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INOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke MporpaMmbl MO OMOJIOTMU TEOPETHUUECKYID OCHOBY IS
OTIPEJICICHNS] TOAXO0J0B K (OPMUPOBAHUIO COJACPNKAHUS Y4eOHOTO MpeaMeTa
«buosiorus» cocTaBWIM: KOHIENTyalbHble TonoxkeHus PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH  II€Jei, CcolepKaHus, pPe3yJbTaToB OOydYeHHUs U
TpeOOBaHMI K YPOBHIO MTOATOTOBKU BBITYCKHHKOB, TTOJIOKEHUS 00 OOIIUX MENIX 1
MPUHINNAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHUCTEMbI CPEIHETO
obmrero oopazoBanus B Poccuiickoit denepanuu, a TakyKe MOJI0KEHUS O CIeIUpUKE
Ouonoruu, €€ 3HAYEHWHW B TIO3HAHMM IHKUBOM MPUPOJABI U OOECICUCHUH
CYILIECTBOBAaHMSI YesloBeYecKoro obmectBa. COrjlacHO Ha3BaHHBIM TOJIOKEHUSIM,
OTIpe/IeICHBl OCHOBHBIC (DYHKIMH MPOTPAMMEI TI0 OHOJIOTHH U €€ CTPYKTYpa.

[Iporpamma no Ouosoruu 1aé€t NpeacTaBICHUE O LeNx, 00 00IIel cTpateruu
oOy4eHMsI, BOCTUTAHUS U PA3BUTHUS 00YUAIOIIUXCS CPEACTBAMHU YU€OHOTO MpemeTa
«buonorus», onpenensier o0sI3aTENbHOE MPEAMETHOE COJEPKaHUE, €r0 CTPYKTYPY,
pacrpeqeneHre Mo pasjieliaM U TeMaM, PEKOMEHAYEMYIO I10CIIEI0BATEIbHOCTD
M3Yy4YEHUs] yUYEOHOr0 MaTepuaia ¢ y4ETOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX
CBA3€H, JIOTMKH O0Opa30BaTENbHOIO MPOLECCa, BO3PACTHBIX OCOOEHHOCTEM
oOydJarommxcs.

B nporpamme o 6M07I0THHN TaK)Ke YUUTHIBAIOTCA TPEOOBAHUS K IIJIAHUPYEMbIM
JUYHOCTHBIM, METanmpeAMETHBIM U MPEIMETHBIM pe3yJibTataM oOOy4YeHUus B
dbopmMupoBaHUU OCHOBHBIX BUOB y4eOHO-TI03HABATEIHHOM
JeATeIbHOCTH/YUeOHbIX JEeUCTBUN OOYydYarolIUXCsi MO OCBOEHUIO COJEp KaHUs
OMOJIOTUYECKOTO 00pa30BaHMUSI.

B nporpamme mo 6uonorun (10—11 xmaccel, 6a30BbIi ypOBEHb) peaTn30BaH
IOPUHIMI TMPEEMCTBEHHOCTH B H3y4Y€HUU Ouojoruu, Ojarojapss 4emy B Hel
MPOCMATPUBACTCS  HAMNPABICHHOCTh Ha pa3BUTUE 3HAHUM, CBS3AHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, LIEHHOCTHBIX
OpUEHTAIUH JIMYHOCTH, SKOJOTHUYECKOTO MBIIUICHUS, IPEACTABICHUNA O 3J0POBOM
oOpa3e >XKM3HM M OEpEeKHBIM OTHOIICHHUEM K OKpY)Kalollehd MPUPOIHON cpene.
[TosTOoMy Hapsay ¢ U3ydyeHHEM OOIIEOMOJIOTHYECKUX TEOpUM, a TakKe 3HAHUMI O
CTPOCHUU >KUBBIX CUCTEM PA3HOT0 paHra M CYHUIHOCTH OCHOBHBIX MPOTEKAOUIUX B
HUX TPOIIECCOB B MPOTrpaMMe MO OMOJIOTHH YACIICHO BHUMAaHWE HCTOJIb30BAHHIO
MOJIYYEHHBIX 3HAHUN B TTOBCEIHEBHOM KU3HU JJI PEIICHUSI TPUKIIAIHBIX 3a/1a4, B
TOM YHCIIe: TPOQPUIAKTUKYA HACJIEACTBEHHBIX 3a00JieBaHUN YeIoBeKa, MEIUKO-
T€HETUYECKOT0 KOHCYJIbTUPOBaHUsI, 000CHOBAHUS KOJIOTHYECKH 11€JIECO00pa3HOTO
TOBEJICHUS B OKPYKAIOIIEH MPUPOIHON CpeAe, aHAIU3a BIMSHUSA XO3IMCTBEHHOM
JIEATEIIbHOCTH YE€JI0OBEKA Ha COCTOSIHUE MPUPOAHBIX U UCKYCCTBEHHBIX YKOCUCTEM.
VYcunenue BHUMaHHWS K TPUKIATHON HAMPaBICHHOCTH YYEOHOro mpeaMera
«buronorus» NpoIUKTOBAHO HEOOXOIUMOCThIO O0ECTICUCHUS YCITOBUM JJIsI pEIICHUS



OJIHOM M3 aKTyalbHBIX 3aJa4 IIKOJLHOTO OMOJIOTHYECKOTO 00pa30BaHus, KOTOpas
npeanosiaraer (GpopmMupoBaHue y oOy4arouIuxcsi ClOCOOHOCTU aJanTHUPOBATHCS K
M3MEHEHUSM JUHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUPA.

buonorust Ha ypoBHE cpemHero o6miero oOpa3oBaHUs 3aHUMAET BaXKHOE
mecto. OHa oOecreunBaeT (QOPMHUPOBAHUE Y OOYYAIOMIMXCS MPEICTaBICHUNA O
HAy4YHOM KapTHUHE MHpa, paclIMpsieT U 0000IIaeT 3HaHUS O KUBOM mpupoje, e
OTJIMYUTENbHBIX TMPU3HAKaX — YPOBHEBOW OpraHW3alldd M HBOJIIOIUHU, CO3JAET
yCIIOBHUSI  JJIs: TIO3HAHWS  3aKOHOB  JKMBOM  MPUPOIBI,  (OPMHUPOBAHUS
(YHKIIMOHATBPHOW TPAMOTHOCTH, HAaBBIKOB 3JI0POBOTO M 0e30macHOro obpasa
YKW3HU, SKOJOTHYECKOTO MBIIIJIEHUS, IEHHOCTHOTO OTHOIIEHUS K *KUBOW TIPUPO/IE
U YEJIOBEKY.

Bonbiioe 3HaueHre OUOIOTUST UMEET TAKXKe JIJISl PEIICHUs] BOCIIUTATEIIbHBIX U
pa3BUBAOIIMX  337a4  CpeAHero  oOmero  oOpa3oBaHUs, COLHMAIM3ALUU
oOyuaromuxcs. M3ydenne Ouosorun odecnednBaeT ycioBHs il (POPMUPOBAHUS
WHTEJUICKTYalbHbIX, KOMMYHHMKAIIMOHHBIX W  HMH(POPMAIMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIBTYpbI, CIIOCOOCTBYET HMHTETpAIlMM OUOJOTHYECKUX 3HAHUU C
MPEACTABICHUSIMU U3 IPYTUX YUEOHBIX MPEAMETOB, B YACTHOCTU, GPU3UKU, XUMUU U
reorpa¢uu. Ha3pBaHHbIe NONOKEHUS O MpeAHA3HAYEHUU Y4YeOHOro mpeaMera
«buonorus» COCTaBUIM OCHOBY IJisi ONpENEJIEHUs MOAXOJ0B K OTOOpy H
CTPYKTYPUPOBAHHUIO €r0 COJEpXkKaHUsA, MNPEICTABICHHOTO B IpOrpaMMe Mo
OHOJIOTHH.

Ot60p coxaepkanusi yueOHOro npenmera «buomorusi» Ha 0a30BOM YpPOBHE
OCYHIECTBJIEH C MO3ULMNA KYyJIbTYpOCOOOPA3HOrO0 MOJXO0Jld, B COOTBETCTBHM C
KOTOPBIM OOy4arouiuecsi JOJDKHBI OCBOMTh 3HAHUS W yMEHUS, 3HAUYUMBIC IS
dbopmupoBaHus OOIIEH KyJIbTYpbI, OMPECISIONIME aJeKBATHOE IOBEJICHUE
YeJIOBeKa B OKPY’KAIOIIEH MPUPOJHOU cpejie, BOCTPEOOBAaHHBIE B IOBCEIHEBHOM
JKU3HU U TPaKTUUYECKOM AesiteabHOCTH. Oco0oe MECTO B ATOM cHUCTeMe 3HaHUM
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUsl, KOTOPbIE CIY>KAaT OCHOBOM JIJIsi POpMUPOBAHUS
MPEJCTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
[IEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH, CIHOCOOCTBYIONIUX  T'yMaHM3AIuU
OMOJIOrMYecKOro o0pa3oBaHMUsL.

CTpyKTypupOBaHUE COJAEpKaHUA YYEOHOro MaTepuajlia B IpOrpaMme IO
OMOJIOTMM OCYILECTBICEHO € YYETOM MPUOPUTETHOrO 3HAYEHUS 3HAHUU 00
OTIIMYUTENBHBIX OCOOCHHOCTSIX JKUBOW MPHUPOJBI, O €€ YPOBHEBOUW OpraHu3aIiiu U
HBOJTIOIMHU. B COOTBETCTBHUM C 3TUM B CTPYKType ydeOHOro nmpenmera «bromorus»
BBIJICJICHBI CIIEIYIONINE COJEpKaTeNbHble TMHUU: «bronorus kak Hayka. MeToabl
HAy4yHOTro TNo3HaHus», «KieTka kak Ouonorumdeckas cuctemay, «OpraHu3m Kak
Oouonoruyeckas cucrema», «CucreMa U MHOTooOpasve OpraHU4YeCKOrO MHpay,
«OBOJIOLMS KUBOU NPUPOABD», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTH.



[enr m3yuenus yueOHoOro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJIaJIcHWE  OOYy4YalOIIMMHUCS  3HAaHUSMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEeHHE YMEHHM
UCIIOJB30BaTh ATU 3HAHMS JUISl TPAMOTHBIX JIEUCTBUM B OTHOIICHUM OOBEKTOB
YKUBOU MPUPOABI U PEUICHUS PA3TUYHBIX KU3ZHEHHBIX MPOOJIEM.

JlocTikeHue 1enu u3ydeHus yuyeOHoro npeamera «buonorus» Ha 0a30BoM
YpOBHE 00€CIeUNBAETCS PEIICHUEM CICAYIOMINX 3a/]1ay:

OCBOEHHE OOYYAIOUIMMHCS CHCTEMbl 3HAaHUM O OMOJOTMYECKUX TEOPHSIX,
YUYCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUiIaX, CIYKAIIMX OCHOBOU
u1st OPMUPOBAHUS TIPEICTABICHUNH O €CTECTBEHHO-HAYYHOW KapTHHE MHpPA, O
METO/IaX HAYyYHOI'O MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BbLAAIOMIUXCA OTKPBITUSAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopMupoBaHUEe Yy OOYYaIOMIMXCS TO3HABATEIbHBIX, WHTEIUICKTYyIbHBIX WU
TBOPYECKUX CIOCOOHOCTEW B MPOIECCe aHaIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, WUIEH M MOIXOJ0B K H3YUYEHHUIO KUBBIX CHCTEM
Pa3HOTO YpOBHS OpraHU3aluu;

CTAaHOBJICHHE Yy oOOydaronmxcss oOmeil KyJIbTypbl, (YHKIHOHAJIBHOM
rPaMOTHOCTH, Pa3BUTUE YMEHUM OOBSICHITH U OLICHUBATH SBJICHUS OKPYKAIOIIETO
MUpa >KUBOW MPUPOJIbl HA OCHOBAHUM 3HAHUH U OTBITA, MOTYYEHHBIX IPU U3YUCHUHU
OMOJIOTHH;

dbopMupoBaHUe Yy OOy4YalONIUMXCS YMEHUN WUIIOCTPUPOBATh 3HAUYCHUE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATEIIBHOCTH YEJOBEKa, pPa3BUTHHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTHH;

BOCMUTaHUE YOEKIAEHHOCTU B BO3MOKHOCTH TO3HAHHUS YETOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHHUS K HEeH, COOTIOICHUS DTHICCKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMIA;

OCO3HAHHUE IICHHOCTU OHOJIOTUYECKUX 3HAHWW ISl TIOBBILICHUS YPOBHS
HKOJIOTHYECKOM KYJIbTYpHI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MIPUMEHEHHUE MMPUOOPETEHHBIX 3HAHUN U YMEHHUM B MOBCEIHEBHOM KU3HU JIJIS
OLICHKH TMOCJIEACTBUM CBOEH AEATEIBHOCTH IO OTHOLIECHHIO K OKPY’KAIOIIEHN cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHME U COONIOACHUE MeEp MNPOPUIAKTUKA
3a00J1eBaHUM.

B cucreme cpemnero oOmiero obOpaszoBanusi «buosorus», m3ydaemas Ha
0a30BOM YpOBHE, SBISICTCS OO0S3aTENIbHBIM YYEOHBIM TMPEIMETOM, BXOMISIINM B
COCTaB MpeaMeTHOI o0nacTi « EcTecTBEeHHO-HAyUYHbIE TPEIMETHI.

J{nst u3yueHust OMoJIOruu Ha 0a30BOM YPOBHE CPEIHETO 00111ero 00pa3oBaHuUs
otBoauTcs 68 yacos: B 10 kitacce — 34 yaca (1 gac B Hexento), B 11 kiacce — 34 yaca
(1 yac B Heneno).



COJEPXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buosnorust kak Hayka. CBsi3b OMOJOTHUU C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiiocoduen, STUKOM, 3CTETUKON U MPABOM.
Posb 6uonoruu B hopMupoBaHUM COBPEMEHHOM Hay4HOI KapTuHBI Mupa. Crucrema
OMOJIOTUYECKUX HaYK.

MeTobl TO3HaHUS KUBOUM IPUPOIbI (HAOTI0IEHUE, SKCIIEPUMEHT, ONTMCAHNE,
U3MEpeHHe, KiIacCHU(pUKAIMs, MOJCITUPOBAHUE, CTaTHCTHYECKas 00paboTka
JTAHHBIX ).

JlemoHncTpanum:

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

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

JlabopaTopHbie U MpaKkTHYECKHEe PadOThI:

[Ipaktnueckass padora Ne 1. «Jcrmosb30oBaHME pa3IUYHBIX METOAOB IPHU
U3YYCHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U UX OPraHU3AIUSA.

KuBbie cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3ydeHus: ouonoruu. OTinane
YKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOJIBI.

CaoiicTBa OMOCHCTEM U UX pa3HOOOpa3ue. YPOBHHU OpraHu3aluu OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIHUOHHO-
BHJIOBOM, SKOCHCTEMHBIHN (OMOreoIeHOTHYECKu ), OMoC(EpHBIH.

JlemoHncTpanum:

Tabnuipl U cxeMbl: « OCHOBHBIE MPU3HAKU KU3HU», «YPOBHU OpraHU3alUU
YKUBOU IIPUPOIBI».

O6opynoBanue: mojaenb Mojiekyibl JIHK.

Tema 3. Xumuueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMHUYECKHN COCTaB KJIETKA. XHMHUYECKHUE BJIEMEHTBI: MaKpOAJIEMEHTHI,
MHKPO3JIEMEHTHI. Bosa 1 MUHEpalIbHbIE BEILIECTBA.

OyHKIMM BOABI W MHUHEpaAJbHBIX BewlecTB B Kkierke. lloamepskanwue
OCMOTHUYECKOro OanaHca.

benku. CoctaB u cTpoeHre OeIKOB. AMHUHOKHUCIOTBI — MOHOMEPHI OEJIKOB.
He3ameHnmble 1 3aMEHUMbIE aMUHOKUCJIOTHI. AMUHOKUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl ~O€JIKOBOW MOJIEKYyJibl (TIepBUYHAs, BTOPUYHAs, TPETHUYHAS U
YETBEPTUYHAS CTPYKTypa). XHWMHYECKHE CBOWMCTBa OenkoB. buonorndeckue
byHKIIUN OEIKOB.



depMeHTbl — OMoJIoTHUYeCKHe KaTau3aTopsl. CTpoeHre pepMeHTa: aKTUBHBIM
HeHTp, cyOctpatHas cnenuduyHocTh. Kodepmentsl. Burtamunbl. Otiauyus
(GbepMEeHTOB OT HEOPTraHUYECKUX KAaTallu3aTOPOB.

VYrneBoabl: MOHOCaxapu bl (TII0K03a, prub03a U Je30KCUpu003a), Tucaxapu bl
(caxaposa, JlakTo3a) MW TOJMCaxapulbl (Kpaxmaji, TJUKOreH, UEeJUII0I03a).
buonornyeckue pyHKIIMM YTII€BOIOB.

Jlunuael:  Tpurauuepuabl, QocPoaunuasl, cTepouasl. [HapoduibHO-
ruapodobHbie  cBoicTBa. buonornmueckue QyHkium sunuaoB. CpaBHEHHE
yTJIEBOJIOB, OEIKOB M JTUMHUI0B KaK HCTOUHUKOB YHEPTHH.

Hyxnennoseie kucnorel: JHK wu PHK. Hykneormaer — MoOHOMEpHI
HyKJIenHOBBIX Kuciaor. Ctpoenue u ¢pyukiuu JJHK. Ctpoenne u pynkuun PHK.
Bunasl PHK. AT®: ctpoenne u GhyHKIIHIH.

[{utonorus — Hayka o kierke. Kiierounas teopus — mpuMep B3aUMOJECUCTBHUS
ujei 1 pakToB B HAYYHOM MMO3HAHUH. MeTOAbl N3YUEHUS KIIETKH.

Krerka kak 1iejoctHas xuBas cucrema. OO0Iire Npru3HaKy KIETOK: 3aMKHYTast
HapykHas MmemOpana, moiekynbl JIHK kak renermdeckuit ammapar, cuctema
CUHTE3a Oerka.

Tunel KJIETOK: JyKapuoTH4YecKass MW mpokapuotuyeckasd. OcOOEHHOCTH
CTpPOEHHUsI MPOKAapHOTUYECKON KieTku. KnerouHas creHka Oakrepuil. CTpoeHue
DYKApUOTUYECKOW KIIETKU. OCHOBHBIE OTIWYUSA PACTUTEIBHOM, >KUBOTHOU U
IrpUOHOM KJIETKHU.

[ToBEepXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIUKC, MX
¢bynkuuu. [nazmarnueckas memOpana, e€ ceoiictBa U PyHkuu. LluTomnasma u eé
opranouipl. OnHoMemOpanHbie opranounbl kietku: OIIC, anmmapat ['ombmxw,
au30coMbl. [10yaBTOHOMHBIE OpPraHOMIbl KIETKH: MHUTOXOHAPHUH, TUIACTUIBI.
[Tpoucxoxxknenne MUTOXOHApUM u mmactua. Buasl tumactun. HememOpanHbie
OpraHOMJIbl KJIETKU: pPUOOCOMBI, KJIETOYHBIA IIEHTP, LIEHTPUOJIA, PECHUYKH,
KryTUKUA. OYHKIIUN OpTraHOUI0B KJIETKU. BritoueHus.

Anpo — perynaropHsiii 1ieHTp KieTku. CTpoeHue snpa: siaepHas o00JI0vKa,
KapHoIlUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcHoOpT BELIECTB B KIETKE.

JlemoHcTpanum:

[Toptpetsl: A. JleBenryk, P. I'ykx, T. llIBann, M. lIneinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®panxinn, K. M. bap.

Junarpammel: «PacnpeneneHne XMuMAYECKUX JJIEMEHTOB B HEXKUBOW ITPUPOIELY,
«Pacnpenenenne XMMHYECKUX 3JIEMEHTOB B )KMBOM MPUPOIE».

Tabmuubl u cxembl: «llepuoanyeckass Tabnuia XMMHUYECKUX SJIEMEHTOBY,
«CTpoeHre MoJeKyJibl BOJb», «brocunTtes 0enka», «CTpoeHrne MOJIeKyJIbl OenKay,
«Ctpoenue ¢pepmentay, «Hyknennossie kucnotel. JJHK», «CtpoeHne MoyeKysbl



AT®», «CtpoeHne 3yKapuOTHUYECKOW KIETKW», «CTpOEHHE KMBOTHOU KIIETKW»,
«CTpoeHue pacTUTENbHOM KIETKN», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue spa KIETKn», « Y TIeBOAb, «JIMIuab.

ObopynoBaHue: CBETOBOM MHMKPOCKON, OOOpyAOBaHWE [JIsl TPOBEICHUS
HAOIOCHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPOIpPENapaThl pPaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBbHBIX KJIETOK.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlaGopatopuas pabora Ne 1. «M3yueHume KaTaJIUTUYECKONH AaKTUBHOCTH
dbepMeHTOR (Ha MPUMEPE aMIIIa3bl UK KaTajasbl)y.

JlaGopatopHas pabora Ne 2. «lM3ydyeHme CTpoeHHUS KIETOK PACTCHHUIA,
YKUBOTHBIX M OakTepuil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpEnaparax M HX
OMHICAHUEY.

Tema 4. 7KusHeaesiTeJIbHOCTh KJIETKH.

OOMeH BENIeCTB, WU METa00IN3M. ACCUMUIIALMS (TUTACTUYECKUM OOMEH) U
JTUCCUMUJIISIIUS (SHEPTeTUYECKHii OOMEH) — JIBE CTOPOHBI €JIMHOrO IIpoliecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB W DHEPTrUM B MOHUMAHUU
MeTabor3ma.

Turnbel oOMeHa BelecTB: aBTOTPOQHBIN U reTepoTpodHbIi. Poib (hepMeHTOB B
oOMeHe BEIlECTB U MPEBPAIICHUN SHEPTUH B KIIETKE.

®ortocunte3. CmeroBas W TeMHOBasg (a3bl ¢doTocuHTe3a. Peakiuu
dbotocunteza. dpdexTuBHOCTL PoTOCUHTE3a. 3HAUEHHE (HOTOCHUHTE3A IS KUZHU
Ha 3emsie. Biausinue ycnoBuil cpeabl Ha (DOTOCHHTE3 U CIIOCOOBI MOBBIIICHUS €T0
MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUM.

XeMOCUHTEe3. XEeMOCUHTE3UPYIOIINe OakTepuu. 3HAaUeHHE XEeMOCHHTE3a IS
JKW3HU Ha 3eMIIe.

DHepreTuueckuii oOMeH B KjeTke. PaciiernieHue BemecTB, BBIJCICHHUE U
aKKyMYJINPOBAHUE PHEPTUHU B KJIETKE. DTambl YHEPreTUUECKOro oOMeHa. [ mukous.
bpoxenue u ero Buabsl. KucimopogHoe OKHCIIEHUE, WK KIETOYHOE JbIXaHUE.
OxucnurensHoe GochopunrpoBanue. IPHEKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

Peakuum wmatpuuyHoro cuHTe3a. [eHermueckas wuHpopmanus u JIHK.
Peanuzanusi reHetudeckoil uHopmanuu B KiIeTKe. ['eHETWYECKUW KOA U €ro
cBoiicTBa. Tpanckpunuus — Matpuusblii cuaTe3 PHK. Tpancnsuus — GuocunTes
Oenka. Ortanbl TpaHcasuuu. KoaupoBaHue amMuUHOKHUCIOT. Ponb pubocom B
OouocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUpYCHl. ctopust oTkpeiTust Bupycos (/1. U.
NBanoBckuit). (OCOOEHHOCTH CTPOCHMSI W JKMU3HEHHOTO IIMKJIa BHUPYCOB.
baktepuodaru. bonesHu pacTeHui, JKUBOTHBIX M YEJIIOBEKA, BBI3bIBAEMBbIC
Bupycamu. Bupyc mmmynoxneduiura yenoseka (BMIY) — BozOyautens CIIM/a.



OOpatHast ~ TpaHCKpuWIMs, peBepraza W uHTerpasza.  lIpodwunakruka
pacnpocTpaHeHuUsl BUPYCHBIX 3a00JIEBaHUIA.

JdeMoHCcTpanuu:

[Toptpetsi: H. K. Konbuos, 1. . UBanosckuid, K. A. Tumupszes.

Tabmuubr u cxembl: «Tunel muTaHus», «Metabommusm», «MUTOXOHAPUSY,
«HepreTudeckuii oOMen», «Ximopormiacty, «Potocuntes», «Crpoenue JIHK»,
«CTtpoeHue U PyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenkay, «['eHeTnueckuit komy,
«Bupycs», «bakrepuodarn», «Ctpoenue u xu3HeHHbIN 1K Bupyca CIIM/a,
oaxTepuodaray, «Pemmkarus JTHK.

Oo0opynoBanue: monaenu-anmnkanun «Yasoenue JIHK u Tpanckpunuus»,
«buocunres 6enkay, «CTpoeHne KIeTKu», Mojesb cTpykTypsl JJHK.

Tema S. Pa3MHOKeHNe M1 HHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KileTouHbIil 1UKII, WM KU3HEHHBIM LUK KieTku. MHTepdaza U Mutos.
[Ipoueccel, mpoTekaromue B uHTepdaze. Perunmkanus — peakuus MaTpUYHOIO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBIM Ha0Op — KapHOTHIL
JumionaHeIi W TalvIOMJHBIA  XpOMOCOMHBIE  HAOOpBL.  XpOMaTHUbL.
[{uTonorudyeckue OCHOBBI PA3MHOKEHHSI W  WHIWBUAYaJIbHOTO  Pa3BUTHUSA
OpTaHU3MOB.

Henenue knetku — muto3. Ctaaum mutosa. lIpoueccel, npoucxonsiiye Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOJIOTHMYECKU CMBICT MUTO3A.

[Iporpammupyemas rubenb KISTKH — aromnTo3.

@DopMBbI pa3sMHOXKEHHsI OPTaHU3MOB: Oecrolioe U 1moJjioBoe. Buael Oecrionoro
Pa3MHOXXEHUS: JIeJICHWE HaJIBOE, IIOYKOBAHME OJIHO- W MHOTOKJIETOUYHBIX,
CIopooOpa3oBaHKe, BEreTaTUBHOE pa3MHOXKeHUe. VICKyccTBeHHOE KIOHMpPOBaHUE
OpPraHW3MOB, €r0 3HAYEHUE JIJIS1 CEJIEKIINH.

[TonoBoe pazMHOKEHHE, €T0 OTINYUS OT OECTIOJOTO.

Meito3. Cranuu wmeiio3a. Ilporecchl, nmpoucxonsiine Ha CTagusix MeHo3a.
[ToBenenne xpomocoM B Meno3e. KpoccuHrorep. bHOJIOrMYECKUN CMBICT H
3Ha4YeHUE Meno3a.

["ameTorenes — mporecc 0OOpa3oBaHUsI TMOJOBBIX KIETOK Yy >KHUBOTHBIX.
[TonoBbie Kene3bl: CEMEHHUKH U sSMYHUKU. OOpa3oBaHWE W PAa3BUTHUE TOJOBBIX
KJIETOK — TaMmeT (CrepMaro30oujl, SMIEKJIeTKa) — CIepMaTOreHe3 U OBOICHE3.
OCOOEHHOCTH CTpPOEHMS SWILEKIETOK U crepMaTo30ouaoB. OmIogoTBOpEHUE.
[TapTrenorenes.

NunuBuayanbHoe pa3BuTHE (OHTOTE€HE3). OMOpPHOHAIBHOE Pa3BUTHE
(amOpuorenes). Dtanbl SMOPUOHATBHOTO PA3BUTHUS Y TMO3BOHOYHBIX KUBOTHBIX:
npoOJieHue, racTpyssnus, opraHorene3. IloctamOpuoHanbHOE pa3BuTHE. THIBI
NOCTAIMOPHUOHAIBHOTO Pa3BUTHS: MpsAMOE, HemnpsMoe (IMYMHOYHOE). BriusHue



Cpellbl Ha pa3BUTHE OPTraHU3MOB, (PAKTOpPbHI, CIOCOOHBIE BBHI3BIBATH BPOKIEHHBIC
YpOJICTBA.

Poct u pa3Butue pacreHuil. OHTOr€HE3 IIBETKOBOTO PACTEHUS: CTPOCHHUE
CEMEHHU, CTA/INU Pa3BUTHSL.

JleMOHCTpauM:

Tabmuubl u cxembl: «DOpMBI Pa3MHOXKEHHUS OPTraHU3MOBY, «JIBoitHOE
OIUIOJOTBOPEHUE Y LBETKOBBIX pacTeHUi», «BereraruBHoe pa3MHOKEHHUE
pacteHui», «Jlenenne kieTku Oaktepuity, «CTpOeHHE TIOJIOBBIX KIIETOKY,
«Ctpoenue xpomocombl», «Kierounbrii uukmy, «Pemmukamus JHK», «Mutos3y,
«Menosy», «Ilpsmoe n HenpsiMoe pazBuTHeE», «l'ameToreHes y MIEKONUTAIOIUX U
4enoBeKka», «OCHOBHBIE CTAJIMH OHTOTE€HE3A.

O6opynoBanue: MHKPOCKOII, MHKPOITPENapaThl «CniepmaTo30u bl
MJICKOITATAIOWIETO», «SHIEKIIeTKa MIEKONUTamero», «Kapumokunes B kierkax
KOpEIlIKa JIyKa», MArHUTHAas MOJEb-alIuIMKauus «/leieHne KIeTKn», MOJIEIb
JAHK, monenp meTada3zHoi XpoOMOCOMBI.

JlaGopaTopHblie 1 NpaKkTHYeCKHe PadoThI:

JlabopatopHas pabora No 3. «HaOmioneHue MuTO3a B KJIETKaX KOHYMKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKPOIMpPENapaTaxy.

JlaGopatopHas pabota Ne 4. «M3yueHHwe CTpOCHHS TOJIOBBIX KIETOK Ha
rOTOBBIX MUKPOIIPEMIApATAX .

Tema 6. HacsiencTBEeHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTUKU. Micropus pa3BuTus reHeTUKHA. Poib nUTOI0THH
U SMOPHOJIOTUU B CTAHOBJICHUM TEHETUKH. BKiIaa pOCCHUCKUX M 3apyOeKHBIX
y4€HBIX B Ppa3BUTHE TEHETHUKU. MeETOJbl TEHETUKU (TUOPUAOJIOTHUECKUMT,
HATOT€HETUYECKUH, MOJEKYISIpHO-TeHETUYECKHi1). (OCHOBHBIE TI€HETHYECKHE
noHATHsA. [ 'eHeTnYecKas CHMBOJIMKA, UCIOJIb3yEMasl B CXeMax CKPELIMBAHUN.

3aKOHOMEPHOCTH HACJIEIOBAaHUS MPU3HAKOB, YCTAaHOBJIECHHbIE ['. MeHenem.
MonorubpuHoe CkKpenmBaHiue. 3aKoH eAuHooOpasusi TUOPUIOB TMEPBOTO
nokosneHud. [IpaBuno qoMuHUpOBaHMs. 3aKOH pACIICIUICHUS IPU3HAKOB. [ nnore3a
4uCTOTHI raMeT. [1oHOe ¥ HenmoHOe TOMUHUPOBAHUE.

JuruOpugHoe  CKpelMBaHWe. 3aKOH  HE3aBUCUMOTO  HAclleJOBaHUS
npu3HakoB.  lluToreHeTnueckre  OCHOBBI  JUTHOPUIHOTO  CKpELIMBAHUSI.
Ananusupymolee ckpenBanue. Fcrnonp30Banne aHaTM3UPYIOIETO CKPEITMBaHUS
JUTSI OTIPEICIICHUSI TEHOTHIIA OCOOH.

CuerienHoe HacneoBaHue npusHakoB. Pabora T. Moprana o crermieHHOMY
HACJIEIOBAHUIO T€HOB. HapyieHune ClenieHns TeHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHasl TEOPUS HACJICACTBEHHOCTHU. [ eHeTuYecKue KapThl.



['eneTuka nosa. XpoMOCOMHOE ONpeEAEIeHUE Moia. AyTOCOMBI U TOJOBBIE
XpOMOCOMBI. ['OMOraMeTHble W TreTeporaMmeTHble opraHu3mbl. HacnegoBanue
MIPU3HAKOB, CLETUICHHBIX C MTOJIOM.

N3meHunBOCTh. BBl ”3MEHYMBOCTHU: HEHACIICICTBEHHAS U HACJIEACTBEHHAS.
Ponp  cpempl B HEHAcCIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpHUCTHKA
MOAU(PUKAIMOHHON U3MEHUYUBOCTU. BaprallMoHHbIN psifi U BapyuallMOHHAsi KpUBasl.
Hopma peakunn npusHaka. KoinuecTBEHHbIE M KAauECTBEHHBIE NMPU3HAKK M HX
HOpMa peaknmu. CBOMCTBA MOIU(PUKAITMOHHON H3MEHYHUBOCTH.

HacnencrBeHHas, WM TE€HOTUIIMYECKAas, W3MEHUYMBOCTh. KoMOWHaTHBHas
U3MEHYMBOCTh. Mei03 W TMOJOBOM MpOIECC — OCHOBA KOMOWHATHBHOU
M3MEHUYUBOCTU. MyTalimoHHasi u3MeH4YUBOCTh. Kitaccudukaiusi MyTaiuii: TeHHbIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U mpu4nHbl MyTaluii. MyTareHHbie (paKkToOpBbl.
3aKOH rOMOJIOTHYECKHX PAAOB B HaclieACTBEHHOM n3menunsoctu H. M. BaBuiiosa.

BresanepHast HaCIEeACTBEHHOCTh U U3MEHUYUBOCT.

['enetuka uyenoBeka. Kapuorumn uenoBeka. OCHOBHBIE METOAbl T€HETUKH
YeJIOBEeKa: TeHeAIOrMueCKui, OJIM3HEIIOBBIN, IMTOTC€HETUYECKHUM, OMOXUMUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKU . CoBpemeHHOE ONPEIEIICHUE TEHOTHIIA:
MMOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCIJIE C IMOMOIIBIO
[T11{P-anamm3a. HacmenacTtBenansie 3a00JIcBaHUS 4YEJIOBEKA: T'C€HHBIC OOJIC3HHU,
0O0JIe3HN C HACJIEICTBEHHOW MNpEeApacroyiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HU.
Comarnueckue H reHepaThBHble MyTauuu. CTBONOBBIE KJIETKHU. [IpuHIUIIBI
3I0pPOBOTO 00pa3a KU3HU, TUATHOCTUKH, NPO(UIAKTUKY U JICYCHUS T€HETUYECKUX
Oosie3Hel. MeauKo-TeHeTUYeCKOe KOHCYJIbTUPOBAHHME. 3HAYEHUE MEIUIIMHCKON
TE€HETUKH B MIPEJOTBPAICHUHU U JICUCHUN T€HETUYECKUX 3a00JIeBaHUM YyeIoBeKa.

JdeMoHCTpaum:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ge @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBunos.

Tabnuie! 1 cxembl: «MOHOTUOPUIHOE CKPEIIMBAHKE U €T0 [IUTOTCHETUYECKast
OCHOBa», «3aKOH PaCUICIJIEHUS U €r0 UTOI€HETUYECKAsi OCHOBA», «3aKOH YUCTOTHI
rameT», «{urnbpuanoe ckpemmBanuey, « [ {lutonorunyeckne 0CHOBBI TUTHOPUTHOTO
CKpeluBaHus®», «Menosy, «B3anmMoaencTBue ajielibHbIX T€HOBY, «I eHeTnueckue
KapThl PACTEHUM, )KUBOTHBIX U 4YEJIOBEKa», «l eHeTnka mona», «3aKOHOMEPHOCTH
HACJIEOBAaHUsI, CLEIUICHHOTO € moJiom», «KapuoTumel yenoBeka W KMBOTHBIX),
«Bugpl m3meHunBoCcTH», «MoaudukanmoHHas M3MEHUYMBOCTHY, «HaciemoBanue
pesyc-daktopay, «I'eHeTuka rpynm KpoBu», « MyTalimoHHas U3MEHUYUBOCTDY.

O6opynoBanue: MojeNU-alIIMKaIU  «MOHOTHOPUIHOE CKpEUIMBAHUEY,
«Henonnoe nmomuHupoBanuey, «Jurubpunnoe ckpemmBanue», «llepekpéct
XPOMOCOMY, MUKPOCKOIT U MUKpoTipenapart «J[po3oduna» (Hopma, MyTaruu Gopmbl
KPBUIBEB M OKPACKU Tela), repoapuii «['opox moceBHOM».



JlaGopaTopHble U MpaKTUYEeCKHEe PadoOThI:

JlaGoparopHast pabora Ne 5. «M3ydyeHue pe3yabTaTOB MOHOTMOPHIHOTO U
JUTUOPUTHOTO CKPELIUBAHUS Y APO30(QUIIbI HA TOTOBBIX MUKpPOIIpEnapaTaxy.

JlabGopaTtopHas pabora Ne 6. «M3yuenne MoauuKaIMOHHOW W3MEHYUBOCTH,
IIOCTPOECHUE BapUALIMOHHOIO PsAZIa U BAPUALMOHHON KPUBOW.

JlaGoparopHas padora Ne 7. «AHanu3 MyTaluil y Ipo30(uibl Ha TOTOBBIX
MUKpOIIpenapaTaxy.

[Ipaktueckass pabora Ne 2. «CocraBieHuEe W aHaIU3 POJOCIOBHBIX
YEJI0BEKa.

Tema 7. Centekuust opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexknys Kak Hayka M IIpolecC. 3apOKICHUE CEJIEKUUU U JTOMECTHUKALUS.
VYyenne H. 1. BaBuioBa o ieHTpax IpoUCX0XKI€HUS 1 MHOT000pa3us KyJIbTypHBIX
pacteHuii. LIeHTpbI MPONCX0XKAEHUS TOMAIIHUX KUBOTHBIX. COpT, MOpoaa, ITaMM.

CoBpeMeHHbIE METO/IbI CeleKIMH. MacCoBBI U MHANBUAYAJIbHBII OTOOPHI B
CEJICKIMM PACTEHMM M JKUBOTHBIX. OLEHKa 3KCcTepbepa. biIm3kopoaCTBEHHOE
CKpelnBaHue — UHOpuAMHr. Yuctas nuHus. CKpellMBaHUE YUCTBHIX JIMHUH.
['erepo3uc, unu rubpunHas cwia. HepoacTBeHHOE CKpelluBaHUE — ayTOPUIUHT.
Otpanénnas rudpuauzanus u e€ ycrnexu. MIcKyCCTBEHHBIN MyTareHes U MoJIy4eHHe
NOJITIONIOB. JIOCTHXKEHNA CeNEeKIIMU PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

bHOTEXHOJIOTHA KaK OTpacib IPOU3BOACTBA. ['€HHAas WH)KEHEpHUs. OTallbl
co3nanus pexkomOuHanTHOM JIHK u TpaHcrenHeix opranusmoB. Kierounas
uHKeHepus. Kilerounesle KyapTypbl. MUKPOKIIOHAIBHOE PAa3MHOXKEHUE PACTEHUM.
KionupoBaHre BBICOKONMPOIYKTUBHBIX — CEIBbCKOXO3SUCTBEHHBIX OPTraHU3MOB.

Dkoyoruyeckue M dtuyeckue  npobmemsl. MO - reHeTruyecku
MO (ULIMPOBAHHBIE OPTaHU3MBI.
JlemoHCcTpauuu:

[Toptpersi: H. U. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. .
HBaHOB.

Tabmuubr u cxembl: Kapta «lleHTpbI MPOMCXOXKACHUS U MHOTOOOpasus
KYJbTYPHBIX pacTteHui», «[lopoasl 1OMalIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pacrenunity, «Otnanénnas rudpuauzanusy, «Padotel akanemuka M. @. MiBaHoBay,
«Ilomunnougus», «OObeKThl OMOTEXHOJNOTHM», «KileTouHble KyJIbTypbl H
KJIOHUpOBaHHE», «KOHCTpyHpOBaHHE U EPEHOC T€HOB, XPOMOCOM).

O6opynoBaHue: MYJISIKH TUIOJ0B U KOPHEIIIIOIOB AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pactenuii, repbapuit «CenbCKOX035HCTBEHHBIE PACTCHUS.

JlaGopaTopHble U MpaKTHYECKHE PA0OThI:

Oxkckypenusi «OCHOBHBIE METOAbl M JOCTHUIKEHHUS CEJIEKUIMH PACTCHHU H
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLIHNIO, IJIEMEHHYIO bepmy,



COPTOUCHBITATEbHBIM  Yy4aCTOK, B TEIUIMYHOE XO34MCTBO, JabOpaTOpHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO IIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIUOHHAS] OHOJIOTHS.

[Ipennochulku BO3HUKHOBEHHUS SBOJIOIMOHHOW TEOPUU. IDBOJIOIUOHHAS
TeopHsl U €€ MecTO B OMOJIOrMHU. BiusiHue 3BOJIIOLIMOHHON TEOPUU HA pa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CBugerenscTBa dBOJMONUU. [laneoHTONIOrMYECKHE: TMOCIEA0BATEIBHOCTD
MOSIBJICHHS BHUJOB B TNaJICOHTOJOTHYECKOW JIETOMHUCH, MEPEXOAHbIE (POPMBIL.
buoreorpadudeckue: cxoncTso u paznuure ¢payH u (GIop MaTepuKOB U OCTPOBOB.

OMOpHOIOrHMYECKHEe: CXOJACTBA M pa3inuus SMOPHOHOB pa3HBIX BHJIOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIOTMYHbIE,
pyIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMUYECKUE: CXOJCTBO
MEXaHU3MOB HACIEACTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX IyTell y Bcex
OpraHU3MOB.

OpomonmonHas Teopust Y. JlapBuHa. Ilpennochbuiku BO3HUKHOBEHUS
napBuHU3Ma. JIBHKYIIUME CHUJIBI SBONIONUK BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXEHUE MPU OTPAHUUYEHHOCTH PECYPCOB, HEOINPEAECIEHHAS] U3MEHUYUBOCTb,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3Bosouu (CTD) u €€ OCHOBHBIE MOJOKEHHUS.

MukposBostonus. [Tonynsuus kak eIMHUIA BUIA U 3BOJIIOIUU.

JBrokymue cuibl ((pakTopbl) 3BOJIONKMKA BUAOB B Mpupojae. MyTalmoHHbBIN
npolecc ¥ KOMOWHATHBHAas W3MEHYMBOCTh. llomynsiiMoOHHBIE BOJHBI U Apeud
reHoB. M30uus 1 MUrpanus.

EctecTBeHHbIil 0TOOp — HampaBisionmuii ¢akrop sBoionud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Tprcnoco0aeHHOCTh OpPraHU3MOB KakK pe3ynbTaT 3Boironuu. [lpumeps
MPUCTIOCOOJIEHUI Yy OpraHu3MoB. ApoMopd03bl U UAHOATANITAIIH.

Bun wu  BugooOpazoBanue. Kputepunm Buzma. OcHOBHBIE  (POpMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

MaxkpoaBomorusi.  DPopMbl  IBOMIONUU:  (uUsIeTUYECKas, JUBEPreHTHas,
KOHBEpreHTHas1, napasuienbHas. HeoOpatuMocTh 3BOMIOIUN.

[IpoucxoxaeHue OT HecleuuaTn3upOBaHHbIX MpeakoB. [Iporpeccupyromias
crenuanu3anus. AJanTuBHas paguarus.

JdeMoHCTpaum:

[Toptpetst: K. JIunnei, XK. b. Jlamapk, Y. Japeun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkenb, . Mronnep, A. H. Ceepuios.



Tabnunpe! 1 cxemsl: «Pa3BuTHe OpraHMYECKOro Mupa Ha 3emiiey», «3apoIbliin
NO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OoppOBl  3a
cyliecTBoBaHMe», «EcTecTBeHHBIH 0TOOP», «MHOroobpasue copToB pacTeHHID,
«MHoroobpasue  mopoa  KHMBOTHbIX»,  «llomymsmum»,  «MyTraunoHHas
U3MEHYHUBOCTE», «Apomopdo3b», «Wamoamanrtaumum», «OOmas aereHepauus»,
«/IBmwxymme cwibl 3Bomoonun», «Kapra-cxema wapmpyra nyremectsus Y.
HMapsuna», «boppba 3a cymectBoBaHue», «IIprcnocoOIeHHOCT OpraHU3MOBY,
«['eorpaduueckoe BunooOpa3zoBaHmue», « IKOJIOTUUECKOE BUI000PA30BAHHE).

OOopyioBaHHE: KOJUIEKIHMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOAOB M ceMsH, Koyuiekuus «[Ipumepbl 3alUTHBIX TPUCIIOCOONCHUN Y
XKUBOTHBIX», MOJeNb «OCHOBHBIE HANpPABICHMS IBOJIIOLIMU», 00OBbEMHAs MOJEINb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpapuyeckas kapra wMupa, KojuleKuusg «@DOpMBI COXPAHHOCTH
UCKOIMAEMbIX JKMBOTHBIX W pacTeHWil», Mojaenb ammuiukanus «llepexpéct
XpOMOCOM», BIaKHbIE IIpenapatsl «PazBurue HacekoMoroy», «Pazpurue narymkm,
Mukpornpenapar «Jlpozoduia» (Hopma, MyTauu GOpMbI KPbLIIBEB U OKPACKHU TETIA).

JlaGopaTopHblie 1 NpaKkTHYeCKHe PadoThI:

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

JlaGoparopHas pabota Ne 2. «Onucanue npucnocodJIeHHOCTH OpraHu3Ma u eé
OTHOCUTEJIBHOI'O XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE KU3HHU Ha 3emuie.

JloHayuyHble TpEACTaBICHUS O 3apPOXKJIECHUU >KM3HU. HayuHble rumotesbl
BO3HMKHOBEHHUSI >KM3HM Ha 3emiie: a0uoreHe3 M mnaHcnepMmus. XHUMHUYecKas
3BOJIIOLIUA. AOHOTEHHBIM CHUHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
OKCHEpUMEHTAIIBHOE MMOATBEPKICHUE XUMUUECKON 3BOJIIOIMY. HavansHble 3Tansl
ounonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHME MPOTOKJIETKU. llepBble KIETKM W HUX 3BOJIIOLMS.
@opMUPOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

Pa3eutue xu3Hu Ha 3emuie 1o 3pam u nepuogaM. Karapxei. Apxeickas u
nporepo3oiickas dpel. llameosolickas spa U €€ TMepuoabl: KEeMOPUICKUH,
OpPIOBUKCKHUH, CUITYPUUCKUH, JEBOHCKUI, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3030HCKas 3pa U €€ NMEPUOAbl: TPUACOBBIN, FOPCKUNA, METIOBOM.

KaiiHo3oiickags »3spa ®W €€ TepuoAbl: IAJICOTCHOBBIM, HEOTCHOBBIN,
AHTPOITOT€HOBBIM.

XapakTepucTuKa KiIuMaTa M IeoJIOTMYeCKHX mporeccoB. OCHOBHBIE 3Tarlbl
HBOJIIOIMU PACTUTENBHOIO M >KMBOTHOTO MHpa. ApomMopdo3bl y pacTeHH u
*KUBOTHBIX. [TosiBIIEHME, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.



CucremMa OpraHMYecKOro MHUpa KakKk OTpaxkeHHe 3BOJIOIUU. OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

DBOJIIOLMA YeJIOBEKA. AHTPOIIOJIOTHS KaK HayKa. Pa3BuTue mpeacTaBieHH O
IPOUCXOXKJIEHUN uYeroBeka. Meroabsl H3ydeHus aHTpornorenesa. (CxojacrtBa u
pa3nuyMs YeJ0BEKA U KUBOTHBIX. CHCTEMATHYECKOE MTOJIOKEHUE YETTOBEKA.

JBrkymue cuibl ((pakTopbl) anTpororene3a. HacneacteeHHas ”3MEHUMBOCTD
U ecTeCTBeHHbIH 0TOOp. OOIIECTBEHHBIN 00pa3 >KWU3HU, M3TOTOBIECHUE OPYAUi
TpYJa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTaIUU U BETBU SBOJIIOLMHU YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
ymensli, YenoBek mnpsaMoxomdmni, YenoBek HeaHaepTanbCkui, Yenoek
pasyMHbIii. Haxoaku uCKOMaeMbIX OCTaTKOB, BpeMsl CYIIECTBOBAaHMS, 00JIacTb
pacnpocTpaHeHus, 00bEM rOJIOBHOIO MO3ra, 00pa3 )KU3HHU, OPYAUSL.

YenoBeueckue packl. OCHOBHbIE  OOJBIIME  pachl:  €BPONEOUIHAsS
(eBpaswmiickasi),  HeErpo-aBCTpaJioujHas  (9KBAaTOpUajbHAas),  MOHTOJOUAHAsS
(a3maTcko-aMepukaHckasi).  UepTel  HPHUCIOCOOJIEHHOCTH  MPEACTABUTENCH
YeJIOBEUECKUX PAC K YCJIOBHUSAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacusma.

JlemoHcTpanum:

[Toptpersr: ®. Penu, JI. Ilactep, A. . Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmuubl u cxembl: «Bo3HukHoBeHue CoOJIHEUHOU cucTeMbl», «Pa3Butue
opraHudeckoro Mupa», «PacturenpHas kineTka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckass kinetka», «CoBpeMEHHas CHCTEMa OPraHUYECKOro MUpPay,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHHSI YEIOBEKa U YEJTOBEKOOOpa3HBIX
00e3bsH», «OCHOBHbIE MeCTa MaJCOHTOJOTMYECKMX HAXOIOK  IpPEAKOB
COBPEMEHHOI0 4YeloBeKa», «llpeBHenmmue mmoam», «pesHue moaun», «llepsbie
COBPEMEHHBIE JIIOIN», «HeT0BeUECKUE pacoh».

O6opynoBanue:  Mymsiku  «lIpoucxoxnenne — denoBeka»  (OIOCTHI
aBCTpAJIONUTEKa, MUTEKAHTPOIa, HEaHJepTaiblla, KPOMAHbOHIIA), CJIENKH WIU
U300pKEHUS] KAMEHHBIX OpYJIud TEpBOOBITHOTO YeIoBeKa (KaMHHU-YOIIIEPHI,
pyOmiia, ckpebiia), TreoXpOHOJorHuYecKas TaOnuIa, KOJUICKIUI «DopMbl
COXPaHHOCTH UCKOIAEMbIX )KMBOTHBIX M PACTEHUI.

JlaGopaTopHbie U NpaKTHYECKHE PadOThI:

[Tpaktrueckas padota Ne 1. «M3ydyeHue MCKOMaeMbIX OCTAaTKOB PACTCHHUUN U
YKUBOTHBIX B KOJIJIEKIIUSX).

DKCKypcHsi «IBOJIOLHUS OPraHMYecKoro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WM KpaeBeAUECKUI My3eil).

Tema 3. Opranu3mMbl 4 OKpYy:KawIas cpeaa.



OKOJIOTHS KAaK HayKa. 3aja4i U pasleiibl SKOJIOruu. MeToabl 9KOJIOTHYECKUX
VCCJIEOBAHNN. DKOJIOIrMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3]YyILHAs, [TOYBEHHAs,
BHYTPHOPTaHU3MEHHAS.

Okonoruueckue Qaktoprel. Kiaccuduxamuss sxomorndeckux (HaKkTOpPOB:
abuoTHYecKne, OMOTMYECKHUE M aHTPOIOTeHHble. JlelcTBHE HKOJIOIMUYECKHUX
(aKTOpOB Ha OPraHU3MBI.

Abuotnyeckue (aKkTOpbl: CBET, TEMIIEpaTypa, BIAXKHOCTh. DOTONEPHUOIN3M.
[TpucniocoOnenust  OpraHU3MOB K  JEHCTBUIO  aOMOTHYECKUX  (HaKTOPOB.
buosornueckne puTMsl.

buotnueckue ¢akropsl. Bunbl OnoTHYECKNX B3aUMOJIECHCTBUI: KOHKYPEHIIMS,
XMIHUYECTBO, cUMOM03 U ero ¢opmel. Ilapasutusm, koomepanusi, MyTyaau3M,
KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJIEOHMYECTBO). AMEHCAIM3M, HEUTpaIHU3M.
3HaueHHe OMOTHMYECKHMX B3aUMOJEUCTBHI AJI1 CYHIECTBOBAHUS OpPraHU3MOB B
IPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKU nomyiasuuu. OCHOBHBIE ITOKA3aTENH
NOMYJSILMNA: YHUCIECHHOCTD, ILIOTHOCTh, POXKJIA€MOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanus. J[mHaMuka 4ucIeHHOCTH MOMYJISIUA U €€ Perysusl.

JlemoHcTpanum:

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

Tabmunpl u cxembl: kapTa «[Ipuponusie 30Hb1 3emuan», «Cpeapl oOUTaHUSA
opranusMoBy», «®doronepuoguszm», «llonmymsamum», «3aKOHOMEPHOCTH pOCTa
YUCJIEHHOCTU MONYJSAUUNA UHPY30puu-TyPenbkny», «Iluiesbie nenm.

JlabopaTopHbie U MpaKTHYEeCKHE PadoOThI:

JlabopaTtopHas paborta Ne 3. «Mopdonornyeckne 0COOEHHOCTH PACTEHUN U3
Pa3HBIX MECT OOHUTaHUS.

JlabopaTtopHas paborta Ne 4. «BiusHue cBeTa Ha poCcT U pa3BUTHE YEPEHKOB
KoJIeycay.

[Tpaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYJISIUNA Pa3HBIX BUOB
pacTEHUI».

Tema 4. Coo0mecTBa ¥ 3KOJI0rH4eCKHe CUCTEMBI.

CooOmiectBO opranu3smMoB — OuoneHo3. CTpyKkTypbl OHOLIEHO3a: BUAOBasd,
MPOCTpAaHCTBEHHAs, Tpoduueckass (muimieBas). Buasl-momuHantel. CBsA3M B
ouoleHo3e.

DOkoyoruueckne cucrembl (dkocucteMbl). [lonstne 00 »sKocucremMe W
ouoreonieHoze. DOYHKIIMOHATBHBIE KOMIIOHEHThI 3KOCHCTEMbBI: MPOAYLIEHTHI,
KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BEUIECTB U MOTOK HEPIUU B HIKOCHUCTEME.
Tpoduueckue (nmuuieBbie) ypoBHH 3KocucTeMbl. [IuieBbie 1ienu u cetu. OCHOBHbIE
MOKa3aTelIu 3KOCHCTEMBI: Onomacca, MPOAYKLUHA. DKOJIOTMYECKHE TNHUPaMUJbL:



NPOAYKIMU, YHUCIEHHOCTH, Ouomacchl. CBOMCTBa 3KOCHCTEM: YCTOMYMBOCTB,
camoperyisiuus, pazsutrue. CyKieccusl.

[IpuponHbIE PKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOMHOIO
WJIU ITUPOKOJIMCTBEHHOTO Jieca.

AHTpPONIOrE€HHBIE  IKOCUCTEMBL.  ATPO3KOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X034MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpa3zue kak QakTtop ycTolumBocTH dKocucteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie.

Yuenne B. U. Bepuaackoro o Omochepe. ['panurier, coctraB u CTpyKTypa
onocheprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH Omochepsl Kak
rII00aIbHOM 3KOCHCTEMBbI. J[MHaMHueckoe paBHOBeCHME W OOpaTHas CBs3b B
ouocdepe.

KpyroBopoThl BelIeCTB U OMOTCOXMMHUUYECKHE IIUKJIIBI 3JIEMEHTOB (yriepoa,
a3ota). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UenoseuecTBo B 6nochepe 3emiii. AHTPONIOTEHHBIE U3MEHEHUsT B Ouocdepe.
['mobGanbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.

CocyiiecTBoBaHM€e MPUPOIBI U yenoBedecTBa. CoxpaneHue 6uopaznooOpasus
KaK OCHOBa YCTOMYMBOCTH Ouocdepbl. OCHOBa palMOHAIBHOIO YIpPaBICHUS
MPUPOIHBIMUA PECypcaMy U UX UCIOJIb30BaHUE. JlOCTHXKEHHST OMOJIOTHHM U OXpaHa
MPUPOJIBI.

JlemoHncTpanum:

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

Tabnuiel u cxembl: «llumesslie nenu», «buoIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coobmiecTBa», «llenn nuTanusy, «IKoJOTHYECKasT NUPAMHUAAY,
«buocdepa u yenoBek», «IKocUcTEMA MUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA
XBOMHOTO  Jieca», «buorneHo3d BogoéMa», «ArporeHo3», «lIpuMepHsbie
aHTPOTMOTEHHbIC BO3/ICUCTBUS HA IPUPOAY», « BaskHEeHITne HICTOUHUKY 3arpsI3HEHUS
BO3/yXa M TPYHTOBBIX BOJ», «[louBa — BaxkHeliiasi coctapisitoias ouochepoi»,
«®Daktopel  merpamanuud  nouB»,  «llapHuxoBwiii  3ddexT»,  «DaxTOpbI
pPaJIMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OOmas crpykrypa Ouocheps»,
«Pacnipoctpanenue xu3Hu B Ouocdepe», «O30HOBBI dKpaH Ouocheps,
«KpyroBopot yriepoaa B Ouocgepe», «KpyroBopor azora B IpUpOAE».

O6opynoBaHue: MoJielb-anmuiukanus « Tunuuable OUOIIEHO3bI», TepOapuii
«PacturenbHBIe COOOIIECTBaY, KOUIEKINH «bHoneH03», «Bpeaurenn BaKHEHIIINX
CEJIbCKOXO3SICTBEHHBIX KYJIBTYP», TepOapuu M KOJJICKIIUHA PACTCHUHN U dKUBOTHBIX,
MpUHAJJISKAIIE K PA3HBIM AKOJOTUUECKUM TpyIaM o Horo Buaa, KpacHas kaura
Poccuiickoit ®enepanun, H300paKeHUsT OXpaHSEMbIX BHJIOB pACTCHUH U
JKUBOTHBIX.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOI'PAMMEI 110
bMOJIOI'NN HA BA30OBOM YPOBHE CPEJIHEI'O OBIIEI'O
OBPA3OBAHUIA

Cornmacio ®I'OC COO, ycranaBiauBarTCs TpeOOBaHUA K peE3yJbTaTam
OCBOCHMSI  OOyYarONIMMUCS MpOTpaMM  CpeaHero  olbmiero  00pa3oBaHUS:
JUYHOCTHBIM, METANIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType NMMYHOCTHBIX pE3yJbTATOB OCBOCHUA IpeaMera «buomorus»
BBIJICJICHBI CIEAYIOIINE COCTABJISIONIUE: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKOMN
IpaXXJaHCKOM MJIECHTUYHOCTU — FTOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIIBHOCTH
U CaMOONpPEACJICHUI0, HaJlWyuMe MOTHUBAllMM K OOydYeHuIo OuOoJOoruu,
I[eJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHMX YOEXKIEHUM JIMYHOCTU Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPAAMIIUMN pa3BUTUS OUOJOTHUUYECKOTO
3HAaHMS, TOTOBHOCTh U CIIOCOOHOCTH OOYYalOIIUXCS PYKOBOJCTBOBATHCS B CBOEH
JESATENbHOCTH LIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAIWYME HKOJOTHMUYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH L€ U CTPOUTH KUZHEHHBIC TUTAHBI.

JIndHOCTHBIE pE3ynbTaThl OCBOEHUS IpeaMera «bHUOJOrus» JOCTUTarOTCA B
CAMHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIbTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, TMPUHSATHIMA B OOIIECTBE MpaBUIaMU MU HOpMaMu
MOBEJICHUSI W CHOCOOCTBYIOT TMpOlleccaM CaMOIO3HAHHWS, CaMOBOCIUTAHUS U
CaMOpAa3BUTHUsA, PpA3BUTUA BHYTPEHHEW IIO3MLMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHUS K 3aKOHY WM IIPABOMOPSAKY, YEIIOBEKY TPyJa U CTapLIEMy IOKOJICHUIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOTO OTHOIIEHUS] K KYJIbTYPHOMY HACIEIUI0 U
TpaJULMsIM MHOTOHAIMOHAJIIBHOTO Hapoaa Poccuiickoit ®Denepaiuu, npupoae u
OKpYKaIoUIEH cpelie.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS YyueOHOoro mpenmera «buomorusy
JIOJDKHBI OTPa)kaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3UIIUEH JUYHOCTH, CHUCTEMOM IEHHOCTHBIX
OpUCHTAIlMW, TO3WTHUBHBIX BHYTPEHHHUX  YyOEXKIECHHH, COOTBETCTBYIOIIUX
TPAJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCTBa, PaCHIUPEHHE >KHU3HEHHOTO
ONBITA U OIbBITA JEITEIBHOCTH B MPOLECCE PEATU3allh OCHOBHBIX HAIPaBJICHUHN
BOCHUTATEIIbHON AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOT0 BOCTIMTAHUS

c(hOpMUPOBAHHOCTh TPAKIAHCKOM MO3UIIMKM 00YYaIOIIEeTrocsi Kak aKTUBHOTO U

OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;



OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX MTPaB U 00A3aHHOCTEH, yBaXKEHHE 3aKOHA
Y TIPaBOIIOPAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JIEATETLHOCTH MTPH CO3/IAHNN YUEOHBIX
MPOEKTOB, PEIICHUM Y4eOHBIX M TO3HABATEJNBHBIX 3a/ad, BBIIOJIHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEAENATh COOCTBEHHYIO IMIO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHUE YUYUTHIBATH B CBOUX ACHCTBHUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOIO
B3aUMO/ICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COLMAJIBHBIM ITOJI0KEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHBbIX, TO3HABaTEIbHBIX M UCCIENOBATEIbCKUX 3a7a4, YBaXKHUTEIBHOIO
OTHOILICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OHOJIOTMYECKOTO COAECPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCUNUCKOMN TPAXKTAHCKON UIEHTUYHOCTH, TATPUOTU3MA,
YBOXKEHHUS K CBOEMY HapoOJly, YyBCTBA OTBETCTBEHHOCTH Tiepesl PonuHo, roppoctu
3a CBOM KpaH, CBOIO PonuHy, CBOM S3BIK M KYJIBTYPYy, NPOLUIOE M HACTOSIIEE
MHOTOHAIlMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACIEAUIO U MaMSATHUKAM IPHUPOJIBI,
JTOCTHXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYAE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuUTHE OWOJOTUM, TOHUMAHUSI 3HAYCHHUS OHWOJIOTUM B TIO3HAHUHU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3amnuTte OTedecTBa,
OTBETCTBEHHOCTb 3a €r0 CyAb0Y;

3) 1IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUMCKOT0 HAPOa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHHUS;

CIIOCOOHOCTh OIICHHBATh CUTYAIlMI0O M MPUHUMATh OCO3HAHHBIE PEIICHHS,
OPUECHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIaja B MMOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOLIEHHUE K CBOUM POJMUTENSM, CO3JaHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O TMPHUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUM C
TpaauuusMu HaposoB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYas ACTETUKY ObITa, HAy4YHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;



MMOHMMAHHUE YMOIIMOHATBHOTO BO3/ICMCTBHUS )KMBOM IPUPOJIbI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKCHHUIO B Pa3HBIX BHUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIISATh KAYECTBA TBOPUYECKOM JINYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAIBHOIO 0J1ArONOTy YU :

MOHUMAaHUE U pean3alus 310pOBOTo 1 0€30MmacHoro o0pasa >ku3Hu (310pOBOE
NUTaHue, COOJII0ICHNE TUTUEHUYECKUX MPABUIT U HOPM, COATaHCUPOBAHHBIN PEXKUM
3aHATAA W OTObIXa, peryspHas (Qu3mueckas aKkTUBHOCTH), OEpeXHOTO,
OTBETCTBEHHOTO M KOMIETEHTHOTO OTHOIICHUS K COOCTBEHHOMY (hPHU3MUECKOMY H
IICUXUYECKOMY 3/10POBBIO;

MOHMMAHUE LEHHOCTH TPaBUJ HWHIWBUAYAIBHOTO W  KOJUIEKTUBHOIO
0€3011aCHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 30POBbIO U KU3HHU JIIOEH;

OCO3HAHHWE MOCIEACTBUN M HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPYAY, OCO3HAaHUE LIEHHOCTH MAacTEPCTBa, TPYAOJI00HE;

TOTOBHOCTb K AKTMBHOM JEATEIBHOCTH TEXHOJIOTMYECKOM M COLMAIbHOU
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO JI€SITEIbHOCTB;

UHTEpPEC K pa3inyHbIM cpepaM npodhecCHOHATBHON NesATEIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOpP Oyayuiell mnpodeccud U pearnu30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3K0JIOTMYECKOT0 BOCIIUTAHMSA

HKOJIOTUYECKH 11€TIECO00pa3HOEe OTHOLICHHE K MPUPOJIE KaK HCTOUHUKY KU3HU
Ha 3emiie, OCHOBE €€ CYIIECTBOBAHUSI;

MOBBIIICHUE YPOBHA JKOJOTMYECKON KYJbTYpbl: MPUOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOJXKHBIX ITOCJIEICTBHMA IS
OKPY’KAIOIIEN CPEBI;

OCO3HaHUE TJI00aJBHOTO XapakTepa SKOJIOIMYECKHUX MpoOJeM W MyTed HX
pEeLIeHHUS;

CIIOCOOHOCTH UCIOJIB30BATh MPUOOpPETaEMbIE TPU U3YUEHUU OMOJIOTHH 3HAHMS
M YMEHUS TIpU  peHIeHHd MpoOsieM, CBSA3aHHBIX C  palMOHAJIbHBIM
IPUPOJIOTIOIB30BaHUEM  (COOJIIOJIEHHE  MpaBU  MOBEIEHUS B IPUPOJIE,
HaIpaBJICHHBIX HA COXpPaHEHUE PABHOBECUSI B HOKOCHUCTEMAax, OXpaHy BHUIOB,
IKOCUCTEM, Orochepsl);



aKTUBHOE HENPUATHE NEHUCTBUN, IPUHOCAIIUX BPEJ OKPYKAIOLIEH IPUPOIHOM
cpele, yMEHHE IPOrHO3UPOBAaTh HEOJIArOMpPUSITHBIE SKOJOTHUYECKHE MOCIEACTBUS
IPEANPUHIMAEMBIX IEHCTBUM U NIPEJOTBPALATh UX;

HaJIM4HUE PA3BUTOIO HKOJIOTMYECKOTrO MBIIUICHHS], SKOJIOTHYECKON KYIbTYpHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBATbCS MMM B IIO3HABATEIIBHOM, KOMMYHHMKAaTUBHOM M COLMAIBHOU
IIPaKTHUKE, TOTOBHOCTHU K YYaCTHIO B IPAKTUYECKOMN NEATEIBHOCTH YKOJIOTUYECKON
HaIPaBJICHHOCTH;

8) neHHOCTH HAYYHOI'O ITO3HAHMSA:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HayKH M OOILECTBEHHOW NMPAKTHKH, OCHOBAHHOTO HA AMAJIOre
KYJIBTYP, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILIEHCTBOBAHKUE SI3BIKOBOM M YHWTATENbCKOM KYJIbTYpbl Kak CpeIcTBa
B3aMMOJICUCTBUS MEXY JIIOAbMU U TIO3HAHUS MUPA;

NOHMMaHUE creuupuKy OHMONOTMM KakK HayKH, OCO3HaHUS €€ poju B
(GOpMHUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpEJCTaBICHUS 00 OKpYXalolleM MHUpPE KaK O €IMHCTBE MPHUPOJbI, YeJOBEKa U
oOIIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUHU MpodsieM
COXpaHEHUs! IPUPOAHOIO PABHOBECHS,

yOexAEHHOCTh B 3HAYUMOCTU OHOJIOTUU JJISi COBPEMEHHOM LMBHIM3ALIUU:
o0ecrieueHrss HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/laHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pElIaTh PECYpCHbIE  MPOOJEMBbI  Pa3BUTHS
YeJI0BEYECTBA, MMOUCKA MyTEe BBIXOAA U3 IJI00aJTBHBIX SKOJOTHYECKUX MPOOJIeM U
oOecrieyeHusi Mmepexoja K  YCTOMUYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
UCIOJIb30BAHUIO TPUPOJHBIX PECYPCOB U (POPMHPOBAHMIO HOBBIX CTaHIAPTOB
KU3HY;

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OWOJOTMYECKUMX 3HAHUM B LEJAX
NOBBIIICHUS OOIIEl KyJNbTYphl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHON TPaMOTHOCTH OOydaromuxcs, GopMHUpyeMOit
IpU U3Y4eHUH OMOJIOTHH;

NOHUMAaHUE CYIIHOCTH METOJOB MO3HAHUS, UCIIOIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJNIb30BaTh IOJy4yaeMble 3HAHUS [UJIs aHalu3a |
OOBSCHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOASANIMX B HEM M3MEHEHUH,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aKJIIOUYEHHS Ha OCHOBE HAay4dHbIX (AKTOB U
MMEIOIINXCS JaHHBIX C LEJNbI0 OJIYYEHUS TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIOJIb30BATh OMOJOTUYECKHE 3HAHMS JUIs
peuieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaLIHSIX;

OCO3HAHHWE LIEHHOCTU HAYYHOU JeATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISATH
IPOEKTHYIO M HCCIIEN0BATENBCKYIO AEATENBHOCTh HHIUBUIYATIbHO U B TPYIIIIE;



I'OTOBHOCTD u CITOCOOHOCTH K HCTIPCPLIBHOMY 06p330BaHI/IIO )41
CaM006p330BaHI/IIO, K AaKTHBHOMY IIOJIYYCHHIO HOBBIX 3HAHUH 110 OWOJIOTUH B
COOTBCTCTBHUHU C KU3HCHHBIMH HOTpe6HOCTSIMI/I.

METANIPEAMETHBIE PE3YJIBTATBI

MeTtamnpenMeTHbIe pe3yibTaThl OCBOCHHs ydeOHOTro mpemmera «buomorus
BKJIIOYAIOT: 3HAYWMble JISI (OPMHUPOBAHHMS MHUPOBO33PCHHS OOyJArOUIUXCS
MEXIMCIUIUTMHAPHBIE (MEXIPEIMETHBIC) OOIIEHAYYHBIC MOHITHS, OTPaKAIOIINE
[IEJIOCTHOCTh HAy4YHOM KapTUHBI MHUpa M CHEIU(PUKYy METOJ0B ITO3HAHMS,
WCITOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHUS, SIBJICHHUE, MPOIIECC,
CUCTEMa, Hay4YHBIN (haKT, MPUHIUII, THIMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HcclieIOBaHNue, HAOII0IeHUE, N3MEPEHHE, SKCIIEPUMEHT U IPYTHX ), yHUBEPCAJIbHBIC
ydueOHbIe JeHCTBUS (ITO3HABAaTENIbHbIC, KOMMYHHMKATUBHBIC, PETYJISTUBHBIC),
obecnieunBaroniye GopMupoBaHre PyHKIUOHATBHOW IPaMOTHOCTH U COITUATIBLHOMN
KOMIIETEHIIMU  OOYYaIOIIMXCs, CIOCOOHOCTh OOy4YalolUXCA  HUCIOJIb30BaTh
OCBOCHHBIEC MEKTUCITUTIIMHAPHBIE, MAPOBO33PEHUYCCKIE 3HAHUS U YHUBEPCATbHBIC
y4eOHbIC ICUCTBUS B MO3HABATEIIFHON M COLIMATIBHOM MPAKTHKE.

MertanpeaMeTHbIE pe3yJbTaThl OCBOCHHS IIPOTPAMMbl CpEIHEro OOIIero
0o0pa30BaHus JOJKHBI OTPaXKaTh:

OBaaaenne YHHUBepPCAJIbLHbIMH yueOHBIMU NMO3HABATEIbLHBIMH
AEUCTBUSIMM

1) 6a30BbIe JJOrHYECKHE TeiiCTBHA:

CaMOCTOSITeIbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TMPU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBITUICHHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHU, O00OIICHUS ), PACKPBIBATH CMBICT
OMOJIOTMYECKUX TOHATHUM (BBIACIATh MX XapaKTepHBIC NMPHU3HAKH, YCTaHABIWBATh
CBSI3M C IPYTUMH TTOHATHSIMH );

OTIpENEeNATh TETu JeATeILHOCTH, 3a7aBas TapaMeTpbl W KPUTCPUH UX
TOCTHKCHHSI, COOTHOCUTD PE3YNIBTATHI ACATEIHPHOCTH C TTIOCTABICHHBIMHA LICIISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHIE TOHATHUS JIsl 0ObSICHEHUS (PAKTOB M SIBJICHUM
YKUBOU MIPUPOLBI;

CTPOUTH JIOTHUECKHE PACCYXACHUS (MHIYKTUBHBIC, JEAyKTUBHBIC, IIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYMSI B PacCMAaTPUBACMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTH CXEMHO-MOJIEIIbHBIE CPEACTBA JIsI TPEACTABICHHS CYIIIECTBEHHBIX
CBA3€H ¥ OTHOIIEHWHA B M3y4aeMbIX OHOJOTHYECKUX OOBEKTaX, a TaKkKe
POTUBOPEYHMI Pa3HOTO pOja, BBIABICHHBIX B PA3JIMYHBIX WH()OPMAIMOHHBIX
MCTOYHUKAX;



pa3pabarbiBaTh IUIAH pELIEHMs] NPOOJEMBbl C YYETOM aHaIW3a MMEIOIINXCS
MaTepuaIbHbIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESITEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPJIMHUPOBATH U BBIIIOJIHATH pa0OTy B YCIOBUSAX PEaJIbHOI0, BAPTYAIbHOTO
Y KOMOWHUPOBAHHOTO B3aUMOJIEUCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIUICHUE NPU PELIEHUH KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE IeHCTBUS:

BJIa/I€Th HaBBIKAMU Y4€OHO-HCCIIET0BATEIBCKON U MPOCKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHusi mpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUsI IPAKTUUECKUX 3314, IPUMEHEHUIO
Pa3INYHBIX METOJIOB ITO3HAHHSI;

UCIIOJIB30BaTh PA3JIMYHbIE BHUJbl JEITEIBHOCTH MO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpPETALMH, NPeoOpa3OoBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTyalUsiX, B TOM YHUCJIE€ IPU CO3JaHUH YUE€OHBIX U COLMAJIbHBIX IPOEKTOB;

(GopMUpPOBATh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHONH TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMHU U METO/IAMY;

CTaBUTh M (OpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBIBIATh IIPUYMHHO-CJICACTBEHHBIE CBS3M M AaKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3Y €€ PEIICHUS], HAXOAUTh apPTYMEHTHI ISl JOKA3aTEIbCTBA CBOUX
YTBEPKJICHUI, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEIICHHUS;

aHANM3UPOBaTh TIOJIyUCHHbIE B XOJE PpEIICHUs 3aJayd  pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYUIECTBJISATh LE€JIEHANIPABICHHBI MOUCK MEPEHOCa CPEACTB U CHOCOOOB
NEeNCTBUS B MPO(GECCUOHANBHYIO CPENY;

YMETh MEPEHOCUTh 3HAaHUS B IO3HABATEJIBHYI0 U MPAKTHUUYECKYH 00JacTu
KU3HEIEATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX NPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, MpeiaraTb OPUTrMHAJIbHbBIE MOIXOJbl U pELIeHUS,
CTaBUTh MPOOJIEMBI U 3a/1a4H, JAOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pab6ora ¢ ungopmaunmeii:

OPUEHTHPOBATHCS B PA3IUUHBIX HCTOYHHUKAX MH(OpMAIMK (TEKCTe y4eOHOTO
nocoOusi, HAY4YHO-TIOMYJIAPHOM JUTEpaTrype, OHOJOTUYECKHX CIIOBapsiX U
CIIPaBOYHMKAX, KOMIIBIOTEPHBIX Oa3axX JaHHbIX, B WHTepHeTe), aHanu3upoBaTh
MH(OPMAIUIO PA3IMYHBIX BUJOB U (HOPM MPEACTABICHUS, KPUTUUECKU OLIEHUBATh
€€ JT0CTOBEPHOCTh U HEITPOTUBOPEYUBOCTb;



bopMyaMpoBaTh 3alpOChl U MPUMEHATH PA3IMYHbIE METOJbI MPHU MOUCKE U
otbope Ouosorndeckor mHOpMaIu, HEOOXOAUMOM JIJIs BBITTOTHEHUS YYCOHBIX
3aj1ay;

mpUOOpETaTh OIBIT KCIOJIB30BaHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMAIbHYIO  (OpMY  IPEACTABICHHUS
Ounonornyecko nHGpopManuu (CXeMbl, rpapuKh, THArpaMMbl, TAOJIUAIIBI, PUCYHKH H
Apyroe);

UCIIONBb30BaTh HAy4YHBIM SA3BIK B KayecTBe CpeAcTBa mpu paboTe ¢
Ovonornyeckod HHPOpMaLMEH: TPUMEHATh XUMHUYECKHE, (U3UYECKUEe U
MaTeMaTUYeCKUe 3HaKU W CUMBOJIBI, (HOpPMYJbl, abOpeBUATYpy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJE€Th  HAaBBIKAMHM  paclo3HaBaHWS M 3alUThl  UH)OpMaIuw,
nH(OPMAIMOHHON 6€30MaCHOCTH JINYHOCTH.

OByaieHUe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o0mennme:

OCYIIECTBIATH KOMMYHHUKAIIMH BO BceX c(hepax KM3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEJILHO BBITIOJHEHHUS TMpeJiaraeMomn
3a/1ay, YYUTHIBATh MHTEPECHl W COTJIACOBAHHOCTH IMO3HMIMHN JIPYTUX YYaCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpEACTBA OOIIEHHUS, TOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHHS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIAJCTh PA3IUYHBIMUA CIIOCOOAMHU OOIIEHUS W B3aUMOJCHCTBHS, TMOHUMATh
HaMEpEHUS IPYTUX JIIOJEH, MPOSBIATh YBAKUTEILHOE OTHOIICHNE K COOSCETHUKY
U B KOPPEKTHOU Popme hopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHUSI C HCIIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1esITeJIbHOCTh:

MMOHMUMAaTh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboThI U pelIeHUH OUOIOTHUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YyIeOHOM 3a1a4H;

BBIOMpPATh TEMAaTHUKy UM METOJAbl COBMECTHBIX JACHCTBUH € Yy4ETOM OOIIMX
MHTEPECOB M BOBMOKHOCTEH KaXKIIOTO YJieHa KOJUICKTHBA,

NPUHUMATh IEJIA  COBMECTHOM  JCATEIBHOCTH, OpPTraHU30BLIBATH M|
KOOPJMHHUPOBATH JICUCTBUSA II0 €€ JIOCTHUKECHHUIO: COCTABJATH IUIAH JCHCTBHM,



pacnpeneniaTb poid C yY4ETOM MHEHMM Y4YaCTHUKOB, OOCYXJaThb pE3yJbTaThl
COBMECTHOI paboTHlI;

OLIEHMBATh KA4ECTBO CBOETO BKJIAJa U KAX/I0I0 YYaCTHUKA KOMaHbl B OOIINI
pPE3yNbTAT MO pa3pabOTaHHBIM KPUTEPHUSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLEHMBAaTh HUIEU C TO3ULUUAHA HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHBHOE CTPATETMYECKOE IIOBEAEHUE B PAa3JIMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.

OBJ1aieHNe YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUSAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJOTMYECKHE 3HAHUS U1 BBIABICHUS MpOOJIEM M HX
pELICHUS B )KU3HEHHBIX U YU€OHBIX CUTYyalUsX;

BBIOMpPAaTh HAa OCHOBE OHOJIOTMYECKHX 3HAHUU 1IEJIEBBIE WU CMBICIOBBIE
YCTAHOBKM B CBOMX JCHCTBHSAX M MOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITI03HABATENIBHYIO JEATEIbHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsIX;

CaMOCTOATEILHO COCTABJIATH IIJIAH PEICHHMS] TPOOIEMBI C YUETOM UMEKOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOYTCHUM;

JaBaTh OLICHKY HOBBIM CUTYaLlUsIM;

pacumMpsITh paMKH y4€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIITOYTECHHII;

JienaTh OCO3HAHHBIN BEIOODP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32
penieHue;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

cocoOCTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAHULIUK B
pa3HbIX 00JIaCTAX 3HAHMM, MOCTOSHHO TNOBBIIIATH CBOM OOpa30BaTEIbHBIN U
KYJBTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaThb OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JIESATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LEIIAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peQuieKCMH Kak  OCO3HAHMS
COBEpPUIAEMBIX JEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, UCMOJIb30BaTh NPUEMBI peduieKCUM IJsi OLEHKH CUTYyalluu, BbIOOpA
BEPHOI'O PEILLICHHS;

YMETh OLICHUBATh PUCKHM M CBOEBPEMEHHO NPUHUMATh PEIICHUS MO HX
CHIKEHHIO;

IPUHAMAaTh MOTHBBI M apryMEHTbl APYTMX INPH aHajJu3€ pe3yJIbTaTOB
NEATEIIbHOCTH;



3) npuHATHE ceDdsT U APYTHX:

IPUHUMATH ce0sl, TOHUMAs CBOM HEIOCTATKH U JOCTOMHCTBA,

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AaHAIN3E peE3yJbTaTOB
NEATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYIUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IHHPEAMETHBIE PE3YJIBTATDBI

[IpeameTHblie pe3ynbTarhl OcBoeHHs mporpammbl COO mo Ouosnoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1 yueOHoro npeamera «buomorus»
HAy4YHbIC 3HAHUSA, YMEHHUSA U CHOCOOBI IEHCTBUN MO OCBOCHHUIO, MHTEPIPETAIINH U
peoOpa30BaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHUS U
MPUMEHEHUIO 3HAHUW B PA3MYHBIX yU4E€OHBIX CHUTYallUAX, a TaKKe B peabHBIX
KU3HEHHBIX CUTyalUsX, CBA3aHHBIX ¢ Ouosnorued. B mporpamme mnpeameTHbIe
pE3yNbTaThl IPEACTABICHBI IO TOaM O0yUYEHHUS.

[IpenMeTHbIe pe3yiabTaThl OCBOEHUs ydeOHOro mpeamera «buomiorus» ¢ 10
KJjlacce NOJDKHBI OTPAXKATh:

c(OpMUPOBAHHOCTH 3HAHUNA O MECTE U PO OMOJOTUHU B CUCTEME HAy4YHOTO
3HAHMSI €CTECTBEHHBIX HAayK, B ()OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpAa M HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCHMCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPAMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHUE PACKpPBIBATH COJEpPNKAHUE OWOJOTMYECKUX TEPMUHOB WU TOHSITHUM:
KU3Hb, KJIETKA, OPraHu3M, MeTab0I1M3M (0OMEH BEIIECTB U MPEBPALLEHUE SHEPTUH ),
romMeocTtas (CamMoperyJisiiiusi), YypOBHEBasi OpraHU3alusl >KUBBIX  CHUCTEM,
CaMOBOCIIPOM3BeIeHUE (PENPOAYKIIMSI), HACIEACTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHUE u3JlaraTb OHOJIOTUYECKHE Teopuu (KJIETOYHas, XPOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHas JO0TMa MOJEKYIsIpHOMl Ouonoruu), 3akonsl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u ydyenus (0 LEHTpax MHOrooOpasusi u
MPOUCXOKIEHHUS KyIbTYpHbIX pacTeHuid H. 1. BaBunosa), onpenensats rpaHulbl UX
MPUMEHUMOCTH K KUBBIM CUCTEMAM,;

YMEHUE BJIAJIETh METOJIAMUA HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
OMMCAHHWE MKUBBIX CHUCTEM, NMPOLIECCOB M SBJICHHM, OpraHu3alus U MPOBEACHHE
OMOJIOTMYECKOT0 SKCIIEPUMEHTA, BBIIBUYKEHUE TUIIOTE3bI, BBISIBJICHHE 3aBUCUMOCTH
MEXIYy HWCCIEAYEeMbIMUA BEIWYMHAMHU, OOBSCHEHHE TMOJYYCHHBIX pE3yJbTaTOB,
WCIIOJIb30BAaHHBIX HAYYHBIX MOHSTUH, TEOPU U 3aKOHOB, YMEHHE JI€NIaTh BBHIBOJIbI
HA OCHOBAHMH TMOJIYYEHHBIX PE3YJbTATOB;



YMEHUE BBIJEIATh CYIIECTBEHHBIE NPU3HAKH BUPYCOB, KJIETOK IIPOKAPUOT U
JYKAPUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IIPOLIECCOB: OOMEHa BEIECTB M MPEBPALICHUS] HEPTUU B KIIETKE, (DOTOCHMHTE3A,
IUTACTUYECKOTO M JHEPreTHYecKOro oOMEeHa, XEMOCHHTe3a, MHTO3a, Meno3a,
OIUIOZIOTBOPEHMS, PA3MHOXKEHHS, WHAMUBUAYAJBbHOTO PAa3BUTHS  OpraHU3Ma
(oHTOTEHER);

YMEHHE NPUMEHATh MOJyUYEHHBbIE 3HAHUS A1 OOBSACHEHUS OMOJOTMYECKHX
IIPOLIECCOB W SIBJICHUM, JJISI NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
XKU3HU C IeNplo obOecredeHus Oe30MacHOCTH CBOETO 3J0POBbs U 3JI0POBbSA
OKPYXAaIOLIUX JIOAEH, COOMI0IEHNs HOPM IPAMOTHOTI'O IMOBEJICHUS B OKPYKAIOIIEH
OPUPOJIHON cpene, NMOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHIKEHUMN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA  JUIsl  PalMOHAIBLHOTO
IPUPOAOTIOIb30BAHNS;

YMEHUE pellaTh 3JIEMEHTAPHbIE TE€HETUYECKHE 3aJayd Ha MOHO- U
JUTUOPUJIHOE CKPEIMBAHME, CLEIJICHHOE HAaCJIEeI0BAaHUE, COCTaBIISATh CXEMBI
MOHOTHOPHUIHOTO CKpEIIMBAaHMsI JJIsl MpEJCKa3aHUsl HAcJIEOBAHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh JTA0OPAaTOPHBIE M IPaKTUYECKHUE padOThl, COOIMIOAATH
MpaBuiia Mpy padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBaTh U HHTEPIPETHUPOBAThH HHPOPMAIUIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 IICEBJOHAyYHbIE 3HAaHUS U3
pa3IUYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOM MH(pOpPMaLMU, HAYYHO-TIONYJISIPHBIE
MaTepHuaibl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUI B OHOJIOTHUH,
MeIUIMHE, OMOTEXHOJIOTUH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOLICHMUS,
000011ast 6MOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIbKUX HMCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.

[IpenMeTHbIe pe3yiabTaThl OCBOEHUs ydeOHoro mpeameta «buonorus» ¢ 11
Kjlacce NOJDKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHbl MHpPa M HAYYHOTO MHPOBO33PEHHsS, O BKIJIAJIE€ POCCUUCKHUX U
3apyOEKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHE PacKpbIBaTh COJIepKaHuEe ONOIOTMYECKUX TEPMUHOB U TIOHATUIN: BUJI,
nomyJsiuus, TeHOGOHMA, SBOJIOLMS, ABWXKYLIUME CUIbI ((aKTOphI) 3BOJIOLNH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUJ000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,
HPKOCUCTEMA, MPOAYLUEHTbI, KOHCYMEHTBI, PEAYLUEHTbl, UEeNu MUTaHUS,
HKOJIOTHYECKas Mpamua, OMoreolenos, onocdepa;



yMEHUE Hu3aratb OWUOJOTHYECKHE Teopuu (IBOMIOIMOHHAS Teopust Y.
JlapBuHa, CHUHTETHYECKass TEOpUs DBOJIONWHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactea K. M. bapa, uepenoBaHusi riaBHBIX HaIpaBiICHUN U
nyteit aBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEEISITh TPAHUIIBI UX TPUMEHUMOCTH K JKHBBIM CHCTEMaM;

YMEHUE BJIAJIETh METOJIAaMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOICHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB M SBJIICHUM, OpraHu3alus U IMPOBEJACHHE
OMOJIOTMUECKOTO SKCIIEPUMEHTA, BBIIBXKEHUE TUIIOTE3bI, BBISIBJICHHE 3aBUCUMOCTH
MEXIy HCCIACAYEMBbIMH BEIMYUHAMHU, OOBSICHEHHE MOJYyYEHHBIX pE3yJIbTaToB,
UCIIOJIb30BAaHHBIX HAYYHBIX MOHSITHH, TEOPUI U 3aKOHOB, YMEHHUE JI€NaTh BHIBOJIBI
HA OCHOBAHMH TMOJTYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIICIATh CYIIECTBEHHBIE IPU3HAKU CTPOEHUS OMOJIOTHYECKUX
OOBEKTOB: BHUJOB, TMOMYJALUNA, MPOAYLUEHTOB, KOHCYMEHTOB, pEIYyILIEHTOB,
OMOreoleHO30B M HKOCUCTEM, OCOOEHHOCTH IIPOILIECCOB: HACIEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUAO00pa30BaHUs, MPUCHOCOOICHHOCTU
OpPraHH3MOB, JEHCTBUS SKOJOIMUECKHX (aKTOPOB Ha OPraHMU3Mbl, IEpeHoca
BEUIECTB M IIOTOKAa DHEPIMH B HKOCHCTEMAaX, AHTPONOIEHHBIX H3MEHEHHH B
HPKOCHUCTEMAX CBOEW MECTHOCTH, KPYroBOPOTa BEIIECTB M OHMOr€OXUMHYECKUX
LIMKJIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYyYCHHbIE 3HAHUS JJIsI OOBSCHEHUS OMOJOTUYECKUX
MPOLIECCOB U SIBJICHUM, JUJISl MPUHATHS MPAKTUUYECKUX PEIICHUN B MOBCEIHEBHOM
XKU3HH C LeJbl0 oOecriedeHus: Oe30MacCHOCTH CBOEro 3[0pOBbS M 340POBBS
OKPY’KaOIIHUX JIFO/IeH, COOIIOIEHUS] HOPM TPaMOTHOTO MOBEJACHHS B OKPYKAIOIICH
IPUPOHON cpene, MOHUMaHUE HEOOXOTUMOCTH HCIOIb30BAHUS TOCTHKEHUHN
COBPEMEHHOW OMOJIOTHH JIJIsl palliOHAILHOTO MPUPOIOIOJIb30BAHNUS;

YMEHHE pellaTh 3JeMEHTapHble OMOJIOIMYECKUE 33Jaud, COCTABIISATH CXEMBI
MepeHoca BEIIEeCTB U DHEPTUH B IKOCHUCTeMax (LIeTH MUTaHUs);

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M MpPaKTUYECKHUe padOThl, COOIHOIATH
npaBuia npu padboTe ¢ ydeOHbIM 1 J1a00paTOPHBIM 000PYI0BAHHEM;

YyMEHUE KPUTHYECKH OIEHWBATh M HWHTEPIPETUPOBATh HWH(OOPMAIUIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKIIOYAIOLIYI0 TICEBJOHAYYHbIE 3HAaHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpPEACTBA MAacCOBOW MH(GOPMAIIMU, HAYIHO-TIOMYJISIPHBIC
MaTepuasbl),  paccMaTpuBaTh  IJI00abHBIC  DKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOIICHMUS,
000011as1 6MOJIOTHYECKYI0 UHGOPMAIIUIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

KoJunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3ae/ioB U TeM undposbIie
Ne ni/m P Konrpoabnbsie IIpakruuyeckue (1ubp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypchl
bubmuoreka [JOK
1 b 2 .
HONOTHA Kak fiayka 05 https://m.edso0.ru/7f41c292
2 JKvBBIE cHCTEMBI M X OpraHU3aIus 1 bubmorexa LHOK
P . https://m.edsoo0.ru/7f41c292
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 bubmorexa LHOK
P https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 HKHSHEASATEILHOCTE KICTKH 6 https://m.eds00.ru/7f41¢c292
PasMHOXkeHUE U MTHAUBUAYATIbHOE Pa3BUTHE bubnnorexka [JOK
5 5 1
OpraHu3MoOB https://m.edso0o.ru/7f41c292
6 HacnenctBeHHOCTh M1 HN3BMEHYMBOCTD 8 15 bubmuorexa [JOK
OpTaHM3MOB ' https://m.edsoo.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmoreka [JOK
OMOTEXHOJIOTHH https://m.edso0o.ru/7f41c292
bu6mmorexa [IOK
8 P 1
SSEPBHOE BpeMi https://m.edsoo.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 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 KITACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/l P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTshI
pecypcbl
bubnuoreka [IOK
1 IBOMOUHOHHAS OHOTOTHS o 1 https://m.edsoo.ru/7f41cc74
2 Bo3HuKHOBEHHE U PAa3BUTHE KU3HU Ha 9 05 bubnnorexa [JOK
3emie ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 OPrasH3Mbl  OKpYKAIOWAs Cpea > L https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
4 Coo01iecTBa 1 9KOJIOTUUECKHE CUCTEMBI 9 https://m.edsoo.ru/7fA1ecT4
bubnmnorexa LIOK
P 2
> C3CPBIOS BpeMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10
- 34 0 2.5

I[TPOT'PAMME



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 IINTAHUPOBAHUE

10 KJTIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne ara uudposbie
Tema ypoka Kontpoabubie IIpakTnueckue A p
n/n Bceero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
bubnuoreka [{OK
1 buonorus B cucreme Hayk 1 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
Mertozbl TO3HAHKS )KHBOU
npupojsl. [IpakTrdeckas padora
2 NI: 1p<<PHICHOHi3OBaHHe al:'[PI‘lHBIX 1 0.5 bubmorexa HOK
B P ' https://m.eds00.ru/863e6122
METOJIOB IPH U3YUCHUHU
OMOJIOTHYECKUX 00BEKTOBY
3 buonornueckue cucrtemsl, 1 bubmmoteka IIOK
MIPOLECCHI U UX U3YUYEHHUE https://m.eds00.ru/863e6564
4 XUMHYECKHH cOCTaB KiIeTKU. Boma 1 bubmmoreka IIOK
Y MUHEPAJIbHBIE COJIU https://m.eds00.ru/863e674e
but6mmorekxa [IOK
5 b .C 0 1
CITKH. LOCTAB H CTPOCHHE DEIKOB https://m.edso0.ru/863e6b72
®epMeHThl — OMOJOTHYECKHE
KaranuzaTtopsl. JlabopaTopHas
6 pabora Ne 1 «M3yuenue 1 05 bubnuotexa [JOK
KaTAINTUYECKON aKTUBHOCTH ' https://m.edso0.ru/863e6b72
dbepMEeHTOB (Ha IpUMepe aMHIIa3bl
WJIM KaTajasbl)»
7 Yrinesonsl. JIunuas: 1 bubnnorexa LOK

https://m.eds00.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

bubnunoreka LIOK

8 Hyxaentosbie kuciotsl. ATO https://m.eds00.ru/863e6d5c
9 Hcropust 1 MeTObI U3y4EHHUS bubmmoreka [JOK
kietku. Knetounas teopus https://m.eds00.ru/863e6e88
10 Knerka xak nenocrtHas xxuBas
cucremMa
CrpoeHue 3ykapuoTHYECKON
kneTku. JlabopaTopHas pabota No 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 MUKpOIpEnapaTax U ux
OTHCAHUE»
bu6mmoteka IIOK
12 O6men BemecTs wim MeTabosmsM https://m.edso00.ru/863e766¢
bubmmoreka IIOK
13 Potocires. XemocHrres https://m.eds00.ru/863e7c98
. bubmuorexa [IOK
14 DHepreTHieckui 0omer https://m.edsoo.ru/863e7aae
JKvi3HEeHHBII UK KIETKH.
Jlenenue kneTku. MuTos.
15 JlaGoparopHas pabota Ne 3 05 bubmuoteka [IOK
«Habmroieane MuTO3a B KJIIETKAX https://m.edsoo.ru/863e7dc4
KOHYHMKA KOpeIlIka JyKa Ha
TOTOBBIX MUKPOTIpETapaTax»
16 buocunTe3 Oenka. Peakmms but6mmoreka [IOK
MaTPUYHOI'O CUHTE3A https://m.eds00.ru/863e796e
17 Tpaucnsus — OuocuHTe3 Oenka bubmmorexa TOK

https://m.edso00.ru/863e796e



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

18 Hexknerounsie popmbl )KU3HH — Bu6mumotexa [JOK
BHUPYCHI https://m.eds00.ru/863e7540
bubnunoreka LIOK
19 ®DopMbI Pa3MHOKEHUST OPTaHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
N bu6nuoreka [IOK
20 Meitos https://m.edso0o.ru/863e7f4a
OO6pa3oBaHue U Pa3BUTHE MOJIOBBIX
kJ1eToK. OMI010TBOPEHHUE.
JlaGopaTtopHnast pabota Ne 4 bubnnorexa [JOK
21 0.5
«M3y4eHue cTpoeHus MOJIOBBIX https://m.edso0.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax»
29 WunuBuayanbHOE pa3BUTHE bubmuoteka [IOK
OpraHU3MOB https://m.eds00.ru/863e8436
I'eneTnka — Hayka o
23 Hacle CTBeHHOgFKI/I u bubmorexa HOK
g https://m.eds00.ru/863e86f2
U3MEHUYUBOCTH
3aKOHOMEPHOCTH HACJIeIOBAHUS
24 1} I/I3HaKO]I3) Monoru6 I/II[ HOE brbmmorexa LTOK
P ' prA https://m.eds00.ru/863e8878
CKpEIINBaHHE
WTHOPUIHOE CKpEIIHBAHHUE.
25 231a1<0H iejaBHcmforH; bubmorexa [TOK
https://m.eds00.ru/863e89a4
HACJICJIOBaHMsI PU3HAKOB
CrenneHHOe HacJIeJOBaHNE
26 npu3HakoB. JlaboparopHas pabota 05 bubnmnoreka [JOK

No 5 «M3yuenue pe3ynbTaToB
MOHOTHOPHUIHOTO W TUTHOPUTHOTO

https://m.edso0.ru/863e8c60



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

CKpEILIMBaHUA y Jp030(HIIbI HA
TFOTOBBIX MUKPOIIPEIapaTax»

I'eneruka nosa. Hacnenopanue bubmuorexa [IOK
27 1
MPU3HAKOB, CLEIJIEHHBIX C IIOJIOM https://m.edsoo.ru/863e8c60
N3menunBocTh. HenacnencrsenHas
M3MEeHYUBOCTb. JlabopaTopHas
pabota Ne 6. 3yuenue bubnuoreka [IOK
28 . 1 0.5
MOIU(DUKATTMOHHOW U3MEHUHUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHNE BAPUALIMOHHOTO Psijia
Y BapUallMOHHON KPUBOI»
HacnenctBeHHas ”3MEHYHBOCTb.
29 Jlaboparopnas pabota Ne 7. 1 05 bubnnorexa [JOK
«AHaNM3 MyTauil y 1po30Q Ikl https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MHUKpOIIpErapaTax»
bubnmorexa LIOK
30 Tenernia esiobeta 1 https://m.edsoo.ru/863e8d78
PesepBHeIit ypok. O6006111€HNE TTO
31 teme «HacnencTBeHHOCTh U 1
W3MEHYHBOCTH OPTAaHU3MOBY
bubnunorexa LIOK
32 Ceneiuns kak Hayka i mpotece 1 https://m.eds00.ru/863e9214
33 MeToap! 1 TOCTUIKEHUS CEJIEKIINHA 1 bubnunorexa LIOK
pPacTEeHUN U KUBOTHBIX https://m.eds00.ru/863e9214
34 buotexHoorus kak orpacib 1 bubnuotexa [JOK
MIPOU3BOICTBA https://m.edso0.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I1O 34 4

I[TPOTPAMME



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 KITACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
n/n Tema ypoxa Bceero Konrpoanneie  IpaxTuteckue u3yyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
1 DBOJIIOLHS U METOJIbI €€ U3yUEHUS 1 bubnnorexa [JOK
https://m.edsoo.ru/863ea20e
2 Hctopust pa3BuTus npeacTaBieHui 1 bubnnorexa [JOK
00 3BOJIOIMN https://m.eds00.ru/863e9570
bubnnoreka [JOK
3 Muipooposionts 1 https://m.edso:)_.[ru/863e9c1e
[Tonmynsnus kak 3neMeHTapHas
€/IMHUIIA BUJIA U HBOJIOIHH.
4 HI;60pI;T0pHI;;I pabota JI\JI'Q 1 1 0.5 bubmmorexa LIOK
https://m.eds00.ru/863e99c6
«CpaBHEHUE BHJIOB T10
MOP(OJIOTHIECKOMY KPUTEPHIOY
5 JIBIDKyIIME CUITBI (RJIEMEHTapHbIE 1 bubmuoreka [IOK
(bakTOpHbl) SBOJIIOLIUU https://m.edsoo.ru/863e9da4
. bubnuotexa [JOK
6 EcrecTBenHsbIit 0TOOp U ero popmbl 1 https://m.edsoo.ru/863e9ed0
Pe3ynbTaThl 3BONIOLNN:
MIPUCIIOCOOJIEHHOCTh OPTaHU3MOB U
7 Buz000pa3oBanue. JlabopatopHas 1 05 bubmuoreka [IOK
pabota Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MPUCTIOCOOJIEHHOCTH OpTaHu3Ma U
€€ OTHOCHUTEJIBHOI'O XapaKTepa»
3 Hanpasnenus u nytu 1 bu6bnuorexa [IOK

MAaKpO3BOJIFOLINHA

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
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HeoOpaTtumocTs 3BoOIONNN

Uctopus xu3nu Ha 3emiie U

10 METO/IbI €€ U3YyUYCHUS
1 ['mnoTte3sl MPOUCXOKACHUS KUZHU bubmmoreka [JOK
Ha 3emie https://m.edsoo.ru/863ea5a6
12 PazButue xu3nu Ha 3emIie 1o spam bubmmoreka [JOK
U [IEpUOJIaM https://m.edsoo.ru/863ea6be
OcCHOBHBIE 3TaIlbl BOTIOIUU
PacTUTEIBHOIO U KUBOTHOTO MHpA.
[IpaxTnueckas padora Ne 1 bubnuoreka [IOK
13 0.5
«M3y4yeHne HCKOIaeMBbIX OCTaTKOB https://m.edsoo.ru/863ea8hc
pacTeHUi U KUBOTHBIX B
KOJUTCKIIUSX
14 CoBpeMeHHas cucTema bubnnorexa [JOK
OpraHr4ecKoro Mupa https://m.edsoo.ru/863ea48e
15 OBOIOIMS YEI0BEKa bubmmnoreka HOK
(anTpoMOTEeHE3) https://m.edsoo.ru/863eac2c
16 JiBmoxymue cuibl (pakTopsl) bubmmnoreka HOK
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaAUH IBOIIIOINHA
YelioBeKa
18 UYenoseueckue pachl ¥ IPUPOIHbIE bubmuoreka [JOK
ajarnTalyy 4yeiaoBeKa https://m.edsoo.ru/863eaea?2
PesepBubIil ypok. O600611eHNE 1O
19 TeMe «Bo3HUKHOBEHME U pa3BUTHE
KU3HU Ha 3emiie»
20 DKOJIOTHS KaK HayKa



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

Cpenbl OOUTaHUS U SKOJIOTHUECKUE

bubnunorexa LIOK

21 (hakTopsI https://m.edsoo.ru/863eafec
AOGuotnueckue GaKkTopsbl.
Jlaboparopnas pabota Ne 3.
«Mopddomnoruueckue 0COOEHHOCTH

22 pacTeHui U3 pa3HbIX MECT 0.5 bubmmorexa LIOK

https://m.edsoo.ru/863eb10e
oburanusy. JlaboparopHas pabora
Ne 4. «BnusiHue cBeTa Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEyCa)»
bubnunoreka LIOK

23 buotiiccie paxtops! https://m.eds00.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
nonymsitun. [Ipaktuueckast pabota

24 Ne 2 «Iloacuér nnoTHOCTH 0.5
TIOMYJISIIIAIA Pa3HbIX BUOB
pacTeHui)

25 Coob1ecTBa OpraHu3MoOB — bubmuorexka [IOK
OMOoIIeHO3 https://m.eds00.ru/863eb46a

26 DKOJIOTHUYECKHE CHCTEMBI bubmuoreka [{OK
(3K0CHCTEMBI) https://m.edso0.ru/863eb46a
OcHoBHBIE TIOKa3aTeNN

97 AKOCUCTEMBI. DKOJIOTHUYECKHUE bubmuoreka [{OK
nupaMu/ibl. CBOMCTBA SKOCHUCTEM. https://m.edso00.ru/863eb5fa
Cykueccus

28 IIpuponHble 3KOCUCTEMBI

29 AHTPOTIOTEHHBIE YKOCUCTEMBI

30 Bbuocdepa — rnobanpHas bu6muotexa [JOK

3KOoCcHCTEMA 3EMITU

https://m.edso0.ru/863ebb5e



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

31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 1 bubmmoreka [JOK
ouocdepsl https://m.edso0.ru/863ebd16

32 YenosedecTBO B Onocdepe 3emin 1

33 CocyiiecTBoBaHUE IPUPOIBI U 1 bubmmoreka [JOK
YEJI0BEUECTBA https://m.edsoo.ru/863ebale
PesepBHeIit ypok. O6001ICHNE

34 teMbl «Coo01iecTBa u 1
IKOJIOTUYECKUE CHCTEMbBID)

OBUIEE KOJIMYECTBO YACOB I10 34 55

[TPOT'PAMME



https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Kon
MpPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ NnmporpaMMmsl CpeaHEro 0611161"0 06pa30BaHI/Iﬂ

ChopMupoBaHHOCTb 3HAHUM O MecTe U POJU OMOJIOTMU B CHCTEME
Hay4yHOTO 3HAaHUSA €CTEeCTBEHHbIX HayK, B (OPMHUPOBaAHUU
COBPEMEHHOM €CTECTBEHHO-HAy4YHOM KapTHHBI MHpPAa U HAY4HOIO
MHUPOBO33PEHUS; O BKJIAJE€ POCCUHCKUX M 3apyOEKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OHONOrUH; (DYHKIMOHAJIBHOW IPaMOTHOCTHU

YCJIOBCKA AJIA pCIICHUA )KU3HCHHBIX 3a1a4

YMeHne packpbIBaTh COJEpKaHHWE OHOIOTUYECKUX TEPMUHOB U
MOHSITHIA: )KU3Hb, KJIETKA, OPraHU3M; MeTa00au3M (0OMEH BEUIeCTB U
MIpEBpAIlCHUE JHEPruu), TOMeocTa3 (CaMOpEeryJisiius), ypOBHEBas
OpraHH3aIMs KUBBIX CUCTEM, CAMOBOCIIPOU3BEACHUE (PEIPOAYKIINSA),

HaCJICACTBCHHOCTb, N3MCHYUBOCTb, POCT U PA3BUTHUC

VYMeHue  u3narath  OMOJOrMYecKHMEe  TeOopuHM  (KJIETOYHas,
XpOMOCOMHasi, MyTanuonHas), 3akonsl (I'. Mennens, T. Moprana,
H.W. BaBuioBa) u yueHus (0 IeHTpax MHorooOpasus U
IPOMCXOXKACHUS  KynbTypHbIX  pactenuit H.M.  Basunosa),

ONpeACIIATh 'PaHUIBI UX IPUMCHHUMOCTH K KUBBIM CUCTCMaM

YMeHne BIaleTh METOJlaMU HAyYHOTO TIO3HAHMS B OHOJIOTHH
(HaOnrofieHNe W OMHCAHUE YKUBBIX CHUCTEM, MPOILIECCOB U SIBJICHHIA,
OpraHM3alsl ¥ TMpoBeleHHE OHUOJOTMYECKOr0 JKCIEPUMEHTa,
BBIJIBU)KEHWE  THUIOTE3bl;  BBISIBIICHHE  3aBUCUMOCTH  MEXIY
UCCIIeTYyEMbIMU BEJIMYHMHAMH, 00BsACHEHHE MOJTYYEHHBIX
pe3ynbTaTOB, UCIOJIb30BAHHBIX HAyYHBIX TMOHATHH, TEOpUd U
3aKOHOB; YMEHHE [IeJaTh BBIBOJABI HAa OCHOBAaHUHU IOJYyYEHHBIX

PE3yIHTATOB)

YMmenune BBIACIIATh CYIICCTBCHHBIC TIPU3HAKKW BHUPYCOB, KIIETOK
IMPOKApUOT MW JYKApPHUOT, OAHOKJIICTOYHBIX HW MHOI'OKJICTOYHBIX
OpTaHHU3MOB; 0COOEHHOCTHU nmponeccoB oOMeHa BCIICCTB U
MNpeBpalICHUA SHCPTHUU B KIICTKC, (I)OTOCI/IHTGSB., IJIAaCTUYCCKOI0 M

DHEPreTHYEeCKOro  OOMEHa, XEMOCHHTE3a, MHTO3a, Meio3a,




OINIOAOTBOPCHUSA, PA3MHOKCHUA, UHAUBUAYAJIBHOI'O  PA3BUTHA

opranusma (OHTOTE€HE3)

YMeHue TNpUMEHSTh TOJNyYeHHBbIC 3HAHUS Ui OOBSICHEHHS
OMOJIOTMYECKUX MPOIIECCOB U SIBICHUH, JIsl IPUHATUS MPAKTUUECKUX
pelieHU B TIOBCEAHCBHOM JKM3HH B IESIX  OOCCICUYCHHS
0€30IaCHOCTH CBOETO 3/I0POBbsSI M 37I0POBbsI OKPYKAIOITUX JIFOJICH,
COOJIIOIGHUST HOPM TpPaMOTHOTO TMOBEJECHUS B  OKpY’Karolleu
OPUPOJHON cpele; TOHMMaHUE HEOOXOIUMOCTH WCIOIh30BAHUS
JOCTYDKCHUH COBPEMEHHOW OWOJOTUM W OMOTEXHOJIOTHH ISt

paruOHAJIBHOI'O IIPUPOAOIIOIIL30BAHUA

VYmMmenue peliaTth 3JICEMEHTAPHBIC I'CHETUUCCKHUE 3aJa4d Ha MOHO- U
III/IFI/I6pI/IIlHO€ CKpCIIUBAaHUE, CUCIINICHHOC HACIICJOBAHUC,; COCTABJIATH
CXEMbI MOHOFI/I6pI/IZIHOFO CKpCUIMBaHUA JJIsL MMpeaAcCKasaHus

HACJICJOBAaHUS ITPU3HAKOB Y OPraHU3MOB

10

YMeHue BBINONHATH Ja0OpaTOpHBIE W MPAKTHYESCKHE pPabOTHI,
coOnrofaTh mpaBuia Mpu paboTre ¢ y4eOHbIM U JaOOPaTOPHBIM

o0opynoBaHrueM

YMeHne KpUTHUECKH OLEHUBATh U UHTEPIPETUPOBATH HH(OPMALIHIO
OMOJIOTMYECKOT0  COAEpMaHMs, BKIIOYAIOUIYI0 IICEBIOHAy4YHBIE
3HaHUSA W3 pazau4HbIX HUcTouHUKOB (CMMU, HaydyHO-momyssipHbIE
MaTepuaibl); STUYECKHE acCMeKThl COBPEMEHHBIX HCCIEIOBAHUN B
Ouosioruu, MeAULMHe, OUOTEXHOIOT U

YMeHue co37aBaTh COOCTBEHHbIE TUCHbMEHHBIE U YCTHBIE COOOILIICHHUS,

0000111251 GMOJIOTHUYECKYI0 MH(POPMAINIO U3 HECKOJIBKUX HCTOYHHUKOB,

TpaMOTHO HUCIIOJIB30BaTh MMOHSATHUHBIN arrapar OHOJIOTHH

11 KJIACC

Kon
NpoBePsIeMOro
pe3yJbTara

IIpoBepsiemble NpeaMeTHbIE Pe3YJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTeIbHOW MPOrPaMMBbI CPeTHEr0 001IEero 00pa3oBaHusI

ChopMHpPOBaHHOCTh 3HAHUM O MECTE€ W POJHM OHMOJIOTHH B CHCTEME
HAayYHOTO 3HAaHUS €CTECTBEHHbIX HayK, B (OPMHUPOBaAHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHHBI MHpPa U HAy4dHOIO
MHUPOBO33PEHHUS; O BKJIAJ€ POCCUHUCKUX M 3apyOEKHBIX YUEHBIX-
OMOJIOroB B pa3BUTHE OMOJOTMH; (PYHKIHMOHAIBHON TI'PaMOTHOCTH

YCJIOBCKA IS pCHICHUS ) KU3HCHHBIX 3a1a4




YMeHue packpbeiBaTh COJAEpKaHHE OWOIIOTUYECKUX TEPMUHOB U
TIOHSITHIA: BHJI, TIOMYJISALHS, TeHO(OH, SBOFOIHS, TBUKYITUE CHIIbI
(daxTopsr) SBOJIIOLINH, MPUCIIOCOOICHHOCTh OpPTaHU3MOB,
BUI000pa30BaHUE,  DKOJOTHYECKHUE  (DAKTOpBI,  DKOCHUCTEMA,
MPOJYIEHThI,  KOHCYMEHTBHI,  PEAYICHTHI, ICMH  [UTaHUS,

AKOJIOTHYECKasl MUpaMuia, OMOTeOIeHo3, brochepa

YMmenue uznaratb OM0IOrHUecKre TeOpHH (IBOMIOLMOHHAs Teopust Y.
JlapBuHa, CHHTETHYECKass TEOpPHUsl  SBOJIIOLMM), 3aKOHBl U
3aKOHOMEpHOCTH (3apojsieBoro cxoncta K.M. bapa, uepenoanus
IJIaBHBIX HanpasieHud u nytei spoonnu A.H. CeBepiioBa, yueHus
o Ouochepe B.M. Bepnaackoro), omnpeneisTb TPaHUIBI WX

IMPUMCHUMOCTH K JXUBBIM CUCTEMaM

YMeHne BialeTh METOJaMU HAyYHOTO TIO3HAHMS B OHOJIOTHH
(HaOro/ICHHE W OMMCAHHME JKUBBIX CHCTEM, IPOIIECCOB U SIBJICHHUIA,
OopraHu3aisi W TPOBEACHUE OHOJOTHYECKOrO0 OSKCIEPUMEHTA,
BBIJIBU)KEHWE  THUIMOTE3bl;  BBISIBIICHHE  3aBUCUMOCTH  MEXIY
UCCIIeTyeMbIMU BEJIMYHUHAMH, 0o0BsICHEHHE MOJTYYEHHBIX
pe3yNbTaTOB, HCIONb30BAHHBIX HAYYHBIX TOHATUH, TEOpUl U
3aKOHOB; YMEHHE [eJaThb BBIBOJbl HAa OCHOBAaHUHM IOJYYEHHBIX

pE3yIbTATOB)

VYMeHue  BBIACHATH  CYLIECTBEHHBIE  IIPU3HAKM  CTPOCHUS
OMOJOrMYEeCKUX OOBEKTOB: BMJIOB, MOMYJALUNA, MPOIYLEHTOB,
KOHCYMEHTOB,  PEIYLIEHTOB, OHOT€OIleHO30B M  IKOCHCTEM;
0COOEHHOCTH  TIPOLIECCOB  HACJIEICTBEHHOM  WM3MEHYMBOCTH,
€CTECTBEHHOTO OTOOpa, BHA000pa30BaHMs, MNPUCHOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBUS SKOJOTMYECKHX (DAKTOPOB HAa OpraHU3MBI,
IIEpeHOCca  BEIIECTB W NOTOKAa JHEPIMM B DKOCHUCTEMaX,
AQHTPOIIOTEHHBIX M3MEHEHMM B DKOCHCTEMAax CBOEH MECTHOCTH,

KpyroBOpOTa BELIECTB U OMOr€0OXMMUYECKUX LIUKIIOB B Onocdepe

YMeHne TpUMEHSTh TONy4YeHHbIe 3HaHUS Ui  OOBSCHEHHS
OMOJIOTUYECKUX MPOIIECCOB U SIBJICHUH, IJIs1 IPUHATHS MPAKTHUECKUX
pelmieHuii B TOBCEAHEBHOM JKM3HM B IESIX  OOCCIICUCHHS
0€30MacCHOCTH CBOETO 37I0POBBSI M 370POBbSI OKPYXKAIOUIUX JOJEH,
COONIOZICHUsI HOPM TPaMOTHOTO TIOBEACHHUS B  OKpY’Karolei
MPUPOTHON cpejie; MOHUMAaHHE HEOOXOIMMOCTH HCIIOIh30BaHUS
JOCTMDKCHUH  COBPEMEHHOW  OWONOTMH IS paldoOHAIBHOTO

MMpUPOAOII0JIB30BAHN A




YMenue peuiaThb 3JICMCHTAPHBIC OHOJIOTHYECKHUE 3ada4u, COCTaBIATH

CXEMBI [IEPEHOCA BELIECTB U SHEPIUU B 3KOCHCTEMaX (LU ITUTAHUSA)

YMeHue BBIOMHATH Ja0OpaTOpHbIE M IMPaKTHYECKHE pPabOTHI,
coOmoaTh MpaBwia mpu padore ¢ y4eOHBIM M JIAOOPAaTOPHBIM

obopyioBaHUEM

10

YMeHne KpUTHUECKHU OLEHUBATh U UHTEPIPETUPOBATH HH(OPMALIHIO
OMOJIOTMYECKOr0  COAEpXaHMs, BKIIOYAIOUIYI0 IICEBIOHAYUYHBIE
3HAHUS M3 Pa3iau4HbIX UCTOYHUKOB (CMMU, HaywyHO-mOMyINsipHBIC
MaTepHalbl); paCCMaTPUBATh TTI00AIbHBIC YKOJIOTHUECKUE TPOOIIEMBI
COBPEMEHHOCTH, (JOPMUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO

IIO3UIIHIO
YMeHue co31aBaTh CcOOCTBEHHBIE MUCHbMEHHEIE U YCTHBIC COO6H.I€HI/IH,

0000111251 6MOTOTHYECKYI0 MHPOPMAIUIO U3 HECKOIBKUX UCTOYHUKOB,

rpaMOTHO HCII0JIb30BAaTh MMOHSATHUHBIN arrapar OHoJIoruNn




HHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon

IIpoBepsieMblii 3J1eMEHT COJAEPKAHMS

buonorus xak Hayka

11

Buonorus — Hayka o xuBoil npupoxae. Ponp O6uonoruu B hopmMupoBaHUN

COBPEMEHHOI Hay4yHOU KapTUHBI Mupa. CucTemMa OMOJIOTUYECKUX HAYK

1.2

Metonpl 1O3HAHUS JKUBOM MNpUPOAbl (HAONIOIEHUE, SKCIIEPUMEHT,
OlKCaHKe, U3MEPEHUe, KiIaccupuKaIus, MOACITUPOBAHNAE, CTATUCTHYECKAs

00paboTKa JTaHHBIX )

2.1

2.2

JKuBble cucTeMBl U HX OpraHu3sanusa

Kupbie cuctembl (OMOCHCTEMBI) KaK MpEeIMET HW3Y4YeHHUS OUOJOTHH.
CaolicTBa OMOCUCTEM U UX pa3zHOoOpa3ue

YpoBHU  opraHuzanuu = OMOCHUCTEM:  MOJICKYJIIPHO-TEHETHUYECKUIA,
KJICTOYHBINA, OpPTaHU3MEHHBIN, MOMYIAINOHHO-BUIOBON, IKOCHCTEMHBIMH,

o6unochepHbIit

XHUMHUYECKUHN COCTAB U CTPOEHUE KIIETKH

3.1

XUMUYECKUN COCTAB KJIETKH. XHUMHYECKHE AJIEMEHTBI: MaKpOAJIEMEHTBHI,
MHKpO3JIEMEHTh. Bonma u MuHepanbHble BemiecTBa. (DyHKIHUHM BOJBI U

MHHCPAJIBbHBIX BEHIECCTB B KIICTKE. HozmepxcaHI/Ie OCMOTHYECKOT0 OajaHca

3.2

benku. CoctaB u cTpoeHne 6e1K0B. AMUHOKUCIOTHI — MOHOMEPHI OEJIKOB.
HezameHuMble ¥ 3aMEHUMBbIE AMHHOKHUCIOTHI. AMMHOKHMCIIOTHBIM COCTaB.
VYpoBHU CTPYKTYypbl O€IKOBOM MOJEKyNbl (TIepBUYHAs, BTOpPUYHAS,
TpeTUYHasi U YETBEPTHYHAs CTPYKTypa). XUMHUYECKHE CBOMCTBAa OENKOB.
Buonornyeckue pyHKIUN OEIKOB.

@®epmeHTHl — Ouonormueckue Karanuzatopbl. CTpoeHue (epmeHrTa:
aKTUBHBIN IIEHTp, cyOocTpaTHas cneunduunocts. KodpepmenTsl. ButaMuHsI.

Otnnuust GepMEHTOB OT HEOPraHMUYECKUX KaTalln3aToOpOB

3.3

VYrneBonpl: MOHOcaxapuabl (TJIOKO3a, pubo3a ©  JAe30KCHpu003a),
aucaxapuibl (caxaposa, JIakKTo3a) W IMoJucaxapubl (Kpaxmal, TIUKOTeEH,
HeJuToa03a). buonornueckue GyHKIIUN YTIIEBOIOB.

Jlunupel:  TpUraMmepuabl, crepounabl, Gochomunuasl. [wapoduasHO-
ruapodoOHbIe cBoiicTBa. buonorundeckne ¢GyHkmuu junuaoB. CpaBHEHHE

Yri€BO40B, OEJIKOB U JIUIIU 0B KaK HCTOYHHUKOB DHEPTHUU




3.4

3.5

3.6

Hyxnennoseie kucnorsl: JJHK u PHK. Hykneotuasl — MoHOMEpBI
HYKJIeMHOBBIX KHCIOT. Ctpoenne u pynkuuu JJHK. Ctpoenne n pyHkmm
PHK. AT®: cTtpoenue u GpyHKIHHA

[uronoruss — Hayka o kierke. Kiierounas teopus. Meroasl H3y4eHHs
KJIETOK

Knerka kak wnenoctHast >kuBas cucremMa. OOmue NPU3HAKH KIETOK:
3aMKHyTasi HapyxxHass memOpana, moiekynsl [IHK kak renernueckuit

ammapar, cucrema cuHTe3a Oenka

3.7

3.8

Tunel KJIETOK: 3yKapuoTHyecKas U IHpokapuoruueckas. OcobeHHocTH
CTpPOCHHUSI IPOKapUOTHUECKON KieTku. Kiierounass cTeHka OakTepHid.
CrpoeHne sykapuoTHueckoi KiaeTku. OCHOBHBIE OTJIMUYMS PACTUTEIBHOM,

JKUBOTHOM ¥ TPUOHOM KJICTKH

[1oBEepXHOCTHBIE CTPYKTYphI KIETOK — KJIETOUHAsl CTEHKA, INIMKOKAJIMKC, UX
¢byukuuu. [Tnazmarudeckas memOpaHa, e€ cBoiicTBa u pyHkuuu. Lluromnnazma
51 eé OpraHOoU/IbI. OnHOMEMOpaHHBIC OpraHOU /bl KJIETKU:
supomazMatuueckass  cerb  (OIIC), ammapar [onbku, JTH30COMBI.
[lonyaBTOHOMHBIE ~ OpPraHOMIbl  KJIETKU:  MHUTOXOHJPUH,  IUIACTHJBIL.
[IpoucxoxxaeHrne MUTOXOHIPHUM U TuTacTU. Buasl mnactua. HememOpanubie
OpPTaHOWbl KJIETKH: PUOOCOMBI, KJIETOYHBIA ILIEHTP, PECHUYKH, KTYTHKH.

CDYHKI_[I/II/I OpraHoON 0B KJICTKH. Bxirouenus

3.9

Anpo — perynaropHsblil neHTp KiaeTku. CTpoeHue sijipa: saaepHas o00JiouKa,

KapuoIuiadMa, XpoOMaTuH, SIAPLIIIKO. XpOMOCOMBI

3.10

TpchnopT BC€IICCTB B KJICTKC

4.1

H(I/ISHCI[GSITGHBHOCTL KIICTKH

OOMeH BelecTB, N MeTa0O0Iu3M. ACCUMUIIAIUS (TJIaCTHYECKU 0OMEH) U
TUCCUMUIIALINSA (PHEPTeTUYECKUI OOMEH) — IBE CTOPOHBI €MHOTO TIpoIecca
MeTtabonu3ma. Tunbel oOMeHa BellecTB: aBTOTPO(MHBIN U TeTepOTPOPHBIN.

Posb pepmeHTOB B 0OMEHE BEIIECTB U MPEBPAILICHUH SHEPTUU B KIIETKE

4.2

®orocunre3. CperoBas u TemMHOBass (a3bl QorocuHTe3a. Peakuuun
dorocunTe3a. DPdexTuBHOCTh HoTOCUHTE3a. 3HAUCHUE (HOTOCHHTE3A IS
XKHU3HU Ha 3emuie. BrnusHue ycnoBuil cpeabl Ha (OTOCHMHTE3 M CHOCOOBI
TIOBBIIIIEHUS €T0 IPOJAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHUH.

XeMocuHTEe3. XEeMOCHHTE3UPYIONTe OaKkTepui. 3HaAYCHNE XEMOCHHTE3a IS

JKA3HU Ha 3emiie

4.3

DHepreTHYecKuii 0OMeH B KjeTke. PaciiernieHnue BeIecTB, BBIICICHUE U

AKKyMYJIMpPOBAaHUE SHEPrHMHM B KIJIETKE. DTambl 3HEPreTHYECKOro OOMEHa.




I'mukomns. bpoxenue u ero Buasl. KucinopoaHoe oxucieHue, uin

KJIETOYHOE JbixaHue. DPPEKTUBHOCTh SHEPreTUUECKOro oOMeHa

4.4

Peakuuu matpuuHoro cunresza. ['enermueckas wunpopmamms u JHK.
Peanuzamus reneTnyeckoi HHGOpMAIMK B KJIETKE. | @eHeTUUeCKHit KOJT ¥ €ro
cBoiictBa. Tpanckpuniusa — wmatpuuHblii cuHte3 PHK. Tpancmsaums —
Oouocunres Oenka. KoxupoBanume amMuHOKHCIOT. Pombp pubocom B

onocuHTe3e Oenka

4.5

Hexnerounsie ¢hopmbl )xu3HM — BUpYCHL. McTopust oTkpeiTus Bupycos (/1.1.
MBanoBckuit). OCOOEHHOCTH CTPOEHUS U KU3HEIACATEIbHOCTH BUPYCOB.
bakrepuodaru. bone3nu pacreHuil, )KUBOTHBIX U YEJIOBEKA, BbI3bIBACMbIE
Bupycamu. Bupyc ummyHonedunmra dvenoeka (BUY) — Bo3Oymutens

CITNda. ITpodrmrakTrka pactpoCcTpaHeHUsI BUPYCHBIX 3a00JIeBaHUM

Pasmuoxenne n HHIUBHUAYAJIbHOC PA3BUTUC OPIraHU3MOB

5.1

5.2

KiteTounblii UK, WM KU3HEHHBIA MUK KiIeTku. MHTepdaza u MHUTO3.
[Tpoueccrl, mporekaromme B uHTepdaze. Pemnmkamus — peakuus
maTtpuyHoro cunresa JIHK. Ctpoenue xpomocom. XpoOMOCOMHBII HaO0Op —
KapuoTurl. JIMNIouJIHBIA W  TaIUIOMJIHBI  XPOMOCOMHBIE  HaOOPBHI.
Xpomatuzsl. LluTomornuyeckue OCHOBBI Pa3MHOKEHUS U WHIUBUAYAIbHOTO
pa3BUTHUSA OPraHU3MOB.

Jenenune knetkn — muto3. Craaun murosa. IIponeccs, mpoucxoasamme Ha

pa3HBIX CTAAUSX MUTO3a. BHOTOTrHYECKHII CMBICIT MUTO3a

@DopMbl pa3MHOXKEHHS OPraHU3MOB: Oecrionoe U nojoBoe. Buabl Oecrnionoro
pa3MHOXEHHUS: JIeIEHHE HaJBOE, TTOYKOBAHWE OJHO- M MHOTOKJIETOUYHBIX,
criopooOpa3oBaHHMe,  BEreTaTMBHOE  pa3sMHOXKEHHE.  VICKycCTBEHHOE

KIIOHUPOBAHUEC OPTaHU3MOB, €I'0 3HAYCHHUEC JIA CCIICKIINU

5.3

[TosnoBoe pazMHOXKEHKE, €r0 OTIMYUS OT OECIOI0rO.
Meiio3. Craauun meiio3a. [Iporeccsl, mpoucxoasine Ha CTaausx Meiosa.
[ToBenenue xpomocoMm B Meitoze. Kpoccunrosep. buonornueckuii cmbici u

3HaYeHNE MEN03a

5.4

5.5

['amerorenes — mpouecc oOpa3oBaHHsI TOJOBBIX KJIETOK Y JKMUBOTHBIX.
[TonoBble >kene3bl: CEMEHHUKHM W sAUYHUKU. OOpazoBaHuWE U pa3BHUTHE
MOJIOBBIX KJIETOK — ramMeT (CepMaTo30u, SUIEKIeTKa) — CliepMaToreHes3 u
ooreHe3. OCOOEHHOCTH CTpPOEHHs SHIEKIETOK M  CIIEPMaTO30UIOB.

OmnonorBopenue. [lapreHorenes

NunuBuayanbHOe pa3BuTHE (OHTOreHE3). OMOpPHOHAIBHOE pa3BUTHE
(amOpuorene3). JOrtambl SMOPHOHAIBHOTO PA3BUTHS Y ITMO3BOHOYHBIX

KUBOTHBIX: JIpoOJieHue, racTpynsauus, opraHoreres. [loctamOpuoHaibHOE




pasBuTHE. THIBI MOCTAIMOPHOHAIBHOTO pA3BUTHUS: MPSMOE, HEMPSMOE
(munHOYHOE). BnusHMe cpeasl Ha pa3BUTHE OPraHU3MOB; (AKTOPBI,
CHOCOOHBIE BBI3bIBATh BPOXKAEHHBIE YPOJCTBA.

Poct u pa3Burue pacrenuil. OHTOreHe3 I[BETKOBOIO PACTEHMsI: CTPOCHUE

CCMCHH, CTalUN PASBUTHUA

HaCJIGI[CTBeHHOCTb 1 U3BMCHYMUBOCTHb OPraHrM3MOB

6.1

IIpenmer u 3amaum reHeTuku. lMcropus pa3BUTHS TE€HETHKU. Bxiag
POCCHMCKMX M 3apyOeXHBIX YYEHBIX B pa3BUTUE TI'CHETUKU. MeTo.bl
IeHETUKU  (TMOpPUAOJIOTUYECKUH, [MTOT€HETUYECKUH, MOJEKYJISpHO-
reHetuyeckuil). OCHOBHbIE TeHETHYecKHue TNOoHATUA. [‘eHeTnueckas

CHUMBOJIMKA, UCII0JIB3YyEMasd B CXEMax CKpGIIII/IBaHI/If/'I

6.2

6.3

3aKOHOMEPHOCTH HacJeI0OBaHUs IPU3HAKOB, ycTaHOBJICHHbIE |. MenaeneM.
MonoruOpuaHoe CKpelrBaHue. 3aKOH eAuHO00pa3us THOpPUI0OB TIEPBOTO
nokosneHus. [IpaBmwino momuHHpoBaHMs. 3aKOH PACHICTIIICHHUS MPU3HAKOB.
['unore3a uncToThl raMeT. [10JIHOE U HETIOJTHOE JOMHUHHUPOBAHUE.

JuruOpumHoe  CKpeliMBaHWe. 3aKOH HE3aBHCHMOTO  HACIICOBAHHS
IMPU3HAKOB. HHTOFCHCTI/I‘-ICCKI/IC OCHOBBI I[I/IFI/I6pI/II[HOFO CKpClIUMBaHMs.
Ananusupyroniee  CKpeliuBaHue. VCnosibp3oBaHHME — aHATU3UPYIOIIETO

CKpCIIMBaHUA UIA ONIPECACIICHUA TCHOTHUIIA ocobu

CueruieHHoe HacienoBaHue mnpusHakoB. Pabora T. Moprana 1o
CIICTIJICHHOMY HacCJIeZIOBaHWIO TeHOB. HapylmeHue CcrerjieHus TeHOB B
pe3ynabTaTe KPOCCHHTOBEpa. XPOMOCOMHAsi TEOPHS HACIEJACTBEHHOCTH.
['eneTnueckue KapThl.

I'eneTtnka mosa. XpoMOCOMHOE OIpE/IeeHUe Mola. AYyTOCOMBI U TOJIOBBIE
XpoMocoMBL. ['oMoramMeTHbIE U reTeporaMeTHbIe Oprann3Mel. HacnenoBanue

IMMPU3HAKOB, CHCIIJICHHBIX C ITOJIOM

6.4

N3MeHYMBOCTSD. Bunst U3MEHYMBOCTH: HEHACJIEeICTBEHHAs u
HacjeAcTBeHHas. Pomb cpelbl B HEHACHEACTBEHHONM HM3MEHYMBOCTH.
XapakTepucTuKa MOIM(PUKATMOHHONW H3MEHUYMBOCTH. BapualioHHbIi psin u
BapualMoHHas Kpuad. Hopma peakumm npusHaka. KommdecTBeHHbIE U
KAueCTBEHHbIE  NPU3HAaKM M WX Hopma  peakiquu.  CBolicTBa

MOAU(UKAITMOHHONW U3MEHYMBOCTH

6.5

HacnencrBennasi, WM TeHOTHIIMYECKas, M3MEHUYMBOCTH. KoMOMHaTHBHAS
W3MEHUYUBOCTh. Mei03 M TMOJIOBOH MpoIlecC — OCHOBAa KOMOWHATHBHOMU
W3MEHYUBOCTH. MyTalmoHHass u3MeHYnBOCTh. Kiaccudukarus myranuii:

TeHHBbIE XPOMOCOMHBIE, TE€HOMHBbIe. YacToTa W NPUYUHBI MYyTalHi.




Myrtarennsie (akTopbl. 3aKOH TOMOJIOTHUECKUX PSI0B B HACIIEACTBEHHOU

n3MeHunBoctd H.U. BaBuiosa

6.6

7.1

I'enetuka uenoBeka. Kapuorun uenoBexka. OCHOBHBIE METOJIbI T'€HETUKH
YyeloBeKa: reHealOTHYEeCKuH, ONM3HELOBBIA,  LUTOTCHETHYECKUIA,
OMOXMMHYECKHIA, MOJIEKYIsIpHO-TeHeThuYecKuil. COBpEMEHHOE OIpeIeIeHH e
FEHOTHIA: TOJHOTCHOMHOE CEKBEHHUPOBAHUE, TC€HOTUIHPOBAHHE, B TOM
grcie ¢ momotnbto [TI[P-ananmmu3a. HacnencreHHbIe 3a001€BaHMs YEITOBEKA:
reHHble 00JIe3HU, OOJIE3HU C HACIIEICTBEHHOW MPEApacloIOKEHHOCTHIO,
XpoMocoMHbIe Oone3Hu. Comaruueckue U TeHEpaTUBHbIE MYTAllUH.
[MpuHtmnel 3H0poBOrO 00pa3a KHU3HH, JAWATHOCTUKH, NMPO(PUIAKTHKH MU
JICYEHU S TEHETUYECKUX 00Je3HeH. Menuko-reHeTH4eCKoe
KOHCYJIbTUPOBAaHHE. 3HAYEHUE MEIULIMHCKON T€HETUKHU B MPEJOTBPAILIEHUN

U JICUEHUH IT'eHETUYECKUX 3a00JIeBaHMil YeI0BEKa
CGHCKHI/ISI OpraHU3MOB. OCHOBBI OMOTEXHOIOTHHI

Ceneknusi Kak HayKa M MPOLECC. 3apOKICHUE CEIEKIMH U JOMECTUKALIUS.
VYuenne H.U. BaBuioBa o meHTpax NPOUCXOXKICHHUS M MHOTO0Opa3us
KYJbTYPHBIX pacTeHHil. LIeHTpbl MPOUCXOKICHUS AOMAIIHUX >KHUBOTHBIX.

Copr, nopoaa, mramMmm

7.2

7.3

CoBpeMeHHbIE METOBI CeeKIMU. MaccoBbIi U MHIUBUAYaIbHBIA OTOOPHI B
CEJIEKIIMM PACTEHUH U )KMBOTHBIX. OLIeHKa JKCTEpbepa. bian3kopoacTBeHHOE
CKpemyBaHue — nHOpuauHT. Yncras nuHus. CKpelyuBaHue YUCTHIX JTMHUM.
l'erepo3uc, wunm rubpuanas cuna. HepoicTBeHHOe CKpellMBaHUE —
ayropuaunr. OtnanéHHas rubpuanzanus u e€ ycrnexu. McKycCTBEHHBIN
MYTareHe3 U IOJIy4eHHUE MOJUIITIOUI0B. JIOCTHIKEHUs CEIIEKIIUU PACTCHUH,

JKUBOTHBIX © MUKPOOPTraHNU3MOB

bruortexHonorust kak oTpacib INPOU3BOACTBA. ['€HHas MH)KEHEpHUs. DTalbl
co3nanus pexkomOuHanTHOM JIHK u Tpancrennsix opranuzmos. Kierounas
nHxkeHepus. Kinerounele KynbTypbl. MEUKPOKIOHAJIBHOE Pa3MHOKEHHE
pacteHnii. KioHHpoBaHNE BBICOKOIIPOAYKTUBHBIX CEIbCKOXO03HCTBEHHBIX
OpPraHu3MOB. DKOJOrHYecKHe U aTudeckue npoodiemsl. MO — reneruuecku

MOAU(UIIUPOBAHHBIE OPTAHU3MBI

11 KITACC

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS




DBOJIIOLUOHHAS OUOIOTUs

11

OBOJIIOIIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CBuzerenscTBa HBOMIONMH. [lanmeoHTONOrMYecKue: IOCIeI0BaTeIbHOCTD
IIOABJICHUSA BUJOB B NaJICOHTOJIOTHUECKOM JICTOIIUCH, TICPEXOJHBIC (bOpMBI.
buoreorpaguueckue: cxoacTso u paznuuue ¢ayH U (Girop MaTepHKOB U
OCTPOBOB. DMOPHOJIOrHYECKHE: CXOJCTBA U pa3iIuyusi YMOPHOHOB pPa3HBIX
BUJIOB TO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHBIC,
AQHAJOTMYHbIE, PYIUMEHTAPHBIE OpraHbl, aTaBU3Mbl. MOJIEKYIAPHO-
OMOXMMHYECKHE: CXOJICTBO MEXaHU3MOB HACJIEACTBEHHOCTH U OCHOBHBIX

METa0OJIMYECKUX MyTeH Y BCEX OPraHU3MOB

1.2

OpomtouuonHas Teopus Y. JlapBuna. IIpennoceliku BO3HHUKHOBEHHS
JTapBUHU3MA. J[BHOKYyIIME CHITBI SBOJIONUH BUIOB 110 JapBuHY (M30BITOUHOE
pa3MHOXKEHHE IIPU  OrPAHMYEHHOCTH  PECypCOB,  HEOIpEACIIEHHAS

M3MEHYUBOCTb, O0pH0a 3a CYIIECTBOBAHUE, €CTECTBEHHBIH 0TOOD)

1.3

1.4

Cunrernueckast Teopus »Bomonuu (CTD) M OCHOBHBIE €€ TMOJOKECHHS.

Muxkpososmtonus. [Tomynsius Kak eTuHUIA BUIA U BOJIIOLUU

JBmwxymme cuibl (pakTopbl) IBOIIOLNUN BHJIOB B MPUpPOe. MyTallmOHHBIN
pouecc M KOMOMHATHBHAs W3MEHYMBOCTb. llomMynslMOHHBIE BOJHBI U
npeiid renoB. M3omsums wu  murpanus. EctecTBeHHBIE  0TOOp  —
HanpasJSOMuUi GakTop 3BoOLIKH. POPMBI €CTECTBEHHOTO 0TOOpA.

[TprcnocoOaeHHOCTh OPraHW3MOB Kak pe3yabTaT 3BoytoLuu. llpumepsl
PUCTIOCOOIEHUH Y OpraHu3MoB. ApoMop(}03bl U U0 JaNTalUH.

Bung wu BupgooOpasoBanme. Kpurepunm Buga. OcHOBHblE  (HOpMBI

BUJ1000pa30BaHMs: Teorpauieckoe, SIKOJIOTUIECKOe

1.5

MakposBomtonusi. PopMbl  IBOJIOLMU:  (UIETUYECKas,, JUBEpreHTHasl,

KOHBCPICHTHAA, IMapajlICIIbHAasd. HCO6paTI/IMOCTL 9BOJIIOIIMH

BO3HUKHOBEHNE U pa3BUTHE )KU3HU Ha 3eMiIe

2.1

JloHayuyHble TIpPEACTABICHUS O 3apOXIACHUM XKW3HU. HaydHble rumoresbl
BO3HUKHOBEHUS KM3HMU Ha 3emiie: aOMOreHe3 M MaHcrepMus. XUMU4ecKas
3BOJIOLHS. DKCHEPUMEHTAIBHOE MOATBEPKICHUE XUMHYECKOW IBOJIOLUU.
Hauvanbuble sTansl Ouonornyeckod spomrormu. ['mnoreza PHK-mwupa.
IlepBbie kneTKH 1 uX 3BoronMsa. PopMUpPOBaHME OCHOBHBIX TPYII KHUBBIX

OpTraHnu3MOB




2.2

PazButue xxu3Hu Ha 3emiie 1o ’pam u nepuogam. Karapxeil. Apxeiickas u
npotepo3oiickas 3pel. [lameo3oiickas 3pa U e€ mepuoabl: KeMOpPUHCKUH,
OPJIOBUKCKHW, CUIYPUUCKHM, AEBOHCKUN, KaMEHHOYTOJIbHBIW, MEPMCKHI.
Me3so3olickas 3pa 1 €€ nepruojibl: TPUACOBbIN, IOPCKUA, MEJIOBOM.

Kaiino3oiickas 2pa u €€ mnepuoAbl: MAICOrE€HOBBIM, HEOTCHOBBIM,
AQHTPOIIOr€HOBBIM. XapaKTEpPUCTHUKA KIIMMAaTa U I'€OJIOTMYECKUX MPOLECCOB.
OcCHOBHBIE 3Tambl HBOJIOLUMUA PACTUTEIBHOTO U SKMBOTHOTO MHpa.
Apomopdo3bl y pacTeHull U KUBOTHBIX. [losiBIeHHe, pacliBeT U BBIMUpaHHE

TPYIII )KUBBIX OPraHU3MOB

2.3

2.4

Cucrema OpraHM4ecKOro Mupa Kak OTpakeHue 3Bojrolnuud. OCHOBHBIC

CUCTCMATUYCCKUC I'PYIIIBI OPIraHN3MOB

OBoronus yeraoBeKka. AHTPONOJIOrus Kak Hayka. Pa3Butue npeacraBieHuit
0 MPOUCXOXKJICHUH yesloBeKa. MeTo/ bl n3ydyeHus aHTpornoreHesa. Cxozacraa
U pasjinuusa 4YCJIOBEKAa MW JKHWBOTHBIX. CucTeMaTHYECKOE IIOJIOKEHHUE
4eJI0BeKa.

HBwxymme  cuiel  (pakTopel)  aHTpomoreHesa.  HaciencTBeHHas
U3MEHYMBOCTb M €CTECTBEHHBIH 0TOOp. OOIECTBEHHBIH 00pa3 >KU3HM,

W3TOTOBJICHUE OPYJINU TPYJa, MBIIIJIEHUE, PEYb

2.5

2.6

3.1

3.2

OcHOBHBIE CTa/IN U BETBU HBOJIIOLIMY YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
ymensii, YenoBek NpsAMoXondiui, YernoBek HeaHAepTalbCcKui, Yenosek
pasyMHbIM. Haxoakm HcKomaembIX OCTAaHKOB, BpPEMs CYILECTBOBAHUSA,

00J1acTh pacnpocCTpaHCHus, 00BEM TOJIOBHOTO Mo3ra, o6pa3 JKU3HU, OpyAus

Yenoseueckue packl. OcHOBHBIE OOJBIIME pachkl:  €BPOMEOUIHAS
(eBpa3uiickasi), HETpO-aBCTPAJOWJHAS (PKBATOpHAIIbHAS), MOHTOJOWIHAS
(a3marcko-aMepukaHckas). UepThl MPUCTIOCOOIEHHOCTH TMPeICTaBUTENEH
YEJIOBEUECKUX pac K YCIOBUSIM CYIIECTBOBaHMs. EIWHCTBO demoBeYeCKHUX

pac. Kputuka pacusma
OpranusMsl 1 OKpyKarolas cpeaa

OKoorus Kak Hayka. 3ajauu U pa3Jiesnbl 9KOJOTUH. MeTo bl KOJIOrMUeCKUX
UCCIIEIOBaHUM.  DKojoruyeckoe MupoBo33peHue. Cpensl  oOuTaHuA
OpPTraHU3MOB: BOJIHAS, Ha3eMHO-BO3/1yIlIHAs, MTOYBEHHAs,
BHYTPUOpPraHU3MEHHAs

Okonornyeckue ¢aktopsl. Kraccudukanus sKoI0rHuecKkux (HakTOpOB:

abuoTuyeckne, OMOTUYECKUE M aHTPOIOTeHHbIE. J[efiCTBUE IKOIOTUYECKUX

(axTOpPOB HA OPraHU3MBbI




3.3

AbuoTtnueckue GpakTophl: CBET, TEMIEpaTypa, BIakHOCTh. DoTonepnousm.
[TpucnocoOneHnss OpraHu3MOB K JAEHCTBHIO aOMOTHUYECKUX (aKTOPOB.

buosornueckue puTMsl

3.4

buotnueckne  ¢akropsl.  Buasl  OMOTHYECKMX — B3aMMOJACHCTBHIA:
KOHKYpPEHIUs, XWIIHWYECTBO, NApa3uTU3M, MYTYyajdu3M, KOMMEHCAIU3M
(HaxJIeOHMYECTBO, KBAPTUPAHTCTBO), aMEHCAJIU3M, HEUTpaIu3M. 3HAYCHUE
OMOTHYECKUX B3aUMOJEUCTBUN ISl CYIIECTBOBaHHS OpPraHU3MOB B

HNPUPOHBIX COOOIIECTBAX

3.5

4.1

4.2

4.3

DKOIOTrHYeCcKHue XaPAKTCPUCTUKU TIOMYJIAIHUU. OCHOBHBIE ITOKa3aTen
MOomyJaauuu: YUCJICHHOCTD, IINIOTHOCTD, POXKXKIACMOCTh, CMEPTHOCTD, ITPUPOCT,

MUI'panus. I[I/IHaMI/IKa YUCJICHHOCTH MNOITYJIAIUU U et peryisinunsa
COO6H_I€CTB8. H 3KOJOTHYCCKHUE CUCTCMBI

CooOmiectBo opraHu3mMoB — OuorneHo3. CTpyKTypbl OHOIIEHO3a: BHUIOBas,
MPOCTPAaHCTBEHHAs, Tpodudeckas (mumieBas). Bunbi-nomunantel. CBsi3u B

OuoLIEHO3€E

Okonoruyeckre cucreMbl (3kocucteMmsl). [lonstue 00 skocucreme Hu
6uoreoneHo3e. OyHKIIMOHATIbHbBIE KOMIIOHEHThI IKOCUCTEMBI: MTPOIYLIEHTHI,
KOHCYMEHTBI, peAyleHThl. KpyroBopoT BemecTB M IIOTOK DJHEPruu B
skocucteme. Tpoduyeckue (MUIIEBbIE) YpOBHU 3KocucTeMbl. [lumieBbie
nenu 1 cetd. OCHOBHBIE MOKa3aTeIN 3KOCUCTEMBI: Onomacca, MpOIyKIIHS.
OKOJIOTUYECKHE MHUpaMUAbL:  MPOAYKIMH, YHCIEHHOCTH, OHOMAaCCHI.

CBoOMCTBa DKOCHUCTEM: YCTOI\/'I‘II/IBOCTB, caMoperyJsinus, pa3BuTue. CYKHCCCI/IH

ITpuponHbIE SKOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCHCTEMA XBOMHOIO
WIM IIMPOKOJIMCTBEHHOTO Jieca.

AHTpONOIreHHbIE  DKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOO3KOCHUCTEMBI.
buonornueckoe W XO3AHWCTBEHHOE  3HAYEHHE  arpodKOCUCTEM U
ypOOIKOCUCTEM.

Buopasznoobpaszue kak ¢akrop ycToiuMBocTH 3KocucTeM. CoxpaHeHHe

OMOJIOTHYECKOTO pa3HOOOpa3us Ha 3emiie

4.4

Vuenne B.W. Bepnaackoro o 6mochepe. ['panuiipl, coctaB U CTpyKTypa
6uocdepsl. XKusoe BemiectBo u ero pyHkun. OcobeHHOCTH OHochepbl Kak
r1106anbHOM 3KocucTeMBI. JIMHAMUYECKOe paBHOBECUE M OOpaTHas CBSI3b B
6uocdepe. KpyroBopoTsl BeniecTs 1 OMOre0XMMHUYECKHUE LIUKIIBI HJIEMEHTOB

(yrnepona, azora). 3oHaIbHOCTH OHochepbl. OCHOBHBIE OMOMBI CYIITH




4.5

UYenoseuecTBo B Orochepe 3emiin. AHTPOIIOTCHHBIE U3MEHEHUs B Onocdepe.
['moGasibHBIC PKOJIOTHYECKUE TPOOIEMBI.
OcHOBa paIMOHAIBHOTO YIPABJICHUS MPUPOAHBIMU peCypcaMH U HX

HCIIOJIB30BaHUC. HOCTI/I)KGHI/IH OMOJIOTHH U OXpaHa IMpUupoOAbI




