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HOACHUTEJIBHASA 3AIIMCKA

IIpu pa3paboTke mporpaMmbl MO OHOJIOTMU TEOPETHUUECKYID OCHOBY IS
OMpeNIeNIeHUs] MOJAXO0J0B K (OPMHUPOBAHUIO COJEpkKAHUA Y4eOHOro mpeaMeTa
«buosorus» cocraBWIM: KOHIENTyajdbHble TmonoxeHus OPIroC COO o
B3aMMOOOYCIIOBIICHHOCTH  II€JICH, COJEp>KaHUs, PpPE3yabTaTOB OOy4YeHUs W
TpeOOBaHU K YPOBHIO MOJITOTOBKH BBIMTYCKHUKOB, TOJIOXKEHUS 00 OOIIUX LEIAX U
MPUHIIMIIAX, XapaKTEPHU3YIOIIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHETO
oOmrero oopazoBanus B Poccuiickoit deneparuu, a Taxoke MojI0KeHHs o crienuduke
Ouwosnornu, €€ 3HAYEHWW B TIO3HAHWHM IKUBOW TPUPOALI W OOeCreYeHUH
CYILIECTBOBaHMs yenoBedeckoro oOmiecTBa. COrjacHO Ha3BAHHBIM IOJIOKEHHUSIM,
orpezieNieHbl OCHOBHBIE (DYHKIIMH MPOTPaMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma no Ouonorum 1aét MpeICTaBICHHUE O HENsxX, 00 00IIeH cTpaTeruu
0oOy4eHWsI, BOCTTUTAHUS U PA3BUTHUS 00yUaIONUXCS CPEACTBAMHU YIEOHOTO MpeMeTa
«buonorusy, onpenenser o0g43aTENbHOE MPEAMETHOE COJEPIKAHUE, €ET0 CTPYKTYPY,
pacrpenenesue mo paszieinaM M TeMaM, PEKOMEHIYEMYIO IOCIEI0BAaTEIbHOCTD
U3Y4YCeHHS y9eOHOTO Marepuasa ¢ y4€TOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBA3E€H, JIOTUKM 00pa30BaTENbHOIO IPOLECCa, BO3PACTHBIX OCOOEHHOCTEMN
00yyYarommxcs.

B nporpamme no 6M010ruu TakKe YYUTHIBAIOTCSA TPEOOBAHUS K IIIAHUPYEMBIM
JUYHOCTHBIM, METAlpPEAMETHBIM W TPEIMETHBIM pe3yjbTaTaM oOOy4YeHUs B
dbopmupoBaHuU OCHOBHBIX BUJIOB y4eOHO-TTI03HaBaTEIbLHON
JeSATeTbHOCTU/Y4EeOHBIX JEHCTBUI OOYydYarONIUXCsl MO OCBOCHHUIO COJAECpPKaHUS
OMOJIOTUYECKOro 00pa30BaHMS.

B mporpamme mo 6uonorun (10—11 xmaccel, 6a30BbIH yPOBEHb) peaini30BaH
OPHUHIMI [PEEMCTBEHHOCTH B M3y4YE€HUU OHoioruu, Onarojapss yemy B Hel
MPOCMATPUBAETCS] HAMPABJICHHOCTh HA pa3BUTHE 3HAHUW, CBA3AHHBIX C
dbopmMupoBaHueM €CTECTBEHHO-HAYyYHOI'0 MUPOBO33PEHUS, LEHHOCTHBIX
OpUEHTAIMN JTUYHOCTH, SIKOJIOTHUYECKOTO MBIIUICHUS, IPEICTABICHUN O 3J0POBOM
o0Opa3e KM3HM M OEpEeKHBIM OTHOLIEHHWEM K OKpYy)Karouled MPUPOAHOUN cpene.
[ToaToMy Hapsiny ¢ u3ydeHHeM OOIEeOMOIOTMYECKUX TEOpUH, a TakKe 3HaHUM O
CTPOCHHUM JKHMBBIX CUCTEM PA3HOr0 PaHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOMIUX B
HUX TPOIIECCOB B MPOTrpaMMe MO OMOJIOTHH y/IETIEHO BHUMAaHHUE WCIIOJIh30BAHUIO
MOJIYYEHHBIX 3HAHUW B TTOBCEHEBHOM KU3HU MU PEIICHUSI MPUKIATHBIX 3a7a4, B
TOM 4Hclie: NpO(UIAKTUKU HACIEACTBEHHBIX 3a00J€BaHUI YEIOBEKa, MEIUKO-
T€HETHYECKOT0 KOHCYJIbTUPOBAaHMSI, 000CHOBAHUS IKOJIOTMUYECKH 1IeTIeCO00Pa3HOTO
MOBEICHUS B OKPY>KAIOIIEH MPUPOJIHON CpEele, aHaIu3a BIMSHUS XO35MCTBEHHOU
NesATeTbHOCTU YeJIOBEKa Ha COCTOSIHUE MPUPOJHBIX U UCKYCCTBEHHBIX IKOCUCTEM.
VYcunenue BHUMaHMS K TPUKIATHOM HANpPaBJIEHHOCTH Y4YeOHOro mpeamera
«buonorus» NpoANKTOBaHO HEOOXOAUMOCTHIO 00ECTICUCHUS YCTIOBUH JIJISl pEIICHHUS



OJTHOM M3 aKTyaJlbHBIX 3aJ1a4 IIKOJBLHOIO OMOJIOTrMYECKOro o0pa3oBaHMsl, KOTOpast
npennonaraeT GOpMUPOBaHUE Yy OOYYAIOIIMXCA CIIOCOOHOCTH aJalTHPOBATHCA K
MU3MEHEHMSIM TMHAMUYHO PA3BUBAKOLIETOCS COBPEMEHHOIO MUPA.

buonoruss Ha ypoBHE cpemHero o0miero oOpa3oBaHHs 3aHHUMAeT Ba)XXHOE
Mecto. Ona obOecnieunBaeTr (HOpMUPOBAHUE Y OOYYAIOUIMXCS MPEICTABICHUU O
Hay4YHOW KapTHMHE MHUpA, pacUIMpseT U 0000IaeT 3HaHUs O KUBOH mpupone, eé
OTJIMYUTENBHBIX IPU3HAKaX — YPOBHEBOW OpraHM3allid WM 3BOJIIOLUH, CO3JAET
yCIOBHUS  JJIs: TO3HAHMSI  3aKOHOB  JKMBOW  MPUPOAbI,  (POPMHUPOBAHUS
(yHKIMOHAIBHOW T'PAMOTHOCTH, HAaBBIKOB 3J0pOBOro M 0Oe30macHoro odpasa
KU3HHU, KOJIOTMYECKOr0 MBIIUICHHS], IEHHOCTHOI'O OTHOILLEHHUS K )KUBOM NPUPOJE
Y YEJIOBEKY.

bonbiioe 3HaueHne OMOIOTUS UMEET TAKXKE JIJISl PEIICHHs BOCIIUTATENbHBIX U
pa3BUBAIOLIMX  3a7a4y  CpelHero  oOmero  oOpa3oBaHMs,  COLMAIU3ALNU
obyuarouiuxcs. M3yuenue 6uonorun odecnedynBaeT yciaoBUs s (HOpMHpPOBaHUS
UHTEJUIKTYalbHbIX, KOMMYHUKAIIMOHHBIX ¥ HWH(POPMALMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYIbTYPHI, CIOCOOCTBYET HMHTErpalii OMOJOTMYECKUX 3HAHUU C
NPEICTaBICHUAMU U3 IPYrUX YUeOHBIX IPEAMETOB, B YACTHOCTH, (PU3UKU, XUMHUH U
reorpaguu. Ha3BaHHble MOJNOXKEHUS O IpeIHA3HAYEHUM Y4E€OHOro IpenmMera
«buosnorus» cocTaBUIM OCHOBY [UIsl ONpEACNIEHUS TMOAXOAOB K OTOOpY H
CTPYKTYPUPOBAHHIO €ro COAEp)KaHUsA, MPEACTaBICHHONO B Iporpamme 1o
OMOJIOTHH.

Ot60p comepxanust yueOHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE
OCYHIECTBJIEH C MO3ULMNA KYyJIBTYpOCOOOpPAa3HOrO MOJAXO0Ja, B COOTBETCTBHM C
KOTOpPBIM O0y4aromuecs JOJKHbI OCBOMTh 3HAHUS M YMEHHUS, 3HAYUMBbIE IS
dbopmupoBaHus 0OIIEH KyJIbTYyphl, OMNpPEACIAIONIMe aJeKBaTHOE TOBEICHUE
YelioBeKa B OKpYXKarollled MPUPOIHON cpejie, BOCTpEOOBaHHBIE B MOBCEIHEBHOU
KU3HU U TpaKTHUeCKOoH aedrenbHocTH. Oco0oe MecTo B ATOW CHUCTEME 3HAHUMN
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 YYEOHOro MmaTepuaja B HIPOrpaMme IO
OMOJIOTMM OCYLIECTBIEHO C Y4ETOM IMPUOPUTETHOIO 3HAUYEHUs 3HAHUU 00
OTJIMYUTENbHBIX OCOOEHHOCTSX KUBOM MPHUPOBI, O €€ YPOBHEBOM OpraHU3aluu U
3BOJIFOLMHU. B COOTBETCTBHHU C 3TUM B CTPYKType yueOHoro npeamera «buonorus»
BBIJICNICHBI CIEAYIONINE coAep KaTeabHble TUHUM: «buonorus kak Hayka. MeTojsl
Hay4yHOro mno3HaHus», «Kierka kak Ouonormyeckas cucreMayn, «OpraHumsm Kak
Ouonornueckas cucrema», «CucremMa M MHOrooOpa3ue OpPraHUYeCKOTro MUpay,
«OBOJIOLMSA KUBOU ITPUPOABDY, «IKOCUCTEMBI U IPUCYIIE UM 3aKOHOMEPHOCTH.



Henps wm3yuenus ydeOHOro mnpemmera «buomorus» Ha 0a30BOM YypOBHE —
OBJIaJIcHUE  OOYYalOIUMHUCS  3HAHUSIMU O  CTPYKTYPHO-(DYHKIIMOHATLHOU
OpraHu3allid >KUBBIX CHCTEM pA3HOTO paHra ¢ MNPUOOpPETeHHE yMEHHUH
UCTIOJIb30BaTh ATU 3HAHWUS JJI TPAMOTHBIX JIEWCTBHM B OTHOIIEHWH OOBEKTOB
YKUBOU MPUPOJIBI U PEIICHUS PA3JIMUHBIX )KU3HEHHBIX MPOOJIEM.

JlocTtkenue 1enu u3ydeHus: yueoHoro npeamera «buonorus» Ha 6a30BOM
ypOBHE 00€CTIeUrnBAETCS PEIICHUEM CIIEYIONUX 3a0a4:

OCBOCHHE OOYYAIOIIUMHKCS CHUCTEMbI 3HAHUH O OWOJIOTUYECKUX TEOPHSX,
YUYCHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpPaBUIaX, CIYKAIIMX OCHOBOU
JUist OPMUPOBAHUSI TPEJICTABIICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METOJIaX HAYyYHOTO MO3HAHMsI, CTPOCHUH, MHOTOOOpa3uu U OCOOCHHOCTSX KUBBIX
CHUCTEM Pa3HOTO YPOBHSI OpraHU3alluH, BBIJAIOMINXCS OTKPBITUSIX U COBPEMEHHBIX
HCCJICIOBAHUSX B OMOJIOTHH,

dbopMupoBaHuE y OOYYaIOIIUXCS IMO3HABATENbHBIX, HWHTEUIEKTYaJbHBIX H
TBOPUYECKHX CIIOCOOHOCTEH B MpOIECCe aHaIM3a JaHHBIX O MYyTSIX Pa3BUTHS B
OMOJIOTUY HAYYHBIX B3IJISI0OB, WIEH M TIOJXOJOB K H3YYEHUIO YKUBBIX CHCTEM
pPa3HOro YpOBHSI OpraHU3alluu;

CTAaHOBJICHHE Yy oOOydJarommxcs oOmel KyiabTypbl, (YHKIHOHAIBHOM
TPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OICHUBATH SBJICHUS OKPYKAIOIIETO
MUpa >KUBOM NPUPOIbI HA OCHOBAHUM 3HAHUH U OIBITA, TOJYYEHHBIX MPU U3YYEHUU
Oouooruu;

dbopMupoBaHuEe Yy OOYy4YaIOIIUXCS YMEHMHA WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTUYECKUX 3HAHWW B TPAKTHUECKOW JCATEIBHOCTA YEIIOBEKAa, Pa3BUTHHU
COBPEMEHHBIX MEUIIUHCKUX TEXHOJIOTUN U arpoOHOTEXHOJIOTUH;

BOCIIUTaHUE YOEKIEHHOCTU B BO3MOXKHOCTH ITO3HAHUSI YEIOBEKOM >KHUBOM
IPUPO/IBI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOTFOCHUS STHUYECKUX
HOPM TP TPOBEICHUN OMOJIOTMYECKUX UCCIIETOBAHMI;

OCO3HAHUE IIEHHOCTU OHOJIOTUYECKUX 3HAHUM JJIsI TIOBBIIICHUS YPOBHS
AKOJIOTUUECKOMN KYIbTYPHI, 1151 (GOPMUPOBAHUS HAYYHOT'O MUPOBO33PCHUS;

NpUMEHEHUE TPHUOOPETEHHBIX 3HAHUN U YMEHUI B TTOBCETHEBHOW JKU3HU JJISI
OLICHKU IOCJIEICTBHIM CBOEH NEATENBHOCTH IO OTHOLICHHIO K OKPYXKAIOIIEN Ccpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME U COOJIIOICHHE Mep NPOPUIAKTUKI
3a0oseBaHuM.

B cucreme cpennero oOmiero ob6paszoBanusi «buonorusi», w3ydaemas Ha
0a30BOM YpOBHE, SIBIISIETCS 00S3aTENbHBIM yUE€OHBIM MPEAMETOM, BXOMISIINM B
COCTaB MpeaMEeTHOM obnacTh «EcTecTBeHHO-HAYyUHbIE PEMETHI.

Jlist u3ydenust OMooruu Ha 6a30BOM YPOBHE CPEIHEro o0I1ero o0pa3oBaHus
orBoauTcs 68 yacoB: B 10 kimacce — 34 vaca (1 wac B Henento), B 11 kimacce — 34 yaca
(1 gac B Henento).



COJAEP XAHME OBYUYEHUA
10 KJIACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMU, TEXHUYECKUMH U
JIPYTUMU €CTECTBEHHBIMU HayKamu, (punocodueit, TUKOM, ICTETUKON U MPaBOM.
Ponp Ouonorun B popMUpOBaHUN COBPEMEHHOW HAyYHOM KapTUHBI Mupa. Cructema
OMOJOTMYECKHUX HAYK.

Mertobl TO3HAHUS KUBOM MPUPOIbI (HAOIIOICHHE, SKCIIEPUMEHT, OIMCAHUE,
U3MepeHue, Kiaccuukanus, MOJEIUPOBaHUE, CTaTHUCTHYecKas o00paboTka
JTAHHBIX).

JdeMoHCcTpanuu:

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

Tabnuiel u cxeMbl: «MeToAbl TO3HAHUS KUBOU TTPUPOIBIY.

JlaGopaTopHble U NpakTHYecKue padoThi:

[Ipaktnueckass padora Ne 1. «cnonp30oBaHME pa3IUYHBIX METOAOB IpHU
U3Y4eHUH OMOJIOTHYECKUX O0BEKTOBY.

Tema 2. 7)KuBble cucTeMbl U UX OPraHU3aIUA.

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

CgoiicTBa OMOCHCTEM U MX pa3HOOOpasue. Y POBHU OpraHu3alui OMOCUCTEM:
MOJIEKYJIAPHBIM, KJIETOYHbIM, TKAHEBbIM, OPraHU3MEHHBIM, NONYISALIUOHHO-
BUIOBOM, SKOCHCTEMHBIHN (OMOT€OIEHOTHIECKUI), OOChepHBIi.

JlemoHcTpanum:

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

O6opynoBanue: monenb Moaekyibl JTHK.

Tema 3. XumMmnuecKuil COCTAB U CTPOEHHUE KJIETKH.

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

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

benku. CoctaB u cTpoeHne 0€IKOB. AMHUHOKHCIOTBI — 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.



depMeHThI — Onosioruyeckue karanuzatopbl. CTpoeHue hepMeHTa: akTUBHBIN
HeHTp, cyOctpatHas cneuuduyHocts. Kodepmentsl. Butamunbel. OTiandus
(hepMEHTOB OT HEOPTraHUYECKUX KaTaIu3aTOPOB.

VYreBoel: MOHOCaxapu bl (TIIFOK03a, pru003a U Ae30KCUpr003a), Trucaxapuibl
(caxapo3a, JlakTo3a) U TOJNMCAaXapuabl (Kpaxmaji, TJIUKOreH, IEUII0I03a).
buonoruueckre GyHKIMH YTIIE€BOIOB.

Jlunmuael:  Tpuraunepunasl, Qochonmunuabl, crepouabl. [ uapoduIbHO-
rupopoOHbIe cBoiicTBa. buonormyeckue ¢yHkuun JunuaoB. CpaBHEHUE
YTJIEBOJIOB, OEJIKOB U JIUIMHJIOB KaK HICTOUHUKOB YHEPTUH.

Hykneunoswsie xucnorsl: JHK u PHK. Hykneotunsl — MOHOMEpHI
HyKJIenHOBbIX KucIoT. Ctpoenne u ¢pynkuuu JJHK. Crpoenune u pynkmuun PHK.
Buast PHK. AT®: ctpoenue u pyHKIIHH.

[uTonorus — Hayka o kietke. Knerounast Teopusi — npuMep B3auMOICUCTBUS
uzaeil u pakToB B HAYYHOM MO3HAHUU. MeTO/Ibl U3YUEHUS 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
CTpOEHHUsI TpoKapuoThdeckor kieTku. Kierounas crenka Oaktepwmii. CTpoeHHE
3YKAPUOTUYECKON KIETKU. (OCHOBHBIE OTJIIMYMS PACTUTEIIBHOM, >XKUBOTHOW U
IrpUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTEHKA, MJIMKOKAIUKC, UX
¢dbynkiuu. [Tnazmarnueckas memOpana, e€ cBoiicTBa u GpyHkiuu. [{urornasma u eé
opranoujipl. OnHoMeMmOpanHbie opraHoujbl kietku: OIIC, ammapatr [Nombmxw,
n130coMbl. [loyaBTOHOMHBIE OpPraHOWbl KJIETKW: MUTOXOHAPWUH, IUIACTUIBI.
[Ipoucxoxaenne MUTOXOHJApUH W TuIacTuA. Buabl tumactua. HememOpanHbIe
OpraHOUJbl KJIETKU: PUOOCOMBI, KJIETOUHBIA LIEHTP, IEHTPUOJH, PECHHUYKH,
KryTUKU. QYHKIIMHA OPraHOMIOB KJIETKU. BKitoueHus.

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. Ymikunc, P. ®pauknun, K. M. bap.

Junarpammbl: «PacrpeneneHne XuMAYeCKUX 3JIEMEHTOB B HEXKUBOU ITPUPOAELY,
«Pacrnpenenenue XuMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOAE.

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 3yKapruOTHYECKON KIETKW», «CTPOCHUE KUBOTHOU KIIETKH»,
«CTpoeHre pacTUTENbHON KIETKn», «CTpOEHHE MPOKAPHUOTUYECKOM KIIETKUY,
«CTpoeHue sipa KIEeTKN», «YTIEBOAbY, «JIUmuabh.

OO6opynoBaHne: CBETOBOM MHUKPOCKON, OOOpYIOBaHWE MJIS IPOBEIACHHUS
HAOJIIOICHUI, W3MEPEHH, SKCIEPUMEHTOB, MUKpPONpPENapaTbl 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 CTpoeHMsI KIETOK pacTeHU,
KUBOTHBIX U OaKTepHil MOJ] MUKPOCKOMOM Ha TOTOBBIX MHUKpOIMpENaparax 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 COXpaHEHUs BELIECTB W JHEPrud B NOHMMAaHUU
MeTaboau3ma.

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

®orocunTe3. CBeroBas u TeMHOBasg (a3pl (¢orocuHTe3a. Peakuun
dbotocunTeza. DPhekTuBHOCTh (HoTOCUHTE3a. 3HaAUeHUE (DOTOCUHTE3A ISl KU3HU
Ha 3emuie. BnusiHue ycnoBuii cpeabl Ha (OTOCHHTE3 M CIIOCOOBI MOBBIIIEHUSI €T0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUHU.

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

DHepreTruueckuii oOMeH B KJeTKe. PaciiensieHue BelecTB, BBIJCICHHUE U
AKKyMYJIUPOBAaHHE SHEPTUU B KIIETKE. DTarbl JHEPTETUIECKOTr0 oOMeHa. | TuKkonms.
bpoxxenne u ero Buabl. KucnopojmHoe OKHCIIEHHE, WIM KIETOYHOE JbIXaHUE.
OxkucnurensHoe pochopunupoBanue. IPHEKTUBHOCTh IHEPTETUUECKOTO OOMEHA.

Peaknmm wmatpuyHoro cuHTre3a. [eHermueckas wHbopmanus u JHK.
Peanuzanus renernueckoil uHGoOpMalNUU B KiIeTKe. |'€HETHYECKUM KO U €ro
cBoiicTBa. Tpanckpunuusa — Marpuunbiii cuaTe3 PHK. Tpancnsauus — OuocunTes
Oenka. Otanbl TpaHcisiuuu. KoaupoBanue amuHoOkucior. Pomb 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.



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», «Xjopormiacty, «Dorocunte3», «Ctpoenue JJHK»,
«Ctpoenre U PyHKIIMOHHpPOBAHUE TeHa», «CuHTe3 Oenka», «[ eHeTuuecKuili Komy,
«Bupych», «bakrepuodarn», «Ctpoenne u xu3HeHHbIM nuki Bupyca CIIN/a,
O6aktepuodaray, «Permmukamus JJHK».

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

Tema 5. Pa3MHOKeHNe M1 HHAMBHUAYAJbHOE PA3BUTHE OPraHU3MOB.

Knerounslii 1uki, wWin >KU3HEHHBIM LUK kieTku. MHTepdaza U MUTO3.
[Ipoueccrl, mportekatomue B uHTepdaze. Perumkanus — 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, MpoUCXoadilne 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, BETETATUBHOE pa3MHOKeHUE. VIcKyccTBEeHHOE KIOHHPOBAHUE
OpPraHu3MOB, €0 3HAYEHUE JIJIS1 CEJICKIINHU.

[TonoBoe pa3MHOXKEHHE, €r0 OTINYHS OT OECIIOIO0TO.

Meiio3. Cragun wmeiio3a. [Ipouecchl, MpoUCXOJAIME HA CTagusX Meio3a.
[ToBenenue xpomocom B Meno3e. KpoccuHroBep. bHOTOrM4eckuid CMBICT H
3HAUYCHUE MEN03a.

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

NunuBunyanbHOoe pa3BuTHe (OHTOTeHe3). OMOPHOHAIBHOE pa3BUTHE
(aMOpuorenes). Jtanbl SMOPUOHATBHOTO PA3BUTHUS Y MO3BOHOYHBIX >KUBOTHBIX:
npobsieHne, ractpyisnus, opraHoreHes. IloctamOpuoHanbHOE pazButHe. THIBI
NOCTAMOPUOHANILHOTO PAa3BUTHUSA: TPsSMOE, HempsMoe (JIMYMHOYHOE). BrusHue



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

Poct u pa3Butue pacteHuii. OHTOr€HE3 LBETKOBOTO PACTEHMS: CTPOCHHUE
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», «Knerounsii mukim», «Pemnukanus JHK», «Mutosy,
«Metio3», «lIpsiMmoe U HenmpsiMOe pa3BUTHE», «l'aMeTOreHe3 y MICKOMUTAIOUIUX U
yenoBeka», «OCHOBHBIE CTaJIUA OHTOT€HE3a».

OGopynoBaHue: MHUKPOCKOTI, MUKPOTIpEnapaThl «CriepMaTo30uibl
MJIEKOMUTAIOIIEroy, «Sliieknerka miaekonuraronieroy, «Kapuoknnes B KieTkax
KOpEIlKa JyKa», MarHuTHas MOJAEIb-almuiukanusa «JleneHue KIeTKh», 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. «M3ydeHume CTPOCHHS TOJOBBIX KIETOK Ha
TOTOBBIX MUKPOIIpENnapaTaxy.

Tema 6. HacsieICTBEHHOCTh M H3MEHYUBOCTH OPTraHU3MOB.

[Ipenmer u 3amaun reHeTUKU. MicTopusa pa3BUTHUS T€HETUKU. POb LIUTONIOTUM
¥ SMOpPHOJIOTHH B CTAaHOBJICHUM TEHETHUKU. BKIIall POCCHIMCKUX W 3apyOESKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToApl TEeHETHKU (TUOpUI0I0TUYECKUH,
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  CKpenmuBaHuWe. 3aKOH  HE3aBUCHMOTO  HACJIEIOBAHHS
npu3HakoB.  lluToreHernueckue  OCHOBBI  JUTHOPUIIHOTO  CKPEIIUBAHMS.
AHanu3upymoliee ckpeiurBanue. Fcrnoap30BaHe aHATU3UPYIONIETO CKPEIUBaHUS
JUTSI OTIpE/IeTICHUs TEHOTUITA OCOOH.

CuemnienHoe HacnenoBaHue npu3HakoB. Padora T. Moprana no cuernjieHHoMy
HaCJIeJ0OBaHUIO TeHOB. HapyliieHue clieruieHus TeHOB B pe3yJIbTaTe KPOCCUHT OBEpA.

XPpOoMOCOMHas TEOpHs HACIEICTBEHHOCTH. [ eHeTudecKkue KapThl.



I'enernka mosa. XpoMOCOMHOE ONpeAeNeHrne nojia. AyTOCOMBI U TOJIOBBIE
XpoMocoMbl. ['omMoramerHbie W TeTeporamMeTrHbie opraHu3mbl. HacnenoBanue
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 KAYECTBECHHBIC NMPU3HAKU U KX
HOopMa peaknuu. CBoMCTBa MOIU(DUKATTMOHHOW H3MEHIMBOCTH.

HacnmencTBenHasi, WM TEHOTHUIIMYECKas, HW3MCEHYMBOCTh. KoMOMHATHBHAS
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.

BuesnepHast HacI€ACTBEHHOCTh U U3MEHUYHUBOCT.

I'enernka uyenoBeka. Kapuortun uyenoBeka. OCHOBHBIE METOAbI T'€HETHKHU
yeJ0BeKa: reHeaJIoTMYECKU, OJTM3HEIOBBIN, IIUTOr€HETHYECKUH, OMOXUMHUYECKHH,
MOJIEKYJIIPHO-T€HETUYECKU. CoBpemMenHoe ONPEACIICHUE reHoTUMna;:
MOJTHOTEHOMHOE CEKBEHHPOBAHHUE, T€HOTUIIMPOBAHUE, B TOM YHUCJIE€ C MOMOIIBIO
[MI1P-ananu3a. HacneacTtBenubie 3a00jeBaHUsS 4YEIOBEKA: TI'CHHBIC OOJIC3HH,
00JIe3HU C HACIEACTBEHHOM MpPEApacnoioKEHHOCThIO, XPOMOCOMHbBIE OOJIE3HHU.
Comatnueckue UM TreHepaTuBHble MyTauuu. CTBOJOBbIe KiIeTKU. [IpuHIUIBI
3JI0POBOTO 00pa3a >KM3HU, TUATHOCTHKHU, MPO(UIAKTUKHI U JICYEHUS TeHETHIECKUX
Oone3Heil. Menuko-TeHeTHYecKoe 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.

Tabnuibl U cxembl: «MOHOTHOPUAHOE CKPEIIMBAHUE U €0 [IUTOT €HETHYEeCKast
OCHOBA», «3aKOH PACIIECIICHHS U €r0 IUTOM€HETUYECKask OCHOBAY, «3aKOH YUCTOTHI
rameTy, «JlurubpumaHoe ckpemuBanuey, «L{luTomorunaeckue OCHOBBI TUTHOPHUTHOTO
CKpemuBanusay, «Menosy, «B3zanMonencTBie ajieIbHBIX T€HOBY, «l €HETHYECKHUE
KapThl PACTEHUH, )KUBOTHBIX M 4YENIOBEKa», «l'€HeTHka moiay, «3aKOHOMEPHOCTHU
HACJIEIOBaHU, CIIEIUIEHHOrO C MOJIoM», «KapHOTUIBI 4YelOBEKA U YKUBOTHBIX»,
«Bunpl m3meHunBOCTHY, «MoaudukarmoHHas H3MEHUMBOCThY», «HaciemoBanue
pe3yc-daktopay, «I eHeTuka rpynm KpoBu», «MyTarmoHHAs N3MEHYHUBOCThHY.

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



JlabopaTopHble U NpaKkTHYecKne padoThbl:

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

Jlaboparopnas pabota Ne 6. «3yuenne MoaupuKaMOHHON H3MEHYUBOCTH,
IIOCTPOCHME BAPUALIMOHHOIO PsAJIa U BAPUALUOHHON KPUBOW».

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

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

Tema 7. Cestekuusi opranuzmMoB. OCHOBbI O0MOTEXHOJIOTHH.

Cenexuysi Kak Hayka M IPOLECC. 3aPOKIACHUE CEJIIEKLIUU U JIOMECTHUKALUS.
VYyenune H. U. BaBuiioBa o ieHTpax MpOUCXOXKACHUS 1 MHOTO0Opa3us KyJIbTYPHBIX
pacteHuil. LIeHTpbl MPOUCX0XKIEHUS JOMAILIHUX KUBOTHBIX. COpT, MOpOAa, IITAMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MaccoBBIM U MHAMBUAYAJIbHBIA 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. IckycCTBEeHHBIM MyTareHes u Mnoxy4eHue
NOJUIUIONI0B. JIOCTHXKEHUS CENEKIUNA PACTEHUH, )KUBOTHBIX U MUKPOOPIraHNU3MOB.

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

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

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

Tabmunpel U cxembl: KapTa «lleHTphl MPOUCXOXKIEHUS W MHOT000pa3us
KYJIbTYPHBIX pacTeHuii», «Ilopojbl 1OMalIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pacrenunity, «Otnanénnas rudpuauzamnus», «Padorsl akanemuka M. @. MBanoBay,
«ITonmummongus», «OOBEKThl OuoTexHONOTUU», «KieTouHble KyJIbTYypbl U
KJIOHUpOBaHue», «KOHCTpynupOoBaHUE U MEPEHOC TEHOB, XPOMOCOM.

OO6opynoBanue: MyJIsIKH TUIOA0B M KOPHEIIOI0B JUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHmi, repoapuii «CenbCKOX03IHCTBEHHBIC 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 HAYYHOT'O LIEHTPA)».

11 KJIACC

Tema 1. JBoIrOMOHHASE OMOJIOTHS.

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

CBuzerensctBa HBOMOIUU. [lanieoHTOIOTMYECKHE: TOCIEN0BATENbHOCTD
NOSIBJICHUSI BUJOB B MaJ€OHTOJOTUYECKOM JIETONUCH, TMEPEXOTHbIE (POPMBI.
buoreorpadudeckue: cxoncTBo u pazauune GayH u (Gaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTMYECKHE: CXOJACTBA W Pa3iuuMs SMOPHOHOB pa3HBIX BHUOB
NO3BOHOUYHBIX. CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTHYHbIE, aHAJIOTHYHbIE,
PYIMMEHTapHBIE OpTraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHYECKUE: CXOICTBO
MEXaHU3MOB HACJIEJCTBEHHOCTH M OCHOBHBIX META0OMMYECKHX MyTed y BCEX
OpraHU3MOB.

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

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

Muxkpossosonus. [lomymnsnus kak eauHUIA BUAA U SBOITIOLIHH.

JIBmkymme cuibl ((pakToOphl) SBOJIOLKMUA BUIOB B mpupoae. MyTalnoHHBIN
npouecc M KOMOWHATHMBHAs WM3MEHYMBOCTH. [lomynsiiMOHHBIE BOJHBI M Jpeud
redoB. M3omsauust u Murparusi.

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

[Ipucnoco0neHHOCTh OpPraHU3MOB Kak pe3yibTaT 3Bodtouuu. [Ipumepsr
PUCTIOCOOJICHU Y OpraHu3MoB. ApoMop(03bl ¥ UTMOAIATITAIINH.

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

MakpoosBomnonusi. DopMbl  IBOIIONUU:  (UIETUYECKAsA, JHUBEPreHTHas,
KOHBEpreHTHasl, nmapasuienbHas. HeoOpaTuMocTh HBONTIOIUH.

[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'ekkenp, ®. Mromnep, A. H. CeBep1ios.



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

MTO3BOHOYHBLIX  JKHBOTHBIX, «ApXeonTepukc, «Dopmbl OopeOBI 32
cymecTBoBaHue», «EcTecTBeHHBIM 0TOOP», «MHOrooOpa3ue COpTOB pacTEHUI»,
«MHoroo0Opasue opoJ JKUBOTHBIX», «[Tomystuuny, «MyTtauuoHHas

U3MEHYUBOCTHY, «Apomopdo3b», «amoamantanuu», «OOmas aereHeparus»,
«/IBmxymme cunbl 3Bomoouum», «Kapra-cxema wapuipyra mnyremectBus Y.
HNapsunay», «boprba 3a cymectBoBanue», «IIpucrnoco0IeHHOCTh OpPraHU3MOBY,
«["eorpagnueckoe BUI000pa3zoBaHue», « IKOJIOTMUYECKOE BUI000PA30BAHHUEN.

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

buoreorpadguueckass kapra Mupa, KoJeKius «DOpMbI COXPAHHOCTH
UCKOMAEMBIX JKMBOTHBIX W pacTeHWil», wmonenp ammmkanus «llepexpéct
XPOMOCOM», BJIayKHbIE Npenapatsl «PazButrne Hacekomoro», «Pa3BuTue JArymKkmn»,
Mukponpemnapart «Jlpozoduna» (Hopma, myTaruu (GopMbI KPBUTEEB U OKPACKH TEIA).

JlabopaTopHble U paKkTHYecKne padoThbl:

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

Jlabopartopnas padora Ne 2. «Onucanue npucnoco0JIEHHOCTH OpraHu3Ma U eé
OTHOCHUTEIIBHOTO XapaKTepa.

Tema 2. Bo3HMKHOBeHME U Pa3BUTHE KM3HHU HA 3emuie.

JloHay4yHbIE TpPEACTaBIEHUS O 3apOXKICHUM XKU3HU. HayuHble TUnOTE3BI
BO3HMKHOBEHUSl KU3HM Ha 3emJjie: abuoreHe3 W maHcrnepMus. XuMU4ecKas
ABOMIONMS. AOWOTreHHBIH CHUHTE3 OpPraHWYECKUX BEIIECTB U3 HEOPraHUYECKHX.
DKCIEpUMEHTAIBHOE MOATBEPAKACHNE XUMUUYECKON 3BONIIOLMU. HavanbHbie 3Tarbl
ouonornyeckoi sBomooruu. ['unoreza PHK-mupa. @opmupoBanre MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHHE MNPOTOKJIETKHU. l[lepBble KIETKM W HMX 3BOIIOLUSL.
DopMHUPOBAHNE OCHOBHBIX T'PYIII 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 U €€ NePUoabl: TPUACOBBIN, FOPCKUNA, METIOBOM.

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. [l0osiBIIEHME, paclBET U BBIMUPAHUE IPYII KUBBIX OPTraHU3MOB.



Cucrema OpPraHMYECKOro MHpPA KaK OTpaxkeHWe HIBONMIOIUU. (OCHOBHBIC
CHUCTEMATUYECKHUE TPYIIbI OPraHU3MOB.

DBOJIIOIMS YETTOBEKA. AHTPOIIOJIOrUs KaKk Hayka. Pa3Burue npencraBieHUi o
NPOUCXOXKIAECHUU YelIoBeKa. MeTonbl H3ydeHHus aHTpororeHe3a. (CxoactBa u
pa3nuyus 4E€IOBEKA U )KUBOTHBIX. CUCTEMATHUUECKOE MOJTOKEHHUE YEIOBEKA.

JBrxyiue cuibl (hakTopsl) aHTpornorenesa. HacneacrBeHHas ©I3MEHYUBOCTh
U eCTeCTBEHHBIN 0TOOp. OOIecTBEHHBIN 00pa3 >KW3HH, H3TOTOBJICHUE OPYAH
TpyAa, MBILJIEHUE, PEYb.

OCHOBHBIE CTaAUU YU BETBU IBOJIOIMU YEIOBEKA: aBCTPAIONUTEKH, HYeloBek
yMenbi, YemoBek npaMoxondiiuu, YenoBeK HeaHAEpPTalbCKuM, YenoBek
pa3ymubIii. Haxomku uMCKOmaeMbIX OCTaTKOB, BpPEMsl CYIECTBOBaHMs, 00JIacThb
pacnpocTpaHeHusi, 00bEM TOJI0BHOTO MO3Ta, 00pa3 )KU3HU, OPYIH.

UYenoBeueckue packl. OcCHOBHbIE  OOJdbIIME  pachkl:  €BPOICOUJIHAS
(eBpasmiickasi),  Herpo-aBCcTpajJioujHasi  (3KBAaTOpHAJIbHASs]),  MOHIOJOMIHAS
(a3maTcko-amepukaHckas).  YepTel  MPUCIOCOOJICHHOCTH  MpEACTaBUTENCH
YEJIOBEUECKUX pPac K YCJIOBHUSIM CYHIECTBOBAHUA. EIMHCTBO YEIIOBEYECKUX pac.
Kpuruka pacuszma.

JdeMoHCcTpanuu:

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

Tabmunpl 1 cxembl: «Bo3HukHOBeHHEe COJIHEUHOM cuUCTeMbI», «Pa3Butue
opraHuyeckoro wmupa», «PacturenpHas KieTka», <« KuBOTHas  KJIeTKay,
«IIpokapuornueckas kierka», «CoOBpeMEHHasi CHCTEMa OPraHUYECKOr0 MHpPay,
«CpaBHEHUE AaHATOMUYECKMX YEPT CTPOCHUSI YEJIOBEKAa U UEIOBEKOOOPa3HBIX
o0e3bsiH», «OCHOBHBIE MeCTa TMaJCOHTOJOTMUECKHMX  HAXOJOK  TMPEIKOB
COBPEMEHHOI'0 4YelnoBeKay, «/lpeBHeuiue moan», «pesHue mroan», «llepsbie
COBpPEMEHHBIE JIIOAN», «HenoBeueckue pacb».

O6opynoBanue:  Mmymsiku  «lIpoucxoxnenne — yenoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HeaHJepTaiblla, KPOMAaHbOHIIA), CJCNKU WU
U300paKEHUsI KaMEHHBIX OpYAWIl TEPBOOBITHOIO 4YelIOBEeKa (KaMHH-YOMIEPHI,
pyOmna, ckpebna), TreoxpoHOJoruyeckass Ta0numa, Koekiusa «DopMbl
COXPAaHHOCTU MCKOMAEMBIX KUBOTHBIX U PACTCHUIN».

JlaGopaTopHblie U npakTU4YecKue padorThli:

[Tpaktuueckas padora Ne 1. «/3ydeHue MCKOMmaeMbIX OCTATKOB PACTCHHM U
KUBOTHBIX B KOJUIEKIIMSIX.

DKCcKypeusi «IBONIONUS OPraHMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAYYHBIM WJIM KpaeBEIUECKUN My3ei).

Tema 3. OpranusMbl U OKpPY:KaIIAs Cpeaa.



DKOJOrvs Kak Hayka. 3aJaud U pa3Jienbl SKOJOruH. MeTobl HKOIOrMYeCKUX
UCCJIeIOBAaHUN. DKOJIOTMYECKOE€ MUPOBO33PEHNE COBPEMEHHOTO YETIOBEKA.

Cpenbl oOuTaHUs OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MMOYBEHHA,
BHYTPHOPIraHU3MEHHAsI.

Okonornyeckue (akrtopel. Kiaccupukanuss >3KoI0ruyeckux (PakTopoB:
abuotuyeckue, OWOTHUECKHME U aHTPOIOTeHHbIe. JleMcTBUE HKOJIOTMYECKUX
(hakTOpOB Ha OPraHU3MBI.

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

buornueckue dhaxTopsl. Bunbl OMOTHYECKUX B3aUMOACHCTBUN: KOHKYPEHITHS,
XUIIHUYECTBO, cUMOMO3 U ero (opmsl. [lapazutusm, xoomepaius, MyTyalusM,
KOMMEHCaIu3M (KBapTUPAHCTBO, HaXJIEOHUYECTBO). AMEHCAIM3M, HEUTpaIU3M.
3HaueHre OWOTHUYECKUX B3aMMOJEWUCTBHUM /Jii CYIIECTBOBAHUS OPraHU3MOB B
IPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XApAKTEPUCTUKU nomyiasuuu. OCHOBHBIE IOKa3aTENH
HNOMYJISUMU: YHUCIEHHOCTh, IJIOTHOCTh, POXKJIA€MOCTb, CMEpPTHOCTb, IPHUPOCT,
mMurpanus. J{nHaMuKka YuCIE€HHOCTHU MOMYJISIUUU U €€ PEryJIALus.

JdeMoHcTpanuu:

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

Tabmuupl u cxembl: kapra «lIpupognsie 30Hb1 3eminy, «Cpeabl 0OUTaHUS
opraHusMoB», «®Doronepuoauzm», «llonynsamuu», «3aKOHOMEPHOCTH pOCTa
YHCIEHHOCTHU NOMyJIAuuu nHpy30pun-Tyhenskn», «llumessie nenm».

JlabopaTopHble U IpaKkTHYecKne padoThbl:

Jlabopatopnas pabora Ne 3. «Mopdosornyeckre 0COOEHHOCTH PacTeHUN U3
Pa3HBIX MECT OOUTAHUS.

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

[Ipaktuueckas padora Ne 2. «Iloacu€T MIOTHOCTH NOMYJISALUUNA 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
ouoreonieHo3e. @DYHKIIMOHATbHBIE KOMIIOHEHTbI HKOCUCTEMBI: TMPOAYLIEHTHI,
KOHCYMEHTBI, peAyLeHThl. KpyroBopoT BEHIECTB M MOTOK YHEPTUHU B SKOCHUCTEME.
Tpoduueckue (munieBsie) ypoBHU SKOCUCTEMBI. [IuieBbie nenu u cetu. OCHOBHbBIE
NOKAa3aTelu 3KOCHCTEMbl: OMoMacca, NPOAYKIHUS. OKOJIOIMYECKUE MHPaAMUJBI:



OPOJYKIIMU, YHUCICHHOCTH, OuoMacchl. CBOICTBA HSKOCHUCTEM: YCTOWYHMBOCT,
caMmoperymsiuus, pazsurue. Cykieccusl.

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

AHTpOIIOr€HHbIE  3KOCHCTEMBL.  ATPO3KOCHCTEMBI. Y POO3IKOCHCTEMBI.
buonoruueckoe 1 X034iCTBEHHOE 3HAUEHHUE arpOdIKOCHUCTEM U YPOOIKOCUCTEM.

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

VYuenne B. U. Bepnaackoro o ouocdepe. I'panuripl, coctaB U CTpyKTypa
ouochepnl. KuBoe BemectBo u ero ¢yHkuuu. OcobeHHOCTH Ouochepbl Kak
rII00AIbHOM JKOCHCTEMBI. J[MHaMHueckoe paBHOBECHME U oOOpaTHasi CBSI3b B
ouocdepe.

KpyroBopoTs! BellecTB U OMOr€OXUMHUECKUE IIUKIIBI AJIEMEHTOB (yriiepo/a,
azora). 3oHabHOCTh Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B OMochepe 3emiin. AHTPOIIOTeHHBIE M3MEHEHUS B Onocdepe.
['mobGanbHbIE SKOIOTHYECKUE TIPOOIEMBI.

CocyiiecTBoBaHMe MPUPOIbI U YesioBeuecTBa. CoxpaHeHue ornopazHooOpasus
KaK OCHOBa YyCTOMYHMBOCTH Ouocdepbl. OCHOBa palMOHAIBHOIO 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,
«IIpupogusie coobmiectBay, «llenu nuraHus», «IKOJOrMUECKasi MUpPaAMUJIAY,
«buocdepa u yenoBek», «IKOCUCTEMA IUPOKOIUCTBEHHOrO Jiecay, «IKOocUcTeMa
XBOMHOro  Jjeca», «buomeHos BogoéMan, «ArpoueHod», «lIpumepHbie
AHTPOIIOrE€HHBIE BO3JAEHUCTBUS HA IPUPOLY», « BaxkHeNIIMe UCTOYHUKY 3arpsSI3HEHUS
BO3JlyXa M TPYHTOBBIX BOA», «llouBa — BaxkHelmIasi cocTaBistomias ouocheps»,
«®akTtopel  nerpajauuud  nouB»,  «llapHukoBblii  3ddekT»,  «DakTOpHI
PaAMOAaKTUBHOTO 3arps3HeHuss Oumocdeprbr», «OOmas crpykrypa Ouocheps,
«PacnipocTpanenne xu3Hu B Ouocdepe», «O30HOBBIM dKpaH OuOchHeEpsI»,
«Kpyrosoport yriepona B Ouochepey, «KpyroBopoT azora B IpUpOIEH.

OO6opynoBanue: Mopaenb-anmukanus «TunuyHble OMOLEHO3bI», TepOapwuii
«PacTurenbHbBIe COOOIECTBAY, KOIUIEKIIUA «bHoeH03Y, «BpeauTenn BaKHEHITUX
CEIIbCKOXO3SIICTBEHHBIX KYIbTYP», TepOapuul U KOJUICKITUHA PACTCHUI U dKUBOTHBIX,
NpUHAJISKAIINE K Pa3HBIM SKOJIOTUUECKUM TpyIiaM ogHOro Buaa, KpacHast kaura
Poccuiickoit  denepanun, H300paKEHUST OXpaHSAEMBIX BHJIOB PACTCHUH U
KUBOTHBIX.



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

Cornacio ®I'OC COO, ycraHaBiauBarTCsS TpeOOBaHUS K pe3yJbTaram
OCBOCHHS  OOYyYalOIIMMHUCSA TIpOorpaMM  cpeaHero oOmero  oOpa3oBaHMS:
JMYHOCTHBIM, METAMPEAMETHBIM M MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType AMYHOCTHBIX pE3yJNbTATOB OCBOCHUA Mpeamera «buomorus»
BBIJICJICHBI CJIEAYIOIINE COCTABJISIONINE: OCO3HAHNE OO0YYalOIUMUCS POCCUMCKON
rpaXXJaHCKON MJACHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEILHOCTH
U CaMOONpENENeHUI0, HaJINdhe MOTHBAllMM K  OOy4YeHHI0  OWOJIOTHH,
[[EJICHANIPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKIEHUN JIMYHOCTA Ha OCHOBE
KJIFOUEBBIX I[IEHHOCTEH W MCTOPUYECKUX TPAJAUIUMN Pa3BUTHUA OHOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIMXCS PYKOBOJICTBOBATHCS B CBOCH
JEeSITEIbHOCTH I[[€HHOCTHO-CMBICJIIOBBIMM  YCTAHOBKAMH, TMPUCYIIUMU CHUCTEME
OMOJIOrMYECKOr0  00pa30BaHMs, HAIUYUE OKOJOTMUECKOTO MPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH 1I€JIU U CTPOUTD KU3HEHHBIE TIIaHBI.

JIMYHOCTHBIE PE3YyJIbTAThl OCBOCHUS MpeaMeTa «buomorus» IOCTUTarTCs B
EIMHCTBE YYCOHOW ¥ BOCIUTATENBHOW JCSITEIIBHOCTHA B COOTBETCTBUU C
TPAJIULIMOHHBIMUA POCCUUCKUMU COIMOKYJIBTYPHBIMU, ICTOPUUECKUMH U JYXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPHUHSATHIMUA B OOIIECTBE MpaBWIaMU M HOPMaMu
MOBEJICHUS M CIIOCOOCTBYIOT IIpOIleccaM CaMOIIO3HAHHUS, CAMOBOCIHUTAHHS U
CaMOpa3BUTHUSA, PpA3BUTHUA BHYTPECHHEHM TMIO3UMLIHMM JIMYHOCTH, MaTPUOTU3MA,
YBAKEHUS K 3aKOHY M IPABOMOPSAKY, YEIIOBEKY TPYJa U CTAPIIEMY IOKOJICHUIO,
B3aUMHOI'0 YBa)KCHHS, OEpPEKHOr0 OTHOIIEHUS K KYJbTYPHOMY HACJICIUI0 U
TpaAULUsIM MHOTOHAIIMOHAJIBHOrO Hapoaa Poccuiickont denepanuu, npupoae u
OKpYXarolIen cpee.

JInuHOCTHBIE pE3yJbTaThl OCBOEHHUS YyueOHOro mnpeaMera «buoaorus
JOJDKHBI OTpaXkaTh TOTOBHOCTH U CIIOCOOHOCTH 00YUYAIOIIUXCS PYKOBOJACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEH MO3UIIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHHMX  YOEXIEHHH, COOTBETCTBYIOIIUX
TPAJUIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBA, PACIIMPEHHUE KU3ZHEHHOTO
ONbITa U OMNbITA ACATEILHOCTH B IMPOIECCE pealvu3ald OCHOBHBIX HAlpaBJICHUMN
BOCTIUTATEIbHOM JESITEIbHOCTH, B TOM YHUCJIE 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 e TEIbHOCTH MIPU CO3JJaHUHU YIECOHBIX
NPOEKTOB, PEIICHWH Yy4YeOHBIX W TIO3HABATEIBHBIX 3a/1a4, BBIMOJIHEHUHU
OMOJIOrMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OMNpPEAENATh COOCTBEHHYIO IIO3MIIMIO TI0 OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSCHSTH €€

YMEHHUE yYWUTHIBATH B CBOHMX JEHCTBHUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIFOJEH C pa3HbIMU YOSKICHUSIMU, KYJbTYPHBIMU IIEHHOCTIMU U
COLIMAIbHBIM ITOJIOKEHHUEM;

FOTOBHOCTh K COTPYIHUYECTBY B IIPOLECCE COBMECTHOI'O BBINOJIHEHUS
y4eOHBIX, T[O3HABATEIIbHBIX M HCCJIEAOBATEIbCKUX 3aJlad, YBaXKUTEIHHOTO
OTHOIIEHHS K MHEHUIO OIMOHEHTOB MpHU OOCYXJICHUU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOT0 COICPKAHUS;

FOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOU AEATEIBHOCTH;

2) NATPUOTHUYECKOT0 BOCTIUTAHUS :

c(hOopMUPOBAHHOCTb POCCUNUCKON rpakIaHCKON UJEHTUYHOCTH, TATPUOTU3MA,
YBa)KE€HHUS K CBOEMY HapOJy, YyBCTBAa OTBETCTBEHHOCTH repen PoauHoM, roproctu
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, HICKYCCTBE, CLIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTHh OIIEHWBATh BKJIAJ POCCHUHCKUX Y4YEHBIX B CTAHOBJICHHE H
pa3BuTHE OUOJIOTUM, TOHUMAHUS 3HAYCHUS OWOJOTMU B T[O3HAHUU 3aKOHOB
MIPUPO/IBI, B dKU3HHU YEJIOBEKA U COBPEMEHHOTr0 0OIIIeCTBa;

ujeiiHas yOeXKIEHHOCTh, TOTOBHOCTh K CIy)KeHHMIO W 3ammre OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 Cy/Ib0Y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

OCO3HAaHME JIYXOBHBIX IEHHOCTEN POCCUKUCKOTO HAPOA;

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

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W MPUHUMATh OCO3HAHHBIE PEIICHWS,
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 COOTBETCTBUU 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 KYJbTYPbl 310POBbSI H
3MOIMOHAJIBLHOIO 0JIaromoJIy4ns:

NOHUMAaHUE U pean3alus 3JJ0pOBOro U 0€30MacHOro 00pasza JKU3HU (310POBOE
nUTaHue, COOJII0IEHUE TUTUEHNYECKUX MTPABUI U HOPM, COATaHCHUPOBAHHBIN PEXKUM
3aHATHM W OTHObIXa, peryiaspHas (Qu3ndeckas aKTUBHOCTH), OEpEKHOTO,
OTBETCTBEHHOT'O U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (DU3UUECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

NOHUMAHHE 1EHHOCTU MNPaBWJI HWHIWBUAYAIBHOTO U  KOJJIEKTUBHOI'O
0€30MacHOr0 MOBEACHUS B CUTYAIIUSAX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU JIOJICH;

OCO3HAHUE TMOCIEICTBUI U HENPHUATHS BPEIHBIX MPUBBIUCK (yHOTpeOJeHUS
AJIKOT 0JIsI, HAPKOTUKOB, KypEHUs);

6) Tpy10BOr0 BOCIUTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAHUE IIEHHOCTH MAacTEePCTBa, TPYIAOTIO0HE;

TOTOBHOCTh K AKTUBHOM JESTEIHHOCTH TEXHOJOTMYECKOW U COLMAIBHOM
HAIPABJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSATEIHHO
BBITIOJIHATh TaKyI0 JAESTEIbHOCTD;

MHTEpPEC K pa3IuuHbIM cepam npodecCHoHaIbHON JeATeTbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyayiied mnpodeccud ¢ Pean30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TUIAHbL;

TOTOBHOCTh W CIIOCOOHOCTh K O0Opa3oBaHWI0O W CaMOOOpa3OBaHHWIO Ha
MPOTS)KEHUU BCEHN KU3HU,

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS

AKOJIOTHYECKH 11eJIeCO00pa3HOe OTHOIICHHE K MIPUPOE KaK UCTOUHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYyIIECTBOBAHUSI;

MOBBIIIEHUE YPOBHS HKOJIOTUYECKOM KYJIbTYphl: MPUOOPETCHUE OIbITa
IUIAHUPOBAHUS TOCTYNKOB W OIEHKM WX BO3MOXHBIX TIOCJIEACTBUN  JIst
OKPY’KAIOIIEH CPEBI;

OCO3HAaHHE TJI00aTBPHOTO XapaKTepa IKOJOTHMYECKUX MpoOjIeM W MyTed uX
pernieHus;

CIIOCOOHOCTbH UCIOJIb30BaTh MPUOOpETaEMbIe TPU U3YUEHUN OMOJIOT UM 3HAHUS
U yMEHUS TP  PEIICHHH TpoOJieM, CBS3aHHBIX C  PaAIMOHAIBHBIM
OPUPOJONOIb30BAHUEM  (COONIOJIEHHE  TpaBWJl  TOBEACHUA B  IPUPOJIE,
HAIIPaBJICHHBIX Ha COXPAHEHUE pPABHOBECUSI B DJKOCHUCTEMaX, OXpaHy BHJIOB,
IKOCHUCTEM, OHochephl);



AKTUBHOE HENPUATUE ACUCTBUM, IPUHOCAIINX BPEA OKPYKAIOLIEW TPUPOTHON
cpelle, yMEHHE MPOTHO3UPOBATh HEOJIArONPUSATHBIE SKOJOTMUECKHE MOCIEACTBUS
IPEeANPUHUMAEMBIX IEHCTBUN U ITPEAOTBpALaTh UX;

HAJIMYKE PA3BUTOIO 3KOJOTMYECKOr0 MBIIIEHUS, YKOJIOIMYECKON KYIbTYpHI,
OIbITa JEsITENbHOCTH HKOJIOTMYECKOM HAIpPABJIEHHOCTH, YMEHUS
PYKOBOJICTBOBATBHCSI UMM B ITO3HABATEJIBbHON, KOMMYHHMKAaTUBHONH WM COLMAJIBHOU
IPAKTUKE, TOTOBHOCTH K YYaCTHIO B IPAKTUYECKOMN AEATEINBHOCTH IKOJIOIMUECKOM
HAIpPABJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHHUSA:

c(OPMUPOBAHHOCTb MMPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HayKH M OOILECTBEHHOW NMPAaKTHKH, OCHOBAHHOTO HA JUAJIOre
KYJbTYp, CIOCOOCTBYIOIIET0 OCO3HAHHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPILIECHCTBOBAHNUE $I3bIKOBOW M UYWUTATEIbCKOM KYJIbTYpbl KaK CpEICTBa
B3aUMOJICHCTBHSI MEXKY JIFOAbMU U IO3HAHUS MUDPA;

NOHUMaHUe crnenu@uku OWOJIOTUM KakK HayKd, OCO3HaHUA e€ poilu B
(GopMUpPOBAaHUU PAIMOHATBHOIO HAYYHOTO MBIIIJIEHUS, CO3/aHUU LIEJIOCTHOTO
Npe/ICTaBlIeHUss 00 OKpY)KaloUeM MHpE KaK O €AMHCTBE MPUPOJbI, YETOBEKAa U
obmiecTBa, B IO3HAHUM HNPUPOJHBIX 3aKOHOMEPHOCTEH U pelleHHH Hpolsem
COXpaHEHUs IPUPOJAHOIO0 PABHOBECHS;

yOEeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTMHU JJII COBPEMEHHOW IMBUJIM3ALMM:
oOecrieyeHus: HOBOI'O YPOBHSI Pa3BUTHS MEAMIIMHBI, CO3/IaHHE TEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh  pecypcHble MpoOJIeMbl  Pa3BUTHS
YeJI0BEUECTBa, NIOMCKA MyTel BbIXOAA U3 INIOOATBHBIX IKOJOTHYECKUX MPOoOJieM U
oOecrieyeHusi  mepexoja K  YCTOMUYMBOMY  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 oOydaromuxcs, GopMupyeMon
IpY U3y4YE€HUU OUOJIOTHH,

NOHMMAaHHUE CYIIHOCTH METOJOB IMO3HAHMSI, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaxX, CIOCOOHOCTH UCIOJIb30BaTh MOJIy4aeMble 3HaHHUS [JIsl aHalu3a |
OOBSICHEHMSI SIBJICHUI OKpPY)KArOIIero MUpa M MPOUCXOISAIINX B HEM M3MEHEHMH,
yMEHHE JielaThb OOOCHOBAHHBIE 3aKJIIOUEHUS HAa OCHOBE HAy4YHBIX (AKTOB U
UMEIOIUXCS JaHHBIX C LEJbI0 MOJYyYEeHHs TOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSATENIbHO MCMOIb30BaTh OMOJIOTUYECKUE 3HAHUS IS
peleHus npooJieM B PeabHbIX )KU3HEHHBIX CUTYAIMSIX;

OCO3HAHME ILIEHHOCTU HAYYHOM JEATEIbHOCTH, TOTOBHOCTH OCYILECTBIISTH
IPOEKTHYIO M HCCIIEA0BATENbCKYIO AESTEIBHOCTh HHAMBUAYAIBHO U B TPYIIIE;



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

METAINPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yiabTaThl OCBOCHHS yd4eOHOTO mpeamera «buomorus»
BKJIIOYAIOT: 3HAuYUMBbIe JJs (OpMHpOBaHHS MHUPOBO33PEHUS OOYyHAIOIIUXCS
MEXIUCIUTUITMHAPHBIC (MEXIIpEIMETHbIC) OOICHAYYHbIE TIOHATHSA, OTPAKAIOIINE
IEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa M ChHeuu(uKy METOJO0B TMO3HAHMUS,
UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPIHs, sIBICHHE, MPOLIECC,
CUCTEeMa, HAy4YHBIM (DaKT, MPUHIIMI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs,
ucclieioBaHue, Ha0I0IeHne, U3MEPEHHE, SKCTIEPUMEHT U APYTUX ), YHUBEPCAIbHbIE
yueOHbIe JCeHCTBUS (IIO3HABATENIbHBbIE, KOMMYHUKATHUBHBIC, PETYJISITUBHBIC),
obecneunBaomue GopMUpoBaHue (PyHKIMOHATBEHON IPaMOTHOCTH M COI[HAIbHOMN
KOMIIETEHIIMM  OOYyYalolHUXCs, CHOCOOHOCTh OOY4YalIIMXCA  HMCIOJIb30BATh
OCBOEHHBIE MEXKIUCIUITTMHAPHBIE, MUPOBO33PEHUECKHIE 3HAHNS U YHUBEPCATbHBIC
y4eOHBIC IEWCTBYSI B TIO3HABATEIHLHON U COIMATILHOM MPaKTHKE.

MeranpeaMeTHble pe3yNbTaThl OCBOCHHSI IMPOrPAMMBI CPEIHEro OOIIEero
00pa30BaHus TOJKHBI OTPaXXaTh:

OsiaseHue YHHBepPCAJIbHBIMH yueOHBIMU MO3HABATEIbHBIMH
AeCTBUAMM:

1) 6a3oBbIe JIOTHYECKHE ICHCTBUS:

CaMOCTOATENILHO  (OPMYJNHMpPOBAaTH W aAKTyaJlIM3UpOBaThb  MpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TMPU OCBOCHWM 3HAHUNA TPHUEMBI JIOTUYECKOTO MBIITUICHHUS
(aHanmu3a, CUHTE3a, CPaBHEHUs, KiIacCU(pUKAIIK, 0000IIEHNS), PACKPBIBATH CMBICI
OMOJIOTUYECKUX TIOHATHH (BBIACTATH WX XapaKTEPHbIC MPU3HAKH, YCTAHABIIUBATH
CBSI3M C IPYTUMU MOHSATUSIMU);

OTIpeeNITh LEIU JeATEIbHOCTH, 3aJaBas MapamMeTpbl U KPUTEPUH UX
JTOCTHYKEHHS, COOTHOCUTD PE3yIbTAThI JESITEILHOCTH C TIOCTABJICHHBIMU IENISIMU;

UCIOJIb30BaTh OMOJIOTMYECKUE MOHATUS sl OObsICHEHUS (DAKTOB U SIBJICHUI
KUBOU MPUPOJIBI;

CTPOUTH JIOTMYECKHE pACCYXKICHUS (MHIYKTUBHBIC, JI€yKTUBHBIE, IO
aHAJIOTWM), BBISBISATH 3aKOHOMEPHOCTH W TMPOTHBOPEUHS B PACCMATPUBAEMBIX
SBIICHUSX, (DOPMYIHPOBATH BHIBOABI U 3aKITIOUCHHS,

MPUMEHSTh CXEMHO-MO/IEIbHBIE CPEICTBA JUIsI ITPE/ICTABIICHUS CYIIIECTBEHHBIX
CBS3€H W OTHONIEHWH B M3yYaeMbIX OHOJOTHYECKUX OOBEKTaX, a TakkKe
NIPOTUBOPEYHMA PA3HOTO pOJAA, BBISABICHHBIX B PA3IMYHBIX WH(OPMAIIMOHHBIX
UCTOYHUKAX;



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

BHOCHUTH KOPPEKTHUBBI B JIEITETLHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJSIM, OIIEHUBATh PUCKU MOCIEICTBUM €SI TEIbHOCTH;

KOOPJAMHUPOBATh U BBIMOJIHSITH pabOTY B YCIOBUSIX PEaTbHOT0, BUPTYaJIbHOIO
¥ KOMOMHHUPOBAHHOI'O B3aUMO/ICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHUE eHCTBUA:

BJIQJIETh HABBIKAMU Y4EOHO-UCCIIEIOBATEIBCKON U TPOCKTHOMN JIEATEIHbHOCTH,
HaBbIKAMU  pa3pelieHus MpodJieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY MTOMCKY METOJIOB PELIECHUS MIPAKTUYECKUX 3a/]1a4, TPUMEHECHUIO
Pa3JIMYHBIX METO/IOB MO3HAHUS;

UCIIOJIb30BAaTh PA3JIMUHbIC BHUJBI JIEATEIBHOCTH IO TMOJYYEHUI0 HOBOTO
3HAHMSI, €r0 HWHTEpPHpeTaluy, NPeoOpa3oBaHUI0O M NPUMEHEHUI0 B Yy4eOHBIX
CUTYaIMsIX, B TOM YHCJIE TIPU CO3/IaHUN YYE€OHBIX U COITUATBHBIX TPOEKTOB;

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

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

BBISIBJISITh [IPUUMHHO-CJICACTBEHHBIE CBSI3M W aKTyaJIU3UpOBATH 3aj]iauy,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHMs], HAXOAUTh apTyMEHTHI JIs TOKa3aTeIbCTBa CBOUX
YTBEPKJCHUMN, 3a]1aBaTh MapaMeTPhl U KPUTEPUU PEIICHUS;

AHAJM3UPOBATH TMOJYYECHHbIE B XOJE€ pEUICHUA 3a/Jaud pPe3yJbTaThl,
KPUTUYECKHU OIIEHUBATH UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCJIOBUSIX;

J1aBaTh OIICHKY HOBBIM CHUTYyAaIUsIM, OLICHUBATh IPHUOOPETEHHBIN OTIBIT;

OCYIIECTBIIAThH IIE€JICHATIPABICHHBIA TIOMCK TIEPEHOCa CPEJCTB M CIOCOOOB
NEeNcTBUS B MPOPECCUOHATIBHYIO CPENY;

yMETh TMEPEHOCUTHh 3HAHUS B TO3HABATEIBHYIO U MPAKTUYECKYH 00J1acTh
KUZHEAEATEIbHOCTH;

yYMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIC WJICH, MpeJjlaraTh OPUTMHAIBHBIC MOJIXOAbl U PEUICHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE aJIbTEPHATUBHBIEC PEIICHUS.

3) pabora ¢ naopmanueii:

OPUEHTUPOBATHCS B PA3TUYHBIX UCTOYHHKAX WH(MOpPMAIH (TEKCTEe Y4eOHOTO
nocoOusi, HAay4YHO-TIOMYJSAPHOW JHUTEparype, OHOJOTMUECKUX CJIOBApSIX U
CIPaBOYHHUKAX, KOMIIBIOTEPHBIX 0Oa3ax JaHHbIX, B VIHTepHeTe), aHaIU3UpOBaTh
UHGOPMAITNIO PA3IMYHBIX BUIOB U (HOPM MPEACTABICHUS, KPUTUIECKU OLICHUBATh
€€ JOCTOBEPHOCTh U HEMTPOTUBOPEUUBOCTH;



(opMynHpOBaTh 3aMpOChl U MPUMEHATH PA3IMYHBIE METOABI MPHU MOUCKE U
otbope Ouonornueckoi MHMOpMaLMKM, HEOOXOIUMOM JIJIsi BBITTOJHEHUS Y4EOHBIX
3ajay;

npuoOpeTaTh OMNBIT MCMHOIb30BaHUS HMH(POPMALIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUI, COBEPIIEHCTBOBATh KYJbTYPy aKTHBHOI'O MCIIOJIb30BAaHUS Pa3IMYHBIX
MIOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO ~ BBIOMpaTh  ONTUMaNbHYIO  (OpMYy  INpEACTaBICHUS
Oounonornueckoit napopmammu (cxemol, TpaduKu, TUarpaMMBbl, TAOIUIIBI, PUCYHKH U
Apyroe);

UCIIONIb30BaTh HAY4YHBIM $3bIK B KayeCTBE CpeICTBa Mpu paboTe C
Ouosjornyeckor HH(pOpMANUE: TPUMEHSATh XUMHUYECKHe, (Qundyeckue W
MaTEeMaTUYECKUE 3HAKM U CUMBOJIBL, (DOpMYysbl, aOOpeBHATYpY, HOMEHKIATYpY,
UCIIONIb30BaTh W MpeoOpa3oBbIBATH  3HAKOBO-CUMBOJHMYECKHE  CPEACTBA
HaTJISTHOCTH;

BJAJCTh  HABBIKAMH  DPACIO3HABaHUS HW  3alUThl  WHOOpMAIH,
nH(GOPMAITMOHHON 0€30MacHOCTH TUIHOCTH.

OBJaieHUe YHUBEPCAJbHBIMU KOMMYHUKATHBHBIMY /1€ICTBUSIMM:

1) obmmeHme:

OCYILIECTBISATh KOMMYHHUKAIIUU BO BCeX cepax KHU3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTe€ WIM JUCKYCCHUU IO CYIIECTBY OOCYXIaeMOW TeMbl (yMEHHE 3a/JaBaTh
BONPOCHI, BBICKA3bIBATH CYXJACHUS OTHOCUTEIHHO BBIMOJHEHUS MpeajiaraeMoi
3a/1aud, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMNA APYTMX YYaCTHHUKOB
JMajnora Wi JUCKYCCUN);

pacno3HaBaTh HeBepOaJbHBIE CpEACTBA OOIIECHUS, IOHUMATh 3HAYEHHUE
COLIMATBHBIX 3HAKOB, MPEANOCHUIOK BO3HWKHOBEHHMS KOH(DIMKTHBIX CHUTYaIWH,
YMETb CMAr4aTh KOH(QIMKTHI U BECTH NEPETOBOPHI;

BJaJIeTh Pa3jIMYHBIMHU CIIOCOOAMHU OOIIEHUS M B3aUMOJCHCTBHS, MOHUMATh
HaMEPEHUs IPYruX JOJEeH, MPOSIBIATh YBAKUTEIbHOE OTHOLUIEHUE K COOECETHUKY
U B KOPpEKTHOU (popme GopMyITHMpoBaTh CBOU BO3PAKEHUS;

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

2) coBMeCTHAs eITeJIbHOCTh:

NOHUMATh M MCIOJB30BATh MPEUMYIECTBA KOMAaHIHON M WHJUBHUIYaJIbHOU
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 JACHUCTBUS MO €€ JOCTHKEHUIO: COCTABJIATH IUIAH JICUCTBHUIA,



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

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

IpeaiaraTb HOBBIE IIPOEKTHI, OLEHHBAaTh HIEHU C IO3ULUUNA HOBH3HBI,
OPUTMHAIIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBJIATh IIO3UTUBHOE CTPATErMYECKOE IIOBEAECHUE B Pa3JIMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpAKEHHE, OBITh MHUIIMATHBHBIM.

OgJyaieHNe YHMBEPCAIbHBIMHU PeryJasTHBHBIMH 1CHCTBUAMMU:

1) camoopranuzanusi:

UCMOJIb30BaTh OMOJIOTMYECKHE 3HAHUS I BBIABICHUS MpoOJeM M HX
pELIeHHs B )KU3HEHHBIX U YYEOHBIX CUTYalUsX;

BbIOMpAaTh Ha OCHOBE OHMOJOTMYECKMX 3HAHUM LIEJEBbIE U CMBICIOBBIE
YCTAHOBKHM B CBOMX JIEMCTBHUSX M MOCTYIKAaxX MO OTHOUIEHUIO K KHWBOW IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3/I0POBbIO OKPYKAIOIINX;

CaMOCTOSITETIbHO OCYLIECTBIIATH IO3HABATENIBHYIO JIESITENbHOCTD, BBISBIATH
poOJieMbl, CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIE 3a7]aul B 00pa3oBaTeIbHOMN
NEATENbHOCTH U JKU3HEHHBIX CUTyalUsX;

CaMOCTOSITENTHO COCTABIIATh IJIaH PELICHHS TPOOJIEMBI C YUETOM UMEIOITNXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANIOUYTEHUM;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacHIMpATh paMKH Y4eOHOT0 MpeaMeTa Ha OCHOBE JTMUHBIX MPEINOUYTECHUI;

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

OLICHMBATh PUOOPETEHHBIN OIBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO W TIPOSBICHUIO HIUPOKOW DJPYAUIUMH B
pa3HBIX 00JIaCTAX 3HAHWN, TOCTOSHHO TIOBBIIIATH CBOM OOpa30oBaTENbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

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

BJIaJ€Th  HABbIKAMHU  IO3HABAaTEJIbHOM  peQuieKCuM Kak  OCO3HaHHUS
COBEpIIAEMBIX JCHUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX PE3YJIbTaTOB U
OCHOBaHUI, UCHOJIb30BaTh MPUEMBI peduIeKCUH Ji1 OLUEHKU CHUTYyalllH, BhIOOpa
BEPHOI'O PELICHNS;

yMETh OLICHUBATh PUCKHM W CBOEBPEMEHHO NIPUHUMATh PEMIEHUS IO HUX
CHUKEHHUIO;

NPUHUMATh MOTHBBI M apryMEHTbl JPYrUX MpPH aHAIN3E PE3YIbTAaTOB
NEATEIbHOCTH;



3) npuHsTHE ceOs ¥ IPYTHUX:

OpPUHUMATh ce0sl, IOHMMAasi CBOM HEJOCTATKHU U JIOCTOMHCTBA;

IPUHUMAaTh MOTHBBI W AapryMEHTBl APYIMX IIPU AaHAIN3E pPE3yJIbTaTOB
NEeATEIbHOCTH;

NpHU3HABaTh CBOE MPAaBO U MPABO APYIHX HA OIIUOKH;

pa3BUBATH CIIOCOOHOCTh IOHUMATh MUP € MO3UIMH JPYrOro YeJI0BeKa.

INPEAMETHBIE PE3YJIBTATDBI

[Ipeamernbie pe3ynbrarbl ocBoeHUs nporpammbl COO mno Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT cHenudpuueckue s yaeOHoro npeamera «buonorusy»
HAy4YHbIE 3HAHUSA, YMEHUS U CIOCOOBI IEUCTBUN MO OCBOCHUIO, HHTEPIIPETALIMU U
npeo0pa3oBaHUIO0 3HAHUN, BUBI JIEATEILHOCTH MO MOJYYEHUIO HOBOI'O 3HAHUS U
NPUMEHEHUIO 3HAHWUW B PAa3MYHBIX YUYEOHBIX CHUTYalMsX, & TaKKe B peajbHBIX
KU3HEHHBIX CUTYallMsX, CBSI3aHHBIX ¢ Owosorued. B mporpamme mnpenMeTHbIe
pe3ynbTaThl MPEACTABIECHBI IO F0J1aM 00y4YEHUS.

[IpenmerHble pe3ynbTaThl OCBOCHUS yueOHOro mnpeamera «buonorus» ¢ 10
Kj1acce NOJKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUI O MECTE U POJU OMOJIOTHUU B CUCTEME HAYyYHOTO
3HaHMSI €CTECTBEHHBIX HayK, B ()OPMHPOBAHHUU COBPEMEHHOM €CTECTBEHHO-
HAyYHOM KapTUHBI MHUpa U HAYYHOTO MHUPOBO33PEHHUS, O BKJIAJE€ POCCUHUCKHUX U
3apyOEKHBIX yU€HBIX-OMOJIOTOB B pa3BUTHE OHWOJOTWH, (PYHKIMOHAIBHOU
rPaMOTHOCTH Y€JIOBEKA JJIsl PELICHHS KU3HEHHBIX 3a/a4;

YMEHHUE PACKpbIBaTh COJEpKaHHEe OMOJOrMYECKHX TEPMHHOB W TOHSITHMA:
KU3Hb, KJIETKA, OPraHu3M, MeTadoin3M (0OMEH BEIIECTB U MPEBPAIICHUE YHEPTUN),
romMeoctad (camMoperyisinusi), YpOBHEBash OpraHu3alusl JKUBBIX  CHUCTEM,
CaMOBOCHPOU3BENECHUE (PENPOAYKLIH), HACIEACTBEHHOCTh, K3MEHYMBOCTh, POCT U
pa3BUTHE;

yMEHUE Wu3JaraTh OWOJOTUYECKHE TEOpUH (KJIETOYHAas, XPOMOCOMHas,
MyTallMOHHAsA, IIEHTpajbHAs JOrMa MOJIEKYJIApHOM Ouonmorun), 3akoHbel (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u ydeHus (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
OMOJIOTUYECKOT0 SKCIIEPUMEHTA, BBIJIBU’KEHNE TUIIOTE3bl, BBISIBJICHUE 3aBUCUMOCTH
MEXIY HCCIENYEeMbIMU BEIUYMHAMH, OOBSICHEHUE TMOJNYYCHHBIX PE3yJbTaTOB,
UCIIOJIb30BAHHBIX HAYYHBIX MOHSTUH, TEOPUM U 3aKOHOB, YMEHHE JI€TIaTh BHIBOJbI
HA OCHOBAHMH IOJYYEHHBIX PE3YJIbTATOB;



YMEHHUE BBIACIATH CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
AyKapuoT, OJHOKJIETOYHBIX W MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEIIECTB M MPEBpAIICHUS SHEPTrUU B KIETKe, (poTocuHTE3a,
IUIACTUYECKOT0 M JHEPreTUYecCKOro oOMEHa, XEMOCHHTE3a, MHUTO03a, Meno03a,
OIUIOJIOTBOPEHUS, PA3MHOXKEHUS, WHIUBUIYaJbHOI'O pPa3BUTUS OpraHU3Ma
(oHTOTEHE3);

yMEHHUE MPUMEHSATh MOJIyYEHHbIE 3HAHUS JUIsI OOBSICHEHUS OMOIOTHYECKUX
IIPOLIECCOB M SIBJICHHUM, JUISl NPUHATHS NMPAKTUYECKUX PEIICHUN B ITOBCEIHEBHOM
KU3HU C LEIpl0 oOecnedyeHus: Oe30MacHOCTH CBOETO 3[0pOBbS M 310pPOBBSA
OKPYXAIOIUX JIOJIEH, COOI0/IEHHsT HOPM IPaMOTHOTI'O MOBEJICHUS B OKPYKAIOIIEH
NPUPOJHON Cpelle, MOHUMaHUE HEOOXOIWMOCTH HCIOIb30BAHMS JTOCTHKECHHIM
COBPEMEHHOU ounonoruu u OMOTEXHOJIOTUI TUIS PalMOHAIBHOTO
IPUPOIOIIOIb30BAHUS;

YMEHHE peniaTh JJEMEHTApHbIE TE€HETUYECKHE 3a/Jadyd Ha MOHO- U
TUTHOPUIHOE CKpENIMBAaHWE, CIICTUICHHOE HACIEOBaHUE, COCTAaBJISATH CXEMBbI
MOHOTHOPUTHOTO CKPEUTUBAHUS I TPEICKAa3aHusl HACIEAOBAaHUSI MPU3HAKOB Y
OpPraHU3MOB;

YMEHHUE BBINONHATH JIA0OpATOPHBIE U TpPAKTUYECKHWE paldOoThl, COOMIOAATh
npaBWiIa Mpu paboTe ¢ y4eOHBIM 1 1a00paTOPHBIM 000PYI0BAHHUEM;

YMEHHUE KPUTHUYECKH OIIEHMBATh M HHTEPIPETUPOBATH HUHPOPMAIUIO
OMOJIOTUYECKOTO  COJEPKAHMSI, BKIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpEACTBA MAacCOBOM MH(OpPMALIMU, HAYUYHO-TIOMYJISIPHBIE
MaTepHallbl), STUYECKHUE aCIEeKThl COBPEMEHHBIX WCCJIEAOBAHWN B OWOJIOTHH,
MEUIIUHE, OUOTEXHOJIOTUY;

yMEHHE CO03[aBaTb COOCTBEHHbIE IHUCbMEHHbIE M YCTHBIE COOOLIEHUS,
000011ass OMOIOrMYecKyt0 HHPOPMAIMIO M3 HECKOIBKUX HMCTOYHUKOB, IPAMOTHO
UCTIOJIb30BaTh OHATHIHBIN amnmapaT OMOJIoTHH.

[IpenmeTrHble pe3yabTaThl OCBOEHUS ydueOHoro mpeamera «buonorusy ¢ 11
Kj1acce JOMKHBI OTPAXKATh:

c(hOpMHPOBAHHOCTh 3HAHUW O MECTE W POJIU OUOJIOTUU B CHCTEME HAYYHOTO
3HAHWSI €CTECTBEHHBIX HAayK, B (OPMHPOBAHWHU COBPEMEHHOW €CTECTBEHHO-
HAY4YHOM KApTUHBI MUpPa U HAYYHOTO MHMPOBO33PEHHUSI, O BKJIAJE POCCUUCKUX U
3apyO€KHBIX YU€HBIX-OMOJIOTOB B pa3BUTHE OHOJOTWH, (QPYHKIMOHAIBHOU
rPaMOTHOCTH Y€JIOBEKA JJIsl PELICHHS )KU3HEHHBIX 3a/1a4;

YMEHHUE PACKpPbIBATh COJIEPKAHUE OUOTOTUYECKUX TEPMUHOB U TOHSATUIA: BUJ,
NOMYJIAMs, TeHO(MOH, HSBOJIOIMUSA, ABUXKYIIHE CUIbI ((aKTOPhI) DBOJIOIHUU,
PUCIIOCOOJICHHOCTh OPraHW3MOB, BUI000pa30BaHUE, IKOJIOTHYECKUE (PAKTOpHI,
DKOCHCTEMA, NPOAYUEHTHl, KOHCYMEHTBI, PEAYLEHTbl, LENH MNUTaAHUs,
AKOJIOTHYECKas Tupamuaa, Onoreorenos, onocdepa;



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

YMEHHE BJIaJIETh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOIIOICHNE U
OMKMCAaHHUE YKUBBIX CHUCTEM, NPOILIECCOB U SIBJICHUI, OpraHu3aius M MpPOBEACHUE
OMOJIOTUIECKOTO IKCIIEPUMEHTA, BBIJIBIPKCHNE THIIOTE3bI, BBISIBJICHUE 3aBUCUMOCTH
MEXIY HCCIENYEMbIMU BEIUYMHAMH, OOBICHEHHE TOJYYCHHBIX pPE3YJIbTATOB,
UCTIOh30BAaHHBIX HAYYHBIX MOHITHHA, TEOPUI M 3aKOHOB, YMEHHUE JIENaTh BBHIBOJIBI
HA OCHOBAHMH TOJYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIICIATh CYIIECTBCHHBIC MPHU3HAKK CTPOCHUS OMOJIOTHYCCKUX
OOBEKTOB: BHIOB, TMONYJAIHWA, TPOAYIEHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOTeOIeHO30B W JKOCHUCTEM, OCOOCHHOCTH TMIPOILIECCOB: HACJEIACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHJI000pa30BaHUS, MPUCIIOCOOICHHOCTH
OpPraHWU3MOB, JEUCTBHS DKOJIOTHYECKHX (PAKTOPOB HA OpPraHU3MBI, TEpEeHOCca
BCIIECTB M TIOTOKA DHEPrUM B DKOCHUCTEMAaxX, AHTPOTOIEHHBIX HW3MCHEHUH B
AKOCHCTEMAax CBOCH MECTHOCTH, KPYroBOPOTa BEIIECTB M OWOT€OXUMHUYECKHX
ITUKJIOB B Onocdepe;

yMEHHE TPUMEHSATh TOJTyYEHHBbIE 3HAHUS ISl OOBSICHEHUS OMOIOTHYCCKUX
IIPOIIECCOB M SIBJICHUH, JUIS MPUHSATHS MPAKTUYECKUX PEHICHUH B MOBCEIHEBHOM
KU3HU C IETbl0 o0ecredyeHuss O0e30MacHOCTH CBOETO 3J0POBbS W 30POBBS
OKPYXAIOIIUX JIOJEH, COOI0IEHNST HOPM TPaAaMOTHOTO TIOBEJICHUS B OKPYKAIOIICH
NPUPOJTHON Cpele, MOHMMaHUE HEOOXOIWMOCTH HWCIOIb30BAHMS JTOCTHKCHHM
COBpPEMEHHOW OMOJIOTUH JIJISl palliOHAIEHOTO MPUPOAOIIOIE30BAHNUS;

yMEHHUE peliaTh dJIEeMEHTapHbIe OMOJOTUYECKUE 3a/1ayd, COCTABISTH CXEMBbI
nepeHoca BEleCTB U SHEPTUU B IKOCUCTEMAaX (LU MUTAHUs);

YMEHHUE BBINOIHATH JIA0OPATOPHbIE M MPAaKTUYECKHUE paldoThl, COOMIOAAThH
paBUiIa Mpu padoTe ¢ y4eOHBIM U J1a00paTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHYECKH OIICHUBATh M HWHTEPIPETHPOBATH HHGOPMAIIHIO
OMOJIOTMYECKOT0 COAEP)KaHMSA, BKJIIOYAIONIYI0 IICEBJOHAYYHbIE 3HAHUSA W3
Pa3IMYHBIX UCTOYHUKOB (CpPEICTBA MAacCCOBOM MH(OpPMAIINU, HAYIHO-TIOMYJISIPHBIC
MaTepuaibl),  pacCMaTpUBaTh  TJO0AJBHBIE  JKOJOTUYECKHE  MPOOJIEMBI
COBPEMEHHOCTHU, (HOPMHUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO MO3HIIHIO;

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



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
Kosan4vecTBo yacoB JIeKTPOHHbIE
HaumenoBanue pa3aejioB 1 TeEM nudpoBbie
Ne ni/m P Konrtpoasnbie | IIpakTnueckue (nup )
NMPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypchl
bubmunorexa IHOK
1 b 2 0.5
HOJIOTHIL KaK Haylka https://m.edsoo.ru/7f41¢c292
2 JKuBble cCHCTEMBI M KX OpraHU3aLHs 1 bubmorexa [OK
p 8 https://m.edso0.ru/7f41¢c292
but6mmoreka [IOK
X % 1
3 MMUYECKHUI COCTAaB U CTPOCHUE KIIETKU 8 httos://m.edsoo.ru/7f41c292
bubnunorexa LIOK
4 XK 7 1
HBHEACATENRHOCTD KICTIH https://m.edsoo.ru/7f41¢c292
5 Pa3sMuoxeHne 1 HHANBUAYaTbHOE Pa3BUTHE 9 1 bubnunorexa LIOK
OpraHu3MoOB https://m.edsoo.ru/7f41¢c292
6 HacnencTBeHHOCTH U N3MEHYUBOCTD 8 15 but6mmoreka [IOK
OpraHu3MOB ' https://m.edsoo0.ru/7f41c292
7 Cenexuusi oprann3MoB. OCHOBBI 3 1 bubnunorexa LIOK
OHMOTEXHOJIOTUH https://m.edso0.ru/7f41¢292
OBHIEE KOJIMYECTBO HACOB I10 ITIPOTPAMME 34 2 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

11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB U TeM undposbie
Ne n/m P Konrpoabusie | IlpakTnuyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
but6mmoreka [IOK
1 1 1
IBOMOUHOHHAS OHOOTHS 9 https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHHME U pa3BUTHE KU3HU HA 10 1 05 bu6muoreka [IOK
3emie ' https://m.edsoo.ru/7f41cc74
but6mmoreka [IOK
3 O 5 1
PTaHiSMbL I OKpYatottiad cpelia https://m.edsoo.ru/7f41cc74
4 Coo01iecTBa v YKOJIOTHUECKUE CUCTEMBI 10 1 E’[I;Ir?sﬂll;lr?:;sifgﬁ f41ccT4
OBIIEE KOJIMYECTBO YACOB I10
i 34 3 2.5

[TPOTPAMME



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




HNOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema YPpoKka KOHTpOJIbeIe HpaRTnt[eche
n/n Bcero u3yuyeHusi | oOpa3oBaTeibHbIE
padoTsI padoTsI
pecypchbl
Bbub6mmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.edso0.ru/863e6122
https://m.edso00.ru/863e632a
MeTo1bl TO3HAHUS KUBOM
npupoabl. [IpakTuyeckas padora Ne
2 IIZ<I/II)CHOJIL3(I))BaHHe aBHI/IEHBIX 1 0.5 bubmorexa OK
p ' https://m.eds00.ru/863e6122
METOOB IPU U3YUECHUHU
OMOJIOTHYECKUX 00BEKTOBY
3 Bbuonoruyeckue CUCTEMEL, 1 bub6mmoreka [IOK
MPOLECCHI U UX U3YUYEHUE https://m.eds00.ru/863e6564
4 XuMHUYECKU cOCTaB KieTku. Boaa 1 but6mmoreka [IOK
Y MUHEPAJIbHBIE COJIHA https://m.edso0.ru/863e674e
but6mmoreka [IOK
5 b .C 0 1
CITKH. LOCTAB 1 CTPOCHHE DEIKOB https://m.eds00.ru/863e6b72
depMeHTHI — OMOJIOTHYECKHE
karanu3atopsl. JlabopaTtopHas
6 pabota Ne 1 «M3yueHue 1 05 bubmmorexa [LIOK
KaTaJIUTUYECKON aKTUBHOCTH ' https://m.eds00.ru/863e6b72
(dhepMeHTOB (Ha MpUMepe aMUJIa3bl
WM KaTajasbl)»
bu6mmoreka [IOK
7 Vv I 1
TICBOABL. JHITHA https://m.eds00.ru/863e6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

but6mmoreka [IOK

8 HyxieunoBtie knciiorsl. AT® https://m.edso00.ru/863e6d5c
9 Hcropus 1 METObI U3yUEHHUS bu6nunorexa [IOK
kietku. Knetounas teopust https://m.edso00.ru/863e6e88
KneTka kak 1enocTHas )KuBast
cucrema. CTpoeHue
AYKapUOTUYECKOMN KIIETKHU.
JlaGopaTopHnas pabora Ne 2 bubnuorexa LIOK
10 «M3ydyeHue cTpoeHust KIETOK 0.5 https://m.edso0.ru/863e6ff0
pacTeHHiA, )KHUBOTHBIX, TPHOOB U https://m.eds00.ru/863e716¢
OakTepuil 01 MUKPOCKOIIOM Ha
TOTOBBIX MHKpOTIperapaTax u ux
OIIHUCAHUEC»
bu6mmoreka [IOK
= OOMEH BEMECTS MK METa00 HIM https://m.edso0.ru/863e766¢
but6mmoreka [IOK
12 Porocunres. XemocHnres https://m.eds00.ru/863e7c98
N bubmuorexa [IOK
13 OnepreTiieckuii 0omen https://m.edso0o.ru/863e7aae
JKW3HEHHEBIN UK KIETKHU.
Jlenenue xkieTku. MuTos.
14 Jlaboparopuas padora Ne 3 05 bu6mmoreka [IOK
«Habmronenne MuTo3a B KJIIETKaX https://m.edsoo.ru/863e7dc4
KOHYHKA KOpEIIKa JIyKa Ha
TOTOBBIX MHKPOIIpEapaTax»
15 buocunTes O6enka. Peakius bu6mmoreka [IOK
MAaTPUYHOTO CUHTE3a https://m.eds00.ru/863e796e
16 Tpancnsus — 6uocuHTes Oenka bubmmorexa [IOK

https://m.edso0.ru/863e796e



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

Hexnetounsie hopMbl )KU3HH —

bu6moreka [IOK

17
BHUPYCHI https://m.eds00.ru/863e7540
18 Konrpomnbnas padora Nel 26.31.01
«buonorus KIeTKN»
bubmuorexa [JOK
19 @OopMBbI pa3MHOXKEHHSI OPraHU3MOB https://m.edso0.ru/863e81b6
https://m.edso0.ru/863e831e
Bbub6moreka [IOK
2 Meii
0 eHos https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U Pa3BUTHE MOJIOBBIX
KJ1eTOK. OII010TBOPEHHE.
21 Jlabopartopnas padota Ne 4 05 bu6mmoreka [JOK
«HM3ydeHne cTpoeHUs IOJIOBBIX ' https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTIpenapaTax»
29 WupuBuayanbHOE pa3BUTHE bubnuorexa LIOK
OpraHu3MOB https://m.eds00.ru/863e8436
I'eneTnka — Hayka o
23 Haclie CTBeHHogTKI/I u bubmmorera [IOK
8 https://m.eds00.ru/863e862
W3MEHUYUBOCTH
3aKOHOMEPHOCTU HACIIEAOBaHUS
24 MIPU3HAKOB. MOHOTHOpHIHOE bubmmorera [IOK
P ] paA https://m.eds00.ru/863e8878
CKpeIIMBaHKe
UTHOPUIHOE CKPEIIUBAHUE.
25 élaKOH ie?awcmforlz bubmmorexa LOK
https://m.edso0.ru/863e89a4
HACJICIOBaHUS TPU3HAKOB
CuerieHHOE HaclleJJOBaHHE Eus OK
26 npu3HakoB. JlabopaTtopHas pabora 0.5 nosmorexa I

No 5 «3yuenue pe3ynbTaToB

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



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

MOHOTHOPHUIHOTO M TUTHOPHUIIHOTO
CKpEIIMBAHMS Y TPO30(HIIBI HA
TOTOBBIX MHKpPOTIpErapaTax»

97 I'enetuka nona. HacnenoBanue 1 but6mmoreka [IOK
MPU3HAKOB, CIIETUIEHHBIX C MOJIOM https://m.edso0.ru/863e8c60
N3smenuuBocTh. HenacnenctsenHas
M3MEHYMBOCTh. JITabopaTtopHast

08 pabota Ne 6. Nzyuenue 1 05 bu6nmmoreka [JOK
MOIU(PUKAITMOHHON U3MEHUYHUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHUE BapUAIMOHHOTO pslia
Y BapHallMOHHOW KPHUBOM»

HacnencrBeHHas U3MEHYMBOCTb.

29 JlaGopaTopHnas pabora Ne 7. 1 05 bu6muoreka [IOK
«AHanmu3 MyTalnui y 1po30(uisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpOMpenapaTax»

bubmuoreka [JOK

30 Penerica uesiobexa 1 https://m.edso0.ru/863e8d78

31 Konrponsnas padora Ne2 1 11-16.05
«I"eneTuka»

but6mmoreka [IOK

32 Cenekuns kak HayKa 1 Ipowece L https://m.eds00.ru/863e9214

33 MeToabl U JOCTUKEHUSI CENEKITUU 1 but6mmoreka [IOK
pacTeHui 1 KUBOTHBIX https://m.eds00.ru/863e9214

34 buorexHoorus kak orpacib 1 bu6nmnoreka [IOK
IIPOU3BOJCTBA https://m.eds00.ru/863e9336

OBHIEE KOJIMYECTBO YACOB I10 34 4

[TPOIT'PAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KoanuectBo yacos JJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tema ypora Bcero Kontponnpie | Ipakruteckue u3y4eHusi | 0o0pa3oBaTe/IbHbIC
padoTbI padoTbI
pecypchbl
1 DBOJTIONHS M METOJIBI €€ U3yUeHUS 1 bubmmorexa [JOK
https://m.edso0.ru/863ea20e
5 Hcropus pa3BuTus peAcTaBIeHUN 1 bu6nmorexa [IOK
00 3BOMIOIINN https://m.eds00.ru/863e9570
but6mmoreka [IOK
3 Muipooposmionis 1 https://m.edso0.ru/863e9cle
[Momynsiust Kak 3JIeMeHTapHast
eIMHUIIA BUJIA U BOJIOIHH.
4 HI;60pI:T0pHI;;I pabora Jﬁg 1 1 0.5 bubmmorexa LIOK
https://m.eds00.ru/863e99c6
«CpaBHeHHE BUOB I10
MOP(OIIOTHIECKOMY KPUTEPHUIO»
5 JIBrxyuie cuisl (3JIeMEHTapHbIE 1 bu6mmoreka [IOK
(bakTOpBl) 3BOIOLUU https://m.edsoo.ru/863e9da4
. but6mmoreka [JOK
6 EcrectBennsiit 0TOOp 1 €ro hopMbI 1 htts://m.edsoo.ru/863e9edo
Pe3ynbTaThl 3BOMIIOLNN:
MPUCTIOCOOJICHHOCTh OPTaHU3MOB U
7 BHU000pa3oBanue. JlabopaTopHas 1 05 bubnuorexa [JOK
pabota Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MPUCTIOCOOJIEHHOCTH OpraHu3Ma U
e OTHOCHTEIBHOTO XapaKTepay



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

Hanpasnenus u nytu

8 Makpo3Botonui. Heobpatumocts bubamorexa [IOK
https://m.edso0.ru/863e9cle
3BOJIIOLIUU
9 Konrponsnas padora Nel «Teopust 3711
HBOJTIOLIMN»
10 HcTopus xu3Hu Ha 3emiie U
METO/Ibl €€ N3y4EHUs
11 I'unoressl NPOUCXOKACHUS KUZHU bu6mmoreka [IOK
Ha 3emiie https://m.edso0.ru/863ea5a6
12 PasButne xu3Hu Ha 3emie 1o apam bu6nmnoreka [IOK
U IIEpHOJIaM https://m.edsoo.ru/863ea6be
OCHOBHBIE 3Tallbl BOJIIOLIMH
PaCTUTENHHOTO U KUBOTHOTO MHPA.
13 [IpaxTuueckas padora No 1 05 bu6nmoreka [IOK
«M3ydyeHne HCKOIIaeMbIX OCTaTKOB https://m.edsoo0.ru/863ea8hc
pacTeHul U KUBOTHBIX B
KOJUTEKITUSX
14 CoBpeMeHHas cuctema bu6nmoreka [IOK
OpraHN4YeCcKoOro Mupa https://m.edsoo.ru/863ea48e
15 DBOJTIOLINS YeJIOBEKa bubmuotexa [JOK
(anTpoOmoreHes) https://m.edsoo.ru/863eac2c
16 JBuxyniue cuibl (pakTophl) bu6nmoreka [IOK
AHTPONOTEeHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaANH DBOIOINHA
4eJI0BEKa
18 UYenoseueckue pacsl U IPUPOJAHBIE bu6mmoreka [JOK

aJarnTalyy 4YeIoBeKa

https://m.edsoo.ru/863eaea2



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

Kontponbnas pabora No2

02-07.02
19 «BO3HHKHOBEHHE U Pa3BUTHE
JKU3HU Ha 3emiie. DKOJIOTHSI»
20 DKoJorus Kak HayKa
21 Cpenpl 0OOuTaHUS U SKOJIOTHYECKHE bu6nmoreka [IOK
(bakTopbI https://m.edsoo.ru/863eafec
Abunotndeckue GpakTopsl.
JlaGopaTopHnas pabora Ne 3.
«Moponoruueckre 0COOEHHOCTH
22 pPacTeHHIA U3 Pa3HbIX MECT 0.5 bubamorexa [IOK
https://m.edso00.ru/863eb10e
oburtanusi». JlabopaTopHas padorta
Ne 4. «BnusiHue cBeTa Ha pocT U
pa3BHUTHE YEPEHKOB KOJIEyCa)»
bubmuorexa [JOK
23 Brotiieckie Qakropet htps://m.edso0.ru/863eb348
DKOJIOTUYECKUE XapaKTEPUCTUKU
nonynsiun. [Ipaktnyeckas padota
24 Ne 2 «ITonmcuéT mIoTHOCTH 0.5
TOTTYJISIIIHA Pa3HBIX BUIOB
pacTeHui»
o5 Coo0riecTBa OpraHu3MOB — bu6mmoreka [IOK
Ouo1eHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTHYECKHUE CHCTEMBI bubmuorexa [IOK
(9KOCUCTEMBI) https://m.edso0.ru/863eb46a
OcHoOBHBIE MOKa3aTENU
97 AKOCUCTEMBI. DKOJIOTUUECKHUE 13-18.04 bubmuorexa [JOK

nupamMuipl. CBOMCTBA HIKOCUCTEM.
Cykueccus

https://m.edsoo.ru/863eb5fa



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa

28 [TpupoHBIE SKOCHCTEMBI 20-25.04
29 AHTpPOIOreHHbIE SKOCUCTEMBI 27-30.04
30 Konrtpomnbnas pabota Ne3 4.8.05
«IKONOTHUsD
31 buocdepa — rnobanpHas 1 11-16.05 bu6nmoreka [IOK
’KOCHCTEMA 3eMJIn https://m.edsoo.ru/863ebb5e
32 3aKOHOMEPHOCTHU CYILIECTBOBAHUS 1 18-23.05 bu6mmoreka [IOK
ouochepsl https://m.edso0.ru/863ebd16
33 YenoseuecTBO B Onochepe 3emin 1 25-30.05
CocymiecTBoBaHUE TIPUPOIBI U bu6mmoreka [JOK
34 1 1-6.06
YeJI0BeYeCTBa https://m.edsoo.ru/863ebale
OBILIEE KOJIMYECTBO YACOB I1O0 34 95

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

I[IpoBepsiemble npeIMeTHBIE Pe3yabTAThI OCBOEHUS OCHOBHOI
o0pa3oBaTe/IbHOM NPOrpaMMbl CpeHero 001ero 00pa3oBaHus

CdhopmupoBaHHOCTH 3HAHUI O MECTE W POJIM OMOJOTHH B CHCTEME
HAyYHOTO 3HAHMS ECTECTBEHHBIX HayK, B (OPMHPOBAHUU
COBPEMEHHON E€CTECTBEHHO-HAyYHOM KapTHHBI MHpa W HAy4HOIO
MHUPOBO33PEHHUS; O BKJIAJAE€ POCCUMCKUX M 3apYOEKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OWOJIOTUH; (PYHKIIMOHAIBHOW TPaMOTHOCTH

YCJIOBCKA I PCHICHHA )KU3HCHHBIX 3a1a4

YMeHue packpbiBaTh COJIep)KaHHE OHOJIOTHUYECKUX TEPMUHOB U
MOHSITHIA: KU3Hb, KJIETKA, OPraHU3M; MeTa0oau3M (0OMEH BEIECTB U
MpeBpalleHue 3HEePTruu), roMeocTa3 (camMoperyisilus), ypOBHEBas
OpraHH3aIHs KUBBIX CUCTEM, CAMOBOCIIPOU3BEICHUE (PETPOTYKITHS),

HACJICACTBECHHOCTb, USMCHYNBOCTD, POCT U PA3BUTUC

YMmenue  u3naratb  OUOJIOTMYECKHME  TeOpuUHM  (KJIETOYHasd,
XpOMOCOMHasi, MyTaluonHas), 3akonsl (I'. Mengens, T. Moprana,
H.M. BaBwioBa) u yueHus (0 IIEHTpax MHOrooopasusi u
IIPOMCXOXAECHUA  KynbTypHbIX pactenumid H.M.  Basuiosa),

OMpPEAC/ATh I'PpaHUIBI UX TPUMECHHUMOCTHU K )KUBBIM CUCTEMaM

YMeHue BiIageTh METOJaMU HAyYHOTO I[IO3HAHUST B OHOJOTUU
(HaburoIeHNe M OMHMCAHHUE KUBBIX CHUCTEM, IMPOIIECCOB U SIBJICHUIA;
OpraHm3ais ¥ TMpOBeIeHHE OHMOJIOTMYECKOTO JKCIEPUMEHTa,
BBIBIDKEHHE  TUIIOTE3bI,  BBISIBJICHHE  3aBUCUMOCTH  MEXIY
HCCIIeTyeMBIMU BEJIMYMHAMU, 00BSICHEHHE MOJTyYCHHBIX
pe3yJbTaTOB, HCIIONB30BAHHBIX HAYYHBIX TOHATHHA, TEOpUH U
3aKOHOB; YMCHHE JIeJIaTh BBIBOJBI HAa OCHOBAaHUH TOJYYCHHBIX

pPE3YIBTATOB)

10 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

1

2

3

4

5

YMeHue BBIIEIATh CYIIECTBEHHbIE TPU3HAKK BHUPYCOB, KIETOK
MPOKAPUOT U SYKAPHOT, OJHOKJIETOUYHBIX W MHOTOKJIETOYHBIX
OpPraHM3MOB; OCOOCHHOCTH TMPOILIECCOB OOMEHa BEUIECTB W
MpEeBpaIleHUs] PHEPTUU B KJETKe, (DOTOCHMHTE3a, MIACTHYECKOro U

OHEPICTHUYCCKOIO O6MeHa, XEMOCHHTEC34a, MHUTO34, MeﬁOBa,




OINIOAOTBOPECHUA, PAa3MHOXKCHHA, HWHIAWBHUAYAJIBHOI'O  Pa3BUTUA

opraHu3ma (OHTOTEHE3)

YMeHHe TPUMEHATHh TOJYYCHHBIC 3HAHUS M1 OOBSICHEHHS
OMOJIOTHUECKHUX MPOIIECCOB M SIBJICHUH, JIs1 IPUHATHS MPAKTHUECKUX
pelIieHnid B TMOBCEJHEBHOW JKM3HM B IENIX oOecrneueHus
0€30MacCHOCTH CBOETO 3[0OPOBBSI M 370POBbS OKPYXKAIOUINX JIOACH,
COONIOCHUSI HOPM TPaMOTHOTO TIOBENCHUS B OKPYXKAloOIIeH
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, CUCIIJICHHOC HACJIICJOBAHHUC,; COCTABIIATH
CXEMbI MOHOFI/I6pI/II[HOFO CKpCHIMBaHUsA JUISA MMpeaACKasaHuAa

HaCJIC€OOBaHUA ITPU3HAKOB Y OPraHu3MoOB

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

o0opynoBaHUEM

YMeHne KpUTHUECKH OLIEHWBATh U MHTEPIPETUPOBATH UH(OpMAIIHIO
OMOJIOrMYECKOr0  COJIEpXaHMs, BKIIOYAIOUIYI0 IICEBIAOHAYYHBIE
3HaHHUA M3 Pa3NUYHbIX HCTOYHUKOB (CMMU, HayuyHO-mOMyJsipHBIE
MaTepHalbl); ITUYECKUE AaCIEKThl COBPEMEHHBIX HCCIEAOBAaHUN B

OMOJIOrMH, MEIULIMHE, OMOTEXHOIOT U

10

YMeHue co3aBaTh COOCTBEHHBIE MIMCHbMEHHBIE H YCTHBIE COOOIICHNS,
0000111251 6MOJIOrMYECKYIO HH(POPMALIHMIO U3 HECKOJIBKUX 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€ POCCUMCKHX M 3apYOCIKHBIX YUEHBIX-
OHOJIOrOB B pa3BUTUE OMONOTUU; (PYHKIHMOHAIBHON T'PaMOTHOCTH

YCJIOBCKA JId PCHICHHUA )KU3HCHHLBIX 3a1a4




VYMeHue pacKphlBaTh COJACpKaHUE OHMOJIOIMYECKUX TEPMUHOB U
MOHATUI: BUJ, MOMYJISLMS, TeHOPOH, IBOJIOLUS, IBUKYILNE CHUIIbI
(paxTopsr) 9BOJIIOLINH, NPUCTIOCOOTIEHHOCTD OpPraHHU3MOB,
BUJ000pa3oBaHue,  HKOJIOTMYECKHE  (PAKTOPBI,  HKOCHCTEMA,
IOPOAYLEHTbl,  KOHCYMEHTBI,  PEAYLEHThl, LENu  I[HUTaHUS,

IKOJIOTHYECKask MUpaMuia, OnoreoreHos, ornochepa

YMeHue uznaratb OnoJIOrHuecKue TeoOpHH (IBONIIOLIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpPHS  OJBOJIOIMH), 3aKOHBl U
3aKOHOMEPHOCTH (3apojbiiieBoro cxoactsa K.M. bapa, uepenosanust
IJIaBHBIX HarpasieHui u myteil aBomounn A.H. CeBeprioBa, yueHus
o Owochepe B.M. BepHanckoro), onpenensT TpaHHUIBl UX

MPUMEHUMOCTH K JXUBBIM CUCTEMaM

YMeHue BianeTh METOJaMH HAYYHOTO TIO3HAHWA B OHOJOTHH
(HaburoieHNe M OMHMCAHHUE JKUBBIX CHUCTEM, IMPOIECCOB U SIBJICHUIA;
OpraHu3aiisi W TPOBEACHHE OHOJOTUYECKOTO OIKCIEPUMEHTA,
BBIJIB)KEHHUE  THUIOTE3bl;  BBIIBJICHWE  3aBUCHUMOCTH  MEXIY
HCCIeyeMbIMU BEJIMYHUHAMH, 00BICHEHHE MOJTY9CHHBIX
pe3ynbTaTOB, WCIOJIB30BAHHBIX HAyYHBIX TOHATHH, TEOpUA U
3aKOHOB; YMEHHE JeNlaTh BBIBOJbI HAa OCHOBAaHUM MOTYyYEHHBIX

pE3yIbTaTOB)

YmMmenne BBIJICIIATh CYILIECTBEHHbIE MIPU3HAKU 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,
AHTPONIOTEHHBIX HM3MEHEHHU B DKOCHCTEMAx CBOEM MECTHOCTH,

KpyroBOpOTa BELIECTB U OMOr€0OXNMUYECKUX LIUKIIOB B Onocdepe

YMCHI/IG HpI/IMeHﬂTI: HOJ'Iy‘ICHHI)IC 3HAHUS JJIA 06"I)SICH€HI/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
MPUPOTHON cpejie; MOHMMaHHE HEOOXOAUMOCTH HCIIOIb30BAHUS
JOCTMDKCHHH  COBPEMEHHOW  OHOJIOTHMHM  JIJI1  PallMOHAIBHOTO

IpUPOAOITIOJIb30BaAHHA




Vmenue peaTh 3JICMCHTAPHBIC OHOJIOrMYECKHE 3aJa4M, COCTaBIATH

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

YMeHHEe BBIOJHATH JIA0OPAaTOPHBIE W IMPAaKTHYECKUE pPalOTHI,
coOmoaTh mpaBwiIa IpH padore ¢ ydeOHBIM W J1abOpaTOPHBIM

o0opynoBaHrueM

YMeHne KpUTHYECKU OLIEHUBATh M MHTEPIIPETUPOBATH HHPOPMALIUIO
OMOJIOTHYECKOTO  COJCpPXAHUS, BKIIOYAIOLIYIO IICEBIOHAYYHbIC
3HaHMA M3 Pa3In4HbIX 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 OMOTOTUIECKYIO HH(DOPMAIIHIO U3 HECKOIBKUX 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, kKiaccuuKkalus, MOJEIHUpOBaHUE, CTATHUCTHYECKas o0paboTka

JTAHHBIX )

JKuBnle cuCTEMBI U X opraHusanusa

2.1

JKusble cucteMbl (OMOCHUCTEMBI) KakK MpeAaMeT u3ydeHusi ouosnorun. CBolicTBa

OMocHuCTeM M BX pazHooOpasue

2.2

YpoBHU Opranuzainii OMOCHCTEM: MOJIEKYISIPHO-TEHETUUYECKHM, KICTOYHBIMH,

OpraHU3MEHHBIN, TONYJISAIIMOHHO-BUIOBOM, SKOCUCTEMHBIN, OMOC(EPHBIN

XHUMHUYECKUI COCTAB U CTPOEHUE KIIETKU

3.1

XUMUYECKUN COCTaB KJIETKHM. XHMHUYECKUE DJIEMEHTBhI: MaKpO3JIEMEHTHI,
MHKpO3JIeMEHThl. Boma w wmuHepanbHble BemecTBa. DYyHKIHUHM BOJBI H

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 OenKkoB. buomornueckue
¢byHKIUN OENKOB.

®depmeHThI — OHonoruyeckue karanuzaropsl. CTpoeHne GpepMeHTa: aKTUBHBIH
HeHTp, cyoctpatHas cneruduuHocts. Kodepmentsl. Buramunsl. Orinnuus

(EepMEHTOB OT HEOPTAaHMYECKHUX KaTATU3aTOPOB

3.3

VYraeBosl: MOHOCaxapusl (TIII0K03a, pu0o3a U Ae30KCupu003a), Arucaxapuibl
(caxaposza, JakTo3a) M mMOJUcaxapuibl (Kpaxmall, TJIUKOTEH, IEJUII0JI03a).
buonoruueckue GyHKIUHU YTIEBOIOB.

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

YTJI€BOJOB, OEJIKOB U JIUIIU 0B KaK HCTOYHHUKOB SHEPTHUU




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

Huronorus — Hayka o kietke. Kiietounast reopusi. MeToAbl H3y4eHUS KIETOK

3.6

Knetka xak nenoctHas kuBas cuctema. OOuiye npu3Haky 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 OTJIMYHSA PACTUTENIBHOW, JKUBOTHOM H

IpUOHOI KIIeTKU

3.8

3.9

3.10

IIoBepXHOCTHBIE CTPYKTYpBl KJIETOK — KJIETOYHAs CTEHKA, IIIMKOKAJIUKC, UX
¢ynkun. [Tnazmatudeckas memOpana, e€ cBoiicTBa U pyHkuuu. Llutonnaszma u
e¢ opranounsl. OqHOMEMOpaHHbIE OPraHOMIBI KJIETKU: SHAOIIIa3MaTHYeCcKast
cerb (OIIC), ammapar ['onbmxu, nusocomsl. llomyaBTOHOMHBIE OpraHOMbI
KJIETKH: MUTOXOHJPUH, TIacTHbl. [IponcxoxxaeHne MUTOXOHAPHUI U MJIacTUA.
Bunsl mnactun. HemeMOpaHHbIE OpraHoOMbl KIETKH: pUOOCOMBI, KJIETOUHBIN

LEHTP, PECHUYKH, KTYTUKU. OYHKIIMM OPraHOMIOB KJIETKU. BKIIFoUeHus

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

KapuoIuia3Ma, XpoMaTuH, AAPbIIIKO. XpOMOCOMI)I

TpchnopT BCIICCTB B KIICTKEC

}KI/ISHG,HeﬂTCHBHOCTB KIICTKH

4.1

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

(bepMeHTOB B 0OOMEHE BEIIECTB M MPEBPAIICHIH YHEPTHH B KIETKE

4.2

dotocunte3. CBeToBas 1 TeMHOBas (pa3wl porocunHTesa. Peaknuu porocunresa.
DddexTuBHOCTH oTOCHHTE3a. 3HAUCHHE (POTOCHUHTE3A /IS KU3HHU Ha 3eMIie.
Bnusaue ycnmoBuii cpenbl Ha (OTOCHHTE3 W CIIOCOOBI TOBBIIICHUS €TO0
MPOJYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCHUHTE3UPYIOIIUe OakTepuu. 3HAYCHUE XEMOCHHTEe3a s

’)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

neixanue. DG (HEeKTUBHOCTh SHEPTeTUYECKOr0 0OMeHa




4.4

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

6enka. Koguposanue amuuokucnot. Poias pudocom B OnocunTese 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 nummynonedumura genoseka (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 — peakyst MaTpUyHOTrO
cuareza JIHK. Ctpoenue xpomocom. XpOMOCOMHBIH HabOp — KapuOTHIIL.
JIMTUTONIHBIE W TaIUIOMJHBIA  XPOMOCOMHBIE  HA0OphBL.  XpOMAaTHJIBL.
[{uTonornyeckue OCHOBBI Pa3MHOXKEHHS W HWHAMBHUYaJbHOTO pPa3BUTHUS
OpraHU3MOB.

Henenue kierkm — muro3. Cragum Murtosa. [Ipomeccel, npoucxoasdmue Ha

Pa3HBIX CTAAUAX MUTO34A. buonorundeckmii CMBICIT MUTO3a

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecroyioe W mosioBoe. Bunpl Oecrionoro
pPa3MHOXCHHUS: JIEJICHHE HAIBOE, IMOYKOBAHHWE OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTuBHOE Pa3sMHOKEHHE. HckyccTBeHHOE

KIIOHMUPOBAaHUEC OPraHU3MOB, €I'0 3HAUCHUEC IJI CCICKINN

5.3

[TosoBOE pa3zMHOMXKEHHUE, €TO OTIIMYHUS OT OECITOJIOoTO.
Meiio3. Craguu wmeito3a. Ilporecchl, mpoucxoasume Ha CTaausSx Meio3sa.
IToBenenue xpomocom B merose. Kpoccunrosep. 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 (CiepMaTo30HU/I, SIMIIEKIIeTKA) — CliepMaTorene3 u oorere3. OcoOEHHOCTH

CTPOEHMSI SIMIEKIETOK U criepMaTo30u10B. Omnogorsopenue. [laprenorenes

5.5

WupuBuayanbHoe  pasBuThe  (OHTOTEHE3). OMOpPHOHAIBHOE  pa3BHUTHE
(aMOpuoreHes). Itanbsl YSMOPUOHATIEHOTO PA3BUTHS Y TO3BOHOYHBIX JKUBOTHBIX:
IpoOsieHue, TacTpysius, opranoreres. [loctamOpuoHanbHOE pa3BuTHE. THITBI
MOCTAMOPHUOHATILHOTO Pa3BUTHS: MPsIMOE, HEnpsiMoe (TMUUHOYHOE). BiusHue
CpeIlbl Ha Pa3BUTHE OPTaHU3MOB; (PAaKTOPBI, CIIOCOOHKIC BBI3BIBATH BPOKIEHHBIC
YpOJACTBA.

Poct u pasButme pacteHuii. OHTOTE€HE3 IIBETKOBOTO DPACTCHUS: CTPOCHHE

CEMCHHU, CTaIUN PA3BUTHUA




6.1

HaCJIeI[CTBeHHOCTB U UBMCHYUBOCTb OPTaHU3MOB

[Ipenmer u 3amaun renetuku. Mictopus pa3BuTusi reHeTUKU. Britag poccuiickux
U 3apyOeXHbIX YUEHBIX B pPa3BUTHE TIEHETHUKU. MeToabl TeHETUKU
(ruOpuUIONIOTUYECKU, LUTOTCHETUYECKHH, MOJIEKYIISIPHO-T€HETUYECKUiN).
OcHOBHbIE FeHETHUECKHE MOHATHUS. | eHeThUecKkas CUMBOJIMKA, UCIIOIb3yeMasi B

cxXemax CKpCH_II/IBaHI/Iﬁ

6.2

3aKOHOMEPHOCTH HACJEJO0BAHUS IPU3HAKOB, yCTaHOBJIEHHbIE [. MeHnenem.
MoHoruOpuaHoe CKpeluMBaHue. 3aKOH eauHo0Opas3us THOPUAOB MEPBOTO
nokosneHus. IlpaBuio IOMUHHpOBaHUS. 3aKOH pACHICTUICHHS] TPU3HAKOB.
I'unoresa unctoThl ramet. [loiHOE ¥ HENMOJIHOE JOMUHUPOBAHUE.

JuruOpunHoe ckpenmBaHue. 3aKOH HE3aBHCHUMOTO HACIIEAOBaHUS MPU3HAKOB.
[{uToreHeTHYECKHEe OCHOBBI AUTHOPHUIHOTO CKpEIIMBAHHS. AHATU3UPYIOIIEE
ckpemuBanue. Mcrnonib3oBaHME — aHAIM3UPYIONMIETO  CKPEIIMBAHUS  JJIA

OIIpeJIeJIeHUs] TEHOTUTIA OCOOH

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 cpensl B HEHAcHEACTBEHHOM M3MEHYMBOCTH.  XapaKTepUCTHKA
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

HacnencrBennas, Wid Te€HOTHOMYECKas, H3MEHYHMBOCThL. KoMOuHaTHBHAS
W3MEHUYUBOCTh. Meil03 MW TONOBOW TPOIECC — OCHOBA KOMOMHATHUBHOM
W3MEHUYUBOCTH. MYyTallMOHHAss W3MEHYUBOCTh. Krnaccudukanus MyTanui:
TE€HHBIE XPOMOCOMHBIE, TeHOMHBIE. HacTOTa U IPUYMHBI MyTaluidi. MyTareHHbIe
(dakTopbl. 3aKOH TOMOJIOTUYECKUX PSJIOB B HACIICCTBEHHOW W3MEHYMBOCTU

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: ITOJTHOITCHOMHOC CEKBEHUPOBAHUEC, TCHOTUIIMPOBAHUEC, B TOM YHCJIC C
nomomnieto [II[P-amanm3a. HacnencTBenHple 3a00iieBaHUS YeOBEKa: TCHHBIC

0oJe3HM, 00JIE3HU C HACIIEICTBEHHON MTPEAPACTIONOKEHHOCTHI0, XPOMOCOMHBIE




Oone3nu. CoMaTHuYeCKUe U I'eHepaTHBHble MyTauuu. [IpuHIUNBL 310pOBOrO
o0pa3a >KM3HM, JOUArHOCTUKH, MNPO(UIAKTUKM U JIEUYEHUs T'€HETHYECKHUX
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 Ipouecc. 3apOXKIACHUE CENEKUUU U JTOMECTHUKAIUs.
Yuenne H.M. BaBumoBa 0 MLEHTpax MPOUCXOXKACHUS K MHOTrooOpasus
KYJIbTYpPHBIX pacTeHuil. LIeHTpbl mpoUCX0kKAeHHS TOMAITHUX KUBOTHBIX. COPT,

nopozaa, mitaMm

7.2

7.3

CoBpeMeHHbIE METOMABI CEeNeKIUU. MacCoBBId M WHIUBUAYATBHBIN OTOOPHI B
CEeJIeKLIUU pacTeHUN U KUBOTHBIX. OlEHKa sKcTepbepa. bIn3KopoacTBEHHOE
CKpemuBanue — WHOpuauHT. Uncras nunus. CKpeluBaHUE YHUCTHIX JIMHUH.
I'ereposuc, wm rudpuaHas cuna. HepoacTBeHHOE CKpelnBaHue — ayTOPHIUHT.
Otnanénnas rulOpuauzanus u e€ ycnexu. VCKYyCCTBEHHBIM MyTareHe3 W
MOJYYECHHUE TMOJIUIUIONAOB. J[OCTHKEHHS CEJNEKLIMH PACTECHHM, dUBOTHBIX H

MHKPOOPTaHU3MOB

buorexHomoruss kak oTpacib NPOU3BOACTBA. ['€HHAas HWHXKEHEpHUSA. Tarbl
co3nanusa pexomounantHo JIHK u Tpancrennsix opranusmos. Kiierounas
nxkeHepus. KiietouHble KyabTypbl. MMHKpPOKIOHAIBbHOE 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.
buoreorpaduueckue: cxoactBo M pasnuuue (ayH U (IOp MaATEpUKOB U
OCTPOBOB. DMOPHOJIOTMYECKHE: CXOJCTBA M pasjiniyMs SMOPHOHOB pa3HBIX
BUJOB  IO3BOHOYHBIX. (CpaBHUTEIBHO-AaHATOMUYECKHE:  T'OMOJIOTHYHBIC,

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




OMOXHMMHUYECKHE: CXO0ACTBO MCXAaHU3MOB HACJICACTBCHHOCTHM 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 OIPAHUYEHHOCTH PECYPCOB, HEONPEAECIEHHAS U3BMEHYMBOCTb,

O60opn0a 3a CyIeCcTBOBaHKE, ECTCCTBCHHBIN 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 KOMOMHAaTUBHAsE U3MEHUMBOCTh. [lomynsiiiMoHHbIE BOJIHBI U Apeid
reHoB. M3omsanus u murpauus. EcrecTBeHHbIN 0TOOp — HanpaBisIOLMi Gakrop
sBomonnd. POpMbl €CTECTBEHHOTO 0TOOPA.

[Ipucrnoco0aeHHOCT, OpPraHM3MOB KAk pe3yiapTaT s3Bojouuu. [Ipumepsl
MpUCTIOCOOIEHUH y OpraHu3MoB. ApoMop(}o3bl U HINO0AJANITALIUH.

Bun u  BupooOpazoBanume. Kpurtepuum  Bupa. OcHOBHbIE  (POpMBI

BU1000pa30BaHus: Teorpaduueckoe, SIKOJIOrHIeCKOe

1.5

MakposBomonusa.  DPopMbl  3BONMIOLMHK:  (PUIETHYECKAsi, JIUBEPreHTHAs,

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 IOATBEPKACHUE 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, CUIYPUUCKHUM, JEBOHCKUH, KaMEHHOYIOJIbHBIM, IIEPMCKHUM.
Me3o30iickas 3pa U €€ IepUoabl: TPUACOBBIN, IOPCKUM, MEJIOBOM.

KaitHo3oiickass »spa u €€ TmepuoAbl: MNAJCOrC€HOBBIM, HEOT€HOBBIH,
AHTPONOrCHOBBIM. XapaKTepUCTHKA KJIMMAaTa M TE€O0JOTMYECKHX IPOLECCOB.
OCHOBHBIE 3Talbl YBOJIOLMU PACTUTEIBLHOIO U JKUBOTHOTO MUpa. ApoMop]o3bl
y pacTeHMi M >KMBOTHBIX. [losiBIeHME, pacuBET U BBIMUpPAHUE I'PYII JKHUBBIX

OpPTraHUu3MOB

Cucrema OpraHMYeCKOro MHUpa Kak oOTpaxeHue dBomonuu. OCHOBHBIE

CUCTCMATUYCCKHC I'PYIIIIBI OPraHUu3MOB




2.4

OBoJroLMs YeaoBeKka. AHTPONOJIOTHs Kak Hayka. Pa3zButue npeacrtaBieHUd o
MIPOUCXOXKACHUN 4YesioBeka. MeTonbl nM3ydeHus aHTpornoreHesza. CxoacTBa u
pa3nuuus 4eloBeKa U )KUBOTHBIX. CUCTEMAaTUYECKOE MOJI0XKEHHE YeI0BeKa.

JBuxymiue cuisl (pakTopsl) aHTponoreHesa. HacneacTBeHHass N3MEHYMBOCTD U
ecTecTBEeHHBII 0TOOp. OOmecTBeHHBI 00pa3 XKU3HHU, M3TOTOBJICHUE OpPYIUil

Tpy/la, MBIILJICHUE, PEYb

2.5

OCHOBHBIE CTaJMM U BETBU HBOJIIOIIMM YEJOBEKA: aBCTPAJIONUTEKH, YenoBek
ymenslid, YenoBek MNpsAMOXondlui, YenoBek HeaHIEpTalbCKUN, YenoBek
pa3ymMHbId. Haxoku MCKOMaeMbIX OCTaHKOB, BPeMs CYyILIECTBOBaHMA, 00JacTh

pacnpocTpaHeHus, 00bEM roJIOBHOT'O MO3ra, 00pa3 )KU3HH, OpYAUS

2.6

Yenoseueckue packl. OCHOBHBIE OOJIBIINE PAChl: €BpONeou IHAs (eBpa3uiickas),
HErpo-aBCTpajiouHass  (dKBaTopuaibHas),  MOHTOJOHWJIHas  (a3MaTCKoO-
amepukaHckas). YepTbl IPUCIIOCOOJICHHOCTH MPEICTaBUTENCH YeIOBEYECKHX
pac K YCIOBUSM cCylecTBoBaHUA. EauHCTBO denoBeueckux pac. Kputmka

pacusma

OpraHu3Mbl U OKpyXkKarolas cpeaa

3.1

DKOJIOTHS KaKk Hayka. 3aJaud U pas/iesibl SKOJOTUH. METOoIbl 3KOJOTUYECKHUX
UCClIeIOBaHMM.  DKosorndeckoe  MupoBo33zpeHue.  Cpeasl  oOuTaHUsA

OpraHnu3MoOB: BOAHAs, HA3ECMHO-BO3AyIlIHA, IIOUYBCHHAs, BHYTPUOPIraHU3MCHHAA

3.2

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

(haKTOpPOB Ha OPraHU3MBI

3.3

Abunotnyeckue (GakTopbl: CBET, TEeMIEparypa, BIaXXHOCTb. DOTONEpHOaU3M.
[lpucnocoOnenuss OpraHu3MOB K JIEHCTBHIO a0MOTHYECKHX (HaKTOPOB.

buonornueckue puTMbI

3.4

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

B3aHMOJEHCTBUI JJIA CYIIECTBOBAHUA OPraHU3MOB B IIPUPOJHBIX COO6H.I€CTB21X

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. DyHKIMOHATIBHBIE KOMIIOHEHTHI 3KOCHUCTEMBI: IPOIYLEHTHI,
KOHCYMEHTBI, peayleHThl. KpyroBopoT BelmecTB M TIOTOK SHEPruu B
skocucteme. Tpodudeckue (MHUIIEBbIE) YPOBHU SKOCHCTEMBI. [IuIeBbIe ey U
ceth. OCHOBHBIE TIOKa3aTelIM B3KOCUCTEMbI: Ouomacca, MPOMYKIHS.
DKoJIOTHYeCKHe MUPaMUJIbL: MPOIYKIMU, YUCIEHHOCTH, Onomaccel. 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. YpbosKkocHucTEeMBL.
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
o6uochepe. KpyroBopoTsl BemecTB U OMOr€OXMMHUYECKHE LHKIBI 3JEMEHTOB

(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. JlocTikeHus: OMOJIOTUU U OXpaHa MPUPOIbI




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

METOINYECKHUE MATEPHUAJIbBI /UIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






