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HOACHUTEJIBHASA 3AIIMCKA

[Ipn pa3paboTke mporpamMMmbl MO OHMOJIOTHHA TEOPETHUYECKYIO OCHOBY MJIS
OTIpeNeNieHUs] TMOAXOM0B K (OPMHUPOBAHUIO COACpXKAHUS Y4eOHOro IpenMera
«buosorus» cocTaBWIM: KOHIENTyalbHble TnonoxkeHus @PIrOC COO o
B3aMMOOOYCIIOBJICHHOCTH  II€JICH, COJEp)KaHUs, pPE3yAbTaTOB OOydYeHUsS W
TpeOOBaHMIA K YPOBHIO MTOATOTOBKH BBITYCKHHUKOB, TTOJIOKEHHUSA 00 OOIINX MEJIX |
NPHUHIMIAX, XapaKTePU3YIONIUX COBPEMECHHOE COCTOSHUE CHCTEMBI CPEIHETO
obmiero oOpazoBanusi B Poccuiickoit deneparuu, a TakkKe IMOJOKEHUS O
cnenudurke 6uonoruu, €€ 3HAYCHUH B MMO3HAHWU JKUBOU MIPUPOABI U 00ECTICUCHUH
CYILLIECTBOBAaHMS 4esoBeYecKoro odmiectBa. CorjiiacHO Ha3BaHHBIM IOJIOKEHUSIM,
orpezieNieHbl OCHOBHBIE (DYHKIIMH MPOTPaMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Aa€T TpeACTaBlIeHHWE O IeNIX, 00 oOmIei
CTpaTeruu OOy4YeHHWs, BOCTHUTAHUS H PA3BUTHS OOYYAIONIMXCS CPEICTBAMHU
yueOHoro mpenmera «buomorusi», omnpenenser 00s3aTeIbHOE MPEAMETHOE
Collep)KaHUE, €ro CTPYKTypy, pacmpeleieHue [0 pasjeinam U Temawm,
PEKOMEHIyeMYIO TOCJIeI0BATEIbHOCTh U3yYeHHUsI y4eOHOro Marepuaia ¢ y4€ToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3€H, JIOTMKA 00pa30oBaTEIbLHOTO
npoiiecca, BO3paCTHBIX 0COOCHHOCTEH 00yJarouxcsi.

B nporpaMmvMe mo OuosoruM TakXKe YUYUTHIBAIOTCS TpeOOBaHUS K
TUTAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U TPEIMETHBIM pe3yibTaTam
oOyueHuss B (OPMHPOBAHUM OCHOBHBIX BHJOB Y4YEOHO-IIO3HABATEIbHOU
JeSATeTbHOCTU/Y4EeOHBIX JEHCTBUI OOYydYarONIUXCsl MO OCBOCHHUIO COJAECpPKaHUS
OMOJIOTUYECKOro 00pa30BaAHMS.

B mporpamme mo 6uonorun (10—11 xmaccel, 6a30BbIH yPOBEHb) peaini30BaH
OPUHIMI [PEEMCTBEHHOCTH B H3y4Y€HUU Ouonoruu, Onarogaps 4emy B Hel
IPOCMATPUBACTCS HANPABICHHOCTh Ha pPa3BUTHE 3HAHWUW, CBSI3aHHBIX C
dbopMUpOBAaHMEM  €CTECTBEHHO-HAYYHOT'O  MHPOBO33PEHHUS, IIEHHOCTHBIX
OpHEHTAIIUN JIMYHOCTH, SKOJOTHIECKOTO MBIIIJICHUS, MPEACTaBICHUI O 3J0POBOM
o0Opa3e XW3HM M OEpEeKHbIM OTHOLIEHUWEM K OKpYXKarolled MPUPOIHON cpene.
[ToaToMy Hapsiny ¢ u3ydeHHeM OOIEeOMOIOTMYECKUX TEOpUH, a TakKe 3HaHUM O
CTPOEHUU JKUBBIX CUCTEM PA3HOI0 pPaHra M CyIIHOCTH OCHOBHBIX MPOTEKAIOUIUX B
HUX TPOIIECCOB B MPOTrpaMMe MO OMOJOTHH yJIeJICHO BHUMAaHHUE WCIIOIh30BAHUIO
TIOJTYYCHHBIX 3HAHWH B TTOBCEAHEBHOM KU3HH ISl PEIICHUS TPUKIAAHBIX 3a7a4, B
TOM 4Hclie: NpO(UIAKTUKU HACIEACTBEHHBIX 3a00J€BaHUI YEIOBEKa, MEIUKO-
TeHETHYECKOTO KOHCYJIbTUPOBAHU, 000CHOBaHUS HKOJIOTUYECKU
1EeNeco00pa3HOro TMOBEAEHUS B OKPYXKAIOIIEH MNPUPOIHOM Cpene, aHaius3a
BIUSHUS XO3SUCTBEHHON JESATEILHOCTH YEJIOBEKA HAa COCTOSHHE MPUPOIHBIX H
UCKYCCTBEHHBIX 9KOCUCTEM. Y CWJICHHE BHUMAHUS K MPUKIIATHONW HAMPABICHHOCTH
ydaeOHOro npeaMera «bHOTOTHS» MPOAUKTOBAHO HEOOXOIUMOCTBIO OOECTICUCHUS



YCJIOBUH JJISI pelIeHUs OAHOM M3 aKTyallbHBIX 3aJlay IIKOJIHLHOTO OMOJIOTMYECKOro
oOpa3oBaHus, KoTOopass mpeanonaraer (GopmupoBaHue y oOydarouuxcs
CIIOCOOHOCTH  QIalITUPOBAThCA K HW3MEHEHHSIM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOI'0 MUpA.

buonorus Ha ypoBHE cpenHero ooOmero o0pa3OBaHMs 3aHUMAET Ba)XKHOE
mecto. OHa oOecrieunBaeT (GopMUpOBAHUE y OOYUYAIOIIMXCA MPEJACTABICHUN O
HAyYHOU KapTHUHE MHpA, pacliupsieT U 0000IaeT 3HaHUS O KUBOM mpupoje, €&
OTJINYWTEIBbHBIX NPHU3HAKaX — YPOBHEBOW OpPraHM3allMM W JBOJIIOLNAH, CO3MAET
yCJIOBUSL  JJiA: TIO3HAHMSI  3aKOHOB  JKMBOM  Mpuponbl, (OpMHUPOBAHUS
(GyHKIIMOHAIBHOW T'PAMOTHOCTH, HAaBBIKOB 3J0pOBOr0 M 0Oe3omacHoro ooOpasa
KU3HH, SKOJIOTMYECKOr0 MBIIIUIEHUS, IEHHOCTHOT'O OTHOILLIEHUS K )KUBOM IPUPOJE
U YEJIOBEKY.

Bonbiioe 3HaueHne OMOJIOTUST UMEET TaKXKe JJIsl PEIICHUS] BOCIIUTATEIbHBIX U
pa3BUBAIOIIMX  3a7a4  CpelHero  odmero  oOpa3oBaHUs,  COLMAIU3ALUU
oOyuaromuxcs. M3ydenne 6monmorun obecreynBaeT yciaoBus sl (HOPMUPOBAHMS
WHTEJUICKTYaIbHBIX, KOMMYHHMKAITMOHHBIX ¥ HWH(POPMAIMOHHBIX  HABBHIKOB,
ACTETUYECKON KYJIbTYpPhI, CIOCOOCTBYET HHTErpaluu OMOJOrMYECKUX 3HAHUU C
NPE/ICTaBICHUAMH U3 JIPYTUX YUEOHBIX MPEAMETOB, B YACTHOCTH, (DU3UKU, XUMHUH
u reorpadun. Ha3BaHHbIE TOMOXKEHHUS O MPEIHA3HAYCHUH YYEOHOrO MpeameTa
«buonorus» COCTaBWIM OCHOBY JiS OIpEAEieHUss IMOAXO0I0B K OTOOpy H
CTPYKTYPUPOBAHHUIO €ro COJEpKaHUs, TMPEICTaBICHHOTO B IMporpaMme IO
OMOJIOTHH.

Ot60p comepxkanusi yuebHoro mpeamera «buomorusi» Ha 06a30BOM YpOBHE
OCYHIECTBJIEH C MO3ULMHA KyJIbTYpOCOOOpPa3HOrO0 MOAXO0/d, B COOTBETCTBUHM C
KOTOPBIM OOyYaroIiuecs IOJDKHbI OCBOUTh 3HAHUS W YMEHUS, 3HAYUMBIC IS
dbopMupoBaHusi 00IIEH KyIbTYphI, OMNPEICISIONINE aJIeKBaTHOE IOBEICHHE
YeIIOBEKa B OKPY’KAOIIEH MPUPOIHOU cpeje, BOCTpeOOBaHHBIE B IOBCEIHEBHOM
KU3HU U MPAKTUYECKOU JaesTenbHOCTH. Oco0oe MeCTo B ATOM cHUCTeME 3HaHUU
3aHUMAIOT DJIEMEHTHI COJIEPKAHUSI, KOTOPBIE CITY>KaT OCHOBOM JjIsi (pOpMHUPOBaHUS
IIPEACTABICHUA O COBPEMEHHOW €CTECTBEHHO-HAyYHOM KAapTUHE MHpA U
[EHHOCTHBIX  OPUEHTAlMSIX  JIMYHOCTH, CIHOCOOCTBYIOIIMX  TyMaHU3allUu
OMOJI0rNYECKOro 00pa3oBaHMsL.

CTpyKTypUpOBaHUE COJAEpX)aHUs Y4YEeOHOro MmaTepuaja B MIPOrpaMme IIo
OMOJIOTUM OCYIIIECTBICHO € YYETOM NPUOPUTETHOrO 3HAYEHUS 3HAHUUA 00
OTIUYUTENBHBIX OCOOCHHOCTSX JKUBOU MPHUPOBI, O €€ YPOBHEBOW OpTraHU3aIllud U
ABOJIIOIMHU. B COOTBETCTBHM C 3TUM B CTPYKType yueOHoro npeamera «buomorus»
BBIJICJIEHBI CIEAYIOLINUE COAEpKATENbHbIE TUHUM: «buosorus kak Hayka. MeToabl
Hay4yHOTO To3HaHUs», «KieTka kak Ouonormueckas cucremay, «OpraHusM Kak



Ouosnornyeckas cuctema», «CucteMa M MHOrooOpasve OpraHM4ecKOro MHpay,
«IBOIIIOIUS KUBON MPUPOJIBI», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTH.

Lens u3yuenuss yueObHoro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBNIQZICHHME  OOYyYalOIUIMMHCS  3HAHUSAMH O  CTPYKTYPHO-(QYHKIIMOHATbHOU
OpraHu3allid >KUBBIX CHCTEM pAa3HOrO paHra H HNOPUOOPETEeHHE YMEHHUI
UCIIOJIb30BaTh ATH 3HAHUSA JJIi TPAMOTHBIX JIEWCTBHI B OTHOLIEHWU OOBEKTOB
KUBOM MPUPOJIBI U PEUICHUS PA3TUYHBIX )KM3HEHHBIX MTPOOJIEM.

JlocTrkeHue 1end u3ydeHus yuyeOHoro npeamera «buonorus» Ha 6a30BoM
YpOBHE 00€CIEeUnBAETCS PEUIEHUEM CIEIYIOUIUX 3a7a4:

OCBOCHHME OOYYaIOIIUMHUCS CUCTEMbl 3HAHUN O OMOJIOTHYECKUX TEOPHSX,
YUEHHAX, 3AKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPAaBUIIAX, CIY>KAIIUX OCHOBOU
Uil pOPMUPOBAHUSI NPEJCTABIECHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METOJ1ax HAyYHOI'O MO3HAaHUS, CTPOEHUH, MHOI00OOpa3uu U OCOOEHHOCTSX >KMBBIX
CHUCTEM Pa3HOr0 YPOBHS OPTaHU3AIUMM, BBIJAIOIIMXCS OTKPBITUSAX U COBPEMEHHBIX
UCCIIEZIOBAHUSAX B OMOJIOTHH;

dopmupoBaHue y OOydarOIIUXCsl MO3HABATEIbHBIX, MHTEUIEKTYAJIbHBIX U
TBOPUYECKHX CIIOCOOHOCTEH B MpOLECCE aHalIM3a JaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTUM HAYYHBIX B3IVISIOB, UJAEH M TOJXOJOB K H3YYEHUIO KUBBIX CHCTEM
Pa3HOIo YpOBHS OpraHu3aluy;

CTAHOBJICHHE Yy OOydYarommxcsa OOIIed KyJabTypbl, (YHKIHOHAIBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLIEHUBATH SIBJICHUS OKPY>KAIOIIETO
MHUpa WUBOW MPUPOABl HA OCHOBAHWM 3HAHUN W ONbITA, IOJIYYECHHBIX MpHU
U3Y4YEHUU OUOJIOTUY;

dopMupoBaHHE Yy OOYy4YalOIIMUXCSd YMEHHUHA WLIIOCTPUPOBATh 3HAUYECHHE
OMOJOTMYECKUX 3HAHUW B MPAKTHUYECKOW JESATENbHOCTU YEJIOBEKa, Pa3BUTUHU
COBPEMEHHBIX MEIMLMHCKUX TEXHOJIOTUN U arpoOMOTEXHOIOT 1

BOCIUTAaHUE YOEXKIEHHOCTH B BO3MOKHOCTH IMO3HAHUS YEIOBEKOM JKHBOU
PUPO/JIbI, HEOOXOJUMOCTH OEPEKHOTO OTHOIICHUS K HEl, COOTIOJICHUS ITUIECKUX
HOPM IIpH NPOBEECHNUN OMOIOTMYECKUX UCCIIEI0BAHMI;

OCO3HAaHUE IIEHHOCTH OWOJIOTMYECKUX 3HAHWM [UIsl TOBBIIICHUS YPOBHS
HKOJIOTUYECKOM KYIbTYPHI, 11 (GOPMUPOBAHHS HAYYHOTO MUPOBO33PEHUS;

OpUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUIN B IOBCEHEBHOM KM3HU TSI
OLICHKH TIOCJIEICTBUI CBOEM AEATEIBHOCTH MO OTHOUIEHUIO K OKPYKAIOILIEH Ccpee,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHWE U COOJNIIOICHHE Mep NPOPUIAKTUKU
3a00seBaHU.

B cucreme cpennero oOuiero obOpasoBaHusi «buonorusi», uzydaemas Ha
0a30BOM YpOBHE, SIBIISIETCSI 00S3aTeNIbHBIM y4e€OHBIM TMPEAMETOM, BXOJSIIMM B
cocTaB npeaMeTHoN 00nacTh «EcTecTBeHHO-HAYYHbIE IPEAMETHI».



JI1st u3yueHust OMoJ0ruM Ha 6a30BOM YPOBHE CpeIHETO 00111ero 00pa3oBaHuUs
orBoauTCs 68 yacoB: B 10 kiacce — 34 yvaca (1 gac B Henento), B 11 knacce — 34
yaca (1 gac B Hezen).



COJAEP XAHME OBYUYEHUA
10 KJIACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMU, TEXHUYECKUMH U
JPYTUMHU €CTECTBEHHBIMU HayKamH, (puimocoduei, TUKOM, ICTETUKON U MPaBOM.
Ponp Owonorum B (QopmMupoBaHHH COBPEMEHHOW HAy4YHOW KApTUHBI MHpA.
Cucrema OMOJIOrMYECKUX HaYK.

Mertobl TO3HAHUS KUBOM MPUPOIbI (HAOIIOICHHE, SKCIIEPUMEHT, OIMCAHUE,
U3MepeHue, Kiaccuukalus, MOJEIUpOBaHUE, CTaTHCTHYecKas o00paboTka
JTAHHBIX ).

JdeMoHCcTpanuu:

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

Tabnuiel u cxeMbl: «MeToAbl TO3HAHUS KUBOU TTPUPOIBIY.

JlaGopaTopHble U NpakTHYecKue padoThi:

[Ipaktnueckass padora Ne 1. «cnonp30BaHHE pa3IWYHBIX METONOB IPHU
U3Y4CHUHN OMOJIOTUYECKUX O0BEKTOBY.

Tema 2. 7)KuBble cucTeMbI U UX OPraHU3aIUs.

’Kubie cuctembl (OMOCUCTEMBI) KaK MpeIMET n3ydeHus: ouonoruu. Oinune
YKUBBIX CUCTEM OT HEOPTaHUYECKON MPUPOIBI.

CaoiicTBa OMOCHCTEM U MX pazHOOOpaszue. Y POBHU OpPraHU3alMK OMOCUCTEM:
MOJIEKYJIAPHBIM, KJIETOYHbIM, TKAHEBbIM, OPraHU3MEHHBIM, NONYISALIUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTCOIEHOTHIECKH), OMOChEepHBIA.

JlemoHcTpanum:

Tabmuupl u cxembl: «OCHOBHBIE MPU3HAKU JKU3HUY», «YPOBHU OpraHU3AIMU
YKABOU TIPUPOABI.

O6opynoBanue: monenb Moaekyibl JTHK.

Tema 3. XumMunuecKknu COCTaB U CTPOEHHUE KJIETKH.

XUMUYECKUM COCTaB KIETKH. XHMHYECKHE HIIEMEHTBHI: MaKpOJJIEMEHTHI,
MHKPO3JIEMEHTHI. Boga 1 MUHEpaIbHbIE BEIIECTBA.

OyHKIMM BOABI M MHUHEpPAIbHBIX BelieCTB B KieTke. llomnepxanue
OCMOTHYECKOro OasiaHca.

benku. CoctaB u crpoeHne 0€IKOB. AMUHOKHCIOTHI — MOHOMEPHI OEIKOB.
HezaMeHnnmblie 1 3aMEHUMbIE AMUHOKUCIIOTBI. AMUHOKHUCIIOTHBINA COCTaB. Y pPOBHU
CTPYKTYpbl O€IKOBOW MOJEKyJbl (TepBUYHAS, BTOpPUYHAs,, TpPETHUYHAs U
YeTBEpPTHYHAs CTPYKTypa). XHUMHUYECKHe cBoiicTBa OenkoB. buonoruueckue
GbyHKIIMN OENKOB.



®depmeHTHl — Ouonorumdeckue karanuzatopbl. CrpoeHue ¢epMeHra:
aKTUBHBIA IIEHTp, cyOcTpaTHas creuuduyHocTb. KodepMmeHntsl. BuramuHsb.
OTanuus PepMEHTOB OT HEOPTAHUUECKUX KaTaJIu3aTOPOB.

VYrneBoael:  MoOHOcaxapuabl  (TJIFOKO3a, pubo3a W J1e30Kcupub03a),
nucaxapuabl  (caxapos3a, JaKTo3a) M MoJMcaxapuibl (Kpaxmani, TJIMKOIEH,
1eIuToI103a). buonorndeckue GyHKIUUA YTIIEBOOB.

Jlunmuael:  Tpuraunepunasl, Qochonmunuabl, crepouabl. [ uapoduIbHO-
rupopoOHbIe cBoiicTBa. buonormyeckue ¢yHkuun JunuaoB. CpaBHEHUE
YIJ€BO/IOB, OENKOB U JIMMHUJIOB KAK UCTOYHUKOB SHEPTUH.

Hykneunossie xkucnorsl: JHK u PHK. Hykneotuasl — MOHOMEpHI
HyKJIenHOBbIX KucIoT. Ctpoenne u ¢pynkuuu JJHK. Crpoenne u dpynkuuu PHK.
Buast PHK. AT®: ctpoenue u pyHKIIHH.

[uronorus — Hayka o kierke. Kierounas reopus — npumep B3aUMOAEHCTBUS
uzaei u pakToB B HAYYHOM MO3HAHUU. METO/Ibl U3YUYEeHHUSI KIETKH.

Knerka kak menoctHas >kuBas cuctema. OOmMe NpPHU3HAKA —KIIETOK:
3aMKHyTas HapykHas memOpana, monekyibsl JIHK kak remernueckuil ammapar,
cUCTEMa CUHTe3a Oelka.

Tunbel KJIETOK: »yKapuoTHYecKass U mpokapuotudeckas. OcoOEHHOCTH
CTpOEHHUsI TpoKapuoThdeckor kieTku. Kiierounas crenka Oaktepuii. CTpoeHue
3YKAPUOTUYECKON KIETKU. (OCHOBHBIE OTJIIMYMS PACTUTEIIBHOM, >XKUBOTHOW U
IrpUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTEHKA, MJIMKOKAIUKC, UX
¢bynkiuu. [Tnazmarnueckas memOpana, e€ cBoiicTBa u Qpynkiuu. [{utomnasma u eé
opranoujipl. OnHoMeMmOpanHbie opraHouiabl kietku: OIIC, ammapar [Mombmxwu,
au30coMbl. [lonmyaBTOHOMHBIE OpPraHOMABl KJIETKH: MUTOXOHJPWH, IUIACTHUJBL.
[Ipoucxoxaenne MUTOXOHJApUH W TuIacTuA. Buabl tumactua. HememOpanHbIe
OpraHOUJbl KJIETKU: PUOOCOMBI, KJIETOYHBIA LIEHTP, LEHTPUOJIU, PECHHUYKH,
KryTUKA. QyHKIIMU OPraHOMIOB KJIETKU. BKiItoueHus.

SAnpo — perynsaropHblii HeHTp KieTku. CTpoeHue snpa: siaepHas 000JI0UKa,
Kapuoruia3ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BENIECTB B KJIETKE.

JdeMoHCcTpanuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneinen, P. Bupxos, Ix.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®@panknun, K. M. bap.

Huarpammel:  «PacnpeneneHne XHMUYECKUX JJIEMEHTOB B HEXUBOU
npupoae», «PacrpeneneHne XuMUYECKUX 3JIEMEHTOB B JKUBOU IPUPOIEN.

Tabmuupel u cxembl: «llepuoanueckass TabauIA XMMHUYECKUX 3JIEMEHTOBY,
«CTpoeHune MOJIeKyJbl BONb», «brocunTes Oenkay, «CTpoeHue MoJIeKyJIbl OeKay,
«Crtpoenne pepmentar, «Hyxnennossie kucnotsl. JJHK», «Ctpoenne monexyssl



AT®y», «CtpoeHne 3yKapruOTHYECKOW KIETKN», «CTPOCHHUE KUBOTHOM KIIETKN,
«CTpoeHue pacTUTENbHON KIETKN», «CTpOeHHE MPOKAPUOTUYECKOW KIIETKWY,
«CTpoeHue siapa KIEeTKN», «YTIEBOAbY, «JIumuabh.

OO6opynoBaHne: CBETOBOM MHUKPOCKON, OOOpYIOBaHWE MJIS IPOBEIACHHUS
HAOIIOJICHUN, W3MEPEHUM, SKCIEPUMEHTOB, MHUKpOIpenapaThl PaCTUTENbHBIX,
KUBOTHBIX U OAKTEPHUATLHBIX KJIETOK.

JlaGopaTopHblie U NpakTHYecKue padoThi:

Jlaboparopnass pabora Ne 1. «M3ydeHume KaTaIUTUUIECKON AaKTUBHOCTH
dbepMeHTOB (Ha MpUMeEpPe aMIIIa3bl WM KaTajlas3bl)y.

JlaGoparopHasi pabora No 2. «l3ydeHuwe CTpoeHMsI KIETOK pacTeHU,
KUBOTHBIX U OaKTEpHil MO, MUKPOCKONOM Ha TOTOBBIX MHUKpOINpenaparax M HX
OIHCAHUE.

Tema 4. ’KusHeaesTeJIbHOCTh KJIETKH.

OOMeH BelIecTB, WM METa00IM3M. ACCUMUIISALMS (TUTACTUYECKUM OOMEH) U
JTUCCUMWIISIUS (SHEPTeTUYeCKHii OOMEH) — JBE CTOPOHBI EIMHOIO IIpollecca
MeTabonu3ma. Ponb 3aKOHOB COXpaHEHHUs BEIIECTB W AHEPIMU B MOHUMAHUU
MeTaboau3ma.

Tunsl oOmMeHa BemecTB: aBTOTpo(HBIN U rerepoTpodublii. Pons dhepmeHTOoB
B OOMEHE BEIECTB M MPEBPAICHIUU YHEPTUH B KIIETKE.

®orocunTe3. CBeroBas u TeMHOBasg (a3pl (¢orocuHTe3a. Peakuun
dbotocunTeza. DPpdhekTuBHOCTL HOTOCHHTE3a. 3HaUeHHE (HOTOCUHTE3a JJIsl KU3HU
Ha 3emuie. BnusiHue ycnoBuii cpeasl Ha (OTOCHHTE3 U CIIOCOOBI MOBBIIMICHUS €0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUHU.

XeMOCuHTE3. XEMOCHUHTE3UPYIOIIHE OakTepruu. 3HAaUeHHEe XEeMOCHHTE3a IS
YKU3HU Ha 3eMII€.

DHepreTruueckuii oOMeH B KJeTke. PacierieHue BelIecTB, BBIJCICHHUE U
AKKyMYyJINDOBAHUE DSHEPruM B KIETKE. OJTalbl SHEPreTUYEeCKOro oOMeEHa.
I'mukomus. bpoxkenne m ero Buabl. KHCIIOpOOHOE OKHMCIEHWE, WU KJIETOYHOE
JIbIXaHUE. OKHUCIUTENBHOE dbochopunupoBanue. D¢ b eKTUBHOCTD
PHEPTETHYECKOro OOMEHa.

Peakmmum wmatpuunoro cuHre3a. ['enermyeckas wuHbpopmamus u JIHK.
Peanuzanus renernueckoil uHdbopmanuu B KiIeTKe. [ €HETHYECKUM KO U €ro
cBorictBa. Tpanckpuniusa — matpuusblii cuaTte3 PHK. Tpancnsuus — 6uocunTes
Oenka. Otambl TpaHcisuuu. KoawpoBanue amuHOKuCIOT. Pomb pubocom B
OounocuHTese Oenka.

Hexkierounsie ¢popMsbl ku3HU — Bupychl. Uctopust otkpeitust Bupycos (/1. U.
NBanoBckuit). OCOOCHHOCTH CTPOCHHS M KMU3HEHHOTO I1IMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacreHuii, >XMBOTHBIX M YEJIOBEKa, BBI3bIBACMbIC
Bupycamu. Bupyc ummyHnonedunura yenoseka (BUY) — BozOynurens CIIM/a.



OOpaTHas  TpaHCKpHUIIUS, peBepraza W  uHTerpasa. lIpodumakruka
pacrpocTpaHeHHUs BUPYCHBIX 3a00I€BaHUIA.

JdeMoHCcTpanuu:

[Toptpersr: H. K. Konsuos, . U. Banosckui, K. A. Tumupszes.

Tabmunpl u cxembl: «Tunel nmutanusy, «Metadonuzmy, «MUTOXOHAPUSIIY,
«IHepreTudeckuii oomen», «Xiopomiacty, «Porocuntesyn, «Ctpoenune JIHK»,
«Ctpoenre U PyHKIIMOHHpPOBAHUE TeHa», «CuHTe3 Oenka», «[ eHeTuuecKuili Komy,
«Bupych», «bakrepuodarn», «Ctpoenne u xu3HeHHbIM nuki Bupyca CIIN/a,
O6aktepuodaray, «Permmukamus JJHK».

Ob6opynoBanue: monenu-anmunkauuu «Yasoenue JJHK u tpanckpumnmumsy,
«buocunres 6enkay, «CTpoeHue KIeTKu», Mojienb cTpykTypsl JJHK.

Tema 5. Pa3MHOKeHNe M1 HHAMBHUAYAJbHOE PA3BUTHE OPraHU3MOB.

Knerounslii 1uki, wWin >KU3HEHHBIM LUK kieTku. MHTepdaza U MUTO3.
[Ipoueccnl, mportekatomue B uHTepdaze. Pemnukamuss — peakuus MaTPUUHOTO
cunteza JIHK. Crpoenne xpomMocoM. XpOMOCOMHBIM Ha0Op — KapUOTHIL
JIMIIONMAHBIA W TAIUIOMJHBIK ~ XPOMOCOMHBIC — HAOOpBL.  XPOMATHIBI.
[{uTonornueckue OCHOBBI PAa3MHOXKEHUSI W  MHIUBUAYAJIbHOIO  PAa3BUTHUSA
OpraHHU3MOB.

Henenue kierku — muto3. Craaun muto3a. IIpouecchl, npoucxonsiiue Ha
pPa3HBIX CTAJIUSIX MUTO3a. BUOIOrMYeCKuid CMBICT MUTO34.

[Iporpammupyemasi THOEIb KJIETKH — aroITo3.

DopMbI pa3MHOXKEHHsI OPraHU3MOB: Oecrioyioe U nosnoBoe. Bunbl 6ecmnonoro
Pa3sMHOXEHUS: JICJICHUE HAJABOE, IIOYKOBAHWE OJHO- M MHOI'OKJIETOYHBIX,
CIOpooOpa3oBaHKE, BEr€TaTUBHOE pa3MHOXKeHUE. VICKycCTBEHHOE KJIOHUPOBAHUE
OpPraHu3MOB, €0 3HAYEHUE JIJIS1 CEJICKIINHU.

[TonoBoe pa3MHOXKEHHE, €r0 OTINYHS OT OECIIOIO0TO.

Meiio3. Cragun wmeiio3a. [Ipouecchl, MpoUCXOJAIME HA CTagusX Meio3a.
[ToBenenue xpomocom B Meno3e. Kpoccunroep. buonorudeckuii CMbICI U
3HAUYCHUE MEN03a.

['amerorenes — mporiecc 00pa3oBaHHsA TOJNOBBIX KJIETOK Y JKWBOTHBIX.
[TonoBeie xene3bl: CEMEHHUKUA M AMYHUKUA. OOpa3zoBaHHE W Pa3BUTHE IOJIOBBIX
KJIETOK — TaMmeT (CrepMaTo30u[, SHIEKJIeTKa) — CIepMaToreHe3 M OBOTCHES.
OCcOOEHHOCTH CTpPOEHMs SWLEKIETOK U crepMaTo30uaoB. OIuiog0TBOpPEHUE.
[TapTenorenes.

NunuBunyanbHOoe pa3BuTHe (OHTOTeHe3). OMOPHOHAIBHOE pa3BUTHE
(aMOpuorenes). Jtanbl SMOPUOHATBHOTO PA3BUTHUS Y MO3BOHOYHBIX >KUBOTHBIX:
npobsieHne, TacTpyisnus, opraHoreHes. IloctamOpuoHanbHOE pa3BuTHe. TuUITbI
NOCTAIMOPUOHAILHOTO PAa3BUTHUS: TPsSMOE, HempsaMoe (JIMYMHOYHOE). BrnusHue



cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIAEHHBIC
YpO/JICTBA.

Poct u pa3Butue pacteHuii. OHTOr€HE3 LBETKOBOTO PACTEHMS: CTPOCHHUE
CEMEHH, CTAINU Pa3BUTHS.

JdemoHcTpanuu:

Tabmunpel u cxeMbl: «DOpMBI Pa3MHOXKEHHUS OPraHU3MOB», «J/[BoitHOE
OIUIOJOTBOPEHUE Yy I[IBETKOBBIX pacTeHUul», «BereratTuBHOEe pa3sMHOXKEHUE
pacrenuity, «Jlenenue xkietku Oaktepuil», «CTpoeHHE TMOJOBBIX KIETOK,
«Ctpoenne xpomMocoMb», «Knerounsii mukin», «Pemnukanus JHK», «Mwuto3»,
«Merio3», «lIpsiMoe U HenmpsiMoe pa3BUTHE», «l'aMeTOreHe3 y MICKONUTAIONIUX U
yenoBekay, «OCHOBHBIE CTAIMM OHTOT€HE3a».

OGopynoBaHue: MHKPOCKOT, MHKPOIPENAPATHI «CriepMaTo30Uabl
MJICKOTTUTAIOLIETO», «SIHeKIeTKa MieKonuTarnero», «Kapmoknnes B KieTkax
KOpeIlKa JyKa», MAarHUTHas MOJEb-almuiukanusa «JleneHue KIeTKn», MOJeNb
JIHK, monens metadha3HOM XpOMOCOMBI.

JlaGopaTopHble U NpakTHYecKue padoThi:

Jlabopatopnasi pab6ora Ne 3. «HaOmroneHue MuTO3a B KIETKAX KOHYMKA
KOpEIIIKa JJyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

Jlaboparopuasi pabora Ne 4. «3yueHue CTpPOCHHS TOJOBBIX KIETOK Ha
TOTOBBIX MUKPOMPENapaTax».

Tema 6. HacsieACTBEHHOCTh 1 U3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTUKU. MicTopusa pa3BUTHUS T€HETUKU. POb LIUTONIOTUM
¥ SMOpPHOJIOTHH B CTAaHOBJICHUM TEHETHUKU. BKIIall POCCHIMCKUX W 3apyOESKHBIX
y4€HBIX B pa3BUTHE TEHETHUKU. MeTOoapl TEeHETUKU (TUOPUIOIOTHUECKUM,
IIUTOICHETUYECKUM, MOJICKYISIpHO-TeHETH4YeCKUii). (OCHOBHBIE T'€HETHUYECKHUE
noHATHs. ['eHeTnyeckas CHMBOJIMKA, UCTIOJb3yeMasi B CXeMax CKPEIIMBaHUM.

3aKOHOMEPHOCTH HaCJIeJIOBaHUs MPU3HAKOB, ycTaHOBJIeHHBIE I'. Menaenem.
MonorubpujiHoe CKpeuBaHue. 3akoH eAuHOooOpa3usi THUOPUIOB TMEPBOTO
nokojenus. IlpaBuino AgomMuHHUpOBaHWA. 3aKOH PACIICIUIEHUS MPU3HAKOB.
I'unore3a yuctorsl ramer. [1oaHOE M HEMOJIIHOE JOMUHUPOBAHUE.

JlurnOpuHOEe  CKpeIMBaHME. 3aKOH  HE3aBHCHMOIO  HACJIeHOBaHUS
npu3HakoB.  lluToreHernueckue  OCHOBBI  JUTHOPUIHOTO  CKpEUIMBAHUSI.
AHanu3upymoliee ckpeiurBanue. Fcrnoap30BaHe aHATU3UPYIONIETO CKPEIUBaHUS
JUISL OTIpEJIeTICHUSI TEHOTHITA OCOOH.

CuemienHoe HacinenoBaHue mpuszHakoB. Pabora T. Moprama 1o
CLICTUICHHOMY HACJIEIOBAaHUIO F'eHOB. HapylieHne cuersieHusi reHOB B PE3yJIbTaTe
KPOCCHHTOBEpA.

XpoMOCOMHas TEOpHs HACIEACTBEHHOCTH. | €HEeTUYEeCKHUE KapThl.



I'enernka mosa. XpoMOCOMHOE ONpeAeNeHrne nojia. AyTOCOMBI U TOJIOBBIE
XpoMocoMbl. ['omMoramerHbie W TeTeporamMeTrHbie opraHu3mbl. HacnenoBanue
MPU3HAKOB, CLEIUIEHHBIX C MOJIOM.

N3menunBOCTh. BUibl ”3MEHYMBOCTHU: HEHACIIECACTBEHHAS U HACJIEACTBEHHAS.
Ponp  cpenpl B HEHAcneACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHKA
MOJIU(PUKAIMOHHON NU3MEHUMBOCTU. BapualiMoHHbIN psii M BapuallMOHHAsI KpUBasl.
Hopma peakuum npusznaka. KonnuecTBEHHbIE M KAauyE€CTBEHHBIE NMPU3HAKU U UX
HOopMa peaknuu. CBoMCTBa MOIU(DUKATTMOHHOW H3MEHIMBOCTH.

HacnencrBennasi, Wid TeHOTUIIMYECKas, W3MEHUYHUBOCTh. KoMOMHAaTHBHAas
W3MEHYMBOCTh. Melo3 U TMOJ0BOM Mpolecc — OCHOBAa KOMOMHATHUBHOM
U3MEHYMBOCTH. MyTallMOHHas U3MEHYNBOCTh. Kitaccudukarus MyTamnuii: reHHbIE,
XpPOMOCOMHBIE, TeHOMHbIE. HacToTa ¥ MpUuKuHbl MyTaluuid. MyTareHHbie (paKkTopsbl.
3aKOH rOMOJIOTMYECKHUX PSAJO0B B HaclIeACTBEHHON n3MeHunBocty H. . BaBunoga.

BuesinepHas HacieICTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka yenoBeka. Kapuorun uenoBeka. OCHOBHbIE METOAbl T€HETHUKH
yeJ0BeKa: reHeaJIoTMYECKU, OJTM3HEIOBBIN, IIUTOr€HETHYECKUH, OMOXUMHUYECKHH,
MOJIEKYJIIPHO-T€HETUYECKU. CoBpemMenHoe ONPEACIICHUE TE€HOTHIIA:
MOJIHOTEHOMHOE CEKBEHUPOBAHUE, F€HOTUIIMPOBAHUE, B TOM YHUCJE C MOMOULIbIO
[MI1P-ananu3a. HacnencTBeHHnble 3a00jeBaHMsS YEIOBEKA: I'CHHBIC OOJIC3HH,
00JIe3HU C HACIEACTBEHHOM MpPEApacnoioKEHHOCThIO, XPOMOCOMHbBIE OOJIE3HHU.
Comatnueckue UM TreHepaTuBHble MyTauuu. CTBOJOBbIe KiIeTKU. [IpuHIUIBI
3I0pOBOr0 00pa3a KU3HU, TUATHOCTUKHU, MPOPUIAKTUKU U JICUCHUSI T€HETUYECKUX
Oone3Heil. Menuko-TeHeTHYecKkoe KOHCYJIbTHPOBAaHUE. 3HAYEHUE MEIUIIMHCKON
TEHETUKU B MPEAOTBPAICHUU U JICYCHUU TeHETUUECKUX 3a00JIeBaHUI YeI0OBEKA.

JlemoHcTpanum:

[Toptpersi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B.
Tumodeen-Pecockuii, H. 1. BaBuos.

Tabmumpt  u cxeMbl:  «MOHOrMOpHUJIHOE  CKpEIIMBaHUE U €ro
LIATONCHETUYECKAasi OCHOBA», «3aKOH pACHICIUVICHUS W €ro UUTOreHETHYecKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JlurubpumHoe  CKpeniuBaHuey,
«{uTomoruyeckue OCHOBBI JTUTHOPHUTHOTO CKpEIIIMBAaHUS», «Menos»,
«B3aumoneincTBue aIeNbHBIX TE€HOB», «l'€HeTudeckue KapThl pacTEHU,
XKUBOTHBIX U YENIOBEKa», «l'eéHeTuka moiyia», «3aKOHOMEPHOCTH HAacCJEeIOBaHUs,
CLUEIUIEHHOIO C 1noJIoM», «KapuoTumbl 4YenoBeKka W JKUBOTHBIX», «Buubl
U3MEHUYMUBOCTIY, «MonudukanronHas W3MEHUYMBOCTH», «HacnemoBanme pesyc-
dakTopay, «I'eHeTuka rpymni KpoBu», «MyTalluOHHAsI U3MEHYUBOCTDY.

OO6opynoBanue: Mojaenu-anmuiMKanuud «MOHOTHOPUAHOE CKpEIIMBaHUE,
«Hemonmnoe momunupoBanuey, «Jurnbpunnoe ckpemmBanue», «llepexpéct



XpOMOCOM», MHKPOCKOI U MHKporpenapar <«/Ipo3odpuna» (Hopma, myranuu
(bopMBI KPBUILEB M OKPACKH TeJia), repOapuii «I'opox moceBHOM.

JlaGopaTopHblie u nNpakTU4YecKue padorTpl:

Jlaboparopnasi padora Ne 5. «M3yueHue pe3yabTaTOB MOHOTHOPUIHOTO H
JUTHOPUAHOTO CKPEIMBAHUS Y APO30(HIIbI HA TOTOBBIX MUKpPOIpEnapaTaxy.

Jlaboparopnas pabota Ne 6. «M3yuenne MoauPUKaIMOHHON U3MEHYUBOCTH,
IIOCTPOEHUE BAPUALMOHHOIO PsiJia U BAPUALIMOHHON KPUBOW.

JlabopatopHast pabora Ne 7. «AHanu3 MyTrauuil y Apo30(uiabl Ha TOTOBBIX
MUKPOIIPENApaTax».

[Ipaktuueckass pabora Ne 2. «CocTaBieHME W aHAIU3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Ceniekunst opranusmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuus Kak HayKa M IpoueEcC. 3apOKICHUE CEJIEKUMHA U JTOMECTUKALUS.
Yuenne H. . BaBuioBa o0 1eHTpaX NPOUCXOXKIAEHUS W MHOroo0pas3us
KYJBTYPHBIX pacTeHui. LIeHTpbl MPOUCXOXKIEHHUS AOMAIIHUX XUBOTHBIX. CopT,
OpOAa, IITAMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MaccoBbI U UHAMBUAYAJIbHBINA OTOOPHI B
CEJNIEKIIMM PAcTEeHUH M KUBOTHBIX. OIlEHKAa 3KCTepbepa. bIM3KOpOICTBEHHOE
ckpemBaHue — HHOpuAMHr. Ywucrass nuHusa. CKpelMBAHUE YHCTBIX JIMHUM.
I'erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpellMBaHHE — ayTOPUIUHT.
Otrnanénnas rulOpuausauus U e€ ycnexu. HWCKycCTBeHHbIH MyTareHes u
NOJIyYEHUE TOJUIUIONAOB. JIOCTHMKEHHSI CENEKIMU PACTEHUM, >KUBOTHBIX U
MHUKPOOPTaHU3MOB.

buorexHonorus Kak OTpacib NPOWU3BOACTBA. ['€HHas MHXKEHEpUsA. OTambl
co3ganus pekomOunantHod JIHK wu Ttpancrennsix opranuzmoB. Kierounas
uHxeHepus. Kiierounsle KyabTypbl. MUKPOKIIOHAJIBHOE Pa3MHOKEHUE PACTEHUM.
KiioHnpoBanue BBICOKOIPOIYKTUBHBIX CEIbCKOXO3AMCTBEHHBIX OPraHU3MOB.

Okonoruyeckue W dtudyeckue  npoodsembl. MO —  reHermyecku
MOJIU(PUIIMPOBAHHBIE OPTraHU3MBI.
JleMoHCTpauuu:

[Toptpersr: H. W. BaBuios, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
HNBanos.

Tabmumpel U cxembl: Kapra «lleHTphl MNPOMCXOXKIEHHS M MHOT000pa3us
KYJbTYPHBIX pacTeHuil», «Ilopojsl JOMalIHUX KUBOTHBIX», «CopTa KYJbTYPHBIX
pacteHuit», «OTaanéunas ruopuan3anusy», «Padborsl akagemruka M. @. MIBaHoBay,
«ITonummonaus», «OOBEKTHl OuOTeXHONOTUN», «KieTouHble KyabTypel U
KJIOHHpOBaHUe», «KOHCTpynpoBaHue U MEPEHOC TEHOB, XPOMOCOMY.

OO6opynoBaHue: MyJIsIKH TIOA0B U KOPHEIIOI0B JUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHwid, repoapuii «CenbCKOX03SIMCTBEHHBIE PACTCHUSY.



JlabopaTopHble U IpaKkTH4YecKne padoThbl:

Oxckypcuss «OCHOBHBIE METOJABI U JOCTHKEHHUS CEJEeKIMU PACTeHUM W
AKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIHIO, TUIEMEHHYIO bepmy,
COPTOUCTIBITATEIILHBIM ~ y4aCTOK, B TEIUIMYHOE XO3SMCTBO, JIaOOpATOPHUIO
arpOyHUBEPCUTETA WIIM HAYYHOTO LICHTPA)».

11 KIIACC

Tema 1. JBoIrOMOHHASI OMOJIOTHS.

[IpennochUiIku BO3HMKHOBEHHUSI JBOJIOIMOHHON TEOPUHU. DBOJIIOIIMOHHAS
Teopus U €€ MecTo B Ouosoruu. BiusiHue 3BOJIOLMOHHON TEOPUU HA pa3BUTHE
OMOJIOTUHU U APYTHUX HAYK.

CeuperenscTBa 23Bomoonuu. llaneoHTtonmornueckne: MOCIEAOBATEIBHOCTD
NOSIBJICHUSI BUJOB B MaJE€OHTOJIOTUYECKON JIETONMHUCH, TEPEXOJHbIE (OPMBI.
buoreorpaduueckue: cxoacTBO U paznuune (hayH U Gop MaTEPUKOB U OCTPOBOB.

OMOpHONIOrMYeCKHe: CXOJACTBA M pa3iuuus 5SMOPHOHOB pa3HBIX BHJIOB
NO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJOTHYHBIE,
PYIMMEHTAapHBIE OpraHbl, aTaBU3Mbl. MOJNEKYISIPHO-OMOXUMHUECKUE: CXOICTBO
MEXaHU3MOB HACJIEACTBEHHOCTH M OCHOBHBIX META0OJNMYECKUX NyTeH y BCexX
OpPraHU3MOB.

OBomonmonHas Teopuss Y. JlapBuHa. Ilpeanochliku BO3HUKHOBEHHUS
napBUHU3MA. J[BWOKyIIME CHUJIBI HBOJIIOIMHU BHUIOB 10 JlapBuHY (M30BITOYHOE
Pa3sMHOXKEHUE NPU OIrPAaHUUYECHHOCTH PECYPCOB, HEONPEAECIEHHAS WU3MEHUYUBOCTD,
O0opn0a 3a CyIecTBOBaHNE, €CTECTBEHHBINH 0TOOD).

Cunrernueckas Teopus 3o (CTI) u e€ OCHOBHBIE MOJI0KEHHUS.

MukposBomonus. [Tomynsuus kak eIMHUIA BUIA U 3BOJIIOIUY.

JIBrxymue cuibl ((hakTOpbl) SBOIIONMUA BUIOB B Mpupojae. MyTallmOHHBIN
poIecc W KOMOWHATHMBHAS W3MEHYHMBOCTH. [lOMymnsIMOHHBIE BONHBI M JpEid
reHoB. M3omnsamnus u Murpanus.

EcrectBennsiit oT60p — HampaBismonmi (aktop sBomOIUMA. DOpMBI
€CTECTBEHHOT'0 0TOOpa.

[IpucnocoONIeHHOCTh OpPraHU3MOB KakK pe3ynbTaT 3BOMOLUU. [Ipumepsr
IPUCTIOCOOJIEHU Y OpraHu3MoB. ApoMop(03bl U UIMO0AIANTALIUH.

Bun wu BumooOpazoBanue. Kputepun Buma. OcHOBHBIE  (POpMBI
BUI000pa30BaHus: reorpaduyeckoe, IKOJIOTHIECKOE.

MakposBomonus. DPopMbl  IBONIONUU:  (UIETHYECKasd, IUBEpreHTHas,
KOHBEpIeHTHasl, nmapasienbHas. HeoOpaTuMocTh 3BONTIOIUY.

IIpoucxoxxaeHue OT HeCHeNMAIM3UPOBAHHBIX NpeakoB. IIporpeccupyromas
crienuanu3anys. AJanTUBHAS paiHALIUs.

JdeMoHcTpanuu:



[Toptpetsr: K. JIunnuei, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. Bbap, D. I'ekkenb, ®. Mromiep, A. H. Ceepuios.

Tabnuiel 1 cxembl: «Pa3BUTHE OpraHUYECKOro MUpa Ha 3emiie, «3apoIbIIIu
MO3BOHOYHBIX  KUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OOppOBI  3a
CyllecTBOBaHHE», «EcTtecTBeHHBI 0TOOP», «MHOroo0pasue COpTOB pacTEHU»,
«MHoroo6pasue  TOpoa  KUBOTHBIXY, «[Tomynsiuuny, «MyTauroHHas
U3MEHUYUBOCTHY», «ApoMopdo3sly, «Mnuoananramumn», «OOmas aereHepanus,
«/IBmxymue cunbel 3Bomoouuny, «Kapra-cxema wapmipyra myremectBas Y.
HapBuna», «bopb0a 3a cymectBoBaHue», «IIprucnocoOJEHHOCTh OpPTraHU3MOBY,
«["eorpaduueckoe Bug000pazoBaHuey, « IKOIOITHUYECKOE BUI000Pa30BAHKE.

OO0opynoBaHue: KOJJIEKIHMS HACEKOMBIX C Pa3jIMYHBIMU TUIIAMU OKPACKH,
HA0Op IUIOJIOB M ceMsiH, Kosuiekius «lIpuMepnl 3alIUTHBIX MPUCIIOCOOJICHUHN Y
KUBOTHBIX», MOjielb «OCHOBHBIE HAIPaBJICHUS SBOJIOIUNY», O0BEMHAS MOJIEIb
«CTpoeHue TOJIOBHOI'O MO3Ta O3BOHOYHBIX).

buoreorpaduyeckas xapra wmupa, Koiekuus «DopMbl COXPaHHOCTH
VMCKOMAeMbIX JKMBOTHBIX M pPacTeHWi», Moaenb amuimkanus «llepekpéct
XpOMOCOM», BJaxHble mpenapatbl «Pa3Butne HacekoMoroy», «Pa3Butue
JSATYHIKWA», MUKpornpenapat «/pozoduna» (Hopma, myrauuu GopmMbl KpbUIBEB U
OKpacKH Tela).

JlaGopaTopHble ¥ IpaKkTHYecKne padoThbl:

JlabopatopHass pabora Ne 1. «CpaBHeHue BUIOB MO MOPGOIOTHYECKOMY
KPUTEPHUIO».

JlaGopartopnas padora Ne 2. «Onucanue mpucnocoO0JICHHOCTH OpraHu3Ma H
€€ OTHOCUTEJIBHOT'O XapAKTEPa».

Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE KU3HHU HA 3eMuie.

JloHay4yHble TpeACTaBIEHUS] O 3apOXKICHUM XKU3HU. HayuHble TUnOTE3BI
BO3HUKHOBEHHUSI JKM3HM Ha 3emiie: aOuoreHe3 W MaHCTEpMHs. XUMHUYECKas
ABOMIONMS. AOMOT€HHBIA CHUHTE3 OPraHWYECKUX BEIIECTB U3 HEOPraHUYECKUX.
DKCNEPUMEHTATBHOE OATBEPKICHNE XUMUYECKON 3BOMtoIMU. HavanbHbie ATamnbl
ounonornyecko sBomonuu. ['umoreza PHK-mupa. @opmupoBanre MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHHE MNPOTOKJIETKHU. [lepBble KIETKM W HMX 3BOIIOLUSL.
DopMHUPOBAHNE OCHOBHBIX T'PYIII )KMBBIX OPTraHU3MOB.

PazButne xu3Hu Ha 3emuie mo 3pam U nepuopaM. Karapxein. Apxeickas u
nporepo3oiickass 3pel. llaneo3olickass spa U €€ mMepuoAbl: KEMOPHICKUH,
OpPJIOBUKCKHH, CUITYPUUCKUN, T€BOHCKUN, KAMEHHOYT OJIbHBIN, IEPMCKHU.

Me3o30KcKas 3pa U €€ NEPUOAbI: TPUACOBBIN, FOPCKUN, METTOBOM.

KaiiHo3oiickass »pa W €€ mNepuojabl: MNaJCOr€HOBBIA, HEOIE€HOBBIM,
AHTPOIIOr€HOBBIM.



XapakTepucTuka KiMMaTa U reoJornyeckux mpoiieccoB. OCHOBHBIE ITallbl
ABOJIIOIIMM PACTUTEIBLHOI'O M JKMBOTHOrO Mupa. ApoMopdo3bl y pacTeHHil u
XKUBOTHBIX. [losiBNIEHNE, pacBET U BBIMUPAHUE IPYII KUBBIX OPTaHU3MOB.

Cuctema OpraHMyYecKOro MHUpa KaK OTpakeHHe 3BoNOUUU. (OCHOBHbBIE
CHUCTEMATHUYECKUE IPYIIbl OPraHU3MOB.

DBOJIIOIMS YETTOBEKA. AHTPOIIOJIOTUS KaK Hayka. Pa3Burue npencraBieHuil o
IPOUCXOXKIAECHUU YelloBeKa. MeTtoabl H3ydeHUsi aHTpornoreHe3a. (CxonctBa u
pa3IuyMs 4eJI0BEKa U KUBOTHBIX. CHCTEMATHYECKOE MOJIOKEHUE YETTOBEKA.

JBwxymue  cuwibl  (QakTopbl)  aHTPONOrEHe3a. Hacnencreennas
U3MEHYMBOCTh UM  €CTECTBEHHbIH 0TOOp. OOmecTBeHHBIH 00pa3 KHU3HH,
U3rOTOBJIEHUE OPYJUN TPY/A, MBILLJICHUE, PEYb.

OCHOBHBIE CTaJIUM U BETBH SBOJIOLMHN YEJIOBEKA: aBCTPAIONUTEKH, YenoBek
yMmenbid, Yenosek npamoxomsauui, YenoBek HeanaepranbCKun, Yemosek
pa3ymHbIil. Haxoaku HCKOmaeMbIX OCTaTKOB, BPEMsl CYLIECTBOBaHHUS, 00JaCTh
pacnpocTpaHeHusi, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPY/IHUA.

YemoBeueckue pacbkl. OCHOBHBIE OONBIIME  PAChl:  €BPOIECOWIHAS
(eBpasmiickasi),  Herpo-aBCTpajoujHas  (9KBaTOpuajbHas),  MOHTOJOMIHAS
(a3maTcko-amepukaHckas).  YepTbl ~ NPUCIOCOOJEHHOCTH  MpEACTaBUTENEH
YEJIOBEYECKUX Pac K YCJIOBUSIM CylIeCTBOBaHUA. ENWHCTBO yenoBEYECKUX pac.
Kpuruka pacusma.

JemoHncTpanum:

[Toptpersi: ®@. Pean, JI. Ilactep, A. . Omapun, C. Mumnep, I'. FOpu, Y.
JapBuH.

Tabmumel 1 cxembl: «Bo3aukHoBeHme CoONMHEUHON cHUCTeMbI», «Pa3BuTHe
opraHudeckoro wMupa», «PacturenpHas kierka», <«OKuBOTHas  KJeTKay,
«IIpokapuornueckas Kierka», «CoBpeMEHHas CHUCTEMa OPraHUYECKOr0 MHpPay,
«CpaBHEHHE aHATOMUYECKMX YEpPT CTPOCHUS YENIOBEKAa U UYETOBEKOOOPA3HBIX
0o0e3bsiH», «OCHOBHBIE MeCTa TMAJCOHTOJOIMYECKUX  HAXOJOK  MPEAKOB
COBPEMEHHOI'0 4YeJloBeKa», «JlpeBHeumue moam», «JpeBHue moam», «llepBbie
COBPEMEHHBIE JII0IN», «HeToBeuecKne pachh».

O6opynoBanue:  mymsixu — «l[IpoucxoxaeHue  demoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHJEpTalblia, KPOMAHBbOHIIA), CJENKU WU
U300pa)KE€HUsI KaMEHHBIX OpYAWIl TNEepBOOBITHOIO 4YenoBeKa (KaMHH-YOMIEPHI,
pyomma, ckpebjia), TeoXpOHOJOTrHYecKass TaOnuma, KOJUIeKIus «DopMbl
COXPAHHOCTH MUCKOMAEMBbIX )KUBOTHBIX U PACTECHUI».

JlabopaTopHbIe M IpaKTHYecKHe padoThbI:

[Ipaktuueckas padora Ne 1. «3yueHue HCKOMaeMbIX OCTATKOB PacTECHUU U
KUBOTHBIX B KOJUIEKILIMSIX.



DKcKypeusi «IBONIOLUS OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAYYHBIN WK KpaeBeIueCcKUil My3eil).

Tema 3. OpranusMbl M OKpPY:KaKIIAs CPeaAa.

DKOJIOrvs KaKk Hayka. 3aaud ¥ pa3Jieibl 3KOJOrMH. MeTobl SKOIOrH4eCKUX
UCCIIEA0BAaHNN. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenbl oOuTaHUsT OPraHU3MOB: BOJIHAsl, HA3€MHO-BO3JYIIHAs, IMOYBEHHAs,
BHYTPHOPIraHW3MEHHAs.

Okonorudeckue Qaktopel. Kriaccudukamms sxomorndeckux (HaKkTOpPOB:
abuotnyeckue, OWOTHMYECKHME U aHTPOIOreHHble. JIeHCTBHE SKOJOrMYECKHX
(GaKkTOpOB Ha OPraHU3MBbI.

AbGuoTtnueckue (QakTopbl: CBET, TEMIIEPATypa, BIAXHOCTh. DOTONEPUOIU3M.
[Ipucnocobnenust OpraHu3MoOB K  JCHCTBUIO  aOMOTHYECKMX  (PaKTOpOB.
buonornueckue puTMsl.

buornueckue (bakTopHI. Bunanr OMOTHUYECKUX B3aUMO/IEVICTBUN:
KOHKYpPEHIUS, XMITHUYECTBO, CUMOMO03 1 ero ¢opmel. [lapazutusm, koonepanus,
MyTyallu3M, KOMMEHCAIu3M (KBapTHUPAHCTBO, HaXJEOHWYECTBO). AMEHCAIH3M,
HeUTpanu3M. 3HauyeHue OMOTHYECKMX B3aUMOACHCTBUMH JUIsl CYILECTBOBAHUS
OpPraHU3MOB B MPUPOJIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XApAKTEPUCTUKU monyjasund. OCHOBHBIE I10OKA3aTENH
NOMYJSAUMU: YHUCIEHHOCTh, IIOTHOCTh, POXJIa€MOCTh, CMEPTHOCTb, IPHUPOCT,
murpanys. J[nHaMuka 4ucIeHHOCTH MOMYJISIIUU U €€ peryssius.

JdeMoHcTpanuu:

[Toptpetsr: A. I'ymbombar, K. ®@. Pynbe, O. ['ekkens.

Tabmuupl 1 cxembl: kapra «lIpupognsie 30Hb1 3emuny, «Cpenbl 0OUTaHUS
opranusMoB», «®doronepuoauzm», «llonymsamun», «3aKOHOMEPHOCTH pOCTa
YUCIEHHOCTHU NONMYyJIAUUU HHPY30pun-Tyhenpku», «llumessie nenm».

JlaGopaTopHblie U NpakTHYecKue padoThl:

Jlabopatopnas pabora Ne 3. «Mopdosornueckre 0COOEHHOCTH PACTEHUN U3
Pa3HbIX MECT OOUTAHUSY.

JlaboparopHast pabota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KoJeycay.

[IpakTuueckas padora Ne 2. «[loncyér mioTHOCTH NOMYASUUN Pa3HbIX BUIOB
pacTEHU».

Tema 4. Coo01ecTBa ¥ IKOJIOrHYECKHE CHCTEMBI.

CoobmiectBO opranu3MoB — OuoreHo3. CTpyKTypbl OHOIIEHO3a: BHUAOBaf,
NPOCTpAHCTBEHHas, Tpoduueckas (muieBas). Bunabl-momuHanTel. CBsA3UM B
OHOIIEHO3E.

Dkonoruyeckue cucrembl (3Kocuctemsbl). [lonsitue 00 »sKocucreme
ouoreoneHo3e. @OYHKIIMOHAIBHBIE KOMIIOHEHTbl HKOCUCTEMBI: MPOAYLIEHTHI,



KOHCYMEHTBI, peAyleHThl. KpyroBopoT BeIIeCTB U MOTOK YHEPTUH B IKOCHCTEME.
Tpoduueckue (muiIeBble) YPOBHU HKOCUCTEMBI. [luieBble IiemM U CETH.
OcCHOBHBIE TIOKA3aTeIW SKOCHUCTEMBI: Ouomacca, MNPOAYKIHUS. ODKOJIOTHMYECKHE
NUPAMUIBL: TPOAYKIIMW, YHCICHHOCTH, Ouomacchl. (CBOWCTBA 3KOCHCTEM:
YCTOMYMBOCTh, CaMOpEryJsiius, pazputrue. CyKiieccusl.

[IpupoaHbie IKOCUCTEMBI. DKOCUCTEMBI 03EP M peK. DKOCUCTEMa XBOWHOTO
VI IIUPOKOJIMCTBEHHOIO JIeca.

AHTpONIOTEHHBIE ~ JKOCHUCTEMBI.  ATPOIKOCUCTEMBI. Y POOIKOCHCTEMBI.
Buonorudeckoe n xo3s4iCTBEHHOE 3HAUEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpasue kak (axkTop ycToluumBOCTH HKOocucteM. CoxpaHeHue
OMOJIOTUYECKOT0 pazHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panuiibl, cocTaB U CTPYKTypa
ouocdepnl. JKuBoe BemectBO u ero ¢yHkuuu. OcobeHHocTH Ouochepsl Kak
rI00aJIbHOM JKOCHCTeMBbl. J[MHaMHueckoe paBHOBeCME U oOOpaTHasi CBSI3b B
ouocdepe.

KpyroBopoThl BelecTB U OMOr€OXUMHUYECKUE LIUKIIBI JIEMEHTOB (yTriepoaa,
azora). 3oHaNbHOCTh Orochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B Orochepe 3emiau. AHTpororeHHbie U3MEeHeHus B buocdepe.
I'moGanbpHBIC 3KOTOrHYecKue MpoOIeMEI.

CocyiiecTBoBaHue MIPUPOBI u YEJI0BEUYECTBA. CoxpaHnenue
Ouopa3zHooOpa3usi Kak OCHOBA yCTOMUMBOCTH Ouocdeprl. OCHOBa paIllMOHAIHLHOTO
yIOpaBJICHUsT TPUPOJHBIMU pecypcaMd M HX HUCHOJb3oBaHuE. JloCTmkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHCcTpanuu:

[Toptpersr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmumpr 1 cxembl: «llumeBbie nenw», «buomeH03: cOCTaB U CTPYKTypan,
«[Ipuponubie coobmiectBa», «llenmn mnwuranus», «IKOJIOTHYECKAS MHPAMUTIAY,
«buocdepa u yenopek», «IKOCUCTEMA IITUPOKOIUCTBEHHOIO Jiecay, « IKOCUCTEMA
XBOMHOro  Jjeca», «buomeHos BomoéMan, «ArpoueHosd», «lIpumepHbie
AHTPOIIOIEHHbIE  BO3JCUCTBHUS Ha Ipupoay», «BaxuHeWmne UCTOYHUKHU
3arps3HEHUS] BO3/JyXa U TPYHTOBBIX BOA», «IlouBa — BaKHEMIIasi COCTABISAIONIAS
ounocheprr», «DakTopsl Aerpaganuu nouBy», «llapaukoBbiil 3hdexT», «DakTopsl
paaMoOaKTUBHOTO 3arps3HeHuss Ouochepsl», «OOmEas crpykrypa Ouochepsi»,
«Pacnipoctpanenne xu3Hu B Ouocdepe», «O30HOBBI dKpaH Ouocheps,
«Kpyrosoport yriepona B 6uochepe», «KpyroBopoT azota B IpupoOIe».

OGopynoBaHue: Mojenb-amminkanus «Tunuuabie OHOIIEHO3bI», TepOapwuii
«PacturenbHbie cooliecTBay, kKojuiekuu «buoienosy, «Bpeaurenu BakHeHINX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYpP», TepOapuu ¥ KOJUIGKIMH pACTEeHUH W
KUBOTHBIX, MPUHAUICKAIINE K PA3HBIM SKOJIOTMYECKUM TpPYIIIaM OJHOrO0 BHIA,



Kpacnas xnura Poccuiickoit ®enepauuu, M300paxKe€HUsT OXPAHSIEMBIX BHJIOB
PaCTEHHI U JKUBOTHBIX.



INIAHUPYEMBIE  PE3VJIBTATbBI OCBOEHUA [TPOIPAMMLI 11O
BMOJIOTMN HA  BA3OBOM  VYPOBHE CPEJHEI'O  OBLIEI'O
OBPA30OBAHIA

Cornacio ®I'OC COO, ycraHaBiauBarTCsS TpeOOBaHUS K pe3yJbTaram
OCBOCHHUS OOyYalOIMMHUCS TIporpaMM cpeaHero oOmero  0o0pa3oBaHUS:
JMYHOCTHBIM, METAMPEAMETHBIM M MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType AMYHOCTHBIX pE3yJNbTATOB OCBOCHUS IpeaMera «buosorus»
BBIJICJICHBI CJIEAYIOIINE COCTABJISIONINE: OCO3HAHNE OO0YYalOIUMUCS POCCUMCKON
rpaXJaHCKON MACHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEILHOCTH
U CaMOONpENENeHUI0, HaJINdhe MOTHBAllMM K  OOy4YeHHI0  OWOJIOTHH,
[[€JICHANIPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHUW JIMYHOCTH HA OCHOBE
KJIFOUEBBIX I[IEHHOCTEH W MCTOPUYECKUX TPAJAUIUMN Pa3BUTHUA OHOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOCH
JEATENBHOCTH LIEHHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMHA CHCTEME
OMOJIOrMYECKOT0  00pa30BaHMs, HAJIUYME HSKOJOTMUECKOTO IPaBOCO3HAHUS,
CITIOCOOHOCTH CTaBUTH 1I€JIU U CTPOUTD KU3HEHHBIE TIIaHBI.

JIMYHOCTHBIE PE3YyJIbTAaThl OCBOCHUA NpeaMeTa «bromorus» HOCTUraroTCs B
EIMHCTBE YYCOHOW ¥ BOCIUTATENBHOW JCSITEIIBHOCTHA B COOTBETCTBUU C
TPAJIULIMOHHBIMUA POCCUUCKUMU COIMOKYJBTYPHBIMU, HCTOPUYECKUMH U TYXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPHUHSATHIMUA B OOIIECTBE MpaBWIaMU M HOPpMaMU
MOBEJICHUS M CIIOCOOCTBYIOT IIpOIlecCaM CaMOIIO3HAHHUS, CAaMOBOCIHUTAaHHS U
CaMOpa3BUTHUSA, PpA3BUTHUA BHYTPECHHEHM TMIO3UMLIHMM JIMYHOCTH, MaTPUOTU3MA,
YBAKEHUS K 3aKOHY M ITPABOMOPSIAKY, YEJTOBEKY TPYZa U CTapIIEMy IOKOJECHUIO,
B3aUMHOI'0 YBa)KCHHS, OEpPEKHOr0 OTHOIIEHUS K KYJbTYPHOMY HACJICIUI0 U
TpAAULUSIM MHOTOHAaIIMOHAJIIBHOrO Hapoja Poccuiickon denepanuu, npupone u
OKpYXarolIen cpee.

JIndHOCTHBIE pE3yJbTaThl OCBOEHUSA YyueOHOro mpenmera «buogorus»
JOJDKHBI OTpaXkaTh TOTOBHOCTH U CIIOCOOHOCTH 00YUYAIOIIUXCS PYKOBOJACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEH MO3UIIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHMX  YOEXIEHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBA, PACIIMPEHUE KU3ZHEHHOTO
ONbITa U OMNbITA ACATEILHOCTH B IMPOIECCE pealvu3ald OCHOBHBIX HAlpaBJICHUMN
BOCTIUTATEIbHOM JESITEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpaKIaHCKOro BOCIIMTAHUS

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMKM 00YYAIOIIEToCcs KaK aKTUBHOTO U

OTBETCTBEHHOT'O WICHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX TMpaB U O0O0S3aHHOCTEH, YyBa)KEHHE
3aKOHA M MIPaBOMOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKON JEATEIbHOCTA IMPU CO3aHUU
y4eOHBIX MPOEKTOB, PEIICHUU y4EeOHBIX W TO3HABATEIHHBIX 3a/1ad, BHITIOJTHEHUU
OMOJIOrMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OMNpPEAENATh COOCTBEHHYIO IMO3UIIMIO TIO OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSCHSTH €€

YMEHUE YUYUTHIBATh B CBOMX JACHUCTBUSIX HEOOXOAUMOCTh KOHCTPYKTHUBHOIO
B3aUMOJICHCTBHUS JIFOJEH C pa3HbIMU YOSKICHUSIMU, KYJbTYPHBIMU IIEHHOCTIMU U
COLIMAIbHBIM ITOJIOKEHHUEM;

FOTOBHOCTh K COTPYIHUYECTBY B IIPOLECCE COBMECTHOI'O BBINOJIHEHUS
y4eOHBIX, TIO3HABATENIbHBIX M MCCIENOBATEIbCKUX 3aJlad, YBaXUTEIbHOTO
OTHOIIEHHS K MHEHUIO OIMOHEHTOB MpHU OOCYXJICHUU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOT0 COICPKAHUS;

FOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU JIEITEIBHOCTH;

2) NATPUOTHUYECKOT0 BOCTIUTAHUS :

c(hopMUPOBAHHOCTH POCCUNCKOU rPaK1aHCKOH UJICHTUYHOCTH,
NaTpUOTU3Ma, YBAXKEHUSI K CBOEMY Hapoly, YYBCTBa OTBETCTBEHHOCTHU IEpe.
Ponunoy, ropmoctm 3a cBOM Kpad, CBOWO PoauHy, CBOM S3BIK M KYJIBTYDY,
MPOIIUIOE W HACTOSAIIEE MHOTOHAIMOHAIBLHOTO Hapoaa Poccnu;

LIEHHOCTHOE OTHOIIIEHUE K NMIPUPOJHOMY HACJIEIUIO U MAMSATHUKAM IPUPOJIbI,
NOCTH>KEHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTHh OIIEHWBATh BKJIAJ POCCHUHCKUX Y4YEHBIX B CTAHOBJICHHE H
pa3BuTHE OWOJIOTUM, TOHUMAHMS 3HAYCHUS OWOJOTMU B TMO3HAHUU 3aKOHOB
MIPUPO/IBI, B dKU3HHU YEJIOBEKA U COBPEMEHHOTr0 0OIIIeCTBa;

uaeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CIIy)XKeHHIO u 3amuTte (OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 Cy/Ib0Y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

OCO3HAaHME JYXOBHBIX IEHHOCTEN POCCUMCKOIr0 HApO/Ia;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO TIOBE/ICHHSI;

CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMbI U LICHHOCTH;

OCO3HAHHE JIMYHOTO BKJIAJ[a B TOCTPOEHUE YCTOMYMBOrO OYyAYIIEro;

OTBETCTBEHHOE OTHOLIECHHUE K CBOUM POJMUTENSIM, CO3/IaHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O TMPHHATHS [EHHOCTEM CEMEWHOM JKM3HU B COOTBETCTBHM C
TpaauuusMHu HaposioB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYAs ICTETUKY OBbITa, HAYYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUN’;



MOHUMAaHHE YMOIIMOHAIBHOTO BO3/ICUCTBUS KUBOM MPUPOJILI U €€ [IEHHOCTH;

TOTOBHOCTh K CAMOBBIPOKEHHIO B Pa3HBIX BUJIaX HCKYCCTBA, CTPEMJICHUE
MPOSIBIATh KAYECTBA TBOPUYECKOU JIMUHOCTH;

5) ¢usuueckoro BocnuTaHusi, GOpMHPOBAHMS KYJbTYPbI 310POBbSl U
3MOIMOHAJIBLHOIO 0JIaromoJIy4ns:

NOHMMaHUE W peanus3alus 30pOBOro M 0Oe30macHoro obpa3a >KU3HU
(3mopoBoe  mHTaHHE, COOJIIOJICHME T'MTUCHUYECKUX MPaBWI H  HOPM,
cOQTaHCUPOBAHHBIM PEXUM 3aHATHA W OTHbIXa, peEryisipHas Qundeckas
AKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOIO OTHOIICHUS K
COOCTBEHHOMY (DPM3HUECKOMY U TICUXMYECKOMY 3J10POBbIO;

NOHUMAHHE LEHHOCTH TNPaBWI HHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBEACHUS B CUTYAIIUSAX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU JIOJICH;

OCO3HAHUE TOCEICTBUN M HEMPHUATHUS BPEIHBIX MPUBBIUEK (YMOTpeOIeHUs
AJIKOT 0JIsI, HAPKOTUKOB, KypEHUs);

6) Tpy10BOr0 BOCIUTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAHUE IIEHHOCTH MAacTE€PCTBA, TPYAOTIO0HE;

TOTOBHOCTh K AKTUBHOM JESTEIHHOCTH TEXHOJOTMYECKOW U COLMAIBHOM
HAIPABJIEHHOCTH, CIIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSTEIHHO
BBITIOJIHATh TaKyI0 JAESTEIbHOCTD;

UHTEpPEC K pa3iuuHbIM cepam npodeccuoHaIbHON AESATEIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyayiied mnpodeccud ¢ Pean30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TUIAHbL;

TOTOBHOCTh W CHOCOOHOCTh K OOpa3oBaHMIO W CaMOOOpa30BaHUIO Ha
MPOTS)KEHUU BCEHN KU3HU,

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS

AKOJIOTHYECKH 11€J1€CO00pa3HOE OTHOIIEHHE K TMPUPOAE KaK HCTOYHUKY
KU3HU Ha 3emIie, OCHOBE €€ CYyIIE€CTBOBAHHUSI;

MOBBIIICHUE YPOBHS HKOJIOTUYECKON KyJIbTYphl: MPUOOPETCHUE OIbITA
IUIAHUPOBAHUS TOCTYNKOB W OIEHKM WX BO3MOXHBIX TIOCJIEACTBUN  JIst
OKPY’KAIOIIEH CPEBI;

OCO3HAaHHE TJI00aTBLHOTO XapaKTepa JIKOJOTHYECKUX MpoOJIeM W TyTed ux
pernieHus;

CIIOCOOHOCTh HMCIOJIb30BaTh MpUOOpETaeMble MpPH H3YYEHUH OHOJIOTHU
3HAHWSI W YMEHUS TPU PEIICHHH TPoOJIeM, CBS3aHHBIX C PaIMOHAIBHBIM
OPUPOJONOIb30BAHUEM  (COONIOJIEHHE  TpaBWJl  TOBEACHUA B  IPUPOJIE,
HAIIPaBJICHHBIX HA COXPAaHEHHWE pPABHOBECHS B DJKOCHUCTEMaxX, OXpaHy BHJIOB,
IKOCHUCTEM, OHochephl);



aKTUBHOE HEMpUATHE JEHCTBUH, NPUHOCIIINX BpeA  OKpYKaromen
NPUPOTHONW Cpele, YMEHHE MPOTHO3UPOBATH HEOJIArOMPHUSTHBIE 3KOJIOTHYCCKUE
MOCJIE/ICTBUSA MPEANPUHUMAEMBIX ICHUCTBUI U MPEJOTBPAILATD UX;

HaJINYUE Pa3BUTOrO HKOJIOTUYECKOTO MBIIIJICHUS, SKOJIOTHYECKON KYIbTYpHI,
OTIBITA AESITeNbHOCTH HKOJIOTUIECKOM HampaBJIECHHOCTH, YMEHUS
PYKOBOJICTBOBATHCS UMM B IO3HABATENIbHOM, KOMMYHHMKATUBHON M COIMAIBHOMN
NPaKTHKE, TOTOBHOCTH K YYacCTHIO B MIPAKTUUYECKON JEATEIBHOCTH HKOJIOTHYECKOM
HaNpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSA:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKH M OOILIECTBEHHOW NPAaKTHKH, OCHOBAHHOIO HA JUAJiOre
KYJbTYp, CIOCOOCTBYIOIIET0 OCO3HAHHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOW M YHTATEIbCKOW KYJIBTYphl KaK CpEICTBa
B3aMMOJICUCTBHS MEX]TY JIFOJAbMU U MIO3HAHUS MUPA;

NOHMMaHUe crnenu@uKku OWOJIOTUM KaK HayKd, OCO3HaHUS €€ poiu B
(GopMUpPOBAaHUU PAIMOHATBHOIO HAYYHOTO MBIIIJIEHUS, CO3/aHUU LIEJIOCTHOTO
NPEICTaBICHUs 00 OKPYXKAlOIIeM MHUpPE KaK O €IUHCTBE MPHUPOJBI, YETOBEKa U
oOlIecTBa, B IO3HAHUM TPUPOAHBIX 3aKOHOMEPHOCTEH M pEIIeHUH MpodsieM
COXpPaHEHUs PUPOJITHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTH OHOJIOTUHU JJISi COBPEMEHHOH NWBUIU3AIUU:
o0ecrieueHrsI HOBOTO YPOBHSI Pa3BHTHUS MEIWIIMHBI, CO3JIaHUE TEPCIIEKTHBHBIX
OMOTEXHONOTUM, CIOCOOHBIX  pelaTh  pPECypcHble  MPOOJEMBbI  Pa3BUTHS
YeJI0BEUECTBa, NIOMCKA MyTel BbIXOAA U3 INIOOATBHBIX IKOJOTHYECKUX MPOoOJieM U
o0ecrieueHusi Mepexoja K  YCTOMUMBOMY  Pa3BUTHIO,  PallMOHATHLHOMY
UCTIOIB30BAaHUIO TPUPOIHBIX PECYpPcOB W (OPMUPOBAHHMIO HOBBIX CTaHAApTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUH OWOJIOTMYECKUX 3HAHUM B LEIIX
MOBBIIIICHUST  OOIIEH KYNbTYpbl, €CTECTBEHHO-Hay4HOW TPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHATILHOW TPaMOTHOCTU OOydarommxcs, GopMupyeMoi
IpY U3y4YE€HUU OUOJIOTHH,

NOHMMAaHUE CYIIHOCTH METOJOB MO3HAHMS, UCIOIb3YEMBIX B €CTECTBEHHBIX
HayKaxX, CIOCOOHOCTH UCIOJIb30BaTh MOJIy4aeMble 3HaHHUS [JIsl aHalu3a |
OOBSICHEHUS SIBIICHUU OKPYKAIOUIEro MUPA U MPOUCXOASAIIMX B HEM HM3MEHEHUH,
yMEHHE JielaThb OOOCHOBAHHBIE 3aKJIIOUEHUS HAa OCHOBE HAy4YHBIX (AKTOB U
MUMEIOIINXCS JAHHBIX C HEJbIO MOMTYYSHHS TOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTh CaMOCTOSATENIbHO MCMOIb30BaTh OMOJIOTUYECKUE 3HAHUS IS
pelieHus NpooOJieM B pealbHbIX KU3ZHEHHBIX CUTYAIIUAX;

OCO3HAaHUE LIEHHOCTH HAy4YHOW JesTEeIbHOCTH, TOTOBHOCTb OCYIIECTBISATH
MPOEKTHYIO M UCCIEIOBATENBCKYIO IEITENbHOCTh HHINBUIYaIbHO U B TPYIIIIE;



TOTOBHOCTh M  CIIOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUI0, K AKTUBHOMY IOJYYEHHIO HOBBIX 3HAHUWA MO OHOJIOrMU B
COOTBETCTBUM C KU3HEHHBIMU TOTPEOHOCTSIMHU.

METAINPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yibTaThl OCBOCHHS Y4eOHOro mpenmera «buomorusy
BKJIFOYAIOT: 3HA4YMMbIe JJI1  (OPMUPOBAHUS MHPOBO33PECHHS OOYyJarONUXCs
MEXIUCHUILUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHbIC MOHSTHS, OTPAKAIOIIUE
IIEJIOCTHOCTh HAY4YHOW KapTUHBI MHUpa U CHenuPuKy METOJ0B IO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIus, SBJICHUE, MPOIECC,
CUCTEeMa, Hay4HbIA (PakT, MPUHIMI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs,
UCCe/0OBaHNe,  HAONIOJICHUE,  HW3MEpPEHHe,  DJKCIEPUMEHT U JIPYTHX),
yHUBEpCaJIbHbIC ydeOHbIe JeWcTBUS (TTO3HABaTEIbHbIE, KOMMYHHUKATHUBHEIC,

PETYISTUBHBIE), obecrneunBaroIne dbopmupoBanue (GyHKIIMOHATBHOU
IPAMOTHOCTH W  COLMAJIbHOM KOMIIETEHUMH OOYyYalIIHUXCS, CIOCOOHOCTh
o0yyaromuxcs UCIIOJIb30BaTh OCBOCHHBIEC MEXIUCITUTUTMHAPHBIE,

MHUPOBO33PEHUYECKUE 3HAHUS U  YHUBEpPCAIbHBIC YyueOHbIE JEUCTBUS B
ITO3HABATEJILHOW M COLIMATIbHOM MPAKTHUKE.

MeranpenMeTHble pe3yJbTaThbl OCBOCHHUS MPOTrpaMMbl CpPEIHEro OOIIEero
00pa3oBaHuUs TOHKHBI OTPAXKaTh:

OBaanenne YHUBeEpPCATbHBIMH yueOHbIMH NMO3HABATEIbHBIMU
AeCTBUAMMU:

1) 6azoBble JJOrHYeCKHE TeiiCTBUSI:

CaMOCTOSITeIbHO  (OpPMyNIMpOBaTh U aKTyaJIM3UPOBaTh  MPOOJIEMY,
paccMaTrpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh NPH OCBOCHMM 3HAHUWA MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(aHann3a, CUHTE3a, CpaBHEHUsI, KilacCupUKaIuu, 0000IIEHUS ), PACKPBIBATH CMBICI
OMOJIOTMYECKUX TOHATUN (BBIJACIATh WX XapaKTEpHbIC MPU3HAKU, YCTaHABIWBATh
CBSI3U C IPYTUMH MOHSITUSIMH );

OMpENENATh LENu JACATEIbHOCTH, 3ajJlaBasi HapamMeTpbl U KPUTEPUU UX
JOCTHKEHUS, COOTHOCUTh PE3YJIbTAThI ACSITEIHLHOCTH C TOCTaBICHHBIMHU LIEJISIMHU;

UCITOJI30BaTh OMOJIOTMYECKUE MMOHATHUS U1l OOBICHEHUS (PAKTOB M SIBJICHUN
YKABOU IIPUPOJBI,

CTPOUTH JIOTMUECKUE PACCYXICHUS (MHIAYKTUBHbBIC, JCNYKTHUBHBIC, IIO
AQHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTH U TPOTHUBOPEUYHUS B paccCMaTPUBAEMBIX
SABJICHUSX, (DOPMYJIUPOBATH BHIBOJIBI M 3aKIFOUCHUS;

PUMEHSTh CXEMHO-MO/ICJIbHbIE cpelcTBa TUTSt MpeACTaBICHUS
CYILIECTBEHHBIX CBSI3€H U OTHOIICHUN B M3y4aeMbIX OMOJOTMYECKUX OOBEKTaX, a



TaKK€  TMPOTHUBOPEYMH  Pa3HOro0  poJa,  BBISIBICHHBIX B Pa3IMYHBIX
UH(GOPMAIIMOHHBIX UICTOYHUKAX;

pa3palarbiBaTh IUIAH pEIICHUs MPOOJIEMbl ¢ YYETOM aHalIM3a UMEIOLIUXCA
MaTepHAIbHBIX 1 HEMAaTEpUaIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHBBI B I€ATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YIIHTATOB
LeJIIM, OLIEHUBATh PUCKU MOCIEICTBUN JAESITENbHOCTH;

KOOPAMHUPOBATh U  BBINOJHATH pabdOTy B  YCIOBUSX  pEalbHOrO,
BUPTYaJIbHOIO 1 KOMOMHUPOBAHHOI'O B3aUMOECHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJIEHUE IPH PEIIEHUH )KU3HEHHBIX MTPOOIIEM.

2) 6a30BbIe HCC/IeI0BATEIbCKHIE AeiicCTBHSA:

BJIa/IETh HaBbIKAMU y4e€OHO-UCCIIEI0BATENbCKON U MMPOEKTHOMN AESITENbHOCTH,
HaBbIKAMHU  pa3pelieHus MpodJieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITETILHOMY TOMCKY METO/I0B PEUIEHUS] TPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO
pa3IMyYHBIX METOOB IMO3HAHUS;

UCIIOJIb30BaTh pa3JIMYHbIE BUJBI JIEATEIBHOCTH [0 IOJYYEHUIO HOBOIO
3HAHUS, €ro WHTEpPIpeTallH, MPEOoOPa3OBAaHUIO M TPUMEHEHHUI0 B Y4eOHBIX
CUTYalMsIX, B TOM YHCII€ IPHU CO3/IaHUU YYEOHBIX U COLMAIbHBIX IPOEKTOB;

(opMuUpOBaTh HAYyYHBI THUI MBIIUIECHUS, BIAJE€Th HAYYHONH TEPMUHOJIOTHEH,
KJIFOUEBBIMU NOHATUSIMU U METOJIaMU;

CTaBUTh U (OpMyIUpoOBaTh COOCTBEHHBIE 3aJadyd B 00pa3OBATEIbHOMN
JESATENbHOCTU Y KU3HEHHBIX CUTYalUsX;

BBISIBJISITh NIPUUMHHO-CJICACTBEHHBIE CBSI3W M aKTyaJU3UpoOBaTh 3ajady,
BBIIBUT'aTh TUIIOTE3y €€ pEelIeHUs, HaXOAWTh apryMEHThI IS JI0Ka3aTelIbCTBa
CBOMX YTBEP)KIICHHMI, 3a/1aBaTh NapaMETPbl U KPUTEPUU PELLICHHUS,

aHANIM3UPOBATh TIOJYYEHHBbIE B XOJE€ PEIICHHUs 3aJayd Pe3yJIbTaThl,
KPUTUYECKU OLICHUBATh UX JIOCTOBEPHOCTH, IPOIHO3MPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

J1aBaTh OLIEHKY HOBBIM CUTYyal[UsIM, OLIECHUBATh NPUOOPETEHHBIN OIBIT;

OCYILECTBIIATh LIEJICHAIIPABICHHBIN NOUCK MEPEHOCAa CPEACTB U CIIOCOOOB
JeMCTBUSI B TPO(PECCUOHANBHYIO CPELY;

yMETh MEPEHOCUTh 3HAHUS B IO3HABATENbHYI0 M MPAKTUYECKYIO O00JacTH
KU3ZHEJEATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX IPEAMETHBIX 00JacTell;

BBIJIBUT'aTh HOBBIE WJEH, MPEIIaraTb OPUTrMHAIbHBIE MMOAXOJAbl U PELICHMUS,
CTaBUTh MPOOJIEMBI U 3a/1a4H, AOIYCKAIOIINE aJbTEPHATUBHBIE PEILLICHUS.

3) padora ¢ nHpopmManue:

OPUEHTHPOBATHCS B PA3JIMUYHBIX UCTOYHHKAX MHPOpMAIMH (TEKCTe y4EOHOTO
nocobus, Hay4YHO-TIONMYJISAPHOM JUTEpaType, OHOJIOTMUYECKUX CJOBapsAX U
CIPAaBOYHMKAX, KOMIBIOTEPHBIX Oa3ax AaHHbIX, B lHTepHeTe), aHamM3HpoBaTh



UHQPOPMAIUIO PA3TUYHBIX BUAOB U (POpPM MpeCTaBICHUS, KPUTUYECKH OIEHUBAThH
e€ IOCTOBEPHOCTh U HEMPOTUBOPEUNUBOCTH;

dbopMynHpoOBaTh 3aMpOChl U MPUMEHSITh PA3IMYHbIE METObI MPHU TOUCKE U
orbope Omonmornyeckoil MH(pOpMaLUK, HEOOXOIUMOM ISl BBHIIOJHEHUSI y4eOHBIX
3ajay;

NpUOOPETaTh OMBIT HCIOIB30BAHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPy aKTUBHOTO MCIOJIb30BAHUS PA3TIMIHBIX
MIOWCKOBBIX CHUCTEM;

CaMOCTOSITENIFHO ~ BBHIOMpaTh  ONTUMANbHYIO  (OpMYy  TpEACTaBICHUS
Oouosorndeckor nHdpopmaruu (cxemsl, rpaduKu, JUArpaMMbl, TaOIUIIbI, PUCYHKU
" Ipyroe);

UCTIONBh30BaTh HAy4YHBIA S3BIK B KAdeCTBE CpEACTBa MpH pabore ¢
Ouojornyeckod HMHQPoOpMalMe: MPUMEHATh XHMHUYECKHe, (unyeckue WU
MaTEeMaTUYECKUe 3HAKM U CUMBOJIBL, (DOpMysbl, abOpeBHATYpYy, HOMEHKIATYpY,
UCMOJIb30BaTh M NpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPENICTBA
HATJISTHOCTH,

BJaJIeTh  HABBIKAMU  pAacloO3HABaHUS W 3alUThl  WH(OpMAIWH,
UHGOPMAIIMOHHON 6€30MacHOCTH JTUYHOCTH.

OgyajgeHne yHUBepPCAIbHBIMH KOMMYHUKATUBHBIMU J1€CTBUSIMM:

1) oO1eHme:

OCYIIIECTBISATH KOMMYHHUKAIIMK BO BCeX cpepax KU3HH, aKTUBHO y4acTBOBATh
B JMAJIOTe€ WIM JUCKYCCHUHU TIO CYIIECTBY OOCYXIaeMou TeMmbl (yMEHHE 3a/JaBaTh
BONIPOCHI, BBICKA3bIBATh CYXKJICHHUS OTHOCHUTEIHHO BBITIOJHEHUS TMpeasiaraeMoit
3a/la4M, YYUTHIBATh MHTEPECHl U COTIACOBAHHOCTH MO3UIUN JIPYTUX yYACTHUKOB
Juanora Win JUCKyCCUN);

pacno3HaBaTh HeBepOaJbHBIE CPEACTBA OOINECHUS, TOHUMATh 3HAYCHUE
COIMAJIbHBIX 3HAKOB, MPEANOCHIJIOK BO3HUKHOBEHHUS KOH(JIUKTHBIX CUTYyaIUH,
YMETh CMSTYATh KOH(JIUKTHI U BECTH MTEPETOBOPHI;

BJIAJICTh Pa3IMYHBIMH CIIOCO0aMU OOIIEHUS W B3aUMOJCHCTBHSI, TTOHUMATh
HaAMEPEHUS JIPYTUX JIOJEH, MPOSIBISATh YBAKUTEILHOE OTHOIIEHHUE K COOCCETHUKY
U B KOppeKTHOU (popme hopMyTupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHUSI C HCIIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHAsI eI TeJIbHOCTh:

MOHUMATh M HCIIONH30BATh MPEUMYIIECTBA KOMAHIHONW W WHANBUAYAITHLHON
paboThI MpU PEIICHUH OUOJIOTMYECKON MPOoOIeMbl, 000CHOBBIBATh HEOOXOAUMOCTh
IPUMEHEHUS TPYNIOBBIX (OPM B3aUMOCHCTBUS NP PEUICHUN y4eOHOM 3a1a4u;

BBIOMpATh TEMAaTUKy M METOJIbI COBMECTHBIX MEHUCTBUH C Y4ETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEH KaXK/I0TO YJieHa KOJJIEKTHBA,



NPUHUMATh LEIU  COBMECTHOM  JEATENIbHOCTH, OPTraHU30BBIBATH U
KOOPJIMHUPOBATh JEUCTBUA 110 €€ JIOCTMKEHHUIO: COCTABJIATH IUIAH JCHUCTBUM,
pacnpeneisTh poiu ¢ Y4E€TOM MHEHUM YYaCTHHUKOB, OOCYXJAaTh pE3yJbTaThl
COBMECTHOU padOThI;

OLICHUBATh KA4E€CTBO CBOEr0 BKJIAJa M KaXJOr0 YYaCTHHUKA KOMAaHIbl B
001Ul pe3ysbTat Mo pa3padOTaHHBIM KPUTEPHUSIM;

IpeajaraTb HOBBIE MPOEKTHI, OLEHWBATh WJAEU C TMO3ULUU HOBU3HBIL,
OPUTMHAJIBHOCTH, MTPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TOBEICHUE B PA3JIMYHBIX
CUTYaIMSIX, TPOSABIIATh TBOPUECTBO U BOOOpAKEHUE, ObITh MHUIIUATUBHBIM.

OBJialeHMe YHUBEPCAJIbHBIMHU PEryJSITHBHBIMHU J€iCTBUSIMM:

1) camoopraHu3anusi:

UCIIOJIb30BaTh OWMOJOTUYECKUE 3HAHUSI JJIs BBISBICHUS MPOOJIEeM U HX
pElIeHHs B )KU3HEHHBIX U YY€OHbIX CUTYalUsX;

BHIOMpAaTh Ha OCHOBE OMOJOTWYECKHX 3HAHUW I1I€TIEBBIE U CMBICIOBBIC
YCTaHOBKHM B CBOMX JEWCTBUSX M IMOCTYINKAaxX IO OTHOILICHUIO K KMUBOW IPUPOJE,
CBOEMY 3JIOPOBBIO M 3/I0POBbIO0 OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYLIECTBIIATh MO3HABATEIBHYIO NIESITENbHOCTD, BBISBIATH
po0JIeMbl, CTaBUTh U (HOPMYITUPOBAThH COOCTBEHHBIC 3a7a4ll B 00pa30BaTEIIbHON
JNEATENbHOCTH U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITETILHO ~ COCTABJISITH IUIAH  pEIICHHs NOpo0ieMbl C  y4ETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEANOUTECHUI;

JaBaTh OLICHKY HOBBIM CUTYallUsM;

pacuupsTh paMKu y4eOHOIo MpeMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHUH;

nenaTh OCO3HAHHBIN BBIOOpP, apTYMEHTHPOBAThH €ro, OpaTh OTBETCTBEHHOCTH
3a pELICHUE;

OIICHUBATh IPHUOOPETEHHBIN OTIBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO W TIPOSBICHUIO LIMPOKOW HJPYAUIMU B
pa3HbIX 00JIaCTAX 3HAHUM, MOCTOSHHO IIOBBIIATH CBOM OOpa3oBaTENbHBIN U
KYJbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OILIEHKY HOBBIM CHUTYallMsIM, BHOCUTh KOPPEKTHUBBI B JEATEIbHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENSIM;

BJIQJCTh  HABBIKAMHU  TIO3HABAaTEIBHOW  pEQUIEKCUU  KaK  OCO3HAHUSA
COBEpIIAEMBIX JCUCTBUM UM MBICIUTENBHBIX IPOLECCOB, HX PE3YJIbTATOB W
OCHOBAHUM, UCIOJIb30BaTh MPUEMBI pPedIeKCUM Il OLICHKW CHUTyalluu, BhIOOpa
BEPHOI'O PEUICHUS;

YMETh OLICHUBATh PHUCKHM WU CBOEBPEMEHHO MPUHUMATH PEIIEHUS 10 HUX
CHIKCHUIO;



IPUHUMATh MOTHBBI M AapryMEHTBl IPYIMX MNPU AHAIU3E PE3YIbTATOB
NEeATENbHOCTH;

3) npuHsTHE CeOsl M APYTHUX:

NpUHUMATh ce0s, MOHUMasl CBOM HEJIOCTATKH U JOCTOMHCTBA;

IPUHUMATh MOTHMBBI M AapryMEHTBl JPYIMX MPU AHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

IpU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OLIUOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MHUP C NO3ULUHU APYTOro YEIOBEKa.

HPEAMETHBIE PE3YJIBTATBI

[IpenmerHsie pe3ynbrarbl ocBoeHUs nporpammbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKIIIOUAIOT crielupuyeckue ajas yueoHoro npeamera «buonorus»
HAy4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI JIEUCTBUI MO OCBOCHUIO, HHTEPIIPETAIIMHU U
npeoOpa3oBaHUIO 3HAHUM, BUIBI ACATEIBHOCTH MO MOJYYCHHIO HOBOT'O 3HAHUS U
OPUMEHEHUIO 3HAHUM B PA3JIMYHBIX YUYEOHBIX CHUTYallUsX, @ TAKKE B PEATbHBIX
KU3HEHHBIX CUTYalMsIX, CBSI3aHHBIX ¢ Ouonoruedl. B mporpamme mnpenMerHbie
pe3yJIbTaThl MPECTaBICHbI M0 ToAaM 00yUYEHHUS.

[IpenMeTrHble pe3yiabTaThl OCBOEHUS ydeOHOro mnpeamera «buomorus» ¢ 10
Kjlacce NOJMKHBI OTPaXKaTh:

c(hOpMHPOBAHHOCTh 3HAHUWA O MECTE U POJIU OUOJIOTUU B CUCTEME HAYYHOTO
3HAaHUSl ECTECTBEHHbIX HayK, B (OpMHpPOBaHHM COBPEMEHHOH €CTEeCTBEHHO-
HAy4YHOM KapTHHBI MHpa U HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCUUCKUX U
3apyOeKHbIX y4Y€HBIX-OMOJIIOTOB B pa3BUTHE OHOJOTWMH, (PYHKUMOHAIBHOU
TPaMOTHOCTH Y€JIOBEKA JJIsI PELICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE PpACKpBIBaTh COJIep)KaHuE OUOIOTHUYECKUX TEPMUHOB U TOHSATHUM:
KU3Hb, KIJIETKA, OpraHu3M, Meradonu3M (OOMEH BEIIECTB W MpeBpalicHue
SHEPrumn), rOMeOocTa3 (caMoperyJssilus), ypOBHEBasl OpraHu3alus KUBBIX CHUCTEM,
CaMOBOCTIPOU3BE/IeHHE (PENPOIYKIIKSA), HACIEICTBEHHOCTb, U3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHUE Wu3Jaratb OHOJOTMYECKHE TEOpUH (KJIETOYHAas, XPOMOCOMHas,
MyTallMOHHAsA, IEHTpajbHas JIOrMa MOJIEKYJsIpHOM Ouonorun), 3akonbl (I
Mennens, T. Moprana, H. V1. BaBunoBa) u ydeHnus (0 IieHTpax MHOTooOpasus u
MPOUCXOXKAEHUS KyIbTYpHBIX pacTeHuid H. V. BaBuioBa), onpenensTb rpaHULbI
UX MPUMEHUMOCTH K KUBBIM CUCTEMaM;

yMEHHE BJIAJIETh METOJAMU HAYYHOT'O MO3HAHUS B OMOJOTUU: HAOIIOIEHUE U
ONMCAHUE YKUBBIX CHCTEM, IPOLECCOB W SIBICHUI, OpraHu3alus U IMPOBEACHUE
OMOJIOTMYECKOr0  DIKCIIEPUMEHTa,  BBIABIDKEHHE  THUIIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXIY HCCIEAyEeMbIMH BEJIMYMHAMHU, OOBSCHEHHE MOIYYEHHBIX



pe3yNbTaTOB, UCIOIb30BAHHBIX HAYYHBIX TOHATHUH, TEOPUH M 3aKOHOB, YMEHHE
JIeJIaTh BBIBOJIbI HA OCHOBAHUU MOJYYEHHBIX PE3YyIbTaTOB;

yYMEHHUE BBIACIATH CYIECTBEHHbIEC NMPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
AYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTHU
IPOLIECCOB: OOMEHAa BELIECTB M MPEBpALEHUS] SHEPIrUU B KIETKE, (POTOCHHTE3A,
IUTACTUYECKOT0 W SHEPreTuYeckoro oOMEHa, XEMOCHHTEe3a, MHUTO03a, MeHo3a,
OIJIOMIOTBOPEHUS, PA3MHOKEHUS, WHAMBUAYATbHOTO Pa3BUTHS  OpraHu3Ma
(oHTOTEHE3);

YMEHHE TPUMEHATh MOTyYEHHBbIC 3HAHWS I OOBSACHEHUS OMOJIOTHYECKHX
IPOLIECCOB U SIBJICHUH, JJIsl MPUHATHUS MPAKTUYECKUX PEIICHUM B MOBCEIHEBHOM
KHU3HU C Lenaplo oOecrieueHuss O0e30IacHOCTH CBOErO 3J0pPOBbS U 3/0POBbS
OKpPYXAIOLIUX JTIOJEH, COOI0IEHN HOPM I'PaMOTHOI'O MOBEICHUS B OKpYKarouei
OPUPOAHON cpelle, NMOHUMaHUE HEOOXOJMMOCTH MCHOJIb30BAHUS JIOCTHXKEHHIM
COBPEMEHHOM ouonoruu U OMOTEXHONOTUM  JJIE  PalMOHAIBHOTO
OPUPOOTIOIb30BAHMS;

YMEHUE peniaTh 3JIEMEHTApHble TIE€HETMYECKHME 3aJadyd Ha MOHO- U
TUTHOPUAHOE CKpEIIMBaHUE, CILEIUIEHHOE HACIEJOBaHUE, COCTAaBJISATH CXEMBbI
MOHOTHOPUTHOTO CKpPEUIMBAHUS I TPEICKa3aHusl HACIEIOBaHUSl MPU3HAKOB Y
OpPTaHU3MOB;

YMEHHUE BBINONHATH JIa0OPATOPHbIE M MpaKTUYECKHe paldoThl, COOMIOAATH
npaBujia Mpu padboTte ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTUYECKH OIICHMBAaTh M HWHTEPHPETUPOBATh HHQPOPMALIUIO
OMOJIOTMYECKOTO  COJAEP)KaHMSA, BKJIIOYAIONIIYIO IICEBJOHAYYHbIE 3HAHUSA W3
pa3IMYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOM MH(POpPMALIMU, HAYYHO-TIOMYJISPHBIE
MaTepHalibl), STUYECKHUE aCIEKThl COBPEMEHHBIX HCCIEIOBaHUM B OHOIOrUH,
MEIULIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3[aBaTh COOCTBEHHbIE IHCHMEHHBIE M YCTHBIE COOOIICHHUS,
000011ast OMoJIOrHYecKyt0 MH(GOPMAILIUIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
UCIOJIb30BaTh MOHIATUIHBIN anmnapaT OMOJIOTUH.

[IpenmeTHble pe3yabTaThl OCBOEHUsI ydeOHoro mnpeamera «buomorus» 6 11
Kj1acce NOJKHBI OTPAKATH:

c(hOpMHPOBAHHOCTh 3HAHUWA O MECTE U POJU OUOJIOTUU B CUCTEME HAYYHOTO
3HaHMSI €CTECTBEHHBIX HayK, B (OPMHPOBAHUU COBPEMEHHOH €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa U HAYYHOTO MHPOBO33PEHHUSA, O BKJIAJE€ POCCUHUCKUX H
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTHH, (PYHKIIMOHATBHON
IPaMOTHOCTH Y€IOBEKa ISl pEHICHUS KU3HEHHBIX 3a/1a4;

YMEHHUE PaCKpBIBAaTh COJEp)KaHHE OWOJIOTMYECKHMX TEPMHUHOB M TOHSTHM:
BUJI, TIOMYJISAIMSA, TeHOPOH/I, BOJIONNS, ABMKYIIUE CUIIBI ((PaKTOpPbI) HBONIOINH,
IPUCIIOCOOJICHHOCTh OPTraHMW3MOB, BH000pa30BaHUE, IKOIOTUYECKUE (HAKTOPHI,



AKOCUCTEMA, MPOAYLUEHTbI, KOHCYMEHTBI, PEAYLUEHTbl, LENu MUTaHus,
AKOJIOTUYECKas MUupaMuaa, OuoreoreHos3, ouocdepa;

yMEHUE u3JIaraTh OWOJIOTMYECKHE TeopuH (PBOJMIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs SBOJIOLUMHU), 3aKOHbI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonacrtsa K. M. baspa, uepenoBaHusl IiIaBHBIX HaIlpaBiICHUN U
nyreit sBomonuu A. H. CeseprioBa, yuenust o 6uochepe B. M. Bepnaackoro),
ONpENIENATh I'PAHULIBI KX TPUMEHUMOCTH K KUBBIM CHCTEMAM,;

YMEHME BJIAJIETh METOJAMHU HAYYHOr'O MMO3HAHUS B OMOJIOrMU: HAOIIOEHUE U
OMMCAHHUE MKUBBIX CHUCTEM, NPOLIECCOB W SIBICHUI, OpraHu3aius U MpOBEACHUE
OMOJIOTUYECKOrO0  JKCIEPUMEHTA,  BBIABMKEHUE  TUIOTE3bl,  BBISBJICHUE
3aBUCHUMOCTH MEXAY HCCIEAYEMbIMH BEIUYMHAMHU, OOBSICHEHHE IMOJYyUYEHHBIX
pe3yNbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX NOHSTHI, TEOpPUA W 3aKOHOB, YMEHHE
JIeJIaTh BHIBOJbI HA OCHOBAHUU MOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIIEIATh CYIIECTBEHHbIE MPHU3HAKU CTPOCHUS OHOIOTHYECKUX
OOBEKTOB: BHUJOB, TOMYJIALUNA, MPOAYLEHTOB, KOHCYMEHTOB, PpEIYyLIEHTOB,
OMOTeOIeHO30B W  3KOCHUCTEM, OCOOEHHOCTH TMPOLIECCOB: HACIEACTBEHHOMN
U3MEHYUBOCTH, €CTECTBEHHOTO OTOOpa, BHJI000pa30BaHUS, MPUCTIOCOOTIEHHOCTH
OpPraHU3MOB, JIEUCTBHS OKOJIOTMYECKUX (PAKTOPOB Ha OpPraHU3MBbI, IEpeHoca
BEUIECTB M IOTOKAa HYHEPrUUM B HKOCUCTEMAX, AHTPONOIEHHBIX W3MEHEHHH B
HKOCUCTEMAxX CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OMOr€OXMMHUYECKHX
UKJIOB B Onocdepe;

yMEHUE MPUMEHSATh MOJTYyYEHHBbIE 3HAHUS IS OOBSCHEHHUS OMONIOTMYECKUX
IIPOLECCOB U SIBIICHUU, JJISl NMPUHATHS NPAKTUYECKUX PELIICHUH B MOBCEIHEBHOU
KU3HU C LEJIpl0 oOecredeHus Oe30lacHOCTH CBOEro 30pOBbS M 30pPOBBS
OKpPYXAaIOILUX JI0JeH, COOMI0IEHNs HOPM I'PaMOTHOI'O MOBEJIEHUS B OKPYKAIOIIEH
OPUPOJHON Cpele, MOHUMAaHHE HEOOXOJUMOCTH HCIOIb30BAaHUS JTOCTHKEHUM
COBPEMEHHOW OMOJIOTHH JIsl PAllMOHAIBHOT O MPUPOOOIb30BAHMS,

YMEHHUE peliaTh 3JEMEHTapHble OMOJIOrMYEeCKUEe 3aa4H, COCTABISATh CXEMBI
NepeHOca BEIECTB U SHEPIUU B SKOCUCTEMaX (LIeTH MUTAHMS);

YMEHHUE BBINONHATH JIA0OPATOPHBIE M TPAKTUYECKHUE PaldOTHI, COOMIOAATH
npaBWIa Mpu paboTe ¢ y4eOHBIM 1 1a00pPaTOPHBIM 000PYIOBAHHUEM;

yMEHUE KpPUTHUYECKH OIIEHMBAaTh M HWHTEPHPETUPOBATh HHPOPMALIUIO
OMOJIOTUYECKOTO  COJEPKAaHMsI, BKIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHHUKOB (CpelcTBa MaccOBOW MHGOpPMAIMU, HAYYHO-TIOMYJISIPHBIE
MaTepuaibl),  paccMaTpuBaTh  TJI00ANbHBIE  HKOJIOTUYECKHE  MPOOJIEMbI
COBPEMEHHOCTH, (DOPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

yMEHHE CO03/1aBaThb COOCTBEHHbIE IHUCbMEHHbIE M YCTHBIE COOOIICHUS,
000011ass OMOTIOrMYecKy0 HHPOPMAIMIO U3 HECKOIbKUX HMCTOYHUKOB, TPAMOTHO
UCIOJIb30BaTh NOHATHIHBIN anmnapaT OMOJIOTHU.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
HauMmenoBanue pa3aesioB H TeM nudpoBbie
Ne ni/m P KonTpoabnsie | IlpakTnueckue (upp )
NMPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE
padoThbI padoTsI
pecypcbl
bubnunorexa LIOK
. bronorns Kak HayKa 2 05 https://m.edsoo.ru/7f41¢c292
2 JKuBble CHCTEMBI U X OpPraHU3aLHs 1 bubmmorexa [OK
p I https://m.edso0.ru/7f41¢c292
bu6manoreka LIOK
X I 1
3 MMHUYECKHUI COCTaB U CTPOCHUE KIIETKU 8 httos://m.edsoo.ru/7f41c292
bubnaunorexa LIOK
4 XK 6
HBHEACATEARHOCTD KICTKH https://m.edsoo.ru/7f41c292
5 Pa3zmHOXeHMe U HHANBUAYAIbHOE pa3BUTHE 5 1 bubmmorexa [LIOK
OpraHu3MoOB https://m.edsoo.ru/7f41¢c292
5 HacnencTBeHHOCTH U H3MEHUUBOCTD 8 15 but6mmoreka [IOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexuusi oprann3MoB. OCHOBBI 3 bubmnorexa LIOK
OHMOTEXHOJIOTHU https://m.edsoo.ru/7f41¢c292
bub6munorexa LIOK
n 7 1 1
8 TOTOBRIH KOHTPOIbHAA paboTa https://m.edsoo.ru/7f41¢c292
OBILIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 34 1 4



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

11 KJIACC

KoauuecTBo yacoB JIeKTPOHHBIE
HaumeHoBaHue pa3/iesioB U TeM undposbie
Ne n/m P Konrpoabusie | IlpakTuyeckue (mupp )
NMPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypchbl
bu6mmorexa [IOK
1
1 IBOIMIOUHOHHAT OHOOTHS o https://m.edsoo.ru/7f41cc74
5 BO3HUKHOBEHHME U pa3BUTHE KU3HU HA 9 05 bubnuoreka [IOK
3emie ' https://m.edsoo.ru/7f41cc74
bu6nuorexa [IOK
3 OprasH3MbI i OKpYKAIOULAs Cpeia ° L https://m.edsoo.ru/7f41cc74
bubmuorexa [IOK
4 Coo01m1ecTBa ¥ 9KOJIOTHICCKHE CUCTEMBI 9 httos://m.edsoo.ru/7fALecTA
5 WTOroBelii KOHTpOJIbHAS paboTa 1 1 bubnnoreka [IOK
Pe3epBHoe Bpems 1 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 1 2.5



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

MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHO#M OBPA3OBATEJIbHOM ITPOTI'PAMMBbI

IIpoBepsiemble NpeaMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpaMMbl CpeHero 001ero 00pa3oBaHus

ChopmupoBaHHOCTh 3HAHUH O MECTE W POJM OHOJIOTUM B CHCTEME
HAy4YHOT'O 3HAHMS €CTECTBCHHBIX HAyK, B JOPMUPOBAHUU COBPEMEHHOM
€CTCCTBCHHO-HAYYHOH KapTUHBI MUPA M HAyYHOTO MHUPOBO33PEHUS; O
BKJIQJIE POCCHHCKHAX W 3apyOeKHBIX YYEHBIX-OHMOJIOTOB B Ppa3BHUTHE
Ouosiornu; (PyHKIMOHAIBFHOW T'PaMOTHOCTH YEJIOBEKA IS PEIICHUS

JKM3HCHHBIX 3aJa4

YMeHue packpblBaTh COJEp)KaHHE OHOJOTUYECKUX TEPMUHOB U
MOHSTHI: KU3Hb, KJIETKA, OpraHu3M; MeTabonu3m (0OMeH BeIllecTB U
MpeBpallleHue JHEPruM), TOMeOocTa3 (caMoperynslus), YypOoBHEBas
OpraHH3aIus JKUBBIX CHUCTEM, CAMOBOCIPOU3BEICHHUE (PETPOIYKIHS),

HAaCJICACTBCHHOCTb, UBMCHYNBOCTD, POCT U PA3BUTHUC

YMenue uznarate OMOJIOrHYECKHe TEOpUH (KJIETOUHAs, XpPOMOCOMHas,
MytanuoHHas), 3akonsl (. Mennens, T. Moprana, H.I1. BaBunosa) u
yuyeHHus (0 LIEHTpax MHOT000pa3us M IMPOUCXOKIACHUS KYJIbTYpPHBIX
pactenuit H.M1. BaBunosa), onpenensiTe rpaHULlbl UX IPUMEHUMOCTH K

KHBBIM CUCTEMaM

YMeHue BIajeTh METOJAaMU HAYYHOTO TIO3HAHHS B OHWOJIOTHUH
(HaOmroJicHWe W OMHCAHHWE JKUBBIX CHCTEM, IPOIECCOB U SIBJICHHUIA
OpraHm3aiusi W TMPOBEJICHUE OMOJOTHYECKOTO  OIKCIIEPUMEHTA,
BBIJIBU)KEHUE  TUIIOTE3bl;  BBISBJICHHWE  3aBUCUMOCTH  MEXIY
UCCJIelyeMbIMH BEJIMYMHAMU, OOBSICHEHHE TOJYyYEHHBIX PE3yJIbTaTOB,
WCIIOJIb30BAaHHBIX HAYYHBIX MOHSTHHA, TEOPHUHl W 3aKOHOB; YMEHHE

ACJIaTh BBIBOJBI HA OCHOBAHUU ITOJTYUCHHBIX pe?:y.]'IBTaTOB)

10 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

1

2

3

4

5

VMenue BBIICIATH CYHICCTBCHHBIC IIPU3HAKHW BHPYCOB, KIICTOK
IIPOKAapuOT M JYKApUOT, OJHOKJICTOYHBIX KW MHOI'OKJICTOYHBIX
OpraHnu3MOB; 0COOEHHOCTH IpoucccoB obMeHa BCIICCTB n
IpeBpalliCHUA SHEPIrUM B KIICTKC, q)OTOCI/IHTeSa, IIJTaCTHYCCKOT'O H
QHCPIreTUICCKOIro O6MCHa, XCMOCHHTC34a, MMHTO34, Meﬁ03a,
OIJIOAOTBOPCHUA, Pa3MHOKCHU, HHIAUBUAYAJIIBHOTO Pa3sBUTHA

opranusMa (OHTOTeHE3)




YMeHue [OpUMEHATh [OJIy4E€HHbIE 3HaHUS A OOBSICHEHUs
OMOJIOTMYECKHUX MPOLECCOB U SIBICHUM, ISl NPUHATHS NPAKTUYECKUX
peleHui B MOBCETHEBHOM KU3HU B LIEJSIX o0ecrieueHust 0€30MacHOCTH
CBOETO 3/I0POBbS U 3/I0POBbsI OKPYKAIOIIUX JI0/IeH, COOMIOAECHUS HOPM
IrPaMOTHOIO IIOBEIEHUS B  OKPYXKAIOWIEH MPUPOAHOM  Cpere;
IIOHMMAaHHE HE00X0AUMOCTH MCIOJIb30BaHUS JIOCTHKEHUIN
COBPEMEHHOM OMOJIOTHM U OWOTEXHONOTUH JUIi PalUOHAIBHOTO

IIPUPOJAOTIOIB30BAHUS

VYmMmenue peiiaTtb 3JICMCHTAPHBIC TCHCTUYCCKUC 3ajadl Ha MOHO- U
,Z[I/II‘I/IGPI/II[HOG CKpPCUIUBAHUC, CICITINICHHOC HACJICAOBAHHUEC; COCTABJIATH
CXEMBbI MOHOFI/I6pI/II[HOFO CKpCIIBaHUA JJIA MMpCaACKa3aHuA

HAaCJICOAOBaHUs IMPU3HAKOB Y OPraHu3MOB

YMeHue BbBINOJHATH JIaOOpaTOpHBIE U IMpaKTUYeCKue paboThl,
coOmtofarh mpaBwia nOpu pabore ¢ ydyeOHBIM U J1a0OPaTOPHBIM

o0opyI0BaHUEM

YMeHue KpUTHUECKH OLEHUBATh U HMHTEPIPETHUPOBATH MHPOPMAIUIO
OHMOJIOTUYECKOTr0 COJEPKaHus, BKIIOYAIONIYIO IICEBIOHAYYHbIE 3HAHUS
U3 pa3ianuHbiXx UcTOYHUKOB (CMMU, HayuyHO-TIOMYJIsIpHBIE MaTepHalbl);
STHUYECKHE aCHEeKThl COBPEMEHHBIX HCCIEIOBaHUN B OuHoJIOruy,

MEIULHHE, OHMOTEXHOJIOT U

10

YMeHue co31aBath COOCTBEHHBIC MMCHbMEHHBIC M YCTHBIC COOOIICHMS,
0000111as1 OMOJIOTHYECKYI0 HH(POPMAIMIO W3 HECKOJBKUX HCTOYHUKOB,

T'paMOTHO HUCIIOJIb30BATh MOHATUUHBIN arrapar Ouoyoruu

11 KIIACC

Kon
NpoBepsieMOro
pe3yJbTara

HpOBepﬂeMbIe NPpEeAMETHLIC PE3YyJIbTAaThl OCBOCHUSA OCHOBHOM
06pa30BaTeJ’[LHOﬁ NnmporpamMmmal CpeaIHET0 oﬁmero 06pa30BaHI/IH

CdopMUpOBaHHOCTh 3HAHMA O MECTE W POJM OUOJOTHU B CHUCTEME
HAyYHOTO 3HAHMS €CTECTBEHHBIX HAYK, B (POPMUPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAYYHOU KapTHHBI MUpPa M HAYYHOTO MHPOBO33PEHHUS; O
BKJIQJIE POCCHHCKHAX W 3apyOeKHBIX YYEHBIX-OHMOJIOTOB B Ppa3BHUTHE
Ouosiornu; (GYHKIIMOHAJIBLHOW TI'PaMOTHOCTH 4YEJIOBEKA IS PEIICHUS

JKM3HCHHBIX 3a1a4

YMeHue pacCKpbIBaTb COACPIKAHHC OMOJIOTUYECKHX TCPMHUHOB H

MOHSATHH: BUJ, HOITYJIALUA, FCHO(bOHI[, OBOJIIOLUA, ABUKYIINC CHIIbI




(dbakTopsI) 9BOJIIOLINH, MIPUCTIOCOOJIEHHOCTh OpraHU3MOB,
BU1000pa3oBaHue, 9KOJIOTUYECKUE baxTopsl, IKOCHCTEMA,
MIPOYLIEHTHI, KOHCYMEHTHI, PEAYIEHTHI, Henu  IUTaHUS,

9KOJIOTHYECKask MUpamMuia, OuoreoneHos, ounocdepa

YMeHue uznaraTh OHOJIOTHYECKHE TEOPUU (IBOMIOLMOHHAA Teopus Y.
JlapBuHa,  CHHTETHYECKass  TEOpUs  HSBOJIOLUUH), 3aKOHBl H
3aKOHOMEpHOCTH (3apojsimeBoro cxonacrsa K.M. bapa, uepenoBanus
IJIaBHBIX HampasiaeHuil u myreit spomonuu A.H. CeBepriosa, yueHus o
ouochepe B.M.  Bepmaackoro), ompenensTh ~TPaHUIBI KX

MNPUMCHUMOCTH K JXUBBIM CUCTEMaM

YMeHue BIajeTh METOJAaMH HAYYHOTO TIO3HAHHS B OHWOJIOTHUH
(HabOmrofieHNEe W OMHCAHHUE JKUBBIX CHCTEM, IPOIECCOB W SIBJICHHIA,
OpraHu3aisi ¢ TPOBEJACHHE OHOJOTUYECKOTO0  HKCIIEPUMEHTA,
BBIJIBWKEHWE  TUIOTE3bl;  BBISBICHHWE  3aBUCUMOCTH  MEXITY
HCCIIeyeMbIMU BEJTMYMHAMH, OOBSICHEHUE TOJYyYEHHBIX PE3YJIbTAaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX MOHSTHUHA, TEOPHHl W 3aKOHOB, YMEHHE

ACJIaTh BBIBOJABI HA OCHOBAHUU ITOJTYUYCHHBIX peSYJ'IBTaTOB)

Ymenue BBIJICIISITh CYyLIECTBEHHbIE IIPU3HAKU CTPOCHUS
OMoJIOrHYeCKUX OOBEKTOB: BMJOB, MONYISALMN, HPOAYLEHTOB,
KOHCYMEHTOB,  PEIYyLEHTOB,  OHOr€OLEHO30B M  JKOCHCTEM;
0COOEHHOCTH IPOLIECCOB HacJeICTBEHHON U3MEHYHBOCTH,
€CTECTBEHHOro  0TOOpa, BH000pa30BaHUs, MPHUCIIOCOOIEHHOCTH
OpPraHu3MOB, JCHCTBUS HKOJOTHYECKUX (DAKTOPOB HA OPraHU3MBI,
IIEPEHOCa BELIECTB U NOTOKA SHEPTUU B 3KOCUCTEMAaX, aHTPOIIOT€HHBIX
U3MEHEHUH B DKOCHCTEMAax CBOEM MECTHOCTH, KPYrOBOPOTa BELECTB U

OMOreOXMMHUYECKHX ITUKIIOB B Onocdepe

YMeHue MNPUMCHATH MMOJIYYCHHBIC 3HaHUA JJIA 00BSICHEHUS
OMOJIOTHYECKHX nmponeccoB u HBHCHHﬁ, IJId IPUHATHA MPAKTHUYCCKUX
pelIeHnii B MOBCEAHEBHON KU3HU B LIETSAX oOecnieueHns 6€301acHOCTH
CBOETO 3[IOPOBBS U 3/TOPOBBS OKPYKAIOIIHX JIFOJIEH, COOTIOIEHUST HOPM
rpaMOTHOIO MOBEAEHHUS B  OKPYXKAIOIIEH NPUPOJHON  CpeJe;
IIOHUMaHMe HE00X0IUMOCTH HCTIOJIb30BaHMS JOCTH)KEHUM

COBPEMEHHOM OMOJIOTUH JIs1 PALIMOHAIBHOTO PUPOIOTIOIb30BAHUS

Vmenue peiiaTth 3JIEMCHTAPHBIC OMOJIOTHYECKHE 3aa4u, COCTaBJIATH

CXEMBI MIepEeHOCca BEIECTB M SHEPTUU B SKOCHCTEMax (LIeTH MUTAHMUS)

YMeHHe BBINOJHATH JIAOOPATOPHBIE M TPAKTHYECKUE paboThI,
cobmonarth mpaBuia mpu padoTre ¢ y4eOHBIM M JTaOOPaTOPHBIM

obopynoBaHUEM




YMeHue KpUTHUECKH OLEHUBATh U HWHTEPIPETHPOBATH MHGOPMAIUIO
OHMOJIOTUYECKOr0 COAEPKaHus, BKIIOYAIONIYIO TICEBIOHAYYHbIC 3HAHUS

U3 pa3nuuHbIX UcToyHUKOB (CMMU, HaydHO-TIOMYJIsIpHBIE MaTepHasbl);

? paccMaTpuBaTh riio0asbHbIC IKOJIOTHUECKUE po0IIeMbI
COBPEMEHHOCTH, (DOPMHPOBATH MO OTHOIICHHIO K HUM COOCTBEHHYIO
1 (00012020)
YMeHue co3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC U YCTHBIC COOOIICHUS,
10 000011asi OMOTOTHYECKYI0 UH()OPMAIHIO U3 HECKOIBKUX MCTOYHUKOB,

T'paMOTHO HUCIIOJIB30BATh MMOHSATHHHBIN arrapar OMOJIOrHH




HNPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KVIACC

Kon

IIpoBepsieMblii 3JIeMeHT CoiepP:KaHUs

buoinorus xak Hayka

11

buonorus — nHayka o xuBoW mnpuponae. Pomp Ouonormu B (opmMupoBaHUH

COBPEMEHHOM HaydHOU KapTHHBI MUpa. CHucTemMa OMOJIOTHYECKUX HAyK

1.2

MeToapl MO3HAHUS KUBOW MPHUPOABI (HAOIIOAEHHE, HKCIEPUMEHT, ONHCaHUE,
U3MepeHue, Kiaccuukanus, MOJEINpOBaHHE, CTAaTUCTHYecKas oO0padoTka

JTAHHBIX )

JKuBpIe cCCTEMBI U X opraHu3anusa

2.1

Kubie cuctembl (OMOCHUCTEMBI) KaK MpeaAMeT u3ydeHus Ouosioruu. CBOMCTBa

OMOCHCTEM M BX pazHooOpasue

2.2

YpoBHU oOpraHuzaldyd OHMOCHCTEM: MOJICKYISPHO-TEHETUUYECKUI, KIETOYHBIMH,

OpraHW3MEHHBIN, TOMYJISIIMOHHO-BUIOBOM, SKOCUCTEMHBIN, OMOCEPHBIN

XHUMHUYECKUN COCTaB U CTPOEHUE KIIETKU

3.1

XUMUYECKUH COCTaB KJIETKH. XHWMHYECKHE DJIEMEHTBhI: MaKpO3JEMEHTHI,
MHKpO3JIEeMEHThl. Bojga wu  MuHepanpHble BemecTBa. DOyHKIMM BOABI H

MUHCPAJIbHBIX BECUICCTB B KJIICTKC. HO,I[,Z[ep)KaHI/IC OCMOTHYECKOI0 OanaHca

3.2

benku. CoctaB u cTpoeHue OenKOB. AMHHOKHCIOTHI — MOHOMEpPBHI OEIKOB.
HesamennMble W 3aMEHHMbBIE AMHHOKHCIIOTHL. AMWHOKHCIOTHBIH COCTaB.
VYPpoBHU CTPYKTYpbI O€IKOBOI MOJIEKyJ bl (IIEpBUYHAs, BTOPUYHAs, TPETUYHAS U
YeTBEPTHYHAsI CTPYKTypa). XUMHYECKHE CBoOicTBa OenkoB. buonornyeckue
¢byHKLIMU OENKOB.

@depmeHThl — Onojyoruueckue kKatanuzatopbl. CTpoeHue QepmeHTa: aKTHBHBIN
HeHTp, cyoctpatHas cnenuduynocts. Kodepmentsl. Burtamuubl. Otnuuuns

(hepMEHTOB OT HEOPTAaHNYECKHUX KaTAIH3aTOPOB

3.3

VYraeBoasl: MOHOCaxapuabl (IJI0K03a, pubo3a U Je30Kcupub03a), Arcaxapujibl
(caxapoza, JlakTo3a) W TMOJUcaxapuibl (Kpaxmani, TJIHUKOTEH, IEeJUII0JI03a).
Bbuonorndeckne GyHKINHU YTIEBOIOB.

Jlumuael:  Tpurimuepuabl, — crepounabl,  ¢dochommnuasl.  ['mapodunbHO-
ruapodoOHbIe cBoiicTBa. buonormdeckue ¢dyakuun JaunuaoB. CpaBHEHHE

YIJI€BOOOB, OEJIKOB U JIMIIU 0B KaK HCTOYHHUKOB SHEPTHUU

3.4

Hyxneunoseie kucnotel: JIHK u PHK. Hykieotuasl — MOHOMEpPBI HYKJIEUHOBBIX




kucioT. Crtpoenne u (ynkmum JIHK. Crtpoenme u ¢ynkmum PHK. ATO:

CTpoeHHe U QyHKIUU

3.5

Huronorust — Hayka o kierke. Kietounas Teopus. MeTopl U3yueHUs KIETOK

3.6

Krnerka kak menoctHas kuBasi cucreMa. OOmive MPU3HAKU KIETOK: 3aMKHYyTas
HapyxHass mMemOpaHa, mojekynasl JIHK kak renernueckuii ammapar, cuctema

cuHTe3a Oelka

3.7

Tunsl kIeToK: syKaproTuieckas u npokapuorudeckas. OCOOEHHOCTH CTPOESHHS
npokapuotuyeckoil  kimetku. Kierounas crenka Oakrtepuil.  CTpoeHue
YKapUOTUYECKOW KIETKU. OCHOBHBIE OTJIMYWSA PACTUTEIBHOH, >XKUBOTHOW H

rpUOHOMN KIIETKH

3.8

I10oBEpXHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOYHAs CTEHKA, TIJIMKOKAJIMKC, HX
¢bynkuun. [Inasmaruueckast MemOpaHa, e€ cBoiicTBa U pyHkimu. Lutonnasma u eé
opranonipl. OHOMEMOpaHHbIE OPraHOMbl KJIETKU: SHIOIUIa3MaTHUYecKas CETh
(OIIC), ammapat I'ompmxu, nu3ocomsl. IlomyaBTOHOMHBIE OpraHOWABI KIIETKH:
MUTOXOHIpHUH, IUIacTUAbl. IIpoucxoxneHne MUTOXOHAPUNM U IUIACTUA. Buubl
wiactua. HememOpaHHbIE OpraHOHMIBI KIETKH: PHOOCOMBI, KJIETOYHBIA LIEHT,

PECCHUYKH, KT'YTUKH. qDYHKIII/II/I OpPraHona0B KJIICTKH. Bxmrouenus

3.9

SAnpo — perynsatopHblii neHTp kieTku. CTpoeHue sapa: siiepHas 000JouKa,

KapuoIuia3Ma, XpoMaTuH, AAPbIIIKO. XpOMOCOMI)I

3.10

TpchnopT BC€IICCTB B KJICTKE

)KI/ISHG}IC?ITGHBHOCTI) KIJIIETKH

4.1

OOmen BemiecTB, uiau MeTabomm3M. AccuMuisiius (TUTACTUYECKU OOMEH) U
TUCCUMIIIALNS (PHEPTreTHUECKUd OOMEH) — JBE CTOPOHBI €IUHOIr0 MpoIecca
MeTabonu3Ma. Tumbl oOMeHa BemecTB: aBTOTPOQHBINH U rereporpodHsiil. Pomnb

(dbepMeHTOB B 0OOMEHE BEIIECTB M MPEBPAICHUH YHEPTHH B KIETKE

4.2

dotocunres. CeroBas u TeMHOBas ¢a3bl porocunTesa. Peaknun portocunresa.
OddextuBHOCTE PoTOCHHTE3a. 3HAUCHHE (OTOCHHTE3a IS JKU3HH Ha 3eMIle.
Brusinue ycnmoBuid cpenbl Ha (OTOCHHTE3 W CHOCOOBI TIOBBIIICHHS €TI0
MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHUH.

XeMmocuHTe3. XEeMOCHHTE3UPYIIIUe OakTepuu. 3HAUYCHHE XEMOCHHTE3a IS

>KU3HU Ha 3emie

4.3

DOHepreTuyeckuii oOMeH B KJETKe. PacimerieHne BEIIECTB, BBIACICHUE H
AKKyMYJUPOBAaHHE DSHEPrUM B KIETKE. OTambl SHEPreTHYECKOTO OOMEHa.
I'mukonus. bpokenne u ero Buabl. KuciaopomHoe OKHCIICHHE, WIH KJIECTOYHOE

npixanue. DPGEeKTUBHOCTh SHEPTeTUIECKOr0 0OMEHa

4.4

Peakiun matpuuHoro cunresa. I'enernueckas undopmanus u JJHK. Peanuzamms

T€HETUYCCKOU I/IH(i)OpMaI_II/II/I B KJeTke. I'eHeTuueckuii KOoJ M €ro CBOMCTBA.




Tpanckpuniuss — matpuunblii cuHTe3 PHK. Tpancnsums — OuocuHTe3 Oenka.

KO,Z[I/IpOBaHI/Ie aMUHOKMCJIIOT. Poib pI/I6OCOM B OMOCHHTE3€E OeIKa

4.5

Heknerounsie ¢opmbl xu3Hu — BHpYChl. Mctopus oTkpeitus Bupycos (1.M.
WBanoBckuii). OcCOOEGHHOCTH CTPOCHHMS U KU3HEAEATEIHLHOCTH BHUPYCOB.
baktepuodaru. bone3nu pacTeHud, KHUBOTHBIX U YENOBEKAa, BBI3bIBAEMBIC
BUpycamu. Bupyc ummynonedunura yenoseka (BUY) — Bo3Oynurens CIINa.

[MpodunakTika pacnpocTpaHeHUsI BUPYCHBIX 3a001€BaHUI

PasmHoxxenne n WHIAWBUAYAJIBbHOC PAa3BUTHEC OPTaHU3MOB

5.1

KneTtounslii 1MKI, WIM SKU3HEHHbIM LUK KieTku. MHTepdaza u Mutos.
IIpoueccel, mporekatomue B MHTepdasze. Permnukanus — peakuuss MaTpUYHOTO
cuareza JIHK. Crpoenue xpomocoM. XpoOMOCOMHBIM HabOp — KapHOTHIL
JIMIIJIOWAHBIA M TAIUIOMAHBIA ~ XpPOMOCOMHBIE  HAaOOphl.  XpOMaTHIBL
[MuTonornyeckue OCHOBBI pa3MHOXKEHMS W HMHIMBUIYaJbHOIO Pa3BUTHSA
OpPraHU3MOB.

Henenne xnetkn — wmuto3. Cragum murosa. [Ipouecchl, mpoucxopasiue Ha

Pa3HbIX CTAAUSAX MUTO3a. bBHOIOTrHYECKHI CMBICIT MUTO3a

5.2

5.3

@®opMBbI pa3MHOKEHHsI OpPTaHU3MOB: Oecronoe W mojoBoe. Bumer Gecmosoro
pa3sMHOXCHHUS: JCJICHHE HaJBO€, IOYKOBAHHE OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXCHHE. HckyccTBeHHOE

KIIOHMPOBAHUEC OPTaHU3MOB, €I'0 3HAUCHUEC I CCICKINN

[TosoBoe pa3zMHOXKEHHUE, €T0 OTIIMYHUS OT 0€CIIOJIOoTO.
Meiio3. Craguu wmeiio3a. Ilpomecchl, mpoucXondiive Ha CTaausx Meiosa.
IToBenenue xpomocom B Mmenose. KpoccunroBep. buomorndeckuii cCMbICT U

3Ha4YeHHE MeHo3a

5.4

['amerorenes — mpouecc 00pa3zoBaHUs MOJOBBIX KJIETOK y KUBOTHBIX. [losioBbIE
JKelle3bl: CEeMEHHUKU M suyHUKU. OOpa3oBaHUE W Pa3BUTHE MOJOBBIX KIETOK —
rameT (CrepMaro3ouj, SiliekieTka) — cepmaToreHe3 U oorere3. OcoOeHHOCTH

CTPOCHUMA SIAIEKJIETOK U CIICpMAaTO30HU0B. OHJ'IOI[OTBOpeHI/Ie. HapTeHOFCHGS

5.5

WunuBuayansHoe  pa3BuTHE  (OHTOreHe3).  OMOpPHOHAIBHOE  Pa3BUTHE
(aMOpuorenes). Dtanbl YMOPHOHAIILHOTO Pa3BUTHUSA Y MO3BOHOYHBIX JKUBOTHBIX:
npoOienue, racTpymsuus, opraHoreres. IloctamOpuonansHoe passutue. Tumbl
NOCTAMOPHOHAIBHOTO Pa3sBUTHA: NpPSIMOE, HENpsMoe (JIMYMHOYHOE). BiusHue
Cpelbl Ha pa3BUTHE OPTaHU3MOB; (PaKTOPBI, CLIOCOOHBIC BBI3BIBATH BPOXKIEHHBIE
YpOZCTBa.

Poct u pa3Buthe pactenuii. OHTOT€HE3 IBETKOBOTO PACTCHHUS: CTPOCHUE CEMEHH,

CTaauu pa3BUTUA

HacnencTBeHHOCTh M H3MEHUMBOCTD OpraHnu3mMoB




6.1

[Ipenmer u 3amaun reHeTuku. Victopusi pa3BuTus reHeTHKU. Biian poccuiickux
U 3apyOexHbIX Y4YEHBIX B pa3BUTHE TEHETUKU. MeEToapl TeHETHKHU
(rubpugonornyecKuii, IUTOTEHETUYECKUN,  MOJEKYISIPHO-TEHETHUECKUNA).
OCHOBHbIE T€HETHYECKUE MOHATHA. | eHeTHUecKass CUMBOJIMKA, UCIOJIb3yeMas B

cxXemax CerH_II/IBaHI/Iﬁ

6.2

3aKOHOMEPHOCTH HAcCJEeI0BaHUs IPU3HAKOB, ycTaHOBJIEHHblE . Mennenem.
MoHorubpuiHoe CKpeuBaHue. 3aKOH eIuHOooOpa3us THUOpPUIOB TEPBOrO
nokosieHus. IlpaBwiio JOMHMHHMpOBaHMS. 3aKOH pAacCIICIUICHUS IPU3HAKOB.
I'mnoresa unctoTsl ramer. [1oyIHOE ¥ HENOJIHOE JOMUHUPOBAHHUE.

JiuruOpuiHoe ckpermuBaHue. 3aKOH HE3aBHCHMOTO HACJEIOBAHUS MPHU3HAKOB.
[{uToreHeTnyeckre OCHOBBI JAMTMOPUIHOIO CKpEHIMBaHMs. AHaIM3UpYHOLIEe
CKpemBaHue.  lcnonp30BaHME — AQHWIM3UPYIOIIETO  CKPELIMBAaHMUA UL

OTpe/iesIeHUs] TEHOTHUIAa 0CO0U

6.3

CuemnieHHoe HaciefoBaHue npusHakoB. Pabota T. Moprana no cuerjieHHOMY
HaCJIeIOBaHUIO TeHOB. HapymieHue cLEIUIeHHusT TE€HOB B pe3yibTare
KPOCCHUHIOBepa. XpOMOCOMHAsi TEOpHUsl HACJIEACTBEHHOCTH. ['eHeTndeckue
KapThl.

I'enetnka mosna. XpoMOCOMHOE OIpeleNeHHe Iosia. AyTOCOMbI M I10JIOBbIE
XpoMocoMbl. ['omorameTHsle U rereporameTHble opraHusmbl. HacnepoBanue

IMPU3HAKOB, CHCIUICHHBIX C I10JIOM

6.4

N3menunBOCTh. BHIBI M3MEHUYMBOCTH: HEHACIECACTBEHHAs M HACJIECICTBCHHAS.
Pone  cpenpl B HEHACIHEACTBEHHOM  M3MEHYUBOCTH.  XapaKTEpUCTHUKA
MOJIU(UKAMOHHOW HW3MEHYMBOCTU. BapualMOHHBIA psii M BapUallMOHHAsS
kpuBasgd. Hopma peakuum npusHaka. KoindecTBEHHbIE M KauyeCTBEHHBIE

MIPU3HAKK U UX HOpMa peakunu. CBOHCTBa MOIN(UKATUOHHONW N3MEHUNBOCTH

6.5

HacnenctBeHHast, WiIM TEHOTHUIIMYECKas, WM3MEHYMBOCTh. KomOuHaTHBHAs
M3MEHYMBOCTh. Melo3 M TMOJIOBOM Tpolecc — OCHOBa KOMOWHATHBHOM
M3MEHYMBOCTH. MyTalnnoHHass U3MeH4nBOCTh. Kitaccudukamuss MyTanuid:
TE€HHbIE XPOMOCOMHBIE, TEHOMHBIE. HacToTa ¥ NMpUYMHBI MyTaluil. MyTareHHble
(hakTophl. 3aKOH TOMOJIOTHYECKHUX PSAJIOB B HACIIEICTBEHHON n3MeHunBocTH H. 1.

BasuioBa

6.6

I'enetnka uyenoBeka. Kapuotun uemoBeka. OCHOBHBIE METOABI TEHETUKH
4eJI0BeKa: TreHeaIOTUUCCKUM, OIU3HEIOBEIH, IIUTOr€HETHUCCKU,
OMOXMMHUYECKHH, MOJEKYIIpHO-TeHeTHUeCKui. COBpEeMEHHOE OIpEACIICHHE
TE€HOTHIA: TIOJJTHOTEHOMHOE CEKBEHHPOBAHUE, TEHOTUIIUPOBAHUE, B TOM YHCIIE C
momomnpto III[P-amanu3a. HacnencTBeHHble 3a0o0JieBaHUS 4YeJOBEKa: TCHHBIC
0ose3Hu, 0OJIE3HH C HACIIEACTBEHHOW MPEapacloioKEHHOCThIO, XPOMOCOMHEIE

oone3nn. ComaTHUecKHe U TCHCPATHBHBIC MYTAllUU. HpI/IHI_[I/IHBI 340pOBOIO




o6pa3a JKN3HHU, AHArHoOCTHKH, HpO(bI/IJ'IaKTI/IKI/I H JICUCHUSI TI'CHCTHYCCKHX
0ome3Hen. MC,Z[I/IKO-FCHGTI/I‘ICCKOG KOHCYJIbTUPOBAHHUC. 3HaueHHNE MeHHHHHCKOﬁ

TCHCTUKHU B IIPCAOTBPAICHUN U JICUCHUH IT'CHCTUUICCKUX 3a00JIeBaHUI YeI0BEKa

Cenekiust opranu3MoB. OCHOBBI OMOTEXHOJIOTUH

7.1

Cenmekusi Kak Hayka M Ipouecc. 3apoXACHUE CENEKIUH W JOMECTHUKAIMS.
Yuenne H.M. BaBunoBa o0 TIeHTpaX NPOUCXOXKICHUS M MHOroo0pasus
KYJIbTYPHBIX pacTeHHi. LIeHTpbl MpOUCXO0XKAEHUS JOMAIIHUX KUBOTHBIX. COpT,

mnopoaa, miraMmm

7.2

CoBpeMeHHbIE METOJIbl CeleKUUU. MaccoBbli U MHIUBUAYAJIbHBIH OTOOPHI B
CEJIGKLIMM DPACTEHHH M XUBOTHBIX. OLEHKa sKcTepbepa. binm3koponcTBeHHOE
cKpeuBaHue — MHOpUAUHr. Yuctas nuHus. CKpelMBaHUE YHCTHIX JMHHM.
I'eteposuc, nnu rubpuaHas cuia. HepoacTBeHHOE CKpeluBaHHE — ayTOPUAMHT.
Otnanénnas rubpuamzanuss U e€ ycmexu. VICKyCCTBEHHBIH MyTareHes u
MIOJIy4eHUE TIOJUIIIONI0B. JIOCTHIKEHHsI CEJNEKLUUU DPACTEHUH, JKUBOTHBIX H

MHUKpPOOPTaHHU3MOB

7.3

buortexHosnoruss kak oTpacib IPOU3BOJACTBA. ['€HHas WHXEHepus. OTarlbl
co3manust pexomOmHanTHONH JIHK w TpaHcreHHeix opranm3moB. Kierounas
nxkeHepusa.  Kierounesle  KynbTypbl.  MEKpPOKIOHQJIBHOE  Pa3MHOKECHHE
pactennii. KioHHpoBaHME  BBICOKOIIPOJIYKTHUBHBIX  CEIBCKOXO3IMCTBEHHBIX
OpraHu3MoOB. JKoJoruueckue M studeckue mnpodsembl. MO — renermuecku

MOAUGUIIUPOBAHHBIE OPTaHU3MBI

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

DBOJIIOIUOHHAS OUOJIOTUsA

11

DBOJIOIMOHHAS TEOPHUS U €€ MEeCTO B OMOJIOTHH.

CBunerenbcTBa  HBONMIOIMU.  [la€OHTONIOTMYECKHE:  TMOCIEI0BATENbHOCTD
MOSIBJICHHUSI BHJIOB B TMAJICOHTOJIOTUYECKON JICTONHCH, TEPEXOAHbIC (HOPMBI.
buoreorpaduueckue: cxoactBo u paszimmuue (ayH U GIOp MATEPUKOB |
OCTPOBOB. DMOPHOJIOTHUYECKUE: CXOJICTBA U PA3INYHS SIMOPUOHOB Pa3HBIX BUIOB
ITIO3BOHOYHBIX. CpaBHI/ITeJ'H)HO-aHaTOMI/I'-IeCKI/IeZ TOMOJIOTUYHBIC, aHaJIOTMYHBIC,
pPYIUMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMHUUECKHE: CXOJICTBO
MCXaHU3MOB HACJICACTBECHHOCTU MU OCHOBHBIX META00INYECKUX r[yTe171 Y BCEX

OpraHu3MOB




1.2

OpomtonrionHass  teopuss Y.  [Japsuna. IIpeanocbuiku  BO3HUKHOBEHUS
JNapBUHU3MA. J[BWKyIME CHIIBI HBONIOIMK BUIOB 1O JlapBuHY (M30BITOYHOE
Pa3MHOKEHHE MPU OTPAHMYCHHOCTH PECYPCOB, HEompeaenEHHass U3MEHYUBOCTD,

0opn0a 3a CyImeCTBOBaHKE, ECTECTBEHHBINH 0TOOP)

1.3

Cunrernueckass Tteopust sBomtouud (CTD) ©  OCHOBHbIE €€ TMOJOXKEHUS.

MukposBostonus. [Tonysius Kak eIMHULA BUAA U YBOJTIOLIMU

14

JBuxymue cuibl ((hakTopbl) 3BONIOIHMH BUAOB B MNpupoie. MyTarMmOHHBII
MpoIecC ¥ KOMOMHATUBHAS W3MEHYMBOCTH. [lOMynslMOHHBIE BOJIHBI U JIpeid
reHoB. M3onsmust u murpanus. EctecTBeHHBI 0TOOp — HANPAaBJISIOMUN (akTop
sBosonInd. DOPMBI €CTECTBEHHOTO 0TOOPA.

[TpucnocoOIeHHOCTh  OPTaHM3MOB KakK  pPe3yJbTaT dBOJIONUHU. [Ipumepsl
MIPUCTIOCOOJIEHUH y OpraHu3MoB. ApoMop(03bl i UTUOATATITAITUH.

Bun u Bunoo6pazoBanue. Kpurepun Buna. OcHoBHBIE (HOPMBI BUA000pA30BaAHUS

reorpagpuIeckoe, IKOJIOTHIECKOe

1.5

MakposBomrorust.  Dopmbl  3BONMIOLMHU:  (WIETHYECKasi,  JIHBEpPreHTHas,

KOHBEpreHTHas, napamienbHas. HeoOpaTuMOCTh 3BOIIOLUN

Bo3HUKHOBEHNE U pa3BUTHE KU3HU Ha 3eMile

2.1

JloHaydHble TpEICTaBICHHUS O 3apOXKACHMM JKU3HH. HaydHble THIOTE3bI
BO3HMKHOBEHHUSl JKM3HM Ha 3emJjie: a0uoreHe3 W MaHCIEepMHS. XUMUYeCKas
HBOJIIOLIMA. ODKCIEPUMEHTAILHOE TMOJATBEPKICHUE XUMHYECKOW 9SBOJIOLUU.
HavanpHbple 3Tamel Ouosiormdeckoit somonuu. I'mmore3za PHK-mmupa. Ilepsoie

KJICTKHU 1 UX DBOJJIOLHA. (-DOpMI/IpOBaHI/Ie OCHOBHBIX I'PYIIII J)KUBBIX OPraHU3MOB

2.2

Pa3zButue >xu3Hu Ha 3emiie 1mo spam u nepuojam. Karapxei. Apxeiickas u
npotepo3oiickas 3pel. llameosolickass spa u e€ mnepuoabl: KEeMOPHUHCKHIA,
OPJIOBUKCKHM, CHIIYPUHCKUH, JI€BOHCKHI, KaMEHHOYTOJIbHBIM, TEPMCKHI.
Me3o30iickas 3pa U €€ Nepruoabl: TPUACOBBIN, IOPCKUI, MEJIOBOM.

KaliHozoiickass 2pa u €€ mepuonabl:  MaJCOr€HOBBIA,  HEOTCHOBBIH,
AHTPONIOTEHOBBIN. XapaKTepUCTUKA KJIMMaTa M TE0JIOTMYECKUX IIPOLIECCOB.
OCHOBHBIE ATaIlbl FBOJIIOLUN PACTUTEIBHOTO M )KUBOTHOT'O MUpa. ApoMop(o3bl y
pacTeHUi U JKUBOTHBIX. [losiBI€HWE, pacuBeT M BBIMUPAHHME TPYII KUBBIX

OpraHnu3smMmoB

2.3

2.4

Cucrema OpraHn4eCKOro Mupa KaK OTpaXXCHHUC OBOJIOIHH. OCHOBHBIE

CUCTEMATUYCCKHUE I'PYIIIBI OPTaHU3MOB

OBojronus 4enoBeKa. AHTPOIOJIOTHUS Kak Hayka. Pa3Butue mpencraBieHH o

MPOUCXOKICHUHM YelloBeKa. MeToabl u3ydeHus aHTpororese3a. CxXoicTBa u




pasnuyMs YesoBeka U )KUBOTHBIX. CUCTEMATHUECKOE MOJIOKEHHUE YETIOBEKA.
JBuxymue cuibl (akTopsl) aHTpornoreHesa. HacneacTBeHHass U3MEHYUBOCTh U
ecTecTBeHHbII 0TOop. OOIecTBEHHBIH 00pa3 >KU3HU, H3TOTOBJIEHHE OPYAH

Tpy/a, MBIIIJIEHUE, PEYb

2.5

OcHOBHbBIE CTAaIUMM U BETBH 3BOJIOLUU YEJIOBEKAa: aBCTPAJONMUTEKH, YeaoBek
ymenslid, YenoBek mnpsaMoxondmui, YenoBek HeaHAEpTaIbckui, Yenosek
pa3ymMHbId. Haxoaku MCKOMaeMbIX OCTAHKOB, BpeMs CYIIECTBOBaHHUS, 00JacTb

pacupoCTpaHCHUA, 00BEM TOJIOBHOTO Mo3ra, o6pa3 JKU3HU, OpYyAUL

2.6

YenoBeueckue pacbl. OCHOBHbBIE OOJBIINE pachl: eBporeouaHas (eBpazuiickasi),
HETrpO-aBCTPAIOUIHAS (9xBaTOpHANIbHAS), MOHTOJIOUIHAS (a3matcko-
aMepukaHckas). YepTbl MpUCHIOCOOIEHHOCTH MPeICTaBUTENICH YeTOBEUECKUX pac

K YCIIOBUSIM cyliecTBoBaHus. EquMHCTBO yenoBedeckux pac. Kputuka pacusma

OpraHu3Mbl 1 OKpyXarolias cpea

3.1

DKOJIOTUSl KaK HayKa. 3a/laud M pas/eibl 3KOJOTUUA. METOIbl SKOJIOTHMYECKUX
UCCIIeIOBAaHHMH. DKOJIOTHYEeCKOoe MHpOBO33peHHe. Cpebl 0OUTaHUsI OPraHU3MOB:

BOAHAaA, HA3CMHO-BO3AYIIIHAA, TIOYBCHHAA, BHYTPHOPraHU3MCHHAs

3.2

Okonornyeckue  ¢aktopsl.  Krmaccudukanus  3KOJOTMYECKUX  (aKTOPOB:
abuoTHUYecKue, OMOTMYECKHE W aHTPONOIeHHbIE. JleHCTBHE 3KOJIOrMYECKUX

(akTOpPOB Ha OPraHU3MbI

3.3

AbOuoTnyeckue (HaKTOphl: CBET, TEMIIEpaTypa, BIAXKHOCTh. DOTONEPUOIU3M.
[IpucnocoGneHust OpraHU3MOB K  JICHCTBHIO aOMOTHYECKUX  (PaKTOPOB.

buonornyeckue puTMbl

3.4

buotnyeckne Qaxrtopbl. Buael OMoTHYeCKHX B3aWMOJEHCTBUIN: KOHKYPEHIIHS,
XHUIIHUYECTBO, Mapa3suTU3M, MyTyalu3M, KOMMEHcalu3M (HaxjJ1eOHUYECTBO,
KBapTHUPAHTCTBO), aMEHCaIM3M, HeUTpanu3M. 3HaueHue  OHOTUYECKUX

B33HMOH€§ICTBI/I§I AJis1 CyI€CTBOBAHUA OPTraHU3MOB B IPUPOAHBIX COO6H.[CCTB3,X

3.5

OKOJIOTHYECKHUE XapPaAKTCPUCTUKU NOIyJIAIHH. OcHOBHEBIC IIOKa3aTCJIn
MOIyJIAqunu: 4YUCICHHOCTb, INNIOTHOCTH, POKIAAEMOCTb, CMEPTHOCTb, IHPHPOCT,

MUrpamus:-. Z[I/IHaMI/IKa YUCJICHHOCTH IOITYJIAIWH U eé peryisnusa

Coo00111ecTBa U DKOIOTHYECKUE CUCTEMBI

4.1

CooOmiectBO opranu3smMoB — OuoneHo3. CTpyKTypbl OHOLIEHO3a: BHJIOBa,
MPOCTPAHCTBEHHAs, Tpodudeckas (mumieBas). Buasl-momuHaHThl. CBSI3M B

OouoIeHO3€e

4.2

Okonoruyeckue cuctembl (3kocuctemsl). [lonsatne 00 dKocucremMe U




ouoreonenose. @OyHKIMOHAIBHBIE KOMIIOHEHTBI 3KOCHCTEMBI: IPOIYLEHTHI,
KOHCYMEHTBI, peAyLeHThl. KpyroBopoT BemecTB U MOTOK SHEPTUU B SKOCUCTEME.
Tpoduyeckue (muiieBble) ypOBHH O3KOocHCTeMbl. [luieBble ILieMW U CETH.
OCHOBHBIE TIOKa3aTEIM HKOCHUCTEMBI: OmMoMacca, MPOAYKIHSA. DKOJIOTHYECKUEe
NUPAMUJIbl: TPOAYKIMH, UHCICHHOCTH, Ouomaccel. CBOICTBa HIKOCUCTEM:

YCTOMYMBOCTb, CAMOPETYIISIIUS, pa3Butue. CyKieccus

4.3

IIpuposHbIe 3KOCHCTEMBL. DKOCUCTEMBI 03€p U PEeK. DKOCUCTEMA XBOMHOIO MJIU
LIMPOKOJIMCTBEHHOIO JIECA.

AHTpONIOTE€HHbIE 9KOCUCTEMBI. ATpO3KOCHCTEMBL. YpO0IKOCHUCTEMBI.
buonoruueckoe u X034HCTBEHHOE 3HAYEHNUE arpOIKOCUCTEM U YPOOIKOCUCTEM.
buopasznoobpazue kak (¢aktop ycTtoWumBOCTH 3KocucteM. CoxpaHeHHe

OMOJI0rMYecKoro pazHoodpasus Ha 3emiie

4.4

Yyenue B.W. Bepnaackoro o Ouocdepe. I['paHuiibl, coctaB U CTPYKTypa
ouocdepsl. Kupoe BemecTBo M ero ¢GyHkuu. OcoOeHHOCTH OMOCcPephl Kak
rnobanpHO sKOcUCTeMBbl. [lMHaMHueckoe paBHOBECHE U OOpaTHas CBS3b B
ouocdepe. KpyroBopoTsl BEHIECTB M OMOTCOXMMHYECKHE IHKJIBI 3JIEMEHTOB

(yrmepona, azora). 3oHaIBEHOCTE OMOchepsl. OCHOBHBIC OMOMBI CYIITU

4.5

YenoseuectBO B Omocepe 3emin. AHTpPOIOTEeHHBbIE M3MEHEHMs B Ouocdepe.
['moGanbHbIEe HKOJTOTHUECKUE TPOOIIEMBI.
OcHOBa palMOHANBHOTO  YNpaBJIEHUS NPUPOAHBIMU  pecypcaMH U HX

HUCIIOJB30BAaHUC. I[OCTI/I)KCHI/ISI OHOJIOTHH U OXpaHa IpHUpOabI




