBS3M OPTaHU3MOB M CPEIbI
oOWTaHUs; EIUHCTBA YEJIOBEYCCKUX pac, HEOOXOIUMOCTH 370POBOTO
o0Opaza »KH3HH, COXPaHEHHs pa3HOOOpa3usi BHIOB M DSKOCHCTEM Kak
YCIIOBHSI COCYIIECTBOBAHUS MTPUPOJIBI M YEIIOBEYCCTBA

YMeHue KpUTHYECKH OIeHMBaThb HH(OpMaLKI0  OHOJIOTHYECKOIO
COJIEP/KaHUS; WHTEPIPETUPOBATH JTUYECKUE ACHEKTHl COBPEMEHHBIX
UCCIIEIOBaHUM B OMOJIOTMH, MEAUIIMHE, OMOTEXHOJIOIHH; paccMaTpuBaTh
r7100abHbIE SKOJIOTHYECKHUE TPOOJIEMBI COBPEMEHHOCTH, (POPMHUPOBATH I10
OTHOIIECHHIO K HUM COOCTBEHHYIO MO3UIINIO

IlepeyeHb 31€eMEHTOB cofiep:KaHusl, MpoBepsieMbIx HA EI'D
o OMOJIOruH

Kon

[TIpoBepsieMbIil AIEMEHT COJEPHKAHUS

Bbnonornsa xak HayKa. JKuBnIle cucTeMBI 1 X HU3YyUCHUC

11

CoBpeMeHHast OuoJIoTHS - KOMIUIEKCHAas Hayka. buonornueckwe Hayku U
u3y4aeMble UMU TpoOieMbl. DyHIaMEHTaNbHbIE, MPUKIATHBIE U TMOUCKOBBIC
Hay4HbBIC UCCIICTOBAHMS B OMOJIOTHUH.

3Hauenue Ouosnornu B (OPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYyYHOU
kaptuabl mupa. [Ipodeccun, cBszanHbie ¢ OnoNorHeil. 3HAYCHHE OMOJIOTHH B
MPAaKTUYECKOW JIEATETbHOCTH YEJIOBEKAa: MEAUIMHE, CEJIbCKOM XO3SHCTBE,
MIPOMBIIIIIICHHOCTH, OXPaHe IPUPOIBI

1.2

JKuBble cHCTeMBI Kak MpeaMeT U3ydeHHus: Onosoruu. CBOMCTBA KUBBIX CHUCTEM:
CANHCTBO XHMMHUUYCCKOIO COCTaBa, NUCKPCTHOCTb U LCIOCTHOCTL, CIIOKHOCTHL U
YIOPSAA0YEHHOCTh CTPYKTYpBHI, OTKPBITOCTb, camMoopraHu3anus,
CaMOBOCIPOU3BEJEHUE, PA3APAKUMOCTh, U3MEHUNBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHu3aluy *KUBBIX CHUCTEM: MOJICKYJISPHBIM, KIETOUYHbIA, TKAHEBBIH,




OpraHu3MEHHBIH, MOMYJISIUOHHO-BUIO0BOM, SKOCUCTEMHBIN
(OmoreoneHotTuueckuii), Ouochepusiii. Ilpomeccel, NPOUCXOASNINE B KUBBIX
cuctemax. OCHOBHBIC TPHU3HAKK KUBOTO. JXKU3Hb Kak (opma CyIecTBOBaHHS
Marepuu

1.3

Metonael Ouonormueckoil Hayku. HaOmroneHwe, W3MEpeHHE, SKCIECPHUMEHT,
cucreMarusanus, wmeraaHanu3. IloHsTMe O 3aBUCMMOM U  HE3aBHCHUMOH
nepemeHHou. [lnanupoBanue skcrnepuMenTa. [loctaHOBKa U IIPOBEPKA TUIIOTES.
HyneBast rumote3a. Ilonstue BbIOOpKM U ee nocToBepHOCTh. Pa3Opoc B
Oouosiornyeckux JaHHbIX. OIEHKa JOCTOBEPHOCTH MOJIYYEHHBIX PE3yIbTATOB.
IIpyunHBI UCKaXXEHUsI PE3yJIbTaTOB 3KcCrepuMeHTa. lloHATHE cTaTMCTMYECKOro
TecTa

Knerka kak Onoiorudeckas cucrema

2.1

Krnerka - cTpykTypHO-(pyHKIIMOHAIbHAA €IUHUIIA KUBOTO. McTOpHs OTKpHITUA
kietku. Pabotsl P. I'yka, A. Jleenryka. Knerounast teopus (T. LlBann, M.
HIneiinen, P. Bupxo). OCHOBHBIE MOJ0XKEHUS COBPEMEHHON KJIETOYHOU TEOPHH.
Meroasl  MOJEKYJISIPHOM W KJIETOYHOM  OHOJNOTUM:  MHUKPOCKOIIHUS,
xpomatorpadus, 371eKTpodope3, METOJ MEUEHBIX aTOMOB, AuddepeHInanTsHoe
neHTpudyrupoBanue, KyJIbTHBHPOBAHUE KIIECTOK

2.2

XUMUYECKUHN COCTAB KIETKU. MaKpo-, MUKPO- U YIbTPAMHUKPOAJIEMEHTHI. Bosa u
€e poJib KaKk pacTBOPUTENS, peareHTa, yyacTHe B CTPYKTYPUPOBAHUHU KIETKH,
Terioperynsauud. MuHepanabHble BelecTBa KIIETKH, WX OWOJIOrMyecKas poJib.
Ponb kaTHOHOB ¥ aHMOHOB B KIIETKE.

buonornueckue mnonaumepsl. benku. AMHUHOKUCIOTHBIH COCTaB  OEJIKOB.
CrpykTypsl OenkoBoil Monekynbl. IlepBuuHas cTpykTypa Oenika, HenTUAHAs
CBA3b. BropuuHas, TpeTnyHas, 4YeTBEpTUYHAs CTPYKTyphl. JleHarypauus.
CgoiicTa 6enkoB. Knaccudukamus 6enkoB. buonorndeckue QyHKIMHU OEIKOB.
VYrneBoabl. MoHocaxapuabl, AUcaxapHbl, OJUTOCaxapuabl U TMOJIHCAXapHIIbI.
OOummii mIaH CTpoeHuss U (U3UKO-XMMHUYECKHE CBOMCTBa  yIJIEBOJOB.
buonoruueckue GyHKIMU YIIIEBOAOB.

Jlumuasl. 'mapodunbHO-THAPOPOOHBIE cBocTBa. Kiaccudukanus IMIUAOB.
Tpurnuuepunpl, docoaunuabl, BOCKH, cTepouibl. buomornyeckue (yHKINUN
munuaoB. O0mIre cBoiicTBa OMOIIOTMYECKUX MEMOpaH - TeKy4eCTh, ClIOCOOHOCTh
K CaM03aMbIKaHHIO, MOJIYIPOHUIIAEMOCTb.

Hyxneunosbie kucnorsl. JJHK m PHK. CrpoeHue HyKIEHMHOBBIX KHCIIOT.
Hyxneoruapl. [Ipunnun komrmiementapHoctu. [lpasuno Yapradda. Ctpykrypa
JHK - nBoiinas cimpaiib. Mectonaxoxaenne u ouonorndeckue ¢pyaknuu JJTHK.
Bunst PHK. ®ynkiuu PHK B knetke.

Crpoenne wmosekynsl AT®. Makpospruueckue cBa3u B MoJiekyine ATO.
buonornueckue ¢pynkunn AT®. BoccTaHOBICHHbIE TEPEHOCUUKH, UX (YHKIUU
B kietke. CexkBenuponanue JHK.

CrpykrypHass Ouosiorus: OMOXMMHUYECKHE U OHODU3MUECKHE HCCICIOBAHUS
cOCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpbl OMOMOJIEKYJT

2.3

Tumel  KIETOK: dyKapwoTHYecKass ©  mpokapuoTtmueckas. CTpPyKTYpHO-
(hyHKIIMOHATIbHBIE 00Pa30BaHUSI KIICTKHU.

Crpoenue mpokapuoTHueckoil kieTku. Kierounas creHka Oaktepuil u apxe.
Oco0eHHOCTH CTpPOCHHS TeTepoTpodHON M aBTOTPOGHON MPOKAPUOTHUECKUX




KJIeTOK. MecTo U pojib MPOKapUoT B OMOIIEHO3aX.

CrpoeHre U (QYHKIMOHUPOBAHHE SYKAPHOTHUECKOW KieTkH. [lma3marmueckas
MeMOpaHa (tazmanemma). CTpykTypa 1uia3MaTH4eckoi MeMOpanbl. Tpancnopt
BEIIECTB 4Yepe3 IIa3MaTHYecKyl0o MeMOpaHy: mnaccuBHBIH  (nuddysus,
obneryeHHass nuddys3us), aKTUBHBIA (NMIEPBUYHBIA W BTOPUYHBIA aKTHUBHBIN
tpancnopt). llomynponunaemocts MemOpanbel. Pabora HaTpHii-KaqueBoro
Hacoca. DHJOLMTO3: MUHOIMTO3, (harouuto3. Dk3ouuTo3. KietouyHas creHka.
CrpykTypa 1 GyHKIHN KIETOYHOU CTEHKH PACTECHHIA, TPHOOB.

Hurtommazma. I[utozonb. Llutockener. JIBukeHuwe nuToruiazMbl. OpraHouabl
kineTkd. OnHoMeMOpaHHBIE OPraHOWIBl KIETKH: HHAOIIa3MaTHUYEeCKas CeTb
(BIIC), anmapat ['onbaxku, TU30COMBI, UX CTpOCHHE W (YHKIHUU. B3auMOCBS3b
0JIHOMEMOpaHHBIX OPraHou0B KieTKu. CTpoeHue rpaHyssipHOIO PETUKYIyMa.
Cunre3 pactBopuMbIx OenkoB. CuHTE3 KIETOYHBIX MemOpaH. [mankwuii
(arpaHynsipHBI) 3HIOMIA3MaTUYeCKUN peTukyayM. CekperopHas (QyHKIUSA
anmnapata ['onpmku. TpaHCHOpPT BElIECTB B KiIETKE. Bakyolu pacTUTEIbHBIX
kietok. Kiierounsiii cok. Typrop.

[TonyaBTOHOMHBIE OPTaHOUBI KJIETKU: MUTOXOHIPUHU, TUTACTUIBL.

Crpoenne u (yHKIUU MHUTOXOHIApUM M miactul. llepBuuHble, BTOpUYHBIE U
CIIOKHBIE  IJIAcTUIbl  (OTOCHHTE3UPYIOUIUX  JIYKApUOT.  XJIOPOIIACTHI,
XPOMOIUIACTBI, JIEUKOIUIACTHI BBICIIMX PACTCHUM.

HememOpanubsie opranouasl kietku CtpoeHue u (HYHKIUU HEMEeMOpaHHBIX
OpraHougioB KieTkd. PubGocombl. MukpodunameHTsl. MEIIeUHbIE KISTKH.
Muxkpotpy6ouku. Knetounsiii nentp. CTpoeHHEe U JBH)KEHUE KI'YTUKOB H
pecHnyek. MUKpOTpyOOUKH ITUTOIUIa3MbIL. L{eHTprob.

Snpo. Obosouka sapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, MX CTPOCHUE U
¢byHkuu. SAnepHuiii GenkoBbli MaTpukc. IIpocTpaHCcTBEHHOE pacHoOKEeHUe
XpOMOCOM B MHTep(]a3HOM sisipe. benku xpomMaTuHa - THCTOHBI.

Knerounsie BkimtoueHus. CpaBHUTEIbHAs XapaKTEPUCTHKA KIETOK 3YKApUOT
(pacTuUTeNbHOM, )KUBOTHOM, IPUOHOIN)

2.4

AccuMUIISIIIMSL U TUCCUMUIISALIMSA - JBE CTOPOHBI MeTabomu3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPO(DHBIA M TeTepOoTpOo(HBIA. YUacTue KUCIOpOaa B OOMEHHBIX
mpoleccax. JHepreTudeckoe oOecnedeHrne KieTku: mnpeBpamieHue AT B
oOMeHHBIX TIporeccax. DEpMEHTATHBHBIM XapakKTep peakuuid KIECTOYHOTO
Metabonm3ma. DepMEeHTHI, UX CTPOEHHUE, CBOMCTBA W MEXaHU3M JCHCTBHUS.
Kodepmentsl. Otnnuust GepMEeHTOB OT HEOPTaHUYECKUX KaTaau3aTopoB. bemku-
aKTUBATOPbI U OENKU-UHTUOUTOPHI. 3aBUCUMOCTH CKOPOCTH (E€PMEHTATUBHBIX
peaKkmuii OT pa3TuIHBIX (AaKTOPOB.

[lepBUuHBIil CUHTE3 OpraHMYecKUX BemiecTB B kierke. PorocuHrte3. Poib
XJIOPOIUIacTOB B Tporecce ¢orocunre3a. CBeroBass W TeMHOBas (asbl.
[IponykTuBHOCTE (hOTOCHMHTE3a. BnusHuEe pasnuyHbIX (PaKTOPOB Ha CKOPOCTH
¢dotocuHTe3a. 3HaueHue (HOTOCHHTE3A.

XemocuHTe3. PasHOOOpa3zue opraHu3MOB-XEMOCUHTETUKOB: HUTPUDUITUPYIOIITHE
OakTepuu, Kenez00aKkTepun, cepoOaKTepu, BOJOPOAHBIC OaKTepuu. 3HAYCHUE
XEMOCHUHTE3A.

AHa’poOHbIe opraHu3Mbl. Buael Opoxenus. [IpoaykTsl OpokeHHS W HX
WCIOJIb30BAaHNUE YEJIOBEKOM. AHa’pOOHBIE MHKPOOPTAaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHHU ¥ BO30YIUTETN OOJIC3HEH.

AdpoOHBIE OpraHu3Mbl. JTambl dHEpreTudeckoro oOmeHa. [1oaroTOBUTENBHBIM
sTan. ['MuKoau3 - 6ECKUCIOPOIHOE PaCIEIVIEHUE TIIIOKO3BI.




buonornueckoe OKHCIIEHHE, WM KIETOYHOE JbIXaHue. Poibp MHUTOXOHIpHUI B
nporeccax OHMOJIOTUECKOTO OKUCJICHUS. [Mukmuaeckue peaKIuu.
OxuciurensHoe Gocdopunupopanue. [IpeumyniecTBa a3poObHOro MyTH O0OMEHa
BEIIECTB Mepe1 aHa3POOHBIM. DPPEKTHBHOCTH SHEPrETUIECKOTO OOMEHa

2.5

Peakuuu maTtpuyHOro cuHresa. [IpMHIUI KOMIUIEMEHTAPHOCTHM B pPEaKLMIX
MaTpU4YHOIrO  CHHTE3a. Peanuzanus ~ HacineAcTBEHHOM — MHGOpMAaLUU.
I'eneTnyeckuii Kox, ero cpomcrsa. TpaHckpunuus - matpuuHbil cuHTe3 PHK.
[IpyHUIMOBI ~ TPAHCKPUILMMU:  KOMIUIEMEHTApHOCTb,  aHTUIIAPAJUICIBHOCTD,
aCUMMETPUYHOCTb. TpaHcimaums u ee sranbl. Yyactue TpaHcnoptHeix PHK B
OouocuHTe3e Oenka. YcioBusi OuocuHre3a Oenka. KonupoBaHue aMHHOKHCIIOT.
Poins pubocom B buocunTe3e Oenka.

Opranu3anys reHomMa y NpoKapuoT U 3yKapHoT. Perynsuus akTHBHOCTU I'€HOB Y
npokapuot. ['mmore3a omepona (. XKakob, XK. Mano). Perymsnus oOMEHHBIX
nporeccoB B kieTke. Kietounslii romeocras.

Bupycsl - HeknerouHble (HOpMBI KH3HH W oOimratHeie mapasuTsl. CTpoeHue
IIPOCTBIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OaKTepHo(aros.

Bupychsie 3aboneBanusi 4enoBeka, KUBOTHbBIX, pactenuid. CIINJ], COVID-19,
COLMAJIbHBIE M MEJULIMHCKUE TPOOIIEMBI

2.6

Knerounslif 1uxin, ero mnepuoisl M perynauus. HWurtepdaza u  MHTO3.
OcoOeHHOCTH TPOIIECCOB, MpOTEKarommx B MHTEpdasze. [loaroroBka KIETKH K
nenenuto. I[IpecuHTeTHuecKkuid  (MOCTMUTOTHYECKUI), CHHTETHUECKUNA W
MTOCTCUHTETUYECKUM (TPEMUTOTHUECKHI) IEPUOAbI HHTEP(A3hI.

Martpuunelii  cunte3 JIHK-permmkanums. Ilpuanuner  perumkamuu — JIHK:
KOMIUIEMEHTAPHOCTh, IIOJYKOHCEPBATHBHBIM CHHTE3, AHTUNAPAJUIEIBHOCTb.
Mexanusm perumkanuu JITHK. Xpomocomsl. Ctpoenne xpomocom. Tenomeps! u
TeoMepa3a. XPOMOCOMHBIM Ha0Op KIETKH - KapuoTUN. JIUIUIOWIHBIA W
rarmjaouAHbll  HaOopel XpomMocoM. ['omosormunble XpoMocombl. IlosoBble
XPOMOCOMBI.

Henenune xietku - MuTo3. CTaguu MHUTO3a M IMPOUCXOJAIINE B HUX IIPOLIECCHI.
Tuner muro3a. KapuokuHe3 M IHUTOKHMHE3. BHONIOrM4ecKkoe 3HAYEHUE MUTO3a.
Perymauus MuTOTHYECKOro UHHMKIA KIEeTKU. IIporpammupyemas KieroyHas
rudessb - anomnTo3.

@DyHKIMOHAIbHAsA FTEHOMUKA

OpPaHI/ISM Kak OMOJIOTHUYecKas CHCTeEMaA

3.1

OAHOKIIETOYHBIE, KOJIOHUAJIbHBIE, MHOTOKJIETOYHbIE OpraHu3Mbl U
MHOTOTKaHEBbIE OpPTraHU3MBI.

@®opMbl Pa3MHOXKEHHUS OpPraHM3MOB: Oecroyioe (BKJIOYas BEreTaTuBHOE) W
moysioBoe. Buapl OGecnosoro  pasMHOXKEHHUS: [MOYKOBAHME,  CIOPYJISALINS,
(bparmeHTaIys, KIOHUPOBAHHE.

[TonoBoe pazmuoxenue. [looBbIE KIETKH, WK TaMeThl. Meio3. Ctaguu meino3a.
[ToBenenue xpomocoM B meio3e. Kpoccunrosep. buonorunueckuit cMbici meios3a
Y MIOJIOBOTO Iporiecca. Melo3 1 ero MeCTO B JKU3HEHHOM LIMKJIE OPTaHU3MOB.
IIpenzaponpiueBoe passurue. ['ameroreHe3 y KUBOTHBIX. IloioBbIe Kee3bl.
OOpazoBanue W pa3BUTHE TMOJIOBBIX KieTOK. (CrepmMaToreHe3 U OOTEHE3.
Crtpoenue mMoOJIOBBIX KJIE€TOK. OTIUIONOTBOPEHHE U SMOPHOHAIBHOE pa3BUTHE
KHUBOTHBIX. CIIOCOOBI OTUIOIOTBOPEHUS: HAapYXHOE, BHyTpeHHee. [lapTeHorenes.
WupuBuayanbHOe pa3BUTHE OpraHu3MoB (oHTorenes). Cragum sMOpuoreHesa




KUBOTHBIX (Ha mpumepe Jjsarymku). JlpoOmenme. Tumbl  npoOieHus.
OcobeHHocTH  ApOOJIEHUS ~ MIICKONUTAIOMIMX.  3apOJBIIIEBBIE  JIUCTKH
(racTpymsiumsi). 3akiagka OpPraHoB U TKaHEW U3 3apOAbIIIEBBIX JIUCTKOB.
B3auMHoe BiMsHHE 4YacTe pa3BHBAIOLIETOCS 3apoibima (3MOpHOHAIBHAS
MHAYKIMSA). 3akiajgka IUlaHa  CTPOGHMs  JKMBOTHOTO — KaK  pe3yJsbTaT
MEepapXUUECKUX B3aMMOJICHCTBHIA TeHOB. BiusHue Ha 3MOpHOHATIBHOE pa3BUTHE
pa3nuuHbIX (PAKTOPOB OKpYyXKarolled cpeabl. PocT M pa3BUTHE >KHUBOTHBIX.
[ToctamOpuonaneueii niepuon. llpsmoe u Hempsimoe pasBuTHe. PaszButue c
MeTaMop(o30M y OECIIO3BOHOUYHBIX M II03BOHOYHBIX )KUBOTHBIX. buonoruueckoe
3HAUEHHUE MPSIMOrO0 M HENPSMOIO pa3BUTHS, UX PACIPOCTPAHEHUE B IPUPOJE.
Tunsl pocta XKUBOTHBIX. DAKTOPBI PEryasiUU pOCTa >KMBOTHBIX M YEJIOBEKA.
Cragun nocTaMOpHOHAIBHOIO Pa3BUTHUSL y KUBOTHBIX U dyesioBeka. llepuombl
OHTOT'€HE3a YEJIOBEKA.

PasmuHoxenue u pasButHe pacteHuil. ['amerodpur m cmopodur. Meiio3 B
KU3HEHHOM LuKJIe pacteHud. OOpa3oBaHue cmop B Ipolecce Meiosa.
I'amerorenes y pacreHuil. OIUIOAOTBOpPEHHWE U PAa3BUTHE PACTUTEIIBHBIX
opraHu3MoB. J[BoliHOE OIJIOJOTBOPEHHE Y LIBETKOBBIX pacTeHuid. OOpa3oBaHue U
pa3BuUTHE ceMEHH. MeXaHU3Mbl PETYJISLUU OHTOT€HEe3a Y PACTEHUN U )KUBOTHBIX

3.2

Ucropust craHOBiIeHMsI M Pa3BUTHS TEHETUKHM Kak Hayku. (OCHOBHBIE
TCHETUYECKHUE TIOHSATHUSI U CUMBOJBI. ['OMOJIOTMYHBIE XPOMOCOMBI, aJlIeIbHBIE
IEHbI, aJbTCPHATHUBHBIC MPU3HAKH, JOMUHAHTHBIM W PELECCUBHBIA MPHU3HAK,
FOMO3UTOTa, TE€TePO3UT0Ta, UWCTas JIMHHUS, TUOPHUIBI, TEHOTUI, (PEHOTHII.
OcCHOBHBIE  METOABl TE€HETUKH: THOPUIOJIOTHYECKUHM,  IIUTOJIOTHYECCKUH,
MOJIEKYJIIPHO-TEHETUYECKUN

3.3

Mounorubpuanoe ckpemupanue. [lepBpiii 3axkoH MeHenst - 3aK0OH eMHO00pa3us
rubpusioB nepBoro mnokoieHus. IIpaBuso nomuHupoBanus. Bropoil 3akon
Menpenss - 3aKOH pacUICIUICHUs] TMpPU3HAKOB. LlUTosIOrMyeckue OCHOBBI
MOHOTHOPHUIHOTO CKpeIUBaHus. [ Mmore3a 4ucToTh ramMer.

AHanu3upyrolee ckpemuBanue. IIpoMexyTouHbI XapakTep HacleJOBaHUsI.
Pacmieniienre npu3HakoB IpU HEMOJIHOM JOMUHHUPOBAHUMU.

Jurubpunnoe ckpemuBanue. TpeTuil 3akoH MeHzaens - 3aKOH HE3aBUCHMOTO
Hacje[OBaHUS  MpU3HAKOB.  [[uToNOrMYecKne  OCHOBBI  JIUTHOPHIHOTO
CKpEILMBaHUS.

CuernieHHoe HacnenoBaHue mnpusHakoB. Pabotel T. Moprana. CuersieHHOe
HACJIEIOBAHUE TE€HOB, HAPYIIEHUE CUCIUICHHS MEXAY TIeHaMu. XPOMOCOMHas
TeOpHs HACJIEACTBEHHOCTH.

I'enetnka mona. XpOMOCOMHBIM MEXaHU3M OIpEAENICHUs Mojia. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIii U TeTeporaMeTHhIl moj. ['eHeTndeckas
CTPYKTypa IOJIOBBIX XpomocoM. HacnenoBaHue NpU3HAKOB, CLEIJIEHHBIX C
nojgom. ['eHoTun Kak nenoctHas cucteMa. [lneiloTponusi - MHOKECTBEHHOE
JeiicTBUe reHa. MHOXECTBEHHBIN amnean3M. BzaumojeicTBHe HeasllelbHBIX
reHoB. Kommiementapaocts. Onucras. [Tonmmmepus

3.4

BzaumopeiictBue reHotuna W cpenbl Opu  POpMUPOBAHUU  (PeHOTHMA.
N3meHunBoCTh MpU3HaKoB. KauecTBEHHbIE U KOJMYECTBEHHbIE TPU3HAKUA. Byl
M3MEHYMBOCTH: HEHACJIEICTBEHHAs 1 HACJIeICTBEHHAsI.

MoudukanonHas  U3MEHUYMBOCTb.  Poibp  cpeasl B (popMupoBaHUU
MoAU(GUKAITMOHHOW M3MEeHYMBOCTH. HopMa peaknuu npusHaka. BapuarmoHHbBIN
psan u BapuanuoHHas kKpusas (B. HMoranncen). CpoiicTBa MoIu(HUKaIMOHHON




W3MEHYUBOCTH.

I'enotunuueckass M3MeHUMBOCTh. CBOMCTBA T€HOTUIUYECKONW H3MEHUHMBOCTH.
Bupl reHOTUIINYECKOM M3MEHYUBOCTH: KOMOMHATUBHAS, MyTal[HOHHAS.
KoMOuHatuBHasT W3MEHYMBOCTh. MeH03 U TMOJOBOM TMpOLECC - OCHOBa
KOMOMHATUBHOW HM3MEHYMBOCTU. Poib KOMOMHATHUBHOW W3MEHYMBOCTU B
CO3/IaHUU TEHETUYECKOTO Pa3HOOOpa3usl B MpeiesiaXx OJHOTO BUIA.

MytainmonHass HM3MEHUYMBOCTb. Buapl MyTauuid: T€HHbIE, XPOMOCOMHBIE,
reHomMHble. CIIOHTaHHbIE W MHAYLUUPOBAHHBIE MyTaluu. SaepHbie U
nuToIuiazMarnyeckue Mmyrauuu. CoMaTuyeckue W mnojoBele MyTauuu. [Ipuunnsl
BO3HUKHOBEHMS MyTauuii. MyrtareHpl W MX BJIMSHHE Ha OpPraHU3MBbI.
3aKOHOMEPHOCTH MYTAallMOHHOI'O Mpouecca. 3aKOH TOMOJIOTMYECKHX PsJIOB B
HacneacTBeHHON u3MeHunBoctu (H.M. BaBunor). BHesnepHas u3MeHYHUBOCTh U
HAaCJIEACTBEHHOCTh

3.5

Kapuotun uenoBeka. MexyHaponHas mporpamMma HUCCIEIOBaHUS TIeHOMa
YCJIOBCKA. MGTOZ[BI HU3YyUCHUA T'€HCTUKHU YCJIOBCKA: FeHeaJIOFI/I‘IeCKPIfI,
OJIM3HEIIOBBIH, IUTOTCHETUYECKUH, HOMYJISIIIHOHHO-CTaTUCTUUECKUA,
MOJIEKYJISIPHO-TEHETHUECKH. CoBpemeHnHoe olpezesieHue reHOTUIA:
MIOJIHOTEHOMHOE CEKBEHHPOBaHHE, FT€HOTUITMPOBAHUE, B TOM YHUCIE C MTOMOIIBIO
[MI[P-ananmu3a. HacnenctBenHnble  3aboneBaHusi  4enoBeka. [eHHbIE U
XpOMOCOMHBIE  OOJIE3HHM  4YelloBeKa. bonesnu ¢ HaciencTBeHHOM
IIPEIPacloIOKEHHOCThI0. 3HAUEHUE METULIMHCKON N'€HETUKU B IPEIOTBPALLIEHUN
Y JICYCHUH TeHEeTHYeCKUX 3a0oeBaHuil uenoBeka. CTBOJIOBbBIE KIETKH

3.6

JloMecTuKanus M CeNeKUHs. 3apOKIEHUE CENEKLUNUU U JOMECTHKAIMM. YUEeHHE
H.M. BaBwioBa 0 MLEHTpax NPOMCXOXKIEHUS W MHOrooOpas3usi KyJIbTYPHBIX
pacTeHuid. Ponb cenekuuu B CO3JaHMU COPTOB PAaCTEHHMM M MOPOJ JKUBOTHBIX.
Copt, mopoma, mTaMM. 3aKOH TOMOJIOTUYECKHX PSIOB B HACIEICTBEHHON
n3menuuBoct H.W. BaBuiosa, ero 3naueHue i CENEKIIMOHHON paOOTHI.
Metoapl  cenekuMOHHOM palOoThl. McKyccTBEeHHBIH OTOOp: MAaccoBbI U
WHIUBUAYAIbHBIM.  OTanmbl ~ KOMOMHAIIMOHHOW  cenekuuu.  VcmblTanue
MPOU3BOUTENEH MO MOTOMCTBY. OTOOp 1O TEHOTHITy C TIOMOIIBIO OIICHKH
(eHoTuna NnoToMcTBa M 0TOOP MO TeHOTUITY ¢ omouibio aHanu3a JJIHK.
HckyccTBeHHBIN MyTareHe3 Kak MeTOJ CEJIEKITMOHHOM paboThl. PaguannoHHbIi u
XUMHYECKU MyTareHe3 KaK HWCTOYHUK MYTallMil y KYJIbTYpHBIX GopM
opranu3moB. lcnosp3oBaHME T'€HOMHOIO pPEIAKTUPOBAHMS W METOJOB
pexomOuHaHTHBIX JIHK 11151 mosryueHust HCXOAHOTo MaTepraa JUlsl CeIeKIHH.
[Tonyuenue nonumnonoB. BuyrpuBuaoBas rudbpuauzanus. binskopoacTBeHHoe
CKpeUIMBaHue, WIM HMHOpUIMHT. HepoJacTBEeHHOE  CKpelMBaHHWe, WM
ayrOpunuur. lerepo3uc u ero mnpuuuHbl. lcronb3oBaHue Trerepo3uca B
cenekiuu. OtnanenHas rubpuansanus. [Ipeononenue Oecruionus MeXBHIOBBIX
ruOpuioB. JlOCTHIKEHUS CEIEKIIMA PACTEHUN U KUBOTHBIX

3.7

OOBbeKThl, HCMOIb3yeMble B OHMOTEXHOJOIMM, - KJIETOYHbIE M TKaHEBbIE
KylIbTYpPbl, = MHUKpPOOPTraHU3Mbl, = HX  XapaKTEpUCTHUKA. TpaguuonHas
OMOTEXHOJIOTHA: XJIEOONEUEHHE, IOJYyYEHHE KHUCIOMOJIOYHBIX IPOAYKTOB,
BUHOJene. Mukpobuonorndeckuii cuHTe3. OOBEKTHI MHKPOOHOIOTHYECKHX
texHosoruit. [Ipon3BoACcTBO Oeka, aMUHOKUCIOT M BUTAMHHOB. VICKycCTBEHHOE
OIIOIOTBOPEHUE. PEKOHCTPYKIMS SAHWLEKJIETOK W KIOHHUPOBAaHUE IKUBOTHBIX.
Meto TpaHCIUTAHTaLUK SAEp KIETOK.

XpoMOCOMHasi Y TeHHas WHXeHepus. VCKyCCTBEHHBIM CHHTE3 TIeHa U




KoHCcTpynpoBanue pekomOmHaHTHRIX JIHK. JlocTmxkenus u mepCcreKTHUBBI
XpPOMOCOMHOW W TEHHOW WH)XEHepUu. MeaunuHCKue OWOTEXHOJIOTHH.
Hcnonbs30BaHue CTBOJOBBIX KIIETOK

Cucrema u MHOFOO6pa3I/Ie OpTraHU4Y€CKOIro Mupa

4.1

buonoruueckoe  pasHooOpazue  opranusmoB.  CoBpeMeHHass  CcHCTEMa
opranuueckoro wmupa. [lpuHmmmner kinaccudukanuu opranu3moB. OCHOBHBIC
CHUCTEMATUYECKHUE TPYIIIbI OPraHU3MOB.

Oco0OeHHOCTH CTPOEHUSI U KU3HEACATEIHLHOCTH OJHOKJICTOYHBIX OPTaHHU3MOB.
bakTepuu, apxeu, oIHOKIETOUYHbIE TPUOBI, OAHOKIETOYHBIE BOJOPOCIH, APyrue
npotuctel.  KonoHuanbHble  OpraHu3mbl.  JIBUKEHHE  OJHOKIETOYHBIX
OpPraHU3MOB: aMe0OHIHOE, KI'YTUKOBOE, PECHUYHOE. 3allluTa y OAHOKIETOYHBIX
OpraHu3MoB. Pa3IpakuMOCTh y OJJHOKJIETOYHBIX OPraHU3MOB. TaKCHCHI

4.2

MHorokieroynble  pacteHus.  B3auMocBS3bp  4acTeil = MHOTOKJIETOYHOIO
opranusma. TkaHu, OpraHbl U CUCTEMbl OPraHOB MHOTOKJIETOYHOTO OpraHu3Ma.
Opranusm kak enuHoe 1enoe. TkaHu pacTeHuid. THIBI pacTUTENbHBIX TKaHEH:
oOpa3oBarenpHasi, IMOKPOBHAs, TIPOBOJAIIAS, OCHOBHAS, MEXaHHUYECKAs.
OcoGenHoctu cTpoeHus, PyHKIUN U pacloOKEeHUs TKaHEH B OpraHax pacTeHH

4.3

BereratuBHbIEe M TeHEpaTUBHBIE OpraHbl pacTeHuil. OyHKIIMK OpPraHOB U CUCTEM
opranoB. Kapkac pacreHuii. /J[BUKEHHE MHOTOKJIETOYHBIX PACTEHUM: TPOIU3MBbI
n Hactuu. [lorymomenue BOXBI, YIIIEKUCIIOrO Ta3a M MHUHEPAIbHBIX BELIECTB
pactenusiMu. Jlprxanue pacrenuil. {ug¢ysus razoB yepes MOBEPXHOCTb KIETKU.
TpancnopTHele cHucTeMBl pacTeHud. BplneneHne y pacreHuid. 3ammura y
MHOTOKJIETOYHbIX pacTeHuil. Kyrtukyna. CpencrtBa macCUBHOM M XUMHYECKOMN
3aIUThl. OUTOHLIUIBL.

PasgpaxxuMocTe M peryisinus y OpraHusMoB. PazgpaxuMocTe W perynsuus y
MHOT'OKJIETOYHBIX PACTE€HUH. POCTOBBIE BELIECTBA U UX 3HAYCHUE

4.5

MHOroKJI€TOYHbIE ~ JKMBOTHBIE. B3aMMOCBS3b  4yacTe  MHOTOKJIETOYHOIO
opranusma. TkaHU, OPraHbl U CUCTEMBI OPraHOB MHOTOKJIETOYHOI'O OpPraHU3Ma.
OpranusMm kak enuHoe nenoe. 'omeocra3. TkaHU )KUBOTHBIX M 4eslOBeKa. THIbI
KUBOTHBIX TKaHEW: HSNUTEIHalIbHAs, COEAMHUTEIbHAsl, MBbIIICYHAs, HEpBHAs.
OcobeHHOCTH CTpoeHMs, (YHKIUH U pacrojioKeHHs TKaHed B oOpraHax
KUBOTHBIX U YEJIOBEKa

4.6

Oprassl ¥ CUCTEMBI OPTaHOB KUBOTHBIX. DYHKIIMM OPTaHOB U CUCTEM OpPTaHOB.
Onopa Tena opraHu3MoB. CKeNneTbl OAHOKIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. HapyxHbIil 1 BHyTpeHHUN ckeneT. CTPOCHHE M TUIBI COEAUHEHUS
KOCTEM.

JIBrKeHNEe MHOTOKJIETOYHBIX JKUBOTHBIX. IIuTanme xuBoTHBIX. IluTanume
MO3BOHOYHBIX KHMBOTHBIX. /IpIxaHue xuBOTHBIX. KoxHoe npixanue. XKabGepHoe u
JIETOYHOE JIbIXaHUE.

JlpIxaHue TO3BOHOYHBIX JKMBOTHBIX. OBOJIIOLMOHHOE YCIOXXHEHHE CTPOCHMUS
JIETKUX MO3BOHOYHBIX JKUBOTHBIX. JIpIXaTenbHas CHCTEMa 4YeloBeKa. MexaHusm
BEHTWIALIMM JICTKUX Yy ITHLl W MICKONUTAIOUUX. TpaHCIOPT BEIIECTB Yy
OpraHu3MoB. TpaHCIIOPT BEHIECTB Yy >XKMBOTHBIX. KpOBEHOCHas cucTeMa M ee
opranbl.  KpoBeHocHass  cucTtemMa  IO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpOBOOOpalIeHNs. OBOJIOLUOHHBIE YCIOXXHEHUS CTPOEHHs KpPOBEHOCHOH




CHCTEMBbl MTO3BOHOYHBIX >XMBOTHBIX. BblieneHue y opraHusmoB. Beinenenue y
#KUBOTHbIX. CokparutenbHble Bakyosd. Opranbl BblieseHus. CBs3b IOJOCTU
TeJa ¢ KPOBEHOCHOH U BBIJICJIUTENILHON cUCTeMaMu. BpijieneHre y mo3BOHOUHBIX
KUBOTHBIX. 3allMTa y MHOTOKJIETOYHBIX JKMBOTHBIX. IIOKpOBBI W HX
POU3BOJHBIE. Pa3ipaKMMOCTh U PEryisiiusg y opraHusmoB. Pasnpaxxumocts y
OJIHOKJICTOYHBIX OpraHu3MoB. Takcuchl. Pasznpaxumocts M peryiasauus y
MHOT'OKJIETOYHBIX PacTeHUH. POcTOBBIE BellecTBa M UX 3HAYCHHUE.

HepBHas cuctema u pediaekTOpHas peryisiiusi y MHOTOKJIETOYHBIX >KUBOTHBIX.
HepBHas cucrema u ee oTJelbl. DBONIOLMOHHOE YCIIOKHEHHE CTPOSHUS HEPBHOM
CHCTEMBI y KHBOTHBIX.

Pazpabotka anroputMoB u mporpamMm st d(PQPEeKTHBHOW (PYHKITMOHATIHLHOM
aHHOTallMd  TE€HOMOB,  TPAHCKPUIITOMOB,  IPOTEOMOB,  METabOJIOMOB
MHUKPOOPIaHU3MOB, PACTEHH, )KUBOTHBIX U YeJIOBEKa

OpraHI/IBM YCJIOBCKA U €TI0 310POBLEC

5.1

Opransl ¥ CUCTEMBI OPraHoOB yesnoBeka. OTensl FOJOBHOIO MO3ra MO3BOHOUYHBIX
KUBOTHBIX. Peduexc u pedumekropnas nyra. besyciioBHblE W YCIOBHBIE
peduexcel. I'ymopanbHas perymsuus U SHAOKPUHHAs CHCTEMa XHBOTHBIX M
yesoBeka. JKene3bl SJHIOKPUHHOM CUCTEMBI U UX TOPMOHBI. JlefiCTBHE TOPMOHOB.
B3auMocBs3p HepBHOW W 3HJIOKpUHHOM cucreM. [unoTtamamo-runodusapHas
cucrema. Pedexc u pednexropHast ngyra. besycinoBHble U yCIOBHBIE PE(ICKCHI

5.2

3ammTa opranuzma ot OosesHel. MimmyHHas cucrema denoBeka. KineTouHblit u
IYMOpaJIbHbIA HMMMYHUTET. BpokAeHHBINH, MNpHOOpEeTeHHBIH crenuduyecKuii
UMMYHUTET. Teopusi kioHaIbHO-cenekTuBHOrO uMMmyHutera (I1. Dpnux, ©.M.
bepuer, C. ToneraBa). BocnamutenbHble OTBETHI OpraHu3MoB. Pounb
BPO’KJICHHOI'O HIMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUI

5.3

KpoBeHnocHas cuctema u ee opranbl. Cepile, KPOBEHOCHBIE COCYABI U KPOBb.
Kpyru kpoBoob6pamienus. Pabota cep/iia u ee perynsius

5.4

Jbixanue yenoseka. Juddysus ra3oB uepe3 MoBEpXHOCTh KIETKH. J{pIXxaTenbHas
cucreMa 4ejoBeka. JlpIxaTelbHas IOBEPXHOCTb. Perymsauus — AbIXaHUs.
JlpixaTenbHble 00bEMBI

5.5

[MumeBapuTenpHas cuctemMa denoBeka. OTOeNbl TUIIEBAPUTEIBHOTO TpPaKTa.
[IumeBapuTenbHble  Kele3bl.  BHYTpUIIONOCTHOE W BHYTPHUKIETOYHOE
MUIIEBAPEHUE

5.6

[TokpoBel m mux mnpousBognble. Opranbl BbaeneHus. llouku. Crpoenune u
¢bynkunonuposanue Hedpona. OuibTpanus, cekpenus u o0paTHOE BCaChIBaHUE
KaK MEXaHU3MbI pabOoThl OpraHoB BbleseHuss. OOpa3oBaHUE MOYH Y YEJIOBEKa

5.7

JIBrokeHre 4esoBeKa: MblmeyHas cuctema. CKeleTHbIe MBIIIIBI U UX padorta.
CrtpoeHue u TUIbI COEAMHEHUST KOCTEN

Teopus sBomtounu. PazButue xu3Hu Ha 3emie

6.1

OpomormonHass  teopust Y. JlapBuna. Ilpeanocbulku  BO3HUKHOBEHUS
napBuHU3Ma. JKu3Hb 1 Hay4Has aearenbHocTh Y. [lapBuHa.
JBroxymye cuisl dBosronuu BUAoB 1o Y. JlapBuHy (BbICOKAass MHTEHCUBHOCTH




pPa3MHOXXEHHS OpraHU3MOB, HAcleJACTBEHHAass M3MEHYMBOCTh, Oopbba 3a
CYLIECTBOBAHME, ECTECTBEHHBIN U HCKYCCTBEHHBIN 0TOOD).

Odopmnenne cuaTeTndeckoil Teopuu sBoonuu (CTD). HedtpansHas teopus
sBomtor. CoBpeMEeHHasi SBOJIIOLIMOHHAsE OMOJIOTHsI. 3HAYEHUE HBOJIOIMOHHON
Teopuu B ((OPMUPOBAHUU €CTECTBEHHO-HAYYHOW KapTUHBI MUpa

6.2

[Monmynsauus kak sjaeMeHTapHas eauHuia 3Bojouud. COBpEeMEHHBbIE METOJIbI
OLIEHKM T€HETHYECKOro pa3zHooOpasusi U CTPYKTYpbl monmyisiuid. V3meHenue
reHoQoHJa MOMYJSAIMM KakK 3JIEMEHTapHOE SBOJIIOLIMOHHOE SBJIECHUE. 3aKOH
reHeTuyeckoro pasHosecus Jxx. Xapau, B. BaiinOepra.

OneMeHTapHble (QakTOpbl (IBMXKYIIME CHJIbI) 3BOMIOUMU. MyTalMOHHBIA
nporecc. KomOunatuBHas wu3MeHuuBOCTh. /[lpeiip reHoB - ciyuaiiHble
HEHaNpaBJICHHblE M3MEHEHUs 4YacToT aieneil B mnonmymsauusx. OddexT
OCHOBATEJIA. Murpanuu. N3omsanns HOIYJISALIAN: reorpaduueckas
(mpoctpaHcTBeHHas ), Orojgorudeckas (penpoayKTUBHAS).

EcrecTBennblii  orbop - HampaBisitouwii  ¢aktop dBomonuu.  Dopmbl
€CTECTBEHHOT0 0TOOpa: JBWXKYILUMH, CTaOMIM3UPYIOUIMHA, pa3pbIBAIOLIMN
(nu3pyntuBHbIi). [TonoBoit oT6op.

[IpucnocoOaeHHOCTh ~ OpraHU3MOB  KaK  pe3ysbTaT  MHUKPO3BOJIIOLIUU.
Bo3nukHOBeHHE — TpUCHOCOONEHWH y  OpraHm3mMoB.  ApomMopdo3bl U
uanoanantauuu. Ilpumepsr npucnocoGnenuil y opranu3mMoB. OTHOCUTEIBHOCTD
MIPUCIIOCOOJICHHOCTH OPTaHU3MOB.

Bun, ero kputepum U CTpykTypa. BumooOpazoBaHue Kak pe3ysbTaT
MUKpO3BOJOLMU. M3omsanus - kmodeBod (akrtop BupooOpasoBanus. [lytu u
CHOCOOBI BUJI000pa30BaHUS: aJIONaTPUIECKOe (reorpaduueckoe),
cUMIIaTpu4eckoe  (dKoJoru4eckoe),  "MraoBeHHoe"  (TOJUTLIIOWAU3AIUS,
ruOpuau3anys). JmurenbHOCTh HBOTIOIMOHHBIX TPOLIECCOB.

Mexanu3msl (GopMUPOBaHUS OMOJIOTUYECKOTO Pa3HOO0pasusl.

Ponb 3BOMIOIMOHHON OMOJIOTHH B Pa3pabOTKe HAYYHBIX METOJOB COXPaHEHUS
O6nopazHooOpazusi. MUKpPOIBOIOIUS U KOIBOIIOIHUS TAPAa3UTOB U UX XO3SEB.
MexaHu3mbl (HOPMUPOBAHUS YCTOMUYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOpHObI
c Hel

6.3

MeTtoapl n3ydeHuss mMakposBosouuu. [lageoHTomornyeckue MeTo/lbl U3ydeHUs
sBomorun. [lepexoansie popMbl U PUIOTEHETUYECKHE PSAIbI OPTAaHU3MOB.
buoreorpaguueckue MeTonbl n3ydeHus 3Boitonnu. CpaBHeHue (opsl U hayHbl
MaTEepHKOB U OCTPOBOB. buoreorpaduueckue odiaactu 3emnu. Buabl-sHaeMuku u
PEJUKTHI.

OMOpHOJIOTHYECKHE M CPaBHUTEIBHO-MOP(OIOTHYECKHE METOAbl H3yYCHHS
sBoNOIMU. ['eHeTHyeckne MeXaHW3Mbl SBOJIIOIMHM OHTOTE€HE3a U MOSIBICHUSA
HBOJIIOIIMOHHBIX ~ HOBIIECTB. [ OMOJIOTMYHBIE ¥  aHAJIOTMYHBIE  OpPraHbl.
Pynmumentapaple  opraHbl M aTaBU3MBL.  MOJEKYyISPHO-TEHETHYECKHE,
OMOXMMHYECKHE M  MaTeMaTHYeCKMe  METOJAbl  U3YYCHHsS]  IBOJIOLUH.
I'omonorununsie TeHbl. COBpeMEHHBIE METOABI MOCTPOSHHS (PHIIOTEHETHIECKUX
JepeBbEB. XPOMOCOMHBIE MYTAI[MHU U SBOJIIOLHS TEHOMOB.

OO6mume 3aKOHOMEpPHOCTH (TIpaBWjIa) HBOMONKMUA. HeoOpaTUMOCTh HBOIOIHUU.
AnantuBHas paauanus. HepaBHOMEPHOCTh TEMIIOB YBOJIIOIUH

6.4

Hayunple TrUmoTe3sl MNPOUCXOXKACHUS JKM3HM Ha 3emie. AOuoreHes u
na”cnepmus. JloHaydHbIe IPEICTABICHUS O 3apOXKACHUU KU3HU (KPEALMOHU3M).
I'mnoTe3a MOCTOSHHOTO CaMO3apOKICHUS KU3HU U €€ ONPOBEP/KEHUE OIBITAMU




®. Pegn, JI. Chnamnanuanum, JI. Ilacrepa. IlpoucxoxaeHue KU3HH U
acTpoOUOIIOTHS.

OcHoBHbIE 3Tamnbl HeopraHudeckoi spomtouuu. [lnanerapHas (reonoruueckas)
IBOJIIOLMS. XUMHUYECKas HBOJIOLMS. AOHMOr€HHBII CHUHTE3 OpPraHUYEeCKUX
BemecTB u3 Heopranuwveckux. Ompir C. Mumiepa u I'. IOpu. O6pazoBanue
oJinMepoB U3 MoHomepoB. KoauepBatHas rumnote3a A.M. Onapuna, runoresa
nepBuyHOoro OynpoHa JDk. XosmeliHa, reHeTwdeckas rumore3a ['. Memnepa.
Pu6o3umer (T. Yek) u rumoreza "mupa PHK" V. I'mnbepra. @opmupoBanme
MeMOpaH U BO3HUKHOBEHHUE MPOTOKIIETKH.

Wctopus 3emnu u Meronbl ee usydeHus. Vckonaemble OpraHU4eCKHE OCTATKH.
I'eoxponomnorust u ee meroabl. OTHOCUTENbHAS U a0COJIOTHAS T€OXPOHOJIOTHSL.
['eoxpoHosoruueckast Kasa: 30Hbl, 3pbl, IEPUOJIBL, FTOXH.

HavanbHble 3Tanel opraHnyecko 3Bosouuu. [losiBieHrne M 3BOIIOLUS NEPBBIX
KJIETOK. OBojtouus Mertaboyin3ma. BO3HHMKHOBEHHE TIEPBBIX SKOCHCTEM.
CoBpeMeHHbIE MUKpPOOHBIE OHOIUIEHKM Kak aHaJor TMepBBIX Ha 3emie
coobmiectB. CtpomaTonuTsl. [IpoKapHOTHI M 9yKapHUOTHI.

[Ipoucxoxaenne 3ykapuoT (cUMOMOreHe3). DBOJIOIUOHHOE IMPOUCXOKICHHE
BUpycoB. IlponcxoxkaeHne MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HHKHOBEHUE
OCHOBHBIX T'PYII MHOTOKJIETOUYHBIX OPTaHU3MOB.

OCHOBHBIE JTambl HBOJIONUHM BBICIIMX pacTeHuid. OcHOBHBIE apoMopdo3bI
pactenuii. Beixon pacrenuid Ha cymy. llosiBieHue cHopoBBIX pacTeHH U
3aBoeBaHne uMM cymn. CemeHHble pacreHus. I[IpoucxokIeHue LBETKOBBIX
pacTeHui.

OcHOBHBIE 3Tambl HBOJIOLMUU KUBOTHOrO Mupa. OCHOBHbIE apoMOp(O3bI
KHUBOTHBIX. Benzckas ¢ayna. KemOpuiickuii B3pbIB - MOSIBIEHUE COBPEMEHHBIX
TumnoB. [lepBbie Xop/0BbIE KUBOTHBIE. JKU3HD B BOjie. DBOJIIOLMS TO3BOHOUYHBIX.
[Tpoucxoxnenune ampuoduit n pentwiuil. IlporcxoxaeHne MICKONUTAIOMUX U
ntul. Ilpunnoun kmoueBoro apomopgo3a. OcBoeHHe O€CrnOo3BOHOYHBIMU U
MT03BOHOYHBIMU KUBOTHBIMH CYIIIH.

Pa3BuTHe xu3HN Ha 3emiie 10 ApaM U NepUoAaM: apxeil, MpoTepo30ii, maneo3ou,
Me3030, KaiHO30#. OOmas XapakTepuCTUKa KJIUMaTa M Te0JIOTHYECKUX
MIPOLIECCOB. [TosiBnenue u pacuBeT XapaKTEepPHBIX OpraHU3MOB.
VYrneobpa3zoBaHue: €ro yCIOBHs U BIMSHUE HA Ta30BbIA cocTaB aTMochepsl.
MaccoBble BBIMUPAHUS - 3KOJOTMYECKHE KpHU3UChl mponuioro. Ilpuuunel u
CIIEACTBUSI MAacCOBBIX BBIMUPAaHHUNA. COBPEMEHHBIN 3KOJOTMYECKUI KPHU3HUC, €r0
0COOEHHOCTH

6.5

Pazgenst m 3amaum anTpomosioruu. Metonasl aHTpomojoruu. (CTaHOBIEHUE
MPEACTABICHUHN O MPOUCXOKACHUH UyeoBeka. COBpEeMEHHbIE HAYYHbIE TEOPUH.
CxoacTBO uenoBeKa ¢ KMBOTHBIMU. CHCTEMAaTHUECKOE IOJOKEHHUE YeJIOBEKa.
CBugerenbcTBa  CXOJICTBA  YEJIOBEKa C  JKMBOTHBIMU:  CPaBHHUTENIbHO-
MOP(OJIOTHYECKHE, AMOPHOTIOTUYECKHE, ($U3HO0IOTO-OMOXUMUYECKHE,
noBegeHyeckre. OTaMuMsl YeJOoBEKa OT JKUBOTHBIX. lIpsAMoxokieHue u
KOMIUIEKC CBSI3aHHBIX C HUM TPU3HAKOB. Pa3BuTHE TOJTOBHOTO MO3ra M BTOPOU
CUTHAJILHOU CUCTEMBI.

JIBkymue cuibl ((akTophl) aHTPOIOTEHE3a: OMOJOTHYECKHE, COIHMAIbHBIC.
CooTHoIIeHnEe OMOTOTHYECKHUX M COITUATBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.
OCHOBHBIE CTaIUH aHTPONIOTEHE3a. ABCTPATIONUTEKH - ABYHOTHE TIPEIAKH JTHOJICH.
UYenoBek  yMenblii, IE€pBbIC  M3TOTOBIEHUA Opyaud Tpyaa. Uemoek
MPSMOXOJISAIIUNA W TIEPBBIM BBIXOJ JroAcH 3a mpeaensl Adpuku. Yemosex




reiaenb0epreckuii - OOImMMA MPEIOK HEaHIEPTAITBCKOTO YEIOBEKAa W YeJIOBEKa
pasymHOro. YeyoBeKk HEAHAECPTAIbCKHN KaK BUJ JIIOJIECH XOJOJHOrO KJIMMATA.
UYenoBeK pa3yMHBI COBPEMEHHOTO THUIA, JCHHCOBCKHI 4YeOBEK, OCBOCHHE
KOHTHUHEHTOB 32 npenenamu AQppuku.

DBOJIOIUS COBPEMEHHOTO 4eloBeKa. EcTecTBeHHbI OTOOp B MOMYNSALMSIX
genoBeka. MyTalmoHHbBIN mporiece U moauMopdusm. [TonmynsiuoHHBIE BOJHBI,
npeid reHoB, murpanus u "3GdextT ocHoBares" B MOMYJSIHUIX COBPEMEHHOIO
4eJloBeKa.

UYenoBeueckue pacel. [lonstue o pace. bonbiime pacbl: eBporneouaHas
(eBpa3uiickasi), aBCTpajO-HETpOMJHAsl  (dKBaTOpUAlbHAsl), MOHTOJIOMIHAS
(asmaTcko-amepukaHcKas). BpemMs u myTu pacceieHHs] 4elloBeKa IO IUIaHeTe.
EnuncTtBo  denmoBeweckux pac. Hayunas  HECOCTOATENBHOCTH  pacu3Ma.
[IpucnocoOneHHOCTh, YeNoBeKa K Pa3HbIM YCJIOBHSM OKPYXKAIOWIEH CpEeIlbl.
Bnusiane reorpaduueckoil cpeapl W apelida TEHOB Ha MOPQOJOTHIO |
(buU3HONOTHIO YeToBeKa

7 DKOCHCTEMBI U MIPUCYILUE UM 3aKOHOMEPHOCTHU

7.1 Pa3zpnensl u 3anaun sxosoruu. CBs3b SKOJIOTUH C APYTUMHU HAyKaMHu.
Meroast sxonioruu. I[loneBpie HaOMIOACHUS. ODKCIEPUMEHTHI B IKOJIOTHU:
NpUpoAHble U JaboparopHble. MoaenupoBaHHe B HKOJOTHMH. MOHUTOPHHT
OKPY>KaIoIel Cpebl: TOKAIbHBIN, pErHOHAIBHBIN U TT100abHBIN

7.2 Okosnorudeckre (akTopbl W 3aKOHOMEpHOCTH uX JaeictBus. Knaccudukanus

9KOJIOTUYECKUX (haKTOpOB: aOHWOTHYECKHe, OHOTHYECKHE, aHTPOIOTEeHHbIE.
OOmue 3aKOHOMEPHOCTH JEeHCTBUSL 3KoJiorndyeckux (axrtopos. [IpaBumio
munumyma (K. Inpenrens, FO. JIn6ux). TonepaHTHOCTh. DBPUOMOHTHBIE U
CTEHOOMOHTHBIE OPTraHU3MBI.

AbuoTtnueckue ¢aktopsl. CBeT Kak sKojoruueckuit akrop. JlelcTBre pa3HbIX
Y4acTKOB COJIHEYHOT'O CIIEKTpa Ha OpraHU3Mbl. OKOJOTMYECKHE TPYIIIbI
pacTeHM M KUBOTHBIX IO OTHOWIEHWIO K cBeTy. CHUrHaibHas poJib CBETA.
®oronepuoau3M. Temmeparypa Kak dkosnorudeckuit (daxrtop. JleicTBue
TEMIIEPATYpPbl HA OpraHu3Msbl. [[0MKHUIOTEPMHBIE 1 TOMONOTEPMHBIE OPTaHU3MBI.
DOBpUTEPMHBIE U CTEHOTEPMHbBIE OPTAHU3MBI.

Bnaxxnoctes kak oakojoruueckuil ¢akrtop. IlpucmocoGieHuss pacteHMid K
noj/iepaHuto BogHoro Oamanca. Knaccudukanus pacTeHuil M0 OTHOIICHHIO K
Bojie. [Ipucnoco6neHust >KUBOTHBIX K M3MEHEHHUIO BOJTHOTO PEXHUMA.

Cpenpl o0OWTaHMsSI OpPraHM3MOB: BOJHAs, HA3eMHO-BO3AYIIHAs, MOYBEHHAas,
ryOMHHAs  TOANOYBEHHAs, BHYTpUOpraHuzMeHHas. DU3NKO-XUMHYECKUE
0COOCHHOCTH cpeJ oOuTaHHusl opraHu3moB. I[IpucrocoOieHus opraHu3sMoOB K
KU3HU B Pa3HBIX CPEaX.

buonoruueckue purmbl. BHemHue u BHyTpeHHUE pUTMBL. CyTOYHBIE U TOJAMYHBIE
putMbl. IIpucnocoGneHHOCT OpPraHU3MOB K CE30HHBIM W3MEHEHHSIM YCIOBUH
KU3HU.

Kuznennsie popmbr opranuzmoB. Ilonstie o >xu3HeHHOU (Gopme. KuzHeHHBIE
(GopMBl pacTeHUH: AepeBbs, KYCTapHUKH, KYCTAPHUYKH, MHOTOJIETHHE TPAaBBI,
oJHOJeTHUE TpaBbl. JKU3HEHHBIE (POPMBI KUBOTHBIX: THAPOOHOHTHI, FT€OOHOHTHI,
a’poOnoHTHI. OCOOCHHOCTH CTPOCHHMS M 00pa3a KU3HHU.

buotnueckue ¢akropel. Buabl OMOTHYECKMX B3aUMOJCHCTBUI: KOHKYPEHIIHS,
XMIIHUYECTBO, cuMOMO03 U ero (opmel. Ilapazutusm, koomneparus, MyTyaausMm,
KOMMEHCAJIU3M (KBapTHUPaAHTCTBO, HAXJICOHHYECTBO). Hetpoduueckue




B3aUMOJCHCTBUsA  (Tommueckue, Qopuueckue, (abpuyeckue). 3HaAUEHUE
OMOTHYECKMX B3aMMOJCHCTBUI JUUIsl CYIIECTBOBAHUS OpPraHU3MOB B Cpele
obutanus. [I[pUHINAIT KOHKYPEHTHOT'O UCKIIFOUCHHS

7.3

DKOoJIOTHYeCKHEe XapaKTepUCTUKH nonynsuuu. Ilomynsuus kak Ouosiornyeckas
cucrema. Poibp HEOMHOPOAHOCTH cpeabl, prusndyeckux 0apbepoB U OCOOEHHOCTEN
Ouosioruu BUAOB B (POPMHUPOBAHUU IPOCTPAHCTBEHHOM CTPYKTYpPbI HOITYJISALUI.
OcHOBHBIE TI0Ka3aTeaW MOMYJISIUN: YUCIEHHOCTb, IUIOTHOCTb, BO3pacTHas M
[I0JIOBAsi CTPYKTYpa, POXKAAEMOCTb, IPHUPOCT, TEMII POCTa, CMEPTHOCTD,
MUTpaLus.

Okosorudeckass CTpykTypa nonyisnud. OLleHKa YHCIEHHOCTH IOIYJIALHH.
JIluHaMyKa MONYJSILUU U €€ peryisauus. buoThyeckuii MOTeHIHal MOIYJISLUN.
MognenupoBanue JAMHaMUKM —nonyiasuuu.  KpuBele pocTra  4HMCIEHHOCTH
nonyisauuy. Kpusble BpDKHMBaHUA. Peryisiius 4uMCIEHHOCTH IMONYJISLMNA: POJIb
(GakTOpOB, 3aBUCALUIMX M HE 3aBUCAIIMX OT IUIOTHOCTH. OKOJIOTMYECKHE
cTpareruu BUJOB (r- u K-ctparerun).

Ilonatue 00 »skonoruyeckod Hume Buaa. Mecrooburanue. MHoromepHas
Mozenb 3kosorndecko Humm Jxk.M. XarunHcona. Pa3mepsl 3Kog0ornyeckon
Huuy. [loTeHnnanbHas ¥ peaqn30BaHHas HULLIH.

Bun kak cucrema nomynsuuid. Apeanbl BUIOB. Buabl M HMX JKU3HEHHBIE
CTpaTerMu.  3aKOHOMEPHOCTHM  IIOBEIEHUS W MUIpAUUd  KUBOTHBIX.
buonornueckre MHBa3MK YyKEPOIHBIX BUIOB

7.4

CooOmectBa opranu3MoB. buonenos u ero crTpykrypa. CBsa3u Mexay
opraHuzMamMu B OuolleHo3e. DKOcHCTEMa Kak OTKpbiTas cucreMa (A.J[x.
Tencnu). OyHKIMOHATBHBIE OJOKM OPraHU3MOB B 3KOCHUCTEME: IPOAYLEHTHI,
KOHCYMEHTBI, penyueHTsl. Tpoduueckue ypoBHu. Tpoduyeckue nenu u ceru.
Abunotnueckue 010k 3kocucteM. [louBbl UM Wbl B 3kocucremax. Kpyrosopor
BEIIECTB U ITOTOK HEPTUU B DKOCUCTEME.

OcHoBHBIE TIOKa3aTeNIM PKOCUCTEMBbI. bruomacca u mpoaykuus. DKOJIOTHYECKUe
MUPaMUIbI YUCel, OMOMACChl U SHEPTHH.

HanpaBiieHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB - cyKueccuu. [lepBuunbie u
BTOPUYHBIE CYKLECCUM W MX IPUYMHBIL. AHTPONOIEHHBIE BO3JEHCTBUS Ha
cykueccun. KinmmakcHoe coobmectBo. buopasHoobpazue u  moiHOTa
KpPYroBOpOTa BEIIECTB - OCHOBA YCTOMYMBOCTH COOOIIECTB.

[IpuponHble 3KOCHCTEMBI. AHTPOIOT€HHBIE 3KOCHUCTEMBL. ATPOIKOCUCTEMA.
ArporeHo3. Paznuuus Mex 1y aHTpOIIOT€HHBIMH U TPUPOIHBIMH dKOCUCTEMAMH.
Ypboskocucrembl. OcHOBHBIE KOMITIOHEHTHI ypOoakocucTeM. ["'opozackas ¢uiopa u
¢dayna. CunaHTpomnu3zaius ropoackoit ¢aynsl. buonoruueckoe u X03sHCTBEHHOE
3HAYEHHE arpod3KOCUCTEM U ypOOIKOCHUCTEM. 3aKOHOMEPHOCTH (HOPMUPOBAHUS
OCHOBHBIX B3aUMOJECHCTBUI OPraHU3MOB B 3KOCHCTEMAX.

[Iepenoc sHepruM U BEIIECTB MEXIY CMEKHBIMU 3KOCUCTEMAMU. Y CTOWYUBOCTh
OpPraHM3MOB, TMOMYJSIIMM M DKOCHCTEM B YCJIOBHUSX €CTECTBEHHBIX U
AHTPONOT€HHBIX BO3/ICUCTBUI

7.5

buocepa - obOmemnanerapHas o0osouka 3eMiIM, TJ€ CYIIECTBYET WIIU
cymiecTBoBana >ku3Hb. Yuenue B.M. Bepnaackoro o Oumocdepe. Obnactu
ouocdepsl u ee cocraB. JKuBoe BemecTBo Onochepsl U ero PyHKITUH.

3aKOHOMEPHOCTH cyliecTBOBaHMs Ouocgepbl. OcoOeHHOCTH OHochepbl Kak
I00aNbHOM  dKOcHMcTeMBbl.  J/[mHamMuueckoe  paBHOBecue B Omocdepe.
KpyroBopotsl BemiectB M OHOr€OXMMHYECKHE LHMKIBI (yriepoja, azoTa).




PurmudHOCTS siBIIeHMI B Onocdepe.

3oHanpHOCTh Onocdepsnl. [lonarue o 6mome. OCHOBHBIC OMOMBI CYIIH: TYHIPA,
XBOWHBIC Jieca, CMEIIAHHBIC WM IIMPOKOJIMCTBEHHBIC Jieca, CTENH, CaBaHHBI,
MyCTBIHK, TPOIHUYECKUE Jieca, BBICOKOTOPbs. Kiumar, pacTUTENbHBIA U
KHUBOTHBIA MHp OMOMOB CYIIIH.

CtpykTypa U (YHKIIUS JKUBBIX CHCTEM, OLICHKA MX PECYPCHOTO MOTCHIMAIa U
onocdepHbIX QYyHKIIUN

7.6

DKOJIOTHYECKHe KPU3HChl U UX MpUYKHbL. Bo3neiicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHUE BO3QYIIHOM cpenbl. OxpaHa BO3AyXa. 3arpsi3HEHUE BOIHOM Cpejibl.
Oxpana BoHBIX pecypcoB. Paszpyiienue nmoussl. OxpaHa MOYBEHHBIX PECYPCOB.
HN3menenue knumara.

AHTpPOINOTeHHOE BO3/ICHCTBHE HA PACTHTENbHBIA W >KUBOTHBIM Mup. OxpaHa
PaCTUTENBHOTO U >KMBOTHOTO Mupa. OCHOBHBIE NMPUHIMUIBI OXPAHBI MPUPOJIBI.
Kpacusie kauru. Oco6o oxpansiemblie npupoaasie Tepputopun (OOIIT).
Boranuueckue casibl ¥ 300JI0TUYECKHUE TAPKH.

OcHOBHbIE TPUHLHUIIBI YCTOWYMBOTO PpA3BUTHSI YEJIOBEUECTBA M IMPHUPOIBL
PanmionaneHoe  MPUPOJONONB30BAaHUE W COXPAaHEHHE  OMOJOTHYECKOTO
pazHooOpasus 3eMiau
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