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HOACHUTEJBHASA 3AIIMCKA

[Ipu pa3paboTke MporpaMmbl MO OMOJIOTMU TEOPETHUUECKYID OCHOBY IS
OTIPEJICICHNS] TOAXO0J0B K (OPMUPOBAHUIO COJACPNKAHUS Y4eOHOTO MpeaMeTa
«buosiorus» cocTaBWIM: KOHIENTyalbHble TmonoxeHuss PIrocC COO o
B3aMMOOOYCIIOBJIEHHOCTH  II€Jei, CcolepKaHus, pPe3yJbTaToB OOydYeHHUs U
TpeOOBaHMI K YPOBHIO MTOATOTOBKU BBITYCKHHKOB, TTOJIOKEHUS 00 OOIIUX MENIX 1
MPUHINNAX, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE CHUCTEMbI CPEIHETO
obmrero oopazoBanus B Poccuiickoit deneparuu, a Tak>Ke MOJI0KESHUS O CIEIUpUKE
Ouonoruu, €€ 3HAYEHWHW B TIO3HAHMM IHKUBOM MPUPOJABI U OOECICUCHUH
CYIIIECTBOBAaHMSI YesoBeYeCKOro obmiecTBa. COrjlacCHO Ha3BaHHBIM TOJIOKEHUSIM,
OTpeiesIeHbl OCHOBHBIE (DYHKIIUU ITPOTPaMMBbI 10 OMOJIOTHH U €€ CTPYKTYypa.

[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 1o pasjieliaM U TeMaM, PEKOMEHAYEMYIO IOCIEI0BATEIbHOCTD
M3Yy4YEHUs] yUYEOHOr0 MaTepuaia ¢ y4ETOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX
CBA3€H, JIOTMKH O0Opa30BaTENbHOIO MPOLECCa, BO3PACTHBIX OCOOEHHOCTEM
oOydJarommxcs.

B nporpamme o 61010THHU TaK)Ke YUUTHIBAIOTCSA TPEOOBAHUS K TIIAHUPYEMbBIM
JUYHOCTHBIM, METanmpeAMETHBIM U MPEIMETHBIM pe3yJibTataM oOOy4YeHus 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) peaan30BaH
IOPUHIMI TMPEEMCTBEHHOCTH B H3y4Y€HUU Ouojoruu, Ojarojapss 4emy B Hel
MPOCMATPUBACTCS  HAMNPABICHHOCTh Ha pa3BUTUE 3HAHUM, CBS3AHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, LEHHOCTHBIX
OpUEHTAIUMH JIMYHOCTH, SKOJIOTHYECKOTO MBIIUICHUS, PEICTABICHUNA O 3J0POBOM
oOpa3e XM3HM M OEpPEKHBIM OTHOIIECHHUEM K OKpYKAIOUIeH MPUPOIHOU cpere.
[TosTOMYy Hapsy ¢ U3ydyeHHEM OOIIEOMOJIOTHYECKUX TEOPUM, a TakKe 3HAHUHN O
CTPOCHHUH >KUBBIX CUCTEM PA3HOT0 paHra M CYUIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX TPOIIECCOB B MPOrpaMMe MO OHOJIOTHH YACICHO BHUMAHUE MCIOJIb30BAHUIO
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 OKPYKAKOIIEH MTPUPOJHON CpEAE, aHAIN3A BIMSHUSA XO3IMCTBEHHOU
JIEATEIIbHOCTH YE€JI0OBEKA Ha COCTOSIHUE MPUPOAHBIX U UCKYCCTBEHHBIX YKOCUCTEM.
Ycunenue BHHMaHWS K TPUKIATHON HAMPaBICHHOCTH YYeOHOro mpeaMera
«buonorusy NpoAMKTOBaHO HEOOXOAMMOCThIO 00ECTIeUeHHsI YCIIOBUM JIJIs peIeHUs



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

buonoruss Ha ypoBHE cpemHero o6miero oOpa3oBaHHUS 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
YCIOBHUSI  JUIS: TIO3HAHWS  3aKOHOB  JKMBOM  MPUPOABI,  (HOPMHPOBAHUS
(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
pa3BUBAIOIIMX  33Jad  CpeJHero  oOmero  o0pa3oBaHMs, COLUMAIM3ALUU
oOyuaromuxcs. M3ydenne Ouosorun odecnednBaeT ycioBHs il (POPMUPOBAHUS
WHTEJUICKTYalbHbIX, KOMMYHHMKAIIMOHHBIX W  HMH(POPMAIMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIBTYpbI, CIIOCOOCTBYET HMHTETpAIlMM OUOJOTHYECKUX 3HAHUU C
MPEAICTABICHUSIMHU U3 IPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTH, PU3UKU, XUMUU U
reorpa¢uu. Ha3pBaHHbIe NONOKEHUS O MpeAHA3HAYEHUU Y4YeOHOro mpeaMera
«buonorus» COCTaBUIM OCHOBY IJisi ONpENEJIEHUs MOAXOJ0B K OTOOpy H
CTPYKTYpPUPOBAHUIO €r0 COJEpKaHUsA, TMPEJCTABICHHOTO B IporpaMMme IO
OHOJIOTHH.

OT60p coxaepkanusi yueOHoOro npenmera «buomorusi» Ha 0a30BOM YpPOBHE
OCYHIECTBJIEH C MO3ULUNA KYyJIbTYpOCOOOpPAa3HOrO0 MOAXO0/d, B COOTBETCTBUHM C
KOTOPBIM OOy4arouiuecsi JOJDKHBI OCBOMTh 3HAHUS W yMEHUS, 3HAUYUMBIC IS
dbopmupoBaHus OOIIEH KyJIbTYphl, ONPECIAIONUE aJeKBaTHOE TIOBEICHHE
YeJIOBeKa B OKPY’KAIOIIEH MPUPOJHOU cpejie, BOCTPEOOBAaHHBIE B IOBCEIHEBHOM
KU3HU U TOpakTUYecKou aesitrenbHOCTU. Ocob0e MECTO B 3TOM CHCTEME 3HAHUM
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUsl, KOTOPbIE CIY>KAaT OCHOBOM JIJIsi POpMUPOBAHUS
MPEJCTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
[IEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH, CIOCOOCTBYIONIUX  TyYMaHH3AIUU
OMOJIOrHYecKOro oopa3zoBaHUsl.

CTpyKTypHpOBaHUE COJAEpKaHUA YYEeOHOro MmaTepuajia B IpOrpamMme IO
OMOJIOTMM OCYILECTBICEHO € YYETOM MPUOPUTETHOrO 3HAYEHUS 3HAHUU 00
OTIIMYUTENBHBIX OCOOCHHOCTSIX JKUBOW MPHUPOJBI, O €€ YPOBHEBOUW OpraHu3aIiiu U
HBOJTIOIMHU. B COOTBETCTBHUM C ATUM B CTPYKType ydeOHOoro npeameta «buomorusy»
BBIJICJICHBI CIIEIYIONINE COJEpKaTeNbHble TMHUU: «bronorus kak Hayka. MeToabl
HAy4YHOTro TNo3HaHUs», «KieTka kak Ouonormyeckas cuctemay, «OpraHu3Mm Kak
Oouonoruyeckas cucrema», «CucreMa U MHOTooOpasve OpraHU4YeCKOrO MHpay,
«IBOJIOLMS KUBOU NPUPOJBD», « IKOCUCTEMBI U IPUCYIIIHE UM 3aKOHOMEPHOCTHY.



[enr m3yuenus yueOHoOro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJIaJIcHHE  OOy4YalOIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEeHHE YMEHHM
UCIIOJB30BaTh ATU 3HAHMS JUISl TPAMOTHBIX JIEUCTBUUA B OTHOIICHUU OOBEKTOB
YKUBOU MPUPOABI U PEUICHUS PA3TUYHBIX KU3ZHEHHBIX MPOOJIEM.

JocTikeHue 1enu u3ydeHusi yueoHoro npeamera «buonorus» Ha 6azoBom
YpOBHE 00€CIeUNBAETCS PEIICHUEM CICAYIOMINX 3a/]1ay:

OCBOEHHE OOYYAIOUIMMHCS CHCTEMbl 3HAaHHM O OHMOJOTMYECKUX TEOPHSX,
YUYCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUiIaX, CIYKAIIMX OCHOBOU
U1t OPMHUPOBAHUS TIPEICTABICHUA O €CTECTBEHHO-HAYYHOW KapTHHE MHpPA, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3alliy, BBIJAIOMINXCS OTKPBITUSIX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopMupoBaHUEe Yy OOYYaIOMIMXCS TO3HABATEIbHBIX, WHTEIUICKTYyIbHBIX WU
TBOPYECKUX CIOCOOHOCTEW B MPOIECCe aHaIM3a JAHHBIX 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 OOBSCHSITH U OLICHUBATH SIBIICHUS OKPY>KAIOIIETO
MUpa >KMBOW MPUPOJIbI HA OCHOBAHUY 3HAHUH U OTIBITA, MTOTYYEHHBIX TIPU U3YUCHUHU
OMO0JIOTHH;

dbopmupoBaHue y OOYYaOUIUMXCS YMEHUW WUIFOCTPUPOBATh 3HAYCHUE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATEIIBHOCTH YEJOBEKa, pPa3BUTHHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCMUTaHUE YOEKIAEHHOCTU B BO3MOKHOCTH TO3HAHHUS YETOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEeH, COOIIOICHUS dTHICCKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMIA;

OCO3HAHUE IICHHOCTH OHOJIOTUYECKUX 3HAHWM JJIsI TIOBBIINICHUS YPOBHS
HKOJIOTHYECKOM KYJIbTYpHI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUN U YMEHUW B TIOBCEAHEBHOM KU3HU TS
OLICHKU MOCJIEACTBUM CBOEH NEATEIBHOCTH IO OTHOLIEHHIO K OKPY’KAIOIIEN cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE W COOJIIOJEHHE Mep MNPOPUIAKTUKH
3a00J1eBaHUM.

B cucreme cpemnero oOmiero obOpaszoBanusi «buosorus», m3ydaemas Ha
0a30BOM YpOBHE, SIBIISIETCSI OOS3aTEIBHBIM yUEOHBIM MPEIMETOM, BXOISIINM B
COCTaB MpeaMeTHOI o0nacTi « EcTecTBEeHHO-HAyUYHbIE TPEIMETHI.

J{nst u3yueHust OMoJIOrMu Ha 0a30BOM YPOBHE CPEJIHET0 00111ero 00pa3oBaHuUs
otBoauTcs 68 yacos: B 10 kitacce — 34 gaca (1 yac B Hexento), B 11 kiacce — 34 yaca
(1 yac B Heneno).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Tema 1. buoJsiorusi Kak Hayka.

buosnorust kak Hayka. CBsi3b OMOJOTHUU C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiiocoduen, STUKOM, 3CTETUKON U MPABOM.
Posb 6uonorun B hopMupoBaHUH COBPEMEHHOM Hay4YHOU KapTUHBI Mupa. Crucrema
OMOJIOTUYECKUX HaYK.

MeTobl TO3HAaHUS KUBOUW IPUPOABI (HAOII0ACHUE, IKCIIEPUMEHT, OMIMCaHUE,
u3MepeHue, kiaccuukamnus, MOJEIUpPOBAaHUE, CTaTUCTUYECKass o0paboTka
JTAHHBIX ).

JlemoHncTpanum:

[Toptpetsl: Y. lapBun, I'. Menaens, H. K. Konbios, Ix. Yorcon u ®@. Kpuk.

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

JlabopaTopHbie U MIPaKTUYECKHE PadOThI:

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

Tema 2. 7KuBble cMCTEMbI U KX OPraHU3aIMs.

KuBbie cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3ydeHus: ouonoruu. OTinane
YKHUBBIX CHCTEM OT HEOPTraHUYECKOU MPUPOJIBI.

CaoiicTBa OMOCHCTEM U UX pa3HOOOpa3ue. YPOBHHU OpraHu3alui OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIHUOHHO-
BHJIOBOM, SKOCHCTEMHBIN (OMOTeoIeHOTHYECKHUH ), OMOC(EPHBIA.

JlemoHncTpanum:

Tabnuipl u cxembl: « OCHOBHBIE MPU3HAKU KU3HUY, «YPOBHH OpraHU3alUU
YKUBOU IIPUPOIBI».

O6opynoBanue: mojaenb Mojiekyibl JIHK.

Tema 3. Xumuueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMHUYECKUM COCTAaB KIETKU. XHUMHWUYECKHE DJIEMEHTHI: MAKPOIJIEMEHTHI,
MHKPO3JIEMEHTHI. Bosia 1 MUHEpalIbHBIE BEILIECTBA.

OyHKIMM BOABI W MHHEPaAIbHBIX BellecTB B kieTke. llomnepxanue
OCMOTHUYECKOro OanaHca.

benku. CoctaB u cTpoeHre OeIKOB. AMHUHOKHUCIOTBI — MOHOMEPHI OEJIKOB.
He3ameHnmble M 3aMEHUMbIE aMUHOKUCJIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHHU
CTPYKTYpbl ~O€JIKOBOW MOJIEKYyJibl (TIepBUYHAs, BTOPUYHAs, TPETHUYHAS U
YETBEPTUYHAS CTPYKTypa). XHMHYECKHE CBOMCTBa OenkoB. buonornueckue
byHKIIUN OEIKOB.



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

VYrneBoabl: MOHOCaxapuibl (TJII0K03a, pu003a U Je30KCUpu003a), Tucaxapu bl
(caxaposa, JlakTo3a) MW TOJMCaxapulbl (Kpaxmaji, TJUKOreH, UEeJUII0I03a).
buonornyeckue pyHKIIMM YTII€BOIOB.

Jlunuael:  Tpurauuepuabl, QocPoaunuasl, cTepouasl. [HapoduibHO-
ruapodobHbie  cBoicTBa. buonorumueckue QyHkumu smnuaoB. CpaBHEHHE
yTJIEBOJIOB, OEIKOB M JTUMHUI0B KaK HCTOUHUKOB YHEPTHH.

Hyxnennoseie kucnorel: JHK wu PHK. Hykneormaer — MoOHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u pynkiuu JAHK. Ctpoenne u ¢pynkiuun PHK.
Bunasl PHK. AT®: ctpoenne u GhyHKIIHIH.

[{utonorus — Hayka o kieTke. Kiietounas teopus — mpuMep B3aUMOAECUCTBHUS
ujei 1 pakToB B HAYYHOM MMO3HAHUH. MeTOAbl N3YUEHUS KIIETKH.

Knerka xak nenoctHas xuBast cuctema. O01mye npu3Haky KJIETOK: 3aMKHYTas
HapykHas MmemOpana, moiekynbl JIHK kak renermdeckuit ammapar, cuctema
CUHTE3a Oerka.

Tunel KJIETOK: JyKapuoTH4YecKass MW mpokapuotuyeckasd. OcOOEHHOCTH
CTpPOEHHUsI MPOKAapHOTUYECKON KieTku. KnerouHas creHka Oakrepuil. CTpoeHue
AYKApPUOTHYECKON KIETKH. OCHOBHBIC OTJIMYHUS PACTUTEIBHOM, >KUBOTHOM H
rpUOHOM KIIETKHU.

[ToBEepXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAsl CTE€HKA, TNIMKOKAIUKC, MX
¢bynkuuu. [nazmarnueckas memOpana, e€ ceoiictBa U PyHkuu. LluTomnasma u eé
opranousisl. OnHoMemOpanHbie opraHounabl kietku: OIIC, ammapar [Nosbmxu,
an30coMbl. [1oyaBTOHOMHBIE OPraHOWIbBl KJIETKH: MHUTOXOHIPHH, IUIACTUIBI.
[Ipoucxoxknenne MUTOXOHApWM u TwiacTua. Buner mmactun. HememOpanHbie
OpraHOMJIbl KJIETKU: pPUOOCOMBI, KJIETOYHBIA IIEHTP, LIEHTPUOJIA, PECHUYKH,
KryTUKH. DYHKIIMKM OPraHOUAO0B KJIETKU. BKiltoueHus.

SAnpo — perynatopHslil neHTp kiaeTku. CTpoeHue sjpa: sjuepHas 000souka,
KapuoIUIa3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KIETKE.

JdeMoHCcTpanuu:

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

Junarpammel: «PacnpeneneHne XMuMAYECKUX JJIEMEHTOB B HEXKUBOW ITPUPOIELY,
«PacnipeneneHne XUMHUECKUX 3JIEMEHTOB B )KMBOU MPUPOJIE».

Tabmuubl u cxembl: «llepuoanyeckass Tabnuia XMMHUYECKUX SJIEMEHTOBY,
«CTpoeHre MOJIeKyJIbl BOJIbI», «brocunTes 0enka», « CTpoeHue MoJIeKyJibl OenKay,
«Ctpoenne pepmentay, «Hyknennosbsie kucnotel. JJHK», «Ctpoenue momnexybl



AT®», «CtpoeHne >yKapuOTHYECKOM KIETKW», «CTpOEHHE KMUBOTHOU KIIETKW,
«CTpoeHue pacTUTENbHOM KIETKN», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue spa KIETKN», « Y TIeBOAbD), «JIMIUIbD.

ObopynoBaHue: CBETOBOM MHMKPOCKON, OOOpyAOBaHWE [JIsl TPOBEICHUS
HAOJIOICHUM, W3MEPEHHM, AKCIEPUMEHTOB, MHUKPONpPENapaThl pPaCTUTEIHHBIX,
YKUBOTHBIX U OaKTEPUAIBbHBIX KJIETOK.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

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

JlaGopatopuass pabora Ne 2. «/3ydyeHuwe CTpOCHHS KICTOK pACTEHUH,
YKUBOTHBIX M OakTepHuil MOJi MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpENaparax M HX
OMHICAHUEY.

Tema 4. 7KusHeaesiTeJIbHOCTh KJIETKH.

OOMeH BENIeCTB, WU METa00IN3M. ACCUMUIIALMS (TUTACTUYECKUM OOMEH) U
JUCCUMUIISIIUSA (PHEPTeTUUECKUl OOMEH) — JBE CTOPOHBI E€IMHOr0 Ipoliecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB W DHEPTrUM B MOHUMAHUU
MeTabor3ma.

Tunbl oOMeHa BelecTB: aBTOTPOQHBIN U rerepoTpodHbIi. Poibk hepMeHTOB B
oOMeHe BEIlECTB U MPEBPAIICHUN SHEPTUH B KIIETKE.

®ortocunte3. CmeroBas W TeMHOBas (a3bl (GoTocuHTe3a. Peakuuu
dborocunTe3a. DPheKTUBHOCTh (hOTOCHHTE3a. 3HAYCHUE (DOTOCHMHTE3a IS KU3HHU
Ha 3emsie. BiausiHue ycnoBuii cpeibl Ha (POTOCUHTE3 U CIOCOOBI MOBBIIEHUS €r0
MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUM.

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

DHepreTuueckuii oOMeH B KjeTke. PaciiernieHue BemecTB, BBIJCICHHUE U
AKKyMYJIMPOBAHUE PHEPTUHU B KJIETKE. DTarbl YHEPTeTUUECKOro oOMeHa. [ ukonus.
bpoxenue u ero Buabsl. KucimopogHoe OKHCIIEHUE, WK KIETOYHOE JbIXaHUE.
OxucnurensHoe GochopunrpoBanne. IPHEeKTUBHOCTH IHEPTETHIECKOTO OOMEHA.

Peakuum wmatpuuyHoro cuHTe3a. [eHermueckas wuHpopmanus u JIHK.
Peanuzanus reHetmdeckoil uHpoOpManuu B KIETKE. | @HETHYECKHH KOJ M €ro
cBoiicTBa. Tpanckpumnuus — Matpuusblii cuHTe3 PHK. Tpancnsuus — Guocunres
Ooenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuHOKUCIOT. Posb pubGocom B
OouocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUpYCHl. Victopust oTkpeiTust Bupycos (/1. U.
NBanoBckuit). OCOOEHHOCTH CTPOCHHMS W JKM3HEHHOTO IIMKJIa BHUPYCOB.
baktepuodaru. bonesHu pacTeHui, JKUBOTHBIX M YEJIIOBEKA, BBI3bIBAEMBbIC
Bupycamu. Bupyc ummynoxneduiura yenoseka (BMIY) — BozOyautens CIIM/a.



OOpatHast ~ TpaHCKpuWIMs, peBepraza W uHTerpasza.  lIpodwunakruka
pacrpocTpaHeHus: BUPYCHBIX 3a00JI€BaHUM.

JdeMoHCcTpanuu:

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

Tabmuubr u cxembl: «Tunbl muTanusy, «Metadbomuzm», «MUTOXOHAPHUIY,
«HepreTudeckuii oOMen», «Ximopormiacty, «Potocuntes», «Crpoenue JIHK»,
«CTtpoeHue u PyHKIIMOHHpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuit komy,
«Bupycs», «bakrepuodarn», «Ctpoenue u xu3HeHHbIN 1K Bupyca CIIM/a,
oaxTepuodaray, «Pemmmkarus JTHK.

Oo0opynoBanue: monaenu-anmnkanun «Yasoenue JIHK u Tpanckpunuus»,
«buocunres 6enkay, «CTpoeHHe KIETKU», MoJesb cTpyKTypbl JTHK.

Tema S. Pa3MHOKeHNe M1 HHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KiieTouHbIii 1UKI, WM JKU3HCHHBIM LMK KiIeTku. MHTepdaza u MHUTO3.
[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
OpPTraHU3MOB.

Henenune knetkn — muto3. Cramguu murtosa. [Ipoueccel, mpoucxoasumme Ha
Pa3HbIX CTAAUIX MUTO3a. bUOJTOTrMYECKUI CMBICIT MUTO3A.

[Tporpammupyemasi rubenb KISTKH — aromnTo3.

@DopMbI pa3MHOKEHHSI OPTaHU3MOB: Oecrosioe U noJjioBoe. Buasl Oecronoro
Pa3MHOXXEHUS: JIeJICHWE HaJBOE, ITOYKOBAHME OJIHO- W MHOTOKJIETOYHBIX,
CIopooOpa3oBaHKe, BEreTaTUBHOE pa3MHOXKeHUe. VICKyccTBeHHOE KIOHMpPOBaHUE
OpPraHW3MOB, €r0 3HAYEHHUE JIJIsI CETIEKIIUU.

[TonoBoe pazMHOKEHHE, €T0 OTINYUS OT OECTIOJOTO.

Meito3. Cranuu meio3a. IIpoueccel, npoucxonsiine Ha CTagusxXx MeHosa.
[ToBenenne xpomocoM B Meno3e. KpoccuHrorep. bHOJIOrMYECKUN CMBICT H
3HAYEHHE MEHO03a.

["ameTorenes — mporiecc 0OOpa3oBaHUs TMOJOBBIX KJIETOK Yy IKUBOTHBIX.
[TomoBbie Kene3bl: CEMEHHUKH U SMYHUKU. OOpa3oBaHWE W PAa3BUTHE TOJOBBIX
KJIETOK — TaMmeT (CrepMaTo30ujl, SMIEKJIeTKa) — CIIEpMAaTOreHe3 U OBOICHE3.
OcoOEHHOCTH CTPOCHHUSI SMIICKIETOK U crepMaTo30uaoB. OII0J0TBOPEHUE.
[TapTrenorenes.

WunuBunyanbHoe pa3BuTue (OHTOTEHE3). OMOpPHOHAIBHOE  pa3BUTHE
(amOpuorenes). Dtanbl SMOPUOHATBHOTO PA3BUTHUS Y TMO3BOHOYHBIX KUBOTHBIX:
npoOJjieHue, racTpyssiuus, opraHoreHne3. IloctamOpuoHanbHOe pa3BUTHE. THIBI
NOCTAIMOPHUOHAIBHOTO Pa3BUTHS: MpsAMOE, HemnpsMoe (IMYMHOYHOE). BriusHue



Cpellbl Ha pa3BUTHE OPraHU3MOB, (PAKTOpPbHI, CIOCOOHBIE BBI3BIBATH BPOKIEHHBIE
YpOJICTBA.

Poct u pazButue pacreHuii. OHTOr€HE3 IIBETKOBOTI'O PACTEHUS: CTPOCHHUE
CEMEHHU, CTA/INU Pa3BUTHSL.

JleMOHCTpauM:

Tabmuubl u cxembl: «DOpMBI Pa3MHOXKEHHUS OPTraHU3MOBY, «JIBoitHOE
OIUIOJOTBOPEHUE Y LBETKOBBIX pAacTEHUN», «BereratuBHOE pa3MHOKEHUE
pacteHui», «Jlenenne kieTku Oaktepuity, «CTpOeHHE TIOJIOBBIX KIIETOKY,
«Ctpoenue xpomocomb», «Kierounsrii nuukmy, «Pemmukarmus JJHK», «Mutosy,
«Menosy», «Ilpsmoe n HenpsiMoe pazBuTHeE», «l'ameToreHes y MIEKONUTAIOIUX U
4yenoBeka», «OCHOBHbBIE CTAJIMM OHTOT€HE3A.

O6opynoBanue: MHKPOCKOII, MHKPOITPENapaThl «CniepmaTo30u bl
MJICKOITATAIOWIETOY, «SHIeKIIeTKa MJeKonuTarumeroy, «KapuoknHes B KieTkax
KOpEIlIKa JIyKa», MArHUTHAas MOJEb-alIuIMKauus «/leieHne KIeTKn», MOJIEIb
JIHK, Mmonenb meTtadazHoit XpOMOCOMBI.

JlaGopaTopHblie 1 NpaKkTHYeCKHe PadoThI:

JlabopatopHas pabora No 3. «HaOmioneHue MuTO3a B KJIETKaX KOHYMKA
KOpEIIIKa JIyKa HAa TOTOBBIX MUKPOMPENapaTaxy».

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

Tema 6. HacsiencTBEeHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTUKU. Mictopus pa3BuTus reHeTUKHA. Poib nUTOIOTHH
U SMOPHOJIOTUM B CTAHOBJICHUU TEHETUKHU. BKiaa poCCHUCKUX M 3apyOeKHBIX
y4€HBIX B Ppa3BUTHE TEHETHUKU. MeETOJbl TEHETUKU (TUOPUAOJIOTHUECKUMT,
HUTOI€HETUYECKUH, MOJEKYISIPHO-TeHETUYECKHi1). (OCHOBHBIE T€HETHYECKHE
noHATHsA. [ 'eHeTnYecKas CHMBOJIMKA, UCIOJIb3yEMasl B CXeMax CKPELIMBAHUN.

3aKOHOMEPHOCTH HACJIEIOBaHUs MPU3HAKOB, YCTaHOBICHHbIE . MeHaenem.
MonorubpuHoe CkKpenmBaHiue. 3aKoH eAuHooOpasusi TUOPUIOB TMEPBOTO
nokosneHud. [IpaBuino qoMuHUPOBaHMS. 3aKOH pACIICIUICHUS IPU3HAKOB. [ nnore3a
YUCTOTHI raMeT. [1oHOEe M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpugHoe  CKpelmMBaHWe. 3aKOH  HE3aBUCHMOTO  HAaCIeIOBaHUS
npu3HakoB.  [luToreHeTMueckWe  OCHOBBI  JUTHOPUIHOTO  CKpELIMBAHUSI.
Ananusupymolee ckpenpanue. Fcnonp3oBaHne aHaIu3upyrolero CKpenuBaHus
JUTSI OTIPEICIICHUSI TEHOTHIIA OCOOH.

CuerienHoe HacneoBaHue npusHakoB. Pabora T. Moprana 1o cuerieHHOMY
HACJIEIOBAHUIO T€HOB. HapyieHune ClenieHns TeHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHas TEOPUSI HACJIEACTBEHHOCTHU. [ eHeTnUecKkue KapThl.



['eneTuka nosa. XpoMOCOMHOE ONpeEAEIeHUE Moia. AyTOCOMBI U TOJOBBIE
XpOMOCOMBI. ['OMOraMeTHble W TreTeporaMmeTHele opraHu3Mmbl. HacnegoBanue
MIPU3HAKOB, CLETUICHHBIX C MTOJIOM.

N3meHunBOCTh. BBl ”3MEHYMBOCTHU: HEHACIICICTBEHHAS U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpHUCTHKA
MOAU(PUKAIMOHHON U3MEHUYUBOCTU. BaprallMoHHbIN psifi U BapyuallMOHHAsi KpUBasl.
Hopma peakunu npusHaka. KolnuecTBEHHbIE M KayeCTBEHHBIE NMPU3HAKU U KX
HOpMa peaknmu. CBOMCTBA MOIU(PUKAITMOHHON H3MEHYHUBOCTH.

HacnenctBenHasi, wiM TEHOTHIUYECKas, W3MEHUYMBOCTHh. KomOwHaTHBHas
U3MEHYHMBOCTh. Mei03 W TMOJOBOM MpOIECC — OCHOBA KOMOWHATHBHOMU
U3MEHUYUBOCTU. MyTalmoHHasi u3BMeHUMBOCTh. Kitaccudukanust MmyTaiuii: TeHHbIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U mpu4nHbl MyTaluii. MyTareHHbie (paKkToOpBbl.
3aKOH TOMOJIOTUYECKHUX PSAZIOB B HaclieACTBeHHOM nu3menunBoctyu H. 1. BaBuiiosa.

BresanepHast HaCIEeACTBEHHOCTh U U3MEHUYUBOCT.

['enetuka yenoBeka. Kapuorum uenoBeka. OCHOBHBIE METOAbl TEHETUKH
YeJIOBEeKa: TeHeAIOrMueCKui, OJIM3HEIIOBBIN, IMTOTC€HETUYECKHUM, OMOXUMUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKU M. CoBpemeHHOE ONIPENEIICHUE TE€HOTHIIA:
MMOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCIJIE C IMOMOIIBIO
[T11{P-anamm3a. HacmencTtBenHnsie 3a00JicBaHUS 4YeJIOBEKAa: TEHHBIC OOJIC3HHU,
OOJIE3HU C HACJEACTBEHHOM MPEIpacloyiOKEHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comarnueckue H TreHepaThBHble MyTauuud. CTBONOBBIE KJIETKHU. [IpuHIUIIBI
3I0pPOBOTO 00pa3a KU3HU, TUATHOCTUKH, NMPO(UIAKTUKH U JICYECHUS T€HETUYECKHUX
Oosie3Hel. MeauKo-TeHeTUYeCKOe KOHCYJIbTUPOBAHHME. 3HAYEHUE MEIUIIMHCKON
TCHETUKH B MIPEJOTBPAIICHUY U JICYCHUU TeHETUYECKUX 3a00JICBAHUM YeIOBeKa.

JdeMoHCTpaum:

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

Tabnuie! 1 cxembl: «MOHOTUOPUIHOE CKPEIIMBAHKE U €T0 [IUTOTCHETUYECKast
OCHOBa», «3aKOH PacUIEIJIEHUS U €r0 HUTOT€HETUYECKAs! OCHOBA», «3aKOH YHCTOTHI
rameT», «/{urubpuanoe ckpemuBanney, « [ {lutonornyeckne 0CHOBBI TUTHOPUTHOTO
CKpeIuBaHus®», «Menosy», «B3anmMoaencTBue aielibHbIX TeHOB», «I eHeTnueckue
KapThl PACTCHUM, )KUBOTHBIX U 4YeJIOBEKay», «l eHeTnka mona», «3aKOHOMEPHOCTH
HACJICIOBAHUS, CIEIJICHHOTO C MOJIOM», «KapuOTHIIBI 4enoBeKa W KUBOTHBIX),
«Bugpl m3meHunBoCcTH», «MoaudukanmoHHas M3MEHUYMBOCTHY, «HaciemoBanue
pesyc-daktopay, «I'eHeTruka rpymm KpoBmw», « MyTarimoHHasi U3MEHUYUBOCTDY.

O6opynoBaHue: MoJenu-anmiuKanun  «MOHOTUOpUIHOE CKpEelIMBaHUE,
«Henonnoe nomuHupoBaHuey, «Jurubpuanoe ckpeniuBanue», «llepekpéct
XPOMOCOMY, MUKPOCKOIT U MUKpoTipenapart «J[po3oduna» (Hopma, MyTaruu Gopmbl
KPBUIBEB U OKPACKHU Tena), repbapuii «['opox moceBHOM.



JlaGopaTopHble U MpaKTUYEeCKHEe PadoOThI:

JlaGoparopHass pabota Ne 5. «UM3ydeHue pe3yapbTaTOB MOHOTHOPUAHOIO U
JUTUOPUTHOTO CKPELIUBAHUS Y APO30(QUIIbI HA TOTOBBIX MUKpPOIIpEnapaTaxy.

JlabGopaTtopHnas pabora Ne 6. «M3yuenne MoauUKAIMOHHON N3MEHUNBOCTH,
IIOCTPOECHUE BapUALIMOHHOIO PsAZIa U BAPUALMOHHON KPUBOW.

JlaGoparopHas pabora Ne 7. «AHanu3 MyTaluil y Ipo30(uiabl Ha TOTOBBIX
MUKpOIIpenapaTaxy.

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

Tema 7. Cesiekumst opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuys Kak Hayka M IpolecC. 3apOKICHUE CEJIEKUUU U JTOMECTHKALUS.
VYyenne H. 1. BaBunoBa o ieHTpax NpouCX0KI€HUs 1 MHOI000pa3us KyJIbTypHBIX
pacteHuii. LIeHTpbI MPONCX0XKAEHUS TOMAIIHUX KUBOTHBIX. COpT, MOpoaa, ITaMM.

CoBpeMeHHbIE METO/IbI CeIeKIUU. MaccoBbI M MHAUBUAYAJIbHBIN OTOOPHI B
CEJICKIMM PACTEHMM M JKUBOTHBIX. OLEHKa 3KCcTepbepa. biIm3kopoaCTBEHHOE
CKpelnBaHue — UHOpuAMHr. Yuctas nuHUsA. CKpellMBaHWE YHUCTBIX JIMHUH.
['erepo3uc, unu rubpunHas cwia. HepoacTBeHHOE CKpelluBaHUE — ayTOPUIUHT.
Otpanénnas rudpuauzanus u e€ ycrnexu. MIckyCCTBEHHBIN MyTareHes U NoJIy4eHHe
ITOJIMIUIOUIOB. [IOCTHKEHNS CEIEKINN PACTEHHM, J)KUBOTHBIX I MUKPOOPTaHU3MOB.

broTexHOJIOTH Kak OTpacib IMPOU3BOACTBA. ['€HHAas WMH)KEHEpHUs. OTallbl
co3ganusi pexombunantHo JIHK wu Tpancrennsix opranu3zmoB. Kierounas
uHKeHepus. Kilerounble KyapTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHNUE PACTEHUM.
KiloHnpoBaHue BBICOKONIPOAYKTUBHBIX CEJNBCKOXO3AMCTBEHHBIX OpPTraHU3MOB.

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

[Toptpersi: H. U. BaBunos, . B. Muuypun, I'. [I. Kapneuenko, M. O.
NBaHOB.

Tabmuubr u cxembl: Kapta «lleHTpbI MPOMCXOXKACHUS U MHOTOOOpasus
KYJBTYPHBIX pacTtenuit», «Ilopoasl 1OMalIHUX KUBOTHBIX», «COpTa KyJIbTYpPHBIX
pacreHumity, «OtnanéHnas ruopuausanus», «PadoTel akagemuka M. @. MiBaHoBay,
«lomumnongus», «OObEKTHl OuUOTEeXHOJNOTHUN», «KieTouHnble KyJabTypbhl U
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue U MEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MyJIsIKH TUIOJOB M KOPHEIIIOOB AUKUX (OPM U KYJIBTYpPHBIX
COpPTOB pactenuii, repbapuit «CenbCKOX035HCTBEHHBIE PACTCHUS.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

Okckypceust «OCHOBHBIE METOIBI W JIOCTHXKEHHUS CEJEKIMW PACTCHUU W
YKUBOTHBIX (Ha CEIICKIIMOHHYIO CTaHIMIO, MJIEMEHHYIO bepmy,



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

11 KIIACC

Tema 1. DBoJIIOIIHOHHAS OUOJIOTHS.

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

CBugerenscTBa dBOJMONUU. [laneoHTONIOrMYECKHE: TMOCIEA0BATEIBHOCTD
NOSIBJIEHUS BHJIOB B MAJIEOHTOJOTMYECKOM JIETOMHMCH, IEPEXOJHbIE (DOPMBIL
buoreorpadguyeckue: cxocTBo U pazinune GayH u GJIop MAaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3TUUUSI SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIOTMYHbIE,
pyIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYIAPHO-OMOXUMHUYECKUE: CXOJCTBO
MEXaHU3MOB HACIEACTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX IyTell y Bcex
OpraHU3MOB.

OpomonmonHas Teopust Y. JlapBuHa. Ilpennochbuiku BO3HUKHOBEHUS
napBuHU3Ma. JIBHKYIIUME CHUJIBI SBOJIONUU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXEHUE MPU OTPAHUUYEHHOCTH PECYPCOB, HEONMpEAENEHHAsT M3MEHUYHBOCTb,
O0opb0a 3a CyIlleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

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

MukposBostonus. [Tonynsuus kak eIMHUIA BUIA U 3BOJIIOIUU.

JIBrokymue cuiibl ((pakTopbl) SBOJIONHMM BHUAOB B Npupoje. MyTallmoOHHBINA
npolecc ¥ KOMOWHATHBHAas W3MEHYMBOCTh. llomynsiiMoOHHBIE BOJHBI U Apeud
reHoB. M30uus 1 MUrpanus.

EctecTBeHHbIil 0oTOOp — HampaBisiomuii ¢akrop sBomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[TpucnocoOIeHHOCTh OpPraHM3MOB KakK pe3yibTaT ABOMIONUU. [Ipumepsr
PUCHIOCOOJIEHHH Yy opraHu3MoB. ApoMop(d03bl U UAHOATANTAILIUH.

Bun wu  BugooGpazoBanue. Kputepunm Buzma. OcHOBHBIE  (OpMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

MaxkpoaBomorusi.  DPopMbl  IBOMIONUU:  (uUsIeTUYECKas, JUBEPreHTHas,
KOHBEpreHTHas1, napasuiesbHas. HeoOpaTtuMocTh 3BOMIOLUU.

[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, . Mrosnep, A. H. Ceepuos.



Tabnuibl U cxembl: «Pa3BuTHE OpraHUYEcKOro Mupa Ha 3emiiey, «3apoabIIIu
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cylecTBoBanue», «EctecTBeHHbIN 0TOOPY», «MHOrooOpasue COpTOB pacTEHUID,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanuoHHas
U3MEHYHUBOCTB», «Apomopdo3b», «Unmoamantaumun», «OO0mas aereHepauus,
«/IBmKymne cuibl 3BofoIMn», «Kapra-cxema wapmipyrta mnytemectBus Y.
Hapsunay», «bopbba 3a cymecrBoBanue», «IIpucrnocoOIeHHOCTh OPraHu3MOBY,
«["eorpaduueckoe BunooOpa3zoBaHue», « IKOJIOTUIECKOE BUT000PAa30BAHUE.

OOopyioBaHHE: KOJUIEKIMS HACEKOMBIX C PAa3JIMYHBIMU TUIIAMUA OKPACKH,
Ha0Op IUIOAOB M ceMsH, Koyuiekuus «[Ipumepbl 3alUTHBIX TPUCIIOCOONCHUN Y
XKUBOTHBIX», MOJieNb «OCHOBHBIE HANpaBICHHS 3BOJIIOLMHU», 00bEMHAs MOJEINb
«CTpO€eHHE rOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpapuueckas kapra wmupa, KojuleKuus «DPopMbl COXPaHHOCTH
UCKOIMAEMbIX JKMBOTHBIX W pacTeHWil», Mojaenb ammuiukanus «llepexpéct
XpOMOCOM», BIaKHbIE IIpenapatsl «PazBurue HacekoMoroy», «Pazpurue narymkm,
Mukpornpenapar «Jlpozoduiia» (Hopma, MyTauu GOpMbI KPbLIBEB U OKPACKU TENA).

JlaGopaTopHblie U NpakTU4YecKue padoThbl:

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

JlabopaTtophas pabota Ne 2. «Onucanue nprucrnocoOJIeHHOCTH 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.
OKCIEpUMEHTAIBHOE MMOATBEPKICHUE XUMUUECKON 3BOIIOIMHY. HavyanbHbIe 3Tansl
ounonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHME MPOTOKJIETKU. llepBble KIETKM W HUX 3BOJIIOLMS.
@opMUPOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PazButue xu3Hu Ha 3emuie Mo 3paMm U nepuonaM. Karapxein. Apxeiickas u
npotepo3oiickas dpel. [lameosolickas spa U €€ TMepUOABl: KEMOPUICKUH,
OPAOBUKCKHUH, CLIIYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

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 OpraHMYeCcKOTO MHpa KaK OTpaxkeHHe 3BoJIoIUU. OCHOBHBIE
CUCTEMATUYECKHE 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 ((pakTopsl) anTpororene3a. HacneactBeHHas ”3MEHUUBOCTD
U ecTeCTBeHHbIH 0TOOp. OOIIECTBEHHBIN 00pa3 >KWU3HU, M3TOTOBIECHUE OPYAUi
TpYJa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTaIUU U BETBU SBOJIIOLMHU YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
ymensli, YenoBek mnpsaMoxomdmni, YenoBek HeaHAEPTAIBCKHANW, YenoBek
pa3yMHbIii. Haxoiku uCKOMaeMbIX OCTaTKOB, BpeMsi CYIIECTBOBAaHMs, 00JIacThb
pacnpocTpaHeHus, 00bEM rOJIOBHOIO MO3ra, 00pa3 )KU3HHU, OPYAUSL.

YenoBeueckue packl. OCHOBHbIE  OOJBIIME  pachl:  €BPONEOUIHAsS
(eBpaswmiickasi),  HeErpo-aBCTpaJioujHas  (9KBAaTOpUajbHAas),  MOHTOJOWIHAs
(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.

Tabmupel 1 cxembl: «Bo3nukHOBeHHMe CoaHEUHON cHCTeMbl», «Pa3Buthe
opraHnyeckoro mupa», «PacturenpHas xierka», <«OKuMBOTHas  KJIETKay,
«IIpokapuornueckas kierka», «COBpeMEHHAs CHCTEMA OPraHUYECKOTO MHPAY,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHHSI YEIOBEKa U YEJTOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHbIE MeCTa MaJCOHTOJOTMYECKMX HAXOIOK  IPEAKOB
COBPEMEHHOI0 4YeloBeKa», «llpeBHenmmue mmoam», «pesHue moaun», «llepsbie
COBPEMEHHBIE JIIOIN», «HeT0BeUECKUE pacoh».

O6opynoBanue:  Mymsiku  «lIpoucxoxnenne — denoBeka»  (OIOCTHI
aBCTpAJIONUTEKa, MUTEKAHTPOIa, HEaHJepTalblla, KPOMAHbOHIIA), CIENKH WIIU
M300pKEHUST KAaMEHHBIX OPYJIud TEpPBOOBITHOTO YeIOBeKa (KaMHHU-YOIIIEPHI,
pyOuna, ckpebia), TeOXpoHOJIOTHUYecKass Talnuma, KoJuiekiusa «Dopwmbl
COXPaHHOCTH UCKOTIAEMbIX >KMBOTHBIX M PACTEHUI.

JlaGopaTopHbie U NpaKTHYECKHE PadOThI:

[Tpaktrueckast padota Ne 1. «M3yueHue MCKOMaeMbIX OCTATKOB PACTCHHUM U
YKUBOTHBIX B KOJIJIEKIIUSX).

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

Tema 3. Opranu3mMbl 4 OKpYy:KawIas cpeaa.



DKoJorus Kak Hayka. 3a/la4u ¥ pa3zAesibl 3K0J0oruu. MeToibl IKOJIOTHYECKUX
VCCJIEOBAHNN. DKOJIOIrMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

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

Okonoruueckue Qaktoprel. Kiaccuduxamuss sxomorndeckux (HaKkTOpPOB:
abuoTHueckue, OMOTUYECKHME M aHTPOIOTeHHbIE. JlelcTBHE HKOJIOIMYECKHUX
(aKTOpOB Ha OPraHU3MBI.

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

buoTtnueckue ¢akropsl. Bunbl OnoTHYeCKUX B3aMMOJICHCTBUI: KOHKYPEHIIHS,
XMIHUYECTBO, cUMOM03 U ero ¢opmel. Ilapasutusm, koomepanusi, MyTyaau3M,
KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJIEOHMYECTBO). AMEHCAIM3M, HEUTpaIHU3M.
3HaueHHe OMOTHMYECKHMX B3aUMOJEUCTBHI AJI1 CYHIECTBOBAHUS OpPraHU3MOB B
IPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKU nomyiasauuu. 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 cxemsl: kapTa «I[Ipuponnbie 30Hb1 3eman», «Cpeapl oOUTaHUA
Opranu3moBy», «@otonepuoausm», «llomymsauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTU MONYJSAUUNA UHPY30puu-TyPenbkny», «Iluiesbie nenm.

JlabopaTopHbie U MpaKTHYEeCKHE PadoOThI:

JlabopaTtopHnas paborta Ne 3. «Mopdonoruyeckne 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. CooO1ecTBa ¥ 3K0JI0rH4eCKHe CHCTEMBI.

CooOmiectBO Oopranu3smMoB — OuoneHo3. CTpyKTypbl OHOIEHO3a: BUAOBas,
MPOCTpAaHCTBEHHAs, Tpoduueckass (muimieBas). Buasl-momuHantel. CBsA3M B
ouoneHose.

DOkoyoruueckne cucrembl (dkocucteMbl). [lonstne 00 »sKocucremMe W
ouoreonieHoze. DOYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: TMPOIYLIEHTHI,
KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BEUIECTB U MOTOK HEPTUU B HIKOCUCTEME.
Tpoduueckue (nmuuieBbie) ypoBHH 3KocucTeMbl. [IuieBbie 1ienu u cetu. OCHOBHbIE
MOKa3aTeIu JKOCHUCTEMBI: OnoMacca, MPOAYKLUHA. DKOJIOTMYECKUE NHUPaAMUIBL:



NPOAYKIMU, YHUCIEHHOCTH, Omomacchl. CBOWCTBa 3KOCHCTEM: YCTOMYMBOCTD,
camoperyisiuus, pazsutrue. CyKieccusl.

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

AHTpPONIOrE€HHBIE  IKOCUCTEMBL.  ATPO3KOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X034MCTBEHHOE 3HAUEHHE arpOIKOCUCTEM 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 m ero ¢yHkiuu. OcobeHHOCTH OMoOchepb Kak
rJI00aJIbHOM JKOCHCTEMBbI. JlMHaMHueckoe paBHOBeCHME W OOpaTHas CBsI3b B
ouocdepe.

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

UYenoseuecTBO B 6rochepe 3emiin. AHTPOTNIOTeHHBIE U3MEHEHHs B Orocdepe.
['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
PUPOJIBI.

JdeMoHCcTpanuu:

[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  nerpamanuud  nouB»,  «llapHukoBwiii  AhdexT»,  «DakTOpHI
pPaZMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «Oo0mas crpykrypa Ouochepni»,
«Pacnipoctpanenne xu3Hu B Ouocdepe», «O30HOBBI dKpaH OuOChepsD,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azora B IpUpOAe».

O6opynoBanue: MoJielb-anmuiukanus « TunuuHble 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 pAaCTECHUH U
JKUBOTHBIX.



INDTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOITPAMMBI 11O
BMOJIOTMN HA  BA30BOM  YPOBHE CPEAHEI'O  OBIIET'O
OBPA3OBAHIA

Cornmacio ®I'OC COO, ycranaBiauBarTCs TpeOOBaHUA K peE3yJbTaTam
OCBOCHMSI  OOyYarOIIMMHUCS MpOorpaMM  CpefaHero obmiero  o0Opa3oBaHMS:
JUYHOCTHBIM, METANIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType NMMYHOCTHBIX pE3yJbTATOB OCBOCHUA IpeaMera «buomorus»
BBIJICJICHBI CIEAYIOIINE COCTABJISIONINE: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKOMN
IpaXXJaHCKOM MJIEHTUYHOCTU — FTOTOBHOCTH K CAMOPa3BUTHUIO, 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 CIOCOOHOCTH OOYYalOIIUXCS PYKOBOJCTBOBATHCS B CBOEH
JESATENbHOCTH LIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAIWYME HKOJOTHMUYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH L€ U CTPOUTH KUZHEHHBIC TUTAHBI.

JIndyHOCTHBIE pE3ynbTaThl OCBOEHUS HpeaMeTra «bHOJIOrus NOCTUTaKTCS B
CANHCTBE YYEOHOW ¢ BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIbTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, TMPUHSATHIMA B OOIIECTBE MpaBUIaMU MU HOpMaMu
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIleCCaM CaMOIIO3HAHUsS, CAaMOBOCIUTAHUS 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 MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit denepanuu, npupoae u
OKPYKAIOIIEN CpELE.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS YyueOHOoro mpenmera «buomorusy
JIOJDKHBI OTPaXkaTh TOTOBHOCTh M CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH 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(hOpMHUPOBAHHOCTH IPAXKIAHCKON MO3ULIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U

OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;



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

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JIEATETLHOCTH TP CO3/IAHUN 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 COTPYJHUYECTBY B IIPOLECCE COBMECTHOI'O BBIIOJIHEHUS
y4eOHBbIX, TO3HABaTEIbHBIX M UCCIENOBATEIbCKUX 3a7a4, YBAKUTEIBHOIO
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,
YBXKEHHUS K CBOEMY HapoOly, YyBCTBA OTBETCTBEHHOCTH Tiepesl PonuHoi, roppoctu
3a CBOM KpaH, CBOIO PonuHy, CBOM S3BIK M KYJIBTYPYy, NPOLUIOE M HACTOSIIEE
MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACJIEAUIO U MAMSATHUKAM IPHUPOJIbI,
JTOCTIXKEHUAM 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 yOexXIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAb0Y;

3) 1IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUMCKOT0 HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHWBATh CUTYAIlMI0O M TPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUECHTHUPYACH HA MOPATHbHO-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 COOTBETCTBUHM C
TpaauuusMu HaposoB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

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



MMOHMMAHHUE YMOIIMOHAIBHOTO BO3/ICMCTBHUS )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

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 U 0€30MacHOro o0pa3a >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;

NOHMMAHUE LEHHOCTH MPAaBWI HHIWBUAYAJIBHOTO M  KOJUIEKTHBHOIO
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, OCO3HAHUE LIEHHOCTH MAaCcTEPCTBa, TPYAOIO0HE;

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

UHTEpEC K pa3inyHbIM cpepaM mpodhecCHOHATBHON NesSTENIbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud #  pean30BBIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

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

7) 3K0JIOTMYECKOT0 BOCIIUTAHMSA

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

MOBBIIICHUE YPOBHA JKOJOTMYECKON KYJbTYpbl: MPUOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOJXKHBIX ITOCJIEICTBHMA IS
OKPYKaroUIEn Cpebl;

OCO3HaHUE TJI00aJBHOTO XapakTepa HKOJIOTUYECKHUX MpoOJiIeM U MyTed HX
pelieHus;

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



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

HaJIM4HME PA3BUTOIO IKOJIOIMYECKOTO MBIIUICHHS, SKOJIOTUYECKON KYJIbTYpHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBATbCS MMM B IIO3HABATEIIBHOM, KOMMYHHMKAaTUBHOM M COLMAIBHOU
IIPaKTHUKE, TOTOBHOCTHU K YYaCTHIO B IPAKTUYECKOMN NEATEIBHOCTH YKOJIOTUYECKON
HaIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHUS

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

COBEPILIEHCTBOBAHHUE SI3BIKOBOM M YWTATENbCKOM KYJIbTYpbl KakK 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 €IUHCTBE MPHUPOAbI, YEJIOBEKa U
oOIIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUHU MpodsieM
COXpaHEHUs! IPUPOAHOIO PABHOBECHS,

yOexXAEHHOCTh B 3HAYUMOCTU OHOJIOTUM JJISi COBPEMEHHOM LMBHJIM3ALIUU:
o0ecrieueHrss HOBOTO YpPOBHSI Pa3BUTHS MEIULMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pElIaTh PECYpCHbIE  MPOOJEMBbl  Pa3BUTHS
YeJI0BEYECTBA, MMOUCKA MyTEe BBIXOAA U3 IJI00aJTBHBIX SKOJOTHYECKUX MPOOJIeM U
oOecrieyeHusi Mmepexoja K  YCTOMUYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
UCIOJIb30BAHUIO TPHUPOJIHBIX PECYPCOB U (HOPMHPOBAHHIO HOBBIX CTaHIApTOB
KU3HY;

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

NOHUMAHUE CYIIHOCTH METOJOB MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HAyKax, CIOCOOHOCTH HCIIOJNIb30BaTh TMOJy4yaeMble 3HaHUS [UJIs aHalu3a |
OOBSCHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOASANIMX B HEM M3MEHEHUH,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aKJIIOUYEHHS Ha OCHOBE HAay4dHbIX (AKTOB U
MMEIOIINXCS JaHHBIX C LEJIbIO TOJyYEHHMSI IOCTOBEPHBIX BBIBOJIOB;

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

OCO3HAHHWE LIEHHOCTU HAYYHOU JeATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISATH
MPOEKTHYIO M HCCIIE0BATENBCKYIO AEATENBHOCTh HHIUBUIYAIbHO 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 pe3yiIbTaThl OCBOCHHs ydeOHOTO 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,
CHUCTEMa, Hay4YHBIN (aKT, MPUHIKII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HcclieIOBaHNue, HAOII0IeHUE, N3MEPEHHE, SKCIIEPUMEHT U IPYTHX ), yHUBEPCAJIbHBIC
ydueOHbIe JeHCTBUS (ITO3HABAaTENIbHbIC, KOMMYHHMKATUBHBIC, PETYJISTUBHBIC),
obecnieunBaroniye GopMupoBaHrue PyHKIMOHAIBHOW IPaMOTHOCTH U COITHATBLHOMN
KOMIIETEHIIMU  OOYYaIOIIMXCs, CIOCOOHOCTh OOy4YalolUXCA  HUCIOJIb30BaTh
OCBOCHHBIEC MEKTUCITUTIIMHAPHBIE, MAPOBO33PEHUYCCKIE 3HAHUS U YHUBEPCATbHBIC
y4eOHbIC ICUCTBUS B MO3HABATEIIFHON M COLIMATIBHOM MPAKTHKE.

MeranpenMeTHbIe pe3yJbTaThl OCBOCHHS IIPOTPaMMBbl CpEIHEro OOIIero
0o0pa30BaHus JOJKHBI OTPaXKaTh:

OBaajaenue YHHUBepPCAJIbHbIMH 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 );

OTpENCIATh IETU JeATCILHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
TOCTHKCHHSI, COOTHOCHUTD PE3YJIBTATHI ACATEIHPHOCTH C TTIOCTABICHHBIMHA IICIISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHIE TOHATHUS JI 0OBSICHEHUS (PAKTOB M SIBJICHHUM
YKUBOU MIPUPOLBI;

CTPOUTH JIOTMUECKHE PACCYXIACHUS (MHIYKTUBHBIC, JICAyKTUBHBIC, IIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYMSI B PacCMAaTPUBACMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTH CXEMHO-MOJIEIIbHBIE CPEACTBA JIsI TPEACTABICHHS CYIIIECTBEHHBIX
CBS3€H M OTHOIIEHWH B H3y4aeMbIX OHOJIOTMYECKMX OOBEKTaX, a TaKxKe
MPOTUBOPEYMII Pa3HOTO POJA, BBISIBICHHBIX B PA3IUYHBIX HWH(POPMAITMOHHBIX
MCTOYHUKAX;



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

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

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

pa3BUBaTh KPEaTUBHOE MBIIUICHUE NPU PELIEHUH KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE IeHCTBUS:

BJIAJ€Th HABBIKAMH y4E€OHO-HCCIEN0BATENBCKON U MMPOEKTHOM JESITENBHOCTH,
HaBbIKAMHU  paspelieHusi mpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METO/0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3INYHBIX METOJIOB ITO3HAHHSI;

UCIIOJIB30BaTh PA3JIMYHbIE BUJBl JEITEIIBHOCTA MO MOJYYEHHUIO 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 (HOPMYIUpPOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOM
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBIIBIIATh NIPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TMIIOTE3Y €€ PELICHUS], HAXOAUTh apPTYMEHTHI ISl JOKA3aTEIbCTBAa CBOMX
YTBEPKJICHUM, 3a/1aBaTh MapAMETPbl U KPUTEPUU PEILICHHUS;

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

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYUIECTBJIATh LIE€JIECHANIPABICHHBIM MOUCK NEPEeHOCa CPEICTB U CIOCOOOB
NEeNCTBUS B MPO(GECCUOHANBHYIO CPENY;

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

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, Mpejiaratb OpUTrMHAJIbHbIE 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
e€ T0CTOBEPHOCTh U HEMTPOTUBOPEUHBOCTb;



bopMyaMpoBaTh 3alpOChl U MPUMEHATH PA3IMYHbIE METOJbI MPHU MOUCKE U
otbope Ouosorndyeckor mHOpMaIu, HEOOXOAMMOM JJIsi BBITTOTHEHUS YYCOHBIX
3aj1ay;

mpUOOpETaTh OIBIT KCIOJIB30BaHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPILICHCTBOBATh KYJIbTYPY aKTUBHOTO MCIOJIB30BaHMUS PA3IMUHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMAIbHYIO  (OpMY  IPEACTABICHHUS
Ounonornyeckor nHpopManuu (CXeMbl, rpapuKh, THArpaMMbI, TAOJIUAIIBI, PUCYHKH H
Apyroe);

UCIIONBb30BaTh HAy4YHBIM SA3BIK B KayecTBe CpeAcTBa mpu paboTe ¢
Ouonornyecko HHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTUYeCKUe 3HaKU W CUMBOJIBI, (HOpPMYJIbl, aOOpeBHATYpy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HaTJISAHOCTH;

BIAJE€Th  HAaBBIKAMHM  paclo3HaBaHWS M 3alUThl  UH)OpMaIuw,
MH(POPMaIMOHHON 0€30M1aCHOCTH JIUYHOCTH.

OByaieHUe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o0mennme:

OCYIIIECTBISATH KOMMYHUKAIIMK BO BCeX chepax *KU3HU, AKTUBHO yIaCTBOBATh
B JIMAJIOTe WM JUCKYCCHU MO CYHIECTBY OOCYy>KIaeMol TeMbl (yMEHHME 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHUS TMpeJiaraeMomn
3aJja4M, YYUTHIBATb MHTEPECHl U COTJIACOBAHHOCTH MO3UIIUN APYTUX yUYaCTHHUKOB
JMasora Wik JUCKYCCUN);

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

BJIQJIETh PA3IMYHBIMH CHOCOOaMM OOIEHUS U B3aUMOJICHCTBUSA, MOHUMAThH
HAMEPEHUS IPYTUX JIIOJIeH, IPOSBIATh YBAKUTEIBHOE OTHOIIICHHE K COOECETHUKY
U B KOPPEKTHOU Popme hopMyTupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO U JIOTMYHO HM3JIaraTb CBOK TOYKY 3pPEHHUSI C HCIIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB.

2) cOBMeCTHAas 1eSITeJIbHOCTh:

MOHMMATh W HCIIOJB30BAaTh MPEUMYIIECTBA KOMAaHIHOW W WHIWBUIYaTbHOU
paboThI U pelIeHUH OUOIOTHUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YyIeOHOM 3a1a4H;

BBIOMpPATh TEMAaTHKy M METOJAbl COBMECTHBIX NEUCTBHM C y4y€TOM OOIIuX
MHTEPECOB M BOBMOKHOCTEH KaXKIIOTO YJieHa KOJUICKTHBA,

OpPUHUMATh II€Td  COBMECTHOW  JIeATENbHOCTH, OpPraHHW30BBIBATH W
KOOPJIWHUPOBATh ACHUCTBUA NO €€ INOCTHKEHHUIO: COCTABIISITh IUIAH JCUCTBUM,



pacnpenensaTb poid C y4ETOM MHEHMM y4YacTHUKOB, OOCYXJaThb pe3yJIbTaThl
COBMECTHOI paboThI;

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 IIO3UTHUBHOE CTPATETMYECKOE IIOBEJCHUE B Pa3IUYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.

OBJ1aieHNe YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUSAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJOTMYECKHE 3HAHUS U1 BBIABICHUS MpOOJIEM M HX
pELICHUS B AKU3HEHHBIX U YU€OHBIX CUTYalUsX;

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 IT03HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3a7aul B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsIX;

CaMOCTOATEILHO COCTABJIATH IIJIAH PEICHHMS] TPOOIEMBI C YUETOM UMEKOLIUXCS
PECYpPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANIOUYTCHUM;

JaBaTh OLEHKY HOBBIM CUTYaLlUsIM;

pacuMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMUHBIX MPEIOYTECHHUI;

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

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

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

2) CAaMOKOHTPOJIb:

JlaBaThb OLEHKY HOBBIM CHUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JIESTEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpUIAEMBIX JECUCTBUM M MBICIUTENBHBIX TMPOLECCOB, HMX pE3YJbTaTOB U
OCHOBaHUi, UCMOJIb30BaTh NPUEMBI peduieKCUM IJsi OLEHKH CUTYyalluu, BbIOOpA
BEPHOI'O PEILLICHHS;

YMETh OLICHUBATh PUCKHM M CBOEBPEMEHHO NPUHUMATh PEIICHUS MO HX
CHIKEHHIO;

IIPUHAMAaTh MOTHBBI M apryMEHThl APYTMX NPU aHalIu3€ pe3yJbTaToB
NEATEIBHOCTH;



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 IOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHblie pe3ynbTarhl OcBoeHHs mporpammbl COO mo Ouosnoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crielUpUyYecKue s yueOHoro npeamMera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CHOCOOBI JEUCTBHUI 10 OCBOCHHIO, HHTEPIIPETAIIUN U
npeoOpa3oBaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJIYYEHHIO 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 T0IaM 00yUYEHUS.

[IpenMeTHbIe pe3yabTaThl OCBOEHUS ydeOHOro mpeamera «buonorus» ¢ 10
KJjlacce NOJDKHBI OTPAXKATh:

Cc(OpMUPOBAHHOCTb 3HAHUN O MECTE U POJIK OMOJOTHM B CUCTEME HAYyYHOTO
3HAHMSI €CTECTBEHHBIX HAayK, B ()OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpAa M HAYYHOTO MHPOBO33PEHHsS, O BKIJIAJI€ POCCUUCKHX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPAMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHME PACKpbIBaTh COAEpKAHME OHUOJOIMYECKUX TEPMHHOB M MOHSTHIA:
KU3Hb, KJIETKA, OPraHU3M, METa00I1M3M (0OMEH BEIIECTB U PEBPAILIEHUE YHEPTUN),
romMeocTtas (CamMoperyJisiiiusi), YypOBHEBasi OpraHU3alusl >KUBBIX  CHUCTEM,
CaMOBOCIIPOU3BeIeHUE (PENPOAYKIIMSI), HACIECTBEHHOCTh, U3BMEHYUBOCTb, POCT U
pa3BUTHE;

yMEHUE u3JlaraTb OHOJIOTUYECKHE Teopuu (KJIETOYHas, XPOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHasl J0TMa MOJEKyJsipHOH Ouonorun), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 LeHTpax MHOrooOpasus H
MPOUCXOKJIEHUS KyIbTypHbIX pacTteHuid H. . BaBuiosa), onpenensats rpaHulbl KX
MPUMEHUMOCTH K KUBBIM CUCTEMAM,;

YMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTMH: HAOMIOAEHUE U
OMMCAHHWE MKUBBIX CHUCTEM, NMPOLIECCOB M SBJICHHM, OpraHu3alus U MPOBEACHHE
OMOJIOTMYECKOT0 SKCIIEPUMEHTA, BBIIBUYKEHUE TUIIOTE3bI, BBISIBJICHHE 3aBUCUMOCTH
MEXIYy HWCCIEAYEeMbIMUA BEIWYMHAMHU, OOBSCHEHHE TMOJYYCHHBIX pE3yJbTaTOB,
WCIIOJIb30BaHHBIX HAYYHBIX MOHSITUN, TEOPUM M 3aKOHOB, YMEHHE JI€JIaTh BHIBOJbI
Ha OCHOBAHMH MOJIYYEHHBIX PE3YyJIbTATOB;



YMEHHE BBIJICISATh CYLIECTBEHHbIE NIPU3HAKU BUPYCOB, KJIETOK IPOKAPUOT U
JYKAPUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHA BEIECTB M NPEBPALICHUS SHEPIUU B KIETKE, (DOTOCHMHTE3A,
IUTACTUYECKOTO M JHEPreTHYecKoro oOMeHa, XEMOCHHTe3a, MHTO3a, Melo3a,
OIUIOZIOTBOPEHMS, PA3MHOXKEHHS, WHAMUBUAYAJBbHOTO PAa3BUTHS  OpraHU3Ma
(oHTOTEHER);

YMEHHE NPUMEHATh MOJyUYEHHBbIE 3HAHUS A1 OOBSACHEHUS OMOJOTMYECKHX
IIPOLIECCOB U SIBJICHUM, JUIS NPUHATHS NPAKTUYECKUX PEIICHUH B IOBCEAHEBHOU
KU3HU C IeNplo obOecriedyeHus 0e30MacHOCTH CBOETO 3J0POBbSI U 3JI0POBBSA
OKPYXAaIOLIUX JIOAEH, COOMI0IEHNs HOPM IPAMOTHOTI'O IMOBEJICHUS B OKPYKAIOIIEH
OPUPOJIHON cpene, NMOHUMAHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JIOCTHIKEHUMN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA  JUIsl  PAlMOHAIBLHOTO
IPUPOAOTIOIb30BAHNS;

YMEHUE pellaTh 3JIEMEHTAPHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
JUTUOPUJIHOE CKPEIMBAHME, CLEIJICHHOE HAaCJIEeI0BAaHUE, COCTaBIISATh CXEMBI
MOHOTHOPHUIHOTO CKpEIIMBAHUS JJIsl MpPEICKa3aHMUsl HAcJeAOBaHUS NPU3HAKOB Y
OpraHU3MOB;

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

YMEHHE KPUTHUYECKH OLEHUBaTh U HUHTEPIPETHUPOBAThH HHPOPMAIUIO
OMOJIOTMUECKOTO  COJEP)KAHUSA, BKIIOYAIONIYI0 I[ICEBJOHAYYHbIE 3HAHMUS U3
pPa3IUYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOM MH(pOpPMaLIUU, HAYYHO-TIONYJISIPHBIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHWI B OHOJIOTHUH,
MeIUIMHE, OMOTEXHOJIOTUH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOLICHMUS,
000011ass 6MOJIOTHYECKYI0 UHPOPMAIIMIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.

[IpeameTHbIe pe3ysbTaThl OCBOCHMS ydueOHoro npeameta «buonorus» ¢ 11
Kjlacce NOJDKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHOH €CTEeCTBEHHO-
HAy4YHOM KapTHHbBI MHpa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHE PacKpbIBaTh COJIEpKaHne OMOIOrMYECKUX TEPMUHOB U IOHATUMN: BUJI,
MONYJISIIUsSL, TEHO(OH, DBOJIONHUS, ABMXKYIIHE CUIIbI ((DAKTOPHI) DBOJIIOIUH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUJ000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,
HPKOCUCTEMA, MPOAYLUEHTbI, KOHCYMEHTBI, PEAYLUEHTbl, UEeNu MUTaHUS,
AKOJIOTHYECKas MMpamMua, OMoreonenos, onocdepa;



yMEHUE Hu3aratb OWUOJOTHYECKHE Teopuu (IBOMIOIMOHHAS Teopust Y.
JlapBuHa, CHHTETHYECKass TEOpUs DSBOJIIONUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactea K. M. bapa, uepenoBaHusi riaBHBIX HaIpaBiICHUN U
nytei aBomoruu A. H. CeseprioBa, yuenns o 6mochepe B. 1. Bepuanckoro),
ONPENIENATh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHUE BJIAJIETh METOJIAaMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOICHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB M SBJIICHUM, OpraHu3alus U IMPOBEJACHHE
OMOJOrMYECKOT0 IKCIIEPUMEHTA, BBIIBHKEHHUE THIIOTE3bI, BBISIBICHUE 3aBUCUMOCTH
MEXIYy HCCIACAYEMbIMH BEITUYMHAMU, OOBICHEHHE TMOJYUYEHHBIX pPE3yIbTaToB,
WCIIOJIB30BAaHHBIX HAYYHBIX MOHSTHH, TEOPUM U 3aKOHOB, YMEHHUE JI€JIaTh BBHIBOJIbI
Ha OCHOBAHHH MOJIYYEHHBIX PE3yJIbTATOB;

YMEHUE BBIICISATh CYIIECTBEHHBIC MPU3HAKU CTPOEHUS OHOJOTUYECKHUX
OOBEKTOB: BHJOB, MONYJSALHUA, NPOAYLEHTOB, KOHCYMEHTOB, pPEIYLEHTOB,
OMOreolleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUAO00pa30BaHUs, MPUCHOCOOICHHOCTU
OpraHU3MOB, JICUCTBHUS SKOJOTUYECKHX (PAKTOPOB HA OpPraHU3MBI, TMEpeHoca
BEIIECTB M IIOTOKAa HSHEPIMM B HKOCHUCTEMAaX, AHTPOINOIEHHBIX HM3MEHEHUN B
HPKOCHUCTEMAX CBOEW MECTHOCTH, KPYroBOPOTa BEIIECTB M OHMOr€OXUMHYECKUX
LIMKJIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS IS OOBSICHEHUS OMOJIOTHYECKHUX
IPOLIECCOB U SIBJICHUU, JJIsl NMPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
XKU3HM C LeJbl0 o0ecreyeHus: 0e30MacHOCTH CBOEro 30pOBbs M 340POBBSA
OKPYXAaIOLUX JOEH, COOMI0IEHN HOPM IPAMOTHOTI'O MOBEJICHUS B OKPY’KaIOIIEH
OPUPOAHON cpele, MOHMMAaHUE HEOOXOJIMMOCTH HCHOJb30BaHUS JOCTHUKEHUN
COBPEMEHHOW OMOJIOTUH JJIsI pallUOHATIBHOTO MPUPOIOTIOJIb30BAHUS;

YMEHUE pelniaTh dJIeMEHTapHbIe OMOJOTUYECKHUE 3a/laud, COCTABISTh CXEMBbI
MepeHoca BEIIEeCTB U DHEPTUH B IKOCHUCTeMax (LIeTH MUTaHUs);

YMEHUE BBIMOJIHATh JTA0OPATOPHBIE M MIpaKTUYECKUe padoThl, COO0IAThH
npaBuia npu padboTe ¢ ydeOHbIM 1 J1a00paTOPHBIM 000PYI0BAHHEM;

YyMEHUE KPUTHYECKH OIICHWBATh M HWHTEPIPETUPOBATH HH(POPMAIIHIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAaHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOM MH(POPMALIUU, HAYUYHO-TIOMYJISIPHBIE
MaTepuasbl),  paccMaTpuBaTh  IJI00abHBIC  DKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOUICHUIO K HUM COOCTBEHHYIO MO3UIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOIICHMUS,
000011251 OGMOJIOTHYECKYI0 MH(OPMALIUIO U3 HECKOJIBKMX HCTOYHHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC



Ne i/

HaumeHoBaHue pa3/iesioB U TeM
NMPorpamMmbl

buonorus xak Hayka

JKuBBIe cUCTEMBI U X opraHnu3anusa

XHUMHUYECKUH COCTaB U CTPOCHUC KIICTKH

H(I/ISHCI[GSITGHBHOCTL KIICTKH

PazmHOXeHME M MHIUBUIYAIBHOE PA3BUTHE
OpraHU3MOB

HacnenctBeHHOCTh M UBMEHYMBOCTD
OpraHU3MOB

Ceneknusi opranu3mMoB. OCHOBBI
OUOTEXHOJIOT MU

PesepBHOE Bpems

KoauuecTBO 4acoB

Bcero

KonTpoabHbI
e padoThbI

IIpakTnyeckn
e padoThbl

0.5

1.5

DJIEKTPOHHbBIE

(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

but6mmoreka [IOK
https://m.edsoo.ru/7f41c29
2

bubnunoreka LIOK
https://m.edsoo.ru/7f41c29
2

bubnunoreka LIOK
https://m.edsoo.ru/7f41c29
2

bu6nmorexa LIOK
https://m.edsoo.ru/7f41c29
2

bu6nmorexa LIOK
https://m.edsoo.ru/7f41c29
2

bu6anoreka IIOK
https://m.edsoo.ru/7f41c29
2

but6mmoreka [IOK
https://m.edsoo.ru/7f41c29
2

bubnunorexa LIOK
https://m.edsoo.ru/7f41c29
2



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
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

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34



11 KJIACC

HaumeHoBaHue pa3iesioB U TeM
Ne n/m
NporpamMmbl

DBOJOLMOHHAS OUOJIOTUS

BO3HI/IKHOB€HI/IC nu paBBI/ITI/IC JKHU3HHU Ha
3emiie

OpranusMsbl 1 OKpyXKaromias cpeaa

COO6H_IGCTB3 1 3KOJOTNYCCKUC CUCTEMBI

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

KoanuecTBo 4acoB

Beero KoHTpPOJIBHBI
e padoThlI
9
9
5
9
2
34 0

IIpakTnyeckn
e padoThI

0.5

2.5

DJIeKTPOHHbIE

(undposbie)
oOpa3oBaTe/ibHbIE

pecypchbl

but6mmoreka [IOK
https://m.edsoo.ru/7f41cc?
4

bubnuorexa [IOK
https://m.edsoo.ru/7f41cc?
4

bubmnoreka IIOK
https://m.edsoo.ru/7f41cc?
4

bu6anoreka LIOK
https://m.edsoo.ru/7f41cc?
4

bu6nuorexa [IOK
https://m.edsoo.ru/7f41cc7
4



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
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

IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC



Ne
n/n

Tema ypoka

buonorus B cucteme HayK

MeTo1bl TO3HAHUA JKUBOM TPUPOJIBI.
[IpakTrueckast padora Ne 1
«Hcronp30BaHue pa3IMIHbBIX
METOJIOB IPH U3YUCHUU
OMOJIOTMYECKUX 0OBEKTOBY

buonornyeckue CHUCTCMBI, ITPOLUCCCHI
" UX U3Y4YCHHC

XUMHUYeCKHUH cocTaB KiIeTKH. Boga u
MUHEPAIBHBIE COJIA

benku. CoctaB u ctpoeHue 6eIKoB

®epMeHThl — OMOJOTHYECKHE
KaTanu3aropsl. JlabopaTtopHast
pabota Ne 1 «3yuenue
KaTaJUTHYECKON aKTUBHOCTHU
dbepMEeHTOB (Ha IpUMepe aMIIIa3bl
WJIH KaTamas3bl)»

KoaudecTBO 4acoB

Bcero

KonTpoabHbI
e padoThbI

IIpakTnyeckn
e padoThbl

0.5

0.5

Jara
HU3y4YeHH
|

DJIeKTPOHHBIE
uudgpoBbie
oOpa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edso0.ru/863e612
2
https://m.edsoo.ru/863e632a

bubmuorexa [JOK
https://m.edso0.ru/863e612
2

bu6mmoreka [IOK
https://m.edso00.ru/863e656
4

bu6mmoreka [JOK
https://m.edso0.ru/863e674e

bu6mmoreka [IOK
https://m.edso0.ru/863e6b7
2

bu6mmoreka [JOK
https://m.edsoo.ru/863e6b7
2



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

10

11

12

13

14

15

16

VYrnesoasl. JIunuael

Hyxnennosbie kucnotsl. ATO

Hcropus u meTonbl n3y4eHus
kiieTku. Knerounas reopust
KreTka kak nenocTHas KuBast
cucrema

CTpOCHI/Ie BYKapHOTHqCCKOﬁ KIJICTKH.

JlaboparopHuas padota Ne 2
«M3yueHue cTpoeHUs KIETOK
pacTeHui, >)KUBOTHBIX, TPHOOB U
OaxTepuii o1 MUKPOCKOIIOM Ha
TOTOBBIX MHUKpOIpenapaTax 1 ux
OTIHCAHHE»

OO0OMeH BelIecTB MM META00JIU3M
doTtocuHaTE3. XEMOCHHTE3

DHepreTu4ecKuii 0OMeH

JKu3HeHHbIN IUKI KISTKU. [{enenue
KieTku. Muto3. JlabopaTopHas
pabota Ne 3 «Habmronenue Mutosa B
KJIETKaX KOHYMKa KOpPEIIKa JIyKa Ha
TOTOBBIX MUKpPOIIpenapaTax»

buocunres 0enka. Peaknus
MaTPUYHOTO CHHTE3a

0.5

0.5

bubmuorexa [JOK
https://m.edso00.ru/863e687
0

bubmuorexa [JOK
https://m.edsoo.ru/863e6d5c

bubmuorexa [JOK
https://m.edso00.ru/863e6e88

bu6mmorexa [IOK
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c¢

bu6mmoreka [JOK
https://m.edsoo.ru/863e766¢

bu6mmorexa [IOK
https://m.edsoo.ru/863e7c98

bu6mmoreka [IOK
https://m.edsoo.ru/863e7aae

bu6mmorexa [IOK
https://m.edsoo.ru/863e7dc4

bu6mmoreka [IOK
https://m.edsoo.ru/863e796e



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

17

18

19

20

21

22

23

24

25

Tpancusmus — OnocHHTE3 OeliKa

Hexnerounsie ¢popmbl )KU3HH —
BUPYCHI

Dopmbl pa3MHOKEHUSI OPTraHU3MOB

Meiios

OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
kJeTok. OII0I0TBOPEHHE.
JlaGopaTtopuast pabota Ne 4
«/3y4yeHne CTpOeHHS MOJTOBBIX
KJICTOK Ha I'OTOBBIX
MUKpOTIpEnapaTax»

I/IHI[I/IBI/II[yaJ'IBHOC Pa3sBUTHUC
OpTraHnu3MOB

I'enetnka — HaykKa O
HaCJICACTBCHHOCTH U UBMCHYHNBOCTHU

3aKOHOMEPHOCTH HaCJIEA0BaHUS
MPpU3HAKOB. MOHOTHOpHIHOE
CKpELIMBaHUE

JurubpunHoe ckpenyBaHue. 3aKoH

HE3aBUCHMOT'0O HACJIE€JJOBaHUS
MIPU3HAKOB

0.5

bubmuorexa [JOK
https://m.edso0.ru/863e796e

bu6mmoreka [IOK
https://m.edso0.ru/863e754
0

bubmuorexa [JOK
https://m.edsoo.ru/863e81b
6
https://m.edsoo.ru/863e831e

bubmuorexa [JOK
https://m.edsoo.ru/863e7f4a

bubmuorexa [JOK
https://m.edsoo.ru/863e81b
6

bu6mmoreka [JOK
https://m.edso0.ru/863e843
6

bu6mmoreka [IOK
https://m.edsoo.ru/863e86f2

bu6mmoreka [JOK
https://m.edso0.ru/863e887
8

bu6mmoreka [JOK
https://m.edso0.ru/863e89a4



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4

CuenneHHoe HaclleJOBaHHUE
npu3HakoB. JlaboparopHas paboTa

Ne 5 «M3yuenue pe3ynbTaToB bubnmoreka [JOK
1 0.5
MOHOTHOPHUIHOTO M TUTHOPUTHOTO https://m.edsoo.ru/863e8c60
CKpeUTUBaHMs Y Ap0o30(HIIbI Ha
TOTOBBIX MUKpPOIIpenapaTax»
I'enetuka nona. HacnegoBanue 1 bubnmoreka [JOK
MIPU3HAKOB, CIEIIJICHHBIX C MI0JIOM https://m.edso0o.ru/863e8c60
M3menunBocTh. HenacnencrBeHHas
M3MEHYMBOCTb. JIJabopaTopHas
pabota Ne 6. U3yuenue 1 05 bubnuorexa [JOK
MOAU(UKAITMOHHONW H3MEHUYUBOCTH, ' https://m.edsoo.ru/863e8efe
MOCTPOEHHE BApHUAIIMOHHOTO Psijia U
BapUAIMOHHON KPUBOM»
Hacnencrsennas n3MeHYHBOCTE.
JlaGopaTtopHnast pabota No 7. bubnuoteka [JOK
. 1 0.5
«AHanu3 MyTanuil y 1po3o¢puisl Ha https://m.edso00.ru/863e8efe
TOTOBBIX MUKpOIIpenapaTax»
bu6mmoreka [IOK
I'eneTnka yemoBeka 1 1 https://m.eds00.ru/863e8d7
8
PesepBHeIit ypok. O6001IeHHE IO
teme «HacaencTtBeHHOCTh U 1
W3MEHYHBOCTH OPTAaHU3MOBY
bu6mmoreka [JOK
Cenexkuus Kak Hayka v MPOLeCcC 1 https://m.eds00.ru/863e921

4


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

bubmuorexa [JOK
MeTO bl U JOCTHIKCHHS CEICKITUT

33 pACTEHMUI U AKHMBOTHBIX 1 https://m.edso0.ru/863e921

4
bubmuorexa [JOK
BI/IOT CXHOJIOTUS KaK OTpacCiib
34 1 https://m.edsoo.ru/863e933
IMPpOU3BOJACTBA 6

OBIIEE KOJIMYECTBO YACOB I10

[TPO'PAMME 34 0 4


https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336

11 KJIACC



Ne
n/n

Tema ypoka

DBOJIIONHS U METOJIbI €€ U3y4CHUS

Hctopust pa3BuTHs NpeaCTaBICHUN
00 3BOTIOINN

MuKkpo3BOIOIHUS

[Momynsinust Kak 1eMeHTapHast
eIMHHILIA BU/A U SBOJIIOIHH.
JIaGoparophas pabota Ne 1
«CpaBHEHHE BHJIOB T10
MOP(OJIOTHIECKOMY KPUTEPHIOY

JIBIOKy1IME CUITBI (RJIEMEHTapHbIE
(bakTOpBbl) SBOJIIOLIUU

EcrecTBenHbIi 0TOOp U €ro hopMbl

Pe3ynbratel 3BOMIOIUY:
MPUCTIOCOOIEHHOCTh OPTaHU3MOB U
BU000pa3oBanue. JlabopaTopHas
pabota Ne 2 «Onucanue

HpI/ICHOCO6HeHHOCTI/I OopraHuisMa 1 eé

OTHOCHUTCIIBHOI'O XapaKTEpa»

Hanpasnenus u nytu
MaKpO3BOJIIOLUI

KoaudecTBO 4acoB

Bcero

KonTpoabHbI
e padoThbI

IIpakTnyeckn
e padoThbl

0.5

0.5

Jara
HU3y4YeHH
|

DJIeKTPOHHBIE
uudgpoBbie
oOpa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/863ea20e
bubmuoreka [JOK
https://m.edso0.ru/863e957
0

bubmuorexa [JOK
https://m.edsoo.ru/863e9cle

bubmuorexa [JOK
https://m.eds00.ru/863e99c6

bu6mmoreka [IOK
https://m.edso0.ru/863e9da4

bu6mmorexa [IOK
https://m.edsoo.ru/863e9ed0

bu6mmoreka [JOK
https://m.edso0.ru/863e9fde

bu6mmorexa [IOK
https://m.edso0.ru/863e9cle



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

10

11

12

13

14

15

16

17

18

19

20

HeoOpaTtumocTs 3BoOIONNN

Hctopust sxu3Hu Ha 3emiie 1 METObI
€€ u3y4eHus

['unoTe3sl MPOUCXOKACHUS KUZHU
Ha 3emiie

PazButue xu3Hu Ha 3emMIie Mo 3pam 1
nepuojam

OcCHOBHBIE 3TaIlbl BOITIOIUU
PACTUTCIIBHOTO U )KUBOTHOI'O MHPaA.
[IpaxTnueckas padorta Ne 1
«I/I3yquHe HCKOIIa€MBIX OCTAaTKOB
paCTCHI/Iﬁ " )KUBOTHBIX B
KOJUICKIIUSX

CoBpeMeHHas cuctema
OpPTaHUYECKOTO MHpa

DBOJTIOIHS YeJTOBEKa (AaHTPOTIOTEHE3)

JBxyuue cuibl ((akTopsl)
aHTpoOIIOreHes3a

OCHOBHBIE CTaIUU IBOJIIOLNN
4eJIoBeKa

YenoBeueckue pachl U IPUPOIHBIE
ajlanTaluy 4eJoBeKa

PesepBHelil ypok. O600IIEHHE T10
TeMe «BO3HUKHOBEHUE U pa3BUTHE
JKW3HU Ha 3eMIie»

OKoJiorus Kak HayKa

0.5

bubmuoreka [JOK
https://m.edsoo.ru/863ea5a6

bubmuoreka [JOK
https://m.edsoo.ru/863eabbe

bubmuorexa [JOK
https://m.edsoo.ru/863ea8bc

bubmuorexa [JOK
https://m.edsoo.ru/863ea48e

bu6mmoreka [JOK
https://m.edsoo.ru/863eac2c

bu6mmoreka [JOK
https://m.edsoo.ru/863ead44

bu6mmoreka [JOK
https://m.edsoo.ru/863eaea?2



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

21

22

23

24

25

26

27

28
29

30

Cpenpl OOUTaHUS U SKOJIOTHYECKUE
(hakTopsI

AOGuotnueckue GaKkTopshI.
JlaboparopHuas pabota Ne 3.
«Mopdonoruueckue 0COOEHHOCTH
pacTeHui U3 pa3HbIX MECT
oburtanusy. JlaboparopHas pabora
Ne 4. «BnusiHue cBeTa Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEyCa)

buotuueckue GaxTopsl

DKOJIOTUYECKHE XapaKTEPUCTUKU
nomyssiun. [Ipaktuyeckas pabora
Ne 2 «Iloacuér nnotHOCTH
TIOITYJISIIIUI pa3HBIX BHJIOB
pacTeHui)

Coo0miecTBa OpraHM3MOB —
OHoLEeHO03

DKOJIOTUYECKHE CHCTEMBI
(3KOCHCTEMBI)

OCHOBHBIE TIOKa3aTeNIN IKOCHCTEMBI.
DKOJIOTHYECKHE TTUPAMUJIBL.
CaoiictBa sKocucteM. Cykueccus

[IpupoiHBIE S5KOCUCTEMBI
AHTpPOIIOT€HHBIE SKOCUCTEMBI

buocdepa — rinobanpHas
AKOCHCTEMa 3eMIIn

0.5

0.5

bubmuoreka [JOK
https://m.edsoo.ru/863eafec

bubmuoreka [JOK
https://m.edsoo.ru/863eb10e

bu6mmoreka [IOK
https://m.edso0.ru/863eb34
8

bu6mmoreka [JOK
https://m.edsoo.ru/863ebh46a

bu6mmoreka [JOK
https://m.edsoo.ru/863eh46a

bu6mmoreka [IOK
https://m.edsoo.ru/863eb5fa

bu6mmoreka [IOK
https://m.edsoo.ru/863ebb5e



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
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

bubmuorexa [JOK
3aKOHOMEPHOCTH CYIIIECTBOBAHHUS

31 1 https://m.edsoo.ru/863ebd1
ounochepsl 5

32 YenosedecTBO B Onocdepe 3emin 1

33 CocyiecTBoBaHUE IPUPOIBI U 1 bubnmoreka [JOK
YEJI0BEUECTBA https://m.edsoo.ru/863ebale
PesepHblil ypok. O60011€HUE TEMBI

34 «Co00111ecTBa ¥ 3KOJOTUICCKHEC 1
CHCTEMBI»

BIIEE KOJIMYECTBO YACOB I1
OBbII] OJI CTBO YACOB 11O 34 0 25

[TPO'PAMME


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

IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC



Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOEHHUSI OCHOBHOM
00pa3oBaTeJbHOM MPOrPaMMBbl CpeIHero 001ero odpa3oBanusi

ChopmupoBaHHOCT 3HAHWUW O MECTE W POJH OHOJOTUM B CHUCTEME
HAYYHOT'O 3HAHHS €CTECTBEHHBIX HAYK, B (POPMHUPOBAHUN COBPEMEHHON
€CTECTBEHHO-HAYYHOW KapTUHBI MHUPAa M HAYYHOTO MHPOBO33PEHHS; O
BKJIAJIE POCCHUCKHX M 3apyOekHBIX YYEHBIX-OHMOJIOTOB B Pa3BHUTHE
Oouosnoruy; (QYHKIMOHAILHOW TPAMOTHOCTH YENIOBEKa IS PEIICHUs

JKHU3HCHHBIX 3aJ1a4

YMeHue packpbiBaTh COAEp)KaHUE OWOJIOTHYECKUX TEPMUHOB U
MOHSATHI: KU3Hb, KIETKa, OpraHu3M; MeTaboiu3M (0OMEH BELIECTB U
MpeBpallleHHe JHEPruH), TOMeocTa3 (caMmoperyisuus), ypOBHEBas
OpraHM3alys JKUBbIX CHUCTEM, CAMOBOCIPOMU3BEACHUE (PENPOIAYKIIHNS),

HaCJICACTBECHHOCTb, UBMCHYNBOCTL, POCT U PA3BUTHC

YMeHne u3naratb OMOJIOTHYECKHE TEOpHH (KJIETOYHAs, XPOMOCOMHas,
MyTtanuoHHas), 3akonsl (I'. Menaens, T. Moprana, H.1. BaBunosa) u
yueHus: (0 LEeHTpax MHOrooOpasus U MPOUCXOKICHHS KYIbTYpPHBIX
pactenuii H.M. BaBuiosa), onpenensars rpaHuiibl UX TPUMEHUMOCTH K

KHUBBIM CUCTEMaM

YMeHue BIageTh METOJaMHM HAay4YHOro TIO3HaHUS B OHMOJOTHH
(HaOmro/IeHNe W OINMCAaHUE J>KUBBIX CHCTEM, IPOIIECCOB U SIBICHUM;
OpraHM3alysi W TpOBEACHHE OWOJIOTMYECKOTO  JIKCIEPHUMEHTA,
BBIBIDKGHHWE  THUMOTE3bl;  BBIIBJICHHE  3aBUCHMOCTH  MEXKAY
HCCIIeTyeMBIMU BEITMYMHAMH, OOBSICHCHUE IMOTYYCHHBIX PE3y/IbTaTOB,
WCIOJI30BAHHBIX HAYYHBIX TOHSITHHA, TEOPHA W 3aKOHOB, yMEHHUE

ACJIaTh BIBOJAbI HA OCHOBAHUU ITOJTYUYCHHBIX pe3y.]'ILTaTOB)

YMeHue BBIOENATH CYIIECTBEHHbIE NPHU3HAKA BUPYCOB, KIETOK
MPOKApUOT U OYKApUOT, OIHOKIETOYHBIX ¥ MHOTOKJIETOYHBIX
OpraHW3MOB; OCOOEHHOCTH  TIPOIIECCOB OOMEHa  BENMIECTB U
MIPEBpAICHUS DHEPTUU B KIIeTKe, (OTOCHHTE3a, IUIACTHYECKOTO W
JHEpreTHdeckoro  oOMeHa, XEeMOCHHTe3a, MHTO03a,  Meio3a,
OIUTOIOTBOPEHUS,  PAa3MHOXKEHUS, HWHAMBUAYAIBHOTO  Pa3BUTHUS

opranusma (OHTOI'€He3)
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11 KIIACC

YMeHue TOpUMEHSATh IOJNyYeHHbIE 3HAHHS JUII  OOBSCHEHHSA
OMOJIOTUYECKUX MPOIECCOB U SBICHUMU, Ui MPUHATUS MPAKTHUYECKUX
peleHHi B TOBCETHEBHOM )KU3HU B LIENIAX oOecredeHus: 6e3011acCHOCTH
CBOET0 3/I0POBbS U 37J0POBbsl OKPYKAIOIIMX JIOJIEH, COOII0IEHHUS] HOPM
IPAMOTHOI'O IOBEACHUS B OKPYKAIOLIEH IPUPOJIHOU Cpelie; TOHMMaHue
HEOO0XOAMMOCTH UCIIONIBb30BaHM TIOCTHKEHUN COBPEMEHHOM OMOJIOTHU

1 OMOTEXHOJIOT I A PalMOHAJIIbHOTI'O ITPHUPOJ0ITI0JIB30BAHUS

YMmenue peuiath 3JICMCHTAPHBIC I'CHCTHYCCKUC 3aJa4d Ha MOHO- U
,Z[I/IFI/I6pI/II[HO€ CKp€IIMBAaHUE, CLCIINICHHOC HACICAOBAHHE, COCTABJIATH
CXEMbI MOHOFI/I6pI/II[HOFO CKpPCIIUBAHUA JIA npCeaACKa3aHus

HacCJICOAOBaHHU ITPU3HAKOB Y OPraHu3MoOB

YMeHue BBINOJHATH JIaOOpaTOpHbIE M MPAKTUYECKUE pabOoThl,
coOmogate mpaBwia Tpu pabore ¢ Y4eOHBIM M J1a0OPATOPHBIM

o0opynoBaHuEM

YMeHue KpUTHUECKH OLEHUBAaTh U HMHTEPIPETHPOBATh MHPOPMAIUIO
OMOJIOTMYECKOI0 COJIEepKaHMsl, BKIIOYAOLIYIO IICEBOHAYYHbIC 3HAHUS
U3 pa3nuuHbIX UcToyHUKOB (CMMU, HaydHO-TIOMYIIsIpHBIE MaTEpUabl);
STHUYECKHE AaCHeKThl COBPEMEHHBIX HCCJIEIOBAaHUI B OHONOrUH,
MeIUIHE, OMOTEXHOJIOTHH

YMeHue co3naBath COOCTBEHHbIE MUCbMEHHBIE U YCTHBIE COOOIIEHUS,

0000111ass 6MOIOrHYeCKyt0 HH(POPMALIUIO U3 HECKOJIBKUX MCTOYHHKOB,

T'paMOTHO HUCIIOJIb30BATh MOHATUUHBIN arrapar OnoJIOrun



Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOEHHUSI OCHOBHOM
00pa3oBaTeJbHOM MPOrPaMMBbl CpeIHero 001ero odpa3oBanusi

ChopmupoBaHHOCTh 3HAHUH O MECT€ W POJIM OHOJOTHH B CHCTEME
HAYYHOT'O 3HAHHS €CTECTBEHHBIX HAYK, B (POPMHUPOBAHUN COBPEMEHHON
€CTECTBEHHO-HAYYHOW KapTUHBI MUPAa M HAYYHOTO MHPOBO33PEHHS;, O
BKJIAJIE POCCHUUCKHX M 3apyOexHBIX YYEHBIX-OHMOJIOTOB B pa3BHUTHE
Oouosoruy; (QYHKIMOHAILHOW TPAMOTHOCTH YEJIOBEKA JUIS PEUICHHS

JKHU3HCHHBIX 3aJ1a4

YMeHue packpbeiBaTh COJCp)KAHUE OHOJIOTMYECKHX TEPMHHOB U
MOHATUI: BUJ, TOMYJISIHS, TeHO(OH, IBOJIONUS, JBMKYIIHE CHIIbI
(dbakTopsI) ABOJTIOIINH, MIPUCIIOCOOJIEHHOCTD OpPraHU3MOB,
BHI000pa30BaHKE, IKOJIOTHYECKUE (hakTopsl, IKOCHCTEMA,
MIPOYIIEHTHI, KOHCYMEHTBI, PeYIECHTHI, IICTIH MTUTaHKS, YKOJIOTHUECKast

nupamuia, OnoreoreHos, onocdepa

YMeHue uznaraTb OMOJIOTHYECKHE TEOpUH (3BOIIOLMOHHAA Teopus Y.
JlapBuHa,  CHHTETHYecKas  TEOpus  SBOJIIOLMHU), 3aKOHBl U
3aKOHOMEPHOCTH (3apojsiiieBoro cxonactsa K.M. bapa, yepenoBanus
IJIaBHBIX HanpasieHui u nyrei sBosmonnu A.H. CeBepuioBa, yueHus o
ouochepe B.M. Bepuaackoro), ompenenstb ~ TpaHHUIBl  HX

NPUMEHUMOCTH K KUBBIM CUCTEMaM

YMeHue BIageTh METOAaMH HAay4YHOro TIIO3HAHUSA B Onosorun
(Ha6HIOI[eHI/Ie U OIIMCAHUC KUBBIX CHCTCM, IIPOLECCOB U HBJ'IeHPIfI;
opraHu3anusi u IIPOBCACHUC OHOJIOTTYECKOT0 OKCIICPUMCHTA,
BBIJIBUXKCHUC TUIIOTE3BI, BBISABJICHUC 3aBUCHUMOCTH MCXKOY
HCCICAYCMBbIMHU BCIIMUNHAMU, 00BsICHEHHE IMMOJIYYCHHBIX PC3YJIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, Teopnﬁ U 3aKOHOB; YMCHHC

ACJIaTh BBIBOJBI HA OCHOBAHUU MMOJTYUYCHHBIX pe?,y.]'II)TaTOB)

VYMmenne BBIJIC/IATE CYIICCTBCHHBIC IPU3HAKU CTPOCHUA OMOJIOTHYECKUX
OOBEKTOB:  BHJIOB, TMOMYJALUNA, MPOIYLIEHTOB, KOHCYMEHTOB,
penyLeHTOB, OMOTEOEHO30B U JKOCHCTEM; OCOOEHHOCTH MPOILIECCOB
HACJIe/ICTBEHHOM W3MEHUYUBOCTH, €CTECTBEHHOTO orbopa,
BHI000pa30BaHMs, TPUCIIOCOOJIGHHOCTH  OPraHW3MOB, JICHCTBUS
OKOJIOTUYECCKUX (1)aKTOpOB Ha OpraHu3Msbl, NIEPEHOCAa BEIICCTB U ITOTOKA
SHEPTUU B DKOCHCTEMAaxX, aHTPOMOTEHHBIX M3MEHEHUU B YKOCHUCTEMax
CBOEH MECTHOCTH, KPYTOBOPOTA BEIIECTB U OMOT€OXMMHUYECKUX [IUKIIOB

B Onocdepe
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YMeHue TOpUMEHSATh [OJNIyY€HHBbIE 3HAHUS  JUISI  OOBACHEHHS
OMOJIOTUYECKUX MPOIECCOB U SBJICHUMU, Ui MPUHATUS MPAKTHUYECKUX
peleHHi B TOBCETHEBHOM )KM3HU B LIENAX o0ecredeHus 6e3011acHOCTH
CBOET'0 3/I0POBbS U 37J0POBbsl OKPY’KAIOIIUX JIFOJEH, COOIIOICHHSI HOPM
IPAMOTHOI'O IOBEACHUS B OKPYKAIOLIEH IPUPOJAHON Cpeie; TIOHUMAaHUE
HEOO0XOAMMOCTH UCIIOIB30BaHMS TIOCTUKEHUN COBPEMEHHOW OMOJIOTHU

JJIA paliliOHAJIbHOI'O IIPUPOAOIIOJJIB30BaAHUSA

YMeHue pemarh 3JeMEHTapHble OMOJOTMYECKHE 3a/1adyM, COCTaBIIATH

CXEMBI IIEPEHOCA BCIICCTB U SQHECPTHUU B OKOCUCTEMAaxX (I_ICI'II/I HI/ITaHI/IH)

YMeHHe BBIIOJHATH JIAOOpPATOpHBIE M TPAKTHYECKUe paboThl,
coOnrofaTh mpaBwia Mpu padore ¢ ydyeOHBIM M JTaOOPaTOPHBIM

o0opyoBaHUEM

YMeHHe KpUTHYECKH OLEHMBATh U UHTEPIPETHPOBATH MHPOPMALUIO
OMOJIOrMYECKOI0 COJACPKAHMS, BKIIOYAIOILYIO [1CEB/IOHAYYHbIE 3HAHUS
u3 pa3iauuHblXx ucTouHuKoB (CMMU, HaydyHO-TIOMYIIsIpHBIE MaTEpUalIbl);
paccMaTpuBaTh rio0asbHbIe HKOJIOTUYECKUE poOIEMBbI
COBPEMEHHOCTH, (POPMHUPOBATh MO OTHOUIEHHIO K HUM COOCTBEHHYIO
MO3ULUIO

YMeHue co3naBaTh COOCTBEHHBIC ITMCHBMEHHBIC M YCTHBIE COOOICHMS,
000011ast 6roIOTUYECKyr0 HHPOPMAINIO U3 HECKOIBKUX HCTOYHUKOB,

T'paMOTHO HUCIIOJIb30BATh MOHATUUHBIN arrapar OnoJIorun



IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC



Kon

11

1.2

2.1

2.2

3.1

3.2

3.3

3.4

3.5

3.6

IIpoBepsieMblii 3JIEMEHT COJEPKAHUS

buonorusa xax HayKa

buonorus — mayka o >xuBod mnpupone. Pomnp Ouonorun B (opMupoBaHUU

COBPEMEHHOM HayuyHOU KapTuHbI Mupa. CucTeMa OMOJOTHYECKIX HAYK

MeTOI[BI MMO3HAHHUS KUBOU IIpUPOAbI (Ha6J’IIO,Z[eHI/Ie, OKCIICPUMCHT, OIIMCaHUuC,
HU3MEPCHHUC, KJ'IaCCI/I(bI/IKaHI/ISI, MOACIIMPOBAHUEC, CTATUCTUYCCKAA 06pa60TKa

JTAHHBIX )
JKuBbie cucTeMbl M X OpraHu3anus

XKussie cucremsl (6HocHCcTEMBI) Kak MpeaMeT u3ydeHus ouosnoruu. CBoHcTBa

OMOCUCTEM U UX pa3HOOOpas3ue

YpoBHU OpraHuzanuud OHMOCHUCTEM: MOJIEKYJISIPHO-TEHETUYECKHH, KJIETOYHBIH,

OpraHU3MEHHBbIH, MONMYIAUOHHO-BUIOBOM, SKOCUCTEMHBIH, OMOChepHbIi
XHWMHMYECKUHI COCTAB U CTPOCHUE KIIETKH

XUMUYECKUH COCTaB KJIETKHM. XHMHUYECKHE JJIEMEHTBI: MaKpO3JEMEHTHI,
MUKpO3JeMeHThl. Bona u  mMuHepanbHble BemiectBa. DOyHKIMM BOIAbI U

MHUHCPAJIbHBIX BCIICCTB B KIICTKEC. Honz{epmaHHe OCMOTHYECKOI'0 OanaHca

benku. CoctaB u crpoeHHe O€IKOB. AMHHOKUCIOTHI — MOHOMEpPHI OEJIKOB.
HezameHnMble 1 3aMEHUMbIE aMUHOKHUCIIOThl. AMUHOKHCIIOTHBIN COCTaB. Y POBHU
CTPYKTYphl O€NIKOBOM MoJieKynbl (IepBUYHAs, BTOpPUYHAs, TpPETUYHAs U
YeTBEpPTUYHA CTPYKTypa). XHMHUYEcKHe cBoicTBa OenkoB. buonormueckue
GbyHKIIHN OEIKOB.

®epMeHTHl — Ouosornyeckue karaiauzaTopbl. CTpoeHHe (epMeHTa: aKTHUBHBIN
LHeHTp, cyOcTtpatHas cneuuduuHoctb. Kodepmentsl. Burtamuubsl. Otianuus

(l)epMeHTOB OT HCOPraHNYCCKUX KAaTaJIN3aTOPOB

VYrneBoabl: MOHOcaxapuabl (TJH0K03a, pu003a U J1€30KCHpU003a), JucaxapHabl
(caxapo3a, JaKTO3a) M TOJMCAaXapuibl (KpaxMmas, TJIUKOTeH, LEeJUI0I03a).
buonorndeckne GyHKIUHU YIIE€BOIOB.

Jlununael:  TpUraMUepuabl,  crepounbl,  (ochomunuasl.  'mapodpubHO-
ruapodoOHbIe cBolicTBa. buomormueckue ¢yHkmuu gunuaoB. CpaBHEHHE

YTJIEBO/IOB, OCJIKOB M JIUIHMIOB KaK MCTOYHUKOB SHEPTUU

Hyxneunnossie kucnotel: IHK n PHK. Hykneotuasl — MOHOMEpBI HYKJIEHHOBBIX
kuciaot. Ctpoenue u pynkuu JJHK. Crpoenue n pynkunu PHK. AT®: ctpoenue
1 QyHKIIT

[uTonorus — Hayka o kierke. Kiierounast reopusi. MeToabl H3ydeHUs KIETOK
Krnerka xak nenoctHas xkuBas cuctema. OO0IMe mpU3HAKU KJIETOK: 3aMKHYTas

HapykHass MemOpana, moJekyinbsl JIHK kak reHermdeckuii ammapar, cucrema

cuHTe3a 0elka



3.7

3.8

3.9

3.10

4.1

4.2

4.3

4.4

Tumbl KJIETOK: SyKaprHOTHYECKask M MpokapruoTudeckasi. OcOOEHHOCTH CTPOCHHS
pokapuoTuueckoil  kinerku. Kierounas creHka Oaktepuil. CTpoeHue
9YKapUOTUYECKOW KiIeTKH. OCHOBHBIE OTJIMYMS DPACTUTENBHOH, XUBOTHOW H

IrpUOHON KIIETKH

[ToBepXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAJIMKC, HMX
¢bynknuu. [InasmaTnueckas memOpaHna, e€ cBoiicTBa u GyHkumu. Lluromnasma u
e€ opranouapl. OTHOMEMOpaHHBIE OPTaHOUIBI KJICTKH: 9HI0TUIa3MaTHIECKas CETh
(3IIC), anmapar ['onpaxu, au3ocomsel. [lonyaBTOHOMHBIE OPraHOUABI KIETKU:
MHUTOXOHJpUH, IuacTuabl. [lponcxokaeHne MUTOXOHApWIT M TuiacTUA. Bumsr
wactu. HememOpaHHbIe opraHoWzbl KJIETKU: PUOOCOMBI, KJIETOYHBIN IEHTP,

PECHUYKH, KTYTUKH. CDYHKLII/II/I OpraHoOn0B KJICTKH. Bximrouenus

SAnpo — perynaropHblii neHTp kieTku. CTpoeHue sapa: siiepHas 0001104Ka,

KapHOoIlIa3Ma, XPOMATHH, SAPBIIIKO. XPOMOCOMBI
TpancnopT BEIECTB B KIIETKE
KusneneaTenbHOCTh KIETKU

OOMeH BemecTB, WM METAa00NM3M. ACCHMWIISAIMS (TUITACTHYECKUH OOMEH) |
IUCCUMWIIALUS (PHEPreTUYeCKuil OOMEH) — JIB€ CTOPOHBI €IMHOro Iporecca
Mmetabosnm3Mma. Tunbl oOMeHa BemecTB: aBTOTPOGHBIN U reTepoTpodHbii. Pomb

(dbepMeHTOB B 0OOMEHE BEIIECTB U IPEBPAIICHUH SHEPTUU B KIETKE

®dorocuntes. CBetoBas U TeMHOBas (a3wl poTocuHTEe3a. Peakiuu gorocunresa.
OddexTuBHOCTH (PoTOCHMHTE3a. 3HAYeHUE (POTOCHMHTE3a /I >KU3HU Ha 3emIe.
Brnusiaue ycnoBuit cpeapl Ha (POTOCHHTE3 W CIOCOOBI TIOBBIIIEHUS €TO
MPOJIYKTUBHOCTHU Y KYIbTYPHBIX PACTCHHIA.

XeMocHuHTe3. XEMOCHHTE3HpywIlue OakTepuu. 3HAUYeHHWE XEMOCHHTEe3a JUIs

JKA3HU Ha 3emiie

OHepreTudeckuii oOMeH B KieTke. PaciiersieHue BeEIIeCTB, BbIACIECHUE U
aKKyMYyJIHDOBAaHHME OHHEPrMM B KIETKE. OTamlbl 3HEPreTUYecKoro OOMEHa.
I'mukonus. bpoxenue u ero Buabl. KHcIoponHOE OKHCIEHUE, WIN KIETOYHOE

apIxanue. DPPEeKTUBHOCTh YHEPreTUIECKOT0 0OMeHa

Peakiun matpuuHoro cunresa. ['enernueckas nadopmarus u JJHK. Peanuzanus
TeHEeTHYECKOM MHpOpMalLuu B KJeTKe. ['eHeTWdeckuid KO M €ro CBOIMCTBa.
Tpanckpunuus — marpuunblii cuate3 PHK. Tpancnsiuust — 6uocunTe3 Oenka.

KoaupoBanue amunokuciot. Pons pubocom B OuocuHTese Oenka
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Hexnerounsle ¢opmbl ku3Hu — BHpYChl. Mcropus otkpeitus Bupycos ([.U.
WBanoBckuii). OcOOEHHOCTH CTPOEHHUS M IKU3HEAEATEIILHOCTH BHUPYCOB.
baktepuodaru. bone3nu pacTeHuid, >KMBOTHBIX M YEJIOBEKa, BBI3bIBAEMBIC
Bupycamu. Bupyc nmmyHoaedunura yenoseka (BIY) — Bo3oymurens CIIM/la.

[Mpodunakrrka pacnpocTpaHeHUS BUPYCHBIX 3a00ICBaHHIA
Pa3zmHOXEeHME M MHIUBUAYAIBHOE PA3BUTUE OPTAaHU3MOB

Knerounsnii WK, WIM KU3HEHHBIA NHKIT KIeTKU. WHTepdaza u MUTO3.
[Ipoueccel, mpotekarompe B uHTEepdaze. Permkamus — peakius MaTpUIHOTO
cunteza JIHK. Ctpoenune xpomocoM. XpOMOCOMHBIH HAOOp — KapHOTHIL.
JIuniouIHBIE W TaIUIOWJHBIA ~ XPOMOCOMHBIE  HAOOpbhl.  XpOMAaTH/IBI.
[{utonornyeckue OCHOBBI PA3MHOKEHUS W HHAUBUAYAIBHOTO Pa3BUTHUA
OpraHU3MOB.

Henenne kierkm — wmuto3. Craaum muto3a. Ilpoueccsl, mpoucxomsuiue Ha

Pa3HbIX CTAAUAX MHUTO34. buonornyeckuii cMBICT MUTO3a

@opMbl pa3MHOXKEHHST OpPTaHU3MOB: Oecroyioe U MoyioBoe. Buabl Gecronoro
pPa3MHOXXEHHUS: JeJICHHEe HaJBOE, MOYKOBAaHHUE OJHO- M MHOTOKJIETOUHBIX,
CrIopooOpa3oBaHme, BETETATUBHOE pa3MHOXKeHHE. VICKycCTBEHHOE KIIOHUPOBAaHHUE

OpraHnu3mMoB, €ro 3HAYCHUEC JJIA CCIICKIINHU

ITonoBoe pa3zMHOXKEHHE, €r0 OTINYUSA OT OECIOI0ro.
Meiio3. Cragum wmeio3a. Ilpoueccel, npoucxonsduige Ha CTagusix Meio3sa.
IloBenenne xpomocom B Menose. KpoccuHrosep. buosornueckuii cmpica H

3HaYEeHNE MEN03a

["ameTorenes — mpoiecc 00pa3oBaHMs MOJIOBBIX KIETOK y KMBOTHBIX. [losoBbIe
KEJIC3bl: CEMCHHHUKU U AWYHUKH. O6pa3OBaHI/Ie " pa3BUTHEC MOJOBBIX KJIECTOK —
raMmer (CepMaro3ouj, SUleKieTka) — crepmaToreHe3 u ooree3. OCoOEHHOCTH

CTPOCHUMA SIAIIEKIETOK U CIICpMAaTO30U10B. OHJ'IOI[OTBOpeHI/Ie. HapTCHOFeHCS

WnnuBuayanbHoe — pa3BuTue  (OHTOreHe3).  OMOpHUOHAJIBHOE  pa3BUTHE
(aMOpuorenes). Jranbl SMOPUOHATLHOTO PA3BUTHS Y NMO3BOHOYHBIX KMBOTHBIX:
npoOieHue, racTpyisinus, opranorere3. [loctamOpruonansHOE pazBuTHE. THIIBI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: MpsIMOe, HempsMoe (JIMYMHOYHOE). BnusHue
Cpeibl Ha pa3BUTHE OPraHU3MOB; (PaKTOPHI, CIIOCOOHbIE BBI3BIBATH BPOXKIEHHbIE
YPOJICTBA.

Poct u pasButne pactenuii. OHTOreHe3 IBETKOBOTO PACTEHMS: CTPOCHHUE CEMEHH,

CTaauu pa3BUTUIA

HaCJ'Ie,HCTBeHHOCTI) U USMCHYUBOCTb OPTaHU3MOB
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IIpeamer u 3anauu reneTuku. Mcropus passutus reHeTUKH. Biag pocCUMCKUX U
3apyOeXHbIX  yYEHBIX B  pa3BUTHE TE€HETUKU. MeTonbl  I'€HETUKH
(rubpu10JI0rnYecKui, LUTOrCHETHYECKUH, MOJIEKYJISIPHO-TEHETUYECKHA).
OcHoOBHbIE TEHETUYECKUE NOHATHA. | eHeTnYecKass CUMBOJIMKA, UCIIOJIb3yeMas B

CXeMax CKpelIMBaHUI

3aKOHOMEPHOCTH HACJIeI0BaHUs IPU3HAKOB, YCTaHOBJIEHHbIe I'. Menaenem.
MoHnorubpuaHoe CKpemmMBaHue. 3aKOH €AMHOO0Opa3usi THOPHIIOB MEpPBOTO
nokosieHus. IlpaBwio JOMHMHHpOBaHMs. 3aKOH pAacCIUEIJIEHUS IPU3HAKOB.
['unoresa uncroTel ramer. [1oHOE U HEMOIHOE JOMUHUPOBAHHUE.

JurubpuaHoe ckpeuMBaHue. 3aKOH HE3aBUCUMOTO HAClIEAOBAHUS MPU3HAKOB.
[{uToreHeTnuyeckue OCHOBBI JUTHOPUAHOIO CKpEIIMBaHUA. AHAJIW3UPYIOIIEE
cKkpemiuBaHue. lcnonp3oBaHue — aHATM3UPYIOLIETO  CKpEIIMBAHMS  JUIS

OIIpCACIICHUSA I'CHOTHUIIA ocobu

CueruieHHOe HacienoBaHue npu3HakoB. Pabora T. Moprana mo cueruieHHOMY
HACJICJIOBAaHUIO TEHOB. HapyrieHue cCreIieHHss TEHOB B pe3yJbTaTe
KPOCCHHT'OBEpa. XpOMOCOMHAsSI TCOPHSI HACIICACTBCHHOCTH. | €HETHIECKIE KapThI.
I'enetnka moma. XpOMOCOMHOE OIpeEAeiCHHE Moja. AYTOCOMBI W TOJIOBBHIC
XpOMOCOMBI. ['OMOraMeTHbIe W TeTeporaMeTHbie OpraHu3Mbl. HaciemoBanue

IIPU3HAKOB, COCIINICHHBIX C I10JIOM

N3menunBocTh. Buabl M3MEHUMBOCTH: HEHACIIEJACTBEHHAs M HACJIEJICTBCHHAS.
Ponmp  cpenpl B HEHAcHEACTBEHHOM  M3MEHUYMBOCTH.  XapaKTEPUCTHKA
MOAN(GUKAITMOHHOW W3MEHUYMBOCTU. BapuwalrmoHHBIM psii ¥ BapuUalMOHHAS
kpuBas. Hopma peakuuu npusHaka. KonnyecTBeHHbIE U KAYECTBEHHBIE MPU3HAKU

" UX HOpMa p€aKlnu. CsoiicTBa MOHH(I)HK&HHOHHOﬁ HU3MCHYHNBOCTHU

HacnenctBennasi, wiM TEHOTUNHMYECKas, W3MEHUYUBOCTh. KoMOmHaTHBHAas
W3MEHYUBOCTh. Mel03 U TIONOBOW TMpOLIECC — OCHOBA KOMOWMHATHBHOMN
W3MEHYMBOCTH. MyTanoHHass W3MEHYMBOCTh. Kraccudukarus MyTaIuin:
TE€HHbIE XPOMOCOMHBIE, TeHOMHBIE. HacToTa ¥ NpU4YMHBI MyTaluil. MyTareHHble
(bakTopbl. 3aKOH TOMOJIOTUYECKUX PSAZOB B HACJIEeICTBEHHOUN m3mMeHunBocTH H. 1.

BasuiioBa
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11 KJIACC

T'enetuka dyenoBekxa. KapI/IOTI/IH YCJIOBCKaA. OCHOBHBIC METOAbI TEHCTUKU
4eJI0BEKa: TeHEAIOTUYECKUM, OJIM3HEIOBBI, IIUTOrCHETUYCCKUI,
OMOXMMHUYECKHUHN, MOJICKYJIApHO-TeHeTHUYeCKui. COBpEeMEHHOE OIpeeiieHre
TFE€HOTHIIA: TTOJITHOT€HOMHOE CEKBEHUPOBAHHUE, TCHOTUIIMPOBAHKUE, B TOM YHUCIIE C
nomoitnpio III[P-ananu3a. HacnencrBeHHble 3a00JIeBaHUS YEIOBEKA: I'CHHBIC
00se3HU, OOJIE3HH C HACIEICTBEHHOU MPEAPaCIONOKEHHOCTHIO, XPOMOCOMHBIC
Oone3an. CoMaTWyecKue M TEeHEpaTUBHBIC MyTaluH. [IpUHIUIBI 370pOBOTO
o0Opa3za )KU3HU, TUarHOCTUKHU, MPOMUIAKTUKH 1 JICUCHUSI TCHETUUECKHUX O0JIe3HeH.
Menuko-reHeTH4eCKOe KOHCYJIbTUPOBAaHNE. 3HAYCHUE METUIIMHCKON TeHETUKH B

MIPEIOTBPALICHUH U JICYCHUN TeHETUIECKUX 3a00JIeBaHUI YeTTOBEKA
Cenekiust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH

Cenexuus Kak HayKa 1 IpoLecc. 3apoKI€HUE CENEKIUU U JOMECTHKALUsA. YUeHne
H.W. BaBumoBa 0 ueHTpax MPOUCXOXKACHUS M MHOro0Opas3usi KyJIbTYPHBIX
pactenuii. LleHTpBl MPOMCXOXKIEHUS TOMAIIHUX >XHUBOTHBIX. CoOpT, mopoja,

mTaMM

CoBpeMeHHbIE METOJbl CeleKUUU. MaccoBblii M MHIMBUAYaAJIbHBIH OTOOPHI B
CEJIEKIIMM PACTEHUM U KUBOTHBIX. OLleHKa 3KCTepbepa. biIM3kopoicTBEHHOE
CKpelirBaHue — UHOpuAMHr. Yucras nuHus. CKpeUMBaHUE YHUCTBIX JIMHHM.
I'etepo3uc, win rubpuanas cuina. HepoacTBeHHoe ckpelyBaHue — ayTOpHIMHI.
Otnanénnas rubpuanszanus U e€ ycrnexu. VICKycCTBEHHBIH MyTareHed U
MIOJIy4YEHUE TOJHUILIONAOB. JIOCTHIKEHMSI CEJIEKIUM DPACTEHMM, JKUBOTHBIX H

MHKPOOPTraHU3MOB

buorexHonorust kak oOTpaciab MPOU3BOJACTBA. ['€HHAs WHXKEHepus. OTalbl
coznanust pekomOunantHot JIHK u Tpancrennsix opranusmos. Kierounas
nHxeHepus. Knerounsle KynbTypsl. MUKpPOKIIOHAJIBHOE pa3MHOKEHHUE PACTEHUM.
KnonupoBanue BBICOKONPOAYKTUBHBIX CEIbCKOXO3SHCTBEHHBIX OpPraHU3MOB.
Okojoruyeckue u  3Thyeckue  npobiempl. I'MO  —  reHeruuecku

MOI[I/I(I)I/II_II/IpOBaHHBIC OpTaHU3MBbI
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2.1

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

DBOIIOLIMOHHAST OUOJIOTHUS

DBOIIIOLIMOHHAS TEOPUS M €€ MECTO B OMOJIOTHH.

CBujieTenbCTBA  JBOMIONMH.  [lallGOHTOJIOrMYECKUE:  IMOCIE0BATEIbHOCTh
MOSIBIICHHSI BHJIOB B MAJICOHTOJIIOTUYECKON JICTONHUCH, TEPEXOAHBbIC (OPMBIL.
buoreorpaduueckue: cxoacTBo u paznuane GpayH u GIop MaTEPUKOB U OCTPOBOB.
DOMOpHOJIOTHYECKUE: CXOJACTBA W pa3inyusg SMOPUOHOB pPa3HBIX BHJIOB
IIO3BOHOYHBIX. CpaBHI/ITeHBHO'aHaTOMquCKHeZ T'OMOJIOTMYHBIC, aHAJIOTUYHBIC,
pPYIMMEHTApHBIC OpPTaHbl, aTaBHU3Mbl. MOJIEKYISIPHO-OMOXUMHUYECKHE: CXOJICTBO
MCXaHU3MOB HACJICACTBECHHOCTHU U OCHOBHBIX META00JIMUECKUX Hy’l'el\;l Y BCEX

OpraHu3mMoB

OpomonuonHas teopus Y. Jlapsuna. IIpeanocbulku BOSHUKHOBEHHS JAPBUHUA3MA.
JIBIDKYIIME CHITBI SBONTIONIMY BUAOB 0 JlapBUHY (M30BITOUHOE Pa3MHOKEHHUE TPU
OTPaHUYEHHOCTH PECypcoB, HeomnpeAeaéHHas H3MEHUUBOCTh, Oopnba 3a

CYILIECTBOBaHUE, €CTECTBEHHBIN 0TOOD)

Cunrernueckast teopust 3Bomtonuu (CTD) M OCHOBHBIE €€ IOJIOKEHUS.

Muxkpososmrorus. [lomynsanus Kak eIMHUIA BUAA U IBOIIOLUN

JBwxyue cuibl ((hakTophl) 3BOJIOLUMM BUAOB B INpupojae. MyTalMOHHBIN
mporecc U KOMOMHATMBHAsg WU3MEHYMBOCTb. llomysnsliMOHHBIE BOJHBI U JIpeid
reHoB. M3omsmusa u murpanus. EcrecTBeHHBI 0TOOpP — HaIpaBistoOmuid GakTop
sBOOIUH. DPOPMBI €CTECTBEHHOTO 0TOOpA.

[IpucnocoOaeHHOCT, OpraHM3MOB Kak pe3yiabTarT HBoitouuu. [Ipumepsr
IpUCIIOCOOTIEHUH Y OpraHu3MoB. ApoMop(O3bl U UAMOAIANTALINY.

Bun u Bunoo6paszosanue. Kputepuun Buga. OCHOBHbIE POPMBI BUJI00OPAa30BAHNUS:

reorpaduyueckoe, 3K0JI0rHIecKoe

MaKpOC)BOJ'IIOI_II/ISI. cDO]I)M]':»I 9BOJJOINHA q)HHeTI/I‘leCKaH, JAUBEPIrCHTHAA,

KOHBEpreHTHas, napaienbHas. HeoOpaTumocTs 3BoIOLNN
Bo3HukHOBEHUE U pa3BUTHE KU3HU Ha 3eMiie

JloHayyHbBle TIPEACTABICHUS O 3apOXKIACHUM JKW3HU. HayuHble THUHOTE3BI
BO3HUKHOBEHHUS JKM3HM Ha 3emje: abuoreHe3 M MaHCHEpMUs. XUMHUYECKas
SBOJIOLHUS. ODKCHEPUMEHTAIBHOE IOATBEPKICHUE XUMHUYECKON 3BOJIOLMH.
HauanbHble atambel 6uonorndeckoil sBomoruu. I'mnoreza PHK-mupa. IlepBeie

KJIETKHU U UX 3BOJIFOIIUA. q)OpMI/IPOBaHI/IC OCHOBHBIX I'PYIIII )KUBBIX OPraHU3MOB
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Pa3Butne xu3sHu Ha 3emiie mo spaMm M nepuopaM. Karapxeil. Apxeiickas u
nporepo3oiickas dpel. [laseosolickas spa U e€ mepuoAbl: KEMOPHUHCKHIA,
OPJIOBUKCKHW, CUJIYpPUMCKHM, JE€BOHCKHUI, KAMEHHOYTOJbHbBIM, IEPMCKHI.
Me3so3olickas 3pa 1 €€ Mepuoibl: TPUACOBBIN, OPCKUA, MEJIOBOM.

KaliHo3oiickast apa u €€ nepuopl: MajIeOreHOBbIN, HEOT€HOBbII, aHTPOIIOT€HOBBI.
XapakTepucTuka KIMMara M TEO0JOTMYECKHUX IMporeccoB. OCHOBHBIE 3Talbl
9BOJIIOIIMHA PACTUTEIBHOTO W JKUBOTHOTO MHpa. ApoMopdo3bl Yy pacTeHH U

JKHNBOTHBIX. HOHBJ’ICHI/IG, PaclBET U BBIMUPAHHUC I'PYIII J)KHUBbIX OPIraHU3MOB

Cucrema OpPraHu4YeCKoro Mupa KaK OTpPaKCHUC OBOJIIOLHHU. OcCHOBHEBIE

CUCTCMATUYCCKUC I'PYIIIIBI OPTraHU3MOB

OBoronuUs uyeroBeKa. AHTPOINOJIOTHS Kak Hayka. Pa3BuTue mnpencraBieHU o
IIPOUCXOXKACHUN 4YelloBeKa. MeTonpl u3ydeHus aHTpomnoreHesa. Cxoxacrea u
pa3nuuus 4esloBeKa U )KMBOTHBIX. CUCTEMATUUYECKOE MT0JI0KEHHUE YEJIOBEKA.

JBwxyuue cuibl (pakropsl) aHTponoreHesa. HacnencrBeHHas M3MEHUMBOCTh U
€CTeCTBEHHbII 0TOOp. OOuiecTBeHHbIH 00pa3 KU3HU, WM3TOTOBJIEHHE OpYyAUN

TpyAa, MBIIIUICHUEC, PCYb

OcCHOBHBIE CTaAMM M BETBU 3BOJIOLMHU 4YEJIOBEKA: aBCTpalonuTeku, YemoBek
ymenslid, Yenoexk mnpsamMoxonsaumui, YenoBek HeanaepranbCkuii, Yemosek
pa3yMHblidi. Haxoaku HCKOMaeMbIX OCTAHKOB, BpPEeMsl CYILECTBOBaHUS, 001acTh

pacrpocTpaHeHHsl, 00bEM FOJIOBHOIO MO3Ta, 00pa3 *KU3HU, OPYAUS

Yenoseueckue pacbl. OCHOBHBIE OOJIBIIIUE pachl: eBporeonHas (eBpasuiickas),
HETpO-aBCTPaJIOUIHASA (’xBaTopHuabHas), MOHTOJIOMAHAs (aszuarcko-
amepukaHckas). YUepThl mpUCIOCOOICHHOCTH MPEICTAaBUTENEH YEIOBEYECKUX pac

K YCIIOBHSIM CyIIECTBOBaHHUs. ENMHCTBO yenoBeyeckux pac. Kputuka pacuszma
Opranu3Mbl 1 OKpyKaroias cpeaa

DKoJorusl Kak HayKa. 3ajaud M pas3felibl SKOJIOrMH. MeToabl 3KOJOTHYECKHX
UCCIIeIOBaHU. DKoorndeckoe MupoBo33peHue. Cpesipl 00MTaHUsS OPraHU3MOB:

BOAHAA, HA3EMHO-BO3AyIIHAasA, ITIOYBCHHAA, BHYTPUOPTaHU3MCHHAA

Okonoruueckne  (axrtopel. Krnaccuduxamus — skojmormdyeckux — (akTOpOB:
abuoTtnyeckne, OWMOTHYECKHE M AaHTPOIOreHHble. J[eHCTBHE HKOIOTHYECKUX

(hakTOpOB HA OPTAaHU3MBI
AbGunotnyeckue QaxkTophl: CBET, TEeMIlepaTypa, BIAXKHOCTb. POTONEpHOAM3M.
[Ipucnocobnenuss OpraHM3MOB K JEHCTBUIO  a0MOTHYECKUX  (aKTOPOB.

buonornueckue puTmsl
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buotnueckue Qaxtopbl. Bumsl OMOTHYECKHX B3aUMOICHCTBUI: KOHKYpEHLHS,
XMIIHUYECTBO, MApa3suTU3M, MYTyaJlu3M, KOMMEHCAJIM3M (HaxjaeOHUYEeCTBO,
KBapTHUPAHTCTBO),  aMEHCAIM3M, HEUTpanu3M. 3HaueHHEe  OMOTHYECKHUX

BSaHMOHCfICTBHfI AJId CYIIECTBOBAaHUA OPraHU3MOB B IIPUPOJHBIX COO6H_[CCTBaX

DKOJIOTHYECKHE XapaKTCPUCTUKHU MIOITYJIAI M. OcHOBHEBIE IIOKa3aTeiin
nomyjidauuu: 4YUCICHHOCTb, INUIOTHOCTb, POXIAACMOCTb, CMCPTHOCTL, IPUPOCT,

MUrpamnus. III/IHaMI/IKa YHUCJICHHOCTHU IMOMYJIALUN U eé peryisanunsa
COOGH.I@CTB& 1 3KOJIOTHYECKUEC CUCTEMBI

CooOmiectBo opraHu3mMoB — OuoneHo3. CTpykTypsl OuOIEHO3a: BHJIOBas,
MPOCTPAHCTBEHHAsA, Tpoduueckas (muimieBas). Bumsl-momuHanTel. CBs3U B

onoleHo3e

Okonorudeckre cucteMbl (3kocucteMsbl). [lonstue 00 »skocucreme u
6I/IOFGOIICHO3C. (DYHKIII/IOHEUH)HBIG KOMITOHCHTBI 3KOCHCTCMbI: MNPOAYLCHTEHI,
KOHCYMEHTBI, pelyleHTbl. KpyroBopoT BEIIEeCTB U ITIOTOK SHEPTHH B 3KOCUCTEME.
Tpoduueckue (nuiEeBbIC) YPOBHH OSKOCHUCTEMBI. [IWIeBBIC IIEMM W CETH.
OcHOBHBIE TIOKa3aTeld SKOCHUCTEMbI: Omomacca, MPOIYKIHUsA. DKOJIOTHYECKUE
MUpPaMHUIIbI: TPOAYKIMH, YHUCICHHOCTH, OuoMacchl. CBOMCTBa 3KOCHCTEM:

YCTOMYHUBOCTD, CAMOPETYJIsIUA, pazBuTre. CyKIeccus

[Ipupoanbie 3x0cuCcTEMBI. DKOCUCTEMBI 03€p U pPeK. DKOCHUCTEMa XBOMHOIO MM
LIMPOKOJINCTBEHHOTO JIECa.

AHTpPOIOTr€HHbIE J9KOCUCTEMBL. ATpO3KOCHCTEMBI. YpboskocucTemsl.
buonorudeckoe n X034HCTBEHHOE 3HAYEHHUE arpO’IKOCUCTEM U YPOOIKOCHCTEM.
buopaznooOpazue kak Qakrtop ycroWumBocTH dKocucteM. CoxpaHeHue

OHOJIOTHYECKOTO pa3H006pa31/151 Ha 3emiie

VYuenne B.M. Bepnaackoro o Ouocdepe. I'paHuipl, coctaB M CTpPyKTypa
ouocdepsl. Kupoe BemectBo u ero QpyHkiuu. OcobeHHOCTH OHOchepbl Kak
rno0anbHOM 3KocucTeMbl. J[MHamudeckoe paBHOBecHME M oOOpaTHas CBS3b B
ouocdepe. KpyroBopoTsl BemecTB M OHMOTCOXMMHYECKHE IHUKIBI DJIEMEHTOB

(yraepona, azota). 30HaIBHOCTH OHOchepbl. OCHOBHBIE OMOMBI CYIIN

UYenoBeuecTBO B Ouocdepe 3emun. AHTpONMOreHHbIE W3MEHEHUs B Ouocdepe.
['oGanpHBIE IKOTOTUYECKHUE TPOOIEMEI.
OcHOBa palMOHANBHOTO  YIPABIEHUS MPHUPOJHBIMH pecypcamMu M HX

ucnosyib3oBanue. JlocTukeHus: OMOJIOTHH U OXpaHa MPUPOIbI
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