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INOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke MNporpaMmbl MO OMOJIOTMU TEOPETHUUECKYI0 OCHOBY IS
OTIpEJICICHNUS] TOAXO0J0B K (OPMUPOBAHUIO COJCPNKAHUSA Y4eOHOTO TMpeaMeTa
«buosiorus» cocTaBWIM: KOHIENTyalbHble TmonoxkeHus PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH  II€Jeil, colepKaHusi, pe3yJbTaToB OOy4YeHHUS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, TTOJIOKEHUS 00 OOIIUX MENIX 1
MPUHINNAX, XapPaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE CHUCTEMbI CPEIHETO
obmrero oopazoBanus B Poccuiickoit denepanu, a TakyKe MOJI0KEHUS O CIeIUPUKE
Ouonoruu, €€ 3HAYEHWHW B TIO3HAHUM IKUBOM TMPUPOJBI U OOecreyeHUu
CYIIIECTBOBAaHMSI YeJI0OBeYeCKOro obmiecTBa. COrjlacCHO Ha3BaHHBIM TOJIOKEHUSIM,
Onpe/iesIeHbl OCHOBHBIE (DYHKIIUU MTPOTPAMMBbI 10 OMOJIOTHH U €€ CTPYKTYpA.

[Iporpamma no Ouosoruu 1a€t NpeaCcTaBICHUE O LeNX, 00 001Iel cTpaTeruu
oOy4eHMsI, BOCTUTAHUS U PA3BUTHUS 00YUAIOIIUXCS CPEACTBAMU y4eOHOT0 MpeaMeTa
«buonorus», onpenenser o0sI3aTENbHOE MPEAMETHOE COJEPKaHUE, €r0 CTPYKTYPY,
pacrpeneneHue mo pasjieliaM U TeMaM, PEKOMEHIYEMYIO MOCIEN0BAaTEIbHOCTD
U3Y4YEHUs] YUEOHOro MaTepHaia ¢ Y4ETOM MEXIIPEAMETHBIX U BHYTPUIIPEAMETHBIX
CBSA3€H, JIOTMKH 0Opa30BaTENbHOIO MPOLECCa, BO3PACTHBIX OCOOEHHOCTEM
oOydJarommxcs.

B nporpamme o 6M0I0THHU TaK)Ke YUUTHIBAIOTCSA TPEOOBAHUS K TIIAHUPYEMbBIM
JUYHOCTHBIM, METanmpeAMETHBIM U TMPEIMETHBIM pe3yJibTataM oOOy4eHUus B
dhopmMupoBaHUU OCHOBHBIX BUIOB y4eOHO-TI03HABATEIHLHOM
JeATeIbHOCTH/YU4eOHbIX JEeUCTBUN OOYydYarolIUXCsi MO OCBOSHUIO COJEp KaHUs
OMOJIOTUYECKOTO 00pa30BaHMUSI.

B nporpamme mo 6uonorun (10—11 xaccel, 6a30BbIi YPOBEHB) peain30BaH
IOPUHIMI TPEEMCTBEHHOCTH B H3y4Y€HUU Ouojoruu, Onarojapss 4yemy B Hel
MPOCMATPUBACTCS HANPABIECHHOCTh HA pa3BUTHE 3HAHUW, CBA3AHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, LEHHOCTHBIX
OpUEHTAIUH JIMYHOCTH, SKOJOTUUECKOTO MBIIUICHHS, PEJICTABICHUN O 3[I0POBOM
oOpa3e XM3HM M OEpEKHBIM OTHOIIECHHUEM K OKpYKAIOUIeH MPUPOIHOU cpere.
[TosTOMy Hapsy ¢ M3ydYeHHEM OOIIEOMOJIOTHYECKUX TEOPHH, a TaKKe 3HaAHUU O
CTPOCHHUH >KUBBIX CUCTEM PA3HOT0 paHra M CYUIHOCTH OCHOBHBIX MPOTEKAOIIUX B
HUX TPOIIECCOB B MPOTrpaMMe MO OMOJIOTHH yAEJIEHO BHUMAaHHUE HCIIOJIh30BAHUIO
MOJYYEHHBIX 3HAHUN B TTOBCEIHEBHOM KU3HU JJIA PEIICHUSI TPUKIAIHBIX 337a4, B
TOM YHCJie: TPOPUIAKTUKYA HACJIEACTBEHHBIX 3a00JieBaHUN YeIOBEKa, MEIUKO-
T€HETUYECKOT0 KOHCYJIbTUPOBaHUsI, 000CHOBAHUS KOJIOTHYECKH 11€JIECO00Pa3HOTO
TOBEJICHUS B OKPYKAIOWIEH MTPUPOIHON Cpede, aHaIN3a BIMSHUSA XO3IMCTBEHHOM
JIEATEIIbBHOCTH YE€JIOBEKA Ha COCTOSSHUE MPUPOJHBIX U MCKYCCTBEHHBIX HKOCHUCTEM.
Ycunenue BHHMaHWS K TMPUKIATHON HAMPaBICHHOCTH YYEOHOro mpeaMera
«buonorus» NpoAMKTOBAHO HEOOXOAUMOCTHIO 00€CTIeUeHUS YCIOBUH JJIsl pEIICHMSI



OJIHOM M3 aKTyalbHBIX 3a7a4 IIKOJLHOTO OMOJIOTHYECKOTO 00pa30BaHuUs, KOTOpas
npeanosiaraer GopMupoBaHue y oOydaroluuxcsi COCOOHOCTU aJanTUPOBATHCS K
WU3MEHEHUSIM JUHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUPA.

buonorus Ha ypoBHE cpemHero ooOmero o0pa3oBaHHS 3aHUMACT Ba)KHOE
mecto. OHa obecreunBaeT (GopMHUpPOBaHUE y OOYYAIOIIMXCS MPEACTABICHUN O
HAy4YHOM KapTUHE MHpA, pacIIdpseT U 000OUIaeT 3HAHUS O XKUBOW Mpupone, €&
OTJIMYUTENbHBIX TMPU3HAKaX — YPOBHEBOW OpraHW3alldd M HBOJIIOIUHU, CO3JAET
yCIIOBHUSI  JJIS: TO3HAHWS  3aKOHOB  JKUBOW  MPHUPOIBLI,  (OPMUPOBAHUS
(YHKIIMOHATBPHOW TPAMOTHOCTH, HAaBBIKOB 3J0pPOBOTO M 0e30macHOro obpasa
YKW3HU, SKOJOTMYECKOTO MBIIIJIEHHUS, IECHHOCTHOTO OTHOIIEHUSI K KUBOW MIPUPO/IE
U YEJIOBEKY.

Bonbiioe 3HaueHre OUOIOTUSI UMEET TAKXKE JIJISl PEIICHUs] BOCIIUTATEIIbHBIX U
pa3BUBAIOIIMX  3ajlad  CpeAHero  oOmero oOpa3oBaHUs,  COLUAIM3AIUU
oOyuaronuxcs. M3ydenue 6mosornn odecrneynBaeT yciaoBHs sl GOpMUPOBAHUS
WHTEJUICKTYalbHbIX, KOMMYHHUKAIIMOHHBIX W  HMH(POPMAIIMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIbTYpbI, CIIOCOOCTBYET HMHTETpAIlMM OUOJOTHYECKUX 3HAHUU C
MPEAICTABICHUSIMU U3 IPYTUX YUEOHBIX MPEAMETOB, B YACTHOCTHU, PU3UKU, XUMUU U
reorpadguu. Ha3BaHHBIC TOJOXKEHHUS O TMpeJHA3HAUYCHUM Y4YeOHOTO IMpeaMera
«buonorus» COCTaBWIM OCHOBY [IJIsl OMNpEACiCHUs IMOAXO0JI0B K OTOOpy H
CTPYKTYpPUPOBAHUIO €r0 COJAEpKaHUsA, TMPEJICTABICHHOTO B MporpaMMme IO
OHMOJOTHH.

OT60p coxaepkanusi yueOHOro npenmera «buonorusi» Ha 0a30BOM YpPOBHE
OCYIIECTBJIEH C MO3UIUNA KyJIbTypOCOOOPA3HOTO TMOAXO0Aa, B COOTBETCTBUM C
KOTOPBIM OOy4arouuecs: JOJDKHBI OCBOMTh 3HAHUS W YMEHHUS, 3HAYUMBIC s
dbopmupoBaHus OOIIEH KYJIbTYphI, ONPEEIAIONUE aJeKBaTHOE TIOBEICHHE
YeJIOBeKa B OKPY’KAOIIEH MPUPOJHON cpejie, BOCTpEOOBAHHBIE B IOBCEIHEBHOM
JKU3HU U TNpaKTUYECKou aestenbHOCTA. Oco00e MECTO B ATOM cHUCTeMe 3HaHUU
3aHUMAIOT DJIEMEHTBI COJICPIKAHUSI, KOTOPBIE CIY>KAaT OCHOBOU JjIsi (pOpMUPOBaHUS
MPEJCTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
[IEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH, CIOCOOCTBYIONIUX  T'yYMaHH3AIluU
OMOJIOTUYECKOTO 00pa30BaHUSI.

CTpyKTypupOoBaHUE COJIEp)KaHUs y4eOHOro Marepuajia B MpOrpamme 1o
OMOJIOTMM OCYIIECTBJIEHO C Y4Y€TOM NPUOPUTETHOTO 3HAYEHUS 3HAHUN 00
OTIIMYUTENBHBIX OCOOCHHOCTSX JKUBOW MPHUPOJBI, O €€ YPOBHEBOUW OpraHu3aIliu U
HBOJTIOIMHU. B COOTBETCTBHUM C 3TUM B CTPYKType yueOHoro mpeameta «buomorus»
BBIJICJICHBI CIICIYIONINE COJIepKaTeIbHbIe JIMHUU: «buojorus kak Hayka. MeToapbl
Hay4yHOTO mo3HaHus», «KieTka kak Ouosoruueckas cucrema», «OpraHu3M Kak
ouosiormyeckas cucremayn, «CucrtemMa M MHOrooOpasue OpPraHU4YeCKOro MHpPay,
«IBOJIOLMS KUBOU MPUPOABD, « IKOCUCTEMBI U IPUCYIIIHE UM 3aKOHOMEPHOCTH.



[enr m3yuenus yuyeObHoOro mnpeamera «buonorus» Ha 0a30BOM YPOBHE —
OBJIaJIcHHE  OOy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHW3allid J>KUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEeHHE YMEHHU
WCIIOJB30BaTh ATU 3HAHUS JUISl TPAMOTHBIX JICUCTBUUA B OTHOIICHUM OOBEKTOB
YKUBOU MPUPOABI U PEUICHUSI PA3TUYHBIX KU3ZHEHHBIX MPOOJIEM.

JocTikenue 1enu u3ydeHusi yueoHoro npeamera «buosnorus» Ha 6a3oBom
YpOBHE 00€CIEUNBAETCS PEIICHUEM CIEAYIOMINX 3a/1ay:

OCBOEHHE OOYYAIOUIMMHCS CHCTEMbl 3HAaHUM O OHOJOTHYECKHX TEOPHSX,
YUCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBWIaX, CIYKAIIUX OCHOBOM
U1t POPMHUPOBAHUS TIPEICTABICHUA O €CTECTBEHHO-HAYYHOW KapTHHE MHpPA, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHM3alvu, BBIJAIOIIMNXCS OTKPBITUSIX U COBPEMEHHBIX
HCCJICTIOBAHUSIX B OMOJIOTHH,

dbopmMupoBaHUEe Yy OOYYaIOMIMXCS TMO3HABATEIbHBIX, WHTEIUICKTYIbHBIX WU
TBOPYECKUX CIOCOOHOCTEW B MPOIECCe aHaIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTUM HAYYHBIX B3IJISIOB, WJEH M TOJXOJIOB K HM3YYEHHIO >KHBBIX CHUCTEM
Pa3HOTO YPOBHS OpraHU3aluu;

CTAaHOBJICHHE Yy oOOydarommxcs oOmeil KyJabTypbl, (YHKIHOHAJIBHOM
rPaMOTHOCTH, Pa3BUTUE YMEHUUN OOBSCHSITH U OLICHUBATH SIBIICHUS OKPY>KAIOIIErO
MUpa >KUBOW MPUPOJIbl HA OCHOBAHUH 3HAHUH U OTIBITA, MOTYYEHHBIX TIPU U3YUCHUU
OMOJIOTHH;

dbopmupoBaHue y OOydYalrOIIUMXCS YMEHUN WUIIOCTPUPOBATh 3HAYEHUE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATCIIBHOCTH YeOBEKa, pPa3BUTHHU
COBPEMEHHBIX MEUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCIUTaHUE YOEKIAEHHOCTH B BO3MOKHOCTH TO3HAHHUS YETOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOUMOCTH OEPEIKHOTO OTHOIICHUS K HEH, COOTIOICHHS ATHICCKHUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMIA;

OCO3HAHUE IICHHOCTH OHOJIOTUYECKUX 3HAHWM JJIsI TIOBBIIMICHUS YPOBHS
HKOJIOTHYECKOM KYJIBTYPBI, 11 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUN U YMEHUN B TIOBCETHEBHOM XKM3HU IS
OLICHKU MOCJIEACTBUM CBOEH NEATEILHOCTH IO OTHOLIECHHIO K OKPYJKAIOIIEH cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHME U COOJIIOJICHHE Mep MNPOPUIAKTUKH
3a00J1eBaHUM.

B cucreme cpennero oOmiero obOpaszoBanusi «buosorus», w3ydaemas Ha
0a30BOM YpOBHE, SIBISICTCS OO0S3aTEIbHBIM YYEOHBIM TMPEIMETOM, BXOMSIINM B
COCTaB MpeaMeTHOH o0nacTi « EcTecTBeHHO-Hay4YHbIE TPEIMETHI.

st u3yueHusi 6MoJioruu Ha 6a30BOM YPOBHE CPEIHET0 O0IIero oopa3zoBaHus
otBoauTcs 68 yacos: B 10 kitacce — 34 yaca (1 yac B Hexnento), B 11 kiacce — 34 yaca
(1 yac B Heneno).



COJEPXAHUE OBYUYEHUA
10 KIIACC

Tema 1. buoJsiorusi Kak Hayka.

buosnorust kak Hayka. CBsizb OMOJOTHUU C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMH HaykKamu, (Quiiocodueit, STUKOM, 3CTETUKON M MPaBOM.
Posnb 6uonorun B hopMupoBaHUM COBPEMEHHOM HayuHOI KapTuHBI Mupa. Crucrema
OMOJIOTUYECKUX HaYK.

MeTobl TO3HAaHUS KUBOUW IPUPOABI (HAOII0ACHUE, IKCIIEPUMEHT, OMIMCaHUE,
u3MepeHue, Kkiaccuukanusi, MOJEIUpPOBAHMUE, CTaTUCTUUecKas oOpaboTKa
JTAHHBIX ).

JlemoncTpanum:

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

Tabnuibl U cxeMbl: «MeTo/ bl TO3HAHUS YKUBOU MPUPOJIBI.

JlabopaTopHbie U MIpaKTHYECKHE PadOThI:

[Ipaktrnueckass padora Ne 1. «Jcnonb3oBaHuE pa3IMYHBIX METOAOB MpHU
U3YYEHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U HX OPraHU3AIUSA.

JKuBbie cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3yueHus: ononoruu. OTinane
YKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOJIBI.

CBoiicTBa OMOCHCTEM U UX pazHOOOpasue. YPOBHU OpraHU3alui OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNONMYJSIIUOHHO-
BHJIOBOM, SKOCHCTEMHBIN (OMOreoIeHOTHYeCKu ), OMoCc(epHBIA.

JlemoHncTpanum:

Tabnuipl u cxembl: « OCHOBHBIE MPU3HAKK KU3HUY, «YPOBHH OpraHU3alUU
YKUBOU IIPUPOIBI».

O6opynoBanue: mojaenb Mojiekyibl JIHK.

Tema 3. XumMuueckuii cCOCTaB M CTPOEHHNE KJIETKH.

XUMHUYECKAN COCTaB KIIETKU. XHUMHUYECKHE JJIEMEHTBI: MAaKpPOJJIEMEHTHI,
MHKpPO3JIEMEHTHI. Bosa 1 MUHEpalibHbIE BEILIECTBA.

OyHKIMK BOABI W MHUHEPaAIbHBIX BellecTB B kieTke. llommepxanue
OCMOTHUYECKOro OanaHca.

benku. CoctaB u cTpoeHre OenKoB. AMUHOKHCIOTBI — MOHOMEPHI OEJIKOB.
He3ameHnmble M 3aMEHUMbIE aMUHOKUCJIOTHl. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl ~O€JIKOBOW MOJIEKYyJbl (TIepBUYHAs, BTOPUYHAS, TPETHUYHAS U
YETBEPTUYHAS CTPYKTypa). XHMHYECKHE CBOICTBa OenkoB. buonornueckue
byHKIIUM OEIKOB.



depMeHTHI — OMoJIoTHUYecKre KaTaiu3aTopsl. CTpoeHne pepMeHTa: aKTUBHBIM
HeHTp, cyOctpatHas cnenuduyHocTh. Kodepmentsl. Burtamuubl. Otiauyus
(GbepMEHTOB OT HEOPTraHUYECKUX KAaTalu3aTOPOB.

VYrneBoasl: MOHOCaxapuibl (TJII0K03a, prb03a U Je30KCUpu003a), Tucaxapuisl
(caxaposa, JlakTo3a) W ToJHMcaxapuibl (Kpaxmaj, T[JUKOTeH, LEeJUII003a).
buonornyeckue GpyHKIIMM YTII€BOIOB.

Jlunuael:  Tpurauuepuabl, QocPoaunuasl, CcTepouasl. [HapoduiIbHO-
ruapodobHbie  cBoicTBa. buonormueckue Qynkumu sunuaoB. CpaBHEHHE
yIJI€BOJIOB, OEIKOB M JTUMHUI0B KaK HCTOUHUKOB YHEPTHH.

Hyxnennoseie kucnorsl: JHK wu PHK. Hykneormaer — MoOHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pyukuu JJHK. Ctpoenue u ¢pynkiuun PHK.
Bunael PHK. AT®: ctpoenne u pyHKIIHIH.

[{utonorus — Hayka o kietke. Kiietounas Teopus — mpuMep B3aUMOAECUCTBHUS
uei 1 pakToB B HAYYHOM MMO3HAHUU. MeTObl N3yUEHUs KIETKH.

Knerka xak nenoctHas sxuBast cucrema. O0mye Npu3Haky KIETOK: 3aMKHYTast
Hapy>kHas MmemOpana, moiekynbl JIHK kak renermdeckuit ammapar, cucrema
CUHTE3a Oerka.

Tunel KJIETOK: JyKapuoTH4YecKas U mpokapuotuyeckasd. OcoOEHHOCTH
CTpPOEHHUsI MPOKapHOTUYECKOM KieTku. KierouHas creHka Oaktepuii. CTtpoeHue
AYKApUOTHYECKON KIeTKH. OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM W
IrpUOHOM KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAsl CTE€HKA, TJIMKOKAIUKC, MX
¢bynkuuu. [Inazmarnueckas memOpana, e€ ceorictBa 1 pyHkuuu. [{lutornasma u eé
opranouipl. OnHoMemOpanHbie opranounbl kietku: JIIC, anmmapart ['ombmxwy,
an30coMbl. [1oyaBTOHOMHBIE OPraHOWIbBl KJIETKHM: MHUTOXOHIPHH, ILIACTUIBI.
[Ipoucxoxxknenne MUTOXOHApHM u TuiacTua. Bunbr mmactun. HememOpanHbie
OpraHOWJIbl KJIETKUA: PUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOJIHA, PECHUYKH,
KIyTUKU. DYHKIIMKM OPraHOUAOB KJIETKU. BKiltoueHus.

SAnpo — perynatopHblil neHTp KiaeTku. CTpoeHue sjpa: sjuepHas 000youka,
KapuoIUIa3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHCcHoOpT BELIECTB B KIETKE.

JdeMoHCcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. llnelinen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®pankiun, K. M. bap.

Junarpammel: «PacnpeneneHne XMuMHYECKUX JJIEMEHTOB B HEXKUBOU ITPUPOIEY,
«PacnipeneneHne XUMHUECKUX 3JIEMEHTOB B >KMBOU MPUPOJIE».

Tabmuubl u cxembl: «llepuoandeckas Tabnuia XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHre MoJeKyJibl BoJb», «brocunTes 0enka», «CTpoeHrne MOJIeKyJIbl OenKay,
«Ctpoenne pepmentay, «Hyknennossie kucnotel. JJHK», «Ctpoenue momnexybl



AT®», «CtpoeHne >3yKapuOTHYECKOM KIETKW», «CTpOEHHE KMUBOTHOM KIIETKU»,
«CTpoeHue pacTUTENbHOM KIETKN», «CTpOeHHE MNPOKAPUOTUYECKOW KIETKNY,
«CTpoeHue sapa KIETKN», « Y TIeBOAbD, «JIMIuIbD.

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

JlaGopaTopHble U NpaKTHYECKHE Pa0OTHI:

JlaGopatopnas pabora Ne 1. «M3yueHne KaTaJIUTUYECKONH AaKTUBHOCTH
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajasbl)y.

JlabopatopHas pabora Ne 2. «/3ydyeHuwe CTpOCHHS KICTOK pAcCTEHUH,
JKUBOTHBIX M OaKTepHil MoJ, MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpEnaparax u ux
OMHCAHUEY.

Tema 4. 7KusHeaesITeJIbHOCTh KJIETKH.

OOMEH BENIeCTB, WU METa00IN3M. ACCUMUIIALMS (TUIACTUYECKUM OOMEH) U
JUCCUMUJIISIIIUA (SHEPTeTUUECKUil OOMEH) — JIBE CTOPOHBI E€IMHOrO Ipoliecca
MeTrabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB W DHEPrud B TMOHUMAHUU
MeTabom3ma.

Tunbel oOMeHa BellecTB: aBTOTPOGHBIN U reTepoTpodHbIi. Poib (hepMeHTOB B
oOMeHe BeIleCTB U MPEBPAIICHUN SHEPTUH B KIIETKE.

®ortocunte3. CmeroBas W TeMHOBas (a3bl (GoTocuHTe3a. Peakuuu
dborocunTe3a. DPheKTUBHOCTh (OTOCHHTE3a. 3HAUCHUE (DOTOCHUHTE3a JJIs KU3HU
Ha 3emsie. BiausiHue ycnoBuil cpeapl Ha (D)OTOCUHTE3 U CIIOCOOBI MOBBIIICHUS €T0
MPOJAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUM.

XeMOCUHTEe3. XEeMOCUHTE3UPYIOIINe OakTepuu. 3JHAaUeHHE XEeMOCHHTE3a IS
JKW3HU Ha 3eMJIe.

OHepreTuueckuii oOMeH B kjeTke. Pacieniienue BeiiecTB, BbIJCICHUE U
aKKyMYJINPOBAHUE PHEPTUHU B KJIETKE. DTambl YHEPreTUUECKOro 0OMeHa. [ ukoums.
bpoxenue u ero Buabsl. KucimopogHoe oOKucIeHUE, WU KIETOYHOE JbIXaHUE.
OxucnurensHoe GochopunpoBanne. IPGHEeKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

Peaknmm wmatpuyHoro cuHTe3a. [enermueckas wuHpopmanus u JIHK.
Peanuzanmsi renetudeckoil nHopmanumu B KiIETKe. | eHETWYECKUU KOA U €ro
cBoiicTBa. Tpanckpunuus — Marpuusblii cuHTe3 PHK. Tpancnsiuus — Guocuntes
Oenka. Ortanbl TpaHcasuuu. KoaupoBaHwe amMuUHOKUCIOT. Posb pubGocom B
OounocuHTe3e Oenka.

Hexknerounsie ¢popmbl sxu3HU — BUpychl. ctopust oTkpeiTust Bupycos (/1. U.
NBanoBckuit). OCOOEHHOCTH CTPOCHMSI W JKMU3HEHHOTO IIMKJIa BHUPYCOB.
baktepuodaru. bonesHu pacTeHui, JKUBOTHBIX M YEJIIOBEKA, BbI3bIBAEMbIC
Bupycamu. Bupyc ummynoxneduiura yenoseka (BMIY) — BozOyautens CIIM/a.



OOpatHast ~ TpaHCKpuILMsg, peBepraza W uHTerpaza.  lIpodwunakruka
pacnpocTpaHeHuUsl BUPYCHBIX 3a00JIEBaHUIA.

JdeMoHCcTpanuu:

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

Tabmuubr u cxembl: «Tunbl muTanusy, «Metabomuzm», «MUTOXOHAPHUSY,
«JHepreTuyeckuii oomen», «Ximopomnacty, «Potocunred», «Ctpoenne JIHK»,
«CTtpoeHue U PyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuit komy,
«Bupycs», «bakrepuodarn», «Ctpoenue u xu3HeHHbIN 1K Bupyca CIIM/a,
oaxTepuodaray, «Pemmmkarus JTHK.

Oo6opynoBanue: monenu-anmmnkauun «Yasoenue JHK w Tpanckpunuumsy,
«buocunres 6enkay, «CTpoeHue KIeTKn», Mojesb cTpykTypsl JJHK.

Tema S. Pa3MHOKeHNe M HHAMBHAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KiieTouHbIii UK, WM >KU3HEHHBIM LMK KiIeTku. MHTepdaza u MHUTO3.
[Ipomecchl, mpoTekatoie B uHTepdaze. Pemnmukanus — peakuys MaTpUYHOIO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBIM Ha0Oop — KapHOTHIL
JumiouHeIi W TatvIOMJHBIA  XpOMOCOMHBIE  HAOOphl.  XpOMaTHUbI.
[{uTonorudyeckue OCHOBBI PA3MHOKEHHSI W  WHIWBUAYaJIbHOTO  Pa3BUTHUSA
OpPTraHU3MOB.

Henenne knetkn — muto3. Craguu murtosa. [Iporeccel, mpoucxoasmuye Ha
Pa3HbIX CTAAUIX MUTO3a. bUOJTOrMYECKU CMBICIT MUTO3A.

[Tporpammupyemasi rubenb KISTKH — aromnTo3.

@®opMbI pa3MHOXKEHHSI OPraHU3MOB: Oecrosioe U nmosioBoe. Buael Oecrnonoro
pPa3MHOXXEHUS: JIeJICHWE HaJIBOE, ITOYKOBAHME OJIHO- W MHOTOKJIETOYHBIX,
CIIOpooOpa3oBaHKE, BETETATUBHOE pa3MHOXeHUE. VICKyCCTBEHHOE KJIOHUPOBAHUE
OpPraHMU3MOB, €r0 3HAYEHUE JIJIs1 CEJIEKIINU.

[TooBoE pazMHOKEHHE, €T0 OTINYUSI OT OECTIOJIOTO.

Meito3. Cranuu meiio3a. Ilpouecchl, npoucxonsiine Ha CTagusx MeHosa.
[ToBenenne xpomocoM B Meno3e. KpoccuHrorep. bHOMOrMYecKuid CMBICT U
3HAYEHHE MEHUO03a.

["ameTorenes — mporiecc 0Opa3oBaHUs TMOJOBBIX KIETOK Yy >KHUBOTHBIX.
[TonoBeie Kene3bl: CEMEHHUKH U SMYHUKUA. OOpa3oBaHWE W PAa3BUTHUE TOJOBBIX
KJIETOK — TaMmeT (CrepMaro30ujl, SMIEKJIeTKa) — CIIEpMAaTOreHe3 U OBOICHE3.
OCOOEHHOCTH CTPOCHUSI SAMIEKIETOK W crepMaro3ousoB. OTUI0I0TBOpPEHUE.
[TapTenorenes.

NunuBunyanbHoe pa3BuTHE (OHTOTE€HE3). OMOpPHOHAIBHOE Pa3BUTHE
(amOpuorenes). DTanbl SMOPUOHATBHOTO PA3BUTHUS Y MO3BOHOYHBIX YKHUBOTHBIX:
npoOJieHue, racTpyssinus, opraHoreHne3. IloctamOpuoHanbHOe pa3BUTHE. THIBI
NOCTAIMOPHOHAIBHOTO Pa3BUTHS: MpAMOE, HempsiMoe (JIMYMHOYHOE). BrausiHue



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

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

JlemoHcTpanum:

Tabmuubl u cxembl: «DopMmbl pa3sMHOKEHHS OPraHu3MOBY», «JIBoliHOE
OIUIOJOTBOPEHUE Y LBETKOBBIX pacTeHUi», «BereraruBHoe pa3MHOKEHHUE
pacteHui», «Jlenenne kiIeTku OakTepuity, «CTpOEHUE TIOJIOBBIX KJIETOKY,
«Ctpoenue xpomocombl», «Kierounsrii nuukmy, «Permmukarmus JJHK», «Mutosy,
«Menosy», «Ilpsmoe u HenpsaMoe pa3BuTue», «l'amerorenes y MIeKONUTAIOMNX U
4esnoBeka», «OCHOBHBIE CTAJIMM OHTOTE€HE3A.

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENApaThI «CniepmaTo30u bl
MJICKOIIUTAIOWIETOY, «SHIeKIeTKka MeKonuTarumeroy, «Kapuoknnes B KieTkax
KOpEIIIKa JIyKa», MArHUTHAas MOJEb-alIuIMKauus «/leieHne KIeTKn», MOJIEIb
JAHK, monenp meTada3zHoi XpoOMOCOMBI.

JlaGopaTopHblie M NpaKTHYeCKHe padoThI:

JlabopaTtopHas pabota No 3. «HaOmiomeHue MuTO3a B KJIETKAaX KOHYMKA
KOpEIIIKa JIyKa HAa TOTOBBIX MUKPOMPENapaTaxy».

JlaGopatopHas pabota Ne 4. «M3yueHuwe CTpOCHHS TOJIOBBIX KIJIETOK Ha
rOTOBBIX MUKPOIIPENapaTaxy.

Tema 6. HacsiencTBEeHHOCTh M N3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTUKU. Mictopus pa3BuTus reHeTUKHA. Poib nuToI0TMn
U SMOPHOJIOTUM B CTAHOBJICHUU TEHETUKHU. BKiaa poOCCHUCKUX M 3apyOeKHBIX
V4€HBIX B pa3BUTHE TEHETHUKUA. METONbl TEHETUKH (TUOPUIO0JIOTUYECKUM,
HATOT€HETUYECKUH, MOJEKYISIpHO-TeHETUYECKHi1). (OCHOBHBIE T€HETHYECKHE
NoHATUS. ['eHeTnuecKkas CHMBOJIMKA, UCTIOJIb3yeMasi B CXEMaX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACJIEIOBaHUS MPU3HAKOB, YCTaHOBIEHHbIE . MeHaenem.
MonorubpuiHoe CKpeuMBaHue. 3aKOH eIWHO00pa3us THOPUIIOB TIEPBOTO
nokoJneHud. [IpaBuno qoMuHUpOBaHMs. 3aKOH pACIICIUICHUS IPU3HAKOB. [ nnore3a
YUCTOTHI raMeT. [1oHOEe M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpugHoe  CKpemuMBaHWe. 3aKOH  HE3aBUCHMOTO  HAaCIeOBaHUS
npu3HakoB.  [luToreHeTHMYeCcKWe€  OCHOBBI  JUTHOPUAHOTO  CKPEIIMBAHUSA.
Ananusupymolee ckpenpanue. Fcnonp30Banne aHaTM3UPYIOIETO CKPEITMBaHUS
JUTSI OTIPEICIICHUSI TEHOTHIIA OCOOH.

CueruieHHoe HacienoBaHue npu3HakoB. Pabora T. Moprana no cuernjieHHOMY
HacJIeIOBAaHUIO TeHOB. HapyIieHue clenaeHns reHOB B pe3yJibTaTe KPOCCUHTOBEPA.

XpOMOCOMHasl TEOPUS HACJICACTBEHHOCTHU. [ eHeTuYecKue KapThl.



['eneTuka nosa. XpoMOCOMHOE ONpEAEICHUE Moya. AyTOCOMBI U TOJOBBIE
XpOMOCOMBI. ['OMOraMeTHble W TreTeporaMmeTHele opraHu3Mmbl. HacnegoBanue
MIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3meHunBOCTh. BHIbl ”3MEHUMBOCTHU: HEHACIIEICTBEHHAs U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpHUCTHUKA
MOAU(PUKAIIMOHHON U3MEHUYUBOCTU. BaprallMOHHBIN psifi ¥ BapuallMOHHAsl KpUBasl.
Hopma peakunu npusHaka. KolnuecTBEHHbIE M KaYECTBEHHBIE NMPU3HAKU U HX
HOpMa peakimu. CBOMCTBA MOAM(PUKAITMOHHON N3MEHUYNBOCTH.

HacnencrBeHHasi, WM TIE€HOTHUIMYECKas, W3MEHUYMBOCTh. KomOnHaTnBHas
U3MEHYMBOCTh. Mei03 W TMOJOBOM MPOIECC — OCHOBA KOMOWHATHBHOU
U3MEHUYUBOCTU. MyTalimoHHasi u3BMEeHUMBOCTh. Kitaccudukanust MmyTaiiuii: TeHHbIE,
XpPOMOCOMHBIE, FTeHOMHBIE. YacToTa U NpUYHHBI MyTaluii. MyTareHHbIe (aKTOPBHI.
3aKOH rOMOJIOTHYECKHX PSAAOB B HacleACTBEHHOM n3menunsoctu H. M. BaBuiiosa.

BHesnepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTb.

I'enernka 4yenoseka. Kapumorun demoBeka. OCHOBHBIE METOIbBI T'€HETHUKU
4eJI0BEKa: FeHeaIOTnYeCKuil, OJTM3HEOBBIN, IUTOT€HETUYECKUN, OMOXUMHUYECKUH,
MOJIEKYJIAPHO-T€HETUYECKHM. CoBpeMeHHOE OIIPENICIICHUE IeHOTHUIIA!
ITOJTHOTEHOMHOE CEKBEHUPOBAHWE, T€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[T11{P-anamm3a. HacmencTtBennnie 3a00JicBaHUS 4YeEJIOBEKAa: TEHHBIC OOJIC3HHU,
00JIe3HN C HACJIEICTBEHHOM MpeApacroyioKeHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue H reHepaThBHble MyTauuu. CTBONOBBIE KJIETKHU. [IpuHIUIIBI
3I0POBOT0 00pa3a *U3HH, TUATHOCTUKHU, MPOPUIAKTUKU U JIEYEHUS T€HETUYECKUX
Oosie3Hel. MeauKo-reHeTHYeCKoe KOHCYJIbTUPOBAHHME. 3HAYEHUE MEIUIIMHCKON
TE€HETUKHU B MPEAOTBPALICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHU YEIOBEKa.

JdeMoHCTpaum:

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

Tabnuib! v cxembl: «K MOHOTHOPHIHOE CKPEILIMBAHKUE U €70 IUTOT€HETUYECKAsI
OCHOBa», «3aKOH PACIIEIJIEHUS U €70 HIUTOT€HETUYECKAsI OCHOBAY, «3aKOH YHCTOTHI
rameT», «/urnbpuanoe ckpemuBanney, « [ {lutonorunyeckne 0CHOBBI TUTHOPUTHOTO
CKpeluBaHussy, «Menosy», «BzanmMoaencTBue aielibHbIX T€HOB», «I eHeTnueckue
KapThl pacTEHUH, )KUBOTHBIX M YEJNOBEKA», «I'eHeTnka moya», «3aKOHOMEPHOCTH
HACJIEIOBAaHUsI, CLUEIUICHHOTO € MoJoM», «KapuoTumel yenoBeka W KMBOTHBIX),
«Bunpl m3smeHunBOCTHY, «MoaudukamoHHas H3MEHUYMBOCTHY, «HacnmemoBanme
pesyc-daktopay, «I'eHeTuka rpymm KpoBmw», « MyTarimoHHas U3MEHUYUBOCTDY.

O6opynoBanue: MojAeNU-aNIIUKaIU  «MOHOTHOPUIHOE CKpEUIMBAHUEY,
«Henonnoe nomuHupoBanuey, «Jurnbpunnoe ckpemmBanue», «llepekpéct
XPOMOCOMY, MUKPOCKOIT U MUKpoTipenapart «J[po3odumna» (Hopma, MyTaruu Gopmbl
KPBUIBEB U OKPACKU Tena), repbapuii «['opox moceBHOM».



JlaGopaTopHble U MpaKkTHYECKHEe PA0OThI:

JlaGoparopHass pabora Ne 5. «M3ydyeHue pe3yabTaTOB MOHOTMOPHIHOTO U
JUTUOPUIHOTO CKPELIUBAHUS Y APO30(QHIIbI HA TOTOBBIX MUKpPOIIpEnapaTaxy.

JlabopaTtopHnas pabora Ne 6. «M3yuenne MoaubUKAIMOHHON N3MEHUNBOCTH,
ITIOCTPOECHUE BAPUALIMOHHOTO PsIa U BAPUALMOHHON KPUBOW» .

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

[Ipaktueckass pabora Ne 2. «CocraBieHUE W aHAJIU3 POJOCIOBHBIX
YEJI0BEKa.

Tema 7. Cesiekumst opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexuys Kak Hayka M IpoLecC. 3apOXKACHUE CEJIEKIUU U JOMECTHUKALU.
VYyenne H. 1. BaBuinoBa o ieHTpax IpoUCX0XI€HUS 1 MHOT000pa3us KyJIbTypPHBIX
pacTeHuii. LIeHTpbI MPOMCX0XKAEHUS TOMAIIHUX KUBOTHBIX. COpT, MOpoAa, IITaMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MaccoBbIi U MHAUBUAYAJIbHBIN OTOOPHI B
CEJICKIIMM DPACTEHMM M JKMBOTHBIX. OLEHKa »Kcrepbepa. BIIM3KOpOACTBEHHOE
CKpelmnBaHue — UHOpuAMHr. Yucras nuHUs. CKpellMBaHUWE YHUCTBHIX JIMHUH.
['erepo3uc, unu rubpunHas cwia. HepoacTBeHHOE CKpellMBaHUE — ayTOPUIUHT.
Otpanénnas rudpuauzanus u e€ ycrnexu. MIckyCCTBEHHBIN MyTareHes U NoJIy4eHHe
MTOJIUIUIOUIOB. [IOCTMKEHNSI CENEKIINH PACTEHUH, )KUBOTHBIX © MUKPOOPTaHU3MOB.

bHoTexHOJIOTHA Kak OTpaciib IPOU3BOACTBA. ['€HHAas HMH)KEHEpHUs. OTallbl
co3ganusi pexombunantHo JIHK wu Tpancrennsix opranu3zmoB. Kierounas
uHkeHepus. Kilerounble KyapTypbl. MUKPOKIOHAIBHOE PA3MHOXKEHHUE PACTEHUU.
KiloHnpoBaHue BBICOKONIPOAYKTUBHBIX CEJNBCKOXO3AMCTBEHHBIX OpPTraHU3MOB.

Dkoyioruyeckue M dtuyeckue  npobmemsl. MO  —  reHeTruyecku
MO (PULIHPOBAHHBIE OPTAHU3MBI.
JemoHcTpauuu:

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

Tabmuubr u cxembl: Kapta «lleHTpbl MPOUCXOXKACHUS W MHOTO00pas3us
KYJBTYPHBIX pacTtenuit», «[lopoasl 1OMalIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pacrenumiiy, «OtnanéHnas ruopuausanus», «PadoTel akagemuka M. @. MiBaHoBay,
«Ilomumnonaus», «OObEKTHl OuOTEeXHONOTUW», «KieTouHnble KyabTypbl U
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue U MEPEHOC TEHOB, XPOMOCOM).

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

JlaGopaTopHble U NpaKTUHYECKHE PadOThI:

Okckypceust «OCHOBHBIE METOIBI W JIOCTHXKEHHUS CEJIEKIMM PACTCHUM U
YKUBOTHBIX (Ha CEIICKIIMOHHYIO CTaHIHIO, MJIEMEHHYIO bepmy,



COPTOUCHBITATEbHBIM  Y4acTOK, B TEIUIMYHOE XO34MCTBO, JabOpaTOpHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO IIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIUOHHASE OHOJIOTHS.

[Ipennochiku BO3HUKHOBEHHUS ABOJIOIMOHHOW TEOPUU. DBOIIOLMOHHAS
Teopusl U €€ MecTO B OMOJIOrMU. BiusiHue 3BOJIIOLIMOHHON TEOPUU HA pa3BUTHE
OHOJIOTUU U APYTUX HAYK.

CBugerenscTBa dBOMONUU. [laneoHTONIOrMUECKHE: TMOCIEA0BATEIBHOCTD
NOSIBJIEHUS BHJIOB B MAJICOHTOJOTMYECKOM JIETOMMCH, TIEPEXOJHbIE (OPMBI.
buoreorpadguueckue: cxoacTBo U paznuure ¢payH u (Gaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3IHUUS SMOPHOHOB pa3HBIX BHUOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIOTMYHbIE,
pyIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUYECKUE: CXOJCTBO
MEXaHU3MOB HACJEJACTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX MyTell y Bcex
OpraHU3MOB.

OpomonmonHas Teopust Y. JlapBuHa. Ilpennochbuiku BO3HUKHOBEHUS
napBuHU3Ma. JIBUKYIIME CHUJIBI SBOJNIONMU BUAOB 1o JlapBuHy (M30BITOYHOE
pPa3MHOXEHHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEONMpEAECNEHHAS] W3MEHUYUBOCTD,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bosouu (CTI) u €€ OCHOBHBIE MOJOKEHHUS.

MukposBostonus. [Tonynsuus kak eIMHUIA BUIA W 3BOJIIOIUU.

JBrkymue cuibl ((pakTopbl) SBOJIONMKA BUAOB B Mpupoje. MyTalMOHHbIN
npolecc U KOMOWHATHBHAas W3MEHYMBOCTh. [lomyNsiliMOHHBIE BOJHBI U Jpeild
reHoB. M3oduus 1 MUrpanus.

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

[Tpucnoco6IeHHOCTh OpPraHM3MOB KakK pe3yibTaT ABOMIONUU. [Ipumepsr
MPUCTIOCOOJICHUI Y OpraHu3MoB. ApoMopd03bl U UIM0A AN T H.

Bun wu  BumooGpazoBanue. Kputepun Buzma. OcHoBHBIE  (OpPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

MaxkpoaBomorusi.  DPopMbl  IBONIONUU:  (usIeTUYECKas, JTUBEPreHTHas,
KOHBEpreHTHas1, napasuienbHas. HeoOpatuMocTh 3BOMIOIUN.

[IpoucxoxxeHue OT HeclenuaTu3upoBaHHbIX TpenkoB. lIporpeccupyromias
crenuanu3anusa. AJanTuBHas paguarus.

JleMoHCTpaum:

[Toptpetsi: K. JIunnei, XK. b. Jlamapk, Y. Japeun, B. O. Kosanesckuii, K. M.
bap, 3. I'ekkenb, . Mrosnep, A. H. Ceepuos.



Tabnuibl u cxembl: «Pa3BuTHe OpraHnyecKkoro Mupa Ha 3emie», «3apobIin
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cylecTBoBanue», «EctecTBeHHbI 0TOOPY», «MHOrooOpasue COpToB pacTEHUID,
«MHoroo0pasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanuoHHas
U3MEHYHUBOCTB», «ApoMopdo3b», «Wamoamanrtauum», «OOmas aereHepauus»,
«/IBmKymue cuibl 3BoMoIMn», «Kapra-cxema wapuipyrta mnytemectBus Y.
Hapsunay», «bopbba 3a cymecrBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«['eorpaduueckoe BunooOpa3zoBaHue», « IKOJIOTUIECKOE BUT000PA30BAHUEY.

OOopyioBaHHE: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIAMU OKPACKH,
Ha0Op TUIOAOB M CeMsH, Koyuiekuus «[Ipumepbl 3alUTHBIX TPUCIIOCOONICHUN Y
KUBOTHBIX», MOJieNb «OCHOBHBIE HANpPaBICHHS 3BOJIIOLMHU», 0ObEMHAs MOJEINb
«CTpO€eHHE rOJIOBHOTO MO3ra MO3BOHOYHBIX Y.

buoreorpapuueckas kapra wMupa, KoJuleKuus «@DPOpMBI COXPAHHOCTH
HCKOIMAEMbIX JKMBOTHBIX W pacTeHuil», Mozenb ammukanus «llepexpéct
XpOMOCOM», BIaKHbIE IIpenapatsl «PazBurue HacekoMoroy», «Pazsurue msarymkm,
Mukpornpenapar «Jlpo3oduia» (Hopma, MyTauu GOpMbI KPbLIIBEB U OKPACKU TENA).

JlaGopaTopHblie M NpaKTHYeCKHe padoThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHUAOB MO MOP(POJIOTHIECKOMY
KPUTEPUIO».

JlabopaTtophas padota Ne 2. «Onucanue npucrnocoOJIeHHOCTH OpraHu3Ma u eé
OTHOCUTEJIBHOI'O XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe M Pa3BUTHE KU3HHU Ha 3emuie.

JloHayuyHble TpENCTaBICHUS O 3apPOXKJIECHUU >KM3HU. HayuHble rumortesbl
BO3HMKHOBEHHUSI >KM3HM Ha 3emiie: a0uoreHe3 W mnaHcnepMmus. XHUMHUYecKas
3BOJIIOLIUA. AOHOTEHHBIM CHUHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCIEpUMEHTAIBHOE MOATBEPKICHNE XUMHUUYECKON 3BOIroIMK. HadanpHbIe 3Talbl
ounonornyeckor sBomonuu. I'unoreza PHK-mupa. @opMupoBanne MeMOpaHHBIX
CTPYKTYp M BO3HHUKHOBEHHE MPOTOKJIETKU. [lepBble KIETKH W HX HBOJIOLMS.
DopMUPOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeiickas u
nporepo3oiickas dpel. llameosolickas spa W €€ TMEepUOABI: KEMOPUIMCKUH,
OPAOBUKCKHUH, CLITYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3o30HcKas 3pa U €€ NMEPUOabl: TPUACOBBIN, FOPCKUKA, METIOBOM.

KaiiHo3oiickags »35pa ®W €€ TepuoAbl: IAJICOTCHOBBIM, HEOTCHOBBIN,
AHTPOITOT€HOBBIM.

XapakTepucTuKa KiIMMaTa M IeoJIOTMYecKUX MporeccoB. OCHOBHBIE 3Tarbl
HBOJIIOIMU PACTUTENBHOIO M >KMBOTHOTO MHpa. ApomMopdo3bl y pacTeHHl u
#UBOTHBIX. [TosiBIIEHME, paclBET U BBIMUPAHUE TPYMI KUBBIX OPraHU3MOB.



CucremMa OpraHMYecKOrO0 MHpa KaK OTpaxkeHHe 3BoJIOIUMU. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

DBOJIIOLKA YeJIOBEKAa. AHTPOIIOJIOTHS Kak Hayka. PazBuTue npeacraBieHuil o
IPOUCXOXKJIEHUH YeloBeKka. Meroabsl H3ydeHus aHTpornorenesa. (CxoxacrtBa u
pa3IuyMs YeJI0BEKA U KUBOTHBIX. CHCTEMATHUYECKOE MTOJIOKEHUE YETTOBEKA.

JBrkymue cuibl ((pakTophl) aHTporiorenesa. HacneacTBeHHas ”3MEHUYMBOCTh
U ecTecTBeHHbIH 0TOOp. OOIeCTBEHHBI 00pa3 >KU3HU, U3TOTOBIIEHUE OPYIUM
TPYJa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTaIUU U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIIONUTEKH, YenoBek
ymeneli, YenoBek mnpsamMoxomdamnii, YenoBek Heanaepranbckui, Yenosek
pasyMHbIii. Haxonku uCKOMaeMbIX OCTaTKOB, BpeMsi CYIECTBOBaHHS, 0O0JIACTb
pacnpocTpaHeHus, 00bEM FOJIOBHOIO MO3ra, 00pa3 )KU3HU, OPYAUSL.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUIHAS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUANIbHASs),  MOHTOJOUIHAs
(a3maTcko-aMepukaHcKkas).  YepTel  NpUCHOCOOJEHHOCTHM  MpEACTaBUTENEH
YeJIOBEUECKUX PAC K YCJIOBHUAM CYIIECTBOBAHMS. EJMHCTBO 4YEIIOBEYECKHX pac.
Kputuka pacusma.

JlemoHcTpanum:

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

Tabmuupel 1 cxembl: «BosnukHoBeHne ConaHeuHON cucTeMbl», «Pa3BuTHE
OpraHnyeckoro mupa», «PacturenpHas kieTka», <«KuBoTHas  KJIETKay»,
«IIpokapuornueckas kierka», «COBpEMEHHAs CHCTEMa OPraHUYECKOTO MHPA»,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHHSI YEIOBEKAa U YeJTOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHbIE MeCTa MaJCOHTOJOTHYECKMX HAXOJIOK  TPEAKOB
COBPEMEHHOI0 4YeloBeKa», «llpeBHenmmue mmoam», «pesHue moau», «llepsbie
COBPEMEHHBIE JIIOIN», «Hen0BeUECKUe pacoh».

O6opynoBanue:  Mymsiku  «lIpoucxoxnenne — denoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIa, HEaHAEPTalblla, KPOMAHbOHIIA), CIECNKUA WU
M300pKEHHUSI KAMEHHBIX OPYJIud TEPBOOBITHOTO YeENOBEKa (KaMHHU-YOIIIEPHI,
pyOuna, ckpeOia), TeoXpoHOJIOTHUYecKass Talnuma, KoJulekiusa «Dopwmbl
COXPaHHOCTH UCKOTIAEMbIX )KMBOTHBIX M PACTEHUI.

JlaGopaTopHble U NpaKkTHYECKHE PadoOThI:

[Ipaktrueckast padota Ne 1. «M3ydeHue MCKOMAaeMbIX OCTaTKOB PACTCHUM H
YKUBOTHBIX B KOJIJICKIIUSIX).

DKCKypcHsi «IBOJIOLUS OPraHMYecKoro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIM WM KpaeBEAUECKUI My3eil).

Tema 3. Oprann3mMbl 4 OKpYy:KawIinas cpeaa.



DKoJIoTus KaK Hayka. 3aJlauM ¥ pa3zesibl 3KOJO0ruu. MeTo bl 3KOJI0TH4eCKUX
UCCIIEJOBAaHUI. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOI'O YEJIOBEKA.

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

Okonoruueckue Qaktopel. Kiaccuduxamuss sxomorndeckux (HakTOpPOB:
abuoTHueckue, OMOTUYECKHME U aHTpONOreHHble. JlelcTBHE HKOJIOTMYECKUX
(aKkTOpOB Ha OPraHU3MBI.

Abuotnyeckue (akTOpbl: CBET, TEMIIEpaTypa, BIAXKHOCTh. DOTOMEPUOIN3M.
[TpucniocoOnenust  OpraHU3MOB K  JEHCTBUIO  aOMOTHYECKHX  (HaKTOPOB.
buosornueckne puTMsl.

buoTtnueckue ¢akropsl. Bunbl 6M0oTHYECKUX B3aUMOJCHCTBUM: KOHKYPEHLIUS,
XMIHUYECTBO, cUMOMO3 U ero ¢opmsel. Ilapasutusm, koonepaunus, MyTyalusM,
KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJIEOHMYECTBO). AMEHCAIM3M, HEUTPaIHU3M.
3HaueHHe OMOTHMYECKHMX B3aUMOJEUCTBHI i1 CYLIECTBOBAHUS OpPraHU3MOB B
IPUPOJIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKK nomyiasuuu. OCHOBHBIE ITOKA3aTENH
NOMYJSILUNA: YHUCIECHHOCTh, IUIOTHOCTh, POXKIa€MOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanus. JlmHaMuka 4ucI€HHOCTH MOMYJISILUA U €€ Perysus.

JlemoHcTpanum:

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

Tabmupl u cxembl: kapTa «[Ipuponnsie 30Hb1 3eman», «Cpeapl oOUTaHUSA
opranusmoBy», «®Potonepuonusm», «llomynsuum», «3aKOHOMEPHOCTH pOCTa
YUCJIEHHOCTU MOMYJSAUUNA UHPY30puu-TyPenbkny, «luiesbie nenm.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

Jlabopatopnas pabota Ne 3. «Mopdonoruueckne 0cCOOEHHOCTH pacTeHUM U3
Pa3HBIX MECT OOHUTAHUS.

JlabopaTtopHas pabora Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktuueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYJISIUNA Pa3HBIX BUIOB
PACTEHHIN».

Tema 4. CooO1ecTBa ¥ 3K0JI0rH4eCKHe CUCTEMBI.

CooO1iecTBO Opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUAOBas,
MPOCTpAHCTBEHHAs, Tpoduueckass (mumieBas). Buasl-momuHantel. CBsA3U B
ouoleHo3se.

Okoyoruueckne cucrembl (dkocucteMbl). [loHsTHe 00 »sKocucTemMe W
ouoreonieHoze. DOYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: MPOIYILIEHTHI,
KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BEUIECTB U MOTOK 3HEPTUHU B IKOCHUCTEME.
Tpoduueckue (nuuieBbie) ypoBHH s3KocucTeMbl. [InieBbie 1ienu u cetu. OCHOBHbIE
MOKa3aTeIu JKOCHUCTEMBI: OMoMacca, MPOAYKLUHA. DKOJIOTMYECKHE NHUPaAMUJIbL:



NPOJYKIMU, YHUCIEHHOCTH, Ouomacchl. CBOWCTBA HSKOCHUCTEM: YCTOWYUBOCTD,
caMmoperymsiuus, pazsutue. CyKieccusl.

[IpupoaHbIe PKOCUCTEMBI. DKOCUCTEMBI 03EP M PEK. DKOCUCTEMA XBOWHOIO
VI [IAPOKOJIMCTBEHHOTO JIECa.

AHTpPONIOr€HHBIE ~ JKOCUCTEMBL.  ATPO3KOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X03MCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopa3znooOpaszue kak @akrtop ycroitunmBocTH 3kocucteM. CoxpaHeHue
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie.

Yyenne B. U. Bepuaackoro o Omocdepe. ['panurier, coctaB u CTpyKTypa
onocheprr. Kuoe BemectBo m ero ¢yHkiuu. OcobeHHOCTH OMOchepb Kak
rJ100aJIbHONW JKOCHCTEMBI. JlMHaMHuecKoe paBHOBECHME W oOOpaTHas CBSI3b B
ouocdepe.

KpyroBopoTbl BEmIECTB U OMOr€OXMMHUYECKUE LUKIIbI 3JIEMEHTOB (yriepoja,
azota). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Ouocdepe 3eMian. AHTPONOreHHbIE U3MEHEHU B Onocdepe.
['mobGanbHbIe IKOJIOTHYECKUE TIPOOIIEMBI.

CocyiiecTBoBaHME MPUPOJIHI U yenoBeuecTBa. CoxpaneHue 6uopazHooOpasus
KaK OCHOBa YCTOMYMBOCTH Ouocdepbl. OCHOBa palMOHAIBHOIO YIpPaBICHUS
MPUPOHBIMUA PECypcaMy U UX UCIOJIb30BaHUE. JlOCTHXKEHHST OMOJIOTHHM U OXpaHa
PUPOJIBI.

JdeMoHCTpauu:

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

Tabmuupbl u cxemsl: «llunieBbie 1enu», «bUOLEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie cooOmiectBa», «llenn nuTanusy, «IKoJOTHYECKAasT TUPAMHUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOTUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOWHOTO  Jieca», «buoneHo3d Bomoémayn, «ArpoieHo3», «lIpumepHbie
aHTPOTIOTEHHbIC BO3/ICUCTBUS HA IPUPOAY», « BaskHEeHITne HICTOUHUKY 3arpsi3HEHUS
BO3J/lyXa W TPYHTOBBIX BOJ», «IlouBa — BakHeillias coctapistomas ornochepon»,
«®Daktopel  gerpamanmu  nouB»,  «l[lapuukoBeiii  3ddexkT»,  «DakTOpHI
PaMOaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OO0mas cTpykTtypa Ouocheps»,
«Pacnipoctpanenne xu3Hu B Ouocdepe», «O30HOBBI dKpaH Ouocheps,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azora B mpUpoae».

O6opynoBaHue: MoJeb-aNmuivKanus « Tunuunable OWOILIEHO3bD», TepOapuid
«PacturenbHBIe COOOIIECTBaY, KOUICKINH «broneHo3y, «Bpeaurenn BaKHEHIIINX
CEJIbCKOXO3SICTBEHHBIX KYJIBTYP», TepOapuu M KOJJICKIIUHA PACTCHUMN U dKUBOTHBIX,
MpUHAJJISKAIIE K PA3HBIM AKOJOTUUECKUM T'pyIIaM o Horo Buaa, KpacHas kaura
Poccuiickoii ®enepannu, H300paXKEHUs OXpaHSIEMbIX BHJIOB pAacTEHUH U
YKUBOTHBIX.



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

Cornmacno ®I'OC COO, ycranaBiauBaroTCs TpeOOBaHUA K pE3ylbTaTam
OCBOCHMSI  OOy4YarOINIMMUCS MporpaMM  cpefaHero obmero  oOpa3oBaHUS:
JUYHOCTHBIM, METANIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType NMYHOCTHBIX pE3yJNbTATOB OCBOCHUA IpeaMera «buomnorus»
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONIUE: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKOMN
IpaXXJaHCKOM MJECHTUYHOCTU — FTOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIIBHOCTH
U CaMOONpEACICHUI0, HaJlUuyMe MOTHUBAllMU K OOy4YeHUI0  OUOJIOTUH,
I[eJICHANPABJIICHHOE pPAa3BUTHE BHYTPEHHHMX YOEXIEHUM JIMYHOCTU Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAJAMUIUN pa3BUTUS OUOJOTUUECKOTO
3HAaHMS, TOTOBHOCTh U CIIOCOOHOCTh OOYYalOIIUXCSl PYKOBOJICTBOBATHCS B CBOEH
JESATEIbHOCTH LIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAIMYME HKOJOTHUYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH LIEJIU U CTPOUTH KUZHEHHBIC TUTAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOCHUs mpeamera «buonorus» AOCTUrarOTCs B
CANHCTBE YYEOHOW ¥ BOCIUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIbTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMA B OOIIECTBE MpaBUIaMU MU HOpMaMu
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIeCCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS U
CaMOpAa3BUTHUs, PpA3BUTUA BHYTPEHHEM IIO3UMLMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY WM IIPABOMOPSAKY, YEIIOBEKY TPyJa U CTapLIEMy MOKOJICHUIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOT0 OTHOIIEHUS] K KYJIbTYPHOMY HACIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoit denepanuu, Npuposic u
OKPYKAIOIIEU CpELE.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS yueOHOro mnpenmera «buomorusy
JIOJDKHBI OTPakaTh TOTOBHOCTH M CITIOCOOHOCTH OOYYAIOIITNXCSI PYKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOW I[EHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHMX  YOCXKJCHUN, COOTBETCTBYIOIIMX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCTBa, PaCHIUPEHHE >KHU3HEHHOTO
ONBITA U OIbBITA JIEITEIBHOCTH B MPOLECCE PEATU3alUi OCHOBHBIX HAIPaBJICHUH
BOCIUTATEJILHOM AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kaaHCKOro BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh IPAKIAHCKON MO3UIIUK 00YYaIOIIErocsl KaK aKTUBHOTO U

OTBETCTBEHHOTO WIEHA POCCUKCKOTO OOIIECTBA;



OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX MTPaB U 00A3aHHOCTEH, YBaXKEHHE 3aKOHA
Y TIPABOIIOPAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JIEATEILHOCTH MTPHU CO3/IAHUN YUEOHBIX
MPOEKTOB, pEIICHUM Y4eOHBIX MW TO3HABATEJIbHBIX 3a/a4, BBIIOJIHEHUHU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEAENATh COOCTBEHHYIO IMO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE yYUTHIBATh B CBOMX JEUCTBHIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COLMAJIBHBIM ITOJI0KEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOLECCE COBMECTHOI'O BBIIOJIHEHUS
y4eOHBbIX, TO3HABAaTEIbHBIX M UCCJIENOBATEIbCKUX 3a7a4, YBAKUTEIHLHOTO
OTHOIIICHUS K MHEHHUIO OIMOHEHTOB MPU OOCYXJCHUU CIOPHBIX BOMPOCOB
OHOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TyMaHUTApHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCUNCKOM TPAXKTAHCKON UIEHTUYHOCTH, TATPUOTU3MA,
YBOXKEHHUS K CBOEMY HapoJy, YyBCTBA OTBETCTBEHHOCTH Iepen PoauHou, ropaoctu
3a CBOM KpaH, CBOIO PonauHy, CBOM S3BIK M KYJIBTYpYy, NPOLUIOE M HACTOSIIEE
MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACJIEAUIO U MaMSTHUKAM IPHUPOJIbI,
JTOCTIXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuUTHE OWOJOTUM, TMOHUMAHUS 3HAYCHHUS OHWOJIOTUM B TIO3HAHUM 3aKOHOB
MPUPOJIBI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO 00IIeCTBa;

ujeitHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3amnute OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE IYXOBHBIX IECHHOCTEHW POCCUICKOT0 HAPOJA;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUECHTHUPYACH HA MOPAIHLHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MTOCTPOCHUE YCTOMUHUBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOLIEHHUE K CBOUM POJMUTENSAM, CO3JJaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaguuusMHu Hapos1oB Poccuu;

4) 3cTeTU4eCKOTr0 BOCIIUTAHMS

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYas ACTETUKY ObITa, HAyYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHUH;



MMOHMMAHHUE YMOIIMOHAIBHOTO BO3/ICMCTBUS )KUBOM IPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKCHHUIO B Pa3HbIX BUJIAX HCKYCCTBA, CTPEMIICHUE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JINYHOCTH;

S) ¢usuyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0J1ATONOTy YU :

MOHUMAaHUE U pean3alus 3J0pOBOTo U 0€30MacHOTr0 00pa3a KU3HH (370pOBOE
MUTaHue, COOJII0ICHNE TUTUEHUYECKUX MPABHII U HOPM, cOalTaHCUPOBAHHBIN PEKUM
3aHATAA W OTObIXa, perysipHas (Qu3uueckass axKTUBHOCTH), OEpeXHOTO,
OTBETCTBEHHOTO M KOMIETEHTHOTO OTHOIIECHUS K COOCTBEHHOMY (hHU3MUECKOMY H
NICUXUYECKOMY 3/I0POBBIO;

NOHUMAHUE LEHHOCTH MPAaBWI HHIMBHAYAJIbHOTO M  KOJUIEKTHBHOIO
0€30I1aCHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 30POBBIO U KU3HU JIIOJEH;

OCO3HAHHWE MOCIEACTBUN W HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOT0 BOCIIMTAHMSI:

TOTOBHOCTB K TPYAY, OCO3HAHUE LICHHOCTH MacTepCTBa, TPYAOIO0HE;

TOTOBHOCTb K AKTHMBHOM JEATEIBHOCTH TEXHOJIOIMYECKOM M COLMAJIbHOU
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, IJIAHUPOBATH U CAMOCTOATEIHHO
BBITNIOJIHATH TAKYIO JI€SITEIbHOCTD;

UHTEpEC K pa3inyHbIM cdepaM MpodheccHoHaTbHOM NesTeNIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBHIOOp Oyaymied mnpodeccud € Pean30BBHIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

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

7) 3K0JIOTHYeCKOT0 BOCIIUTAHMSA

HKOJIOTUYECKH 11e7IeCO00pa3HOe OTHOLICHHE K IPUPOJIE KaK HCTOUHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CYIIIECTBOBAHUS;

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

OCO3HaHHUE TJI00AJIBHOTO XapakTepa IKOJOTHYECKUX MpoOJieM U MyTel ux
pelieHus;

CIIOCOOHOCTH UCIIOJIB30BATh MPUOOPETAEMBbIE TPU U3YUEHUU OMOJIOTHH 3HAHUS
M YMEHUS TpU  peHIeHHd MpoOsieM, CBA3aHHBIX C  palMOHAIbHBIM
OPUPOJIOTNIOIB30BaHUEM  (COOJIIOJIEHHE  MpaBUJ  MOBEIEHUS B NPUPOJIE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpPaHy BHUIOB,
IKOCUCTEM, Orochepbl);



AKTUBHOE HEMPUITHE IEUCTBUN, IPUHOCIIIMX BPE OKPYKAKOILIEH TPUPOTHOU
cpelle, YMEHHE MPOTHO3UPOBATh HEOJArOMPUSATHBIE SKOJOTUYECKHUE TMOCIEICTBUS
MPEANPUHUMAEMBIX JEHCTBUI U IPEAOTBPAILATH UX;

HaJIM4HUE PA3BUTOIO 3KOJIOIMYECKOT0 MBIIUICHHUS, IKOJIOTMYECKON KYJIbTYpHI,
ombITa NEeATENbHOCTH AKOJIOTUYECKOMN HaIPaBJIEHHOCTH, YMEHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MIPAKTUKE, TOTOBHOCTH K YYACTHUIO B IPAKTHUUYECKOMN NIESITEIBHOCTH SKOJIOTHYECKON
HaIpaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OpMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HayKH M OOILECTBEHHOW NMPAKTHKU, OCHOBAHHOTO HA AMAJIOre
KYJIBTYp, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILIEHCTBOBAHHUE SI3BIKOBOW M YHUTATENbCKOM KYJBTYpbl Kak CpencTBa
B3aMMOJICUCTBUS MEXIY JIIOAbMHU U IO3HAHUS MUPA;

NOHMMaHUE crneuu(puky OHUONOrMM Kak HayKH, OCO3HaHHs €€ poiau B
(GOpMHUPOBAHNUN PALMOHAJIBPHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpEJCTaBICHUS 00 OKPYXaloIlleM MHUpPE KaK O €IUHCTBE IPUPOJIbI, YEJIOBEKa U
oOIIecTBa, B IMO3HAHMM NPUPOAHBIX 3aKOHOMEPHOCTEW M PEHIEHUH MpoOIeM
COXpaHEHUs! TPUPOAHOIO PABHOBECHS,

yOexkAEHHOCTh B 3HAYUMOCTU OWOJIOTUM JJISi COBPEMEHHOM LMBHJIM3ALINU:
o0ecrieueHrss HOBOTO YpPOBHSI Pa3BUTHS MEIULMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX  peIlaTh pPECypCHble  MpOOJEMbl  pPa3BUTHSA
YeJI0BEYECTBA, MOMCKA MyTEeH BBIXOAA U3 II100aJBHBIX SKOJOTUYECKUX MPOOJieM U
oOecrieyeHusi Mmepexoja K  YCTOMUYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
UCIIOJIb30BAHUIO TPHUPOIHBIX PECYPCOB U (HOPMHUPOBAHHIO HOBBIX CTaHIApTOB
KU3HU;

3aMHTEPECOBAHHOCTh B MOJYyYEHUH OHOJOTMYECKUX 3HAHMM B IEJsIX
NOBBIIIEHUS OOIIEl KyJNbTYphbl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHON TPaMOTHOCTH OOydaromuxcs, GopMHUpyeMOit
pU U3y4eHUH OUOJIOTHH;

NOHMMAHUE CYIIHOCTH METOJIOB MO3HAHUS, HUCIIOJIb3yEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJNb30BaTh MOJydyaeMble 3HAHUS MJIs aHaiu3a u
OOBSCHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOAANIMX B HEM M3MEHEHUH,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aKIIOUYEHHS Ha OCHOBE HAay4dHbIX (AKTOB U
MMEIOIINXCS JaHHBIX C LEJIbI0 TOJIYYEHHSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO MCIIOJb30BATh OMOJIOTUYECKUE 3HAHMS JUIs
penieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaLIHSIX;

OCO3HAaHHWE LEHHOCTH HAYYHOM JESATEIbHOCTH, T'OTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO U HCCIIE0BATENBCKYIO AEATEIbHOCTh HHIUBUAYAIbHO U B TPYIIIIE;



I'OTOBHOCTD u CITOCOOHOCTH K HCTIPCPLIBHOMY O6paSOBaHI/II-0 )41
CaM006p330BaHI/IIO, K AaKTHBHOMY IIOJYYCHHIO HOBBIX 3HAHUH 110 OWOJIOTUH B
COOTBCTCTBHUHU C ) KU3HCHHBIMHA HOTpe6HOCT51MI/I.

METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yabTaThl OCBOCHHS ydeOHOTO mpeameTa «bruomorus
BKJIIOYAIOT: 3HAaYMMble IS (OPMHUPOBAHUS MHUPOBO33PEHUS OOYyYaAIOIIUXCS
MEXIMCIUIUTMHAPHBIC (MEXIPEIMETHBIC) OOIIEHAYYHBIC MOHITHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHEIU(PUKYy METOJ0B IO3HAHMS,
WCITOJIb3yeMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHS, SBJIICHHE, TPOIIECC,
CUCTEMa, Hay4YHBIN (akT, MPUHITUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HcclieIoBaHNue, HAOII0IeHUE, N3MEPEHHE, SKCTIEPUMEHT U IPYTHX ), yHUBEPCAJIbHBIC
yueOHbIe JeHCTBUS (IMO3HABaTENIbHbIE, KOMMYHHMKATUBHBIC, PETYJISTUBHBIC),
oOecrnieunBaromye GopMupoBaHre PyHKIMOHAIBHONW IPAMOTHOCTH M COLMAIBLHOM
KOMIETEHIIUK  OOYYalOIIMXCs, CIOCOOHOCTh OOYYalolmMXCS  HCIOJIb30BaTh
OCBOCHHBIC MEKIUCITUTIIMHAPHBIE, MUPOBO33PEHUYCCKIE 3HAHUS U YHUBEPCATIbHBIC
y4eOHbBIC ICUCTBUS B MO3HABATEIIFHON M COIIMATIBHOM MPAKTHKE.

MertanpenMeTHble pe3yJbTaThl OCBOCHHS IIPOTPaMMBbl CpPEIHEro OOIIero
0o0pa30BaHus JOJKHBI OTPaXKaTh:

OBiajaenne YHHUBepPCAJIbHbIMH yueOHBIMU NMO3HABATEIbLHBIMH
AEUCTBUSIMM

1) 0a30BbIe JIOrHYecCKHe AeliCTBUSA:

CaMOCTOSITeTbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MpoOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TMPU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBITUICHHS
(amanm3a, cMHTE3a, CPaBHEHHMS, KJIacCU(pUKAIIUHA, OO0OIICHUS ), PACKPBIBATH CMBICTT
OMOJIOTMYECKUX TOHATHUH (BBIACIATh MX XapaKTepHBIC NMPHU3HAKH, YCTaHABIWBATh
CBSI3M C IPYTUMH TTOHSATHSIMH );

OTPENCIATh 1ETU JeATEIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JTOCTHKCHHSI, COOTHOCUTD PE3YJIBTATHI ACATEIHBHOCTH C TTIOCTABICHHBIMHU HIEIISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHE TOHATHUS JUI 0OBSICHEHUS (PaKTOB M SIBJICHHUM
KUBOM MIPUPOIBI;

CTPOUTH JIOTHUECKHE pPaCCYXIACHUS (MHIYKTUBHBIC, IEAyYKTUBHBIC, IIO
aHAJIOTUH), BBIABJIATh 3aKOHOMEPHOCTH W TIPOTHBOPEYHMS B pPacCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYJITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTH CXEMHO-MO/ICIIBHBIE CPEACTBA JIsI TPEACTABICHHS CYIIIECTBEHHBIX
CBS3€H M OTHOIIEHWH B H3y4aeMbIX OHOJIOTHUECKMX OOBEKTaX, a TaKxKe
MPOTUBOPEYMII Pa3HOTO POJA, BBISIBICHHBIX B PA3IUYHBIX HH(POPMAITMOHHBIX
HCTOYHHKAX;



pa3pabatrbiBaTh IUIAH pELIEHMs] NPOOJEMBbl C YYETOM aHaIM3a MMEIOIINXCS
MaTepUaIbHBIX U HEMATepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESTEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU TOCEICTBUN ACSITETbHOCTH;

KOOPAMHHUPOBATH U BHIMOJIHATH paOd0OTy B YCIOBUSIX PEaIbHOTO, BUPTYaJIbHOTO
¥ KOMOWHUPOBAHHOTO B3aUMOJIEUCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIICHUE NTPU PELIEHUH KU3HEHHBIX IIPOOJIEM.

2) 0a30BbI€E HCCJIE0BATEIbLCKHE NelHCTBUA:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEI0BATENBCKON U MPOCKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspelieHuss npoljeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUsI IPAKTUYECKUX 33]a4, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B MO3HAHUS;

UCTIONB30BaTh PAa3jMuYHbIe BUABI JESATEIBHOCTH IO TMOJYYEHHUIO HOBOTO
3HaHWs, €ro WHTEpPIpEeTaluy, MPeoOpPa30BaHUI0O W TMPUMEHEHUI0 B Y4YeOHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUH YUE€OHBIX U COLIMAJIbHBIX IPOEKTOB;

(GopMHUpPOBATh HAYYHBIM TUI MBIIUICHUS, BIaJE€Th HAYYHONH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MOHATHSIMH U METOJIaMU;

CTaBUTh M (OpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JIESITEIbHOCTH U KU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH NPUYMHHO-CJICACTBEHHBIE CBSI3M W aKTyaJIM3UpOBaTh 3ajaauy,
BBIJIBUTaTh TUIOTE3Y €€ PelIeHus, HAXOJUTh apTyMEHTHI JJIs I0Ka3aTeIbCTBA CBOMX
YTBEPKACHUA, 3a]JaBaTh MapaMeTPhl U KPUTEPHUH PEIICHUS;

aHAIM3UPOBaTh TMOJYYCHHBIE B XOJE peHIeHHWs 3a7add pe3yJbTaThl,
KPUTHYECKH OIICHUBATHh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

OCYIIECTBIAThH IEJICHANIPABICHHBIN MOUCK TEpPEeHOCa CPEeICTB U CIIOCOOOB
NENCTBUS B MPO(GECCUOHANBHYIO CPENY;

YMEThb IMEPEHOCUTh 3HAHUS B IO3HABATEJIbBHYI0 U MPAKTHUUYECKYH 00JacTu
KU3ZHEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEH, TpeJiaraTh OPUTHHAIBHBIE MOIAXOABI M PEIICHUS,
CTaBUTH MPOOJIEMBI U 331a49H, TOTYCKAIOIINE ATbTePHATUBHBIC PEIICHUSI.

3) padora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IUYHBIX HCTOYHUKAX MH(OpMAIMK (TeKCTe y4eOHOTO
nocoOusl, HAYYHO-TIOMYJISIPHOW JUTEpaTrype, OHOJOTHYECKUX CIOBapAX U
CTIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETEe), aHAIM3HPOBAThH
WHGOPMAITHIO PA3INIHBIX BUJOB U (POPM MpE/ICTaBICHUS, KPUTUUECKU OIEHUBATH
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;



bopMyaMpoBaTh 3aMpOChl U MPUMEHSATH PA3IMYHbIE METOJbI MPHU MOUCKE U
otbope Ouosorndeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BHIIOJHEHUSI yUYeOHBIX
3ajiay;

npuoOpeTaTh OMBIT HUCHOJB30BaHUS HH(POPMAITMOHHO-KOMMYHUKATUBHBIX
TEXHOJOTHI, COBEPILICHCTBOBATh KYJIbTYPY aKTUBHOTO MCIOJIB30BaHUS Pa3IMUHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ouonorunueckoi nupopmammu (CXemsbl, rpapuKy, TUarpaMMBbl, TAOIHUIIBI, PUCYHKH U
Apyroe);

UCIIONBb30BaTh HAYYHBIM SA3BIK B KayecTBe CpeACTBa mpu pabdoTe ¢
Oouonornueckoi uHGpoOpManued: NPUMEHATh XUMHUYECKHE, (U3MUecKkue Hu
MaTeMaTUYeCKUe 3HAaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpa3oBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPEICTBA
HaTJISAHOCTH;

BIAJ€Th  HaBBIKAMHM  paclo3HaBaHUS M 3alUThl  UH)OpMaIuw,
MH(POPMaIMOHHON 0€3011aCHOCTH JIUYHOCTH.

OByaieHUe YHHMBEPCAJIbLHBIMU KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o01ienue:

OCYIIECTBISATH KOMMYHHUKAIIMU BO BCeX chepax KU3HU, aKTUBHO yIaCTBOBATh
B JIMAJIOTe WM JUCKYCCHM IO CYLIECTBY OOCYKIaeMoW TeMbl (YMEHHE 3aJaBaTh
BONPOCHI, BBICKA3bIBaTh CYXJCHHUS OTHOCHUTEIBHO BBINOJHEHMS MpeisiaraeMoin
3aJa4M, YYUTHIBATh MHTEPECHl M COTJIACOBAHHOCTH MO3WIMN PYTHX YYaCTHHKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HEBepOAJbHBIE CpeACcTBa OOIIEHHUS, TOHMMAaTh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYATh KOH(QJIMKTHI U BECTH IIEPETOBOPHI;

BJIQJIETh PA3IMYHBIMH CHOCOOaMM OOINEHWS U B3aUMOJICHCTBUS, MMOHMMATH
HaMEPEHUs IPYTUX JIIOJIEH, IPOSBIIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU PopMme hopMyTupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOK TOYKY 3pPEHHUSI C HCIIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB.

2) coBMecCTHas J1esiTeJIbHOCTD:

MOHMMATh W HCIIOJNB30BAaTh MPEUMYIIECTBA KOMAaHAHOW M WHIWBUIYaIbHOU
paboThI IPH pelIeHnH OUOJIOTHYECKOU MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOM 3a1a4H;

BBIOMpPATh TEMATHKy M METOJAbl COBMECTHBIX NEUCTBHM C Yy4€TOM OOILIUX
WHTEPECOB M BOBMOKHOCTEH KaXKIIOTO YJieHa KOJUICKTHBA,

OPUHUMATh II€Td  COBMECTHOW  JIEATENHHOCTH, OpPraHW30BHIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ NOCTHKEHHUIO: COCTABJISITh IUIAH JCHUCTBUM,



pacnpenensaTb poid C y4ETOM MHEHMM y4YacTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOI paboTHI;

OLIEHMBATh KA4ECTBO CBOETO BKJIAJa U KAX/10I0 Y4aCTHUKA KOMaHbl B OOIINI
PE3YNBTAT MO pa3pabOTaHHBIM KPUTEPHUSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLEHHMBAaTh HUIEU C TO3ULUUAHA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATETMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYaIUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaKEHHE, OBITh MHUITUATHBHBIM.

OBJiaieHre YHUBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1) camoopranusanms:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS U1 BBIABICHUS MpOOJIEM M HX
pELICHUS B )KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JAECHCTBHSX M MOCTYIKax IO OTHOLIEHHIO K KUBOW IPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATECIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JEATEIIbHOCTH U JKM3HECHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJIATH IIJIaH PEMICHUS] TPOOIEMBI C YUETOM UMEOIIUXCS
PECYpCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANIOUYTCHUM;

JaBaTh OLEHKY HOBBIM CUTYaLlUsIM;

pacIMpATh paMKH Y4eOHOI0 MpeAMETa Ha OCHOBE JIMYHBIX NMPEANOYTEHUN;

JienaTh OCO3HAHHBIM BEIOODP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTb 32
penieHue;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

c1ocoOCTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO HIMPOKOM JpyAuMLIMK B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIN U
KYJBTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

J1laBaThb OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHUBBI B JIESTEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEIAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH Kak  OCO3HAHMS
COBEpUIAEMBIX JEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB M
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI pedIeKCUH AJIs OLEHKH CUTYyalluH, BbIOOpa
BEPHOI'O PELICHHS;

YMETh OILICHUBATh PUCKHM M CBOEBPEMEHHO NPUHUMATh PEIICHUS MO MX
CHIKEHHIO;

NIPUHAMAaTh MOTHBBI M apryMEHTbl APYTMX NpPU aHAIU3€ pe3yJbTaTOB
NEATEIbHOCTH;



3) npuHsaTHE ceOsl U IPYTrUX:

IPUHUMATH Ce0sl, TOHMMAsi CBOM HEJIOCTATKU M IOCTOMHCTBA,;

NPUHUMATh MOTHUBBI W apTyMEHTHl JPYTHX TpU aHAIW3e pe3ybTaToB
NEeSATEeTbHOCTH;

MPU3HABATh CBOE MPABO M MPABO IPYTUX HA OIINOKHY;

pa3BHUBATh CIIOCOOHOCTh TOHUMATh MUP C TTO3UIUH JIPYTOr0 YEIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHbie pe3ynbTaThl ocBoeHUs mporpammbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT cielU(pUYECKUE I yueOHOro npeamMera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CHOCOOBI JEUCTBUI 10 OCBOCHHIO, HHTEPIIPETAIIUN U
peoOpa30BaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HaHUS U
IPUMEHEHUIO 3HAHUM B pa3iMuYHBIX Y4E€OHBIX CUTYyallUsX, a TaKXKe B peallbHbIX
KU3HEHHBIX CUTyalUsiX, CBA3AHHBIX ¢ Ouosnorued. B mporpamme mnpeameTHbie
pE3yNbTaThl IPEACTABICHBI IO T0JIaM 00yUYEHUSI.

[IpeameTHbIE pe3yNbTaThl OCBOCHHS ydueOHOro npeamera «buonorus» ¢ 10
Kjlacce NOJDKHBI OTPAXKATh:

c(OpMUPOBAHHOCTb 3HAHUN O MECTE U POJIK OMOJOTMH B CUCTEME HAYyYHOTO
3HAHMSI €CTECTBEHHBIX HAyK, B (DOPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHbl MHpAa M HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pPa3BUTHE OWOJOTUU, (PYHKIIMOHATHHOU
I'PaMOTHOCTH Y€JIOBEKA JUIsl pELICHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COAEpKAHME OHUOJOIMYECKUX TEPMHHOB M MOHSTHM:
KU3Hb, KJIETKA, OPraHu3M, MeTab0I1M3M (0OMEH BEIIECTB U MPEBPALLEHUE SHEPTUH ),
roMeocTtas (CamMoOperyJisiiiusi), YpOBHEBasi OpraHu3alus O KUBBIX  CHCTEM,
CaMOBOCIIPOM3BeIeHUE (PENPOAYKIIMSI ), HACIECTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

yMEHUE u3JlaraTb OHOJIOTMYECKHE Teopuu (KJIETOYHas, XPOMOCOMHasl,
MyTallMOHHAsI, IIEHTpajbHas JO0TMa MOJEKYIsIpHON Ouonoruu), 3akoHsl (I
Menpens, T. Moprana, H. M. BaBuiioBa) n ydyenus (0 LeHTpax MHOTOoOpasusi u
MPOUCXOKIEHHUS KyIbTYpHbIX pacTeHuid H. M. BaBunosa), onpenensats rpaHulbl KX
IMPUMEHUMOCTH K )KUBBIM CHCTEMAaM;

YMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOICHUE U
OMKMCAHHWE YKUBBIX CHUCTEM, IPOLIECCOB U SIBICHUM, OpraHu3alus U MPOBEICHUE
OMOJIOrMUYECKOT0 SKCIIEPUMEHTA, BBIIBUYKEHUE TUIIOTE3b], BBISIBJICHHE 3aBUCUMOCTH
MEXIy HCCIAEAYEMbIMH BEIUYMHAMHU, OOBSICHEHHE IMOJYUYEHHBIX pEe3yJlbTaToOB,
VCITOJIb30BAaHHBIX HAYUYHBIX MOHSATUI, TEOPUN U 3aKOHOB, YMEHHE J€1aTh BBIBOJIBI
HA OCHOBAHMH TMOJTYYEHHBIX PE3YJIbTATOB;



YMEHHE BBIJCISATh CYLIECTBEHHbIE NIPU3HAKU BUPYCOB, KJIETOK IMPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IIPOLIECCOB: OOMEHa BEILECTB M NPEBPALICHUS] 3HEPTUU B KIIETKE, (DOTOCHUHTE3A,
IUIACTUYECKOTO W 3HEPreTHYecKoro OOMEHa, XEMOCHMHTE3a, MHTO3a, MeHo3a,
OIUIOZIOTBOPEHMS, PA3MHOXKEHHS, WHAMBUAYAJbHOTO Pa3BUTHS  OpraHu3Ma
(oHTOTEHER);

YMEHHME NPUMEHATh MOJyUYEHHBIE 3HAHUS A1 OOBSACHEHUS OMOJOTHYECKHX
IIPOLIECCOB U SIBJICHUM, IJISI NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C IeNbplo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbS U 3/I0OPOBBS
OKpPYXAaIOLIUX JOAEH, COOMI0IEHNs HOPM IPAMOTHOTI'O ITOBEJIEHUS B OKPYKAIOIIEH
OPUPOJIHON cpene, NMOHUMAaHUE HEOOXOJUMOCTH HCHOJIb30BAaHUS JIOCTHIKEHUMN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA  JUIsl  PAlMOHAIBHOTO
IPUPOAOTIOIb30BAHNS;

YMEHUE pellaTh 3JIEMEHTAPHbIE T'E€HETUYECKHME 3aJadyd Ha MOHO- U
JUTUOPUIIHOE CKpEIMBAHUE, CLEIJICHHOE HAaCJeI0BaHUE, COCTaBISATh CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAaHMsI JIJIsl MpEJCKa3aHUsl HACJIEOBAHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJHATh JIA0OpAaTOpPHBIE M MpaKkTUYECKHe padoThl, cOOII0aTh
MpaBuiia pu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBaTh U HWHTEPIPETHUPOBATh HHGPOPMAIUIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAaHUS U3
pPa3IUYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOM MH(pOpPMaLIMU, HAYYHO-TIONYJISIPHBIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUI B OHOJIOTHUH,
MeIUIMHE, OMOTEXHOJOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHbIE M YCTHBIE COOOLICHMUS,
000011ast 6MOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIbKUX HUCTOYHUKOB, TPAMOTHO
UCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.

[IpeameTHbIe pe3yNbTaThl OCBOCHMS ydeOHoro mnpeamera «buonorus» ¢ 11
Kjlacce NOJDKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTH 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAy4YHOM KapTUHBI MHpPAa M HAYYHOI'O MHPOBO33PEHHS, O BKJIAJE POCCHUMCKUX U
3apyOEKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIECHUS KU3HEHHBIX 3a/a4;

YMEHHE PacKpbIBaTh COJIepKaHuEe OUOIOTMYECKUX TEPMUHOB U TIOHATUIN: BUJI,
NomyJsilusg, TeHOGOHM, DBOJIOLMS, ABWXKYIIUME CUIBI ((aKTOpbl) SBOIIOLUH,
MPUCHIOCOOJIEHHOCTh OPraHu3MOB, BHUJ000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,
HPKOCUCTEMA, MPOAYLUEHTbI, KOHCYMEHTBI, PEAYUEHThl, UEeNu MUTaHUS,
AKOJIOTHYECKas Tpamua, OMoreoreHos, onocdepa;



yMEHUE Hu3JIarath OWOJOTMYEeCKHME Teopuu (PBONMIOIMOHHAs Teopus Y.
JlapBuHa, CHUHTETHYECKass TEOpUs DSBOJIONUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonctea K. M. bspa, uepenoBaHusi rjiaBHbIX HaIpaBieHUN U
nyteit aBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OMPENIEeNIATh TPAHULIBI KX TPUMEHUMOCTH K dKUBBIM CUCTEMaM,;

YMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOICHUE U
ONKMCAHHME YKUBBIX CHUCTEM, IPOLIECCOB M SBJICHUM, OpraHu3alus U IMPOBEJACHHE
OMOJOrMYECKOT0 IKCIIEPUMEHTA, BBIIBUKEHUE TUIIOTE3bI, BHIABICHHE 3aBUCUMOCTH
MEXIY HCCIEAYyEMbIMU BEIMYMHAMH, OOBSCHEHUE IOJIYYEHHBIX pE3YyJIbTaTOB,
WCIIOJIB30BaHHBIX HAYYHBIX MOHSTUH, TEOPU U 3aKOHOB, YMEHHUE JI€JIaTh BBHIBOJIbI
Ha OCHOBAHHH MOJIYYEHHBIX PE3yJIbTATOB;

YMEHUE BBIICISATh CYIIECTBEHHBIC MPU3HAKU CTPOCHUS OHOJIOTUYECKHUX
OOBEKTOB: BHJOB, MONYJALMA, NPOAYLIEHTOB, KOHCYMEHTOB, PEIYLEHTOB,
OMOreolleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUAO00pa30BaHUs, MPUCHIOCOOICHHOCTU
OpraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOpPOB HaA OpPraHU3MBI, IEpeHoca
BEIIECTB M IIOTOKAa HSHEPIMM B DOKOCHCTEMAX, AHTPOIOIE€HHBIX H3MEHEHUN B
HPKOCHUCTEMAX CBOEW MECTHOCTH, KPYroBOPOTa BEIIECTB U OHMOr€OXUMHYECKUX
LIMKJIOB B Onocdepe;

yMEHUE MPUMEHATH MOJYyYCHHbIE 3HAHUS JJIsI OOBSCHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUU, JJIsl NPUHATHS NPAKTUYECKUX PELICHUH B IOBCEIHEBHOMU
XKU3HM C LeJbl0 o0ecreyeHus: 0e30MacHOCTH CBOEro 3J0pOBbs M 340POBBSA
OKPYXAaIOLUX JIOEH, COOMI0IEHN HOPM IPAMOTHOTI'O MOBEJICHUS B OKPY’KaIOIIEH
OPUPOAHON cpele, MOHUMaHUE HEOOXOIMMOCTH HCHOJb30BAHUS JTOCTUKEHUN
COBPEMEHHOM OMOJIOTUH JIJIS1 pAIIMOHATILHOTO TIPUPOIOTIOIH30BaAHNUS,

yMEHHUE pelniaTh dJIeMEHTApHbIE OMOJOTUYECKHUE 3a/laud, COCTABISTh CXEMBbI
MepeHoca BEIIECTB U DHEPTUU B IKOCUCTEMaxX (LIETH MUTaHUs);

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKHUE padOThl, COOMHOIATH
npaBuia npu padboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIICHWBATh M HWHTEPIPETUPOBATH HH(POPMAIIHIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAaHUS W3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOM MH(POpPMAILIUU, HAYUYHO-TIOMYJISIPHBIE
MaTepuasbl),  paccMaTpuBaTh  IJ100abHBIE  AKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYIO MO3UIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOIICHMUS,
000011as1 6MoJIOTHYECKyt0 UHGOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

HaumeHoBaHue pa3ae/ioB 1 TeM
NPOrpaMMmblI

buonorns kak Hayka

JKuBble cucTeMBl U HX OpraHusanusa

XHUMHUYECKUM COCTaB U CTPOCHHUC KIICTKU

)KI/ISHGHGHTGHI)HOCTI) KIJICTKHU

PazmHOXeHME 1 MHIUBUIYAIBHOE PA3BUTHE
OpraHU3MOB

HacnencrBeHHOCTh M H3MEHUYMBOCTD
OpTraHHu3MOB

Ceneknust opranu3mMoB. OCHOBBI
OUOTEXHOIOT MU

KoauuecTBO 4acoB

Bcero

KoHTpoabHbI
e padoThbI

IIpakTnyeckn
e padoThbl

0.5

1.5

DJIEKTPOHHbBIE

(uudpossbre)
o0pa3oBaTe/ibHbIE

pecypchbl

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

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

bubnuorexa [JOK
https://m.edsoo.ru/7f41c29
2

bu6nuorexa [IOK
https://m.edsoo.ru/7f41c29
2

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

but6mmorekxa [IOK
https://m.edsoo.ru/7f41c29
2

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




bu6nmoreka [IOK
1 https://m.edsoo.ru/7f41c29
2

Pe3epBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10 34 0 4
I[TPOT'PAMME



11 KJIACC

HaumeHnoBaHue pa3jaesioB U TeM
NPOrpaMmbl

Ne i/

DBOIIIOIMOHHAST OMOIOTHS

BO3HMKHOBEHHE U Pa3BUTHEC KU3HH Ha
3emiie

OpraHusMbl 1 OKpyXkKarouias cpeaa

Coo0111ecTBa 1 SKOJIOTHYECKHUE CUCTEMBI

PesepBHOE Bpems

OBUIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

KoauuecTBO 4acoB

Bcero

34

KonTpoabHbl
e padoThbI

IIpakTHYecKku
e padoThbl

0.5

2.5

DJIEKTPOHHbBIE

(uudpossbie)
o0pa3oBaTte/ibHbIE

pecypchbl

bubnunorexa LIOK
https://m.edsoo.ru/7f41cc7
4

bubmnoreka IIOK
https://m.edsoo.ru/7f41cc7
4

bubnuorexa [JOK
https://m.edsoo.ru/7f41cc7
4

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

bubanoreka LIOK

https://m.edsoo.ru/7f41cc7
4







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Tema ypoka

buoiiorus B cucreme Hayk

MeTo/1p1 TO3HAHUS )KUBOW PUPOIBL.
[TpakTuueckast padorta Ne 1
«cnonb30BaHuE PA3TMIHBIX
METO/IOB MPU U3YYCHUH
OMOJIOTHYECKUX 0OBEKTOBY

buonornueckne CUCTCMBI, TPOLICCCHI
N X U3YYCHHUC

XUMHUYeCcKUl cocTaB KiIeTKH. Boga u
MUHEPAIBHBIE COJIA

Bbenku. CoctaB u cTpoeHne 6emKoB

depMeHThI — OHOJIOTHYECKHE
KaTanu3aropsl. JlJaboparopHas
pabota Ne 1 «3yuenue
KaTaJINTHYEeCKONM aKTUBHOCTH

KoaudecTBO 9acoB

Bcero

KoHTpoabHbI
e padoThbI

IIpakTnyeckn
e padoThbl

0.5

0.5

Jara
HU3YYeHH
|

DJIeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edso00.ru/863e612
2
https://m.edsoo.ru/863e632a

bu6mmoreka [IOK
https://m.edso00.ru/863e612
2

bu6mmoreka [JOK
https://m.eds00.ru/863e656
4

bu6mmorexa [IOK
https://m.edsoo.ru/863e674¢

bu6mmorexa [IOK
https://m.edsoo.ru/863e6b7
2

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




10

11

12

13

14

15

(dbepMeHTOB (Ha MpUMepe aMuIa3bl
WIM KaTajia3bl)»

VYrnesoasl. JInnuael

HyxknennoBeie kucinotel. ATO

I/ICTOpI/ISI U MCTOABI U3YUYCHHUA
kneTkd. Knerounas TCOPHA

Kierka xak nenoctHad XuBas
cucrema

CTpOCHI/IC BYKapHOTquCKOﬁ KIJICTKH.

JlaboparopHas pabota Ne 2
«M3y4yeHue cTpoeHus KIETOK
pacTeHMi, KUBOTHBIX, TPUOOB U
OaxTepuii o1 MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpenapaTax u ux
OIMCAHUE»

OO0OMeH BelIeCTB MM META00JIU3M
doTtocuHaTE3. XEMOCHHTE3

DHepreTudeckuii oOMeH

JKu3HeHHbIN UK KIeTKU. [{enenue
kjeTku. Muros. JlabopatopHast
pabota Ne 3 «Habmtonenue Murosa B
KJIETKaX KOHYMKA KOpEIIKa JyKa Ha
TOTOBBIX MUKPOIpEIapaTax»

0.5

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/863e687
0

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

bu6mmoreka [IOK
https://m.edsoo.ru/863e6e88

bubmuoreka [JOK
https://m.eds00.ru/863e6ff0
https://m.edsoo.ru/863e716¢

bu6mmoreka [IOK
https://m.edso0.ru/863e766¢

bu6mmoreka [IOK
https://m.edsoo.ru/863e7¢98

bu6mmorexa [IOK
https://m.edsoo.ru/863e7aae

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




16

17

18

19

20

21

22

23

24

Bbuocuures Oenka. Peakuus
MaTpUYHOTO CUHTE3a

Tpancusmus — OuocuHTE3 OelKa

Hexnerounsie ¢hopmbl )KU3HH —
BUPYCHI

DopmBbl pa3MHOKEHUSI OPTraHU3MOB

Mertios

OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
KJ1eTOK. OII0I0TBOPEHHE.
JlaGopaTtopHnast pabota Ne 4
«/3y4ueHne CTpOeHHS MOJTOBBIX
KJICTOK Ha I'OTOBBIX
MUKpOTpenaparax»»

I/IHI[I/IBI/II[yaJ'IBHOC pa3BUTHUC
OpTraHHU3MOB

I'enetnka — Hayka o
HACJIEACTBEHHOCTH U U3MEHYUBOCTH
3aKOHOMEPHOCTH HACJIE0BAHUS
NpU3HAKOB. MOHOTHOpUIHOE
CKpELIUBaHUE

0.5

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

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

bu6mmoreka [JOK
https://m.edsoo0.ru/863e754
0

bu6mmoreka [IOK
https://m.edso00.ru/863e81b
6

https://m.edso0o0.ru/863e83 1e

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

bu6mmoreka [JOK
https://m.edso00.ru/863¢e81b
6

bu6mmoreka [IOK
https://m.edsoo.ru/863e843
6

bubmuoreka [JOK
https://m.edsoo.ru/863e8612

bu6mmorexa [IOK
https://m.edsoo.ru/863e887
8




25

26

27

28

29

30

31

JurubpuaHoe CKpemmuBaHue. 3aKoH
HE3aBHCHUMOT'0 HacJIEAOBaHHUS
MIPU3HAKOB

CuermnieHHOe HaclleJJOBaHHE
npu3HaKkoB. JlaboparopHas paboTa
No 5 «M3yuenue pe3ynbTaToB
MOHOTHOPHUIHOTO U TUTHOPUIHOTO
CKpEIIUBAHUS Y IPO30(HIIBI HA
TOTOBBIX MUKpPOIIpEnapaTax»

I'eneTrnka nona. Hacinenosanue
MIPU3HAKOB, CIEIIJIEHHBIX C MIOJIOM

N3smenunBocTs. Henacnencreennas
U3MEeHYUBOCTh. JJaboparopHast
pabota Ne 6. 3yuenue
MOIU(PHUKAITMOHHON U3MEHYHBOCTH,
IIOCTPOEHNE BAPUALIMOHHOTO Psia U
BApUALIMOHHON KPUBOI»

HacnencrBeHHast ©3MEHYMBOCTD.
JlaGopatopHas pabora Ne 7.
«AHanu3 MyTanuil y 1po3o¢puisl Ha
TOTOBBIX MHUKpOIpenapaTax»»

I'eneruka yenoBeka
PesepBHbIil ypok. O60061IeHHE 11O

Teme «HacneqcTBeHHOCTh U
U3MEHYMBOCTH OPTaHU3MOBY»

0.5

0.5

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/863e89a4

bu6mmoreka [IOK
https://m.edso00.ru/863e8c60

bubmuorexa [JOK
https://m.edso00.ru/863e8c60

bu6mmoreka [IOK
https://m.edsoo.ru/863e8efe

bu6mmoreka [IOK
https://m.edsoo.ru/863e8efe

bu6mmoreka [JOK
https://m.edsoo.ru/863e8d7
8




32 Cenexkuus Kak Hayka v IPOLIECC

3 MeToabl 1 OCTHKEHUS CEIIEKIINU

PacTEHUI U KUBOTHBIX

34 buorexHonorus kak orpacib
IIPOU3BOJICTBA
OBIIEE KOJIMYECTBO YACOB I10

[TPOTPAMME

34

bu6mmoreka [IOK
https://m.edsoo.ru/863e921
4

bu6mmoreka [IOK
https://m.edsoo.ru/863e921
4

bubmuorexa [JOK

https://m.edsoo.ru/863e933
6




11 KJIACC

Tema ypoka

DBOJIONUS U METOIBI €€ N3YUCHHUSI

HcTopus pa3BUTHS IIPEACTABICHHIA
00 PBOTIOLINH

MukposBonronus

[Momynsamust Kak 37eMeHTapHast
€IMHUIIA BUJIA U DBOJIOIHH.
JIaGoparophas pabota Ne 1
«CpaBHeHHE BUJIOB 110
MOP(OJIOTHUECKOMY KPUTEPUIO»

JIBroKyIiye cuibl (3JeMEeHTapHbIe
(akTOpbI) FBONIOINH

EctectBenHsblit 0TO0p U €ro Gpopmbl

Pe3ynbTaThl 3BOMIOLNN:
MPUCTIOCOOJIEHHOCTh OPraHU3MOB U
BH1000pazoBanue. Jlaboparopruas
pabota Ne 2 «Onucanue

HpI/ICHOCO6HeHHOCTI/I OopraHuisMa 1 eé

OTHOCHUTCIILHOT'O XapaKTepa»

KoaudecTBO 9acoB

Bcero

KonTpoabHbl
e padoThbI

IIpakTHYecku
e padoThbl

0.5

0.5

Jara
HU3Y4YeHH
|

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

bubmuoreka [JOK
https://m.edsoo.ru/863ea20e

bu6mmoreka [IOK
https://m.edso0.ru/863e957
0

bu6mmoreka [IOK
https://m.edsoo.ru/863e9cle

bu6mmoreka [IOK
https://m.eds00.ru/863e99c6

bu6mmorexa [IOK
https://m.edsoo.ru/863e9da4

bu6mmoreka [IOK
https://m.edso00.ru/863e9ed0

bu6mmorexa [IOK
https://m.edsoo.ru/863e9fde




10

11

12

13

14

15

16

17

18

19

Hanpasnenus u mytu
MaKpO3BOJIIOLUI

HeoOpatumocTs 3BoIOLNN

Ucropus xu3nu Ha 3emiie 1 METObI
€€ u3y4eHus

['unoTe3sl MPOUCXOKACHUS KUZHU
Ha 3emiie

PazButue xu3Hu Ha 3emMIie Mo 3pam 1
nepuoam

OCHOBHBIE 3TaIbI 3BOJIIOIIUH
PACTUTCIIBHOTO U )KUBOTHOT'O MHpPaA.
[IpaxTuueckas padora Ne 1
<<I/I3yquHe HCKOIIa€MBbIX OCTAaTKOB
pacTeHHii U KUBOTHBIX B
KOJIJIEKIHSIX »

CoBpeMeHHas cucTema
OpPTaHHYECKOTO MHpPA

DBOJTIOIHS YeJIOBEKa (aHTPOTIOTEHE3)

JiBmoxymue cuibl (pakTopsl)
aHTPOIIOreHe3a

OCHOBHBIE CTaIUU IBOJIOLNN
4eJIoBEKa

YenoBeueckue pachl U IPUPOIHBIE
aJlanTaluy 4eJ0BeKa

PesepBHelit ypok. O600IIEeHHE T10
TeMe «BO3HMKHOBEHHUE U Pa3BUTHE
YKW3HU Ha 3eMiie»

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/863e9cle

bu6mmoreka [IOK
https://m.edsoo.ru/863ea5a6

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

bu6mmoreka [IOK
https://m.edsoo.ru/863ea8bc

bu6mmoreka [JOK
https://m.edsoo.ru/863ea48e

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

bu6mmoreka [JOK
https://m.edsoo.ru/863ecad44

bu6mmorexa [IOK
https://m.edsoo.ru/863eaea?




20

21

22

23

24

25

26

27

28
29

DKonoTHusg Kak HayKa

Cpenbl OOUTaHUS U SKOJIOTHUECKUE
(hakTophI

AOGuotnueckue GaKkTopsbI.
JlaboparopHuas pabota Ne 3.
«Mopddomnoruueckue 0COOEHHOCTH
pacTeHui U3 pa3HbIX MECT
oburanusy. JlabopaTopHas pabora
Ne 4. «BnusiHue cBeTa Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEYyCa»

buotuueckue GaxTopsl

DKOJIOTUYECKHE XapaKTEPUCTUKU
nonyisiuu. [Ipaktuueckas padbora
Ne 2 «Iloacuér nnoTHOCTH
MOMYJISIIUM pa3HbIX BUIOB
pacTeHu

Coo0miecTBa OpraHu3MOB —
OuoLEeHO03

DKOJOTUYECKHE CUCTEMBI
(3KOCUCTEMBI)

OCHOBHBIE TIOKa3aTeNN IKOCHCTEMBI.
DKOJIOTHYECKHE TTUPAMUIBL.
CaoiictBa sKocucteM. Cykueccus

[IpupoiHBIE S5KOCUCTEMBI

AHTpOHOFCHHLIC 9KOCHCTCMbI

0.5

0.5

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

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

bu6mmoreka [IOK
https://m.edsoo.ru/863eb34
8
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

1

2

3

4

5

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOM
06pa30BaTeJ’IbH0ﬁ nporpaMmal CpeaHeEro oﬁmero 06pa3OBamm

ChopmupoBaHHOCTh 3HAHUN O MECT€ U POJIM OHOJOTHH B CHUCTEME
HAy4YHOT'O 3HaHMS €CTECTBEHHBIX HayK, B (GOPMHUPOBAHUHN COBPEMEHHON
€CTECTBEHHO-HAYYHON KapTHHBI MUPA U HAYYHOTO MHUPOBO33PEHHUS; O
BKJIaJIC POCCHUCKHX M 3apyOeHBIX YYEHBIX-OHMOJIOTOB B Pa3BHUTHE
Oouosoruy; (QyHKIMOHAIFHOM TPAMOTHOCTH 4EJOBEKa JUIS PEUICHHS

JKHN3HCHHBIX 3a1a4

YMeHue packpbiBaThb COJEp)KaHUE OHOJIOTHYECKUX TEPMUHOB U
MOHATHI: KHU3Hb, KIETKA, OpraHu3M; MeTabosm3M (0OOMEH BEUIECTB U
MpEBpaIICHUE DSHEPTUH), TOMEOocTa3 (CaMOperyJsiius), ypOBHEBas
OpraHu3alys >KUBBIX CHUCTEM, CAMOBOCIpPOU3Be/eHUE (PEHpOayKIIUs),

HaCJICACTBCHHOCTb, UIBMCHYHNBOCTDb, POCT U PA3BUTHC

YMeHue uznaratb OMOJIOrMYECKHe TEOPUH (KJIETOYHAs, XpOMOCOMHas,
MyTtanuoHHas), 3akonsl (I'. Menaens, T. Moprana, H.1. BaBunosa) u
ydeHHst (0 IEHTpaX MHOTO000paszvs W TPOMCXOXKACHUS KYIbTYPHBIX
pactenuii H.M1. BaBuiosa), onpenensats rpaHuiibl UX TPUMEHUMOCTH K

JKHUBBIM CUCTCEMaM

YMeHue BIageTh METOJaMH HAay4YHOro TIO3HaHUS B OHMOJOTUU
(HabnrofeHre M OMHMCAaHWE JKUBBIX CHCTEM, IMPOILIECCOB U SBICHUM;
OpraHmM3alysi W TpOBEACHHE OWOJIOTMYECKOTO  AIKCIEPHUMEHTA,
BBIIBMKEHHE  THIIOTE3DI; BBISIBIICHUE  3aBUCUMOCTH  MEXKIY
HCCIIeyeMbIMU BETMYMHAMHU, OOBSICHEHHE TOJTYYCHHBIX PE3yJIbTaTOB,
WCIIONb30BAHHBIX HAYYHBIX MOHATHM, TEOpUM U 3aKOHOB, YMEHHUE

ACJIaTh BBIBOJABI HA OCHOBAHUU MOJTYUYCHHBIX pCSYJ'IBTaTOB)

YMeHue BBIIENATH CYIIECTBEHHbICE MPHU3HAKA BUPYCOB, KIIETOK
IIpOKapuoT ©W OJYKApHOT, OOHOKJICTOYHBIX W MHOI'OKJICTOYHBIX
OpraHWU3MOB;  OCOOEHHOCTH  TIPOIIECCOB OOMEHa  BEHIECTB U
MpeBpaIIeHUs] PHEPruu B KIETKe, (OTOCHHTE3a, IIACTHUYECKOro U
JHEpreTHdeckoro  oOMeHa, XEeMOCHHTe3a, MHTO03a,  Meio3a,
OIJIOAOTBOPCHUA, Pa3MHOKCHH, HHIAWBUAYAJIbHOT'O Pa3sBUTHA

opranu3ma (OHTOTEHE3)
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11 KIIACC

Kon
NpoBepsieMoro
pe3yJjabTara

YMeHue TOpUMEHSATh IOJNyYeHHBbIE 3HAaHUS U1 OOBSICHEHUS
OMOJIOTUYECKUX MPOIECCOB U SBICHUMU, Ui MPUHATUS MPAKTHUYECKUX
pelleHHi B TOBCETHEBHOM )KU3HU B LIENAX o0ecredeHus: 6e3011acCHOCTH
CBOET0 3/I0POBbsS U 37J0POBbsl OKPY’KAIOIIUX JIFOJEH, COOIIOICHHUSI HOPM
IPAMOTHOI'O IOBEACHUS B OKPYKAIOLIEH IPUPOJIHOM Cpelie; IOHMMaHue
HE0O0XOAMMOCTH UCIIOJIBb30BAaHMS TOCTHKEHUN COBPEMEHHOM OMOJIOTHH

1 OMOTEXHOJIOT I AJI1 palliOHAJIBHOT'O IIPUPOAO0IIOJIb30BAHUA

YMmenue pemiaTth 3JIEMCHTAPHBIC T'CHCTHYCCKHUC 3ada4ud Ha MOHO- H
,Z[I/IFI/I6pI/II[HOG CKpC€IIUMBAHUE, CLCIINICHHOC HACICAOBAHHE, COCTABJIATH
CXEMbI MOHOFI/I6pI/II[HOFO CKpC€IIMBaHUs JJIA MpEacKasaHus

HacCJICOOBaHHU ITPU3HAKOB Y OPraHu3MoOB

YMeHue BBINOJHATH JIaDOpaTOpHbIE M IMPAKTUYECKHE paboThl,
coOmonate TpaBwia Npu pabore ¢ y4eOHBIM H J1AOOPATOPHBIM

o0opynoBaHueM

YMeHue KpUTHUECKU OLEHUBATh U HMHTEPIPETHPOBATh MHPOPMAIUIO
OHMOJIOTUYECKOT0 COJEP)KAHUS, BKIIOYAOIIYIO IICEBIOHAYYHbIC 3HAHUS
13 pa3anuHbix ucToyHuKOB (CMU, HaydHO-TIOMYIsIpHBIE MaTEpUabl);
STHUYECKHE AaCMeKThl COBPEMEHHBIX HCCIIEIOBaHUI B OHOJIOIUH,

MCAUIIUHE, OMOTEXHOJIOTUU

YMeHue co3naBath COOCTBEHHbIE MUCbMEHHBIE U YCTHBIE COOOILEHUS,
0000111ass 6MOIOrHYEeCKy0 HH(POPMALIUIO U3 HECKOJIBKUX MCTOYHHKOB,

T'paMOTHO HUCIIOJIb30BATh MOHATUUHBIN arrapar OMOoJIOTHUH

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbl CpeIHero o01ero 00pa3oBaHus

CpopMHUpOBAaHHOCTh 3HAHUM O MECT€ M POJIM OHOJIOTHH B CHCTEME
Hay4YHOT'O 3HAHUS €CTECTBCHHBIX HAyK, B (DOPMHUPOBAHNH COBPEMEHHOMN
€CTECTBEHHO-HAyYHON KapTHUHBI MUpa U HAYYHOTO MHUPOBO33PEHHUS; O
BKJIaJIE POCCUUCKHX M 3apyOexHBIX YYEHBIX-OHMOIIOTOB B pa3BUTHE
ouosornu; (HYHKIIMOHAILHOW TPAaMOTHOCTH YEJIOBEKA ISl PEIICHHS
KU3HEHHBIX 33124

YMeHHe pacKkphiBaTh COJEpKAHUE OHOJIOTHYECKUX TEPMHUHOB U
TOHATHIA: BUJ, MOMYJSIIHS, TeHO(DOHA, IBOIIOLMS, IBUKYIIUE CHUIIBI

(paxtopsr) 9BOJIIOLINH, MPUCTIOCOOTICHHOCTh OpraHHU3MOB,



BPIIIOOGpaSOBaHI/Ie, OKOJOTHYCCKHUEC (b&KTOpBI, OKOCHUCTEMA,
npoaAYyUCHTBI, KOHCYMCHTHBI, pCAYLCHTHI, HCIIH ITUTAHUSA, SKOJIOTHYCCKAA

nupamuia, OuoreomeHos, onocdepa

YMeHue uznaraTh OMOJIOTHYECKHE TeOpUU (IBOIIOLHMOHHAA Teopus Y.
JlapBuHa,  CHHTETHYeCKass  TEOpus  SBOJIIOLMHU), 3aKOHBl U
3aKOHOMEpHOCTH (3apojslmieBoro cxonacrsa K.M. bapa, yepenoBanus
IJIaBHBIX HanpasieHui u myrei sBosmonuu A.H. CeBepuoBa, yueHus o
omochepe B.M.  BepHaackoro), omnpemensTb  TPaHUIBI  HX

IIPUMEHUMOCTH K )XMBBIM CUCTEMaM

VYMmenune BJIaACTh MCETOAAMKM HAy4YHOI'0 IIO3HAaHUA B Ouooruu
(Ha6J’IIO,I[eHI/Ie U OIIMCAHHC XUBBIX CHCTCM, IIPOLECCCOB U HBHCHHﬁ;
opraHnu3anusi u IMPOBCACHHUC OHOJIOTHYECKOTO OKCIICPUMCHTA,
BBIJIBUKCHUC THUIIOTE3BI, BBISABJICHUC 3aBHUCHUMOCTH MCKOY
HCCICAYCMBbIMHU BCIIMUYNHAMU, 00BACHEHHE IMNOJIYYCHHBIX PC3YJIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBbIX HOHHTHﬁ, TCOpI/Iﬁ U 3aKOHOB; YMCHHC

ACJIaTh BBIBOJbBI HA OCHOBAHUU IOJTYUYCHHBIX pe3y.IH)TaTOB)

YMeHue BbIACTATH CYLIECTBEHHbIE TPU3HAKU CTPOCHUS OMOJIOTHUECKUX
OOBEKTOB:  BMJIOB, IMOMYJALMNA, MPOAYLIEHTOB, KOHCYMEHTOB,
PEIyLeHTOB, OMOTEOIEHO30B U SKOCHCTEM; OCOOEHHOCTH MPOIIECCOB
HACJIEICTBEHHOU U3MEHUYUBOCTH, €CTECTBEHHOT O otbopa,
BUZ000pa30BaHusl, MPUCHOCOOJIEHHOCTH  OPraHU3MOB, JIeHCTBUA
9KOJIOTMYECKUX (PAaKTOPOB Ha OPraHU3MBbl, IEPEHOCA BELIECTB U MOTOKA
SHEPrUU B HKOCHCTEMAaxX, aHTPONOTE€HHBIX M3MEHEHUH B SKOCHUCTEMax
CBOEH MECTHOCTH, KPYTOBOPOTA BELIECTB M OMOT€OXMMUYECKUX LIUKIIOB
B Onocdepe

YMeHue TOpUMEHSATh [OJIyuYeHHble 3HaHMA JUId  OOBSCHEHHUS
OMOJOTMYECKHUX TMPOLIECCOB U SIBICHUM, JUISI MPUHITHUS MPAKTHUECKUX
pelIeHnii B MOBCEAHEBHOM KHU3HU B LENSIX oOecredeHust 0€301acHOCTH
CBOETO 3/I0POBbS U 37I0POBbSI OKPYKAIOIINX JIFOJeH, COOIIOIEHHUSI HOPM
IPaMOTHOTI'O TIOBEJIEHUS B OKPYXKaIOLIEW IPUPOIHON cpesie; TOHUMaHue
HEOOXOMMOCTH MCIIOJIb30BAHUS TOCTHXKCHUI COBPEMEHHOM OMOI0THN
JUISL pallMOHaJIbHOTO MPUPOIOTIOIB30BAHUS

YMeHue pemaTh 3J€MEHTapHble OMOJOTHYECKHE 33Jaud, COCTaBISATh
CXEMBI MIepeHOCca BEUIECTB U SHEPTUHU B IKOCHCTEMaX (LMY MUTAHUS)
YMeHue BBINOJNHATH JIabOpaTOpHbIE U MpaKTUYECKHe paboThl,

coOmonaTh mnpaBwia Npu pabore ¢ yY4eOHBIM M JIAOOPATOPHBIM

o0opynoBaHuEM
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YMeHue KPUTHYECKH OIEHUBATh W WHTEPIPETHPOBATh MHPOPMAIUIO
OMOJIOTUYECKOTO COJIePKaHMsI, BKIIOYAOLIYIO TICEBOHAYYHbIC 3HAHUS
13 pa3anuHbix UcTouHuKOB (CMU, HayyHO-TIOMYyIsIpHBIE MaTEpUaIbl);
paccMarpuBaTth rio0aabHbIC 9KOJIOTUYECKHE po0IeMbl
COBPEMEHHOCTH, ()OPMHUPOBATH MO OTHOUICHHWIO K HUM COOCTBEHHYIO

IIO3HUIIHIO

YMeHue co3zaBaTh COOCTBEHHBIC TMCbMEHHBIC M YCTHBIE COOOILCHMS,
000011251 OMOJTOTHYECKYI0 UH(DOPMALIUIO W3 HECKOJIBKHX MCTOYHUKOB,

I'paMOTHO HCITIOJIB30BATH MMOHATHHHBINA alrrapar ouonoruu



IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

Koxa

1.1

1.2

2.1

22

3.1

3.2

3.3

HpOBepﬂeMLIﬁ IJIEMEHT COACPKaHUA

buonorusa xak HayKa

buonorus — mayka o xuBod mnpupone. Ponp Ouonorun B (opMupOBaHUU

COBPEMEHHOW Hay4YHOU KapTUHBI Mupa. CHcTeMa OMOJOTHIECKIX HAYK

Mertoabl Mo3HaHMS KUBOW HpUpOAbl (HAOIIOAECHUE, SKCIEPUMEHT, OINUCAHMUE,
U3MEpeHue, KiaccupuKanus, MOJCIUPOBAHUE, CTaTHCTHYECKass 00paboTka

JTAHHBIX )
JKuBbie cucTeMBbI M X OpraHu3aius

JXKussie cucrempr (OHoOcHCTEMBI) KaK MpeaMeT u3ydeHus ouosnornu. CBOWCTBa

OMOCHCTEM M UX pa3HooOpasue

YpoBHU oOpraHuzanuud OMOCHUCTEM: MOJIEKYJISIPHO-TE€HETUYECKHH, KJIETOYHBIH,

OpraHU3MEHHBIN, MOMYISUOHHO-BUOBON, IKOCUCTEMHBIN, OrochepHbIi
XHUMHYECKUHN COCTAB U CTPOEHUE KIIETKH

XUMHUYECKHM COCTaB KJICTKHM. XHMHYECKHE DJIEMEHTHI: MaKpO3JIEMCHTHI,
MHKPOIJICMECHTHI. Boma u MHHCPAJIbHBIC BCIICCTBA. (DYHKI_II/II/I BOABI H

MHHCPAJIbHBIX BEIICCTB B KJICTKC. Ho;mepmaHHe OCMOTHYECKOI0 OanaHca

benku. CoctaB u crpoeHue OenkoB. AMHUHOKUCIOTBI — MOHOMEpHI OEIKOB.
He3amenuMmeble 1 3aMEHUMBIE AMUHOKHCIOTHI. AMHUHOKHUCIIOTHBIN COCTaB. Y pOBHU
CTPYKTYpbl O€nKOBOH MoOJeKyidbl (MepBUYHAs, BTOpPHYHAs, TPETUYHAs H
YeTBEPTUYHAA CTPYKTypa). XHMHUYECKHE CBOHCTBa OesKOB. buoioruueckue
(GyHKIMHN OEIKOB.

®epMeHTHl — Ouosornyeckue karaiauzatopbl. CTpoeHHe (epMeHTa: aKTHUBHBIN
HeHTp, cyocrtpatHas crneunpuuyHoctb. Kodepmentsl. Butammubl. Otauuuns

(bCpMCHTOB OT HCOPraHNYCCKUX KAaTaJIn3aTOPOB

VYraeBoasl: MOHOCaxapuabl (TJIIOKO3a, pub03a M J1€30KCHUpr003a), Jrcaxapuabl
(caxapo3a, JaKTO3a) W TOJMCAaXapHibl (KpaxMasl, TJIUKOTeH, LEJUII0I03a).
buonoruueckue GyHKIUU YrII€eBOAOB.

Jlununel:  Tpurauuepuabl,  crepouibl,  ochomunuasl.  'mapodunbHO-
ruspopoOHble cBoiicTBa. buonornuyeckue ¢ynkumuu sununoB. CpaBHEHUE

YriieBO40B, OCIIKOB M JIMIIU0B KaK HCTOYHHUKOB SHCPTHUU



3.4

3.5

3.6

3.7

3.8

3.9

3.10

4.1

4.2

4.3

Hyxneunnossie kucnotel: IHK n PHK. Hykneotuasl — MOHOMEpBI HYKJIEHHOBBIX
kuciaot. Crpoenue u pynkiun JJHK. Crpoenue u pynkuuu PHK. AT®: ctpoenune
1 QyHKIMH

[Muronorus — Hayka o kietke. Kinerouynas reopus. MeTonsl n3yd4eHus KIETOK

Krnerka xak nenoctHas >kuBas cuctema. OO0IMe mpU3HAKU KJIETOK: 3aMKHYTast
HapykHas MemOpana, mojekynbsl JIHK kak reHermdeckuii ammapar, cucrema

chHTE3a OelKa

Tunsl KIeToK: 3yKapruoTHUeckas U npokapuotuueckas. OcoO0eHHOCTH CTPOSHUs
MPOKApUOTHYECKON  KieTkn. Kietounass crenka Oakrepuii. CtpocHme
YKapUOTHUECKOM KJIeTKU. OCHOBHBIC OTJIMUUSA PACTUTEIBHOM, >KUBOTHOU H

IrpUOHON KIIETKH

[IoBepXHOCTHBIE CTPYKTYpBI KIETOK — KJIETOYHAs CTEHKA, TIIMKOKAIMKC, HX
¢bynkuu. [1nazmatudeckas MemOpana, e€ cBoiicTBa U Qpynkuuu. Llutornasma u
e€ opranouabl. OgHOMEMOpaHHbIE OPTaHOMIbI KJIETKHU: SHAOIIa3MaTHIeCKast CETh
(BIIC), anmapar ['onpmxu, au3zocomsel. [loayaBTOHOMHbBIE OpraHOW/bI KJIETKH:
MUTOXOHJIpUH, IacTuabl. [IponcxoxaeHrne MUTOXOHAPUM M IacTuA. Bumsl
wiactug. HemeMOpaHHbIe OpraHoubl KJIETKH: PHOOCOMBI, KJIETOYHBIA LIEHTD,

PECHUYKHU, KTYTUKH. CDYHKLII/II/I OpraHoOru 0B KJIICTKH. Bximrouenus

Snpo — perynsaTopHblil HeHTp KieTkd. CTpoeHue snpa: siiepHas 000J04Ka,

KapHoIlIa3Ma, XPOMATHH, SAPBIIIKO. XPOMOCOMBI
TpancnopT BEeHIECTB B KIIETKE
KusneneaTenbHOCTh KIETKU

OOmeH BelecTB, WIM METa0OIu3M. ACCUMWIANMS (TUIaCTUUECKUH OOMEH) u
JTUCCUMUIISIINSA (PHEPTeTHUECKU OOMEH) — JBE CTOPOHBI €IMHOTO Ipollecca
MeTtabonu3ma. Tumnbsl oOMeHa BeliecTB: aBTOTPOGHBIN U reTepoTpodHbIid. Pomib

(l)epMeHTOB B OOMEHE BCIICCTB U MPECBPALICHUN SHCPTIHUU B KIICTKE

®dorocunrtes. CBetoBas U TeMHOBas (a3wl poTocuHTEe3a. Peakiuu gorocunresa.
OddextuBHOCTH (PoTOCHMHTE3a. 3HAUeHUE (POTOCHMHTE3a JUIsl KU3HU Ha 3emiie.
Brmussane ycmoBmii cpeapl Ha (POTOCHHTE3 W CIMOCOOBI TIOBBIICHUS €TO
MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocHHTe3. XEMOCHHTE3UPYIOIIHe OakTepuu. 3HAYCHHE XEMOCHHTe3a IS

JKU3HU Ha 3eMiie

DOHepreTndyeckuii oOMeH B KIeTKe. PaciienseHue BemiecTB, BbIIEICHHE U
aKKyMYyJIHDOBAaHHE OJHEPrMM B KIETKE. OTamlbl JHEPreTUYecKoro OOMEHa.
I'mnkomms. bpoxenue u ero Buapl. KHCIOpOIHOE OKHMCIEHHE, WM KIETOYHOE

abIxaHue. DPQPEeKTUBHOCT YHEPreTUIECKOT0 0OMeHa



4.4

4.5

5.1

5.2

5.3

5.4

5.5

Peakiiun matpuuHoro cunresa. ['enernueckas nadopmarus u JJHK. Peannzanus
TCHEeTHYECKOW WH(pOpPMalLUU B KJIETKe. | eHeTWdeckuid KO M €ro CBOMCTBa.
Tpanckpuniuss — matpuunbii cuHTe3 PHK. Tpancnsius — OumocunHTe3 Oenka.

KoaupoBanue amunokuciot. Pons pubocom B OuocunTtese Oenka

Hexnerounsie ¢opmbl xu3Hu — BHpychl. Mcropust oTkpeitus BupycoB (.M.
WBanoBckuii). OCOOEHHOCTH CTPOEHUS U IKUZHEIEATEIBHOCTH BHUPYCOB.
bakrepuodaru. bomesHnu pacreHui, >KUBOTHBIX U YEIOBEKA, BBI3BIBAEMBIC
BUpycamu. Bupyc ummynonedpunura yenoseka (BUY) — Bo3Oynurens CIINa.

[Ipodunaktrka pacnpocTpaHeHUs] BUPYCHBIX 3a00I€BaHUI
Pa3zmHOXeHMe U MHANBUAYAIBHOE PAa3BUTHE OPraHU3MOB

Knerounslii 1uKkia, wWiM KU3HEHHBIM LUK KIeTKu. MHTepdasza u MUTO3.
[Ipoueccrl, mportekaromue B uHTepdaze. Permkanus — peakuus MaTpUUYHOTO
cunte3a JIHK. Crpoenue xpomocoM. XpomMocomHbIH HaOOp — KapHOTHII.
JuniouHeli W TalJIOWAHBIA ~ XPOMOCOMHBIE — HA0Opbl.  XpOMaTHIBI.
[{uronornyeckue OCHOBBI PA3MHOXKEHUS UM HMHAUBUAYAIBHOTO PpPa3BUTHUSA
OpraHU3MOB.

Henenue knetku — wmuto3. Craaum murosza. Ilponeccsl, mpoucxonsimue Ha

Pa3HBIX CTAAUAX MUTO3A. buonorndyeckuii CMBICII MUTO3a

@opMbI pa3MHOKEHHsI OpPraHU3MOB: Oecronoe U 1ojoBoe. Buasl Gecronoro
Pa3MHOXXEHHA: JI€JICHHE HAJBOE, IMOYKOBAaHUE OJHO- M MHOTIOKJIETOYHBIX,
CropooOpa3oBaHKe, BETeTATUBHOE pa3MHOXKeHHE. VICKycCTBEHHOE KIIOHHPOBaHHE

OpraHnu3MoB, €ro 3HAYCHUEC JIA CCIICKIINHN

[TonoBoe pa3MHOXKEHUE, €r0 OTIIMYHUS OT OECTOIOTO.
Metios. Cramuu wMeiio3za. Ilporiecchl, TpoMCXOAsIIME HA CTagusx Meno3a.
[ToBenenue xpomocom B Meio3e. KpoccuHroep. buosiormdyeckuii cMbIca U

3HaYeHHe MeNo3a

I"ameTorenes — mporecc 00pa3oBaHUs MOJIOBBIX KJIETOK y KUBOTHBIX. [losIOBBIE
JKeJe3bl: CEMEHHUKU U AMYHUKU. OOpazoBaHME U pa3BUTHE MOJOBBIX KJIETOK —
raMmer (CnepMaro3ouj, AuleKsieTka) — criepmaToreHe3 u ooree3. OCOOEHHOCTH

CTPOCHUSA SIMUEKIETOK U criepMaro3ouaoB. OmnoaorBopenue. [lapreHorenes

WnnuBuayanbHoe  pa3BuTue  (OHTOreHe3). OMOpUOHATBHOE  Pa3BUTHE
(amOpuorenes). JTarbl YMOPUOHATLHOTO PA3BUTHS y TTO3BOHOYHBIX YKUBOTHBIX:
npoOseHue, racTpyisuus, opraHorenes. IloctamOpuonansHOe pazButue. THIbI
NOCTAMOPHOHAIBHOTO PAa3BUTHA: MpsSMOe, HenmpsMoe (JIMYMHOYHOe). Brnusnue
Cpepl Ha pa3BUTHE OPTraHU3MOB; (haKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE
YpOACTBA.

Poct u pa3zButHe pacreHuii. OHTOTE€HE3 IIBETKOBOTO PaCTEHUs: CTPOSHHE CEMEHH,

CTauu pa3BUTUIA



6.1

6.2

6.3

6.4

6.5

6.6

HaCHeHCTBGHHOCTL U USMCHYUBOCTL OPTaHHU3MOB

IIpeamer u 3amauu reneTuku. Mcropus pasBuths reHeTUKH. BKiiag poCCHMCKUX U
3apyOeXHbIX  y4Y4€HBIX B  pa3BUTHE TE€HETUKU. MeTonbl  TI'€HETUKH
(rubpu10JI0rNYeCcKui, LUTOrCHETHYECKUH, MOJIEKYJISPHO-T€HETUYECKUA).
OcHOBHBIE TEHETUYECKUE TOHATHA. ['eHeTnYecKass CUMBOJIMKA, UCIIOJIb3yeMas B

CXeMax CKpelIUBaHUI

3aKOHOMEPHOCTH HAacJIeIOBaHUsI TMPU3HAKOB, YycTaHOBJIEHHbIE I'. Menaenem.
MoHorHOpHIHOE CKpelIMBaHWe. 3aKOH €IMHOOOpa3usi TUOPUIOB TMEPBOTO
nokoneHus. [IpaBwiio JOMUHUpOBaHUSA. 3aKOH pACLICIUICHUS MPU3HAKOB.
I'unoresa uncroTel ramer. [1oHOE U HEMOIHOE JOMUHUPOBAHHUE.

JuruOpuaHoe cKpenmBaHue. 3aKOH HE3aBUCUMOTO HACJIEIOBAaHUS MPHU3HAKOB.
[{utoreHeTn4yeckue OCHOBBI JTUTHOPUIHOTO CKpEIIMBaHUS. AHAIU3UPYIOIIEEe
ckpeuuBanue.  Mcmnonp3oBaHME — aHANM3UPYIOIIErO  CKPEUIMBAaHUS s

OIIpCACIICHUS I'CHOTHUIIA ocobu

CueruieHHOe HacienoBaHue npu3HakoB. Pabora T. Moprana mo cueruieHHOMY
HACJICJIOBAaHUIO TEHOB. HapylneHue cuHemieHHsl TEHOB B pe3ysbTare
KPOCCHHT'OBEpa. XpPOMOCOMHAsSI TCOPHSI HACIEACTBCHHOCTH. | €HETHYIECKIE KapThI.
I'enetnka moma. XpOMOCOMHOE OIpeAeiCHHE TMojla. AYTOCOMBI U TOJIOBBHIC
XpOMOCOMBI. ['OMOraMeTHbIe W TeTeporaMeTHbie OpraHu3Mbl. HaciemoBanue

IMPHU3HAKOB, CHCIVICHHBIX C ITOJIOM

HM3menunBOCTh. BUIbl M3MEHUMBOCTH: HEHACIEACTBEHHAs M HACICIACTBEHHAs.
Ponep cpenpl B HEHAclEICTBEHHOW  W3MEHYMBOCTH.  XapaKTEPUCTHKA
MOAN(DUKAITMOHHOW W3MEHUYMBOCTU. BapuwairmoHHBIA psii ¥ BapuUalMOHHAS
kpuBas. Hopma peakuuu npuzHaka. KoinuecTBeHHbIE M KaUECTBEHHBIE MPU3HAKU

" UX HOpMa p€aKlnu. CsoiicTBa MOHHq)HKaHHOHHOﬁ HU3MCHYHNBOCTHU

HacnencTBennasi, WiM TEHOTHIHMYECKas, W3MEHYMBOCTh. KomMOMHAaTHBHAS
W3MEHYMBOCTh. Mel03 U TONOBOW TMpOLIECC — OCHOBA KOMOWMHATHBHOMN
W3MEHYMBOCTH. MyTallMOHHAasT W3MEHUYMBOCTh. Kraccubukamus MyTaluin:
TE€HHBbIE XPOMOCOMHBIE, TeHOMHBIE. HacToTa 1 NpUYMHBI MyTaluii. MyTareHHble
(akTopbl. 3aKOH TOMOJIOTHYECKUX PSAOB B HACIEICTBEHHOW n3mMeHunBocTr H.U.

BasuiioBa

I'enernka uyenoBeka. Kapuortun uenoBeka. (OCHOBHBIE METOABl TE€HETUKH
YeJoBeKa: TeHEAIOTHYCCKUH, OJM3HELIOBEIN, IIUTOTCHETUYCCKUH,
OMOXMMHYECKUN, MOJEKYIsIpHO-TeHeTndeckuil. CoBpeMEeHHOe OmpeJeeHne
TEHOTHUIIA: TIOJJHOTEHOMHOE CEKBEHUPOBAaHUE, TEHOTUIIMPOBAHKE, B TOM UHUCIE C
nomotnpto [I[P-ananuza. HacnencTBeHHble 3a00ieBaHUsl YeOBEKA: TE€HHBIE
Oosie3HH, OOJIE3HU € HACIEICTBEHHOM MPENpacHoiIOkKEeHHOCTbIO, XPOMOCOMHBIE

6one3nu. ComaTHueckue W TeHEepaTUBHbIE MyTauuu. [IpUHLIMIBI 370pOBOTO



7.1

7.2

7.3

o0pa3a )KU3HU, AMATHOCTUKH, TPO(PUIAKTUKH H JICUEHUS TCHETUYECKUX OO0JIe3HEH.
Menuko-reHeTH4ecKoe KOHCYJIbTUPOBaHUE. 3HAYCHNE MEIUITUHCKON TeHETHKH B

IpeaAOTBPAIICHNHN U JICHCHHUU I'CHETUYCCKUX 3a00J1€BaHNH YeI0BEKa
CeJ'ICKI_[I/IH OpraHu3mMoB. OCHOBBI OMOTEXHOIOTHHI

Cenexuus Kak HayKa U IpoIecc. 3apoxkKICHUE CEIeKIIUU U JOMECTHUKAIIU. Y YeHHE
H.M. BaBumoBa 0 ueHTpax MPOUCXOXKACHUS M MHOrooOpas3usi KyJIbTYPHBIX
pacteHuid. LleHTpbl NPOUCXOXKIEHUs JAOMAIIHUX >KUBOTHBIX. CopT, mopoja,

mTaMM

CoBpeMeHHbIE METOJbl CeNeKUMU. MacCcoBbIi UM HHIUBUAYAJIbHBIA OTOOPHI B
CEJIEKIIMM DPACTEHUM M KUBOTHBIX. OLeHKa 3KCcTepbepa. biauzkoponcTBeHHOE
ckpeuBaHue — HMHOpuAMHr. Yucrasg yuHus. CKpelMBaHUE YHUCTBIX JIMHUH.
I'erepo3uc, wiu rubpuanas cuina. HepoacTBeHHoe ckpelyBaHue — ayTOpHUIMHI.
Otnanénnas rubpunmszauus U e€ ycnexu. VICKyCCTBEHHBIM MyTareHe3 u
IIOJIyYEHUE TOJUILIONAOB. JIOCTHIKEHMSI CEJIEKUUU DPACTEHWM, JKUBOTHBIX H

MHUKPOOPraHu3MOB

buorexHonoruss kKak oTpacib NPOU3BOACTBA. ['€HHAas WHXKEHEpUs. OTalbl
co3nanus pexomOuHanTHOM JIHK u Tpancrennsix opranuzmoB. Kiietounas
uHxeHepus. Kinerounsle KyabTypbl. MUKPOKIIOHAJIbHOE Pa3MHOKEHNUE PACTEHUH.
KnonupoBanue BBICOKONPOAYKTUBHBIX CEIbCKOXO3SHCTBEHHBIX OpPraHU3MOB.
Okonornyeckue M 3THdeckue  npobinembl. MO —  reHeTHuecku

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

11 KUIACC

Kon

1.1

IIpoBepsieMblii 3JIEMEHT COAePKAHUSA

DBOJIOIIMOHHAST OUOIOTHUS

DBOIOIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CBujeTebcTBa  3BOMIONMHU.  [laJCOHTOIOTHYECKUE:  IOCIIEC0BATEILHOCTD
MOSIBJICHHUSI BHUJIOB B TMAJICOHTOJOTHYECKOW JIETOMHUCH, TMepeXoiHbie (HOPMEI.
buoreorpaduueckue: cxoAacTBO U paznuuue ¢ayH u GprIop MaTepuKOB U OCTPOBOB.
DOMOpHONOTHYECKHEe: CXOACTBA U  pa3iuuvs OSMOPHOHOB pa3HBIX BHJIOB
IIO3BOHOYHBIX. CpaBHI/ITeJ'H)HO—aHaTOMI/I‘IeCKI/IeZ TOMOJIOTMYHBIEC, aHAJIOTUYHBIC,
pyIUMEHTapHbBIE OpraHbl, aTaBU3MbL. MOIEKYIIPHO-OMOXUMUYECKUE: CXOACTBO
MEXAaHU3MOB HACJICIACTBECHHOCTHU M OCHOBHBIX META00JIMUECKAX HyTeI\/’I Y BCEX

OpraHu3MOB



1.2

1.3

1.4

1.5

2.1

2.2

2.3

2.4

OpomonnonHas teopus Y. Jlapsuna. IIpeanocbuiku BOSHUKHOBEHUS JApBUHU3MA.
JIBMIKYIIME CUIIBI 3BOJIIOLIMY BUAOB 10 JlapBUHY (M30BITOUHOE Pa3MHOXKEHUE IPU
OIPaHUYECHHOCTH PECypCOB, HEONpeAenEéHHas HM3MEHYMBOCTh, Oopnba 3a

CYLIECTBOBAHHE, ECTECTBEHHBIN 0TOOP)

Cunrernueckass Tteopust HBomoiid (CTD) W OCHOBHBIE €€ TIOJIOKEHHUS.

MI/IKpOBBOJHOI_[I/ISI. HOHYJISII_[I/ISI KakK €AMHKUIa BUAa U 3BOJIIOIIUHA

JBwxyne cuibl ((hakTophl) 3BOJIONMH BUAOB B TNpupoae. MyTanMoOHHBIN
nporecc U KOMOMHATHBHAs HM3MEHYMBOCTH. llomynsiiMOHHBIE BOJIHBI M Apeid
reHoB. M3omsmus u murpanusa. EcrecTBeHHbI 0TOOp — Hampasisitouuii pakrop
sBoJOLMH. DPOPMBI €CTECTBEHHOTO 0TOOpA.

[TpucnocoOIeHHOCTh  OPraHM3MOB Kak  pe3ylibTaT dBoiouuu. [Ipumepst
IPUCIIOCOOTIEHUH Y OpraHu3MoB. ApoMOp(O3bl U UAMOAANTALINY.

Bun u Bunoo6paszosanue. Kpurepuu Buga. OcHOBHbIE (OPMBI BU1000pa30BaHMUSL:

reorpa(bnquKoe, 9KOJIOTHYCCKOC

MaKpOSBOHIOI_II/IH. cDO]C)M]E»I OBOJIFOIIUHN: @HHGTH‘ICCK&H, JAUBCPIrCHTHAA,

KOHBEpreHTHas, napauienbHas. HeoOpaTumocTs 3BooLUN
Bo3HukHOBEHUE U pa3BUTHE KU3HU Ha 3eMiie

JloHay4yHbBI€ TIPEACTABICHHMS O 3apOKACHUM >KHU3HU. Hayynble rTUMIOTE3BI
BO3HMKHOBEHHS >KM3HM Ha 3emse: a0uoreHe3 M MaHCHEpMHUsA. XHUMHUYECKas
IBOJIIOLMS. ODKCIIEPUMEHTAIIBHOE MOJATBEP)KIECHUE XUMHYECKOH DBOJIIOLMH.
Havanphbie sTansl Ounosornuyeckoil spomonuu. I'mnoresa PHK-mupa. IlepBrie

KIJIICTKHU 1 UX 3BOJIOLHA. q)OpMI/IPOBaHI/Ie OCHOBHBIX T'PYIIII ’)KUBBIX OPraHU3MOB

PasButue xu3zHu Ha 3emsie mo spam u nepuojam. Kartapxeil. Apxelickas u
nporepo3oiickas dpbl. [lameosolickas spa U €€ mepuoAbl: KEeMOPHUHCKHIA,
OpIOBUKCKUH, CHUIYPUWCKUH, JEBOHCKHM, KaMEHHOYIOJIbHBIM, IEPMCKUM.
Me3so30lickas 3pa 1 €€ NMepuoIbl: TPUACOBBIN, FOPCKU, MEJIOBOM.

Kaitno3oiickas 3pa 1 €€ nepro/ibl: ajJeoreHoBbIi, HEOT€HOBbIM, AaHTPOIIOT€HOBBIM.
XapakTepucTUKa KIMMara W TEOJOTMYECKHUX MpoueccoB. OCHOBHBIE 3Tarbl
ABOJIIOIIMM PACTUTENIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHud u
KUBOTHBIX. [logBI€HME, paCIBET U BEIMUPAHUE TPYII KUBBIX OPTraHU3MOB
CucrteMa OpraHM4ecKoro Mupa Kak OTpaxkeHue H3BOMOUHH. (OCHOBHBIE
CUCTEMATUYECKHUE TPYIIIBI OPTAaHU3MOB

DBOJIIOLMS YeNIOBEKa. AHTPOMOJIOTHUSI Kak Hayka. Pa3BuTue mpeacTaBieHHil O
MPOUCXOXKJACHUN YeJIoBeKa. MeToabl M3ydeHHs aHTporioreHe3a. CXolcTBa U

pasiinuus 4€JI0OBCKA U ) KUBOTHBIX. CucreMaTH4ecKoe I0J0KESHUE YSI0BEKA.



2.5

2.6

3.1

3.2

33

34

3.5

4.1

4.2

JBmkymue cunbl ((hakTopel) aHTpororenesa. HacnencTBeHHass KI3MEHUYMBOCTD H
€CTeCTBeHHBIH 0TOOp. OOIIecTBeHHBIM 00pa3 XWU3HH, HM3TOTOBJICHUE OPYAHI

TPY[a, MBILIJIEHUE, PEUYb

OcCHOBHBIE CTAaaUU M BETBU SBOJIOLMHM YEJIOBEKA: ABCTPAIIONUTEKH, YeaoBek
yMenbid, YenoBek mnpsAMoxoisauuid, YenoBek HeaHAEpTAIbCKHM, YenoBek
pa3ymHbIid. HaxoIku MCKOMAeMbIX OCTAHKOB, BpPEeMs CYIIECTBOBaHHS, 00JacTh

pacnpocTpaHeHus, 00bEM rOJIOBHOTO MO3ra, 00pa3 >KU3HU, OPYAUS

YenoBeueckue pacbl. OCHOBHbIE OOJIBLIME pachl: €BpoNeoUIHas (eBpa3uiickas),
HErpo-aBCTPaJIONIHAs (3xBaTOpHANIbHASA), MOHTOJIOUAHAs (asmarcko-
amepHuKaHckast). YepTbl IpucrnocoOIEeHHOCTH MPEICTaBUTENIEH YeJIOBEUECKUX pac

K YCIIOBHSIM CyIIECTBOBaHUs. ENMHCTBO yenoBeueckux pac. Kpuruka pacuzma
Opranu3Mbl 1 OKpyXKaroias cpeaa

DKoJorus Kak Hayka. 3ajadyd M pas3felibl SKOJIOrMH. MeToabl 3KOJOTHYEeCKHX
HcCleI0BaHuM. DKoslornyeckoe MUpoBo33peHue. Cpeabl 0OMTaHUSI OPraHHU3MOB:

BOAHAasA, HA3€MHO-BO3AYyIIIHAs, IOYBCHHA, BHYTPUOPIraHU3MCHHAA

Okonoruueckne  (aktopel. Krnaccudukamus  skxonmorndeckux — (HakTOpOB:
abnotnyeckne, OWMOTHYECKHE W AHTPOIOTEHHbIE. J[eHCTBHE HKOJIOTHYECKUX

(akTOpOB HA OPraHU3MbI

AbuoTtnueckue (HaKTOphl: CBET, TEMIEpaTypa, BIAXKHOCTb. DOTONEPUOAU3M.
[IpucnocoOnenust opraHu3MoOB K  JIEHCTBUIO aOMOTHYECKUX  (aKTOpOB.

buonorunyeckue PUTMBI

buotnueckue Qaxrtopsl. Bunel OmoTmueckux B3aUMOIECHCTBUI: KOHKYpEHLHS,
XHUITHAYECTBO, MAapa3HTU3M, MYTyallu3M, KOMMEHCaIn3M (HaxJeOHUYECTBO,
KBapTUPAHTCTBO),  aMEHCANIM3M, HeilTpaiu3M. 3HaueHHe  OMOTHYECKHUX
B3aMMOJICHCTBHIA JJIs1 CYIIECTBOBAHMUSI OPTaHU3MOB B ITPHPOTHBIX COOOIIECTBAX

DKOJIOTUYECKHE  XAapaKTePUCTHKH  momysisiud.  OCHOBHBIE — ITOKa3aTesH
MOMYJISALUN: YUCIEHHOCTh, IUIOTHOCTh, POXKJAEMOCTb, CMEpPTHOCTH, INPHPOCT,
Murpanus. J[nHaMuKa YUCICHHOCTH MOMYJISIIUN U €€ PEeTyIIsIis

Coo01iecTBa U 3KOJIOTMYECKHE CUCTEMBI

CoobmiecTBo opraHu3mMoB — OuoneHno3. CTpyKTypbl OMOIIEHO3a: BHIOBaf,
MPOCTpaHCTBeHHAs, Tpodudeckas (mumieBas). Buasl-momuHanThl. CBS3U B
OuoreHo3e

Okonorndyeckue cucrteMbl (9kocuctemsl). Ilonsatue 00 oskocucreme H

ouoreoreHo3e. DYHKIIMOHAIBHBIE KOMITIOHEHTBI ASKOCHCTEMBI: TPOIYIICHTHI,



4.3

4.4

4.5

KOHCYMEHTBI, peAyLeHThl. KpyroBopoT BelecTB ¥ MOTOK SHEPTUU B SKOCUCTEME.
Tpoduueckue (nuIEeBbIe) YPOBHH OSKOCHUCTEMBI. [luieBbIe IleMM W CETH.
OcHOBHBIE TIOKa3aTelid SKOCHUCTEMbI: Omomacca, MpPOIYKIHUs. DKOJIOTHYECKUE
MUPaMUIbl: TPOAYKIMH, YHCICHHOCTH, OHoMacchl. CBOWMCTBA HIKOCHCTEM:

YCTOMUYUBOCTb, CAMOPETYJISIIUS, pa3Butue. CyKkieccus

[Ipupoanble 3x0cHCTEMBI. DKOCUCTEMBI 03€p M PEK. DKOCUCTEMA XBOMHOIO MM
LIMPOKOJIMCTBEHHOT'O JIeca.

AHTpONIOT€HHbIE 3KOCHCTEMBI. ATPOIKOCHCTEMBL. YpOOIKOCHCTEMBL.
buonoruyeckoe u X034HCTBEHHOE 3HAYEHHUE arpO’IKOCUCTEM U YPOOIKOCHCTEM.
buopaznooOpazue kak QaxTop ycToWymBOCTH d3KocucteM. CoxpaHeHue

OHMOJIOrMYeCKOro pa3HooOpasus Ha 3emiie

Yuenne B.W. Bepnaackoro o Owuocdepe. ['paHuibl, coctaB U CTPYKTypa
ounocdepsl. XKuBoe BemectBo U ero ¢yaknuu. OcobGeHHOCTH OMOchepsl Kak
robanpHOM 3KOcHcTeMbl. J[MHaMu4yeckoe paBHOBecue M oOpaTHas CBA3b B
ouoctepe. KpyroBopoTsl BemecTB W OMOTCOXMMHUYECKUE ITUKIIBI JJICMEHTOB

(yrnepona, azora). 3oHaiabHOCTh OHochepbl. OCHOBHBIE OMOMBI CYIITU

UYenoBeuecTBO B Ouocdepe 3emun. AHTpONOreHHbIE HM3MEHEHUs B Ouocdepe.
['oGanbHBIE IKOTOTUYECKHUE TPOOIIEMBI.
OcHOBa palMOHANBHOTO  YOpPAaBIEHUS MPHUPOJHBIMH pecypcamMu M HX

ucnoJyib3oBaHue. JlocTrkeHus: OMOJIOTHH U OXpaHa MPUPOAbI
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