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MNOACHUTEJIBHASA 3AIIMCKA

ITpu paspaboTke nporpamMmbl MO OHOJIOTUHM TEOPETHUYECKYKD OCHOBY JIf
onpezesieHusl MOAXOAOB K (OPMUPOBAHUIO COJEp)KaHUS Y4YEOHOro IpeaMeTra
«buosorusi»  coctaBuiIM: KoHUentyaiabHele mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH IIEJIeH, COJAEp)KAaHUA, pE3yJIbTaTOB OOyuYeHUs U
TpeOOBaHUIl K YPOBHIO MOATOTOBKH BBIITYCKHUKOB, ITOJIOKEHHS 00 OOIIMX LEISIX U
NPUHLINIAX, XapPAKTEPU3YIOLIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHETO
ob1rero oopazoBanus B Poccuiickoit deneparinu, a Takxke MOJ0KEHUS O crieruduke
Ouonoruu, €€ 3HAUCHUH B TMO3HAHUM JKMBOW TPUPOABI M OOECIeueHUU
CYILIECTBOBAHMs 4YeJIOBEUeCKOro oodiectBa. COrjgacHO Ha3BaHHBIM IMOJIOKEHUSM,
oTpezieNieHbl OCHOBHBIE (DYHKIIMH MTPOTPAMMEI TI0 OMOJIOTHH U €€ CTPYKTYpa.

ITporpaMma no 6uos0rum 1aéT NpeACcTaBIEHUE O LENIX, 00 001el cTpaTeruu
00Oy4eHus, BOCHUTAHUS ¥ Pa3BUTHS 00yUalOIIUXCsl CPECTBAMHU yUEOHOIO IpeAMETa
«buonorusy, onpenenser o0s3aTeNIbHOE MPEAMETHOE COJEPKAHUE, €TO CTPYKTYPY,
pacmpezieieHue Mo pas3fesiaM U TeMaM, PEKOMEHAYEMYIO MOCJIEJ0BATEeIbHOCTD
U3y4eHUs Y4eOHOTro Marepuaa ¢ y4€ToM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBsA3€M, JIOTMKM OOpa30BaTEIBHOIO IIPOLECCa, BO3PACTHBIX OCOOEHHOCTEN
oOydJaronmxcsi.

B nporpamme o Onosiornu Tak:ke y4uThIBaIOTCS TPEOOBAHUS K MNIAHUPYEMBIM
JUYHOCTHBIM, METAlpEeIMETHBIM M TPEAMETHBIM pe3ylbTaraM OOy4YeHHUs B
(opMupOBaHUU OCHOBHBIX BUJIOB y4e0HO-I103HaBaTENIbHOM
JEATEIIbHOCTH/Y4eOHbIX JIEHCTBUN OOydYarolUXCsl IO OCBOEHHUIO COJEP KAHUSA
OMOJIOrHYecKOro 00pa3oBaHMUsL.

B nporpamme no 6uosoruu (10—11 xmaccel, 6a30BbI YPOBEHB) peaIn30BaH
IPUHLIMAII TPEEMCTBEHHOCTH B HW3Y4YEHMHM Ouonoruu, Onarojaps uyeMy B HEH
IPOCMATPUBAETCA HAINPaBICHHOCTb HAa pPAa3BUTHUE 3HAHUM, CBSA3aHHBIX C
dbopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOIO  MHPOBO33PEHHS,  ILEHHOCTHBIX
OpUEHTALMNA JTMYHOCTHU, SKOJOTHUYECKOTO MBILUICHUS, PEJCTABICHUN O 3J0POBOM
oOpasze >XM3HH U OEpeKHbIM OTHOILIEHHWEM K OKpYXalolleil MpUpOJHOU cpere.
[ToaTomMy Hapsiay ¢ M3y4eHHEM OOIICOMOTIOTUYECKUX TEOPHH, a TakKe 3HAHHMA O
CTPOEHHUH XKUBBIX CUCTEM Pa3HOIO paHra U CYIIHOCTH OCHOBHBIX IIPOTEKAIOIIUX B
HUX TPOIECCOB B MporpamMme Mo OHOJOTHH yIEJIeHO BHUMaHHE HCIOJb30BaHUIO
MOJTy4YEHHBIX 3HAHUM B MOBCEIHEBHON JKU3HU JJI PEUICHUs MPUKIAIHBIX 33/1a4, B
TOM dYHcJe: TMPOPUIAKTUKKA HACIEICTBEHHBIX 3a00JIEBaHUN YeIOBEKa, MEIUKO-
TeHETUYECKOTO KOHCYJIFTUPOBAHNUS, 000CHOBAHUS SKOJIOTHUECKH Ie1eCO000pa3HOro
MOBEJICHUS B OKPY’KAIOWIEHW MTPUPOIHON CpeAe, aHAIN3a BIMSHUSA XO3IMCTBEHHOM
JESITEIbBHOCTH YeJIOBEKa Ha COCTOSIHUE MPUPOJHBIX U UCKYCCTBEHHBIX SKOCUCTEM.
VYcuneHne BHMMaHUS K TPUKIAAHON HANpPaBIEHHOCTH Y4eOHOro mpeaMeTra
«buonorus MpoAUKTOBaHO HEOOXOJUMOCTHIO 00ECTICUCHUS YCIIOBHUI JIJISl PEIICHUS



OJTHOU M3 aKTyaJbHBIX 33J1ay IIKOJBHOTO OMOJIOTHYECKOTO 00pa30oBaHuUs, KOTOpas
npeanoaaraer (GopMupoBaHUe y 00yJarONUXCS CIOCOOHOCTH aIanTHPOBATHCS K
W3MEHEHUSM JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUpA.

buonorust Ha ypoBHE cpemHero oOmiero oOpa3oBaHUS 3aHUMAET BaKHOE
mecto. OHa obecreynBaeT (OPMHUPOBAHHE y OOYYAIONIMXCS MPEACTABICHUN O
HAyYHOW KapTHUHE MHpA, pacimpseT U 0000maeT 3HaHUS O KUBOU HpHpoie, e
OTJIMYUTENBHBIX TMPU3HAKAX — YPOBHEBOW OpraHW3allMM W HBOJIONNU, CO31aET
YCIOBUSL  JUISA:  TIO3HAHUS  3aKOHOB  JKMBOM  MpUpOAbl, (OPMHUPOBAHUSA
(GYHKIIMOHATBLHOM TPaMOTHOCTHU, HABBIKOB 3J0pOBOr0 M 0Oe3omacHOro obOpasa
KHU3HHU, SKOJOTHYECKOTO MBIIUICHHUS, IICHHOCTHOTO OTHOIICHUS K KUBOH MPHUPOJIEC
U YEJIOBEKY.

Bonwimoe 3naueHne OMOIOTHS UMEET TaKKe JJIS PEIICHUS BOCIIUTATEILHBIX U
pa3BHBAIOMIMX  3aJad  CpeIHEro  o0mero oOpa3oBaHWs, COLMATH3AIUH
obyuaromuxcs. M3yuenue Ouonorun obecrnieurBaeT yciaoBUs Il (GOpMHUPOBAHUS
WHTEJUICKTYalbHbIX, KOMMYHHKAIIMOHHBIX ¥  HWH(GOPMAIIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIbTYpPbhI, CIIOCOOCTBYET HHTETpAIlMH OMOJOTUYECKUX 3HAHUMA C
MPEICTABICHUSIMU U3 IPYTUX YICOHBIX MPEIMETOB, B YACTHOCTH, (DU3UKU, XUMHUH U
reorpadun. HasBaHHBIC MONOXEHUS O TMPETHA3HAUYCHUH YYeOHOTO TIpeIMeTa
«buonorus» CcoOCTaBUIM OCHOBY JUIS ONPEICICHUS TMOAXOJ0B K OTOOpYy U
CTPYKTYPUPOBAHHUIO €r0 COJEp)KaHMS, TPEJICTABICHHOTO B MPOrpaMMe IO
ononoruu.

OT160p conepxanusi yueOHOoro mpeamera «buomorus» Ha 06a30BOM YpOBHE
OCYIIECTBIEH C TO3UIMI KyJIbTYpOCOOOPa3HOTO IMOAXO0/a, B COOTBETCTBHU C
KOTOPBIM OOYyYaloluecs: MOJDKHBI OCBOUTH 3HAHHS W YMEHUS, 3HAUUMBIC IS
dbopmupoBaHus OOIIEH KyJIbTYpbl, OMNPENCTSIONNE aJCKBATHOE IOBEICHUE
YEJIOBEKa B OKPYXKAIOIMIECH MPUPOTHON cpejie, BOCTPEOOBAaHHBIE B IOBCEIHEBHOU
KU3HU U TpaKTUUecKou aestenbHOCTH. Ocob0oe MECTO B 3TOM CHCTEME 3HAHUM
3aHUMAIOT JIEMEHTHI COCPKAHUS, KOTOPBIE CIy)KaT OCHOBOH ISt ()OPMHUPOBAHUS
MPEACTABIICHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHE MHpa U
IIEHHOCTHBIX  OPHCHTAIUSAX  JIMYHOCTH, CIOCOOCTBYIOIIMX  TyMaHHW3allUU
OMOJIOrHYecKOro 00pa3oBaHMUsL.

CTpykTypupoBaHHE COJEp)KaHUS ydeOHOro Marepuana B Tporpamme IIo
OMONIOTHH OCYIIECTBICHO C YYETOM TPUOPUTETHOTO 3HAYCHHS 3HAHUH 00
OTJIMYUTENHHBIX OCOOCHHOCTSIX KMBOW MPUPOJIBI, O €€ YPOBHEBOW OpTraHU3AINH U
HBOJTIOIMHU. B COOTBETCTBHM C ATUM B CTPYKType yueOHoro mpeameta «buomorus»
BBIJICTICHBI CIICAYIOIINE COJIepKaTeNbHbIe TUHUU: «bronorus kak Hayka. MeTos
Hay4dyHOTo To3HaHU», «KieTka kak Ouonormueckas cucrema», «OpraHu3M Kak
ouonormueckas cucreMa», «CucTeMa W MHOT000pa3we OpPraHUYecKOTO MUY,
«IBOTIOIHUS KUBOHM TPUPOIBI», « IKOCHCTEMBI U IPUCYIITUE UM 3aKOHOMEPHOCTH.



[lenr m3yuenus yueOHOTOo mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJNaJicHHEe  OOYyYarONMIMMHUCSA 3HAHUAMH O  CTPYKTYPHO-(QYHKITMOHATHHOU
OpraHW3alMKM >KUBBIX CHCTEM pA3HOTO paHra W MNpuoOpeTeHrne yMEHUH
UCIIOJIb30BaTh ATH 3HAHMS JJII TPAMOTHBIX JCHCTBUM B OTHOIIEHHH OOBEKTOB
YKUBOM TIPUPOJIbI U PEILICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

JlocTmkenne 1ienu u3ydeHus yueOHoro mpeamera «buonorus» Ha 6azoBoM
YpOBHE 00ECIIEUNBAETCS PEIICHUEM CIIECAYIOIINX 3a/1a4:

OCBOCHHE OOYYaIOIIMMHCS CUCTEMBI 3HAHUNW O OMOJOTUYECKUX TEOPHUSX,
YUEHHMSIX, 3aKOHAaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIIax, CIy>KaIlUX OCHOBOU
UIst (POPMUPOBAHUSL TIPEACTABICHUM O €CTECTBEHHO-HAYYHOM KapTUHE MHUpPA, O
METO/IaX HAyYHOTO IMO3HAHWS, CTPOCHUH, MHOTOOOPa3uu U OCOOCHHOCTSIX JKHBBIX
CHUCTEM Pa3HOTO YPOBHS OpTaHU3AIMH, BBIAAIONTUXCS OTKPHITHSIX U COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHue y OOYy4YalOIIMXCA IMO3HABATENIbHBIX, MHTEJUIEKTYyaJIbHBIX U
TBOPYECKUX CTIOCOOHOCTEW B TMPOIECCe aHajdn3a JAaHHBIX O MYyTSIX Pa3BUTHS B
OWONIOTMY HAYYHBIX B3IJISIOB, WJEH W TOAXOJOB K HM3YyUYCHHUIO JKMBBIX CHCTEM
Pa3HOTO YPOBHS OpPTaHU3AIUY;

CTAaHOBJIEHHE Yy oOOydvaromuxcsi oOmeld KylbTyphl, (PYHKIIMOHAIBHON
I'PaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLICHUBATH SIBJICHUSI OKPYKAIOIETO
MUpa KUBOW MPUPOJIBl HA OCHOBAaHUY 3HAHUH W OTIBITA, TIOTYYCHHBIX MTPU U3yUEHUN
OMOJIOTHH;

dbopmupoBaHre Yy OOy4YalOIIMXCA YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JESATEIbHOCTU YEJIOBEKAa, Pa3BUTUU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJOTUN U arpoOMOTEXHOJIOTHIA;

BOCMIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH TIO3HAHUS YEIIOBEKOM >KHUBOU
PUPOBI, HEOOXOAMMOCTH OEPEKHOTO OTHOIICHHS K HEH, COOITIOICHUS STUYECKHUX
HOPM IpU IPOBEICHUH OMOJIOTMYECKUX UCCIIEOBAaHUM;

OCO3HaHUE IEHHOCTH OMOJOTMYECKUX 3HAHUM [JIi TOBBIIICHUS YPOBHS
AKOJIOTHYECKOM KYJIBTYPBI, 111 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

IPUMEHEHNE MPUOOPETEHHBIX 3HAHUN U YMEHHI B TOBCEIHEBHOM KU3HU IJIs
OLICHKH MOCJEACTBUN CBOEH JIESITEIBHOCTH 110 OTHOLICHUIO K OKPYXKAKOLIEN Cpeae,
COOCTBEHHOMY 370pOBbIO, OOOCHOBAaHHME M COOJIIOJIEHHE MeEp MPOPUIAKTHKU
3a00s1eBaHUM.

B cucreme cpemnero obmero ob6pasoBanus «buwonorus», mzydaemass Ha
0a30BOM YpOBHE, SIBISIETCSI OOS3aTENBHBIM yUE€OHBIM TPEIMETOM, BXOISAIIUM B
COCTaB MpeaMeTHol obnacTu « EcTecTBeHHO-HAyUYHbIE TPEIMETHI.



Jlst m3ydenns 6rosoruu Ha 6a30BOM YPOBHE CPETHEro 001Iero oopa3oBaHus
oTBOoaUTCS 65 yacoB: B 10 knacce — 32 vaca (1 yac B Henento), B 11 kinacce — 33 gaca
(1 yac B Heneno).

B cootBercTBHM ¢ KaneHaapHbIM rpadukom MBOY denoceerckoit COIL
uM.B.M.Bepéxuna Ha 2025-2026 y4eOHbIl 01, IKOJbHBIM paclicaHueM
pa3paboTaHHast MHOIO pabodas nmporpamma mo 6uonoruu B 10 kimacce -33 gaca
(Ypoku nmpoBoAsTCs IO NoHeAeabHUuKaM) U B 11 kitacce — 33 vaca (ypoku
MIPOBOJISATCS T10 MATHUIIAM) OYJIET BHITIOJHEHA B TTOJIHOM 00BEME 3a CUET YPOKOB
MOBTOPEHUSI UJTK 33 CYET PE3EPBHBIX YPOKOB.



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

Tema 1. BuoJsiorusi Kak HayKa.

buonorus kak Hayka. CBsi3b OMOJIOTMH C OOIIECTBEHHBIMU, TEXHUYECKUMHU U
JIPYTUMHU €CTECTBEHHBIMM HayKaMmu, (puiiocopueit, STUKON, SCTETUKON U MPABOM.
Ponb Ouonoruu B popMUpPOBAHUU COBPEMEHHOW HAy4YHOU KapTUHBI Mupa. Cucrema
OMOJIOTUYECKUX HAYK.

MeTopI TO3HAHUS KUBOM MPUPOABI (HAOIIOACHHE, SKCIIEPUMEHT, OMMCAHUE,
U3MepeHue, KiaacCUpUKalus, MOJAEIUpPOBaHUE, CTaTUCTHYecKas o0padoTka
JTAHHBIX ).

JdemoHncTpanun:

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

Tabmuibl 1 cxeMbl: «MeTO bl TO3HAHUS JKUBOU TPUPOIBI.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

[Tpaktuueckass padora Ne 1. «Vcnonb3oBaHWe pa3IUYHBIX METOAOB IPHU
U3Y4YEeHUU OMOJIOTHUYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl U HX OPraHU3aLMS.

KuBblie cuctembl (OMOCUCTEMBI) Kak MpeAMET Uu3ydeHus: ononorun. OTandue
YKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpa3ne. YpOBHU OpraHU3aluU OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIH, MOMYJIALMOHHO-
BUJIOBOM, SKOCHUCTEMHBIN (OMOTEOIICHOTUYECKHI ), OMOC(EPHBIH.

JdemoHcTpanuu:

Tabnuupl U cxeMbl: «OCHOBHBIE PU3HAKU >KU3HWY», «YPOBHU OpPraHU3aluU
YKUBOW NPUPOABD).

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. XumMu4ecKnil COCTAB H CTPOCHHE KJIETKH.

XHWMHUYECKUI COCTAaB KIETKU. XUMHUYECKHUE DJIEMEHTBI: MaKpO3JIEMEHTHI,
MHUKpPO3JIEMEHTBL. Bo/ia 1 MUHEpanbHbIE BEIECTBA.

@OyHKIMU BOABI M MHUHEPAIBHBIX BellecTB B KieTke. llomnep:kanue
OCMOTHYECKOro OanaHca.

benku. CoctaB u cTpoeHre OenKOB. AMHUHOKHCIOTHI — MOHOMEpPHI OEIKOB.
He3amenumble 1 3aMEHUMbIE aMUHOKHUCIOTHI. AMUHOKUCIIOTHBIA COCTaB. Y pOBHU
CTPYKTYpbl ~O€JIKOBOM MOJIEKYyJbl (TIepBUYHAs, BTOpHUYHAs, TpPETHYHAs U
YeTBepTUYHAsl CTPYKTypa). XHUMHYECKHME cBoHcTBa OenkoB. buonormueckue
byHKIIUN OETIKOB.



depMmeHThI — Ononornyeckue karaau3atopbl. CTpoeHue pepMeHTa: akTHBHBIN
HeHTp, cyOcTpatHas cnenupuuHocTb. Kodepmentsl. Burtamunsl. Otrianuus
(epMEHTOB OT HEOPTAHUYECKUX KAaTaIN3aTOPOB.

VYrneBoabl: MOHOCaxapusl (TI1H0K03a, pr003a 1 1€30KCUpr003a), AucaxapHibl
(caxapoza, JlakT03a) M THoOJMcaxapuabl (Kpaxmaj, IVIMKOT€H, LEJUI0i03a).
buonoruueckue GyHKIMU YrII€eBOJOB.

Jlununel: Tpurauuepuasl, Qochomunuasl, crepounsl. [ uApoPUIBHO-
rupodoOHble  cBolcTBA. buonornueckne QyHkumm Jsmnuaos. CpaBHEHHE
yIJ€BOJIOB, OEIKOB U JUIUI0B KaK HCTOYHUKOB SHEPTUU.

HykneunoBesie xkucnotel: JHK u PHK. Hykneornasl — MOHOMEpHI
Hyki1enHOBBIX KucnoT. Ctpoenne u Gynkuuu JJHK. Ctpoenne u ¢pynkuuu PHK.
Buast PHK. AT®: crpoenue u pyHKIINN.

[{uTosnorus — Hayka o kinerke. Knerounas Teopust — npuMep B3auMOJECUCTBUSA
uaen u (akToB B HAYYHOM MMO3HAHUHU. MeTO/1bl U3yUEHUS KIETKH.

Knetka xak nenoctHas xuBast cuctema. O01ne npu3Haky KJIeTOK: 3aMKHYTast
HapyxHass memOpaHa, moiekynsl JJHK kak renermdeckwii ammapar, cucrema
cuHTe3a Oenka.

Tunsl KIETOK: »yKapuoTHueckas U Ipokapuoruueckas. (OcoOeHHOCTH
CTpOEHMS NpoKapuoTHueckol kieTku. Kiierounas ctenka Oakrepuil. CtpoeHue
DYKApUOTUYECKOW KIIETKU. OCHOBHBIE OTJIWYUSA PACTUTEIBHOM, >XUBOTHOU U
IrpUOHON KIIETKH.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAsl CTEHKA, INIMKOKAIMKC, UX
dbyukiuu. [1nazmaTtuyeckas MmemOpana, e€ cBoiictBa u ¢pyHkiuu. [{uromnnasma u eé
opraouasl. OnHomeMmOpaHHble opraHounbl kierku: OIIC, anmapar I'onbmxu,
IU30COMBI.  I10yaBTOHOMHBIE OpPraHOWIBl KIIETKHM: MHUTOXOHIPHUH, ILJIACTHJBIL.
[Ipoucxoxaenne MUTOXOHIApHM W miaacTua. Buasl mumactua. HememOpanHbie
OpraHoubl KIETKU: PUOOCOMBI, KIJIETOYHBIM LIEHTP, LEHTPHUOIH, PECHUUKH,
KryTuku. OyHKIIMY OPraHOMIOB KJIETKU. BKirroueHus.

SAnpo — perynsatopHslil neHTp KieTku. CTpoeHue siapa: siaepHas 000104Ka,
KapHOoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEIECTB B KIIETKE.

JdemoncTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. lneiinen, P. Bupxos, k.
Yorcon, @. Kpuk, M. Yuikunce, P. ®panximn, K. M. bap.

Juarpammel: «Pacnipenenenne XuMHUYECKUX 2JIEMEHTOB B HEXKUBOU ITPUPOIEY,
«PacnpeneneHne XUMHUYECKUX 3JIEMEHTOB B )KMBOU IIPUPOJIEY.

Tabmuupl n cxemsl: «llepuoanueckas TabnMIa XUMUYECKHX 3SJIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BObIY, «buocunres 6enka», «CTpoeHre MOJIEKYJIbl OENIKay,
«Ctpoenne pepmentay, «Hyxnennosrie kuciaotel. JJHK», «Ctpoenue monekynbl



AT®», «CTpoeHne 3yKapuOTHYECKON KIETKN», «CTpoeHue KMBOTHOU KIETKW»,
«CTpoeHHe paCTUTENbHON KIEeTKH», «CTpoeHHe NPOKApUOTHUECKON KIETK,
«CTpoeHue siipa KIEeTKN», « Y TIeBOAbD, «JIMIuabD.

O6opyioBaHue: CBETOBOM MHUKPOCKON, OOOpYy/IOBaHUE JJii MPOBEACHHUS
HAOJIOCHUM, H3MEPEHHI, SKCIEPUMEHTOB, MHUKpOIpENnaparbl pPaCTUTEIbHBIX,
KUBOTHBIX U OaKTEpUaJIbHBIX KIECTOK.

JlabopaTtopHble U NpakTHYecKHe padoThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaIUTUYECKOW aKTHUBHOCTU
dbepMeHTOB (Ha MpUMEpPE aMujIa3bl WU KaTalla3bl)y.

JlabopatopHas pabota Ne 2. «M3ydeHue CTpoeHUs KIETOK PACTEHUI,
KUBOTHBIX U OaKTepuil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpernaparax U uX
ONMCAHUE.

Tema 4. ’KuznenesiTeJbHOCTL KJIETKH.

OOMeH BeIIecTB, WK MeTab0Iu3M. ACCUMUIIALMS (TIIIaCTUYECKUIT OOMEH) U
JTUCCUMUJIISTINSA (SHEPTeTUUECKHii OOMEH) — JIB€ CTOPOHBI €IMHOTO TIpoliecca
meTtabonmu3ma. Ponb 3aKOHOB COXpaHEHHs BEUIECTB W HHEPrHM B MOHHUMAHUU
MeTabonmu3ma.

Turnbel oOMeHa BelecTB: aBTOTPoGHBIN U TeTepoTpodHbIi. Ponk ¢hepMeHTOB B
oOMEeHe BEIECTB U NMPEBPAIICHUN YHEPTUH B KIIETKE.

®dotocunre3. CBetoBas u TemMHOBass (a3pl (orocunTeza. Peakuun
doTtocunteza. DpdexTuBHOCTh PoTOCHHTE3a. 3HAUEHUE (HOTOCUHTE3A ISl KU3HU
Ha 3emuie. Biausinue yciioBuii cpefibl Ha (POTOCHHTE3 U CIOCOObI MOBBIIICHUS €TI0
POJYKTUBHOCTHU Y KYJbTYPHBIX PACTCHHUM.

XeMOCHHTe3. XEeMOCUHTE3UpYIoNe OakTepuu. 3HaYEHUE XEMOCUHTE3a IS
KU3HH Ha 3emIe.

OHepreTudeckuii oOMeH B KJeTKe. PaciiernsieHue BellecTB, BbIICICHHE U
aKKyMYJIMPOBAHHE SHEPTUH B KJIETKE. DTalbl SHEPreTHYECKOro ooMeHa. [ mukonus.
bpoxxenne u ero Buubl. KucioponHoe OKHCIEHHE, WM KJIETOYHOE JbIXaHUE.
OxucnurensHoe hochopunrpoBanue. IPHEeKTUBHOCTh FIHEPTETUUECKOTO 0OMEHA.

Peakiun martpuunoro cunresa. [‘enernueckas wunpopmauus u JHK.
Peanuzanusi reHetnueckod uHopmanmMu B KIETKE. |'€HETHYECKH KOA U €ero
cBoiictBa. Tpanckpunius — matpuuHblii cuate3 PHK. Tpancnsuus — 6nocunTes
Oenka. Ortanbl TpaHcisiuuu. KoaupoBanue amMuHOKUCIOT. Ponb pubocom B
OouocuHTe3e Oenka.

Heknerounsie ¢popmsbl xu3Hu — BUpychl. ctopus otkpeitus Bupycos (/. H.
WBanoBckuit). OCOOEHHOCTM CTPOCHHMS M JKM3HEHHOTO LHKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacrteHuid, >XKMBOTHBIX M YEJIOBEKa, BbI3bIBAEMbIC
Bupycamu. Bupyc ummynogedunura yenoreka (BHY) — BozOyautens CIIM/la.



OOparHast ~ TpaHCKpWmIHs, peBepraza u  uHTerpasa. lIpodmmakTuka
pacnpocTpaHEHUsI BUPYCHBIX 3a00JICBaHMIA.

JdemoHncTpanuu:

[Toptpetsl: H. K. Konsuos, /. Y. MBanosckuii, K. A. Tumupsses.

Tabmuupbl u cxembl: «Tunbel nutaHusy, «Meradonuzmy, «MuUTOXOHAPUS,
«OHepreTnyeckuii oOMen», «Xjoportacty, «Dotocuntes», «Ctpoenue JIHKY,
«Ctpoenre u PyHKITMOHUpPOBaHUE TeHA», «CuHTE3 Oenkay, «['eHeTnaeckuit Komy,
«Bupycw», «bakrepuodarn», «CtpoeHue u xuzHeHHBIM 1k Bupyca CIIN/la,
oaktepuodaray, «Permmukarus JJHK».

Ob6opynoBanue: moxaenu-anmunkauuu «Yasoenue [IHK u Tpanckpunuusy,
«buocuntes 6enkay, «CTpoeHHe KIETKN», MOeib cTpykTyphl JITHK.

Tema S. PasmMHoOKeHHe M HHAUBUAYAIbHOE Pa3BUTHE OPraHU3MOB.

KierouHblii MK, WM >KU3HEHHBIM LMK KieTku. MHTepdaza u MUTO3.
[Ipoueccrl, mpoTekaromue B uHTepdaze. Perumkanusa — peakuus MaTPUYHOTO
cunteda JIHK. Ctpoenme xpomocom. XpOMOCOMHBIII HabOp — KapUOTHIL
JlumionaHeIi W TalUIOMIHBIA ~ XPOMOCOMHBIE  HAOOphHL.  XPOMATHIBI.
[{uTonoruyeckue OCHOBBI PA3MHOKEHHSI M  WHIUMBHUAYaJIbHOTO  Pa3BUTHUSA
OpPraHU3MOB.

Henenue knetkn — muto3. Craguu mutosza. IIpoueccsl, nmpoucxonsime Ha
Pa3HbIX CTAAUIX MUTO3a. BUOJIOrMYECKU CMBICT MUTO3A.

[Tporpammupyemast ruGeshb KJISTKA — aromnTo3.

DopMbI pa3MHOXKEHHSI OPraHU3MOB: Oecrioyioe U mnosioBoe. Bunpl 6ecrnosnoro
Pa3MHOXKEHUA: [JIEJICHWE HAABOE, II0YKOBAaHUE OJHO- W MHOTIOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOXeHue. VIcKyccTBeHHOE KIIOHHUPOBAaHUE
OPTaHU3MOB, €r0 3HAYEHHUE JJISI CEJIEKIUU.

[TooBOE pa3MHOKEHHE, €TO OTIUYHSI OT OECIIOJIOTO.

Meiio3. Craguu meito3a. IIpomecchl, MpOUCXOISIIME HA CTaausIX MeKo3a.
[ToBenenne xpomocoM B MeHo3e. KpoccuHrorep. bHOJIOTMYECKUN CMBICT H
3HA4YEHUE MeHo3a.

["ameTorenes — mporecc 0Opa3oBaHUS TMOJOBBIX KJIETOK Yy JYKHUBOTHBIX.
[TonoBeie >xene3pl: ceMeHHUKHA W ssudHUKA. OOpa3oBaHWE W Pa3BUTHE IOJIOBBIX
KJIETOK — TaMmeT (CrepMaro30ui, SIMIEKIeTKa) — CHepMaToreHe3 M OBOIEHES.
Oco0eHHOCTH CTPOEHUSI SAMIIEKIETOK U crnepMaro3ouaoB. OIuiooTBOpEHUE.
[TapTenorenes.

WunuBunyanbHoe pa3BuTue (OHTOTeHE3). OMOpHUOHAIBHOE  Pa3BUTHE
(amOpuorenes). DTanbl SMOPUOHAIBLHOTO PAa3BUTHSL Y MO3BOHOYHBIX JKUBOTHBIX:
npobienue, ractpyisiius, opraHorene3. IloctamOpuoHanbHOEe pazButhe. TuIb
NOCTAIMOPHUOHAIBHOTO PAa3BUTHS: MpsMoOe, HenmpsiMmoe (JIMYMHOYHOE). BrnusiHue



Cpelbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPBI, CIOCOOHBIE BBHI3BIBATH BPOXKIEHHBIC
YPOJICTBa.

Poct n pasButue pacteHuil. OHTOreHe3 IBETKOBOTO PACTEHHS: CTPOCHHUE
CEMEHHM, CTaJANU Pa3BUTHSL.

JdemoHncTpanuu:

Tabmuipt 1 cxembl: «Dopmbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOAOTBOPEHUE y UBETKOBBIX pacTeHuil», «BererarnBHoe pa3MHOKEHHE
pacteHui», «Jlenenne xknetku Oaktepuil», «CTpOeHHE TMOJOBBIX KIIETOKY,
«Ctpoenne xpoMocoMbl», «Knerounsiii mukn», «Pemmukamus JJHK», «Mutos»,
«Menos», «IIpsamoe u HenpsMoe pa3BUTHEY, «l aMETOTeHe3 Yy MIIEKOIUTAIOIIUX U
4eJnoBeKkay, «OCHOBHBIE CTaIUA OHTOTEHE3A.

Oo6opyaoBanue: MHKPOCKOII, MUKpOIpenaparsl «CriepMaTo301,1bl
MJIEKOIIUTAIOLIETO», «SIMIIeKIeTKa MIIEKOMUTAOWEro», «KapnoknHe3 B KieTKax
KOpElIKa JIyKa», MarHuTHas MOJEJb-allUInKauus «J/leaeHue KIeTKu», MOJIEIb
JTHK, monens Metada3Hoi XpOMOCOMBI.

JlabopaTopHble U NpakTHYecKHe PadoThI:

Jlabopatopuas pabora Ne 3. «HaGmromenwe MHTO3a B KIIETKaX KOHYHMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOITPENapaTaxy.

JlabopatopHas pabora Ne 4. «/3ydeHuwe CTpOEHHUS MOJIOBBIX KIETOK Ha
TOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HacjiecTBEHHOCTh U M3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun renetuku. Mctopus pazButus reHeTuku. Poibs nuronoruu
U 3MOpUOJIOTUM B CTAaHOBJICHMM T€HETUKH. BKiaa poccuilckux M 3apyOexHBbIX
y4€HBIX B pa3BUTUE TEHETUKU. MeToapl TeHeTUKU (THOpUI0JIOTUYECKH,
LIUTOT€HETUYECKUM, MOJEKYJSIPHO-TeHETUYeCKUi1). (OCHOBHBIE TI'€HETUYECKUE
NOHATHUS. | 'eHeTnyecKasi CHUMBOJIMKA, HCIIOJIb3yEMAasl B CXEMax CKPEIIMBAaHU.

3aKOHOMEpPHOCTH HAacJeI0BaHUsl MPU3HAKOB, YCTaHOBIICHHbIE . Menaenem.
MonorubpuaHoe CKpellMBaHue. 3aKOH €JAMHO0Opa3usi TUOpPUIIOB TEPBOTO
nokosieHus. [IpaBuito ToMUHUPOBaHUS. 3aKOH pacUICIIEHHs IPU3HAKOB. [ unoresa
yucTOTHI rameT. [loHOe 1 HenoJIHOe JOMUHHPOBAHUE.

JurubpuaHoe  CKpellMBaHHWE. 3aKOH  HE3aBHUCHUMOIO  HaclIeOBaHUS
npu3HakoB.  LluToreHeTnueckue - OCHOBBI ~ JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanu3upyrouee ckpeupaue. Menoap30BaHne aHATU3UPYIOLIETO CKPEIMBAHUS
JUJISL OIIPEICJICHHS] TEHOTHUIA OCOOU.

CueruieHHOe HacnenoBaHue npu3HakoB. Pabota T. Moprana no cuernjieHHoMy
HacCJIEJOBaHUIO F'eHOB. HapylleHue cuenienus reHoB B pe3yJIbTaTe KpOCCHHTOBEPA.

XpOMOCOMHas TEOpUS HACIIEICTBEHHOCTH. | €eHETUUECKHUE KAPTHI.



['enetuka mosia. XpoOMOCOMHOE ONpeAeieHue moia. AyTOCOMBI U TOJOBBIE
XxpoMocoMbl. ['oMoramerHeie W rereporaMeTHble opraHus3Mbl. HacnegoBanue
MIPU3HAKOB, CLIETJIEHHBIX C MOJIOM.

M3mMeHunBOCTh. BUabl N3MEHUMBOCTH: HEHACIICACTBEHHAA U HACJICICTBEHHAS.
Ponb  cpenpl B HEHACHEACTBEHHOM  M3MEHUMBOCTU.  XapaKTEPHUCTHKA
MOIM(DUKAIIMOHHOM U3MEHUYUBOCTH. BaprallMoHHBIN psifl M BapHallMOHHAs KpUBas.
Hopma peakuuu mpusHaka. KoJIMUeCTBEHHBIE M KAYECTBEHHBIEC IPU3HAKU U UX
HopMa peakinu. CBoricTBa MOAUGMUKAIIMOHHON N3MEHYHNBOCTH.

HacnencrBennass, WM TIeHOTHIIMYECKas, W3MEHYMBOCTL. KomMOMHATHBHAs
W3MEHYUBOCTh. Melo3 W TMOJIOBOM MpolecC — OCHOBa KOMOWMHATHUBHOMU
U3MEeHUYMBOCTA. MyTarmoHHast "3MeHIUBOCTh. Kimaccudukanus MyTamuii: TeHHBIE,
XpOMOCOMHbBIE, TeHOMHBIE. YacToTa U MPUYMHBI MyTaluidi. MyTareHHble (aKkTOpHI.
3aKOH TOMOJIOTUYECKHUX PSAJIOB B HAClIeACTBEHHOM n3mMeHnunBoctu H. 1. BaBuiiosa.

BuesnepHast HaClI€ACTBEHHOCTh U U3BMEHUYHBOCTD.

['enetuka 4yenoBeka. Kapuorum uenoBeka. OCHOBHBIE METOAbl T€HETUKU
YeJIOBEKA: T€HEAIOTHYSCKUM, OJIM3HEIOBEIN, [IMTOT€HETHUECKHUM, OMOXUMHYECKHMA,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPEAECIEHUE reHOTHIIA:
MOJJHOTEHOMHOE CE€KBEHUPOBAHUE, T€HOTUIMPOBAHUE, B TOM YHCJIE C MOMOIIbIO
[TI1P-anamm3a. HacmencTtBenHsie 3a00JieBaHUS YEJIOBEKA: TI'CHHBIC OOJIC3HH,
OOJIe3HN C HACJIEACTBEHHOW MPEIPaCIOIOKEHHOCTHIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue H TreHepaThBHble MyTanud. CTBOJOBbIE KIETKU. [IpuHUHUIBI
3I0pOBOT0 00pasa >KU3HH, JUATHOCTUKU, MPO(PHIAKTUKYU U JICUSHUS] TEHETUYECKUX
OoJsie3Hel. MeauKko-reHeTHYeCKoe KOHCYJIbTUPOBAaHHE. 3HAYEHHUE MEIUIIMHCKON
TCHETUKH B MIPEJOTBPAICHUY U JICYCHUY T€HETUUECKUX 3a00JICBaHUM YeIoBeKa.

JdemoHncTpanun:

[Toptpetsl: I'. Mennens, T. Mopras, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeen-Pecorckuii, H. 1. BaBuiios.

Tabnuiel 1 cxembl: «MOHOTHOPUIHOE CKPEIIMBAHKE U €T0 [IUTOTCHETHYEeCKast
OCHOBa», «3aKOH pacCUICIUICHUS U €T0 IUTON€HETUYECKask OCHOBa», «3aKOH YHUCTOTHI
rameT, «Jlurubpunnoe ckpemubanuey, «lluromornyeckne 0CHOBBI AUTUOPUITHOTO
CKpeumBanusay, «Menos3y», « BzauMoeicTBre aJUIeNIbHBIX TEHOBY, «l eHeTnYecKue
KapThl PACTCHUM, )KUBOTHBIX U 4YeJIOBEKa», «l'eHeTnka 1moja», «3aKOHOMEPHOCTH
HACJICIOBAHUS, CIEIUICHHOTO C MoJIoM», «KapuoTuIbl 4eloBEeKa M >KMBOTHBIX),
«Buapl m3meHunBOCTHY, «MoaudukamoHHas M3MEHUYMBOCTHY), «HaciemoBanue
pesyc-daktopay, «I'eHeTrka rpymnm KpoBw», « MyTarimoHHasi U3MEHUYUBOCTDY.

O6opynoBaHue: MoJieNu-anmuKanuu «MOHOTUOPUIHOE CKpEITUBaHUEY,
«HenonHoe nmoMuHHMpoBaHue», «JluruOpuaHoe ckpemuBanue», «llepexpéct
XPOMOCOMY, MUKPOCKOIT M MUKpoTipernapart «/[po3oduna» (Hopma, MyTanuu OpMsI
KPBUIBEB U OKPACKH Tena), repdapuii «I'opox moceBHOIN.



JlabopaTopHble M IpaKTHYEeCKUE PadOThI:

JlabopaTopHas pabota Ne 5. «/3ydenue pe3ynbTaTOB MOHOTHOPUIHOTO U
JUTUOPUIHOTO CKPEUIUBAHUS Y APO30(UIIbI HAa TOTOBBIX MUKPOIIpENapaTaxy.

JlabopaTtopHas pabora Ne 6. «M3yueHue Moau(pUKAIMOHHOW U3MEHUYUBOCTH,
MOCTPOEHUE BapUALMOHHOTO PsAJIa U BApUAIMOHHOU KPUBOW».

JlaGopatopHas padota Ne 7. «AHanu3 myTanuil y Ipo30(uisl Ha TOTOBBIX
MUKpOIpenaparaxy.

[Ipaktuueckass pabora Ne 2. «CocTaBieHHME U aHAIM3 POAOCIOBHBIX
YeJIOBEKay.

Tema 7. Cenexnusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekiys Kak Hayka W MPOLECC. 3apOKICHHUE CEJNCKIUH U JIOMECTUKAIIMS.
VYyenne H. 1. BaBunoBa o ieHTpax mpouCX0XKACHUS U MHOT000pa3us KyJIbTYPHBIX
pacteHuit. LleHTpbI MpOUCX0XKACHUS JOMAIIIHUX KUBOTHBIX. COpT, MOpPOA, IIITAMM.

CoBpeMeHHbIE METO/IbI CeJeKIMU. MacCoBBIM U MHAMBUIYAJbHBIA OTOOPHI B
CeJeKUMHA pacTeHUH M KUBOTHbIX. OIEHKa 3KcTepbepa. BIM3KOpOICTBEHHOE
cKkpemuBaHue — uHOpuauHr. Yucrtas nuHusA. CKpelIMBaHUE YHCTHIX JIMHHM.
['eteposuc, wnu rudpunnHas cuna. HepoacTBeHHOE CKpelMBaHUE — ayTOPUIUHT.
Otnanéunas rudpuanzamnus u e€ ycrnexu. cKyCCTBEHHBIN MyTareHe3 u noJiydeHue
NOJIUTIIONIO0B. JIOCTHXKEHUS CeNEeKIIMKU PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHosoruss Kak oTpacib NMPOU3BOJACTBA. ['€HHAas WHXKEHEpHs. OTarbl
co3manus pexomOunantHoi JIHK wu Ttpancrenneix opranusmoB. Kierounas
uHxeHepus. Kierounbsie KyiabTypbl. MUKpOKIIOHAJIBHOE PAa3MHOXKEHUE PACTEHUU.
KionupoBanue BBICOKOMPOIYKTUBHBIX — CEJIbCKOXO3IMCTBEHHBIX OPraHU3MOB.

DKoJlorMuyeckue W dtuyeckue  npobiembl. MO —  reHeTuyecku
MOAU(UITIPOBAHHBIC OPTAHU3MBI.
JemoHcTpanuu:

[Toptpersl: H. 1. BaBuios, . B. Muuypun, I'. JI. Kapneyenko, M. .
NBaHOB.

Tabmuubr u cxembl: Kapta «lIeHTpBI MPOUCXOXKACHUS W MHOTO00pa3us
KYJBTYPHBIX pacTeHuit», «Illopoasl TOMAaIIHUX KUBOTHBIX», «CopTa KyJbTYpPHBIX
pactenui», «Otnanéanas rudpunuzaus», «Paboter akanemuka M. @. MBanosay,
«Ilomunnougus», «OO0bekThl OuoTexHONOTUNY, «KileTouHble KyIbTYpHl U
KJIOHHpOBaHKe», « KOHCTpyHpOBaHUE U MIEPEHOC T€HOB, XPOMOCOM).

O6opynoBaHue: MyJISKU TUIOJ0B U KOPHETIIIO0B TUKHUX (POPM U KYJIbTYpPHBIX
COpPTOB pacTeHuil, repdbapuii «CenbCKOX035HCTBEHHBIEC PACTCHIS.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

Okckypeusi «OCHOBHBIE METOAblI U JOCTHUKEHHUS CEJIEKUWA PACTCHUU H
YKUBOTHBIX (Ha CEJIEKI[UOHHYIO CTaHILIUIO, IJIEMEHHYIO bepmy,



COPTOMCHBITATENIbHBIM ~ y4acTOK, B TEIUIMYHOE XO3SHCTBO, J1a00OpaTOpPHUIO
arpOyYHHBEPCHUTETA UM HAYYHOT'O LEHTPA)».

11 KJTACC

Tema 1. JBorOMOHHAsE OHOJIOTHA.

[IpeanocbulkM BO3HUKHOBEHHUS 3BOJIIOLIMOHHOM TEOPUU. OBOJIOLUOHHAS
Teopusi U €€ MecTo B OMONOruM. BiusiHuEe 3BOJIIOLMOHHON TEOpUM Ha pa3BUTHE
OMOJIOTHH U JAPYTUX HAYK.

CBuzerensctBa 3BoMONUU. [lameoHTOMOrMYECKHE: IOCIIEN0BATEIbHOCTD
NOSIBJICHUS BHUJOB B THaAJCOHTOJIOIMYECKOM JIETONMUCH, IEPEXOAHBIE (POPMBIL.
buoreorpaguyeckue: cxoacTBo U paznuune (payH U (Gpaop MaTEPUKOB U OCTPOBOB.

OMOpUONOrHUecKrue: CXOACTBA W pa3inuvs SMOPHOHOB pa3HBIX BHUOB
N03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJOTUYHBIC, AHAJOTWYHbBIE,
pYIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKyIApHO-OMOXUMHUYECKHE: CXOICTBO
MEXAHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IyTEH y BceX
OpraHU3MOB.

OpomounoHHas teopuss Y. JlapBuna. Ilpeanocbuikyu BO3HUKHOBEHHS
napBUHM3MA. J[BIDKYyIIME CHUJIBI 3BOJIONUU BUIOB 1o /JlapBuHy (M30BITOUHOE
Pa3MHOXKEHHE IIPU OIPAaHUYEHHOCTH PECYPCOB, HEONpEeIEHHAass M3MEHYUBOCT,
O0opb0a 3a CyllleCTBOBAHHUE, €CTECTBEHHBINH OTOOD).

Cunretnueckas tTeopus 3Bomonnu (CTI) u e€ 0OCHOBHBIE MOJIOKEHUS.

Mukposontonus. [Tonynsuusa kak equHUIA BUAA U 3BOJIIOLIMH.

JBuxymie cuibl ((hakTopbl) SBOMIOIUKM BUAOB B IpHUpojae. MyTallMOHHBIHI
IpoLEecC W KOMOMHATHBHAas WM3MEHUYMBOCTH. llomynsiliOHHBIE BOJHBI M Apeid
re’oB. M3oisanus u Murpanus.

EcrectBennblii 0oTOOp — HampaBisitonmii  (aktop 3Bomonud. DPopMmbI
€CTECTBEHHOTO 0TOOpA.

[Tprcnoco0aeHHOCT OpPraHU3MOB KakK pe3ynbTaT 3Bodonuu. [Ipumepsr
IPUCIIOCOOIEHUH y OpraHu3MoB. ApoMop(03bl U UANOAJANTALINH.

Bun wu  BugooOpazoBanue. Kpurepun Buga. OcHOBHbIE  (QOpPMBI
BUJI000pa3oBaHus: reorpaduyeckoe, IJKOJIOrHIECKOe.

MaxkposBomtorusi.  Dopmbl  3BomonMU:  QUIETHYECKAs, JUBEpreHTHas,
KOHBEPIeHTHas, napajenbHas. HeoOpaTuMocTh 3BOIIOLUY.

[IpoucxoxaeHne OT HeCNeNMAIN3UPOBAHHBIX NpeakoB. lIporpeccupyromas
crienuanu3anys. AJanTuBHAS pagualusl.

JdemoHncTpanun:

[Toptpetsl: K. JInnnei, XK. b. Jlamapk, Y. apsun, B. O. Koanesckuii, K. M.
bap, 3. I'ekkenb, . Mromnep, A. H. Ceepuios.



Tabmuie! u cxemsl: «Pa3BuTHe OpraHMYecKOro Mupa Ha 3emiiey, «3apoabIiin
MO3BOHOYHBIX  KUBOTHBIX»,  «ApxeonTepukcy, «Dopmbl  OOpbObI 32
cyliecTBoBaHue», «EctecTBeHHBIM 0TOOpY», «MHOrooOpasme COpTOB PAaCTEHUII»,
«MHoroo6pazue  mopoa  KUBOTHbIX»,  «llomymsuum»,  «MyTtanuoHHas
U3MEHUYHUBOCTBY, «Apomopdo3by, «Unuoamantamuuy, «OOmas nereHepamus»,
«/IBmkymue cunsl dBomonum», «Kapra-cxema wapmpyra nytemectsus Y.
Hapsunay», «bopbba 3a cymectBoBaHue», «lIpucmoco6IeHHOCT, OPTaHU3MOBY,
«I"eorpaduueckoe BuA000pa3oBaHue», « IKOJOTHUECKOE BUI000pa30BAHUE.

O6opynoBaHue: KOJUIEKIMS HACEKOMBIX C PA3JIMYHBIMU THUIIAMH OKpPACKH,
Ha0Op IUIOAOB U ceMsiH, Kosuiekiusi «[IpumMepsl 3alUTHBIX MPUCTIOCOOJIEHUN Y
AKHUBOTHBIX», MOJENb «OCHOBHBIC HAMpaBICHHS 3BOJIIOLMU», 00bEMHAs MOJENb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIX.

buoreorpapuyeckas kapra wmupa, KojuleKuus «DopMbl COXPaHHOCTH
MCKOMAEMbIX JKMUBOTHBIX M pacTeHui», wmonaenb anmiukanus «llepekpécr
XpPOMOCOMY, BIIaXKHbIE ITpenaparsl «Pa3BUTHE HACEKOMOT0», «Pa3BUTHE JISTYILIKWY,
Mukpornpenapar «Jpozoduiia» (Hopma, MyTaru (OpMbI KPbLIBEB U OKPACKHU TENA).

JlabopaTtopHblie U NpakTHYecKHe PadoThI:

JlabopatopHas pabdota Ne 1. «CpaBHeHue BUIOB MO MOP(OIOTHYECKOMY
KPUTEPUIO».

JlaGopatopHas padota Ne 2. «Onucanue nprucrnocoOJIeHHOCTH OpraHu3Ma U e€
OTHOCHUTEJILHOTO XapaKTepay.

Tema 2. Bo3HuKHOBEeHMEe M Pa3BUTHE KU3HU HA 3emuie.

JloHaydHble TpPEACTABICHHUS O 3apOXKICHUM >KU3HU. HaydHble TMIOTE3bI
BO3HMKHOBEHHUS >KM3HM Ha 3emie: a0uoreHe3 M NaHCIepMus. XUMHUYecKas
3BOJIIOLIMA. AOHOTEHHBIM CHHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
OKCHepUMEHTAIBHOE MMOATBEPKICHUE XUMHUECKON 3BOJIIOIMU. HavyanbHble 3Tarbl
ouosiorndyeckor sposoruu. ['unoreza PHK-mupa. ®opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHHE IPOTOKJIETKH. lIepBble KIETKH M HMX 3BOJIIOLUA.
®opMUPOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PasButne xu3Hu Ha 3emie nmo 3paM u nepuoaam. Karapxeil. Apxeiickas u
nporepo3oiickas dpbl. [laneosoiickas spa u €€ mnepUOABl: KEMOPHUICKHUIA,
OPIAOBUKCKHUH, CUITYPUHUCKHM, JEBOHCKNAM, KAMEHHOYTOJIbHBIN, TIEPMCKHUU.

Me3o30KcKas 3pa U €€ NEPUOIbl: TPUACOBBIN, FOPCKHUI, MEJIOBOM.

KaiiHo3oMckas 3pa W €€ mNOepuoApl: NaJCOr€HOBBIA, HEOTCHOBBIM,
AHTPOITOT€HOBBIM.

XapakTepucTKa KJIMMaTa U Te0JOTHYECKUX MpoueccoB. OCHOBHBIE ATallbl
HBOJIIOIIMU PACTUTENBHOIO M KMBOTHOrO MHUpa. ApomMopdo3bl y pacTeHUH U
KUBOTHBIX. [l0siBIIEHME, pacliBET ¥ BBIMUPAHUE TPYIIT KUBBIX OPTaHU3MOB.



Cucrema OpraHMYECKOro Mupa Kak OTpaxeHue 3BoouuH. OCHOBHBIE
CUCTEMAaTUYECKHUE IPYIIIBI OPraHU3MOB.

OBOJIOLHS YeOBEKA. AHTPONOJIOTHS KaK HayKa. Pa3BuTre npeactaBieHui o
MPOUCXOKICHUHN 4YeloBeKa. Meronsl HW3ydeHus aHTponoreHesa. CxoncrtBa u
pa3IMyYKs YEJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJIOKEHUE YETOBEKA.

JBuxyniue cuibl (hakTopbl) aHTpornoreHesa. HacnenctseHHas N3MEHUYNBOCTb
U ecTeCTBeHHbIN 0TOOp. OOmecTBEeHHBIH 00pa3 *KU3HU, M3TOTOBJICHUE OPYAUN
TPYyZa, MBILIJIEHUE, PEYD.

OCHOBHBIE CTAIUM W BETBU 3BOJIFOIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbi, YemoBek mnpsaMoxonsuuyi, YenoBeKk HeaHACPTAIbCKUM, YenoBek
pa3ymHbld. Haxolnku HCKOmaeMmbIX OCTaTKOB, BpEMsl CYIIECTBOBAaHHS, 00JacTb
pacnpocTpaHeHHs1, 00bEM TOJIOBHOTO MO3ra, 00pa3 )KU3HHU, OPYAHSL.

UYenoseueckre packl. OCHOBHBIE  OOJBIIME  pachl:  €BPOMNEOU]IHASA
(eBpaswmiickasi),  HeErpo-aBCTpaJioWjHas  (PKBaTOpUalibHAs),  MOHTOJIOUIHAs
(a3maTcko-amepukaHckas).  YUepTel ~ MPUCHOCOOJECHHOCTH  MpEACTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSM CYIIECTBOBaHHUSA. EJIMHCTBO 4YeIOBEYECKHX pac.
Kpurtuka pacusma.

JdemoHncTpanuu:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. M. Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmuupel 1 cxembl: «Bo3nukHoBeHHe COJHEYHOM CHCTEMBI», «Pa3BuTHE
OpraHM4YecKkoro wmupa», «PacturenbHas KieTka», «KHBOTHas  KIIETKay,
«IIpokapuotnueckasi Kietka», «COBPEMEHHAs] CHCTEMA OPraHUYECKOTrO MHUPay,
«CpaBHEHHE AHATOMUYECKHX YEPT CTPOCHHUS 4YEJIOBEKa M YeJIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeECTa MaJCOHTOJIOTMYECKUX  HAXOJOK  MpPEIKOB
COBPEMEHHOI0 4YeNOoBeKa», «JlpeBHenmme moan», «lpesHue moaun», «llepsbie
COBpPEMEHHBIE JIIOAN», «HelIoBeUeCKre pachb».

O6opynoBanue:  mynsixu  «lIpoucxoxnaenue  yenoBeka»  (OOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEAHJAEPTAJIbLA, KPOMAHBOHIIA), CIICNIKH WJIU
U300paKeHHUs] KaMEHHBIX OpPYAHHM MEepBOOBITHOIO YENOBEKa (KaMHHU-YOMIIEPHI,
pyOuna, ckpebia), TEOXpOHOJOTHYEcKass Tabnuma, Kouiekiusa «Dopmbl
COXPAaHHOCTH MCKOITA€MbIX KUBOTHBIX U PACTCHUIN».

JlabopaTopHble U MpaKTHYECKHEe PadOThI:

[Tpaktrueckast padora Ne 1. «/3yuenne nckomaemMbIx OCTaTKOB PacCTCHUN U
YKUBOTHBIX B KOJIJICKIIUSX).

DKCKypcHsi «IBOJIOLUS OPraHMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHBIN WJIM KpaeBeIueCKUi My3eil).

Tema 3. Oprann3Mbl 4 OKpYy:KawIas cpeaa.



DKOJIOTHSl KaK HayKa. 3aJa4u U pa3Jiesbl 3KOJIOTMU. METOIbl IKOJIOTHYECKUX
UCCJIE0OBAHUNI. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOuTaHUs OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPHOPTaHU3MEHHA.

Oxonornueckue (axkropel. Knaccudukanus skxonorudeckux (HakTOpOB:
abuoTnyeckne, OMOTHYECKHE M aHTPOIOTeHHble. JIeiCTBHE SKOJIOTHYEeCKUX
(GhaKkTOpOB Ha OPTAHU3MBI.

AlGuoTtnueckue (HakTophl: CBET, TEMIlEpaTypa, BiIaXHOCTb. DoTonepuoansm.
[IpucnocoGnenusi OpraHU3MOB K  JIEUCTBUIO  a0MOTHYECKMX  (PaKTOpOB.
buonornyeckue puTMsI.

buotnueckue paxktopsl. Buabl OnoTnueckrux B3auMOICHCTBUI: KOHKYPEHIIHS,
XHUIIHAYECTBO, cuMOM03 u ero ¢opmel. [lapazutusMm, koomepanus, MyTyalu3M,
KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJEOHMYECTBO). AMEHCAIU3M, HEUTpaIU3M.
3HaueHre OMOTMYECKUX B3aUMOACHCTBUN JUIsl CYIIECTBOBAHHUS OpPraHW3MOB B
IPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKU nomyisuuu. OCHOBHBIE IOKa3aTeNIH
NOMYJSIUMNA: YHCIEHHOCTh, IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCTbH, IMPUPOCT,
Murpanus. JlmHaMuka 4YucIeHHOCTH MOMYJISIIUU U €€ peryJsius.

JdemoncTpanuu:

[Toptpetsr: A. I'ymGonbar, K. @. Pynee, O. ['ekkensp.

Tabmumpl u cxemsl: kapTa «[Ipuponnsie 30Hb1 3eman», «Cpeapl oOUTaHUA
opranuzmoBy», «®otonepuoanzmy», «llonmymauun», «3aKOHOMEPHOCTH pPOCTa
YUCJIICHHOCTU NOMYJISUUU UHDY30puHu-Tyhenbkuy, «l lumieBsie nemm».

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

JlabopaTtopHnas pabora Ne 3. «Mopdonorndeckne 0COOEHHOCTH PACTEHUN U3
Pa3HBIX MECT OOMTAHUS.

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

[TpakTrueckas padora Ne 2. «Iloacuér MaOTHOCTH MOMYJISIUI pa3HBIX BUAOB
pacTeHu».

Tema 4. CooO1ecTBa ¥ 3KOJI0rHYeCKHE CHCTEMBI.

CooOiiectBO opranu3smMoB — OuoneHo3. CTpykTypbl OuOIIEHO3a: BUIOBa,
IPOCTPAaHCTBEHHAs, Tpoduueckass (muienas). Buasl-momunantsel. CBsizu B
ouoneHose.

Dkoyoruyeckne cuctembl (dkocuctembl). [lonsTne 00 »sKocucTemMe W
ouoreonieHoze. DOYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCHUCTEMBI: TPOIYILICHTHI,
KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BEUIECTB U MOTOK YHEPTrUU B IKOCHUCTEME.
Tpoduueckue (nmuieBbie) ypoBHH 3KocucTeMbl. [IuiieBbie 1ienu u cetu. OCHOBHbBIE
MOKa3aTeM JKOCHCTEMBI: OuoMacca, MPOAYKIHS. OKOJIOTHYECKHE MHPaAMUIbL:



OPOJYKIIMHM, YHUCICHHOCTH, Omomacchl. (CBONCTBAa SKOCHUCTEM: YCTOWYHBOCTb,
camoperyJanus, passutue. Cykueccus.

[TpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOHHOTO
VI IIUPOKOJIMCTBEHHOTO Jieca.

AHTpPONOrE€HHBIE  DKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonornueckoe u X03s1iICTBEHHOE 3HAYECHUE arPOIKOCUCTEM B YPOOIKOCHUCTEM.

buopasnoobpazne kak ¢aktop ycToHdmBOCTH 3KOocucTeM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emIie.

Yuenue B. U. Bepnaackoro o ouocdepe. ['paHuiibl, coctaB u CTpyKTypa
ouocdeprl. KuBoe BemecTBO u ero ¢yHkuuu. OcobeHHOCTH Onochepbl Kak
rI00anbHOM 3KOCHCTEMBI. JlMHAMUYEeCKOoe paBHOBECHE W OOpaTHas CBA3b B
onocdepe.

KpyroBopoThl BelIeCTB U OMOT€OXMMHUYECKUE LIUKIIbI 3JIEMEHTOB (yriepo/a,
a3oTa). 30HAIbHOCTh Onocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouocdepe 3emian. AHTPONOreHHbIE U3MEHEHUs B Ouocdepe.
['moGanbHbIE IKOJIOTHYECKUE TIPOOTIEMBI.

CocymiecTBoBaHM€ IPUPOIBI U uesoBeuecTBa. Coxpanenue OnopasHoodpasus
KaK OCHOBa YyCTOWYMBOCTU Ouocdepbl. OCHOBa palMOHAIBHOTO YIPABICHUSA
IPUPOAHBIMU PECYPCAMU U UX HCIOJIb30BaHUE. JloCTHKEHU OMOJIOTUM U OXpaHa
HPUPOJIBL.

JdemoHncTpanun:

[Toptpetsl: A. JIxx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuubl u cxemsl: «llumesbie nenu», «buoleHO3: cOCTaB U CTPYKTypay,
«IIpuponnbie coobOmiectBay, «llenu nuTanusy, «IKoJOTHUYECKAasT TUPAMUIAY,
«buocdepa u yenoBex», «IKOCUCTEMA HIMPOKOJIMCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOro  Jeca», «buoneHo3 BomoéMa», «ArpoueHos», «lIpumepHsbie
aHTPOIOTEHHbIE BO3/ICHCTBUS HA IPUPOAY», « BaxkHEH e NCTOUHUKY 3arps3HEHUS
BO3J/lyXa U TPYHTOBBIX BOJ», «llouBa — BakHeMIas cocTaBistomas orochepo»,
«®aktoppl  gerpagauuu  nouB»,  «llapHukoBbIi  3pdexT»,  «DaKkTOpbHI
paZvoaKTUBHOTO 3arpsi3HeHuss Ouocdepb», «OOmas cTpykrypa Ouocheps»,
«Pacnpoctpanenne ku3Hu B Ouocdepe», «O30HOBBIM d3kpaH Ouocdepsi,
«KpyroBopoT yriiepoaa B Ouochepe», «KpyroBopor azota B IpUpOAEH.

O6opynoBanue: Mojelb-anmaukanus «TunuuHble OMOLEHO3bI», Tepbapuii
«PactutenbHbIe co00OMEecTBay, Koymekun «buorieHo3y, «Bpeaurenu BaxXHEHIIIIX
CEIBCKOXO3SUCTBEHHBIX KYIbTYpP», FepOapru U KOJJIEKIIMHI PACTEHUHN U )KUBOTHBIX,
pUHAAJIEKAIINE K Pa3HBIM HKOJIOTHYECKUM TpymaM oJHOro Buaa, KpacHas kaura
Poccuiickoit ®enepaniun, H300paKEHUS OXpaHSAEMBIX BHJIOB pPACTCHUH U
KUBOTHBIX.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOITPAMMBI 110
BMUOJIOTUN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBHIEI'O
OBPA30OBAHIA

Cornmacno ®I'OC COO, ycraHaBnuBalOTCAI TpeOOBaHUSA K pe3yibTaTaM
OCBOCHHSI  OOYyYalONUMHUCA TMPOTPaMM  CpPEIHEro OO0Iero  0oOpa3oBaHUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpyKkType JNMYHOCTHBIX PE3YyJbTATOB OCBOEHUA NpeameTra «buomorus»
BBIJICJICHBI CIICAYIONINE COCTABJISIONINE: OCO3HAHHME O0YJaIONUMUCS POCCUUCKON
rpakIaHCKOW UJACHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIIbHOCTH
U CaMOOIPE/CNICHUI0, Hajlu4yhe MOTUBAlMM K  OOY4YeHHI0O  OHOJIOTHH,
LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIECHUW JMYHOCTH HA OCHOBE
KJIFOUEBBIX I[EHHOCTEM M HMCTOPUYECKUX TPATULUNA Pa3BUTHUS OHOJOTHYECKOTO
3HaHMS, TOTOBHOCTh W CIOCOOHOCTh OOYYarOIUXCS PYKOBOJCTBOBATHCS B CBOCH
JEATEIIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO  00pa3oBaHMs, HAJIMYME OKOJOTHMYECKOrO IPaBOCO3HAHUS,
CITIOCOOHOCTH CTaBUTH 1IEJIM U CTPOUTD KU3HEHHBIC TIJIAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS MpeameTa «bUOJorus» JOCTUTaloTCs B
CANHCTBE YYEOHOW ¥ BOCIUTATEIBLHOW JEATEIHPHOCTH B COOTBETCTBHH C
TPAAUIUOHHBIMA POCCUICKUMU COLIMOKYJIBTYPHBIMU, UICTOPUUECKUMH U TyXOBHO-
HPaBCTBEHHBIMU ILIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE MpaBUJIaMU U HOPMaMu
MOBEJACHUSI U CIOCOOCTBYIOT MpOIlECCaM CaMOMNO3HAHUSl, CAMOBOCIUTAHUS U
CaMOpa3BUTHUSA, PA3BUTUS BHYTPEHHEH TNO3UIMU JMYHOCTH, MATPUOTHU3MA,
YBaKECHUS K 3aKOHY W IMPABOIOPAJKY, YETOBEKY TpyJa U CTaplieMy MOKOJIEHUIO,
B3aMMHOTO YBa)KEHHsI, OCPEKHOr0 OTHOIIEHUS K KYJIbTYPHOMY HAcCleIui0 U
TPpAAULMSAM MHOTOHAIMOHAIBLHOTO Hapona Poccuiickon denepauuu, MpUpose U
OKpYKarolUIEH cpee.

JIn4HOCTHBIE pE3yJNbTaThl OCBOCHHS ydeOHOTO mpeamera «buomorus»
JOJDKHBI OTPakaTh TOTOBHOCTh M CITIOCOOHOCTH 00YJArOIINXCsI PYKOBOJCTBOBATHCS
chOpMUpPOBAaHHOW BHYTPEHHEH TO3UIIMEN JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAlIUM, TO3UTUBHBIX BHYTPEHHHX  YOEXJACHUH, COOTBETCTBYIOIIMX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITa U OMBITA JEATEILHOCTH B MPOIECCE peaiM3allii OCHOBHBIX HAaNpaBICHUN
BOCIIUTATENBHOU ESITELHOCTH, B TOM YHCJIE B YACTH:

1) rpaaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTD FPAKIAHCKON MO3UIIMKM 00YYaIOIIErocsl KaKk aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIECTBA;



OCO3HAHWE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00513aHHOCTEH, yBAKEHUE 3aKOHA
U TIPaBOIOPSIKA;

TOTOBHOCTBH K COBMECTHOU TBOPUYECKOM IEATEITLHOCTH MPHU CO3/TaHUN YUSOHBIX
IPOEKTOB, PEIICHHMH Yy4YeOHbIX W MO3HABaTEJIbHBIX 3aJa4, BBIIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTIPENENSITh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIIECHUIO K
SIBJIEHUSIM COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHUE YUYUTHIBATH B CBOUX JECUCTBUSX HEOOXOJIMMOCTh KOHCTPYKTHBHOI'O
B3aMMOJICUCTBUS JIIOJIEH C pa3HbIMU YOEKACHUSIMU, KYyJIbTYPHBIMHU LIEHHOCTSAMHU U
COLMAJIbHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, TIO3HABATEIbHBIX W HCCJIEAOBATEIBLCKUX 3a7a4, YBAKHTEIHHOTO
OTHOILIEHUSI K MHEHHIO OIMOHEHTOB NpHU OOCYXIEHUU CIOPHBIX BOIPOCOB
OHOJIOTUYECKOTO COICPKAHUS;

TOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOM NEATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUNUCKON TPAKIAHCKON UICHTUYHOCTH, TATPUOTHU3MA,
YBaXKEHHS K CBOEMY HapOJy, YyBCTBA OTBETCTBEHHOCTH nepea PoauHoil, ropaoctu
3a CBOM Kpau, CBOK PolMHYy, CBOM f3bIK M KYJbTYPY, IPOLLIOEC W HACTOSIIEE
MHOI'OHallMOHaJIbHOI0 Hapoaa Poccnuy;

[IEHHOCTHOE OTHOIIIEHHE K MPUPOJAHOMY HACJIEAUIO U MaMSTHUKAM MPUPO/IbI,
JNOCTUXEHUSM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTUSX, TPYAE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ, POCCHUHCKHX YUY€HBIX B CTAHOBJIEHHUE U
pa3BuUTHE OWOJOTMH, MOHUMAHUS 3HAYE€HHs] OMOJOTMM B TO3HAHUM 3aKOHOB
MPUPOJIBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIECTRA;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO u 3amute (OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HAHHUE TYXOBHBIX IEHHOCTEW POCCUINCKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAllUI0 W MPUHUMATH OCO3HAHHBIC PEIICHUS,
OPHUEHTHUPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIaJa B TOCTPOEHUE YCTOMYUBOTO OYIyIIETO;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POAUTENSIM, CO3/IaHUIO0 CEMbU Ha OCHOBE
OCO3HAaHHOIO TMPUHATHS ILEHHOCTEM CEMEUMHOM JKWU3HU B COOTBETCTBHM C
TpaguuuaMu HaposoB Poccuu;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOILIEHHE K MHUpPY, BKJIIOYAs 3CTETUKY ObITa, HAy4YHOIO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIICHU;



MOHMMAaHUE SMOIUOHAIBHOTO BO3/ICMCTBUS )KUBOW MPUPOBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HBIX BHUAAX HCKYCCTBa, CTPEMIICHUE
MPOSIBIIATh KAYECTBA TBOPUECKOM JIMYHOCTH;

5) ¢pusuuyeckoro BocnUTAHUA, GOPMHPOBAHMS KYJbTYPbI 3[I0POBbSI U
IMOLMOHAJILHOIO 0JIaronmoJy4ns:

MOHUMAaHUE U peanu3alus 3[0pOBOTO 1 6€30macHOro oOpa3a JKu3HU (310pOBOE
UTaHue, COOTIOICHIE TUTUEHUYECKHUX MPABIII K HOPM, cOaTaHCUPOBAHHBINA PEIKAM
3aHATUH W OTAbIXa, peryispHas ¢u3nueckass aKTHUBHOCTb), OEpexKHOro,
OTBETCTBEHHOI'O U KOMIIETEHTHOTO OTHOLIEHHUS K COOCTBEHHOMY (PU3MUYECKOMY U
IICUXUYECKOMY 370POBBIO;

MOHMMAHUE 1IEHHOCTH TNPaBUJl HHIUBUAYAIBHOTO W  KOJUIEKTUBHOTO
0€30macHOT0 MOBEICHUSI B CUTYAIUSX, YTPOXKAIOIINUX 3JOPOBBIO M KU3HU JIFO/ICH;

OCO3HAHUE TOCIEJACTBUNA W HEMPUATUS BPEAHBIX MPHUBBIUEK (yHmoTpeOIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYpEeHUS1);

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTH K TPY/ly, OCO3HAaHHE IIEHHOCTH MacTEPCTBA, TPYIOIIOOHE;

FOTOBHOCTb K AKTUBHOM JEATEIBHOCTA TEXHOJOTHUYECKOW M COLUUAIBHOMN
HaIPaBJIECHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, IJIAHUPOBATh U CAMOCTOSITEIHHO
BBITIOJIHATD TAKYIO JAEATEIbHOCTD;

WHTEpPEC K pa3nuuHbIM cdepam mpodhecCHOHATBHOU JeATeIbHOCTH, YMEHUE
coBeplIaTh OCO3HAaHHBIM BBIOOp Oyaymied mpodeccun U peasr30BBIBATH
CcOOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CIOCOOHOCTh K O0Opa3oBaHUI0O W C€aMOOOpa30BaHMIO Ha
MPOTSIKEHNUN BCEH KU3HM;

7) 3K0JIOrH4e€CKOro BOCIIMTAHMSA:

HKOJIOTUYECKH TIeJIeCO00pa3HOE OTHOIICHHE K MTPUPOJIE KaK UICTOUHUKY JKU3HU
Ha 3eMJie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBIIICHUE YPOBHS JKOJOTMYECKOM KYyJNbTYphbl: MNPUOOpPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM WX BO3MOXHBIX TMOCJIEACTBUN IS
OKPYXaroUEn Cpebl;

OCO3HaHUE TI00aTBLHOTO XapaKTepa HKOJOTHYECKUX MPOOJIeM U TMyTed uX
peLICHHUS;

CIOCOOHOCTh MCIOJIB30BATh MPUOOpETaeMble MPU U3yUEHUN OUOTOTUHU 3HAHUS
U yMEHHUS Tpd pEHICHUH TpoOJieM, CBSI3aHHBIX C  paIlMOHAIBHBIM
MPUPOJIONIONAb30BaHUEM  (COOJIOICHUE  TMPaBUJ  TOBEICHUST B MPHUPOJE,
HaIlpaBJICHHBIX HA COXPAHEHHE pABHOBECHS B JSKOCHCTEMAxX, OXpPaHy BHJIOB,
IKOCUCTEM, OHOChEphI);



AKTUBHOE HENPUATHE AEHUCTBUH, IPUHOCAIINX BPE OKPYKAIOIIEN TPUPOAHON
cpene, yMEHHe MPOTHO3UPOBATh HEOIArOMPUATHBIE HIKOJIOTUYECKUE TOCIEICTBUS
IPEAIPUHUMAEMBIX JEUCTBUM U IPEAOTBPAILATH UX;

HaJIM4KME Pa3BUTOIO HKOJIOTMYECKOTO MBILIUICHUS, SKOJIOTUYECKON KYJIBTYPHI,
OIBITA NEATEIbHOCTH DKOJIOTUYECKOU HaIIPAaBJICHHOCTH, yMEHUs
PYKOBOACTBOBATbCA MMM B IIO3HABATEJIIBHOW, KOMMYHMKATHBHOM M COLHUAIBHOU
IIPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTHYECKOMN JESITEIBHOCTH IKOJIOTMYECKON
HaIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HayKH M OOIECTBEHHOM MPAKTHUKW, OCHOBAHHOTO Ha JUAJIOTe
KYJIBTYP, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE S3BIKOBOM M YNTATEIbCKOM KYyJBTYPbl KaK CpEACTBa
B3aUMOJICUCTBUS MEXY JIFOAbMU U IIO3HAHUS MUPA;

NOHMMaHUE crneuu(UuK OHONOTHMH KakK HayKH, OCO3HaHUS €€ poiu B
(GOpMUPOBAHNUN PAIMOHATIBFHOTO HAYYHOT'O MBIIUICHUS, CO3AAHUU IIEIOCTHOTO
IpeCTaBlICHUsT 00 OKpYXAlolleM MHUpPE KaK O €IWHCTBE MPHUPOAbI, YEeIOBEKa U
oOuiecTBa, B IO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEM M pELIEHUH MpodsieM
COXpaHEHUs IIPUPOJHOTO PABHOBECHS;

yOexXAEHHOCTh B 3HAYUMOCTU OHOJIOTMU JAJiIi COBPEMEHHOW IMBHIIM3ALINU:
oOecrieueHnss HOBOTO YPOBHS Pa3BUTHS MEAMIMHBI, CO3JaHUE TMEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh  PECypCHble  IPOOJIEMBbl  Pa3BUTUS
4eJI0BEYECTBA, IIOUCKA MyTeHW BBIXOJA U3 INIOOAIBHBIX HKOJIOTHYECKUX MPOOJIEM U
o0OecrieueHHst  nepexoja K  YCTOMYMBOMY  pa3BUTHIO,  PallMOHAIBHOMY
UCIIOJIb30BAaHUIO TPHUPOJHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTaHIIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B IIOJYYEHUM OMOJOIMYECKMX 3HAHUW B LEAX
NOBBILIEHUS] OOIIEH KyJIbTYpbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOHM 4acTH (PyHKIMOHAJIBHOM I'PaMOTHOCTH OOydYarommxcs, GopMupyemoi
IpU U3yYeHUH OUOJIOTHH;

IIOHMMAHUE CYLIIHOCTHM METOAOB ITO3HAHUS, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IOJy4YaeMble 3HaHWs MJI1 aHalu3a H
OOBSCHEHUS SBJICHUI OKPYXKAIOLIET0 MUpa U MPOUCXOAUIMX B HEM U3MEHEHMH,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aKIIOUYEHHS Ha OCHOBE HAy4HbIX (AKTOB U
VMMEIOLIMXCS JAHHBIX C LIEJIBIO ITOJYYEHHS TOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEIbHO HCIIOJIB30BATh OWMOJIOTMUYECKHUE 3HAHUS IS
pelieHns Ipo0JieM B PeasIbHBIX )KU3HEHHBIX CUTYALMSX;

OCO3HaHUE I[IEHHOCTH HAy4YHOM JEATEIBHOCTH, N'OTOBHOCTH OCYLIECTBIISATH
IIPOEKTHYIO U UCCIEA0BATEIBCKYIO AEATEIbHOCTh HHINBUAYAIBHO U B TPYIIIE;



TOTOBHOCTb M  CIOCOOHOCTh K  HENpPEpPhIBHOMY  OOpa30BaHUIO H
caM000pa30BaHnI0, K AKTHUBHOMY IOJyYEHHUIO HOBBIX 3HAaHUM MO OHONOTHH B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSAMHU.

METANIPEIMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yibTaThl OCBOCHMS ydyeOHOro mnpeamera «buomorus»
BKJIFOYAIOT: 3HA4YMMbIe i (OPMHPOBAHUS MHUPOBO33PEHUS O0YUYAIOIIUXCS
MEXIUCITUTUTHHAPHBIE (MEXIPEIMETHBIC) OOIICHAYYHBIC MOHSATHS, OTPAXKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHpa H CHCNU(PUKY METOIOB TO3HAHUSA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTHUs, SIBJICHUE, MPOILIEeCC,
CUCTEMa, Hay4YHbI (aKT, MPUHIUII, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCJeI0BaHNe, HAOII0ICHNE, I3MEPEHUE, IKCTIEPUMEHT U JPYTHX ), YHUBEPCATHHBIC
ydeOHble JelcTBUS (MO3HABaTeIbHBIC, KOMMYHHKATHBHBIC, PETYJISTUBHEIC),
obecneyuBaroniue GopMupoBaHue GyHKIIMOHAIBHOW IPaMOTHOCTH U COIMAILHOM
KOMIETEHIIUU  OOYy4YarIIMXCs, CIOCOOHOCTh OOYYalolmMXCS  HCIOJb30BaTh
OCBOCHHBIC MEKIMCIUTIMHAPHBIC, MEPOBO33PCHUCCKIE 3HAHNS U YHUBEPCAIbHBIC
y4eOHbIEe ICVCTBUS B TTO3HABATEIILHON U COIIMAILHON TIPAKTHKE.

MeranpeaMeTHbIe PE3yNbTaThl OCBOCHHUS TPOTPAMMBI CPEIHETO OOIIEero
00pa3oBaHMs TOKHBI OTPAXKATh:

OBnanenue YHHMBepCaJIbHbIMH y4eOHBIMU NMO3HABATeJIbHbIMH
AefCTBUSIMM:

1) 6a30Bble JIOrHYecKue AeHCTBHS:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh W AKTyaJIW3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHMM 3HAHMM MPUEMBI JOTUYECKOTO MBILIJICHUS
(aHanmu3a, CUHTE3a, CPaBHEHMSI, Ki1accuukaiyu, 0000IIeHNs ), PACKPBIBATH CMBICIT
OMOJIOTUYECKUX TOHATHH (BBIACIATh WX XapaKTEPHbIC NMPHU3HAKH, YCTAHABIHBATH
CBS3U C IPYTUMHU MOHSATUSAMH );

OTpeNeNaTh 1eJ JeATeIbHOCTH, 3a/laBas MapaMeTpbl M KpPUTEPUU HX
JOCTHKEHUSI, COOTHOCUTD PE3YJIBTATHI ACSTEIBHOCTU C TOCTABICHHBIMU LIEISIMU;

WCITOJIH30BaTh OMOJIOTUYECKHUE TTOHSATHS JUTsl OOBSICHEHUS (DAKTOB M SIBJICHUU
YKABOW MPUPOJIBI;

CTPOUTH JIOTMYECKHE pPACCYXKIEHUs (MHIYKTUBHbIC, JI€yKTUBHbBIC, IO
aHAJIOTUM), BBIABISATh 3aKOHOMEPHOCTU W MPOTUBOPEYHS B paccMaTpUBAEMBIX
SIBJICHUSIX, (DOPMYITHUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSTH CXEMHO-MOJICITBHBIE CPEACTBA ISl TPEACTABICHUS CYIIECTBEHHBIX
CBS3€l M OTHOIICHWA B U3YYaEMBIX OHMOJOTUYECKHX OOBEKTAaX, a TaKKe
IPOTUBOPEYHMIT PA3HOTO POJA, BBIABICHHBIX B Pa3IUYHBIX HHPOPMALMOHHBIX
MCTOYHHKAX;



pa3pabaTbIBaTh IUIaH PEIICHHs] MPOOJIEMbI C YUETOM aHaIu3a UMEIOIIUXCS
MaTEepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B IESITEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LIEJI5IM, OLICHUBATh PUCKU NIOCIICACTBUN JEATENBHOCTH;

KOOPAMHHUPOBATh U BBINOJIHATH Pa0OTY B YCIOBUSIX PEAIHOTO, BUPTYaIbHOIO
¥ KOMOWHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIeM.

2) 0a3oBbIe MCCIIEI0BATEIbCKHE 1eiiCTBUSA:

BJIa/I€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATENBCKON U MPOEKTHON JIEATENbHOCTH,
HaBbIKAMHU  paspellieHuss MpoOjeM, CIHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEJIbHOMY ITIOMCKY METOJIOB PELIEHUS TPAKTUYECKUX 33]1a4, IPUMEHEHHIO
pa3IUYHBIX METOJIOB ITO3HAHNUS;

UCIIOJIB30BaTh PA3JIMYHBIE BUJBl JACSATEIBHOCTH IO TOJYYEHHIO HOBOTO
3HAHUS, €ro HHTEpIpeTaluu, NpeoOpa3oBaHUI0 U NPUMEHEHUIO B Y4YEOHBIX
CUTYalUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX U COLMATIbHBIX IPOEKTOB;

(GbopMUpPOBATh HAYYHBIM TUI MBILIUICHUS, BIaIeTh HAYYHOU TEPMHHOJIOTHEMH,
KJIFOUEBBIMU MTOHATUSAMH U METOAMM;

CTaBUTh U (opMynHpoBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEATEIbHOCTH U KU3HECHHBIX CUTYaLIHsIX;

BBISIBIISAITh NIPUYMHHO-CJIEACTBEHHBIE CBSI3M M AaKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHUS, HAXOAUTh apIyYMEHTHI U1 JOKa3aTEIbCTBA CBOUX
YTBEPKJICHUMN, 3a/1aBaTh [IAPAMETPhl U KPUTEPUU PEILLICHNUS;

aHAIM3UPOBAaTh IIOJIyYCHHBICE B XOJE PCEIICHMs 3aJadd  pPe3yJIbTaThl,
KPUTUYECKH OLICHUBATh UX JIOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBJISITh LIEJCHANPABICHHBI MOUCK IEpEHOCa CPEACTB U CIOCOOOB
NEHCTBUS B IPOPECCUOHANBHYIO CPENLY;

yYMETh IMEPEHOCUTh 3HAHHSA B IMO3HABATEIbHYIO U MPAKTHYECKYIO OO0JACTH
KU3HENEATEIBHOCTH;

YMETb HHTErPUPOBATh 3HAHUSA U3 PA3HbIX MPEIMETHBIX 001acTeH;

BBIJIBUIaTh HOBBIC WJEH, MpeyiaraTb OPUTMHAIBHBIE MOAXOJbl M pELICHUS,
CTaBUTh NMPOOJIEMBI U 334U, I0IYCKAIOIINE albTEPHATUBHBIEC PEILICHUS.

3) padora ¢ nnpopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX MHPOpMAIUU (TEKCTE y4eOHOTO
nocoOusi, HAy4YHO-IOIMYJISIPHOM JuTeparype, OHOJIOTUYECKUX CIIOBapsX U
CIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3zax AaHHbBIX, B VHTepHeTe), aHanM3upoBaTh
UH(POPMALIMIO Pa3IMYHBIX BUJOB U (POPM IIPEICTABICHUS], KpUTUUECKH OLIEHUBATH
€€ JOCTOBEPHOCTb U HEITPOTUBOPEUUBOCTD;



dbopMynMpoBaTh 3alpoChl U MPUMEHSTh PA3IUYHBIE METOJBI IIPU MOUCKE U
otbope Oumosiorrmueckoil nHpOpMaIuy, HEOOXOIUMOM NJIsi BBITIOJHEHUST yUeOHBIX
3ajad4;

npuUOOpeTaTh OMNBIT MCHOJB30BaHUS HHGOPMAILIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIIEHCTBOBAThH KYJIbTYPYy aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MIOUCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAJbHYIO  (HOpPMY  TPEICTaBICHUS
ouosiornyeckor nHGopMaIuu (CxeMbl, rpaduKy, TUarpaMMbl, TAOIUIbI, PUCYHKH U
Apyroe);

UCIIOJIb30BaTh HAy4HbIA S3bIK B KayecTBE CpeAcTBa Impu pabore ¢
Oouonornueckor uH(pOpManuend: TNPUMEHATh XUMHUYECKHE, (QHU3NYECKUEe U
MaTeMaTHUYeCKUe 3HAaKU U CUMBOJIbI, (HOpMyIbl, aOOpeBHATYpy, HOMEHKIATYpY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaIJISIHOCTH;

BJaJeTh ~ HAaBbIKAMU  pAacClO3HABaHMS M 3AlIUTBl  MH(POpPMAIUH,
UHGOPMAIMOHHON 06€30MaCHOCTH JTUYHOCTH.

OBjaieHUe YHHBEPCAJIbLHBIMY KOMMYHUKATHBHBIMHY J€HCTBUSIMU:

1) oOmenme:

OCYULIECTBJISITh KOMMYHHUKAIIMU BO BCEX cpepax KM3HU, aKTUBHO Yy4aCTBOBATh
B JIMAJIOTe WJIM TUCKYCCHM MO CYIIECTBY OOCYXJaeMOil TeMbl (YMEHHUE 3a/1aBaTh
BOMPOCHI, BBICKA3bIBaTh CYXJCHHS OTHOCHUTEIHHO BBINIOJHEHHUS MpeiaracMoin
3a/1a4d, YYUTHIBaATh MHTEPECHI U COTJIACOBAHHOCTH MO3UIMI JIPYTUX YYaCTHUKOB
Jajora Wi TUCKYCCUH);

pacno3HaBaTh HeEBepOaJbHbIE CPEJCTBA OOIIECHMS, TNOHMMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHUIOK BO3HHUKHOBEHMS] KOH(JIMKTHBIX CHUTYyallHi,
YMETb CMATYaTh KOH(MIUKTHI U BECTH MIEPErOBOPHI;

BJIAJETh Pa3IU4YHBIMU CHOCOOaMU OOIEHUS M B3aUMOJCUCTBUS, MOHUMATh
HaMEpEHUs IPYTUX JIOJIeH, MPOSBIATh YBAKUTEIbHOE OTHOILIEHUE K COOECETHUKY
U B KOPPEKTHOM popme popMyarpoBaTh CBOM BO3PAKECHHUS;

pa3BEPHYTO U JIOTHYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHHEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHAS 1eITeJIbHOCTD:

MOHUMATh M MCIOJIb30BATh MPEUMYILECTBA KOMAaHAHOW W WHAMBUIYATbHON
paboThI IPH pelIeHUH OUOJIOTHYECKOU MPoOIeMbl, 000CHOBBIBATH HEOOXOIMMOCTD
NPUMEHEHHUS TPYNIOBLIX (POPM B3aUMOJICHCTBUS NPU PEIICHUHU YUeOHOH 3a1a4u;

BBIOMpPATh TEMATHUKy U METOJAbl COBMECTHBIX JACHCTBUU € Y4ETOM OOIIMX
WHTEPECOB M BO3MOKHOCTEN KaXKJOTO WieHA KOJUIEKTUBA;

OpUHUMATh  I[eJId  COBMECTHOM  JeATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ JIOCTHKEHHIO: COCTAaBJISITh IUIAH JICWCTBHM,



pacnpenensaTb poyid ¢ Y4ETOM MHEHHH YYacCTHHKOB, OOCYKIaTh pe3yJbTaThl
COBMECTHOH paboThI;

OLICHHUBATh KaYECTBO CBOETO BKJIAJa U KaXKAOT0 YYaCTHHKA KOMAH bl B OOIIHIA
pe3yJbTaT no pa3pabOTaHHBIM KPUTEPUSIM;

npearaTb HOBBIE IPOEKThI, OLEHUBAaTh HUIEH C MO3ULUU HOBU3HBI,
OpPUTHHAIILHOCTHU, MPAKTUYECKOM 3HAUUMOCTH;

OCYIIECTBIISITh [MO3UTUBHOE CTPATETMYECKOE TIOBEIEHHWE B Pa3IUYHbBIX
CUTYaLUsIX, IPOSBIIATH TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUIIUATUBHBIM.

Osgi1aieHHe YHHBEPCAJIbHBIMHU PeryJIsiTHBHBIMH 1eHCTBHSIMH:

1) camoopranu3amnus:

UCIIONIb30BaTh OMOJOTMYECKUE 3HAHUS [UIsl BBISIBICHUA MNpoOJIeM U UX
pelieHus B )KU3HEHHBIX U YUeOHBIX CUTYAIHIX;

BbIOMpaTh HA OCHOBE OHOJIOTMYECKUX 3HAHUI LEJNEBbIE U CMBICIOBBIC
YCTaHOBKHM B CBOUX JAEMCTBUSIX M MOCTYNKaxX MO OTHOLIEHUIO K KUBOW MpPUPOJE,
CBOEMY 3/I0POBBIO U 3/JOPOBBIO OKPYKAIOIINX;

CaMOCTOSITENIbHO OCYHIECTBIIATh MMO3HABATEIbHYIO ACSITENbHOCTb, BBISABIATDH
npo0JieMbl, CTaBUTh U (POPMYITUPOBATH COOCTBEHHBIE 3a7]a4ui B 00pa30BaTeIbHON
NESATEIIbHOCTH U )KU3HEHHBIX CUTYyalUsIX;

CaMOCTOSITEJIBHO COCTABJIATS IIJIaH PELIEHUS TPOOIEMBI ¢ YIETOM UMEIOLIUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEATIOYTCHUIA;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paciupsATh paMKH y4eOHOTro MpeAMETa Ha OCHOBE JINYHBIX MPEANOYTEHUN;

JieJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATH €70, OpaTh OTBETCTBEHHOCTH 32
pelieHue;

OLICHUBATH MIPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBAaTh (POPMUPOBAHUIO M TMPOSBICHUIO IIUPOKOH SPYIUIUH B
pa3HbIX 00JacTAX 3HAHWI, NOCTOSHHO NOBBIIIATH CBOM OOpa30BaTEIbHBIA U
KYJIbTYPHBII YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYyallHsIM, BHOCUTb KOPPEKTHUBBI B J€ATEIHHOCTD,
OLICHHUBATh COOTBETCTBUE PE3YIbTATOB LEISM;

BJaJE€Th  HABbIKAMU  IIO3HABATEIbHOM  pediieKcMM  Kak  OCO3HAHHUSA
COBEpLIAEMBIX JIEHCTBUH M MBICIUTEIbHBIX IPOLECCOB, HUX pPE3YJbTaTOB U
OCHOBaHUM, UCHOJB30BaTh MPUEMBI peICKCUH I OLEHKHU CHUTYyalllH, BhIOOpa
BEPHOIO PEILICHUS;

YMETh OLIEHUMBAaTh PUCKM U CBOEBPEMEHHO IPUHHUMATh PEIICHUS M0 UX
CHIDKEHHIO;

OPUHUMATh MOTHUBBI W apryMEHThl JPYIMX IpU aHaJIU3€e pPe3yJIbTaToB
JESITEIbHOCTH;



3) npuHsiTHE ce0s U APYTHUX:

OPUHUMATD ce0sl, MOHNUMAsi CBOM HEJOCTATKU M IOCTOMHCTBA;

OPUHUMATh MOTHBBI W apryMEHThl JPYIMX IpU aHaJIU3€ pe3yJbTaTOB
NESITEIbHOCTH;

IpU3HABaTh CBOE MIPABO U NPABO APYTUX HA OIIUOKHU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP € TTO3UIMH IPYTOro YEIOBEKa.

IMPEAMETHBIE PE3YJ/IbTATDBI

[IpenmeTtHbie pe3ynpTaThl ocBoeHusi mporpamMmbl COO mo Ouoioruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crienupuyueckue ajs yueoHoro npeamera «buonorusp»
HAy4YHbIE 3HAHMSI, YMEHUS U CIOCOObI IEUCTBUI MO OCBOCHUIO, MHTEPIPETALNU U
npeoOpa3oBaHUIO0 3HAHUM, BUIBI JEATEIBHOCTH MO MOJIYYCHHIO HOBOTO 3HAHUS U
NPUMEHEHHUIO 3HAHUM B Pa3iMuYHBIX Y4€OHBIX CUTYyallUsiX, a TaKkKe B peallbHbIX
KU3HEHHBIX CUTyallUsiX, CBA3aHHBIX ¢ Ouoiorued. B mporpamme mnpeameTHbie
pe3ynbTaThl MPEACTABICHBI 10 ToAaM O0yUEHHUS.

[IpeameTHbIe pe3ynbTaThl OCBOCHHS ydeOHOro npeamera «buonorus» ¢ 10
Kjlacce NOJDKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHHUI O MECTE M POJM OMOJIOTUH B CHCTEME HayYHOTO
3HaHUS ECTECTBEHHBIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAay4YHOW KapTHHBI MHpPa M HAy4YHOTO MHUPOBO33PEHHMS, O BKJIAJE POCCUNUCKUX U
3apyOeXHBIX Yy4YEHBIX-OMOJIOrOB B pa3BUTHE OHOJOTUH, (YHKIUOHATHHOU
IPAMOTHOCTH Y€JIOBEKA VISl pEeIIEHUS XKU3HEHHBIX 3a/1a4;

YMEHHE pPACKpBbIBaTh COACpNKAHHE OMOJIOTMUECKUX TEPMHUHOB M TMOHSITHIA:
YKW3Hb, KJIETKA, OpTaHu3M, MeTa00J13M (OOMEH BEIIECTB U MIPEBPaIlCHUE SHEPTHH ),
roMeoctas (CaMmOperyJsiiusi), YypOBHEBas OpraHu3alusl SKUBBIX  CHUCTEM,
CaMOBOCIPOU3BEAECHUE (PEPOLYKIIHS ), HACIEACTBEHHOCTh, U3MEHUYUBOCTD, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTMYECKHE Teopur (KJIETOYHAs, XPOMOCOMHAas,
MyTallMOHHAS, IEHTpaJibHasg JOrMa MOJIEKYJIApHON Ouosorun), 3akoHbel (I
Meunnens, T. Moprana, H. 1. BaBuiioBa) u yuenus (0 1eHTpax MHOrooOpasusi u
MPOUCXOKIECHUS KyJIbTYpHbIX pacTeHuit H. 1. BaBuiioBa), onpenensiTh rpaHULIbI KX
IPUMEHUMOCTH K )KUBBIM CUCTEMAM;

yYMEHUE BJIAJIETh METOJIaMHU HAyYHOT'O MO3HAHUSI B OMOJIOTMH: HAOMIOJEHUE U
ONMCAaHHUE JKMUBBIX CHUCTEM, MPOLECCOB U SIBICHUM, OpraHu3alus U IPOBEICHUE
OMOJIOTMYECKOT0 3KCIIEPUMEHTA, BBIIBI)KEHUE TUTIOTE3b], BHISIBIICHUE 3aBUCUIMOCTH
MEXIYy HCCIAEAYEMbIMH BEIUYMHAMU, OOBSICHEHHE IMOJYUYEHHBIX PpPE3yIbTaTOB,
MCITOJIb30BAaHHBIX HAYYHBIX MOHATHUNA, TEOPUN U 3aKOHOB, YMEHUE JI€JIaTh BBIBObBI
Ha OCHOBAaHMH MOJIYYEHHBIX PE3YyJIbTATOB;



YMEHUE BBIJEIATh CYIIECTBEHHBIC MPU3HAKN BUPYCOB, KJIETOK MPOKAPUOT U
DYKapHWoOT, OJHOKJIETOYHBIX W MHOTOKJIIETOYHBIX OPTaHW3MOB, OCOOCHHOCTU
IPOLIECCOB: OOMEHa BEIECTB U MPEBpALICHUS dHEPIUH B KIETKe, (poTocHHTE3a,
IUTACTUYECKOTO M JHEPreTHYECKOro OOMEHa, XEMOCHMHTE3a, MHUTO03a, Meio3a,
OIUIOIOTBOPEHUS, PAa3MHOXKCHHS, WHIUBUAYaIbHOTO PA3BUTHUS OpraHU3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH TMOJyYCHHbIE 3HAHUS ISl OOBSICHEHUS] OMOJOTHYECKHUX
MIPOIIECCOB W SIBJICHWMA, /ISl TPUHATHS MPAKTUUECKUX PEIICHUH B MOBCEIHEBHOU
KU3HU C TIeNblo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbsI U 3I0POBBSA
OKPYKAIOIINX JIFOJCH, COOJII0IEHNS HOPM IPaMOTHOTO TIOBEJICHHUS B OKPY KArOIIeH
IPUPOTHON cpesie, MOHUMaHWE HEOOXOIUMOCTH WCIOJIb30BAHUS JTOCTHIKEHUN
COBpEeMEHHOW  Owojoru ¥ OMOTEXHOJOTHMH  JIi  PalMOHAIBHOTO
TIPUPOOTIOIH30BaAHHS,

YMEHHE pemiaTh »JJIEMEHTApHbIE TEHETHYECKHE 3aJadyl Ha MOHO- W
TUTHOPUHOE CKpEIMBAaHUE, CIICIUICHHOE HACJIeIOBaHUE, COCTABJIATh CXEMBI
MOHOTHOPHIHOTO CKPEIIUBAHUS JUIsl TIPEICKA3aHUsl HACICIOBAHUS TPU3HAKOB Y
OpraHU3MOB;

YMEHHE BBITIOIHITH J1A00paTOpHBIE M MPAKTUYECKHE DPAaOOTHI, COOIIOIAThH
IpaBuiia Mpy padboTe ¢ y4eOHBIM U JTaOOpaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIEHWBATh W HHTEPIPETHUPOBATH WH(OOPMAITUIO
OMOJIOTUYECKOTO  COJEPIKAaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHBIE 3HAHUS W3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MAacCOBOW MH(OpMaIMu, HayqYHO-MTOMYJISIPHbIC
MaTepuasbl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUNA B OHMOJOTHH,
MEAHUIMHE, OMOTEXHOJIOTHH,

yMEHUE CO03/1aBaTh COOCTBEHHBIC IMHCHbMEHHBIE M YCTHBIE COOOIIEHUS,
000011ast OMONIOTHIECKYI0 MH(GOPMAITUIO U3 HECKOJBKHUX WCTOYHHKOB, TPAMOTHO
UCTIONIb30BaTh IOHATUHHBIN armapar OHOJIOTHH.

[IpenMeTHbIC pe3yabTaThl OCBOEHUSI ydeOHOro mpeamera «buomorus» ¢ 11
Kjlacce TOJKHBI OTPaXaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE W POJU OMOJIOTHU B CUCTEME HAYYHOTO
3HAHHWS €CTECTBEHHBIX HAyK, B (OPMHUPOBAHWM COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KapTHHBI MUpPa M HAYYHOTO MHPOBO33PEHHS, O BKJIAJE€ POCCHMCKUX U
3apyOeKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJIOTHH, (PYHKIIMOHAIHHOM
TPAaMOTHOCTH YeJIOBEKA JJISl PEIICHUs KU3HCHHBIX 337124,

yYMEHUE PACKPHIBATH COACP)KaHNE OMOIOTHUECKIX TEPMUHOB U TIOHSTUM: BUI,
MONYJISIIUs, TEHO(POHH, DBONIONHUS, ABWXKYIIUE CHIBl ((PaKTOphI) HBOIIOLNH,
MIPUCIIOCOOICHHOCTh OPTaHW3MOB, BHI000pa30BaHME, SKOJIOTHUECKHE (PaKTOPHI,
DKOCHCTEMa, TMPOMYIEHThI, KOHCYMEHTBHI, PpEIYLEHThI, IeMd MHUTAHUS,
AKOJIOTHYECKas upamMua, OMoreoeHos, onocdepa;



YMEHHE H3JaraTh OHOJOTUYECKUE TEOpHH (SBOMIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpHs SBOJIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apoapieBoro cxonacrea K. M. baspa, depenoBaHusi IJIaBHBIX HANpaBICHUN W
nytedt spomornuu A. H. CeeprioBa, yuenus o ouochepe B. U. Bepnaackoro),
ONPEeEATh TPAHULIBI KX TPUMEHUMOCTH K KMUBBIM CHUCTEMaM;

YMEHHE BJIaJIeTh METOJAAMH HAYYHOTO TIO3HAHMS B OMOJIOTUU: HAOIIOACHHUE U
OMMCAaHUE >KUBBIX CHUCTEM, IMPOLIECCOB U SIBICHHM, OpPraHU3alMs U MPOBEACHHE
OHOJIOTMYECKOT0 IKCIIEPUMEHTA, BbIIBUKEHHUE THIIOTE3bl, BBISIBJICHUE 3aBUCUMOCTH
MEXIY HWCCIEAYEMbIMU BEIMYMHAMHU, OOBSCHEHUE IOJYYEHHBIX pE3YyJbTaTOB,
UCIIOJIb30BAHHBIX HAYUYHBIX MOHATUNA, TEOPUN M 3aKOHOB, YMEHHUE JI€JIaTh BBIBOJIbI
Ha OCHOBAHHH TMOJYYCHHBIX PE3YJIbTAaTOB;

YMEHHE BBIICNATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJIIOTUYECKUX
O00OBEKTOB: BHJIOB, TMOMYJSIUN, MOPOIYIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB,
OMOreolleHO30B M HJKOCUCTEM, OCOOEHHOCTH IMPOIIECCOB: HACIEICTBEHHON
W3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUsI, MPUCIOCOOICHHOCTU
OpraHM3MOB, JEWUCTBUSA DSKOJOTHYECKHX (PAKTOpPOB HA OpPraHU3MbI, MEepeHoca
BEIIECTB M IIOTOKAa DHEPIMH B HKOCHCTEMAaX, AHTPONOTEHHBIX M3MEHEHHH B
IKOCHUCTEMaxX CBOEH MECTHOCTH, KPYrOoBOpOTa BEHIECTB M OHOTCOXHMHUYECKUX
IIUKJIOB B Onocdepe;

YMEHHE MPUMEHSTh MOJyYE€HHBbIE 3HAHUS A1 OOBSACHEHUS OMOJIOTUYECKUX
IIPOLIECCOB U SIBJICHUM, IJI1 NPUHATHS NMPAKTUYECKUX PELIEHUH B IOBCEIHEBHOU
KU3HU C 1IeJIblI0 o0ecreyeHus: 0e30MacHOCTH CBOETO 3[0POBbs U 370POBbSA
OKPY>KaIOIIUX JIFOJIEH, COOJIIOICHHSI HOPM I'PaMOTHOTO TTOBEACHUS B OKPYXKaroIen
IPUPOAHON cpefe, MOHMMaHWE HEOOXOAMMOCTH UCIOJIb30BaHUS JOCTUXKEHUN
COBPEMEHHOM OMOJIOTHH JIsl PAllMOHAIBHOTO PUPOIOTIONH30BAHMS;

YMEHHE pPelIaTh dJeMEHTapHble OMOJIOrMYecKre 3aJaud, COCTABIIATH CXEMBI
IepeHoca BeIleCTB U SHEPTUH B dKocHcTeMax (Lenu MUTaHus);

yYMEHUE BBIMOJHATh JIA0OpAaTOpHbIE M MpakTUYecKue padoThl, cOOJ0IaTh
npaBuiia Ipu paboTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYA0BaHUEM;

YMEHHE KPUTHYECKH OLEHUBATh W HHTEPIPETHUPOBATH HHOOPMALIUIO
OMOJIOTHUECKOTO  COJAEP)KAHMS, BKJIIOYAIOIIYIO IICEBJOHAYYHbIE 3HAHUA U3
Pa3IMYHBIX UCTOYHUKOB (CpECTBAa MacCOBOM MHGOpPMAIK, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl),  paccMaTpuBaTh  rJ00aJbHbIE  SKOJOTMYECKHE  MPOOIEMbI
COBPEMEHHOCTH, (POPMHUPOBATH [0 OTHOLIEHUIO K HUM COOCTBEHHYIO MMO3HUIIUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOIIEHMUS,
0000111258 OMOJOTHYECKYI0 MH(OPMAILIMIO W3 HECKOJbKHUX HCTOYHHUKOB, TPAMOTHO
UCI0JIb30BATh MOHATUIHBIN armapaT OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM ungpoBbie
Ne i/ P Kontpoabnbie IIpakTnueckue (pp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
but6mmoreka [IOK
1 b 2 .
HOTOTILT Kak HayKa 0 0.5 https://m.edsoo.ru/7f41¢292
bubmunorexa LIOK
2 XK 1
MBbBIE€ CUCTEMBI U UX OpraHU3aIMs 0 0 hitps://m.cdsoo.ru/7f416292
. bubmuoreka [IOK
3 XUMHUYECKUN COCTAaB U CTPOCHUE KIIETKU 8 0 1 hitps://m.cdsoo.ru/ 7416292
bubmunoreka LIOK
4 KusHenesaTeapHOCTh KIETKU 6 0 0 hitps://m.cdsoo.ru/ 7416292
5 PazMHOXeHUE U THANBUYAIbHOE PA3BUTHE 5 0 1 bubmmoreka [JOK
OpPraHU3MOB https://m.edsoo.ru/7f41c292
6 HacnencTtBeHHOCTh M UBMEHUYUBOCTh 2 0 15 bubnuotexa [JOK
OpPraHu3MoOB ' https://m.edsoo.ru/7{41c292
7 Cenexkuust oprann3mMoB. OCHOBBI 3 0 0 but6mmoreka [IOK
OMOTEXHOJIOTUHU https://m.edsoo.ru/7f41¢292
bubmunoreka LIOK
8 P 1 0 0
C3CPBHOC BpEMA https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 4



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

11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM ungpoBbie
Ne i/l P Konrpoabnbie IIpakruueckue (witpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsI padoThI
pecypchbl
bu6mmoreka [IOK
! IBOTMONKOKHA OHOTOTHS ? 0 ! https://m.edsoo.ru/7f41cc74
) Bo3HMKHOBEHUE U pa3BUTHE KU3HHU Ha 9 0 0.5 bubnnorexa [HOK
3emie ’ https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
3 OPraHH3MBL 1 OKpYIKaIOWas cpeaa > 0 ! https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
4 Coo01iecTBa v 9KOJIOTHYECKHUE CUCTEMBI 9 0 0 hitps://m.cdsoo.ru/Tf41ccT4
bu6mmoreka [IOK
P 2
> C3CPBHOC BpEMA 0 0 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 0 )5

I[TPOTPAMME



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

IHOYPOYHOE INIVTAHUPOBAHUE

10 KIIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Kontponbnbsie IlpakTnyeckue
n/n Bcero H3yYCHUS oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
bu6mmoreka [IOK
1 buosnorus B cucreMe Hayk 1 0 0 https://m.edso0o.1ru/863e6122
01.09.2025 https://m.edsoo.ru/863e632a
MeToap! T03HaHUS JKUBOI
npupoabl. [IpakTnueckas padora
2 NIQ) 1p<<§ICHOHI:)30BaHI/Ie pazinHHx 1 0 0.5 bubmorexa HOK
08.09.2025  https://m.edso0o0.ru/863e¢6122
METOJIOB MPU U3YUYECHUHU
OMOJIOTHYECKUX 00BEKTOBY
3 buonoruyeckue cucremsl, | 0 0 Bbu6nmuoreka [JOK
MPOLECCH] U UX U3YUYECHUE 15.09.2025  https://m.edsoo.ru/863e6564
4 XUMHUYCCKUH COCTaB KIICTKH. | 0 0 Bbu6nmmoreka [JOK
Bopna u muHepanbHbIe cOMU 22.09.2025  https://m.edsoo.ru/863e674¢
bu6mmoreka [IOK
> beme. Cocras n crpoenne denkon ! 0 0 29.09.2025 https://m.edsocI)_.Iru/863e6b72
depMeHTBI — OHMOOTHYECKHE
KaranuzaTtopsl. JJabopaTopHas
6 pabora Ne 1 «M3yuenue | 0 0.5 bubanorexa [HOK
KaTaJIUTHYECKOM aKTUBHOCTU 06.10.2025  https://m.edso00.ru/863e6b72
dbepMeHTOB (Ha TpUMepe aMIIIa3bl
WM KaTasla3bl)»



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

Bbu6nmuoreka [JOK

KOHYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTax»

! YriteBonL. Jiumm et 0 13.10.2025  https://m.edsoo.ru/863e6870
bu6mmoreka [IOK
8 Hyxnensosie kucotst. AT® 0 20.10.2025  https://m.edsoo.ru/863e6d5¢
9 Hcropust u METOIbI N3yUEHHUS 0 bubmmoreka [JOK
kietku. Knetounas teopust 10.11.2025  https://m.edsoo.ru/863e6e88
10 Krerka kak 1emocraas xuBast 0
cucrema 17.11.2025
CrpoeHnue 3ykapuoTUYeCKOn
kietku. JlabopaTopHas padorta No
2 «M3y4yeHue cTpoeHus KIETOK bubnuoreka [IOK
11 pacTeHHIA, ’KUBOTHBIX, TPHOOB U 0.5 https://m.eds00.ru/863e6ff0
. 24.11.2025
OakTepuil 1oL MUKPOCKOTIOM Ha https://m.edsoo.ru/863¢716¢
TOTOBBIX MHUKpOTIpENapaTax u ux
OIICaHHUE»
Bbu6nmuoreka [JOK
12 Obmen semecTs mim MeTabomsM 0 01.12.2025 | https://m.edsoo.ru/863e766¢
13 DHEpPreTUIeCKuii 0OMeH. 0 bubanorexka HOK
®otocuHTE3. XEMOCHUHTES. 08.12.2025 | https://m.edsoo.ru/863e7c98
Kontponbnas padota Nel o teme
14 "KJiteTKka Kak LIeJIOCTHAS KUBas 0 buGnnorexa LIOK
" 15.12.2025  https://m.edsoo.ru/863e7aae
crucrema
JKu3HEeHHBIN IUKIT KICTKH.
Jenenue kneTku. MuTos.
15 JlaboparopHas padota Ne 3 0.5 bubmmoreka [JOK
«Ha0mronesre MyuTo3a B KJIETKax 22.12.2025  https://m.edsoo.ru/863e7dc4



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4

Buocunres 0enka. Peakuus

Bbu6nmuoreka [JOK

16 0
MaTpUYHOTO CUHTE3a 29.12.2025 = https://m.edsoo.ru/863e796e
bu6mmoreka [IOK
17 Tpancnaus — Guocuntes denxa 0 12.01.2026 | https://m.edsoo.ru/863e796e
18 Hexknerounsie hopmbl :kU3HU — 0 bubmmoreka [JOK
BUPYCHI 19.01.2026  https://m.edsoo.ru/863e¢7540
Bbu6nmuoreka [JOK
DopMBbI pa3MHOKEHUS
19 0 26.01.2026 https://m.eds00.ru/863e81b6
OpTarHsMoB T https://m.edsoo.ru/863e83 1¢
bu6mmoreka [IOK
2 Meii
0 eHos 0 02.02.2026  https://m.edsoo.ru/863¢7f4a
OO6pa3oBaHue U pa3BUTHE
MTOJIOBBIX KJIETOK.
)1 OmnonorBopenue. JlabopaTopHas 0.5 bubanorexa HOK
pabota Ne 4 «3y4yeHue cTpoeHus ' 09.02.2026 = https://m.edsoo.ru/863e81b6
MTOJIOBBIX KJICTOK Ha TOTOBBIX
MUKpOTIpenaparax»»
” NunuBuyanbHOE pa3BUTHE 0 bubanorexka HOK
OpraHu3MOB 16.02.2026  https://m.edso00.ru/863e8436
['eneTnka — Hayka o
23 Hacl:{nz H:TBeH:OgTKH u 0 bubmorexa [TOK
A 02.03.2026 = https://m.edso0.ru/863e862
U3MEHYHBOCTH
3aKOHOMEPHOCTHU HACIEAOBaHUS
24 MPU3HAKOB. MOHOTHOPHIHOE 0 bubmorexa HOK
P ] P 16.03.2026  https://m.edso0.ru/863¢8878
CKpEIIUBaHUE
0 0€ CKpe aHue.
25 ?E:H IP;:S;{BHcmforIEHB . 0 bubmorexa HOK
23.03.2026 | https://m.edsoo.ru/863¢89a4

HACJICAOBaHUA ITPU3HAKOB



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

26

CueruieHHOe Hacae10BaHUE
npu3HakoB. JlaboparopHas pabota
No 5 «M3yuenune pe3ynbTaToB
MOHOTHOPHIHOTO U
JUTHOPHUIHOTO CKPEIUBAHUS Y
Jpo30(hUITBI HA TOTOBBIX
MUKpOTIpenaparax»»

0.5

06.04.2026

Bbu6nmmoreka [JOK
https://m.edso00.ru/863e8c60

27

I'enetuka noma. Hacienosanue
MIPU3HAKOB, CIICTUICHHBIX C ITOJIOM

13.04.2026

Bbu6nmuoreka [JOK
https://m.eds00.ru/863e8c60

28

HN3MeHUnBOCTb.
Henacnencreennas
W3MEHYHBOCTh. JIJabopaTopHas
pabota Ne 6. 3yuenue
MOAU(PUKAITMOHHON
M3MEHYUBOCTH, IOCTPOCHUE
BAapUALIMOHHOTO psifa U
BapUALMOHHON KPUBOI»

0.5

20.04.2026

Bbu6nmuoreka [JOK
https://m.edsoo.ru/863e8efe

29

HacnenctBeHHas H”3MEHYUBOCTb.
JlaGopaTopHnas pabota Ne 7.
«AHanu3 MyTanui y 1po30Q st
HA TOTOBBIX MHUKPOTIpENapaTax»

0.5

27.04.2026

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

30

I'eneTnka dyenoBeka

04.05.2026

Bbu6nmuoreka [JOK
https://m.edsoo.ru/863e8d78

31

3auér Nel mo Teme
((I/IH[[I/IBI/I[[yaJIBHOG Pa3sBUTUC
opranusma. HacineacTBeHHOCTh U
U3MEHYUBOCTH OPTraHU3MOBY

18.05.2026

32

Cenekius Kak HayKa U IpoLecc.
MGTOHBI U JOCTUXKECHUA CCIICKIINU

25.05.2026

bu6mmoreka [IOK
https://m.edsoo.ru/863e¢9214



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

pacTeHuil U KUBOTHBIX.
broTexHoOMOTHSI Kak 0Tpaciib
MIPOU3BOJICTBA

33

34

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

34




11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka KonTpoabusbie IlpakTuueckue
n/n Bcero H3yYCHUS oOpa3oBaTe/ibHbIE
padoThI padoTsI
pecypchl
. bu6mmoreka [IOK
1 C 1 0 0
BOTHOTHA 1 METOZBL €6 H3yHeti 05.09.2025 | https://m.edsoo.ru/863ea20e
) HcTopus pa3BuTHS NpeCTaBICHUN 1 0 0 bubmmoreka [IOK
00 3BOJIIOLNH 12.09.2025 | https://m.edsoo.ru/863e¢9570
bu6mmoreka [IOK
M 1
3 HKPOIBOTORIA 0 0 19.09.2025  https://m.edsoo.ru/863e9cle
[Momynsitust Kak dJIeMEeHTapHast
eIMHUIIA BUJA U YBOJIIOIIHH.
4 HI2160 I;TO HI;;I abora Jﬁo 1 1 0 0.5 bubmmorexa LHOK
paTopHaz b B ' 26.09.2025  https://m.eds00.ru/863e99¢6
«CpaBHEHHE BUJIOB 110
MOP(}OITOTHIECKOMY KPUTEPHIO)
5 JIBrOKyIIHe CUiTbl (3J1eMEHTapHBIC | 0 0 bubnnorexa HOK
(akTOpbI) IBOTIOIHNH 03.10.2025 = https://m.edsoo.ru/863e9da4
6 EcrecTBennslil 0T60p U ero | 0 0 bubmmoreka [IOK
hopmbl 10.10.2025  https://m.edsoo.ru/863e9ed0
Pe3ynbTaTe! 3B0OMIOLMN:
MPUCIIOCOOTICHHOCTh OPTaHU3MOB
1 BUJ000pazoBaHue. Eub 10K
nOIMoTeKa
7 J1ab 6ota Ne 2 1 0 0.5
abopatopHat pabotd 17.10.2025  https://m.edsoo.ru/863e9fde
«Onucanne MpUCOCOOICHHOCTH
OopraHusMa u €€ OTHOCHUTEIFHOTO
XapakTepa



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

Hamnpasnenus u nytu

Bbu6nmuoreka [JOK

8 MAaKpO3BOJIIOLINHI 0 24.10.2025 | https://m.edsoo.ru/863e9cle
9 HeoOpatumocTs 3BoOMIONINN 0 07.11.2025
10 KontponbHas padota Nel o reme 0
"Maxkpo 1 MUKPO3BOJIIOLUS" 14.11.2025
1 HcTopus xu3Hu Ha 3emiie U 0
METO/IbI €€ N3yUCHUS 21.11.2025
12 I'nnoressl NPOUCXOKIACHUS KUZHU 0 bubnumoreka [IOK
Ha 3emuie 28.11.2025  https://m.edsoo.ru/863eaSab
13 PazBuTune xu3Hu Ha 3emiie 1o 0 bubmuorexa [JOK
dpaM | Ilepuoaam 05.12.2025 = https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaITbl BOTIOIUU
PaCTHTENTHHOTO U KUBOTHOTO
14 mupa. [Ipaktuueckas padora Ne 1 0.5 bubmmoreka [JOK
«M3yyeHne UCKOMMaeMbIX OCTaTKOB 12.12.2025  https://m.edsoo.ru/863ea8bc
pacTeHMii U KUBOTHBIX B
KOJUIEKIIHSX »
15 CoBpeMeHHas cuctema 0 bubmmoreka [JOK
OpraHn4ecKoro Mupa 19.12.2025  https://m.edsoo.ru/863ca48e
16 DBOJTIOLIHS YEJIOBEKa 0 bubmuorexa [JOK
(aHTpOTIOTECHE3) 26.12.2025  https://m.edsoo.ru/863eac2c
17 JBrokymue cuitbl (paxTopsl) 0 bubanorexa HOK
aHTpOIIOTeHE3a 16.01.2026  https://m.edsoo.ru/863ead44
18 OCHOBHBIE CTaIUH 3BOJIOLNU 0
YeJoBeKa 23.01.2026
19 UYenoBeyeckue pacsl U NPUPOIHBIE 0 bubanorexa HOK
aJjanTaluy 4YeJI0BeKa 30.01.2026 = https://m.edsoo.ru/863caca2



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

KontponsHas padora Ne2 o reme

20 «BO3HUKHOBEHHE U pa3BUTHE 0 06.02.2026
JKM3HHU Ha 3eMIie»
21 DKOJI0rus KaKk HayKa 0 13.02.2026
” Cpensl 00uTaHUS U DKOJIOTHICCKHE 0 bu6mmoreka [IOK
(hakTophI 20.02.2026 = https://m.edsoo.ru/863eafec
AlGuoTtudeckue (HakTopsbl.
Jlabopartopnast pa6ora Ne 3.
«Mopdonoruyeckne 0COOEHHOCTH
23 pacTeHUH U3 pa3HbIX MECT 0.5 bubmorexa HOK
27.02.2026 | https://m.edsoo.ru/863ebl0e
oburtanusy. JlaboparopHas pabora
No 4. «BnusiHue cBeTa Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEyCa)
bu6mmoreka [IOK
24 buorurieckue paxTope! 0 06.03.2026 = https://m.edsoo.ru/863eb348
DKOJOTUYECKHIE XapaKTePUCTUKU
nonyssiaun. [IpakTudeckas pabota
25 Ne 2 «HOHS%T IJIOTHOCTHU 0.5 13.03.2026
MOMYJISAIMKA pa3HBIX BUIOB
pacTeHui»
%6 Coo0riecTBa OpraHu3MOB — 0 bubmmoreka [JOK
OnolLeHO3 20.03.2026 | https://m.edsoo.ru/863eb46a
7 DKOJIOTUYECKHNE CUCTEMBI 0 bubmuorexa [JOK
(?KOCHCTEMBI) 27.03.2026  https://m.edsoo.ru/863eb46a
)3 OcHOBHBIC TTOKa3aTeIN 0 Bbu6nmmoreka [JOK
9KOCHUCTEMBI. DKOJIOTHUECKHE 10.04.2026 = https://m.edsoo.ru/863ebSfa



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

nupamuibl. CBOMCTBA SKOCUCTEM.

Cykueccus
29 IIpupoaHbIE U AaHTPOIIOTEHHbIE 1 0
3KOCUCTEMBI 17.04.2026
buocdepa — rnobanpHas
30 KOCHCTEMA 3EeMJIH. | 0 bubmuorexa [JOK
3aKOHOMEPHOCTH CYILIECTBOBAHUS 24.04.2026 = https://m.edsoo.ru/863ebbSe
o6uochepsl
31 3auér Nel o teme "CoobiiecTBa u 1 0
AKOJIOTUYECKUE CUCTEMBI" 08.05.2026
32 Hexopenectro b Giochepe Sewn : 0 15.05.2026 Et?fﬁgj;gggésebale
1 CocymiecTBOBaHHE TPUPOJIBI U | 0
YyeJI0BeYeCTBa 22.05.2026
34 1
OBIIEE KOJIMYECTBO YACOB I10 34 )5

I[TPOTPAMME



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863eba1e

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBbHOM MIPOI'PAMMOBI

10 KJTIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus

CdopMHUpPOBAaHHOCTh 3HAHUM O MECTE€ W POJM OHMOJIOTHH B CHCTEME
HAyyHOTO 3HAaHMUS €CTECTBEHHBIX HAayK, B (opMHpOBaHUU
COBPEMEHHOM E€CTECTBEHHO-HAyYHON KapTHHBI MHpa U HAy4HOIO
MHUPOBO33PEHUS; O BKJAJE POCCUHCKUX U 3apyOekHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OWONOTHHU; (YHKIIMOHATHHOW TPaMOTHOCTH

YCJIOBCKA IJIA PCIICHHUA )KU3HCHHBIX 3a1a4

YMeHrne pacKpbiBaTh COJIEP)KaHHE OMOJOTHMYECKHMX TEPMHHOB U
MOHSITHIA: )KU3Hb, KJIIETKA, OPraHU3M; MeTa0oau3M (0OMEH BElIeCTB U
IpEBpalleHUE SHEPruu), romMeocTtas (camMOperyJsuus), ypoBHEBas
OpTraHu3aIys )KUBBIX CHCTEM, CAMOBOCIIPOU3BEACHHE (PETIPOIYKITHS),

HACJICACTBECHHOCTb, UBMCHYNBOCTL, POCT U PA3BUTHC

YMenune — uwznarath ~— OWoJoTMYecKWe  Teopuud  (KJIETOYHas,
XpoOMOcOMHasi, MyTarimonHas), 3akoHbl (I'. Mennemns, T. Moprana,
H.M. BaBunoBa) u yueHus (0 IIGHTpax MHOrooOpasuss H
IPOUCXOXKAECHNUA  KynbTypHbIX  pactenuii H.M.  Basuiosa),

OMpEACIIATh I'PaHUIBI UX IPUMCHHUMOCTHU K )KUBBIM CUCTEMaM

YMeHue BIaneTh METOJaMU HAyYHOrO II03HAHUS B OHOJIOTHUH
(HaOnrofieHHe W OMMCAHUE XUBBIX CUCTEM, MPOLIECCOB U SIBICHMIA;
OpraHM3aiysi ¥ TpoBeleHHE OMOJOrMYEeCKOro JKCIEPUMEHTA,
BBIJIBUKEHUE  TUIMOTE3bl;  BBISIBIICHUE  3aBUCHUMOCTH  MEXIY
UCCIIETyeMbIMU BEJIMYMHAMH, 00BsICHEHHE MOJIYYE€HHBIX
pe3yNbTaToB, MCHOJIb30BAaHHBIX HAYYHBIX MOHATHH, Teopuil u
3aKOHOB; YMEHHUE€ JeNlaTh BBIBOJBI HAa OCHOBAHHMM TMOJYYEHHBIX

pe3yJIbTaTOB)

YMeHHE BBIIEIATH CYLIECTBEHHBIE IIPU3HAKU BHUPYCOB, KIIETOK
NPOKapUOT U OYKAPUOT, OJHOKIETOUYHBIX H MHOTOKJIETOYHBIX
OpraHW3MOB; OCOOCHHOCTH TPOIECCOB OOMEHa BEIIECTB |
NpEBpaIlCHUsT YHEPTUU B KIETKe, (POTOCHHTE3a, IIACTUYECKOTO U

DHEPreTHUECKOro  OOMEHa, XEMOCHHTe3a, MHTO03a, Melo3a,




OIJIOAOTBOPCHUA, Pa3MHOXKCHUA, HHAUBUAYAJIBHOT'O Pa3BUTHA

opraHu3Ma (OHTOTEHE3)

YMGHI/IG HpI/IMeH}ITB HO.HyLIeHHI:IG 3HAHUA JUIA 06’[>$ICHGHI/I$I
6I/IOJIOFI/I‘-I€CKI/IX HpO]_IGCCOB n HBHGHHﬁ, JUIA HpI/IHHTI/IH HpaKTI/I‘-IGCKI/IX
pemieHuii B TOBCEJHEBHOW JKM3HM B LEIAX oOecredeHus
0€30MacCHOCTH CBOETO 3JI0POBBSI U 3JI0POBbSI OKPYXKAIOIIUX JTIOJEH,
COONIIOJIEHUsI HOPM TPAaMOTHOTO TOBEACHHS B OKpY’Kalolen
OPUPOJHON cpele; MOHUMaHUE HEOOXOIUMOCTH WCIOIh30BAHUS
JOCTYDKCHUH COBPEMEHHOW OWOJIOTMM W OWOTEXHOJIOTHH st

PaLMOHATILHOTO MPUPOAONOIB30BaHNUS

YMenue pemath 3J€eMEHTapHbIE TEHETUYECKUE 3aayd Ha MOHO- U
TUTHOPHIHOE CKPEIIMBAHKE, CIICTNICHHOE HACIIEJIOBAHNE; COCTABIIATh
CXeMbl ~MOHOTHOPUIHOTO  CKpEIIMBAHWS JUIS  NPEICKa3aHUs

HaCJIEJOBaHUsI IPU3HAKOB Y OPTaHU3MOB

YMeHue BBINOMHATH JaOOpaTOpHbIE U TNpPaKTHUYECKUEe paloThl,
cobmoath TpaBwia TMpU padboTe ¢ ydeOHBIM U J1aOOPATOPHBIM

o0opyI0BaHuEM

YMeHue KpuTH4YECKH OLIEHWBATh U UHTEPIPETUPOBATH HHPOPMAIIIO
OMOJIOTUYECKOTO  COJIEpXKaHMs, BKIIIOYAIOIIYIO IICEBJOHAYYHBIC
3HaHUS M3 pazauuHbIX HcToyHHKOB (CMMU, Hay4yHO-TOMYJIsIpHBIC
MaTepuaibl); STUYECKHE acCMeKThbl COBPEMEHHBIX HCCIIEIOBAHUN B

OMOJIOrMH, MEIULIMHE, OMOTEXHOIOTHI

10

YMeHne co3naBatbh COOCTBEHHBIE MMCHMEHHBIE U YCTHBIE COOOIIICHUS,
0000111251 OMOJIOTHYECKYI0 HH(POPMAIHIO U3 HECKOJIBKUX HCTOYHHUKOB,

IPaMOTHO MCIOJIb30BATh MOHATHHHBIN anmapar OHoI0ruu

11 KJIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus

CdopMupoBaHHOCTh 3HAHUN O MECT€ U POJIU OWMOJIOTUU B CHCTEME
HAYYHOTO 3HAHUS €CTECTBCHHBIX HayK, B (OPMHUPOBAHHU
COBPEMEHHON €CTECTBEHHO-HAyYHOW KAPTHUHBI MUpPAa U HAYy4YHOTO
MHUPOBO33PEHUS; O BKJAJE POCCUHCKUX U 3apyOekHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OHOJOrMH; (PYHKIIMOHAIBHOM TPaMOTHOCTH

YCJIOBCKA IJIA PCIICHHUA )KU3HCHHBIX 3a1a4




YMeHue pacKkphiBaTh COJAEpPKAHHE OWOJIOTHMYECKUX TEPMUHOB U
MOHSITHIA: BUJ, TOMYJISIHS, TeHO()OH, BONIOIMS, IBIKYIIAE CUIIBI
(dakTopsr) SBOJIIOIINH, MPUCTIOCOOICHHOCTD OpraHU3MOB,
BUJI000pa30OBaHWE,  JIKOJIOTHYECKHE  (PaKTOpBl,  IKOCHCTEMA,
MMPOAYLCHTHI, KOHCYMCHTBI, PECAYLCHTHI, nenun INUTaHu,

HKOJIOTHYECKas MUpaMuia, OMOreoreHo3, bnocdepa

YMeHue uznaratb OMOIOTHYECKUe TEOpUH (IBOTIONMOHHASA Teopust Y.
JapBuHa, CHUHTETUYECKass TEOpUS  HBOJIOLMHU), 3aKOHBI U
3aKOHOMEPHOCTH (3apojbiiieBoro cxoactBa K.M. bapa, yepenoBanus
rJ1aBHBIX HampaBieHuid u nyter sBomounn A.H. CeBeprioBa, yueHus
o Ouochepe B.M. Bepnaackoro), ompenensiTh TpPaHUIBI HUX

MMPUMCHUMOCTH K JXUBBIM CUCTCMaM

YMeHue BIaneTh METOJaMU HAyYHOrO IIO3HAHUS B OHOJIOTHUH
(HaOnrofieHNe W OMMCAHUE XUBBIX CUCTEM, MPOLIECCOB U SIBICHMIA;
OpraHM3anysi ¥ TpoBeleHHE OMOJIOrMYEecKOro JKCIEPUMEHTA,
BBIJIBUKEHUE  TUIMOTE3bl;  BBISIBIICHUE  3aBUCUMOCTH  MEXIY
UCCIeTyeMbIMU BEJIMYMHAMU, O0BsICHEHHE MOJTYYEHHBIX
pe3yNbTaToB, MCMHOJIb30BAaHHBIX HAYYHBIX MOHATHH, Teopuil u
3aKOHOB; YMEHHE JeJaTh BBIBOJbI HAa OCHOBAaHUHU MOJYYEHHBIX

pe3yJIbTAaTOB)

YMeHue  BBLICTATh  CYIIGCTBEHHBIE  TPU3HAKA  CTPOCHHS
OMOJIOTUYECKHX OOBEKTOB: BHUAOB, TOMYJSIMNA, MPOIYLIEHTOB,
KOHCYMEHTOB,  pEAYLICHTOB, OHOTeolleHO30B U  JKOCHCTEM;
O0COOEGHHOCTH  TPOIECCOB  HACJIEICTBCHHOH  WM3MEHYHMBOCTH,
€CTECTBEHHOTO0 O0TOOpa, BHUA000pa30BaHUS, MPHUCIIOCOOIECHHOCTH
OpPTraHU3MOB, JIEHCTBHUSA SKOJIOTHYECKHX (PAKTOPOB HA OPTraHU3MBI,
MepeHoca BEHIECTB W IMOTOKA DJHEPTHH B JKOCHUCTEMaX,
AQHTPOIIOTEHHBIX HW3MEHEHWH B HKOCHCTEMAaX CBOEH MECTHOCTH,

KPYrOBOpPOTa BEIIECTB U OMOr€OXUMUYECKUX LIUKIIOB B Onochepe

YMeHue mNpUMEHSTh TMOJNyuYeHHble 3HAHUS Uil  OOBSCHEHUs
OMOJIOTUYECKHX MPOLIECCOB U SIBICHUH, I IPUHATHS IPAKTHYECKUX
pelieHuii B TIOBCETHEBHOW KH3HM B LEIsIX oOecrnedeHus
0€30MacHOCTH CBOETO 3JI0POBbS U 3[I0POBBS OKPYKAIOIIUX JIIOJIEH,
COONIOAEHHUST HOPM TpaMOTHOTO TMOBEACHHUS B  OKpY’Karolei
OPUPOIHON cpefie; TMOHUMaHHWE HEOOXOAMMOCTH HCIOJIb30BAHUS
JOCTIDKEHUH ~ COBPEMEHHOM  OMOJIOTMH Ui paIlOHAJILHOTO

PUPOIONOIB30BaAHUS




YMenue peuiaThb 3JICMCHTAPHBIC OHOJIOrHYECKHUe 3aaa4u, COCTaBJIATH

CXEMBI MepEeHOCca BEIIECTB U YHEPTUHU B IKOCUCTEMAX (LI MUTAHUS)

YMeHue BBINOMHATH Ja0OpaTOpHbIE U TNpPaKTHUYECKUE paloThl,
coOmoaTh mpaBwia mpu pabore ¢ yueOHBIM M JIaOOPAaTOPHBIM

o0opyI0BaHuEM

YMeHHe KpUTHUECKU OIIEHUBATh M MHTEPIPETHPOBATH WHPOPMAIIHIO
OHMOJIOTUYECKOTO  COJIEPYKAHMS, BKIIIOYAIOIIYIO TICEBJIOHAYYHBIC
3HaHUS M3 pazauuHbIX HcToyHHKOB (CMMU, Hay4yHO-TOMYJISIpHBIC
MaTepHalibl); paCCMaTPUBATh TTI00AIbHBIE YKOJIOTHUECKUE TPOOIIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO

MMO3UIIHAIO

10

YMeHne co3naBatbh COOCTBEHHBIE MMCHMEHHBIE U YCTHBIE COOOIIICHUS,
0000111251 OMOJIOTHYECKYIO HH(POPMAITHIO U3 HECKOJIBKUX UCTOYHUKOB,

IPaMOTHO MCIOJIb30BATh MOHATHHHBIN anmapar 0HoI0ruu




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC

Kon

IIpoBepsieMblii 3JIeMEHT COAepPKAHUA

buoinorus kak Hayka

1.1

buonorus — mayka o >xuBo¥l mpupose. Poms Ouonormum B popmupoBaHUU

COBPEMEHHOM HayYHOH KapTUHBI MHpa. CrcreMa OMOJOrMYECKUX HayK

1.2

Mertoap! O3HAHUS JKUBOM HPUPOJBI (HAOIIOCHUE, SKCIEPHUMEHT, OIHMCaHHE,
U3MepeHue, Kiaccu(ukanus, MOJEIMPOBAHUE, CTaTUCTHYECKas oO0paboTka

JTAaHHBIX )

JKuBbIe cucTEMBI U HX OopraHu3anus

2.1

JXussie cucremsbl (OMOCHCTEMBI) Kak MpeaMeT uzyueHus: ouonoruu. CBoiicTa

OMOCHCTEM M BX pa3HooOpasue

2.2

YpoBHU OpraHu3anuu OMOCHCTEM: MOJIEKYISIPHO-TEHETHYECKUH, KIECTOUHBIMH,

OpraHW3MEHHBIN, TOMYJISAIIMOHHO-BUIOBOM, SKOCUCTEMHBIN, OMOC(EpHBIN

XUMUYECKUN COCTAaB U CTPOCHUE KIIETKU

3.1

XUMUYECKUN COCTaB KJIETKU. XUMHUYECKHUE DIIEMEHTBHI: MaKpOAJIEMEHTHI,
MHUKpOdJIeMeHThl. Boma u MuHepanpHble BemecTBa. DOYHKIIMUM BOIBI M

MUHCPAJIBbHBIX BCIICCTB B KJIICTKC. Hozmepn(aHHe OCMOTHYECKOT0 OajaHca

3.2

benku. CoctaB u ctpoeHue OenkoB. AMUHOKHCIOTHI — MOHOMEpPHI OEJKOB.
He3amenumble M 3aMEHHMBIE aMUHOKHUCIOTHL. AMHHOKHCIOTHBIH COCTaB.
YPpOBHHU CTPYKTYphI OEITKOBOI MOJIEKYIIbI (IEPBUYHAS, BTOPUYHAS, TPETHYHAS U
YETBEPTUYHAS CTPYKTypa). XMMHUUYECKHE CBOHCTBa OenkoB. buomormueckue
¢GyHKIHN OENKOB.

®epMeHThI — Ononoruyeckue karanuzaropel. CTpoeHne GpepMeHTa: aKTHBHBIN
HeHTp, cyoctparHas cnenuduanocts. Kodepmentsl. Burammubl. OTaundms

(epMEHTOB OT HEOPraHMYECKIX KaTaIN3aTOPOB

3.3

YrneBonbl: MOHOCaxapu bl (TJIIOK03a, pu003a U Ie30KCUpr003a), Trcaxapuabl
(caxaposza, makTO3a) W TOJHCaxapuabl (Kpaxmall, TJIHUKOTEH, IEJUII0JI03a).
Buonornyeckue GyHKINN yTIIIEBOIOB.

Jlunuasl:  TpUraunepuabl, crepounsl, ¢dochomunuasl.  [uapopuibHO-
ruapodoOHbIe cBoWcTBa. buonormdyeckue Qynkmuu aunuaoB. CpaBHEHHE

Yri€BOJ0B, OEJIKOB U JIUIIUI0B KaK HCTOYHHUKOB SHCPIUH




3.4

Hyxneunossie kuciotsl: JJTHK u PHK. Hykneotn sl — MOHOMEpBI HYKIEMHOBBIX
kucinoT. Ctpoenne u ¢ynkuun JAHK. Crtpoenne m ¢ynkumu PHK. ATO:

CTpOeHHE U PYHKITUN

3.5

[utonorus — Hayka o kierke. Kiierounast reopusi. MeToabl U3ydeHUs KIETOK

3.6

Knerka xak nemnoctHas »uBas cucreMa. OOmie npu3Haky KJIETOK: 3aMKHYTast
HapykHas MeMmOpana, monekynsl JIHK kak renernueckmii ammapar, cuctema

cuHTe3a 6elka

3.7

Tunsl KIETOK: DyKapruoTHdeckas u mpokapruotuieckas. OcoOOEHHOCTH CTPOCHHUS
npokapuoTuyeckoi kietku. Kierounas crenka Oakrepuil. CTpoeHue
AYKapUOTUUECKOW KJIeTKH. OCHOBHBIE OTJIMYMS PACTUTEIBHOM, KUBOTHOU U

rpUOHON KIIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYpPHI KJIETOK — KJIETOYHAsl CTEHKA, TIUKOKAIUKC, WX
¢bynkuu. [Inasmarnueckas memOpana, e€ cBoiictBa u pynkuu. [{urorazma u
e€ opranouapl. OgHOMEMOpaHHbIE OPraHOMbI KJIETKU: 3HJOIUIa3MaTHYecKas
cerp (OIIC), ammapar T'onbmku, nu3ocoMmbl. [lomyaBTOHOMHBIE OpraHOWIBI
KJIETKH: MUTOXOHJIpUH, TacTUbl. [IporcxoxaeHne MUTOXOHAPUM U IJIacTU.
Buner mactun. HemeMOpaHHBIE OpraHOWIBI KJIETKH: PUOOCOMBI, KJIETOYHBIN

LIEHTP, PECHUYKH, )KI'yTUKU. DYyHKIIUU OPraHOUIOB KIETKU. BKitoueHus

3.9

Snpo — perynaropHslid 1eHTp KieTku. CTpoeHue sjpa: siiepHas o0oiouka,

KapHuoIlla3Ma, XpOMATHH, SAPBIIIKO. XpPOMOCOMBI

3.10

TpaHCcHopT BELIECTB B KIETKE

)KI/I3HG,Z[€}IT€.HBHOCTB KIJIICTKH

4.1

OOMeH BemecTB, WU MeTaboIu3M. ACCUMUISIHS (TJIaCTHYECKU OOMEH) U
TUCCUMIIIALINS (PHEPTeTUYECKU OOMEH) — JIBE€ CTOPOHBI €IMHOTO Mpolecca
MeTtabonu3ma. Tumnbsl oOMeHa BEIIeCTB: aBTOTPOQHBIN U TeTepoTpodHbIA. Pois

(dbepMeHTOB B OOMEHE BEIIECTB U IPEBPAIICHUH SHEPTUU B KIJIETKE

4.2

®dotocunre3. CreToBas u TeMHOBas (a3bl porocuHTesa. Peaknuu hoTocuHTE3A.
DddexkTuBHOCTL (hoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3A IS KU3HU Ha 3emIie.
Bnusaue ycnmoBwii cpenbl Ha (DOTOCHMHTE3 M CHOCOOBI TOBBIIICHHUS €O
MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHH.

XeMmocuHTe3. XeMOCHHTE3UPYIOIIHe OakTepuu. 3HAYCHHE XEMOCHHTEe3a IS

JKA3HU HA 3emiie

4.3

DHepreTUYecKuii oOMeH B KJETKe. PaciiernieHue BemecTB, BBIICICHUE U
AKKyMYJIUPOBAaHHE DSHEPTUM B KJIETKE. OJTambl JHEPreTUYECKOro oOMeHa.
I'mukonus. bpoxenue u ero Bunapl. KucinopogHoe okucieHne, WiIM KIETOUYHOE

neixanue. DG HEKTUBHOCTh YHEPTETUUECKOT0 0OMEHa




4.4

Peakumu wmarpuuyHoro cuHre3a. [eHernyeckas wuHpopmamms u JHK.
Peanu3zanus renerndeckoil nHpopmanuu B KieTke. [ eHETHUECKUN KOJI U €ro
cBoiicTBa. Tpanckpumnius — matpuunbiid cuHTe3 PHK. Tpancnsuus — 6nocunTtes

oenka. KogupoBanne aMuHOKHUCIIOT. Postb ppubocoM B OnocuHTE3€e Oeka

4.5

Hexknerounsie hopmbl xu3Hu — BUpychl. Mctopusi otkpeiTus Bupycos (/.M.
NBanoBckuii). OCOOEHHOCTH CTPOCHHS M IKHU3HEIEATEILHOCTH BHPYCOB.
Bakrepuodaru. bone3nu pacTeHuid, >KMUBOTHBIX M 4EJOBEKa, BBI3BIBAEMbIE
BUpycamu. Bupyc ummynoznedunuta yenoseka (BUY) — Bo3Oynutens CITN/a.

[TpodunakTrka pacripocTpaHeHHs] BUPYCHBIX 3a00J€BaHUIMA

PasmHOXeHNe U HHANBUAYAILHOE pa3BUTHE OPraHU3MOB

5.1

Krerounslii 1K, WM JKU3HEHHBIM NHMKI KiIeTku. WHTepdaza m MuUTOS3.
[Tpoueccel, mpoTekaronue B nHTepdasze. Perumkanus — peakuss MaTpUYHOTO
cure3a JIHK. Crtpoenune xpomocoM. XpOMOCOMHBIH Ha0Op — KapHUOTHIIL
JIMTUIONAHBIE W TalIOWAHBIA  XPOMOCOMHBIE  HAOOpBL.  XPpOMATHIBIL.
[{uTtonornyeckne OCHOBBI Pa3MHOXKEHUS W HWHIUBHIYAJIBHOIO pa3BUTHUSA
OpraHU3MOB.

Jenenne xknetkn — murto3. Cragum mutosa. IIpoueccel, mpoucxonsduiye Ha

pa3HbIX CTAAUAX MUTO3a. bUOJOTHYECKHI CMBICI MUTO3a

5.2

@opMbl pa3MHOXKEHHsI OpPraHU3MOB: Oecrojioe U 1mosnoBoe. Buabl Gecrosioro
pa3MHOXEHHMS: JEJICHHE HAJBOE, ITOYKOBAaHME OJHO- U MHOTOKJIETOYHBIX,
cropooOpa3oBaHUe, BEreTaTUBHOE pa3sMHOXKEHUE. HckyccTBeHHOE

KIIOHUPOBAHUC OPTraHU3MOB, €0 3HAYCHUC IJI CCIICKIIUN
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[TonoBoe pa3mMHOXKEHHE, €r0 OTIAMUYUS OT OECIOI0ro.
Meiio3. Cragun Meriosza. [lpouecchbl, mpoucxonsuiye Ha CTaaudx Meiosa.
[loBenenne xpomocom B Meio3e. Kpoccunrosep. buonormueckuilt cMbicin u

3HaueHue Meiio3a
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l'amerorenes — mporecc 00pa3oBaHus MOJIOBBIX KIETOK Y )KUBOTHBIX. [1010BEIE
JKeJe3bl: CEMEHHUKH U AnYHUKU. OOpa3oBaHUe U pa3BUTHE MOJOBBIX KIETOK —
raMmer (CepMaTo30u ], SIMIEeKIIeTKa) — criepMaTorenes u ooreres. OcobeHHOCTH

CTpOEHUS SMIEKIETOK U criepMaTo30u10B. OmnonorBopenue. [lapreHorenes

5.5

NunuBuayanpbHOoe  pa3BuUTHE  (OHTOTEHE3). OMOPHOHAIBHOE  pPa3BUTHE
(smOpuorenes). Dtarbl SMOPUOHATEHOTO PA3BUTHUS Y TO3BOHOUHBIX KUBOTHBIX:
npobiieHue, racTpysiius, opranorenes. [loctamGpruonanbHoe pa3BuTHE. TUIIBI
MOCTAIMOPHUOHATIBLHOTO Pa3BUTHS: MPsMOE, HENpsiMoe (JIMIMHOYHOE). BnusHue
Cpezbl Ha pa3BUTHE OPTaHU3MOB; (DaKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE
YPOJACTBA.

Poct u pasButhe pacteHuil. OHTOre€He3 LBETKOBOTO PACTEHUS: CTPOCHHUE

CEMCHH, CTalUN PA3BUTHUA




HaCHGI[CTBeHHOCTB U UBMCHYUBOCTHb OPTaHHU3MOB

6.1

IIpenmer u 3amaun reetuku. Mcropus pa3BuTus reHeTUKU. BKitag pocCUIMCKHUX
U 3apyOeXHBIX YYEHBIX B pa3BUTHE TEHETHKH. MeToabl T'eHETHUKH
(ruOpUAOTOTUYECKHM, IMTOTEHETUYCCKUM,  MOJEKYJSIPHO-TCHETHUYECKUH ).
OcHOBHBIE TeHETHYECKHUE OHTHA. | eHeTnuecKasi CHMBOJIMKA, UCIIOJIb3yeMas B

CXeMax CKpeIUBaHUN

6.2

3aKOHOMEPHOCTH HACJEeNOBAaHUS MPU3HAKOB, ycTaHOBIeHHBIE ['. Mennuenem.
MoHoruOpuaHOe CKpelMBaHue. 3aKOH €IWHOO00pa3usi TUOPUIOB IEPBOTO
nokosieHus. [IpaBUiao MOMUHUpPOBaHHS. 3aKOH pACIICIUICHUS MPHU3HAKOB.
['unore3a unctoTh rameT. [1oTHOE U HETTOIHOE JOMHUHHPOBAHUE.

JuruOpunHoe cKpemuBanue. 3aKOH HE3aBUCHUMOTO HACIEAOBAaHUS TIPU3HAKOB.
[{uroreHeTnvyeckre OCHOBHI TUTHOPHIHOTO CKpEHIMBaHUSA. AHAIH3UpPYIOIIee
cKkpemBanue. VICTMONb30BaHWE  AHATW3UPYIOMIETO  CKPCIIWUBAHHS IS

OTIpeIeTICHUSI TEHOTHITA 0COOH

6.3

CueruieHHOE HacienoBanue mpusHakoB. Pabora T. Moprana 1o clueryieHHOMY
HacJeJOBaHWIO TeHOB. HapyimieHue cCrerieHuss TeHOB B pe3yjbTare
KpOCCHUHTOBEepa. XPOMOCOMHAs TEOpHsl HACIEACTBEHHOCTH. ['eHeTHueckue
KapThI.

I'enetuka mona. XpoMOCOMHOE ONpEAENieHUE Moja. AYTOCOMBI U TOJOBBIE
XpPOMOCOMBI. ['OMOTaMeTHBIE W TeTepoTraMeTHBIe opraHu3Mbl. HacnegoBanue

IMMPU3HAKOB, CICIUVICHHLIX C IMOJIOM

6.4

W3meHunBocTh. BUIBI M3MEHUMBOCTH: HEHACICACTBCHHAS M HACJICACTBCHHAS.
Ponep cpenbl B HEHAcIHEACTBEHHOM  M3MEHUYMBOCTU. XapaKTEPHUCTHKA
MOAU(UKAITMOHHOW W3MEHUMBOCTU. BapuanmoHHBIA psAj U BapUallMOHHAs
kpuBagd. Hopma peaknuu mnpusHaka. KonudecTBEeHHbIE W KayeCTBEHHBIE

IPU3HAKU U UX HOpMa peakiuu. CBOHCTBa MOIM(PUKAITMOHHONW N3MEHUYUBOCTH

6.5

HacnenctBeHHasi, WM TeHOTUNUYECKas, W3MEHYMBOCTh. KomMOMHATHBHAA
U3MEHYMBOCTh. MeHo3 W TOJIOBOM MpOLEcC — OCHOBAa KOMOWHATHBHOM
U3MEHYMBOCTA. MyTanMoHHas M3MEHYMBOCTh. Kitaccudukamuss Myrtanuii:
T€HHbIE XpPOMOCOMHBIE, TeHOMHBIE. YacToTa U MpUYMHBI MyTaluii. MyTareHHbIe
¢dakTopbl. 3aKOH TOMOJIOTUYECKUX PSJIOB B HACIEICTBEHHOW H3MEHYHBOCTHU

H.N. BasuinoBa

6.6

I'eneruka uenoBeka. Kapuorun wuyenoBeka. OCHOBHBIE METOJIbl TE€HETHKHU
4eII0BeKa: TeHeaIOTHYECKU, OJIM3HEIOBBI, LIUTOT€HETUUECKU,
OMOXMMHYCCKHUH, MOJCKYJISIpHO-TeHeTHUeCcKuii. COBpPEMEHHOE OTpeeicHNe
TE€HOTHIIA: TOJIJHOTEHOMHOE CEKBEHUPOBaHNE, TEHOTUITUPOBAHKUE, B TOM YHCIIE C
noMoipio III[P-ananu3a. HaciencrBeHHble 3a00JieBaHUS YEIOBEKA: I'€HHEIC

00J1e3HM, OOJIE3HU C HACIIECTBEHHOM MPEAPACIOI0KEHHOCThIO, XPOMOCOMHBIE




6one3nn. CoMaTHUECKUE W TeHepaTHBHbIC MyTalMu. [IpUHIUNBI 310pOBOTO
06pa3a KHU3HHU, OTUArHOCTHUKHU, HpO(bI/I.HaKTI/IKI/I U JICUCHUA T'CHCTUYCCKUX
OoJe3Heil. Menuko-reHeTHYECKOe KOHCYJIbTUPOBAHUE. 3HayeHue
MEJAMIIMHCKOW TEHETUKHM B TMPEJOTBPAIICHUH M JIEYCHHUH TE€HETUYECKHX

3200J1€BaHUI YEJIOBEKA

Cenexuus oprann3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexuus Kak Hayka M IpOLECC. 3apOKJIEHUE CENEKLUUU M JOMECTHUKAILMSL.
Yuenne H.M. BaBwioBa o0 IeHTpax NPOMCXOXACHUS M MHOT000pasus
KYJIBTYPHBIX pacTeHui. LIeHTpbI IPOUCXOKICHNS JOMAIIHUX KUBOTHBIX. CopT,

mopo7a, mTaMM

7.2

CoBpeMeHHBIE METONBI CEJICKIIMU. MacCoBbIi U MHANBUIYATbHBIH OTOOpPHI B
CEJIEKIIMM pAacCTeHUM M KUBOTHBIX. OlleHKa 3KcTephepa. bim3kopoacTBeHHOE
CKpelBaHue — MHOpuauHT. Yuctas nuHusA. CKpeuMBaHUE YHCTHIX JHHUH.
I'ereposuc, wium rubpugHas cuna. HepoacrBeHHOe CKpelMBaHue — ayTOPHUINHT.
Otrnanénnas tuOpuausanmst u e€ ycrexu. VICKyCCTBEHHBIH MyTareHe3 u
MOJIy4YE€HUE TMOJIUIION0B. JIOCTH)KEHUSI CEJeKIUU PACTeHUH, KUBOTHBIX U

MUKpPOOPTraHU3MOB

7.3

buorexHonoruss kak oTpaciab NPOU3BOACTBA. ['€HHAs WMH)KEHEpHs. OTalbl
co3nanus pexomOuHantHoi JIHK u Tpancrennsix opranusmoB. Kierounas
uHxkeHepus. KnetouHele KyJnbTypel. MUKpPOKIOHAIBHOE Pa3MHOXKEHUE
pacrenuii. KioHMpoBaHHME BBICOKONMPOAYKTUBHBIX CEIIbCKOXO3SIMCTBEHHBIX
OpPraHu3MOB. DKOJOTHMYecKHe W 3Thdeckue npodiembl. [MO — reneTnuecku

MOU(PHUIIMPOBAHHBIE OPTaHU3MBI

11 KJTACC

Kon

IIpoBepsieMblii JJIEMEHT COJEPKAHUSA

DBOJIOLMOHHAS OUOIOTUS

1.1

DBOJIOIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CugnerenscTBa  3BoMOUUHU. [lameoHTONIOrMYECKHe:  MOCIEI0BATENbHOCTh
MOSIBJICHUS. BUJIOB B MAJICOHTOJIOTHYECKOH JIETONHCH, TEpPeXOoJHble (OpMBI.
buoreorpaduyeckue: cxonctBo M paznuuue (GayH U (prop MaTepuUKOB U
OCTPOBOB. DMOPHOJIOTHYECKHE: CXOJICTBA M pa3inuus 3MOPHOHOB Da3HBIX
BUJOB  TO3BOHOYHBIX.  CpaBHUTEIbHO-aHATOMHYECKUE:  T'OMOJIOTUYHBIE,

aHAJIOTUYHbIE,  pPyJUMEHTapHble  OpraHbl, aTaBU3Mbl.  MoJeKkynspHo-




OMOXHMUYECKHE: CXO0ACTBO MCXAaHU3MOB HACICACTBEHHOCTH HW OCHOBHBIX

METa0OJIMYECKUX MyTeH Y BCEX OPraHU3MOB

1.2

OpomonmonHas  Teopuss Y. JlapBuna. Ilpeanoceliku  BO3HUKHOBEHHS
JapBUHU3MA. [[BMoKyIiue CHJIBl 3BOJIIOLMU BUAOB No [lapBuHy (M30BITOYHOE
Pa3MHOKEHHE IIPU OTPAHUYECHHOCTH PECYPCOB, HEOIIPEACIEHHAS U3MEHYUBOCTb,

O0opn0a 3a cyliecTBOBaHUE, ECTECTBEHHBIN 0TOOD)

1.3

Cunrernueckass Teopus dBomommu (CTD) u OCHOBHBIE €€ TOJOKEHUS.

MuxposBontouus. [lonynsauus Kak €eqMHULIA BUAA U SBOJTIOLUU

1.4

JBmwxyume cuibl (GpakTopbl) SBOJIOLMU BUAOB B mpupoje. MyTallMOHHBIN
nporecc U KOMOMHAaTUBHAsE U3MEHUUBOCTh. [lomyssiiioHHbIe BOJIHBI U Ipei(
reHoB. M3omsus u murpanus. EcrecTBeHHBIN 0TOOp — HANpaBIsIOMUi GakTop
sBOMOLNU. POPMBI €CTECTBEHHOTO 0TOOPA.

[TprucnocoOIeHHOCTh OpPraHM3MOB Kak pe3yiabTaT 3BoJionuH. [IpumMepsl
MIPUCIIOCOOJICHUH y OpraHnu3MoB. ApoMopGh03bl M HIHOATATI TAIIUH.

Bun wu  BugooOpasoBanme. Kpurepuu Buma. OcHOBHbIE  (OPMBI

BH1000pa30BaHMs: TeOrpapuIecKoe, IKOJIOTHIECKOE

1.5

MakposBomroniust.  PopMmbl  3BOMIOIMU:  (DUIETHYECKas, JAUBEPreHTHasd,

KOHBEpreHTHas, napaienbHas. HeoOpaTumMocTh 3BOIOLNN

Bo3HHKHOBEHUE U pa3BUTHE KU3HU HA 3eMIIe

2.1

JloHay4yHble MNPEICTABICHUS O 3apOXKACHUM JXKU3HU. HaydHble runoressl
BO3HUKHOBEHHUS JKU3HH Ha 3emye: aOWoreHe3 W MaHChepMus. XUMHYecKas
SBOJIIOLHUS. OJKCHEPUMEHTAIBHOE TMOJATBEPKIACHUE XUMUYECKON SBOJIIOLIMM.
Havansubie sTaner Ouonoruyeckoit ssomtonuu. I'unoreza PHK-mupa. IlepBoie

KJIICTKHU 1 UX 3BOJIOLMA. (DOpMI/IPOBaHI/Ie OCHOBHBIX I'PYIIII )KUBBIX OPraHU3MOB

2.2

Pazputue xu3Hum Ha 3emiie 1o 3paMm U mnepuonam. Karapxeil. Apxeickas u
npoTepo3oiickass dpel. Ilanmeo3oiickas spa u e€ mepHOAbl: KEeMOpPHUICKHIA,
OPJIOBUKCKUW, CWJIYPUUCKWI, JIEBOHCKUH, KaMEHHOYTOJIbHBIM, MEPMCKHUHU.
Me3so30iickas 3pa U €€ Iepruoabl: TPUACOBBIN, IOPCKUH, MEJIIOBOM.

KaiiHozoiickass 2pa W €€ Tepuoapl: TMaJeOreHOBBIM, HEOTC€HOBBIN,
AHTPOIIOTEHOBBIN. XapaKTepUCTHKA KIMMaTa U TE€O0JOIMYECKHX ITPOLIECCOB.
OCHOBHBIE 3TaIlbl BOJIOLUU PACTUTENBHOTO U )KUBOTHOTO MUpa. ApoMopd o3kl
Yy pacTeHMi U KUBOTHBIX. IlosiBIeHMe, pacuBeT ¥ BBIMUPAHUE IPYIIl KUBBIX

OpPTraHU3MOB
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Cucrema OpraHM4YecKOro MHUpa Kak oOTpakeHue »dBomonuu. OCHOBHBIE

CUCTEMAaTUYECKUE IPYIIIBI OPraHU3MOB
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DBOJIIOLMS YeJIOBEeKa. AHTPOMOJIOrUs KaK Hayka. PazBuTue mpeactaBiIeHUN O
MPOUCXOXKACHUN 4YeloBeKa. MeTonbl M3ydeHusi aHTpororeHeza. CxoacTBa u
pasnanuus YeloBeKa U )KMBOTHBIX. CHCTEMAaTHUYECKOEe MOJI0KEHHE YEI0BEKa.

JiBmxyue cuiiel ((pakropsl) anTponoreHesa. HacnencTBeHHas H3MEHUYUBOCTD U
€CTeCTBEHHBIH 0TOOp. OOImecTBeHHBIM 00pa3 XKWU3HH, W3TOTOBJICHUE OPYIUM

TpyZa, MBILJICHUE, PEYb

2.5

OCHOBHBIE CTagu U BCTBU 3BOJIIOIIMU YCJIOBCKA: aBCTPAJIOMMUTCKHU, YemoBek
yMenbid, YenoBek mnpsmoxondmuii, YermoBek HeaHaepTadbCKui, YenoBek
pa3yMHbIid. Haxonku MCKOMaeMbIX OCTAaHKOB, BpeMs CYIIECTBOBaHUS, 00JacTb

pacrpocTpaHeHus, 00bEM rOJIOBHOTO MO3Ta, 00pa3 KU3HHU, OPYIUs

2.6

UYenoseueckue packl. OCHOBHBIE OOJBIITNE PAChl: €BpONEeONIHAs (eBpa3uiickas),
HEerpo-aBcTpajiougHast  (dKBaTOpHaibHas),  MOHTOJIOMIHAs  (A3MaTCKO-
amepuKkaHckas). UepTbl IPHUCIIOCOOTIEHHOCTH TPEACTaBUTEIEH YeIOBEYECKUX
pac K YCIOBHSIM CylIecTBOBaHUS. EnuHCTBO uenmoBeueckux pac. Kpuruka

pacuzma

OpraHu3Mbl 1 OKpyKarolias cpeaa

3.1

DKOJIOTHS Kak Hayka. 3aJaud U pas/ielibl SKOJIOTUU. METOoIbl 3KOJOTUYECKUX
HcCleNoBaHUN.  DKoJIOTHYecKoe  MupoBo33penume. Cpeasl  oOuTaHUA

OpraHu3MoOB: BOJHAs, HA3CMHO-BO3JyIIIHAA, TIOUYBCHHASA, BHYTPUOPraHU3MCHHAA

3.2

Okonornyeckue (akropel. Kiaccudukanms skonoruyeckux  (pakropos:
abmoTnueckre, OMOTHYECKHE WM AHTPOINOreHHbIC. JleficTBHE HKOIOrMYECKHX

(haKkTOpOB HA OPTAHU3MBI
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AOGuotnueckue (akTOpbl: CBET, TEMIEPATypa, BIAKHOCTh. DOTONMEPHOAM3M.
[IpucnocoOneHuss OpraHu3MOB K JEHCTBHIO aOMOTHYECKHX (PaKTOpPOB.

buonornueckue puTMsl
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buotnueckue ¢axtopsl. Buasl 6MOTHYECKHUX B3aUMOJCHCTBUNA: KOHKYPEHIIHS,
XMIIHUYECTBO, MApa3sUTU3M, MYTYyaJau3M, KOMMEHCAJIN3M (HaXJeOHUYECTBO,
KBAPTHPAHTCTBO), AaMEHCAJIM3M, HEUTpaau3M. 3HaYeHHEe OUOTHYECKHX

B3aMMOJICHCTBUII 1715 CYIIECTBOBAHUSI OPIraHU3MOB B IIPUPOIHBIX COOOIIECTBAX

3.5

OKOJIOTHYECKHE XapaKTCPUCTHUKHU MOIMYJIAIHH. OcHOBHBIE IIOKa3aTeIn
NomyJjiauu: YUCJICHHOCTL, IJIOTHOCTH, POXIAACMOCTb, CMCPTHOCTbH, MPHUPOCT,

Murpanus. JJuHaMruKa YMCIEHHOCTH MOMYJISIIIUY U €€ peryJisius

COO6H_I€CTBa 1 3KOJOTHUYCCKUC CUCTEMBI




4.1

CoobmecTBo opraHu3mMoB — OuoreHo3. CTpyKTypbl OWOIIEHO3a: BHIOBas,
MPOCTPAHCTBEHHAsA, Tpoduueckas (mumieBas). Bumsl-momMuHanTel. CBs3u B

OnoleHo3e

4.2

DKOJIOTHYECKHEe CHCTeMbl (9KocucTembl). [loHsTHE 00 »SKOcHcTeMe WU
ouoreorieHo3e. DYHKIMOHAIBHBIE KOMIIOHEHTBI IKOCHCTEMBI: MPOIYLEHTHI,
KOHCYMEHTBI, peayleHTbl. KpyroBopoT BemecTB M TOTOK DSHEPIUU B
skocucteme. Tpoduyeckue (MHUIIEBBIE) YPOBHU SKOCUCTEMBI. [IuineBbie enu u
cetu. OCHOBHBIE TIOKa3aTeNd JKOCHCTEMBbI: Ouomacca, MPOAYKIIHS.
DKOJOTHYECKHE MUPAMHUJIBI: TPOIYKIINH, YHCIEHHOCTH, Onomacchl. CBolcTBa

HKOCHCTEM: YCTOMYMBOCTb, CAMOpETyIsiiusl, pazputue. Cykueccus

4.3

[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOMHOTO UITH
IUPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOTEHHBIE ~ DKOCHCTEMBI. ATpPO3KOCHUCTEMBI. YpO603KOCHCTEMBL.
Bbuonornueckoe u X034HCTBEHHOE 3HAYCHHE arPOIKOCUCTEM U YPOOIKOCUCTEM.
buopazHooOpasue kak ¢akTop YCTOMYMBOCTH d3KocucTeM. CoXxpaHeHHE

OMOJIOTNYECKOTO pa3HooOpa3us Ha 3emIie

4.4

VYuenue B.M. Bepnaackoro o Ouocdepe. ['panHuipi, coctaB M CTpyKTypa
ouocdepnl. XKuBoe BemectBo U ero ¢yHKun. OcodeHHOCTH Omocdepbl Kak
ro0aNbHOM 3KOCHCTEeMBl. J[MHAMHUYECKOEe paBHOBECHE M OOpaTHas CBS3b B
ouocdepe. KpyroBopoTsl BemiecTB U OMOr€OXMMHYECKHE ITUKIIBI JIEMEHTOB

(yraepona, azota). 30HaIbHOCTH OMochepbl. OCHOBHBIE OMOMBI CYIIH

4.5

YenoseuecTtBo B Ouochepe 3emiin. AHTpOIOTEHHBIE U3MEHEHUs B Omocdepe.
['mobGanpHBIC YKOIOTHYECKUE TTPOOIIEMBI.
OcHOBa pAalMOHATIBHOTO YIPABJICHUS MNPHUPOIHBIMH pEeCcypcaMH H WX

ucnoib3oBanue. JlocTikeHst OMOJIOTHH U OXpaHa MPUPOIbI




YUYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



