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HOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mporpaMMbl MO OMOJOTMH TEOPETUYECKYIO OCHOBY IS
OTpeeNeHHs] TMOAXO0J0B K (OPMUPOBAHUIO COJAEpPKAHUS Yy4yeOHOro mpeamera
«buosorus» cocTaBWIM: KOHIENTyalbHble TnonoxkeHus @PIrOC COO o
B3aMMOOOYCIIOBIICHHOCTH  II€JICH, COJEp>KaHUs, PpPE3yabTaTOB OOy4YeHUs W
TpeOOBaHU K YPOBHIO MOJTOTOBKH BBIMTYCKHUKOB, MOJIOXKEHUS 00 OOIIUX LEIAX U
MPUHIIMIIAX, XapaKTEPHU3YIOIIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHETO
obrrero oopazoBanusi B Poccutickoit deneparinm, a Tak:ke MOJ0KEHUS O crierupuke
Ouosnornu, €€ 3HAYEHWW B TIO3HAHWM JKUBOW TMPUPOJALI U OOECIeueHUU
CYILLECTBOBAaHMS 4eNoBeuecKoro odmiectBa. CorjiiacHO Ha3BaHHBIM MOJIOKEHUSM,
orpezieNieHbl OCHOBHBIE (DYHKIIMH MPOTPaMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma no 6moorun 1aét MpeICTaBICHHUE O LENX, 00 00IIeH cTpaTeruu
00y4eHUs, BOCIUTAHUSI U Pa3BUTHSI 00YUaIOIINXCSI CPEACTBAMU YUeOHOI0 ITpeaAMETa
«buonorusy, onpenenser o0g43aTENbHOE MPEAMETHOE COJEPIKAHUE, €ET0 CTPYKTYPY,
pacrpenenesue no pasjieinaM M TeMaM, PEKOMEHIYEMYIO IOCIEN0BaTEIbHOCTD
U3Y4YCeHHS y9eOHOTO Marepuasa ¢ y4€TOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBA3E€H, JIOTMKM 0O0pa30BATENbHOIO MPOLECCa, BO3PACTHBIX OCOOEHHOCTEHN
00yyYarommxcs.

B nporpamme no 6M010ruu TakKe YYUTHIBAIOTCSA TPEOOBAHUS K IIIAHUPYEMBIM
JUYHOCTHBIM, METAlpPEAMETHBIM U TPEIMETHBIM pe3yibTaTaM oOy4YeHus B
dbopmupoBaHuU OCHOBHBIX BUJIOB y4eOHO-TTI03HaBaTEIbLHON
NEeATENbHOCTH/YUEOHBIX JEHCTBUNA OOYYaIOIIMXCA MO OCBOCHUIO COJEpKaHUs
OMOJIOTUYECKOro 00pa30BaHMS.

B mporpamme mo 6uonorun (10—11 xmaccel, 6a30BbIH yPOBEHb) peaini30BaH
OPUHIMI [PEEMCTBEHHOCTH B H3y4Y€HUU Ouonoruu, Onarogaps 4emy B Hel
MPOCMATPUBAETCSl HAMPABJICHHOCTh HA pa3BUTHE 3HAHUW, CBS3aHHBIX C
dbopmMupoBaHueM €CTECTBEHHO-HAYyYHOI'0 MUPOBO33PEHUS, LEHHOCTHBIX
OpUEHTAIMN JTUYHOCTH, SIKOJIOTHUYECKOTO MBIIUICHUS, IPEICTABICHUN O 3J0POBOM
o0Opa3e XW3HM M OEpEeKHbIM OTHOLIEHUWEM K OKpYXKarolled MPUPOIHON cpene.
[ToaToMy Hapsay ¢ u3ydeHHeM OOIeOMOIOTMUYECKUX TEOpUM, a TaKKe 3HAHUU O
CTPOCHHUM JKHMBBIX CUCTEM PA3HOr0 PaHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOMIUX B
HUX TPOIIECCOB B MPOTrpaMMe MO OMOJOTHH yJIeJICHO BHUMAaHHUE WCIIOIh30BAHUIO
MOJIYYEHHBIX 3HAHUW B TTOBCEHEBHOM KU3HU MU PEIICHUSI MPUKIATHBIX 3a7a4, B
TOM 4Hclie: NPO(UIAKTUKK HACIEJCTBEHHBIX 3a00JI€BaHMUI YEIOBEKa, MEIUKO-
T€HETHYECKOT0 KOHCYJIbTUPOBAaHMSI, 000CHOBAHUS IKOJIOTMUYECKH 1IeTIeCO00Pa3HOTO
MOBEICHUS B OKPY>KAIOIIEH NMPUPOJTHON CpEeAe, aHAIU3a BIHSHUS XO3SIMCTBEHHOU
JesSATeTbHOCTU YEeJIOBEKAa Ha COCTOSIHUE MPUPOJAHBIX U UCKYCCTBEHHBIX IKOCHUCTEM.
VYcunenue BHUMaHMS K TPUKIATHOM HANpPaBJIEHHOCTH Y4YeOHOro mpeamera
«buonorus» NpoANKTOBaHO HEOOXOAUMOCTHIO 00ECTICUCHUS YCTIOBUH JIJISl pEIICHHUS



OJTHOM M3 aKTyaJbHBIX 3aJlay IIKOJIHLHOTO OMOJIOrMYECKOro 00Opa3oBaHus, KOTOpas
npennonaraeT GoOpMUPOBaHHE Yy OOYyYAIOMIMXCSI CIIOCOOHOCTU aJanTUPOBATHCS K
U3MEHEHUSAM JUHAMAYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHPA.

buonoruss Ha ypoBHE cpemHero o0miero oOpa3oBaHHs 3aHHUMAeT Ba)XXHOE
Mecto. Ona obecnieunBaer (OpMHUPOBAHUE Y OOYYAIONIMXCS MPEICTABICHUN O
HAyYHOU KapTHUHE MHpA, pacliupsieT ¥ 0000LIaeT 3HAHUS O XUBOM Ipupoje, e
OTJIMYUTENBHBIX IPU3HAKaX — YPOBHEBOW OpraHM3allid WM 3BOJIIOLUH, CO3JAET
yCIOBHUS  JJIs: TO3HAHMSI  3aKOHOB  JKMBOW  MPUPOAbI,  (POPMHUPOBAHUS
(yHKIMOHAIBHOW T'PAMOTHOCTH, HAaBBIKOB 3J0pOBOro M 0Oe3omacHoro oOpasa
YKU3HH, SKOJIOTUMYECKOI0 MBIIUIEHUS, IEHHOCTHOI'O OTHOIIEHUSI K KUBOW MPUPOJIE
Y YEJIOBEKY.

bonbiioe 3HaueHne OMOIOTUS UMEET TAKXKE JIJISl PEIICHHs BOCIIUTATENbHBIX U
pa3BUBAIOLIMX  3a7a4y  CpelHero  oOmero  0o0pa3oBaHMs,  COLMANIM3ALUU
oOyuaromuxcs. M3ydyenune 6uonorun obecreynBaeT yciaoBus JUisi (GOPMUPOBAHMUS
WHTEIUICKTYaJIbHbIX, KOMMYHHMKAIIMOHHBIX W  HWH(GOPMAIIMOHHBIX  HABBHIKOB,
ACTETUYECKON KYIbTYPHI, CIOCOOCTBYET HMHTErpalii OMOJOTMYECKUX 3HAHUU C
NPEICTaBICHUAMHU U3 IPYTUX YUEOHBIX IPEAMETOB, B YACTHOCTH, PU3UKHU, XUMUU U
reorpa¢uu. HazpaHHbIe TOJNIOKEHUS O MpeAHA3HAYECHUU Y4eOHOro MpeaMera
«buosnorus» cocTaBUIM OCHOBY [UIsl ONpEACNIEHUS TMOAXOAOB K OTOOpY H
CTPYKTYPUPOBAHHIO €ro COAEp)KaHUsA, MPEACTaBICHHONO B Iporpamme 1o
Ouosoruu.

Ot60p comepxanusi yuebHoro npeamera «buonorusi» Ha 06a30BOM ypOBHE
OCYLIECTBJIEH C MO3ULMHA KyJIBTYpOCOOOpPa3HOrO0 MOJAXO0Ja, B COOTBETCTBUHM C
KOTOpPBIM O0y4aromuecs JOJKHbI OCBOMTh 3HAHUS M YMEHHUS, 3HAYUMBbIE IS
dbopmupoBaHus 0OIIEH KyJIbTYyphl, OMNpPEACIAIONIMe aJeKBaTHOE TOBEICHUE
YelioBeKa B OKPYXAIoleld MPUPOIHON cpesie, BOCTpEOOBAHHBIE B MOBCEIHEBHOM
KHU3HU U TpaKTHUecKoM aesrenbHocTH. Oco0oe MecTo B 3TOM cucTeMe 3HAaHWUN
3aHUMAIOT 3JIEMEHTHI COJIEpPKaHUsl, KOTOPbIE CIY>KaT OCHOBOM 11 (POpMUPOBaHUS
IIPEACTABICHU O COBPEMEHHOM €CTECTBEHHO-HAyYHOM KAapTUHE MHUpA U
[EHHOCTHBIX  OpPUEHTAlMAX  JIMYHOCTH,  CIIOCOOCTBYIOIIMX  T'yMaHHU3alluU
OMOIOTHYECKOro 00pa3OBaHMS.

CTpyKTypUpOBaHUE COJAEpX)aHUs Y4YeOHOro marepuaia B HpOrpaMme IO
OMOJIOTUM OCYILIECTBIEHO C YYETOM NPUOPUTETHOIO 3HAYEHUs 3HAHUU 00
OTJIMYUTENbHBIX OCOOCHHOCTSAX KUBOM MPHUPOJIbI, O €€ YPOBHEBOW OpPraHM3alMU U
3BOJIIOLMHU. B COOTBETCTBHH C 3TUM B CTPYKType yueOHOro npeamMera «buosorus»
BBIJICNICHBI CIEAYIONINE coAep KaTeabHble TUHUM: «buonorus kak Hayka. MeTojsl
HAy4yHOTo mo3HaHus», «Kierka kak Ouosiornueckas cucremay, «OpraHu3zM Kak
Ouonornueckas cucreMa», «CucreMa M MHOrooOpa3ve OpraHu4eckoro Mupa,
«OBOJIOLMSA KUBOU MPUPOABD), «IKOCUCTEMBI U IPUCYIINE UM 3aKOHOMEPHOCTH».



Henps wm3yuenus ydeOHOro mnpemmera «buomorus» Ha 0a30BOM YypOBHE —
OBJIaJIcHUE  OOYYalOIUMHUCS  3HAHUSIMU O  CTPYKTYPHO-(DYHKIIMOHATLHOU
OpraHu3alldd J>KUBBIX CHUCTEM pa3HOrO paHra H NPUOOPETEHHE YMEHH
UCIIOJIb30BaTh ATH 3HAHUS JJII TPAMOTHBIX JIEWCTBUI B OTHOIIECHUU OOBEKTOB
YKUBOU MPUPOJIBI U PEIICHUS PA3JIMUHBIX )KU3HEHHBIX MPOOJIEM.

JlocTtkenue 1enu u3ydeHus: yueoHoro npeamera «buonorus» Ha 6a30BOM
ypOBHE 00€CTIeurnBaeTCs pEIICHUEM CIIEYIONTUX 3a1a4:

OCBOCHHE OOYYAIOIIUMHKCS CHUCTEMbI 3HAHUH O OWOJIOTUYECKUX TEOPHSX,
YUYCHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpPaBUIaX, CIYKAIIMX OCHOBOU
JUist OPMUPOBAHUSI TPEJICTABIICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METOJIax HAyYHOTO MO3HAHUS, CTPOCHUH, MHOTOO0pa3uu U OCOOEHHOCTSX >KHBBIX
CHUCTEM Pa3HOT0 YPOBHSI OpPraHU3AIUU, BBIJAIOIIUXCSI OTKPBITUSIX U COBPEMEHHBIX
HCCJICIOBAHUSX B OMOJIOTHH,

dbopMupoBaHuE y OOYYaIOIIUXCS IMO3HABATENbHBIX, HWHTEUIEKTYaJbHBIX H
TBOPUYECKHX CIIOCOOHOCTEH B MPOIECCE aHANIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTUY HAYYHBIX B3IJISI0OB, WIEH M TIOJXOJOB K H3YYEHUIO YKUBBIX CHCTEM
pa3HOro ypOBHSI OpraHU3alluu;

CTAaHOBJICHHE Yy oOOydJarommxcs oOmel KyiabTypbl, (YHKIHOHAIBHOM
TPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OICHUBATH SBJICHUS OKPYKAIOIIETO
MUpa KUBOM NPUPObI HA OCHOBAHUM 3HAHUH U OIBITA, OJYYEHHBIX MIPU U3YUECHUU
Oouooruu;

dbopMupoBaHue Yy OOYy4YaIOIIMXCS YMEHHUHA WUIIOCTPUPOBATh 3HAYCHUE
OMOJIOTUYECKUX 3HAHWW B TPAKTHUECKOW JCATEIBHOCTA YEIIOBEKAa, Pa3BUTHHU
COBPEMEHHBIX MEUIIUHCKUX TEXHOJIOTUN U arpoOHOTEXHOJIOTUH;

BOCIIUTaHUE YOEKIEHHOCTU B BO3MOXKHOCTH TTO3HAHUSI YEJIOBEKOM >KHUBOM
PUPOIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIIECHUS K HEH, COOMIOICHUS AITHICCKUX
HOPM TP TPOBEICHUN OMOJIOTMYECKUX UCCIIETOBAHMI;

OCO3HAHUE IIEHHOCTU OHOJIOTUYECKUX 3HAHUM JJIsI TIOBBIIICHUS YPOBHS
AKOJIOTUUECKOHN KYIbTYPBI, 151 (GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

IpUMEHEHUE MPUOOPETEHHBIX 3HAHUM U YMEHUN B TTOBCEIHEBHOM XKU3HU TS
OLICHKU IOCJIEICTBHIM CBOEH NEATENBHOCTH IO OTHOLICHHIO K OKPYXKAIOIIEN Ccpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME U COOJIIOICHHE Mep NPOPUIAKTUKI
3a0o0seBaHUM.

B cucreme cpennero oOmiero ob6paszoBanusi «buonorusi», w3ydaemas Ha
0a30BOM YpOBHE, SIBISIETCS OOS3aTENbHBIM yYE€OHBIM TMPEAMETOM, BXOISIINM B
COCTaB MpeaMEeTHOM obnacTh «EcTecTBeHHO-HAYyUHbIE PEMETHI.

Jlist u3ydenust OMooruu Ha 6a30BOM YPOBHE CPEIHEr0 00IIero o0pa3oBaHus
orBoauTcs 68 yacoB: B 10 kimacce — 34 vaca (1 wac B Henento), B 11 kimacce — 34 yaca
(1 gac B HEenenio).



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 Ouonorun B popMUpOBaHUN COBPEMEHHOW HAyYHOM KapTUHBI Mupa. Cructema
OMOJOTMYECKHUX HAYK.

Mertobl TO3HAHUS KUBOU MIPUPOIbI (HAOMI0ICHHE, SKCIIEPUMEHT, OINMCAHHUE,
U3MepeHue, Kiaccuukalus, MOJEIUpOBaHUE, CTaTHCTHYecKas o00paboTka
JTAHHBIX).

JdeMoHCcTpanuu:

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

Tabnuiel u cxeMbl: «MeToAbl TO3HAHUS KUBOU TTPUPOIBIY.

JlaGopaTopHblie U NpaKkTHYecKue padoThl:

[Ipaktnueckass padora Ne 1. «cnonp30BaHHE pa3IWYHBIX METONOB IPHU
U3Y4eHUH OMOJIOTHYECKUX O0BEKTOBY.

Tema 2. 7)KuBble cucTeMbl U UX OPraHU3aIUA.

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

CaoiicTBa OMOCHCTEM U MX pazHOOOpaszue. Y POBHU OpPraHU3alMK OMOCUCTEM:
MOJIEKYJIAPHBIM, KJIETOYHbIM, TKAHEBbIM, OPraHU3MEHHBIM, NONYISALIUOHHO-
BUIOBOM, SKOCHCTEMHBIHN (OMOT€OIEHOTHIECKUI), OOChepHBIi.

JlemoHcTpanum:

Tabnuupl u cxembl: «OCHOBHBIE MPU3HAKU KU3HUY», «YPOBHU OpraHU3AIMU
YKABOU TIPUPOABI.

O6opynoBanue: monenb Moaekyibl JTHK.

Tema 3. XumMunuecKknu COCTaB U CTPOEHHUE KJIETKH.

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

OyHKIMM BOABI M MHUHEpPAIbHBIX BemlecTB B KieTke. lloanepikanue
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
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKue cBoiicTBa OenkoB. buonoruueckue
GbyHKIIMN OENKOB.



depmeHThI — Onosiorudyeckue karanuzatopbl. CTpoeHue hepMeHTa: akTUBHBIN
HeHTp, cyOctpatHas cneuuduuHocts. Kodepmentsl. Burtamunbl. Otinuus
(hepMEHTOB OT HEOPTraHUYECKUX KaTaIu3aTOPOB.

VYrieBoasl: MOHOCaxapu bl (TIIFOK03a, pr003a 1 Ae30KCupr003a), Tucaxapuibl
(caxapo3a, JlakTo3a) U TOJNMCAaXapuabl (Kpaxmaj, TJUKOreH, LEUI0I03a).
buonoruueckre GyHKIMH YTIIE€BOIOB.

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

Hykneunossie xkucnorsl: JHK u PHK. Hykneotuaslt — MOHOMEpHI
HyKJIenHOBbIX KucIoT. Ctpoenne u ¢pynkuuu JJHK. Crpoenune u pynkmuun PHK.
Buast PHK. AT®: ctpoenue u pyHKIIHH.

[utonorus — Hayka o kierke. Kiierounas reopus — npuMep B3aUMOAEHCTBUS
uzaei u pakToB B HAYYHOM MO3HAHUU. METO/Ibl U3YUYEeHHUSI KIETKH.

Krerka kak nienoctHas xxuBas cucrema. OO0Iue Npu3HaKy KIETOK: 3aMKHYTasl
HapyxHas memOpana, monekynsl JIHK kak remermueckmii ammapaT, cucTtema
cuHTe3a Oernka.

Tunbel KJIETOK: »yKapuoTHYecKass U mpokapuotudeckas. OcoOEHHOCTH
CTpOEHUsI TpoKapuoTH4YecKol kieTku. Kierounas crenka Oaktepuil. CTpoeHmE
3YKAPUOTUYECKON KIETKU. (OCHOBHBIE OTJIIMYMS PACTUTEIIBHOM, >XKUBOTHOW U
IrpUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAIUKC, UX
¢bynkiuu. [Tnazmarnueckas memOpana, e€ cBoiicTBa u Qpynkiuu. [{utomnasma u eé
opranoujipl. OnHoMeMmOpanHbie opraHoujbl kietku: OIIC, ammapatr [Nombmxw,
n130coMbl. [loyaBTOHOMHBIE OpPraHOWbl KJIETKW: MUTOXOHAPWUH, IUIACTUIBI.
[Ipoucxoxaenne MUTOXOHJApUM W TiacTud. Bunbl 1actun. HememOpaHHBIC
OpraHOUJbl KJIETKU: PUOOCOMBI, KJIETOUYHBIA LIEHTP, LEHTPUOJIU, PECHHUYKH,
KryTUKU. QYHKIIMHA OPraHOMIOB KJIETKU. BKitoueHus.

SAnpo — perynsaropHblii HeHTp KieTku. CTpoeHue snpa: siaepHas 000JI0UKa,
Kapuoria3ma, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BENIECTB B KJIETKE.

JdeMoHCcTpanuu:

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

Junarpammbl: «PacrpeneneHne XuMAYeCKUX 3JIEMEHTOB B HEXKUBOU ITPUPOAELY,
«Pacripenenenne XuMUYECKUX 3JIEMEHTOB B dKUBOU MPUPOAEN.

Tabmuupel u cxembl: «llepuoanueckass TabauIA XMMHUYECKUX 3JIEMEHTOBY,
«CTpoeHre MOJIeKyJIbl BOMIbI», «brocunTes Oenkay, «CTpoeHue MoJIeKyJbl Oemkay,
«Crtpoenne pepmentar, «Hyxnennossie kucnotsl. JJHK», «Ctpoenne monexyssl



AT®y», «CtpoeHne 3yKapuOTHYECKON KIIETKM», «CTPOCHUE KUBOTHOW KIIETKHY,
«CTpoeHre pacTUTENbHON KIETKn», «CTpOEHHE MPOKAPHUOTUYECKOM KIIETKUY,
«CTpoeHue sipa KIEeTKN», «YTIEBOAbY, «JIUmuabh.

OO6opynoBaHne: CBETOBOM MHUKPOCKON, OOOpYIOBaHWE MJIS IPOBEIACHHUS
HAOJIFOICHUI, W3MEPEHM, SKCIEPUMEHTOB, MUKpPONpENnaparbl pPacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHUATLHBIX KJIETOK.

JlaGopaTopHblie U NpakTHYecKue padoThi:

JlabopatopHass pabora Ne 1. «/3ydyeHue KaTalUTUYECKOW aKTUBHOCTU
dbepMeHTOB (Ha MpUMeEpPe aMIIIa3bl WM KaTajlas3bl)y.

JlaGoparopHasi pabora No 2. «l3ydeHuwe cTpoeHUS KJIETOK paCTEHUH,
KUBOTHBIX U OaKTEpHil MO, MUKPOCKONOM Ha TOTOBBIX MHUKpOINpenaparax M HX
OIHCAHUE.

Tema 4. ’KusHeaesTeJIbHOCTh KJIETKH.

OOMeH BelIecTB, WM METa00IM3M. ACCUMUIISALMS (TUTACTUYECKUM OOMEH) U
JTUCCUMMWISIUS (SHEPTeTUYECKHii OOMEH) — JBE CTOPOHBI E€IMHOIrO Ipoliecca
MeTabonu3ma. Ponb 3aKOHOB COXpaHEHUs BEUIECTB M SHEPIMM B MOHWMAHHU
MeTaboau3ma.

Tunsl oOMeHa BeniecTB: aBTOTPOGHBIN U reTepoTpodHblid. Poib ¢pepmeHTOB B
0OMEHE BEILECTB U MPEBPALIECHUH SHEPTUH B KIIETKE.

@®orocunTe3. CBeroBas u TeMHOBasg (a3pl (orocuHTe3a. Peakuuun
dbotocunTeza. DPpdhekTuBHOCTL HOTOCHHTE3a. 3HaUeHHE (HOTOCUHTE3a JJIsl KU3HU
Ha 3emuie. BnusiHue ycnoBuii cpeabl Ha (OTOCHHTE3 M CIIOCOOBI MOBBIIIEHUSI €T0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUHU.

XeMOCUHTE3. XEMOCHUHTE3UPYIOIIHE OaKTepUuu. 3HAYEHUE XEMOCUHTE3a s
YKU3HU Ha 3eMII€.

DHepreTruueckuii oOMeH B KJeTke. PacierieHue BelIecTB, BBIJCICHHUE U
AKKyMYJIUPOBAHHE SHEPTUU B KIIETKE. DTalbl YHEPTreTUIECKOro oOMeHa. [ mukonus.
bpoxxenne u ero Buibl. KuCIOpOJHOE OKHUCIEHHME, WM KJIETOYHOE JIbIXaHHE.
OxkucnurensHoe GocopunupoBanne. IPHEKTUBHOCTh IHEPreTUIECKOro 0OMEHa.

Peaknmm wmatpuuyHoro cuHre3a. [enernueckas wHbpopmanus u JIHK.
Peanuzanus renernueckoil uHGoOpMalNUU B KiIeTKe. |'€HETHYECKUM KO U €ro
cBoiicTBa. Tpanckpunuusa — Marpuunbiii cuaTe3 PHK. Tpancnsauus — OuocunTes
Oenka. Otanbl TpaHcisiuuu. KoaupoBanue amuHOKuCIOT. Ponb pubocom B
OouocuHTese Oenka.

Hexknerounsie ¢popMmel xu3Hu — BUpychl. Uctopust oTkpeitus Bupycos (/1. U.
NBanoBckuit). OCOOCHHOCTHM CTPOCHHS M KMU3HEHHOTO LMKIAa BHUPYCOB.
bakrepuodaru. bonesnu pacTteHui, KUBOTHBIX W 4YEJIOBEKAa, BbHI3bIBAEMbIC
Bupycamu. Bupyc ummyHnonedunura genoeka (BUY) — BozOyaurens CITM/]a.



OOpaTHass  TpaHCKpUIILIUs, peBepraza W  uHTerpasza.  IIpodunakrtuka
pacrpocTpaHeHHUs BUPYCHBIX 3a00I€BaHUIA.

JdeMoHCcTpanuu:

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

Tabmunpl u cxembl: «Tunel nutanus», «Metaboauzmy», «MUTOXOHIPUSY,
«JHepreTudeckuii oOMen», «Xioporacty, «Porocunre3», «Ctpoenue JJHK»,
«Ctpoenre U PyHKIIMOHHpPOBAHUE TeHa», «CuHTe3 Oenka», «[ eHeTuuecKuili Komy,
«Bupych», «bakrepuodarn», «Ctpoenne u xu3HeHHbIM nuki Bupyca CIIN/a,
O6aktepuodara, «Permnukarus JJHK».

Ob6opynoBanue: monenu-anmunkanuu «Yasoenue [IHK u tpanckpunumsy,
«buocunres 6enkay, «CTpoeHue KIeTKu», Mojienb cTpykTypsl JJHK.

Tema 5. Pa3MHOKeHNe M1 HHAMBHUAYAJbHOE PA3BUTHE OPraHU3MOB.

Knerounslii 1uki, win >KU3HEHHBIM LUK kieTku. WHTepdaza u MuUTO3.
[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. Craauu muto3a. IIpouecchl, mpoucxoasdiiue Ha
pPa3HBIX CTAJIUSIX MUTO3a. BUOIOrMYeCKuid CMBICT MUTO34.

[Iporpammupyemasi THOEIb KJIETKH — aroITo3.

DopMbI pa3MHOXKEHHsI OPraHU3MOB: Oecrioyioe U nosnoBoe. Bunbl 6ecmnonoro
Pa3sMHOXEHUS: JICJICHUE HAJABOE, I[IOYKOBAHWE OJIHO- MW MHOI'OKJIETOYHBIX,
CIopooOpa3oBaHKe, BETETATUBHOE pa3MHOKeHUE. VIcKyccTBEeHHOE KIOHHPOBAHUE
OpPraHu3MOB, €0 3HAYEHUE JIJIS1 CEJICKIINHU.

[TonoBoe pa3MHOXKEHHE, €r0 OTINYHS OT OECIIOIO0TO.

Meiioz. Cragun wmeito3a. Ilpouecchl, NpOUCXOIAIIME HA CTaAusX Meilo3a.
[ToBenenne xpomocom B Meno3e. KpoccunroBep. buonorudeckuid CMbICT H
3HAUYCHUE MEN03a.

['amerorenes — mporiecc 00pa3oBaHUsA TIOJNOBBIX KJIETOK Y JKHWBOTHBIX.
[TonoBeie xene3bl: CEMEHHUKUA M AMYHUKUA. OOpa3zoBaHHE W Pa3BUTHE IOJIOBBIX
KJIETOK — TaMmeT (CrepMaTo30u[, SHMIEKJIeTKa) — CIepMaToreHe3 M OBOTCHES.
OCOOEHHOCTH CTpPOEHMS SAWIEKIETOK U crepMaTo30uaoB. OIuiog0oTBOpPEHUE.
[TapTenorenes.

NunuBunyanbHOoe pa3BuTHe (OHTOTeHe3). OMOPHOHAIBHOE pa3BUTHE
(aMOpuorenes). Jtanbl SMOPUOHATBHOTO PA3BUTHUS Y MO3BOHOYHBIX >KUBOTHBIX:
npobsieHue, ractpyisanus, opraHoreHnes. IloctamOpuoHanbHOe pazButue. Turbl
NOCTAMOPUOHANILHOTO PAa3BUTHUSA: TPsSMOE, HempsMoe (JIMYMHOYHOE). BrusHue



cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIAEHHBIC
ypOJCTBA.

Poct u pasButue pacteHuii. OHTOr€HE3 LBETKOBOI'O PACTEHMsS: CTPOCHUE
CEMEHHU, CTAIUM PAa3BUTHSL.

JdemoHcTpanuu:

Tabmunpel u cxeMbl: «DOpMBI Pa3MHOXKEHHUS OPraHU3MOB», «J/[BoitHOE
OIUIOJOTBOPEHUE Yy [IBETKOBBIX pacTeHUi», «BereraruBHOE pa3MHOXEHUE
pacrenuity, «Jlenenue xkietku Oaktepuil», «CTpoeHHE TMOJOBBIX KIETOK,
«Ctpoenne xpomMocoMbl», «Knerounei mukin», «Pemnukanus JJHK», «Mutos,
«Metio3», «lIpsiMmoe U HenmpsiMOe pa3BUTHE», «l'aMeTOreHe3 y MICKOMUTAIOUIUX U
yenoBeka», «OCHOBHBIE CTaJIUA OHTOT€HE3a».

OGopynoBaHue: MHUKPOCKOTI, MUKPOTIpEnapaThl «CriepMaTo30uibl
MJIEKOIUTAIOIIEroy, «SIieknerka miaekonurarmneroy, «Kapuokunes B KieTkax
KOpeIlKa JyKa», MarHUTHas MOJAEIb-almuiukanusa «Jlenenue KIeTKn», MOJeNb
JIHK, monens metadha3HOM XpOMOCOMBI.

JlaGopaTopHble U NpakTHYecKue padoThi:

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

Jlaboparopuasi pabora Ne 4. «M3yueHue CTPOCHHS IOJOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIpENnapaTaxy.

Tema 6. HacsieICTBEHHOCTh M H3MEHYUBOCTH OPTraHU3MOB.

[Ipenmer u 3amaun reHeTUKU. MicTopusa pa3BUTHUS T€HETUKU. POb LIUTONIOTUM
¥ SMOpPHOJIOTHH B CTAaHOBJICHUM TE€HETUKH. BKIaa pOCCHICKUX W 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToAbl TEeHETHKU (TUOpUI0IOTUYECKUH,
IIUTOICHETUYECKUM, MOJICKYISIpHO-TeHETH4YeCKUii). (OCHOBHBIE T'€HETHUYECKHUE
noHATHs. ['eHeTnyeckas CHMBOJIMKA, UCTIOJb3yeMasi B CXeMax CKPEIIMBaHUM.

3aKOHOMEPHOCTH HACJIEIOBAHUS MPHU3HAKOB, YCTaHOBIEHHbIE . Menaenem.
MonorubpujiHOoe CKpeluBaHue. 3aKOH €AuHOo00pa3usi THOpPUIOB TEPBOTO
nokosieHus. [IpaBuiio qoMuHUpOBaHMsl. 3aKOH pacileryieHus mpu3HakoB. ['unoresa
yuCTOThI raMeT. [loTHOe ¥ HeMoIHOE IOMUHUPOBAHUE.

JluruOpuaHoe  CKpemuBaHWe. 3aKOH  HE3aBHCHMOTO  HACIEIOBaHUS
npu3HakoB.  [luToreHernueckue  OCHOBBI  JUTHOPUIHOTO  CKpEIIUBAHMS.
AHanu3upymoliee ckpeiurBanue. Fcrnoap30BaHe aHATU3UPYIONIETO CKPEIUBaHUS
JUTSI OTIpE/IeTICHUs TEHOTUITA OCOOH.

CuemieHHoe HacnenoBaHue npu3HakoB. Padora T. Moprana 1o cuerieHHoMy
HACJIEJOBaHUIO TeHOB. HapyliiieHue ciierieHusl TeHOB B pe3yJIbTaTe KPOCCUHIOBEpa.

XPpOoMOCOMHas TEOpHs HACIEICTBEHHOCTH. [ eHeTudecKkue KapThl.



I'enernka mosa. XpoMOCOMHOE ONpeAeNeHrne nojia. AyTOCOMBI U TOJIOBBIE
XpoMocoMbl. ['omoramerHbie M TreTeporaMeTrHble opraHu3mbl. HacnempoBaHue
MPU3HAKOB, CLIETUICHHBIX C TTOJIOM.

HN3mMeHunBOCTh. BUbl N”3MEHYMBOCTH: HEHACIICACTBECHHAS M HACJICACTBEHHAS.
Ponp  cpenpl B HEHAcneACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHKA
MOAU(GUKAIIMOHHONW M3MEHUYMBOCTH. BapuaimoHHbIN psijl 1 BapuallMOHHAS KPHUBas.
Hopma peaknun npusnaka. KonmuecTBEHHbIE M KAYECTBECHHBIE IPU3HAKU U HX
HOopMa peaknuu. CBoMCTBa MOIU(DUKATTMOHHOW H3MEHIMBOCTH.

HacnmencTBenHasi, WM TEHOTHUIIMYECKas, HW3MCEHYMBOCTh. KoMOMHATHBHAS
W3MEHYMBOCTh. Melo3 U TMOJ0BOM Mpolecc — OCHOBAa KOMOMHATHUBHOM
U3MEHYMBOCTH. MyTaliMoHHas: U3MEHYMBOCTh. Kitaccudukarus MyTamnuii: reHHbIe,
XpPOMOCOMHBIE, TeHOMHbIE. HacToTa ¥ MpUuKuHbl MyTaluuid. MyTareHHbie (paKkTopsbl.
3aKOH rOMOJIOTMYECKHUX PSAJO0B B HaclIeACTBEHHON n3MeHunBocty H. . BaBunoga.

BuesnepHast HacI€ACTBEHHOCTh U U3MEHUYHUBOCT.

I'enernka 4yenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOABI T'E€HETUKHU
yeJ0oBeKa: reHeaIoTMYECKU, OJTM3HEIOBBIN, IIUTOr€HETHYECKUH, OMOXUMHUYECKHH,
MOJIEKYJIIPHO-T€HETUYECKU. CoBpemMenHoe ONPEACIICHUE reHoTUMna;:
MOJTHOTEHOMHOE CEKBEHHPOBAHHUE, T€HOTUIIMPOBAHUE, B TOM YHUCJIE€ C MOMOIIBIO
[111P-ananu3a. HacnencrBenHnble 3a0o0jieBaHMsS YEIOBEKAa: TI'C€HHBIE OOJIC3HM,
00JIe3HU C HACIEACTBEHHOM MpPEApacnoioKEHHOCThIO, XPOMOCOMHbBIE OOJIE3HHU.
Comatnueckue UM TreHepaTuBHble MyTauuu. CTBOJOBbIe KiIeTKU. [IpuHIUIBI
3JI0pPOBOTO 00pa3a >KM3HU, TUATHOCTHKHU, MPO(UIAKTUKH U JIUEHUS TeHETUIECKUX
Oone3Heil. Menuko-TeHeTHYeCKoe KOHCYJIbTUPOBaHHE. 3HAUCHHE MEIMLMHCKON
TEHETUKU B MPEAOTBPAICHUU U JICYCHUU TeHETUUECKUX 3a00JIeBaHUI YeI0OBEKA.

JlemoHcTpanum:

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

Tabnuiibl u cxembl: «MOHOTUOPUIHOE CKPEIIMBAHUE U €0 [IUTOT€HETHYEeCKast
OCHOBA», «3aKOH PACIIECIICHHS U €r0 IUTOM€HETUYECKask OCHOBAY, «3aKOH YUCTOTHI
rameTy, «JlurubpumaHoe ckpemuBanuey, «L{luTomorunaeckue OCHOBBI TUTHOPHUTHOTO
CKpemuBaHusay, «Menos», «BzanumoaencTBue aaienbHbIX T€HOBY, «[ eHeTndeckue
KapThl PACTEHUH, )KUBOTHBIX M 4YENIOBEKa», «l'€HeTHKa moiiay, «3aKOHOMEPHOCTHU
HACJIEIOBaHU, CIIEIUIEHHOrO C MOJIoM», «KapHOTUIBI 4YelOBEKA U YKUBOTHBIX»,
«Bunpl m3meHunBOCTHY, «MoaudukarmoHHas H3MEHUMBOCThY», «HaciemoBanue
pe3yc-daktopay, «['eHeTuka rpynm KpoBu», «MyTarimoHHast K3MEHUYHUBOCTH.

OOGopynoBaHue: Mojenu-anmukanuu «MOHOTUOPUIHOE CKpelIMBaHUEY,
«Henonnoe nomMuHupoBaHuey», «JurudpumgHoe ckpemuBanue», «llepexpécr
XPOMOCOM», MUKPOCKOIT U MUKpoIipenapart «JIpo3oduiaa» (HopMma, MyTariuu (GopMbl
KpBUIbEB M OKPACKU Teja), repdapuii «I opox moceBHOW.



JlabopaTopHble U IpaKkTH4YecKne padoThbl:

JlaboparopHast pabora Ne 5. «3yueHue pe3yabTaToB MOHOTHOPHIHOTO U
TUTHOPUAHOTO CKPEIIUBAHUS Y IPO30(HIIbI Ha TOTOBBIX MUKpPOMpEnapaTaxy.

JlaboparopHas pabota Ne 6. «3yueHne MOAM(PUKAITMOHHONW W3MEHUYUBOCTH,
IIOCTPOCHME BAPUALIMOHHOIO PAJIa U BAPUALMOHHON KPUBOW».

JlaGoparopHasi pabora Ne 7. «AHanu3 MmyTanui y Apo30(uiibl Ha TOTOBBIX
MUKpONpenaparaxy.

[Ipaktuyeckass pabora Ne 2. «CocraBieHME UM aHAJIU3 POJOCIOBHBIX
YEJIOBEKA.

Tema 7. Cesiekuusi opranu3zmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexumsi Kak Hayka M IpoLecC. 3apOXKACHUE CEJEKIUU U JIOMECTUKALMSL.
VYyenune H. U. BaBuiioBa o ieHTpax MpOUCXOXKACHUS 1 MHOTO0Opa3us KyJIbTYPHBIX
pacteHuil. LIeHTpbl MPOUCX0XKIEHUS JOMAILIHUX KUBOTHBIX. COpT, MOpOAa, IITAMM.

CoBpeMeHHbIE METOIbI CeleKInU. MacCoBBIM U MHAMBUAYAIbHBIA OTOOPHI B
CEJIKIMU DPACTEHHM M JKMBOTHBIX. OIllEHKa 3KcTepbepa. biIm3kopoacTBEHHOE
ckpemuBaHue — HHOpuAMHr. Ywucrass nuHusA. CKpelMBAHUE YHUCTHIX JIMHUM.
I'erepo3uc, wnu rubpuanas cuia. HepoacTBeHHOE CKpellMBaHHE — ayTOPUIUHT.
Otnanénnas rubpuauzanus u e€ ycnexu. IckyccTBEHHBIA MyTareHes v rnoxy4eHue
NOJUIUIONI0B. JIOCTHXKEHUS CENEKIUNA PACTEHUH, )KUBOTHBIX U MUKPOOPIraHNU3MOB.

buorexHonorus Kak OTpacib NPOWU3BOACTBA. ['€HHas MHXKEHEpHUs. OTambl
co3ganusi pexkomOunantHor JIHK wu Tpancrennwsix opranuszmon. Kierounas
uHxeHepud. Kiierounble KyabTypbl. MUKPOKIIOHATBHOE Pa3MHOXKEHUE PACTEHUMU.
KiioHupoBaHue BBICOKONPOAYKTUBHBIX CEJIbCKOXO3MCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue W Atudyeckue  npoosembl. MO —  reHeruyecku
MOJIU(PUIIMPOBAHHBIE OPTraHU3MBI.
JleMoHCTpauuu:

[Toptpersr: H. WU. Basunos, U. B. Muuypun, I'. JI. Kapneuenko, M. .
NBaHoB.

Tabmunpel U cxembl: KapTa «lleHTphl MPOUCXOXKIEHUS W MHOT000pa3us
KYJIbTYPHBIX pacTeHuii», «Ilopojbl 1OMalIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pacteHuit», «OTaanéunas rudpuanzanus», «Padborsl akagemruka M. @. MIBaHoBay,
«ITonumnounusa», «OObEKThl OuoTexHONOTUU», «KieTouHble KyJabTypbl U
KJIOHUpOBaHue», «KOHCTpynupOoBaHUE U MEPEHOC TEHOB, XPOMOCOM.

OO6opynoBanue: MyJIsIKH TUIOA0B M KOPHEIIOI0B JUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHui, repoapuii «CenbCKOX03HCTBEHHBIC PACTCHUSY.

JlabopaTopHbIe M IpaKTHYecKHe padoThbI:

Okckypcuss «OCHOBHBIE METOIBl W JOCTHXKEHUS CEJIEKUUU PACTEHUU U
KUBOTHBIX (Ha CEJNEKIIMOHHYIO CTaHIIHIO, IJIEMEHHYO bepmy,



COPTOMCHBITATEIbHBIM  y4aCTOK, B TEIUIMYHOE XO34ICTBO, J1aOOpaTOPHUIO
arpOyHMBEPCUTETA UM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. IBosrOMOHHASI OHOJIOTHA.

[IpenanocbuUIKM BO3HUKHOBEHMSI JBOJIOLMOHHON TEOPUH. OBOJIOLUOHHAS
Teopusi U €€ MecTo B OMONIOruu. BiusiHME SBONIOIMOHHON TEOpUH Ha pa3BUTHE
OMOJIOTUHU U APYTHUX HAYK.

CBuzerenscTBa HBoMOIUU. [lalleoHTOIOTMYECKHE: TOCIIE0BATEIBLHOCTD
MOSIBJICHUSI BUJOB B MaJI€OHTOJOTMYECKON JIETOMHUCH, TEPEXOIHbIE (OPMBI.
buoreorpadudeckue: cxoncTBo u pazauune GayH u (Gaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTMYECKHE: CXOJACTBA W Pa3iuuMs SMOPHOHOB pa3HBIX BHUOB
NO3BOHOUYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbIC, aHAJIOTHYHbIE,
PYIMMEHTApHBIE OpTaHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHYECKUE: CXOICTBO
MEXaHU3MOB HACJIEJCTBEHHOCTH M OCHOBHBIX META0OMMYECKHX MyTed y BCEX
OpraHU3MOB.

OpomonuonHas Tteopuss Y. JlapBuna. Ilpeanochbuikd BO3HUKHOBEHHS
JapBUHU3MA. JIBWXKylue cuibl 3BOMIONMHM BUAOB 1o JlapBuHy (M30bITOYHOE
Pa3MHOXEHUE MPU OrPAHUYEHHOCTH PECYPCOB, HEOINpPEAEIEHHAs] U3MEHYUBOCTD,
O6opb0a 3a CylleCTBOBAHUE, €CTECTBEHHBINH OTOOD).

Cunrernueckas Teopus 3o (CTI) u e€ OCHOBHBIE MOJI0XKEHHUS.

Muxkpossosronus. [Tomynsanus kak eauHuIa BUJa U 3BOJIOLHH.

JBmkymme cuibl ((pakTopbl) SBOMIONMUA BUIOB B Mpupoae. MyTalMoOHHBIN
npouecc M KOMOWHATHMBHAs WM3MEHYMBOCTH. [lomynsiiMOHHBIE BOJHBI M Jpeud
redoB. M3omsauust u Murparusi.

EctecTBennbiit orO0op — HampaBistonuii ¢akrtop sBomonun. DopMbl
€CTECTBEHHOT 0 0TOOpA.

[IpucnocoOneHHOCTh OpPraHU3MOB KakK pe3yiabTaT 3Bodonuu. [Ipumepst
PUCTIOCOOJICHU Y OpraHu3MoB. ApoMop(03bl ¥ UTMOAIATITAIINH.

Bun wu BumooOpazoBanme. Kputepum Buma. OcHOBHBIE  (DOpMBI
BUJ1000pa3oBaHus: reorpaduyeckoe, IKOJIOrHIECKOe.

MakposBomnonus. DopMbl  IBONIONUU:  (uieTHYecKas, IUBEpreHTHas,
KOHBEpreHTHasl, mapasuiesbHas. HeoOpaTuMocTh 3BOMIOIUY.

[IporucxoxJiIeHHE OT HEeCHEeUMaIu3UpOBAaHHBIX NMpeakoB. [Iporpeccupyromas
cnenuanu3anusa. AJanTUBHAS paguanus.

JemoHcTpanum:

[Toptpersi: K. JIunnei, XK. b. Jlamapk, Y. {apsun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkens, ®. Mromep, A. H. CeBepiios.



Tabnuuel 1 cxembl: «Pa3BUTHE OPraHUYECKOro MUpa Ha 3emiiey, «3apoIbIIIH

MTO3BOHOYHBLIX  JKHBOTHBIX, «ApXeonTepukc, «Dopmbl OopeOBI 32
cymectBoBanue», «EctecTBeHHBI 0TOOPY», «MHOrooopasue COpTOB pacTEHUN,
«MHoroo0Opasue opoJ JKUBOTHBIX», «[Tomystuuny, «MyTtanuoHHas

U3MEHYUBOCTHY, «Apomopdo3b», «amoamantanuu», «OOmas aereHeparus»,
«/IBmxymme cunbl 3Bomoouum», «Kapra-cxema wapuipyra mnyremectBus Y.
HNapsunay», «boprba 3a cymectBoBaHue», «lIpucmnocoO0IeHHOCTh OpPraHU3MOBY,
«["eorpaduueckoe BunooOpa3zoBanue», « IKOJIOTUHIECKOE BUI000PA30BAHHE).

OO6opynoBaHUe: KOJUIEKIMS HACEKOMBIX C Pa3JIMUHBIMU TUIAMU OKPAaCKH,
HA0Op IJIO/IOB M CeMsAH, KoyuieKuus «[Ipumepbl 3alMTHBIX MPUCITIOCOOTICHUHN Yy
KUBOTHBIX», Mojelb «OCHOBHBIC HAIPABJICHHUS SBOJIONUHN», 00BEMHAS MOJIETh
«CTpOeHHE TOJIOBHOTO MO3Ta MO3BOHOYHBIX».

buoreorpadguueckass kapra wMwupa, KoJeKIus «DOpMbI COXPAHHOCTH
UCKOMAEMBIX JKMBOTHBIX W pacTeHWil», wmonenp ammmkanus «llepexpéct
XPOMOCOM», BJIayKHbIE Npenapatsl «PazButne Hacekomoro», «Pa3BuTue JArymkm»,
Mukponpemnapart «Jlpozoduna» (Hopma, myTaruu (HOpMbI KPBUTEEB U OKPACKH TENA).

JlabopaTopHble U paKkTHYecKne padoThbl:

JlaboparopHasi pabora Ne 1. «CpaBHeHue BHAOB IO MOpP(]OIOrHYecKOMy
KPUTEPHUION.

Jlabopatopnas padbora Ne 2. «Onucanue nprucrnoco0JIeHHOCTH OpraHu3Ma u eé
OTHOCHUTEIIBHOTO XapaKTepa.

Tema 2. Bo3HMKHOBeHHE U Pa3BUTHE )KU3HHU HA 3emuie.

JloHay4yHbIE TpPEACTaBIEHUS O 3apOXKICHUM XKU3HU. HayuHble TUnOTE3BI
BO3HMKHOBEHUSl KU3HM Ha 3emJjie: abuoreHe3 W maHcrnepMus. XuMU4ecKas
ABOMIONMS. AOWOTreHHBIA CHUHTE3 OpPraHWYECKUX BEIIECTB M3 HEOPTaHUYECKHX.
DKCIEPUMEHTAIBHOE MOATBEPAKIACHNE XUMUYECKOW 3BOMOINU. HavanbHble 3Tanbl
ouonornyeckoi sBomooruu. ['unoreza PHK-mupa. @opmupoBanre MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHHE MNPOTOKJIETKHU. l[lepBble KIETKM W HMX 3BOIIOLUSL.
DopMHUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPTaHU3MOB.

PazButne xu3Hu Ha 3emuie 1o 3pam U nepuogaM. Karapxeil. Apxeiickas u
nmpotepo3orickast d3pbl. Ilameosoiickas 3pa u €€ Tepuoabl: KEMOPHUCKUM,
OPJAOBUKCKHUH, CLITYPUHUCKHAM, NEBOHCKUM, KAMEHHOYT OJIbHBIN, TIEPMCKHUU.

Me3o30KcKas 3pa v €€ NEPUOAbI: TPUACOBBIN, FOPCKUNA, MEITOBOM.

KaiiHo30Mckass »pa W €€ mnepuoabl: MAJICOr€HOBBIM, HEOICHOBBIM,
AHTPOMNOT€HOBBIM.

XapakTepuCcTUKa KJIUMaTra U T€OJOTMYECKUX MpoueccoB. OCHOBHBIE ATAIbI
HBOJIIOIMM PACTUTENIBHOIO M KHUBOTHOIO MHUpa. ApomMop]o3bl y pacTeHuidl u
KUBOTHBIX. [10siBIIEHME, pacBET U BBIMUPAHUE TPYII )KUBBIX OPTAHU3MOB.



Cucrema OpPraHMYECKOro MHpA KaK OTpaxeHue >BOMONUU. (OCHOBHBIC
CHUCTEMATUYECKHUE TPYIIbI OPraHU3MOB.

DBOJIIOIMS YETTOBEKA. AHTPOIIOJIOrUs KaKk Hayka. Pa3Burue npencraBieHUi o
NPOUCXOXKIACHUU YelloBeKa. MeToabl H3ydeHHusi aHTpororeHe3a. (CxXoictBa u
pa3nuyus 4E€IOBEKA U )KUBOTHBIX. CUCTEMATHUUECKOE MOJTOKEHHUE YEIOBEKA.

JBrxyiue cuibl (hakTopel) aHTpororenesa. HacneacrBeHHas '3MEHYUBOCTh
U eCTeCTBEHHBIN 0TOOp. OOIecTBEHHBIN 00pa3 >KW3HH, H3TOTOBJICHUE OPYAH
TpyAa, MBILJIEHUE, PEYb.

OCHOBHBIE CTaAUU W BETBU 3BOJIIOIMU YEJIOBEKA: aBCTPAIONUTEKH, HeloBek
yMenbi, YemoBek npaMoxondimuu, YenmoBek HeaHAEpTalbCKui, YenoBek
pa3ymubIii. Haxomku uMCKOmaeMbIX OCTaTKOB, BpPEMsl CYIECTBOBaHMs, 00JIacThb
pacnpocTpaHeHusi, 00bEM TOJI0BHOTO MO3Ta, 00pa3 )KU3HU, OPYIH.

UYenoBeueckue packl. OCHOBHBIE  OOJBIIME  pachl:  €BPOIEOUHAS
(eBpasmiickas),  Herpo-aBCTpajJioujHasi  (dKBaTOpHasibHAsl),  MOHIOJIOMIHAS
(a3maTcko-amepukaHckas).  YepTel  MPUCIOCOOJICHHOCTH  MpEACTaBUTENCH
YEJIOBEUECKUX pPac K YCJIOBHUSIM CYHIECTBOBAHUA. EIMHCTBO YEIIOBEYECKUX pac.
Kpuruka pacusma.

JdeMoHCcTpanuu:

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

Tabmunpl 1 cxembl: «Bo3HukHOBeHHEe CoONHEYHOM cuUCTeMBIY», «PazButue
opraHuyeckoro wmupa», «PacturenpHas KieTka», <« KuBOTHas  KJIeTKay,
«IIpokapuornueckasi kierka», «CoBpeMEHHas CHUCTeMa OPraHMYECKOro MHpay,
«CpaBHEHUE AaHATOMUYECKMX YEPT CTPOCHUSI YEJIOBEKAa U UEIOBEKOOOPa3HBIX
o0e3bsH», «OCHOBHBIE MeCTa TNaJCOHTOJOTMUECKHMX  HAXOJOK  TPEIKOB
COBPEMEHHOI'0 4YelnoBeKay, «/lpeBHeuiue moan», «pesHue mroan», «llepsbie
COBPEMEHHBIE JIIOANY, «UeroBeuecKne pace».

O6opynoBanue:  Mmymsiku  «lIpoucxoxnenne — yenoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HeaHJepTajblla, KPOMaHbOHIIA), CICHKH WU
U300paKEHUsI KaMEHHBIX OpYAWIl TEPBOOBITHOIO 4YelIOBEeKa (KaMHH-YOMIEPHI,
pyOuna, ckpebna), TreoxpoHoJoruyeckass TaOnuna, Kowiekuus «DopMbl
COXPAaHHOCTU MCKOMAEMBIX KUBOTHBIX U PACTCHUIN».

JlaGopaTopHblie U npakTU4YecKue padorThli:

[Tpaktuueckast padora Ne 1. «/3yueHue MCKOMAEMBIX OCTATKOB PACTEHUH U
KUBOTHBIX B KOJUIEKIIMSIX.

DKCcKypeusi «IBONIONUS OPraHMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHBIN WA KPACBEIYECKUN MY3€i).

Tema 3. OpranusMbl U OKpPY:KaIIAs Cpeaa.



DKOJorvs Kak Hayka. 3aJaud U pa3enbl 3KOJOruu. MeTo bl 3KOIOrH4eCKuX
UCCJIeIOBAaHUN. DKOJIOTMYECKOE€ MUPOBO33PEHNE COBPEMEHHOTO YETIOBEKA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAs, IMOYBEHHAs,
BHYTPUOPTaHU3MEHHAS.

Okonornyeckue (akrtopel. Kiaccupukanuss >3KoI0ruyeckux (PakTopoB:
abuotnyeckue, OWOTHMYECKHME U aHTpOINOreHHble. JIeiCTBHE HKOIOTHYECKUX
(hakTOpOB Ha OPraHU3MBI.

AOGuotnueckue (akTopbl: CBET, TEMIEPATypa, BIAKHOCTb. DOTONEPUOIU3M.
[Ipucnocobnenust OpraHu3MOB K  JCHCTBUIO  aOMOTHMYECKMX  (PaKTOpOB.
bronornueckre puTMBI.

buornyeckue dhaxkTopsl. Bunibl OMoTHYECKUX B3aUMOEHCTBUN: KOHKYPEHITHS,
XUIIHUYECTBO, cUMOMO3 U ero (opmsl. [lapazutusm, xoomepaius, MyTyalusM,
KOMMEHCaIu3M (KBapTUPAHCTBO, HAXJICOHUYECTBO). AMEHCAIU3M, HEUTpAIU3M.
3HaueHre OWOTHUYECKUX B3aMMOJEWUCTBHUM /Jii CYIIECTBOBAHUS OPraHU3MOB B
IPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XApAKTEPUCTUKU nomyiasuuu. OCHOBHBIE IOKa3aTENH
HNOMYJISUMU: YHUCIEHHOCTh, IJIOTHOCTh, POXKJIA€MOCTb, CMEpPTHOCTb, IPHUPOCT,
Murpanus. J{nHaMuka YuCIEHHOCTHU MONMYJISIUUU U €€ PEryJIsLus.

JdeMoHcTpanuu:

[Toptpetsi: A. I'ymOonbar, K. @. Pynbe, O. ['ekkerns.

Tabmuupl u cxembl: kapra «lIpupognsie 30Hb1 3eminy, «Cpeabl 0OUTaHUS
opraHusMoB», «®Doronepuoauzm», «llonynsamuu», «3aKOHOMEPHOCTH pOCTa
YHCIEHHOCTHU NOMyJIAIuU HHPY30pun-Tyhenpkn», «llumessie nenm».

JlabopaTopHble U IpaKkTHYecKne padoThbl:

Jlabopatopnas pabora Ne 3. «Mopdonornueckue 0COOEHHOCTU PACTEHUN U3
Pa3HBIX MECT OOUTAHUS.

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

[Ipaktuueckas padora Ne 2. «[loncyéTr miIOTHOCTH NOMYNSIUN Pa3HbIX BUIOB
PaCTEHUI.

Tema 4. Coo011ecTBa 1 YKOJOrHYE€CKHE CHCTEMBI.

CooOmiecTtBo opraHu3mMoB — OuoneHo3. CTpyKTypbl OuOlLEHO3a: BUIOBasd,
NpoCTpaHCTBEHHasA, Tpoduueckas (muieBas). Bunpbl-gomunantsl. CBsizu B
ouoneHose.

Dkoyoruyeckre cucrtembl (3kocucTembl). lloHsiTHe 00 »3KocHCTEME W
ouoreoneHoze. @DYHKIIMOHAIBHBIE KOMIIOHEHTHI HKOCUCTEMBI: MPOAYIEHTHI,
KOHCYMEHTBI, peAyLeHThl. KpyroBopoT BEHIECTB M MOTOK YHEPTUHU B SKOCHUCTEME.
Tpoduueckue (munieBsie) ypoBHU dKOCUCTEMBI. [TuieBrie nenu u cetu. OCHOBHBIE
NOKAa3aTelu 3KOCHCTEMbl: OMoMacca, NPOAYKIHUS. OKOJIOIMYECKUE MHPaAMUJBI:



OPOJYKIIMU, YMUCICHHOCTH, OuoMacchl. CBOHCTBa YKOCUCTEM: YCTOWYUBOCTb,
caMmoperymsiuus, pazsurue. Cykieccusl.

[IpuponHble IKOCUCTEMBI. DKOCUCTEMBI 03€pP M PEK. DKOCUCTEMA XBOWHOIO
WJIM IIUPOKOJIMCTBEHHOIO Jieca.

AHTpOIIOr€HHbIE  3KOCHCTEMBL.  ATPO3KOCHCTEMBI. Y POO3IKOCHCTEMBI.
buonorudeckoe v X034iCTBEHHOE 3HAUEHHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak @akrop ycroiunBoctu dKocucteM. CoxpaHeHUe
OMOJIOrMYEeCKOro pazHooOpasus Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panuiibl, cocTaB U CTPYKTypa
ouocdepnl. KuBoe BemectBo u ero ¢yHkuuu. OcodbeHHOCTH Ouochepbl Kak
rII00AIbHOM JKOCHCTEMBI. J[MHaMHueckoe paBHOBECHME U oOOpaTHasi CBSI3b B
ouocdepe.

KpyroBopoTsl BellecTB U OMOT€OXUMHUYECKUE IUKJIIBI JIEMEHTOB (yTiiepoa,
azora). 3oHabHOCTh Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B OnMochepe 3emiin. AHTPONIOTeHHBIE M3MEHEHUs B Onocdepe.
['mobGanbHbIE SKOIOTHYECKUE TIPOOIEMBI.

CocyiiecTBoBaHMe MPUPOIbI U YesioBeuecTBa. CoxpaHeHue ornopazHooOpasus
KaK OCHOBa YyCTOMYHMBOCTH Ouocheprl. OCHOBa palMOHAIBHOTO YIpPaBICHUS
NPUPOAHBIMHA PECYPCAMU U UX HCIIONb30BaHME. JloCTIKEeHNs OMOJIOTHH U OXpaHa
IPUPO/IBI.

JemoHncTpanum:

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

Tabauupr u cxemsl: «llumieBsie nenu», «bUOLIEHO3: COCTaB U CTPYKTYpay,
«IIpupogueie coobmiectBay, «llenu nutaHus», «IKOJOrMUECKasi TUpPaAMUJIAY,
«buocdepa u yenoBek», «IKocUCTEMA IHPOKOIUCTBEHHOrO Jiecay, « IKOCUCTEMA
XBOMHOro  Jjeca», «buomeHos BogoéMan, «ArpoueHod», «lIpumepHbie
AHTPOIIOrE€HHBIE BO3JAEHUCTBUS HA IPUPOLY», «BaxkHenme HCTOYHUKY 3arpA3HECHUS
BO3JlyXa M TPYHTOBBIX BOA», «llouBa — BaxkHelmIasi cocTaBistomias ouocheps»,
«®DakTopel  gerpajauumud  nouB»,  «llapHukoBwiii  3ddexT»,  «DakTOpbI
PaAMOAaKTUBHOTO 3arps3HeHuss Oumocdeprbr», «OOmas crpykrypa Ouocheps,
«Pacnipoctpanenne xu3Hu B Ouocdepe», «O30HOBBI dKpaH Ouocheps,
«Kpyrosoport yriepona B Ouochepey, «KpyroBopoT azora B IpUpOIEH.

OO6opynoBanue: Mopenb-anmIukanus «TUnuyHble OHOLIEHO3bI», TepOapuii
«PacTurenbHbBIe COOOIECTBAY, KOIUIEKIIUA «bHoeH03Y, «BpeauTenn BaKHEHITUX
CEIIbCKOXO3SIICTBEHHBIX KYJIBTYp», TepOapuu v KOJUICKIIUNA PACTCHHUH U )KUBOTHBIX,
NpUHAJISKAIINE K Pa3HBIM SKOJIOTUUECKUM TpyIiaM ogHOro Buaa, KpacHast kaura
Poccuiickoit  denepaniun, HN300paKeHUsT OXpaHAEMBIX BHJIOB PACTCHUN U
KUBOTHBIX.



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

Cornacio ®I'OC COO, ycraHaBiauBarTCsS TpeOOBaHUS K pe3yJbTaram
OCBOCHHS OOYyYalOIMMHUCS TIPOorpaMM CpeaHero ooOmero oOpa3oBaHMS:
JMYHOCTHBIM, METAMPEAMETHBIM M MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType AMYHOCTHBIX pE3yJNbTATOB OCBOCHUS IpeaMera «buosorus»
BBIJICJICHBI CJIEAYIOIINE COCTABJISIONINE: OCO3HAHNE OO0YYalOIUMUCS POCCUMCKON
rpaXXJaHCKON MJACHTUYHOCTH — 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 OOYYarOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
JEeSITEIbHOCTH I[[€HHOCTHO-CMBICJIIOBBIMM  YCTAHOBKAMH, TMPUCYIIUMU CHUCTEME
OMOJIOrMYECKOT0  00pa30BaHMs, HAJIUYME HSKOJOTMUECKOTO IPaBOCO3HAHUS,
CITIOCOOHOCTH CTaBUTH 1I€JIU U CTPOUTD KU3HEHHBIE TIIaHBI.

JIMYHOCTHBIE PE3YJIbTAaThl OCBOCHUSA NpeaMeTra «bHoJorus» HOCTUraroTCA B
EIMHCTBE YYCOHOW ¥ BOCIUTATENBHOW JCSITEIIBHOCTHA B COOTBETCTBUU C
TPAJIULIMOHHBIMUA POCCUUCKUMU COIMOKYJBTYPHBIMU, HCTOPUYECKUMH U TYXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPHUHSATHIMUA B OOIIECTBE MpaBWIaMU M HOPMaMu
MOBEJICHUS M CIIOCOOCTBYIOT IIpOIlecCaM CaMOIIO3HAHHWS, CAaMOBOCIIUTAHHS 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
TPpAAULUASIM MHOTOHAIIMOHAJIBHOrO Hapoja Poccuiickont denepanuu, npupone u
OKpYXarolIen cpee.

JInuHOCTHBIE pE3yJbTaThl OCBOEHHUS YyueOHOro mnpeaMera «buoaorus
JOJDKHBI OTpaXkaTh TOTOBHOCTH U CIIOCOOHOCTH 00YUYAIOIIUXCS PYKOBOJACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEH MMO3UIIMEH JHUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHHMX  YOEXIEHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBA, PACIIMPEHUE KU3ZHEHHOTO
ONbITa U OMNbITA ACATEILHOCTH B IMPOIECCE pealvu3ald OCHOBHBIX HAlpaBJICHUMN
BOCTIUTATEIbHOM JESITEIbHOCTH, B TOM YHUCJI€ B YACTH:

1) rpaIaHCKOro BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMKM 00YYAIOIIEToCcs KaK aKTUBHOTO U

OTBETCTBEHHOT'O WICHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX MTPaB U 00513aHHOCTEH, YBOXKEHHE 3aKOHA
Y TIPaBONOPSIIKA;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM NEATEILHOCTH MTPHU CO3JJaHUN YUEOHBIX
NPOEKTOB, PEIICHWH Yy4YeOHBIX W TIO3HABATEIBHBIX 3a/1a4, BBIMOJIHEHUHU
OMOJIOrMYECKUX IKCIIEPUMEHTOB;

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

YMEHUE YUYUTHIBATh B CBOMX JCUCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHUBHOI'O
B3aUMOJICHCTBHUS JIFOJEH C pa3HbIMU YOSKICHUSIMU, KYJbTYPHBIMU IIEHHOCTIMU U
COLIMAIbHBIM ITOJIOKEHHUEM;

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

FOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU JIEITEIBHOCTH;

2) NATPUOTHUYECKOT0 BOCTIUTAHUS :

c(hOopMUPOBAHHOCTb POCCUNUCKON rpakIaHCKON UJEHTUYHOCTH, TATPUOTU3MA,
YBa)KE€HUS K CBOEMY HapOJy, 4YyBCTBAa OTBETCTBEHHOCTH 1epesl PoanHoM, roparoctu
3a CBOM KpaH, cBOIO PoauHy, CBOM S3BIK M KYJBTYpy, NPOIUIOE M HACTOALIEE
MHOT'OHAIIMOHAJIBHOTO Haponaa Poccuu;

LIEHHOCTHOE OTHOIIIEHUE K NMIPUPOJHOMY HACJIEIUIO U MAMSATHUKAM IPUPOJIbI,
NOCTHKEHUsIM 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;

ujeiiHas yOeXKIE€HHOCTh, TOTOBHOCTh K CIIy)KeHHIO U 3amure 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 TPUHUMATh OCO3HAHHBIC PEIICHMUS,
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 LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBHUHM C
TpaauuusMHu HaposioB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

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



MOHUMAaHKE YMOIIMOHAIBHOTO BO3/IEUCTBUS KUBOW NPUPOBI U €€ IIEHHOCTH;

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

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

MOHUMAaHUE U pean3alus 3JJ0pOBOro u 0€30MacHOro oopasa Kku3HH (310pOBOe
nUTaHue, COOJII0IEHUE TUTUEHNYECKUX MTPABUI U HOPM, COATaHCHUPOBAHHBIN PEXKUM
3aHATHM W OTHABIXa, peryispHas (Qu3nydeckas aKTUBHOCTH), OEpEeKHOTO,
OTBETCTBEHHOT'O U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (DU3UUECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

NOHUMAHWE LEHHOCTH MNPaBWI HWHJIUBUAYAIBHOTO U  KOJJIEKTUBHOI'O
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:

TOTOBHOCTB K TPYZy, OCO3HAHUE LIEHHOCTH MAaCTEPCTBA, TPYI0JIIOOHE;

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

MHTEpPEC K pa3iuuHbIM cepam npodeccuoHaTIbHON JeATeTbHOCTH, 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 11eJIECO00pa3HOE OTHOIIEHUE K MPUPOJIE KAaK NCTOUHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYyIIECTBOBAHUSI;

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

OCO3HAaHHE TJI00aTBLHOTO XapakKTepa JIKOJOTHUYECKUX MPOOJeM W TyTed uxX
pernieHus;

CIIOCOOHOCTbH UCIOJIb30BaTh MPUOOpETaEMbIe TPU U3YUEHUN OMOJIOT UM 3HAHUS
M yMEHUS TpU  PEIICHHH TpoOJieM, CBSI3aHHBIX C  PAIMOHATBHBIM
OPUPOJONOIb30BAHUEM  (COONIOJIEHHE  TpaBWJl  TOBEACHUA B  IPUPOJIE,
HAIIPaBJICHHBIX HA COXPAaHEHHWE pPABHOBECHS B JKOCHUCTEMaX, OXpaHy BHUJIOB,
IKOCHUCTEM, OHochephl);



AKTUBHOE HENPUATUE ACUCTBUM, IPUHOCAIINX BPEA OKPYKAIOLIEW TPUPOTHON
cpelle, yMEHHE MPOTHO3UPOBATh HEOJATONPUSTHBIE SKOJIOTUYECKUE TMOCIEICTBUS
IPEeANPUHUMAEMBIX IEHCTBUN U ITPEAOTBpALaTh UX;

HAJIMYKE PA3BUTOIO 3KOJIOTMYECKOr0 MBIIUICHHS, SKOJIOTHYECKOM KYIbTYpHI,
OIbITa JEsITENbHOCTH HKOJIOTMYECKOM HAIpPABJIEHHOCTH, YMEHUS
PYKOBOJICTBOBATBHCS MMM B IIO3HABATEJIbHOM, KOMMYHHMKaTUBHONH WM COLMAJIBHOU
IPAKTUKE, TOTOBHOCTH K YYaCTHIO B IPAKTUYECKOMN AEATEINBHOCTH IKOJIOIMUECKOM
HAIpPABJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHHUSA:

c(OPMUPOBAHHOCTb MMPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKH M OOILIECTBEHHOW NPAaKTHKH, OCHOBAHHOIO HA JUAJiOre
KYJbTYp, CIOCOOCTBYIOIIET0 OCO3HAHHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIIECHCTBOBAHHUE SI3bIKOBOM M YMTATEIbCKOW KYJIBTYPbl KaK CpEACTBa
B3aUMOJICHCTBHSI MEXKY JIFOAbMU U IO3HAHUS MUDPA;

NOHMMaHUe crnenu@uKku OWOJIOTUM KaK HayKd, OCO3HaHUS €€ poiu B
(GopMUpPOBAaHUU PAIMOHATBHOIO HAYYHOTO MBIIIJIEHUS, CO3/aHUU LIEJIOCTHOTO
Ipe/CcTaBlieHus 00 OKpY)KalolleM MHpE KaK O €AUHCTBE MPUPOJIbI, YeJIOBEeKa U
obmiecTBa, B IO3HAHUM HNPUPOJHBIX 3aKOHOMEPHOCTEH U pelleHHH Hpolsem
COXpaHEHUs IPUPOJAHOIO0 PABHOBECHS;

yOEeXKIEHHOCTh B 3HAYMMOCTU OHMOJIOTMHU JJII COBPEMEHHOW IMBUJIM3ALNM:
oOecrieyeHus: HOBOI'O YPOBHSI Pa3BUTHS MEAMIIMHBI, CO3/IaHHE TEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh  pecypcHble MpoOJIeMbl  Pa3BUTHS
YeJI0BEUECTBa, NIOMCKA MyTel BbIXOAA U3 INIOOATBHBIX IKOJOTHYECKUX MPOoOJieM U
o0OecrieyeHusi  nepexoja K  YCTOMUMBOMY  Pa3BUTHIO,  PalMOHAIBHOMY
UCIOJIb30BAaHUIO TMPUPOJHBIX PECYpCOB U (POPMUPOBAHUIO HOBBIX CTAHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUH OWOJIOTMYECKUX 3HAHUM B LEIIX
NOBBILIEHUS OOIIEN KYyJIbTYpbl, €CTECTBEHHO-HAy4HOW TIPAaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHATILHOW TPaMOTHOCTU OOydarommxcs, GopMupyeMoi
IpY U3y4YE€HUU OUOJIOTHH,

NOHMMaHHUE CYILHOCTU METOJOB IO3HAHMS, UCIIONb3YEMBIX B €CTECTBEHHBIX
HayKaxX, CIOCOOHOCTH UCIOJIb30BaTh MOJIy4aeMble 3HaHHUS [JIsl aHalu3a |
OOBSICHEHMSI SIBJICHUM OKpY)KAlOIIEro MUpa M NPOUCXOASIIHUX B HEM HM3MEHEHUH,
yMEHHE JielaThb OOOCHOBAHHBIE 3aKJIIOUEHUS HAa OCHOBE HAy4YHBIX (AKTOB U
UMEIOLIUXCS JAaHHBIX C LEJBI0 MOJYYEHHS IOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSATENIbHO MCMOIb30BaTh OMOJIOTUYECKUE 3HAHUS IS
peleHus npobJieM B peabHbIX )KU3HEHHBIX CUTYalIUsX;

OCO3HAHME ILIEHHOCTU HAYYHOM JEATEIbHOCTH, TOTOBHOCTH OCYILECTBIISTH
OPOEKTHYIO M HCCIIEA0BATENbCKYIO AESITENbHOCTh HHAMBUYAIbHO 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 ydeOHOro mpeamera «buomorusy
BKJIFOYAIOT: 3HA4YMMbIe JJI1  (OPMUPOBAHUS MHPOBO33PECHHS OOYyJarONUXCs
MEXIUCHUILUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHbIC MOHSTHS, OTPAKAIOIIUE
IEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa M ChHeuu(uKy METOJO0B TMO3HAHMUS,
UCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKaX (BELIECTBO, YHEPTHs, ABJIECHUE, MPOLECC,
CUCTEeMa, Hay4HbIA (PakT, MPUHIMI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs,
ucclieloBaHre, HaOI0IeHNne, U3MEPEHHE, IKCIIEPUMEHT U IPYTUX ), YHUBEPCATbHbIE
yueOHbIe JCeHCTBUS (IIO3HABATENIbHBbIE, KOMMYHUKATHUBHBIC, PETYJISITUBHBIC),
obecrieunBaromue GopmupoBanue HyHKIIHMOHATHHOW IPAMOTHOCTH M COIMATILHOMN
KOMIIETCHIIMM  OOYYalolMXCsl, CIOCOOHOCTh OOyYarolUXCS  HUCIOJb30BaTh
OCBOEHHBIE MEXKIUCIIUTUTUHAPHBIE, MUPOBO33PEHUYECKHUE 3HAHUS U YHUBEPCATIbHbIC
y4eOHBIC IEWCTBYSI B TIO3HABATEIHLHON U COIMATILHOM MPaKTHKE.

MeranpenMeTHbIle PE3yJIbTaThl OCBOCHHS TMPOTPAMMEBI CPEIHET0 OOIIero
00pa30BaHus TOJKHBI OTPaXXaTh:

OBaanenne YHUBEpPCATbHBIMH yueOHBIMU MO3HABATEIbHBIMH
AeCTBUAMMU:

1) 6a3oBbIe JIOTHYECKHE ICHCTBUS:

CaMOCTOSITeTbHO  (OpMyNIMpOBaTh U aKTyaJIM3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TMPU OCBOCHWM 3HAHUNA TPHUEMBI JIOTUYECKOTO MBIITUICHHUS
(aHanmu3a, CHHTE3a, CPaBHEHUs, KiIacCU(pUKAIIK, 0000IIEHNS), PACKPBIBATH CMBICT
OMOJIOrMYECKUX TOHSATUN (BBIJCISATh UX XapaKTEpHbIC MPU3HAKU, YCTaHABIMBATh
CBSI3M C IPYTUMU MOHSATUSIMU);

OTIpEeeNITh 1EIU JeATEIbHOCTH, 33JaBas MapamMeTpbl U KPUTEPUH UX
JOCTHKEHUS, COOTHOCUTH PE3YJIbTAThI ACSITEIHLHOCTH C TOCTABICHHBIMHU LIEISIMU;

UCIOJIb30BaTh OMOJIOTMYECKUE MOHATHUS ISl OObsICHEHUS (DAKTOB U SIBJICHUI
KUBOU MPUPOJIBI;

CTPOUTH JIOTMUECKHE pPaCCyXJIeHUs (MHIYKTUBHBIC, JIEIYKTUBHBIC, TIO
AQHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTH U TMPOTHUBOPEUYUS B pacCcMaTPUBAEMBIX
SIBJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3aKJIFOUCHUS;

MPUMEHATH CXEMHO-MOZEIbHBIE CPEJICTBA JIsl IPECTABICHUS CYIIECTBEHHBIX
CBS3€H W OTHONIEHWH B M3yYaeMbIX OHOJOTHYECKUX OOBEKTaX, a TakkKe
MPOTUBOPEUUM Pa3HOTO pOJa, BBISBICHHBIX B Pa3IUYHBIX WHOOPMAIIMOHHBIX
UCTOYHUKAX;



pa3pabarbiBaTh IUIaH PEIICHUS MPOOJIEMBbI C YUETOM aHAIN3a HMEIOIINXCS
MaTepUaJbHBIX U HEMaTEepUaIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JIEITETLHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJSIM, OIIEHUBATh PUCKH MOCIIECTBUI AESITEIbHOCTH;

KOOPJAMHUPOBATh U BBIMOJIHSITH pabOTY B YCIOBUSIX PEaTbHOT0, BUPTYaJIbHOIO
U KOMOMHUPOBAHHOT'O B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHUE eHCTBUA:

BJIQJIETh HABBIKAMU YUEOHO-UCCIIEIOBATEIBCKON U TPOCKTHOMN JIEATEIbHOCTH,
HaBbIKAMU  pa3pelieHus MpodJieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY MTOMCKY METOJIOB PEUIECHUS MPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3JIMYHBIX METO/IOB MO3HAHUS;

UCIIOJIb30BaTh PA3IMYHbIC BUJBI JIEATEIIBHOCTH IO TMOJYYEHUIO HOBOIO
3HAHMSI, €r0 HWHTEpPHpeTaluy, NPeoOpa3oBaHUI0O M NPUMEHEHUI0 B Yy4eOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPH CO3/IaHUU YYEOHBIX U COIUATBHBIX IPOEKTOB;

(bopMHUPOBATH HAYYHBIN THUI MBIIUICHUS, BIAJCTh HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMU TTOHSATUSMU U METOaMU;

CTaBUTh W (opMynupoBaTh COOCTBEHHBIE 3aJadyd B 00pa30BaTEIbHOM
NESATENIbHOCTU U )KU3HEHHBIX CUTYyalUsX;

BBISIBJISITh [IPUUYMHHO-CJICACTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3ajlauy,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHMs], HAXOAUTh apTyMEHTHI JIs TOKa3aTeIbCTBa CBOUX
YTBEPKJECHUMN, 3a]1aBaTh MapaMeTPhbl U KPUTEPUU PELICHUS;

AHAJM3UPOBATH TMOJYYECHHbIE B XOJE€ pEUICHUA 3a/Jaud pPe3yJbTaThl,
KPUTUYECKHU OIIEHUBATH UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCJIOBUSIX;

J1aBaTh OIICHKY HOBBIM CHUTYyAaIUsIM, OLICHUBATh IPHUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh 1IEJICHANPABIECHHBIA MOUCK IMEPEeHOCa CPEACTB M CIOCOOOB
NEeNcTBUS B MPOPECCUOHATIBHYIO CPENY;

yMETh TMEPEHOCUTh 3HAHUS B TMO3HABATEIIBHYI0 U TMPAKTHYECKYIO 00JIaCTH
KUZHEAEATEIbHOCTH;

yYMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTAaTh HOBBIC WJICH, MpeJjiaraTh OPUTHMHAIBHBIE MOAXObl M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE aJIbTEPHATUBHBIEC PEIICHUS.

3) pabora ¢ naopmanueii:

OpPUEHTUPOBATHCS B PA3TUYHBIX UCTOYHHKAX WH(MOpPMAIH (TEKCTE y4eOHOTO
nocoOusi, HAay4YHO-TIOMYJSAPHOW JHUTEparype, OHOJOTMUECKUX CJIOBApSIX U
CIIPaBOYHMKAX, KOMIIBIOTEPHBIX Oa3ax JaHHbIX, B VHTepHeTre), aHaIU3UpPOBATh
UHGOPMAITNIO PA3IMYHBIX BUIOB U (HOPM MPEACTABICHUS, KPUTUIECKU OLICHUBATh
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTE;



(opMynHpOBaTh 3aMpOChl U MPUMEHATH PA3IMYHBIE METOABI MPHU MOUCKE U
orbope Ouonornueckor MHMOpMaIuU, HEOOXOAUMOM MJi BBIMOIHEHUS YIEOHBIX
3ajay;

npuoOpeTaTh OMNBIT MCMHOIb30BaHUS HMH(POPMALIMOHHO-KOMMYHHUKATUBHBIX
TE€XHOJIOTUM, COBEPIIEHCTBOBATh KYJIbTYpPY aKTUBHOI'O UCIIOJIb30BAHUS PA3IMUHBIX
MIOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO ~ BBIOMpaTh  ONTUMaNbHYIO  (OpMYy  INpEACTaBICHUS
ounonornueckoi napopmammu (cxembl, TpaduKu, TUarpaMMBbl, TAOIUIBI, PUCYHKH U
Apyroe);

UCIIOJIb30BaTh HAYYHBIM $3BIK B KadyecTBE CpeAcTBa NpU paboTe C
Ouosjornyeckor HH(pOpMANUE: TPUMEHSATh XUMHUYECKHe, (Qundyeckue W
MaTEMaTUYECKUE 3HAKM U CUMBOJIBL, (HOpMynbl, aOOpeBHATYpY, HOMEHKIATYpY,
UCIIONIb30BaTh W MpeoOpa3oBbIBATH  3HAKOBO-CUMBOJHMYECKHE  CPEACTBA
HaTJISTHOCTH;

BJIAJCTh ~ HABBIKAMHM  pACIIO3HABAHUS W 3alUTHl  WHGOpMAIWH,
nH(GOPMAITMOHHON 0€30MacHOCTH TUIHOCTH.

OBJaieHUe YHUBEPCAJbHBIMU KOMMYHUKATHBHBIMY /1€ICTBUSIMM:

1) obmmeHme:

OCYILIECTBIISATh KOMMYHHUKAIIMK BO BCeX chepax *KU3HU, aKTUBHO YUaCTBOBATh
B JMAJIOTe€ WIM JUCKYCCHUU IO CYIIECTBY OOCYXIaeMOW TeMbl (yMEHHE 3a/JaBaTh
BONPOCHI, BBICKA3bIBATH CYXKJACHUS OTHOCUTEIBHO BBIMOJIHEHUS MpeajaraeMoi
3a/1au, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3MIIMKM JPYTUX YYACTHUKOB
JMajnora Wi JUCKYCCUN);

pacno3HaBaTh HeBepOaJbHBIE CpEACTBA OOIIECHUS, IOHUMATh 3HAYEHHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIIOK BO3HUKHOBEHUS KOH(JIMUKTHBIX CUTYyalUH,
YMETb CMAr4aTh KOH(QIMKTHI U BECTH NEPETOBOPHI;

BJaJIeTh Pa3IUYHBIMH CIIOCOOaMU OOIIEHUS W B3aUMOJEHCTBUS, MOHUMATH
HaMEPEHUs IPYruX JOJEeH, MPOSIBIATh YBAKUTEIbHOE OTHOLUIEHUE K COOECETHUKY
U B KOPpEKTHOU (hopme GOopMyIHpOBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOKO TOYKY 3pPEHHUS C HMCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHAs eITeJIbHOCTh:

NOHUMATh M MCIOJNb30BATh MPEUMYIECTBA KOMAaHIHON M MHIUBHUIYaJIbHOU
paboThI TIPH pelIEHUN OUOJIOTHYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
NPUMEHEHUS TPYMIOBBIX (HOPM B3aUMOJCHCTBHS MPHU PEUICHUH YUeOHOM 3a/1a4H;

BBIOMpATh TEMATUKy M METOJIbl COBMECTHBIX IEHUCTBUHA C Y4YETOM OOLIMX
MHTEPECOB U BO3MOXKHOCTEH Ka)10T0 YjeHa KOJIJIEKTHBA;

OpUHUMATh  LIE€IM  COBMECTHOM  JIEATENIbHOCTH, OpTraHHU30BbIBATH U
KOOPAWHHUPOBATh JCUCTBUS MO €€ MOCTHXKEHUIO: COCTABIATH IUIAH JCHUCTBUU,



pacupenensTh poiu € Y4ETOM MHEHUHM Y4YaCTHHUKOB, OOCYXJAaTh peE3yNbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOET'O BKJIAJIa M KAXI0I'0 yYaCTHUKA KOMaH/Ibl B OOLTUI
pe3ynbTaT Mo pazpadOTaHHBIM KPUTEPHSIM;

IpeIaraTb HOBBIE TIPOEKTHI, OLEHMBATh HUAEH C IMO3UIMM HOBU3HBI,
OPUTMHAIIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBJIATh TO3UTUBHOE CTPATErM4eCKOE IIOBEIECHHUE B Pa3JIMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpAKEHHE, OBITh MHUIIMATHBHBIM.

OgJy1ajieHHE YHUBEPCAIbHBIMH PeryIssTHBHBIMH ACHCTBUAMMU:

1) camoopranuzanusi:

UCMOJIb30BaTh OMOJIOTMYECKHE 3HAHUS I BBIABICHUS MpoOJeM M HX
pEILIeHMs B )KM3HEHHBIX U YYEOHBIX CUTYyalUsX;

BbIOMpAaTh Ha OCHOBE OHMOJOTMYECKMX 3HAHUM LIEJEBbIE U CMBICIOBBIE
YCTAHOBKHM B CBOMX JIEMCTBHUSIX M MOCTYIKax IO OTHOUIEHUIO K YKUBOU MPUPOJE,
CBOEMY 3JI0POBBIO U 3/I0POBbIO OKPYKAIOIINX;

CaMOCTOSITETIbHO OCYLIECTBIIATH IO3HABATENIBHYIO JIESITENbHOCTD, BBISBIATH
npoOJIeMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3a]la4yu B 00pa3oBaTEIbLHON
NEATENbHOCTH U JKU3HEHHBIX CUTyalUsX;

CaMOCTOSITENTHO COCTABIIATH IJIaH PELICHHsI TPOOJIEMBI C YUETOM UMEIOLTNXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANIOUYTEHUM;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacHIMpATh paMKH Y4eOHOT0 MpeaMeTa Ha OCHOBE JIMUHBIX MPEIIOUTECHUN;

JieNiaTh OCO3HAHHBIN BEIOOD, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32
peuieHue;

OLICHMBATh PUOOPETEHHBIN OIBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO W TIPOSBICHUIO HIUPOKOW DJPYAUIUMH B
pa3HBIX 00JIaCTSAX 3HAHWM, TMOCTOSHHO TOBBINIATH CBOM OOpa30BaTEIbHBIN H
KYJIbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTYaIUsIM, BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIENAM;

BJIaJ€Th  HABbIKAMHU  IO3HABAaTEJIbHOM  peQuieKCuM Kak  OCO3HaHHUS
COBEpIIAEMBIX JCHUCTBUM M MBICIUTENBHBIX MPOLECCOB, HUX PE3YJIbTATOB U
OCHOBaHUI, UCHOJIb30BaTh MPUEMBI peduIeKCUH Ji1 OLUEHKU CHUTYyalllH, BhIOOpa
BEPHOI'O PELICHNS;

YMETh OLICHUBAaThb PUCKHM W CBOEBPEMEHHO NPUHUMATHh PEMIEHUS IO HUX
CHUKEHHUIO;

IPUHUMATh MOTHBBI M apryMEHTbl APYrUX MpPH aHAIW3€ PE3YIbTAaTOB
NEATEIbHOCTH;



3) npuHsTHE ceOs ¥ IPYTHUX:

OpPUHUMATh ce0sl, IOHMMAasi CBOM HEJOCTATKHU U JIOCTOMHCTBA;

IPUHUMAaTh MOTHBBI W apryMEHTBhl JPYIMX IIPM AaHAIN3E pPeE3yJIbTaTOB
NEeATEIbHOCTH;

NpHU3HABaTh CBOE MPAaBO U MPABO APYIHX HA OIIUOKH;

pa3BUBATH CIIOCOOHOCTh IOHUMATh MUP C MO3UIMH IPYroro 4eJ0BeKa.

INPEAMETHBIE PE3YJIBTATDBI

[Ipeamernbie pe3ynbrarbl ocBoeHUs nporpammbl COO mno Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue st yaueoHoro npeamera «buonorus»
HAy4YHbIE 3HAHUSA, YMEHUS U CIOCOOBI IEUCTBUN MO OCBOCHUIO, HHTEPIIPETALIMU U
npeo0pa3oBaHUIO0 3HAHUN, BUBI JIEATEILHOCTH MO MOJYYEHUIO HOBOI'O 3HAHUS U
NPUMEHEHUIO 3HAHWUW B PA3JIMYHBIX YUYEOHBIX CHUTYaIUSX, a TAKKE€ B PEATbHBIX
KU3HEHHBIX CUTYallMsX, CBSI3aHHBIX ¢ Owosorued. B mporpamme mnpenMeTHbIe
pe3ynbTaThl MPEACTABIECHBI IO F0J1aM 00y4YEHUS.

[IpenmerHble pe3ynbTaThl OCBOCHMS ydeOHOro npeamera «buosnorus» ¢ 10
Kj1acce NOJKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUNA O MECTE U POJIH OMOJOTUHU B CUCTEME HAYYHOI'O
3HaHMSI €CTECTBEHHBIX HayK, B ()OPMHPOBAHHUU COBPEMEHHOM €CTECTBEHHO-
HAyYHOM KapTUHBI MHpa U HAYYHOTO MHUPOBO33PEHHUSA, O BKJIAJE POCCHMCKUX W
3apyOEKHBIX yU€HBIX-OMOJIOTOB B pa3BUTHE OHWOJOTWH, (PYHKIMOHAIBHOU
rPaMOTHOCTH Y€JIOBEKA JJIsl PELICHHS )KU3HEHHBIX 3a/1ad4;

YMEHHUE PACKpbIBaTh COJEpKaHHEe OMOJOrMYECKHX TEPMHHOB W TOHSITHMA:
KU3Hb, KJIETKA, OpPraHu3M, MeTa00Jin3M (0OMEH BEIECTB U MPEBPALEHUE SHEPTHUH ),
romMeoctad (camMoperyisinusi), YpOBHEBash OpraHu3alusl JKUBBIX  CHUCTEM,
CaMOBOCHPOU3BEICHHE (PENPOAYKIHS), HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U
pa3BUTHE;

yMEHUE Wu3JaraTh OWOJOTUYECKHE TEOpUH (KJIETOYHAas, XPOMOCOMHas,
MyTallMOHHAsA, IIEHTpajbHas JIOTMa MOJICKYJIApHOM Ouonmorun), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u ydeHnus (0 LEHTpax MHOrooOpasus u
MPOUCXOXKAEHUS KyIbTYpHBIX pacTenuid H. M. BaBuiioBa), onpenensaTs rpaHUIbl KX
MPUMEHUMOCTH K KUBBIM CHUCTEMAM;

yMEHHE BIIaJIETh METOJaMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOICHUE U
ONKMCAHHUE MKUBBIX CHUCTEM, NPOLIECCOB U SIBICHUI, OpraHu3aius U MpPOBEACHUE
OMOJOTUYECKOT0 SKCIIEPUMEHTA, BHIIBUYKEHUE TUIIOTE3bI, BBISIBICHHE 3aBUCUMOCTH
MEXIY HCCIENYEeMbIMU BEIUYMHAMH, OOBSICHEHUE TMOJNYYCHHBIX PE3yJbTaTOB,
UCIIOJIb30BAHHBIX HAYYHBIX MOHSITUN, TEOPUM M 3aKOHOB, YMEHHE JI€NIaTh BHIBOJIbI
HA OCHOBAHMH IOJYYEHHBIX PE3YJIbTATOB;



YMEHHUE BBIACIATh CYIIECTBEHHBIC MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
AyKapuoT, OJHOKJIETOYHBIX W MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEUIECTB M MPEBpAIIeHUs PHEPrUM B KIETKE, (POTOCHHTE3a,
IUTACTUYECKOr0 M JHEPreTUYecCKOro oOMEHa, XEMOCHHTE3a, MHUTO03a, Melo03a,
OIUIOJIOTBOPEHUS, PA3MHOXKEHUS, WHIUBUIYaJbHOI'O pPa3BUTUS OpraHU3Ma
(oHTOTEHE3);

yMEHHUE MPUMEHSATh MOJIyYEHHbIE 3HAHUS JUIsI OOBSICHEHUS OMOIOTHYECKUX
IIPOLIECCOB W SIBJICHUM, JUISl NPUHATHS NPAKTUYECKUX PEIICHUN B MOBCEIHEBHOU
KU3HU C LEIpl0 oOecnedeHus: Oe30MacHOCTH CBOErOo 3[0pOBbS M 30POBBS
OKPYXAIOIUX JIOJIEH, COOI0/IEHHsT HOPM IPaMOTHOTI'O MOBEJICHUS B OKPYKAIOIIEH
NPUPOJHON Cpelle, MOHUMaHUE HEOOXOIWMOCTH HCIOIb30BAHMS JTOCTHKECHHIM
COBPEMEHHOU ounonoruu 51 OMOTEXHOJIOTUI JUTS PalMOHAIBHOTO
IPUPOIOIIOIb30BAHUS;

YMEHHE peuiaTh JJEMEHTApHbIE TEHETUYECKHE 3aJadyd Ha MOHO- U
TUTHOPUIHOE CKpENIMBAaHWE, CIICTUICHHOE HACIEOBaHUE, COCTAaBJISATH CXEMBbI
MOHOTHOPHUTHOTO CKPEITUBAHMS IS TPEACKAa3aHUs HACIEIOBAHUS MPHU3HAKOB Y
OpPraHU3MOB;

YMEHHUE BBINONHATH JIA0OpATOPHBIE U TpPAKTUYECKHWE paldOoThl, COOMIOAATh
npaBWiIa Mpu paboTe ¢ y4eOHBIM 1 1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHUE KPUTHUYECKH OIIEHMBATh M HHTEPIPETUPOBATH HUHPOPMAIUIO
OMOJIOTUYECKOTO  COJEPKaHMsI, BKIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHUS W3
Pa3IMYHBIX UCTOYHUKOB (CpEACTBA MAacCOBOM MH(OpPMALIMU, HAYUYHO-TIOMYJISIPHBIE
MaTepHallbl), STUYECKUE aCMEKThl COBPEMEHHBIX WCCIIENOBAaHUA B OHOIOTHH,
MeAUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO03[aBaTb COOCTBEHHbIE IHUCbMEHHbIE M YCTHBIE COOOLIEHUS,
000011ass OMOIOrMYecKyl0 UH(POPMAIIHIO U3 HECKOJIbKUX MCTOYHUKOB, TPAMOTHO
UCTIOJIb30BaTh OHATHIHBIN amnmapaT OMOJIoTHH.

[IpenmeTrHble pe3yibTaThl OCBOeHUs yueOHoro mpeamera «buonorus» ¢ 11
Kj1acce JOMKHBI OTPAXKATh:

c(hOpMHPOBAHHOCTh 3HAHUW O MECTE W POJIU OUOJIOTUU B CHCTEME HAYYHOTO
3HaHUSI €CTECTBEHHBIX HAyK, B (HOPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-
HAYYHOM KApTUHBI MUpa U HAy4YHOTO MHMPOBO33PEHHUS, O BKJIaJ€ POCCUHCKUX U
3apyO€KHBIX YU€HBIX-OMOJIOTOB B pa3BUTHE OHOJOTWH, (QPYHKIMOHAIBHOU
rPaMOTHOCTH Y€JIOBEKA JJIsl PELICHHS )KU3HEHHBIX 3a/1a4;

yYMEHHUE PACKPHIBATH COACPKAHNE OMOTOTUYECKUX TEPMUHOB U MOHSTUIN: BU/I,
MOMYJIAIUS, TeHO(MOH, DBOJIOIMSA, ABUXKYIIHE CUIbI ((aKTOpPHI) HSBOJIOINH,
PUCIIOCOOJICHHOCTh OPraHW3MOB, BUI000pa30BaHUE, IKOJIOTHYECKUE (PAKTOpHI,
DKOCHCTEMA, NPOAYUEHTHl, KOHCYMEHTBI, PEAYLEHTbl, LENH MNUTaAHUs,
AKOJIOTHYECKas pamMua, Onoreorenos, onocdepa;



YMEHHE W3JIaraTh OHWOJOTHYecCKHe Teopuu (dBOMIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKas TCOPHUS DOBOJIOIMH), 3aKOHbI M 3aKOHOMEPHOCTHU
(3apomprmieBoro cxoactea K. M. bapa, uepenoBaHus TJIaBHBIX HaIpaBJICHUN |
nyteit sBomonm A. H. CeseprioBa, yuenus o 6uochepe B. 1. Bepuaackoro),
OTIPEENSITh TPAHUIIBI KX TPUMEHUMOCTH K )KHUBBIM CHCTEMAaM;

YMEHHE BJIaJIETh METO/IaMH HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOIIOICHNE U
OMKMCAaHHUE YKUBBIX CHUCTEM, NPOILIECCOB U SIBJICHUI, OpraHu3aius M MpPOBEACHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIIBIDKCHUE THIIOTE3bI, BBISIBJICHUE 3aBUCUMOCTH
MEXITY HCCIEAYEeMbIMU BEIUYMHAMH, OOBSICHEHUE IONYYCHHBIX PE3yJbTaTOB,
UCTIOh30BAaHHBIX HAYYHBIX MOHITHHA, TEOPUI M 3aKOHOB, YMEHHUE JIENaTh BBHIBOJIBI
HA OCHOBAHMH TOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIICIATh CYIICCTBCHHBIC MPU3HAKU CTPOCHUS OMOJIOTHYECKHUX
OOBEKTOB: BHIOB, TMONYJAIHWA, TPOAYIEHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOTeOIeHO30B W JKOCHUCTEM, OCOOCHHOCTH TMPOILIECCOB: HACJEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHJI000pa30BaHUS, MPUCIIOCOOICHHOCTH
OpPraHWU3MOB, JICUCTBHS DKOJOTHYECKHX (PAaKTOPOB HA OPraHM3MBI, TIEpPEeHOCa
BEIIECTB M TIOTOKAa DHEPrUM B DKOCHUCTEMAaxX, AaHTPONOICHHBIX HW3MCHCHHHA B
AKOCHCTEMAax CBOCH MECTHOCTH, KPYroBOPOTa BEIIECTB M OWOT€OXUMHUYECKHX
ITUKJIOB B Onocdepe;

yMEHHE TPUMEHSATH TOJTyYEHHBIE 3HAHUS ISl OOBSCHEHUS OMOIOTHYECKHUX
IIPOIIECCOB M SIBJICHUH, JUIS MPUHSATHS MPAKTUYECKUX PEHICHUH B MOBCEIHEBHOM
KU3HU C IeTplo obecreueHuss Oe30ImacHOCTH CBOETO 3J0POBbS W 3I0POBBS
OKPYXAIOIIUX JIOJEH, COOI0IEHNST HOPM TPaAaMOTHOTO TIOBEJICHUS B OKPYKAIOIICH
NPUPOJHON Cpele, MOHMMaHuE HEOOXOIUMOCTH WCIOJIb30BAaHUS JOCTHIKESHUN
COBpPEMEHHOW OMOJIOTUH JIJISl palliOHAIEHOTO MPUPOAOIIOIE30BAHNUS;

yMEHHUE peliaTh dJIEeMEHTapHbIe OMOJIOTHYECKHEe 3aJ]auM, COCTABISATh CXEMBI
nepeHoca BEleCTB U SHEPTUU B IKOCUCTEMAaX (LU MUTAHUs);

YMEHHUE BBINOJHATH JIa0OpATOPHbIE M MpakTUYECKHue paldoThl, COOJOATh
paBUiIa Mpu padoTe ¢ y4eOHBIM U J1a00paTOPHBIM 000PYI0BAHUEM;

yMEHHE KPUTHUYECKH OIICHMBATh ¥ HWHTEPHPETUPOBATH HHQPOPMAIIUIO
OMOJIOTMYECKOT0 COAEP)KaHMSA, BKJIIOYAIONIYI0 IICEBJOHAYYHbIE 3HAHUSA W3
Pa3IUYHBIX UCTOYHUKOB (CpPEICTBAa MacCoBOW MH(OpMAIINU, HAyYHO-TIOMYJISIPHBIC
MaTepuaibl),  pacCMaTpUBaTh  TJO0AJBHBIE  JKOJOTUYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (DOPMHUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHHE CO0371aBaTh COOCTBEHHBIE IMHCHMEHHBICE W YCTHBIE COOOIICHUS,
000011as1 OMOJIOTHYECKYI0 MH(GOPMAILIMIO U3 HECKOJIBKMX HCTOYHUKOB, TPAMOTHO
UCTIOJIh30BaTh TIOHATUHHBIN anmapat OUOJIOTHH.
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JKuBkle cucTeMBl U BX
opraHusanusa

bubanorexa
[HOK
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XUMHYECKHUH COCTaB U
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HOK
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LHOK
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HOK
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11 KVIACC

HaumenoBanue KoanuyecTBo 4acoB
pa3aesioB U TeM Bcero KP JIP P 20P
NMPoOrpamMmbl
Bubianoreka
1 DBOIOLIMOHHAS 9 2 HOK
ononorus https://m.edso
0.ru/7f41cc74
bubmnoreka
Bo3HukHOBEHME U OK
2 pa3BUTHE )KU3HU Ha 9 1 1 1
Jere https://m.edso
0.ru/7f4lcc74
Bbubanoreka
3 Opranusmsl U 5 2 1 I[HOK
OKpyJKarolmas cpena https://m.edso
0.ru/7f4lcc74
CooO1mtectBa 1 BI?EHOTGKa
4 JKOJIOTUYECKHAE 9 1 ]h_Et «-/im.edso
CHCTEMDL 0.ru/7f41cc74
bubanoreka
5 PeszepBHOE Bpems 2 HOK
https://m.edso
0.ru/7f4lcc74
OBHIEE KOJIMYECTBO 34 2 4 2
YACOB I10 ITPOTPAMME
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MMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI

10 KIJACC

Kon
NpoBepsieMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHBIE Pe3yabTAThI OCBOEHHUS OCHOBHOI
o0pa3oBaTeIbHOI MPOrpamMMbl CpelHero 001ero 00pa3zoBaHus

CdhopmupoBaHHOCTH 3HAHUI O MECTE U POJIM OMOJOTHH B CHCTEME
HAayYHOTO 3HAHMUSA ECTECTBEHHBIX HayK, B (OPMHUPOBAHUU
COBPEMEHHOM E€CTECTBEHHO-HAYYHOM KapTUHBI MHpa W HAay4HOIO
MHUPOBO33PEHHUS; O BKJIAJAE€ POCCUMCKUX M 3apYOEKHBIX YUEHBIX-
OMOJIOroB B pa3BUTUE OMOJOTHH; (PYHKLIHOHAJIBHOM TI'PaMOTHOCTH

YCJIOBCKA Ui PCIICHHUA J)XKU3HCHHBIX 3a1a4

YMeHHue packpeiBaTh COJEpKaHWE OUOJIOTHYECKUX TEPMUHOB H
MOHSTUI: KU3Hb, KJIETKA, OPTaHU3M; MeTab0I1M3M (OOMEH BEIIECTB U
MpeBpalleHue 3HEPTruu), roMeocTa3 (camoperyislus), ypOBHEBas
OpraHu3aIus KUBBIX CUCTEM, CAMOBOCIIPOU3BEICHUE (PETPOTYKIIHS),

HACJI€ACTBEHHOCTh, UBMCHYHNBOCTB, POCT U PAa3BUTHUC

VYMmenue  u3narate  OuojorMyeckue — Teopuu  (KJIEeTOuHas,
XpoMOCOMHasi, MyTanmonHas), 3akonsl (I'. Mengens, T. Moprana,
H.M. BaBwioBa) u yueHus (0 IIEHTpax MHOrooopasus u
IIPOUCXOXAECHUA  KynbTypHbIX pactenuid H.M.  Basuiosa),

OIPEACIEATh I'PaHULbI UX NTPUMCHHUMOCTHU K KUBBIM CUCTCMaM

YMeHue BIageThb METOJaMM HAy4YHOTO IO3HaHWs B OHOJIOrHU
(HaOuyro/leHNE W OINHMCAHME KMBBIX CHUCTEM, MPOLIECCOB U SIBJICHUM;
OpraHu3ansi W TPOBEJICHHE OWOJIOTUYECKOTO OSKCICPUMEHTA,
BBIJIBUKCHUE  TUIIOTE3bl;  BBIABICHUE  3aBUCHUMOCTH  MEXKIY
HCCIIEAYyEMbIMU BEJINYUHAMU, 00BsICHEHUE ITOJIY4ECHHBIX
pe3y/bTaTOB, HCIIOJIB30BAHHBIX HAy4YHBIX IIOHATHH, TEOpPUH U
3aKOHOB; YMEHHE JIeJlaTh BBIBOJAbl HAa OCHOBAaHUU IIOJYYEHHBIX

pe3yIbTaTOB)

VMmenue BBIICIATH CYHICCTBCHHBLIC TIIPU3HAKHW BUPYCOB, KIIETOK
IIPOKApUOT W DJBYKApUOT, OAHOKICTOYHBIX KW MHOI'OKJICTOYHBIX
OpPraHnu3MoOB; 0COOEHHOCTH IIponeccoB obMeHa BCIIECCTB U
MpeBpaliCHUA SHEPTHUU B KIICTKE, (bOTOCI/IHTe?)a, IJIaCTUYCCKOro "

JHEPreTHYeCKoro oOMEeHa, XEMOCHHTe3a, MHTO3a, Meio3a,




OINIOAOTBOPECHUA, PAa3MHOXKCHHA, HWHIAWBHUAYAJIBHOI'O  Pa3BUTUA

opraHu3ma (OHTOTEHE3)

YMeHHe TPUMEHATHh TOJYYCHHBIC 3HAHUS M1 OOBSICHEHHS
OMOJIOTHUECKHUX MPOIIECCOB M SIBJICHUH, JIJIsl IPUHATHS TPAKTUYECKUX
pelIieHnid B TMOBCEJHEBHOW JKM3HM B IENIX oOecrneueHus
0€30MacCHOCTH CBOETO 3[0OPOBBSI M 370POBbS OKPYXKAIOUINX JIOACH,
COONIOACHHUSI HOPM TpPaMOTHOTO TIOBEACHHUS B  OKpY’Karolei
MPUPOJHON Cpele; TOHMMAaHUE HEOOXOIUMOCTH WCIOIh30BaHUS
JOCTHKCHU COBPEMEHHOW OHOJIOTMM W OWOTEXHOJIOTHUH ISt

palluOHAJIBHOI'0 TPpHUPOAOIIOJIB30BAHUA

YmMmenue peiaTh 3JICMCHTAPHBIC TCHECTUYCCKHUEC 3aa4l HAa MOHO- U
[[I/II‘I/I6pI/II[HOC CKpCHIMBAHUC, CUCIINICHHOC HACJICAOBAHUEC, COCTABIIATH
CXEMbI MOHOFI/I6pI/II[HOFO CKpCHIMBaHUsA JUISA npeacKasaHusd

HaCJIC€OOBaHUA ITPU3HAKOB Y OPraHu3MoOB

YMeHue BBINOJNHATh J1a0OpaTOpHbIE W MpaKTHYECKHe paloThl,
coOnrofarh mpaBuja Hpu pabore ¢ y4eOHbIM U J1a0OPaTOPHBIM

o0opynoBaHUEM

YMeHne KpUTHUECKH OLIEHUBATh U MHTEPIPETUPOBATH HH(POPMAIIIIO
OHMOJOTMYECKOro  COJIEpXaHMs, BKIIOYAIOUIYI0 TICeBJOHAYYHbIE
3HaHHUA M3 Pa3NUYHbIX HCTOYHUKOB (CMMU, HayuyHO-mOMyJsipHBIE
MaTepHalbl); ITUYECKUE AaCIEKThl COBPEMEHHBIX HCCIEAOBAaHUN B

OMOJIOrMH, MEIULIMHE, OMOTEXHOIOT U

10

YMeHue co31aBaTh COOCTBEHHBIE MIMCHbMEHHBIE M YCTHBIE COOOIICHNS,
0000111251 6M0JIOrMYECKYI0 HHPOPMALIHIO U3 HECKOIBKUX HCTOYHUKOB,

Ir'paMOTHO HUCIIOJIb30BATH MOHATUMHBIN alrrapar Ouoyorun

11 KIIACC

Kon
NpoBepsieMOro
pe3yJbTara

IIpoBepsieMble npeIMeTHbIE Pe3yJIbTAThl 0CBOEHHS OCHOBHOI
o0pa3oBaTe/IbHOM MPOrpaMMbl CpeIHero 001ero 00pa3oBaHus

CdopMUpOBaHHOCTH 3HAHUK O MECTE M POJIM OMOJIOTHH B CHUCTEME
HAy4yHOTO 3HAHUS €CTECTBEHHbIX HAayK, B (opMHpOBaHUU
COBPEMEHHON €CTECTBEHHO-HAYYHOM KapTHHBI MHpa W HAyYHOIO
MHPOBO33PEHHUS; O BKIAJE€ POCCHMCKMX U 3apyOCKHBIX YUEHBIX-
OHOJIOroB B pa3BUTHE OHONOTWHU; (PYHKIMOHAIBHOM TPAMOTHOCTH

YCJIOBCKA JId PCHICHHUA )KU3HCHHLBIX 3a1a4




VYMeHue pacKphlBaTh COJACpKaHUE OHMOJIOIMYECKUX TEPMUHOB U
MOHATUI: BUJ, MOMYJISLMS, TeHOPOH, IBOJIOLUS, IBUKYILNE CHUIIbI
(paxTopsr) IBOJIIOLINH, MPUCTIOCOOJICHHOCTD OpraHu3MOB,
BUJ000pa3oBaHue,  HKOJIOTMYECKHE  (PAKTOPBI,  HKOCHCTEMA,
IOPOAYLEHThl,  KOHCYMEHTBI,  PEAyLEHThl, LENUd  MUTaHMA,

IKOJIOTHYECKask MUpaMuia, OnoreoreHos, ornochepa

YMeHue uznaratb OnoJIOrHuecKue TeoOpHH (IBONIIOLIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpHs  ODBOJIOIMH), 3aKOHBI U
3aKOHOMEPHOCTH (3apojbiiieBoro cxoactsa K.M. bapa, uepenosanust
IJIaBHBIX HarpasieHui u myreil asomounn A.H. CeBeprioBa, yueHust
o Owochepe B.M. BepHanckoro), onpenensT TpaHHUIBl UX

MPUMEHUMOCTH K JXUBBIM CUCTEMaM

YMeHue BIaleTh METOJaMH HAYYHOTO TIO3HAHUA B OHOJOTHH
(HaburoieHNe M OMHMCAHHUE JKUBBIX CHUCTEM, IMPOIECCOB U SIBJICHUIA;
OpraHu3aisi W TPOBEACHHE OMOJOTHYECKOTO OIKCIEPUMEHTA,
BBIJIB)KEHHUE  THUIOTE3bl;  BBIIBJICHWE  3aBUCHUMOCTH  MEXIY
HCCIeyeMbIMU BEJIMYHUHAMH, 00BICHEHHE MOJTY9CHHBIX
pe3ynbTaTOB, WCIIOJIB30BAHHBIX HAyYHBIX TMOHATUH, TEOpHH U
3aKOHOB; YMEHHE JeNlaTh BBIBOJbI HAa OCHOBAaHUM MOTYyYEHHBIX

pE3yIbTaTOB)

YmMmenne BBIACIATH CYILLIECTBEHHbIE MPU3HAKU CTPOEHUSA
OMOJOTMYECKMX OOBEKTOB: BUIOB, TMOMYIALUNA, MPOAYLEHTOB,
KOHCYMEHTOB,  PEAYIICHTOB, OHOTEOIIEHO30B U  JKOCHUCTEM;
0COOEHHOCTHU MPOLIECCOB HACJICACTBCHHOM M3MCHYUBOCTH,
€CTeCTBEHHOTO O0TOOpa, BHUA000pa30BaHMA, MPUCTOCOOICHHOCTH
OpPraHW3MOB, NEUCTBUS SKOJIOTHUECKHX (AaKTOPOB HA OpPTaHU3MBI,
MepeHoca BEIIECTB W TOTOKA JSHEPrMM B IKOCUCTEMAX,
AHTPONOTEHHBIX HM3MEHEHHUII B JSKOCUCTEMAaX CBOEH MECTHOCTH,

KpyroBOpOTa BELIECTB U OMOr€0OXNMUYECKUX LIUKIIOB B Onocdepe

YMCHI/IG HpI/IMeHﬂTI: HOJ'Iy‘ICHHI)IC 3HAHUS JJIA O6’I)$[CHGHI/I$I
6I/IOJ'IOFI/I‘-I€CKI/IX HpOHGCCOB 158 HBJ’ICHI/II\/’I, JJTA HpI/IHflTI/ISI HpaKTI/I‘IeCKI/IX
penieHuii B TOBCEJHEBHOM JKM3HM B IENAX  OOECreYeHUs
0€30MacHOCTH CBOETO 3/I0POBbSI M 370POBbS OKPYKAIOIIUX JIFOJICH,
COOJIIOJICHUsI HOPM TPaMOTHOTO TIOBEJICHUS B  OKPYXKAIOIICH
MPUPOJTHON cpejie; MOHWMaHWEe HEOOXOAMMOCTH HCIIOIh30BaAHUS
JOCTMDKCHHH  COBPEMEHHOW  OHOJIOTHMHM  JIJI1  PallMOHAIBHOTO

IpUPOAOITIOJIb30BaAHHA




Vmenue pe€aTh 3JICMCHTAPHbIC OHOJIOrHYECKHE 3aaa4u, COCTAaBJIATHb

CXCMBI IICPCHOCA BCUICCTB U SHCPIU B SKOCUCTCMAX (HGHI/I HI/ITaHI/Iﬂ)

YMeHHEe BBINOJHATH JIA0OpAaTOpPHbIE W TPAKTHYECKHE PaOOTHI,
coOmoaTh mpaBwiIa IpH padore ¢ ydeOHBIM W J1abOpaTOPHBIM

o0opynoBaHrueM

YMeHHe KpUTHYECKH OLIEHUBATh U MHTEPIPETUPOBATH HHPOPMALIUIO
OMOJIOTHYECKOTO  COJCpPXAHUS, BKIIOYAIOLIYIO IICEBIOHAYYHbIC
3HaHHUA M3 Pa3lIn4HbIX HMCTOYHHMKOB (CMMU, HayuHO-mOmyssipHBIE
MaTepHalibl); pacCMaTPUBATh ITI00AIbHBIE SKOJIOTHYECKUE TPOOIIEMbI
COBPEMEHHOCTH, (POPMHUPOBATH 110 OTHOLICHUIO K HUM COOCTBEHHYIO

IIO3HUIIHUIO

10

YMeHue co3aBatb COOCTBEHHBIE MMCHbMEHHBIC H YCTHBIE COOOIIICHMS,
000011251 OMOIOTHYECKYI0 HH(DOPMAIIHIO U3 HECKOJIBKUX HCTOYHHUKOB,

rpaMOTHO HUCIIOJIB30BATh MMOHATHMHBIN arrapar OnosIoruu




HNPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KVIACC

Kon

IIpoBepsiemMblii 3JIeMeHT coiepP:KaHUs

buoiorus kak Hayka

11

buonorus — nHayka o >xuBo¥ mpupojae. Poiap Ouonoruu B (HopMuUpOBaHUH

COBPEMEHHOM HayqHOU KapTHHBI MUpa. CucTemMa OMOJIOTHIECKUX HAyK

1.2

MeTopl O3HAHUA KUBOM MPUPOABI (HAOMIO/IeHUE, IKCIEPUMEHT, OMHCAHUE,
u3MepeHue, KiaccuuKkaius, MOJIETUPOBAaHUE, CTAaTUCTHUEcKas o00paboTka

JTAHHBIX )

JKuBnle cuCTEMBI U X opraHusanusa

2.1

JKusble cucteMbl (OMOCHUCTEMBI) KakK MpeAaMeT u3ydeHusi ouosnorun. CBolicTBa

OMocHuCTeM M BX pazHooOpasue

2.2

YPOBHI/I OpraHu3anv ouocHcTeM: MOJ'ICKYJ'ISIpHO'FCHCTHHCCKHﬁ, KJ'ICTOLIHI)II\/'I,

OpraHU3MEHHBIN, TONYJISAIIMOHHO-BUIOBOM, SKOCUCTEMHBIN, OMOC(EPHBIN

XHUMHUYECKUI COCTAB U CTPOEHUE KIIETKU

3.1

XUMUYECKUN COCTaB KJIETKHM. XHMHUYECKUE DJIEMEHTBhI: MaKpO3JIEMEHTHI,
MHKpO3JIEeMEHThl. Boma u MuHepanbHble BemecTBa. @DOYHKIMH BOABI U

MHUHCPAJIBbHBIX BEUICCTB B KIICTKC. Hozmep;xaHHe OCMOTHYECKOI'0 OanaHca

3.2

benknu. CoctaB u cTpoeHne OEIKOB. AMHHOKHCIOTHI — MOHOMEpHI OEJKOB.
He3ameHnMble W 3aMEHHUMBIE aMUHOKHCIOTH. AMHHOKHCIOTHBIH COCTaB.
VYpOBHHU CTPYKTYpBI OE€IIKOBOIM MOJIEKYJIbI (IEpBUYHAs, BTOPUYHAS, TPETUYHAS U
YeTBEPTHYHAsI CTPYKTypa). XUMHUYECKHE CBOWCTBa OenkoB. buonornmueckue
¢byHKIUN OENKOB.

®depmeHTH — Onooruyeckue karanuzatopsl. Crpoenue pepMeHTa: akTUBHBIN
HeHTp, cyoctpatHas cneruduuHocts. Kodepmentsl. Buramunsl. Orinnuus

(EepMEHTOB OT HEOPTAaHMYECKHUX KaTATU3aTOPOB

3.3

VYraeBosl: MOHOCaxapuasl (TJII0K03a, prubo3a U Je30Kcuprbo3a), 1ucaxapuisl
(caxaposza, JakTo3a) M MOJUcaxapuibl (Kpaxmal, TJIUKOIEeH, IEJIII003a).
buonoruueckue GyHKIUHU YTIEBOIOB.

Jlumuael:  TPUTAMLEPHIBI, cTepounsl, Qochomununel. ['mapoduisHO-
ruapodoOHbIe cBoWcTBa. buonormdeckue ¢yHkuuu aunuaoB. CpaBHEHHE

YTJI€BOJOB, OEJIKOB U JIMIIU 0B KaK HCTOYHHUKOB SHCPTHUU




3.4

Hyxneunoseie kucnorsi: JIHK u PHK. Hykiieotuibl — MOHOMEpPBI HYKJIEMHOBBIX
kucioT. Crtpoenne u ¢ynkumu JIHK. Crpoenme m dynkuum PHK. ATO:
CTpoeHue U (PyHKIUHU

3.5

Hutonorus — Hayka o kierke. Kiietounas reopusi. MeToapl H3y4eHuUs: KIETOK

3.6

Knerka xak nemnoctHas »kuBasi cucreMa. O0mire npu3HaKky KJIETOK: 3aMKHYTast
HapyxHas MeMOpaHa, mojiekynsl JIHK kak renernueckuil anmapar, cucrema

cuHTE3a Oelika

3.7

Tunel KIETOK: dyKapruoTH4ecKkas U mpokapruotuieckas. OcoOeHHOCTH CTPOCHUS
npokapuoTudeckoil kierku. Kierounas crenka Oakrepuil. CTpoeHue
YKapUOTUYECKOW KJIETKU. OCHOBHBIE OTJIMYWSA PACTUTENIBHOW, JKUBOTHOM U

IpUOHOI KIIeTKU

3.8

3.9

3.10

IIoBepXHOCTHBIE CTPYKTYpBl KJIETOK — KJIETOYHAs CTEHKA, IIIMKOKAJIUKC, UX
¢bynkuun. [Tnazmatudeckas memOpana, e€ coiicTBa 1 GpyHkimu. Llurornasma u
e¢ opranounsl. OqHOMEMOpaHHbIE OPraHOMIbI KJIETKU: SHIOMJIa3MaTHYECKas
cerb (OIIC), ammapar ['onbmxu, nusocomsl. llomyaBTOHOMHBIE OpraHOMbI
KJIETKH: MUTOXOHJPUH, TIacTHbl. [IponcxoxxaeHne MUTOXOHAPHUI U MJIacTUA.
Bunpr nnmactua. HememOpaHHBIE OpraHOMIBI KIETKH: PHOOCOMBI, KIETOUHBIN

LEHTP, PECHUYKH, KT'YTUKU. OYHKIIMM OPraHOMIOB KJIETKU. BKIIroUeHus

Snpo — perynaTopHbiid neHTp KieTku. CTpoeHwe sipa: suepHas o00JodKa,

KapuoIuia3Ma, XpoMaTuH, AAPbIIIKO. XpOMOCOMI)I

TpchnopT BCIICCTB B KIICTKEC

}KI/ISHG,HeﬂTCHBHOCTB KIICTKH

4.1

OOMeH BemecTB, WM MEeTa0oIu3M. AcCUMWIANNS (TUTACTUYECKUN OOMEH) U
TUCCUMWISANNS (PHEPreTHUeCKUid 0OOMEH) — JBE CTOPOHBI €IMHOTO MpoIecca
MeTabonu3Ma. Turel oOMeHa BemecTB: aBTOTPOQHEIH 1 reTepoTpodHbId. Ponb

(bepMeHTOB B OOMEHE BEIIECTB M MPEBPAIICHUHN SHEPTHH B KJIETKE

4.2

dotocunre3. CBeToBas 1 TeMHOBas (ha3wl porocuHTe3a. Peakiuu hoTocnuTesa.
DddexTuBHOCTH oTOCHHTE3a. 3HAUCHHE (POTOCHUHTE3A /IS KU3HHU Ha 3eMIie.
Bnusaue ycnmoBuii cpenbl Ha (OTOCHHTE3 W CIIOCOOBI TOBBIIICHUS €TO0
MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHU.

XeMocuHTe3. XEMOCHHTE3UPYIOIIUe OakTepuu. 3HAUYCHHE XEMOCHHTE3a IS

’)KU3HU Ha 3emie

4.3

DHepreTuyeckuii oOMEH B KIIeTKe. PaciieruieHne BEIIeCTB, BBIICICHUE H
AKKyMYJIUPOBAHHE OHHEPTHMM B KIETKE. OTambl JHEPreTHYECKOTO OOMEHa.
I'muxonu3z. bpoxkenue u ero Buabl. KuciopoaHoe OKHCIEHUE, WIH KIECTOYHOE

npixanue. ¢ (HEeKTUBHOCTh SHEPTeTUYECKOr0 0OMEHa




4.4

Peakiun MarpuuyHoro cuHTe3a. ['eHermueckas wuHdopmamus wu JHK.
Peanu3anus renerndeckoil nHdopmanuu B kietke. ['eHeTnueckuil Kox U ero
coiicTBa. Tpanckpunims — matpuunblii cuate3 PHK. Tpancnsus — Onocunres

6enka. Koguposanue amuuokucinot. Posib pubocom B OnocuHTe3e Oenka

4.5

Hexnetounsie dopMmbl ku3Hu — Bupychl. Mctopus otkpeitus BupycoB (.M.
MBanoBckuit). OCOOEHHOCTH CTPOCHUS U IKU3HEACATEIBHOCTH BHUPYCOB.
bakrepuodaru. bone3nu pacTeHui, JKUBOTHBIX M YEJIOBEKAa, BBI3bIBACMBbIC
BUpycamu. Bupyc nmmynonepummura yenoseka (BUY) — Bo3oynutens CITN/a.

[MpodunakTuka pacnpocTpaHEHUS] BUPYCHBIX 3a00IeBaHUI

PasmHoOXenne n WHAWBHUAYAJIbHOC Pa3BUTUC OPraHU3MOB

5.1

5.2

Knerounslii 1MWK, WM KU3HEHHBIH LMK KIeTKH. MHTepdaza u MHTO3.
[Tpoueccel, npoTekaromue B uHTEpdasze. Perumkanus — peakust MaTpUyHOTO
cuareza JIHK. Crtpoenune xpomocoM. XpOMOCOMHBIH HAaOOp — KapUOTHIL.
JIMTUTONIHBIE W TaIUIOMJHBIA  XPOMOCOMHBIE  HA0OphBL.  XpOMAaTHJIBL.
[{uTonornyeckue OCHOBBI Pa3MHOXKEHHS W HWHAMBHUYaJbHOTO pPa3BUTHUS
OpraHU3MOB.

Henenue kierkm — muro3. Cragum murtosa. [Ipomeccel, nmpoucxonsdmue Ha

Pa3HBIX CTAAUAX MUTO34A. buonorundeckmii CMBICIT MUTO3a

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecroyioe W mosioBoe. Bunpl Oecrionoro
pPa3MHOXCHHUS: JIEJICHHE HAIBOE, IMOYKOBAHHWE OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHIe, BETETATUBHOE Pa3MHOKCHHE. HckyccTBeHHOE

KIIOHMUPOBAaHUEC OPraHU3MOB, €I'0 3HAUCHUEC IJI CCICKINN

5.3

[TosoBOE pa3zMHOMXKEHHUE, €TO OTIIMYHUS OT OECITOJIOoTO.
Meiio3. Craguum wmeito3a. [Iponecchl, mpoucxoasime Ha CTaausx Mero3sa.
IToBenenue xpomocom B merose. KpoccunroBep. buonornueckuii cMmbici U

3Ha4YeHHE MeHo3a

5.4

["ameTorenes — mporecc 06pa3oBaHus MOJOBBIX KIETOK Y )KUBOTHBIX. [lo10BbBIE
JKelle3bl: CEMEHHUKU U SHYHUKH. OOpa3oBaHue U pa3BUTHE TMOJOBBIX KIETOK —
rameT (CiepMaTo30U/I, SIMIIEKIIeTKA) — CIepMaToreHe3 u oorenes. OcobeHHocTu

CTpOEHMS SIMLEKIETOK U criepmaTo3ounoB. Omnogorsopenue. Ilaprenorenes

5.5

WupuBuayanbHoe  pasBuThe  (OHTOTEHE3). OMOpPHOHAIBHOE  pa3BHUTHE
(aMOpuorenes). DTarnbl SMOPHOHATIEHOTO PA3BUTHUS Y TO3BOHOYHBIX KHUBOTHBIX :
npobneHue, racTpysaus, opranorenes. IloctamOpuonanbHoe passutue. Tums
MOCTAMOPHUOHAIBHOTO Pa3BUTHUS: MPSIMOE, HENpsiMoe (JIMUMHOYHOE). BrusiHue
Cpezbl Ha pa3BUTHE OPraHU3MOB; ()aKTOPHI, CHOCOOHBIE BHI3BIBATH BPOKIEHHBIC
YpOJACTBA.

Poct u pasButue pacteHuil. OHTOreHe3 LBETKOBOI'O PACTEHUS: CTPOEHHUE

CEMCHHU, CTaIUN PA3BUTHUA




6.1

HaCJIeI[CTBeHHOCTB 1 U3BMCHYUBOCTb OPraHM3MOB

[Ipenmer u 3amaun renetuku. Mictopus pa3BuTusi reHeTUKU. Britag poccuiickux
U 3apyOeXHbIX YUEHBIX B pPa3BUTHE TIEHETHUKU. MeToabl TeHETUKU
(ruOpuUIONIOTUYECKU, LUTOTCHETUYECKHH, MOJIEKYIISIPHO-T€HETUYECKUiN).
OcHoOBHbIE FeHEeTHUECKHE TOHATHUS. [ eHeTuYecKas CUMBOJIMKA, UCTIOIb3yeMasi B

cxXemax CKpCH_II/IBaHI/Iﬁ

6.2

3aKOHOMEPHOCTH HACJEJO0BAHUS IPU3HAKOB, yCTaHOBJIEHHbIE [. MeHnenem.
MoHoruOpuaHoe CKpeluMBaHue. 3aKOH eauHo0Opas3us THOPUAOB MEPBOTO
nokosneHus. IlpaBuio nOMUHUpOBaHUS. 3aKOH pacUICIUVICHUS MPU3HAKOB.
['unoresa unctoTel ramer. [losiHOE ¥ HEMOJIHOE JOMUHUPOBAHHUE.

JuruOpunHoe ckpenmBaHue. 3aKOH HE3aBHCHUMOTO HACIIEAOBaHUS MPU3HAKOB.
[{uToreHeTHYECKHEe OCHOBBI AUTHOPHUIHOTO CKpEIIMBAHHS. AHATU3UPYIOIIEE
ckpeuuBanue. Mcnosib30BaHME — aHAIM3UPYIOMIETO  CKPEIIMBAaHUS IS

OIIpeieNICHUs] TEHOTHUIIA 0COOU

6.3

CuernuieHHoe HacienoBaHue nmpusHakoB. Pabora T. Moprana no cuerieHHOMY
HacjleoBaHUIO TeHOB. HapymieHue cuemieHus TeHOB B pe3ynbTare
KPOCCHHIOBepa. XPOMOCOMHAas TEOpUsl HACIEACTBEHHOCTH. I eHeTHueckue
KapThl.

I'enernka mona. XpoMOCOMHOE ONpeAeieHue Moja. AyTOCOMBI M TOJIOBBIE
xpoMocoMbl. ['oMorameTHble U reTeporameTHble opraHu3Mbl. HacnenoBanue

IMPHU3HAKOB, CHCIIJICHHBIX C ITIOJIOM

6.4

M3MeHunBOCTb. Buasl H3MEHYNBOCTH: HEHACIEACTBEHHAs M HACJIEICTBEHHAS.
Pone cpenpl B HeHAcHeACTBEHHOM M3MEHYMBOCTH. XapaKTEPHCTHKA
MOAU(GUKAITMOHHOW W3MEHYMBOCTH. BapuanmoHHBIA psig W BapUallMOHHAs
kpuBas. Hopma peaknuu mnpusHaka. KoinuecTBeHHBIE W KayeCTBEHHBIC

MMPU3HAKH U UX HOPpMaA PCAKIIUH. CsolicTBa MO,[[I/I(I)I/IKaLII/IOHHOI‘;I HN3MCHYMBOCTH

6.5

HacnencrBeHHas, Wid Te€HOTHIIMYECKAsl, HM3MEHYMBOCTb. KoMOuHaTHBHAsS
W3MEHUYUBOCTh. Meil03 MW TONOBOW TPOIECC — OCHOBA KOMOMHATHUBHOM
W3MEHUYUBOCTH. MYyTallMOHHAss W3MEHYUBOCTh. Krnaccudukanus MyTanui:
TE€HHBIE XPOMOCOMHBIE, TeHOMHBIE. HacTOTa U IPUYMHBI MyTaluidi. MyTareHHbIe
(dakTopbl. 3aKOH TOMOJIOTUYECKUX DPSIOB B HACIICICTBEHHOW H3MEHYHBOCTH

H.N. BaBuinoBa

6.6

I'enetnka uenmoBeka. Kapuotun uenoBeka. OCHOBHbIE METOABI TE€HETUKH
YeJI0BeKa: TeHEaIOTUUCCKUH, OJIM3HEIOBBIH, IIUTOICHETHYCCKUI,
OMOXUMHUYECKUH, MOJEKYIsIpHO-TeHeTnyeckuil. COBpeMEHHOE OIpe/esieHre
rCHOTHUIIA: ITOJITHOI'CHOMHOE CECKBCHUPOBAHUEC, TCHOTUIIMPOBAHUEC, B TOM YHUCJIE C
nomonieio [11[P-amanm3a. HacrmencTBennple 3a00jieBaHUs YeIOBEKa: T'CHHBIC

0oJe3HM, 00JIE3HU C HACIIEICTBEHHON MTPEAPACTIONOKEHHOCTHI0, XPOMOCOMHBIE




Oone3nu. CoMaTHUeCKue M reHepaTHBHble MyTauuu. [IpyHLIUIBI 340pOBOTO
o0pa3a >KM3HM, JUArHOCTUKH, NPOMUIAKTUKM M JIEUEHHUs T'€HETUYECKUX
Oone3Hel. Menuko-reHeTH4eCKoe KOHCYJIbTUPOBaHHUE. 3HaueHue
MEIUIMHCKOM TE€HETMKHM B MPEJOTBPAIICHUN M JICYEHHMH TIE€HETUYECKHX

3a00J1€BaHNH YeIOBEKa

Cenekrust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenekusi Kak Hayka M IpoLecc. 3apOoXkJACHUE CEJICKUUU U JTOMECTUKALMS.
Yuenne H.M. BaBumoBa 0 MLEHTpax MPOUCXOXKACHUS K MHOTrooOpasus
KYJIbTYpPHBIX pacTeHuil. LIeHTpbl mpoUCX0kKAeHHS TOMAITHUX KUBOTHBIX. COPT,

nopozaa, mitaMm

7.2

7.3

CoBpeMeHHbIE METO/BI CeNeKIUU. MaccoBbli U WHANBUAYATbHBIN OTOOPHI B
CEeJIeKLIUU pacTeHUN U KUBOTHBIX. OlEHKa sKcTepbepa. bIn3KopoacTBEHHOE
CKpemuBanue — WHOpuauHT. Uncras nunus. CKpeluBaHUE YHUCTHIX JIMHUH.
I'eteposuc, wm rudpuaHas cuina. HepoacTBeHHOE CKpelnBaHue — ayTOPHIUHT.
Otnanéunas rulOpuauzanus u e€ ycrnexu. VICKycCTBEeHHBI MyTareHe3 u
MOJYYECHHUE TMOJIUIUIONAOB. J[OCTHKEHHS CEJNEKLIMH PACTECHHM, dUBOTHBIX H

MHKPOOPTaHU3MOB

buorexHomoruss kak oTpacib NPOU3BOACTBA. ['€HHAas HWHXKEHEpHUSA. Tarbl
co3nanusa pexomoOuHantHo JIHK u Tpancrennsix opranumsmon. Knetounas
nxkeHepus. KiietouHble KyJabTypbl. MUKpPOKIOHAIBHOE Pa3MHOXKEHUE
pacrenuii. KioHMpoBaHHE BBICOKONMPOIYKTHUBHBIX CEIIbCKOXO03IMCTBEHHBIX
OpraHU3MOB. DKOJOTHYECKHE M dTHYecKue npodseMpl. MO — reHeTH4ecKu

MO,I[I/I(bI/IHI/IpOBaHHBIC OpTraHHU3MbI

11 KJIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

DBOJIIOIIMOHHAS OUOJIOTUS

11

DBOJIIOLIMOHHAS TEOPHUs U €€ MECTO B OMOJIOTHH.

CeupnerensctBa  3Bomtouuu. IlaneoHTonmormyeckue: MoOCIEAOBATEIBHOCTD
NOSBJICHUS] BUAOB B TMaJCOHTOJIOIMYECKOW JIETONHMCH, MEPEeXOJHbIE (HOPMBI.
buoreorpaduyeckue: cxoactBo u paznuuue ¢ayH U (GIop MaTEpUKOB U
OCTPOBOB. DMOPHOJIOTMYECKHE: CXOJCTBA M pasjiniyMs SMOPHOHOB pa3HBIX
BUJOB  IO3BOHOYHBIX. (CpaBHUTEIBHO-AaHATOMUYECKHE:  T'OMOJIOTHYHBIC,

AdHAJIOTUYHBIC, PYAUMCHTAPHBIC OpTraHBbI, aTaBHU3MBbI. MOJ'IGKy.]'IprHO -




OMOXHMMHYECKHUE: CXOACTBO MCXAaHU3MOB HACICACTBECHHOCTHM H OCHOBHBIX

MeTabOIMYECKUX MyTel y BCeX OpraHu3MOB

1.2

OpomornmonHas  Teopus Y. Jlapuna. Ilpennmochuiku  BO3HUKHOBEHUS
JNapBUHU3MA. [[BIKyIME CHIIBI 3BONIONMU BUAOB 10 JlapBuHY (M30BITOYHOE
Pa3MHOXEHHE ITPU OrPAHUYEHHOCTH PECYPCOB, HEOIPEACIIEHHAS N3MEHUUBOCTD,

00opn0a 3a CyIEeCTBOBAHKE, ECTECTBEHHBINH 0TOOP)

1.3

Cunrernueckas Tteopus osBomonuu (CTD) M OcHOBHBIE €€ TOJIOXKEHUS.

MukposBomtonus. [lonynsuus kKak eIMHNULA BUIA U 3BOJTIOLUN

1.4

JBwxymme cuibl ((GakTopbl) 3BOJIOLMU BUAOB B Ipupoze. MyTallMOHHBIN
nporecc U KOMOMHATHUBHAs U3MEHUYMBOCTh. [loMynsiMoOHHbBIE BOJIHBI U Apeid
reHoB. M3omsanus u murpauus. EcrecTBeHHbIN 0TOOp — HanpaBisIOLMi Gakrop
sBomonnd. POpMbl €CTECTBEHHOTO 0TOOPA.

[Ipucrnoco0neHHOCT, OpraHU3MOB Kak pe3yibTar 3Boionuu. [lpumepst
MpUCTIOCOOIEHUH y OpraHu3MoB. ApoMop(}o3bl U HINO0AJANITALIUH.

Bug u  BupooOpazoBanme. Kpurepum Buma. OcHOBHBIE  (OPMBI

BU1000pa30BaHus: Teorpaduueckoe, SIKOJIOrHIeCKOe

1.5

MakpoosBomorus.  DPopMbl  dBOMIOUMK:  (UIETHYECKAsi, JAUBEPreHTHAs,

KOHBCPIreHTHAA, NapaljicjbHasd. H606paTI/IMOCTL OBOJJOINH

Bo3HukHOBEHUE U Pa3BUTHUC )XU3HU HA 3emie

2.1

JloHaydHBIE IIpPEACTaBICHUS O 3apOKICHUM KM3HU. Hayunble runoress
BO3HUKHOBEHUS KM3HM Ha 3emuie: aOMOreHe3 W NaHclepMusa. XUMHUYEcKas
HBOJIIOLMA. OKCIEPUMEHTAIBHOE IOATBEPKIACHUE XUMHUYECKOW 3BOJIIOLMH.
HauanpHbie sTansl Ouonornyeckoit ssomonun. I'unoreza PHK-mupa. [lepssie

KJICTKHU U UX 3BOJIFOIU. q)OpMI/IpOBaHI/IG OCHOBHBIX T'PYIIIT J)KUBBIX OPraHU3MOB

2.2

2.3

Pa3Butne xu3Hu Ha 3emule mo 3pam U nepuonaM. Karapxeil. Apxeiickas u
npoTepo3oiickas 3pel. Ilaneosoiickas spa W e€ mepuoabl: KeMOPHUUCKHUH,
OpAOBUKCKUM, CUIYpUNUCKHUM, JEBOHCKUM, KaMEHHOYIOJbHBIM, IEPMCKUN.
Me3o30iickas 3pa U €€ IepUoabl: TPUACOBBIN, IOPCKUM, MEJIOBOM.

KaitHo3oiickass »spa u €€ TmepuoAbl: MNAJCOrC€HOBBIM, HEOT€HOBBIH,
AHTPONOrCHOBBIN. XapaKTepUCTHKA KJIMMAaTa W TEOJOIMYECKHX IIPOLIECCOB.
OCHOBHBIE 3Tallbl 3BOIOLMU PACTUTEIBHOIO U JKUBOTHOTO MUpa. ApoMop}o3bl
y pacTeHMi M >KMBOTHBIX. [losiBIeHME, pacuBET U BBIMUpPAHUE I'PYII JKHUBBIX

OpPTraHUu3MOB

Cucrema OpraHMYeCKOro MHUpa KakKk OTpakeHue -HBoytouuu. (OCHOBHbBIE

CUCTCMATUYCCKHC I'PYIIIIBI OPraHUu3MOB




2.4

DBOJIIOLMS YeJIOBEKa. AHTPOIOJOTUSl KaK Hayka. Pa3BuThe mpencTaBiIeHH O
MIPOMCXOKICHUH YejoBeKka. MeTonbl m3ydeHus aHtpomoreHe3a. CXoacTBa u
pa3uyus YeJIOBEKa U )KHUBOTHBIX. CHCTEMATHYECKOE TTOJIOKEHUE YEIIOBEKa.

JBroxkymue cuitbl ((hakTophl) aHTporioreHe3a. HacneacTBeHHass N3BMEHYHBOCTD H
ecTecTBEeHHBI 0TOOp. OOmecTBeHHBIH 00pa3 KU3HH, M3TOTOBJICHUE OpPYIUil

Tpy/la, MBIILJICHUE, PEYb

2.5

OCHOBHBIE CTaJMM U BETBU HBOJIIOIIMM YEJOBEKA: aBCTPAJIONUTEKH, YenoBek
ymenblid, YenoBek MNpsAMOXOIAIUN, YenoBeK HeaHAEpTaIbCKUM, YenoBek
pa3ymMHbId. Haxoku MCKOMaeMbIX OCTaHKOB, BPeMs CYyILIECTBOBaHMA, 00JacTh

pacnpocTpaHeHus, 00bEM roJIOBHOI'O MO3ra, 00pa3 KHU3HU, OPYAHS

2.6

Yenoseueckue packl. OCHOBHBIE OOJIBIINE PAChl: €BpONeou IHAs (eBpa3uiickas),
HErpo-aBCTpajiouiHass  (PKBaTOpHaybHAs),  MOHTOJOMJHAas  (a3UaTCKoO-
amepukaHckas). YepTbl IPUCIIOCOOJICHHOCTH MPEICTaBUTENCH YeIOBEYECKHX
pac K YCIOBUSM cCylecTBoBaHUs. EnumHCTBO uenoBedeckux pac. Kputuka

pacusma

OpraHu3Mbl U OKpyXkKarolas cpeaa

3.1

DKOJIOTHS Kak Hayka. 3aJlaud U pas/iesibl SKOJIOTUU. METObl IKOJIOTHYECKUX
UCClIeIOBaHMM.  DKosorndeckoe  MupoBo33zpeHue.  Cpeasl  oOuTaHUsA

OpraHnu3MoOB: BOAHAsA, HA3CMHO-BO3AyIlIHA, ITIOUYBCHHAs, BHYTPUOPIraHU3MCHHAA

3.2

Okonoruueckue (akropbl. Knaccudukanus skojgormdyeckux — (HakKTOpoOB:
abuoTudeckre, OMOTUYECKHUE M AHTPOIOTEHHbIe. J[eHCTBHE HKOIOTHYECKUX

(haKTOpPOB Ha OPraHU3MBI

3.3

AbGunotnyeckue (GakTopbl: CBET, TEMIEpPaTypa, BIaXXHOCTb. POTONEPUOAU3M.
[lpucnocoOnennss OpraHu3MoOB K JIeHCTBHIO aOMOTHYECKHX (PAKTOpPOB.

buonornueckue puTMbI

3.4

buotnyeckue QaxTopbl. Buabl 6MOTHUECKUX B3aMMOACWCTBUI: KOHKYPEHLUS,
XUITHUYECTBO, MAapa3uTH3M, MYTyalu3M, KOMMEHCAJIW3M (HaXJIeOHHUYECTBO,
KBapTUPAHTCTBO), AaMEHCAJIM3M, HEWUTpanu3M. 3HaYeHHEe OMOTHYECKUX

B3aUMOJCHCTBUM JJIs CyHI€CTBOBAHU OPraHU3MOB B IIPUPOJHBIX COO6H_ICCTB8.X

3.5

DKOJIOTHYECKHUE XApPAKTCPUCTUKHU MMOITYJIAIIHUH. OCHOBHEBIE IIOKa3aTcjin
MOmyJaauuu: 4YHUCJICHHOCTh, INNIOTHOCTb, POXKAAEMOCTb, CMCPTHOCTBH, IMPUPOCT,

Murpanus. JluHaMyuKa YUCIEHHOCTH MOMYJISIIIUN U €€ PEryIsius

Coo0011ecTBa U DKOJIOTHYECKUE CUCTEMBI




4.1

CooOuiectBo opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BHIOBasi,
MPOCTPaHCTBEHHAs, Tpoduyeckas (mumieBas). Bunbl-momuHantel. CBs3U B

OHoIIeHO3€e

4.2

Oxonornyeckue cuctembl (d9kocuctembl). Ilonstue 00 »skocucreme u
ouoreonenoze. DyHKINOHAIBHBIE KOMIIOHEHTHI SKOCHCTEMBI: IMPOIYIECHTHI,
KOHCYMEHTBI, peayleHThl. KpyroBopoT BelmecTB M TIOTOK SHEPruu B
skocucteme. Tpodudeckue (MHUIIEBbIE) YPOBHU SKOCHCTEMBI. [IuIeBbIe ey U
ceth. OCHOBHBIE TIOKa3aTelIM DSKOCUCTEMbI: Ouomacca, MPOIYKIUS.
DKoJIOTHYeCcKHe MUPaMUJIbL: MPOAYKIIUH, YUCICHHOCTH, Onomacchl. CBOHCTBa

OKOCHCTECM: YCTOﬁQHBOCTB, caMoperyJsanus, pa3BuTuc. CYKI_[eCCI/IH

4.3

[TpupoiHbIe SKOCUCTEMBI. IKOCUCTEMBI 03EP U PEK. DKOCHUCTEMAa XBOWMHOTO HIIN
LIUPOKOJIMCTBEHHOTO JIeca.

AHTpOIIOT€HHBIE AKOCUCTEMBI. ATpO3KOCHUCTEMBI. YpO03KOCHCTEMBI.
buonoruueckoe 1 X035HCTBEHHOE 3HAYEHUE arpO’IKOCUCTEM U YPOOIKOCHCTEM.

buopaznoobpasue kak ¢akrop ycroumBocTu dKocucteM. CoxpaHeHHue

OHMOJIOTUYECKOro pa3HooOpasms Ha 3emiie

4.4

VYuenne B.W. Bepuaackoro o Ouocdepe. I'panHursl, coctaB M CTpyKTypa
o6uocdepsl. XKupoe BemecTBO U ero GyHkIHU. OcoOeHHOCTH OGHOCheEephl Kak
ro0anbHOM 3KOcUCTeMBl. JIMHAMHUYeCKOe paBHOBECHE M OOpaTHasl CBSI3b B
o6uocdepe. KpyroBopoTsl BemecTB U OMOr€OXMMHUYECKHE LUKIBI 3JIEMEHTOB

(yraepona, azora). 30HaIBHOCTH OHMOc(hepbl. OCHOBHBIE OMOMBI CYIIN

4.5

YenoseuecTBo B Onocdepe 3emin. AHTPONIOTEHHBIE W3MEHEeHHs B Ouocdepe.
['mo6anbpHBIC KOTOTUUYECKHUE TPOOIIEMBI.
OcHOBa pPAalMOHAJIBHOTO YIOPABICHUS MPUPOAHBIMU pecypcaMHd U HX

UCHoJib30BaHue. JlocTrkeHus: OMOJIOTUU U OXpaHa NPUPOIbI




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YHEHUKA

METOINYECKHUE MATEPHUAJIbBI /UIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






