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MMOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke TpOrpaMMbl MO OHOJOIMM TEOPETUYECKYIO OCHOBY I
OIpe/ielIeHus] TIOAXOM0B K (OPMHUPOBAHUIO COJICPKAHUS y4eOHOro IpeiMeTa
«buomorusy coctaBwiH: KoHIentyambHeie nonoxenus @®IOC COO o
B3aHMOOOYCIOBICHHOCTH  Lielel, COAepKaHus, pe3yJbTaroB OOydeHus W
TpeboBaHMH K YPOBHIO ITOJI'OTOBKH BBIILyCKHUKOB, I10JI0KeHHs 00 O0IIMX LEsIX U
MPUHLHATIAX, XapaKTEPHU3YIOIMIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHEro
obmero oOpaszoBanusi B Poccuiickoit @enepaiiy, a TakKe IIOJIOKEHUS O
crienuduke OMOIOTHH, €€ 3HAYEHHH B IO3HAHUY KUBOW MPUPOABI U OOECTIIEUEHNN
CYILIECTBOBaHUs 4esoBedeckoro obmiectBa. CornacHo Ha3BaHHBIM IIOJIOKEHUSM,
OIpe/ieNIeHbl OCHOBHBIE (QYHKIIMH IPOrpaMMBbl 110 OHOIOTUH U €€ CTPYKTYpA.

[Iporpamma mo Ouonoruu [Ha€T TpeAcTaBIeHHME O LEdX, 00 oOueH
cTpaTerdd OOy4YeHHUs, BOCIHUTAHUS U Pa3BUTUS OOYydYaIOIIUMXCS CpPeICTBAMU
yuebHoro mpenmera «buonorus», onpepenser o0s3aTeNbHOE IIPEIMETHOE
ColepXkaHWe, €ero CTPYKTypy, pacmpeleieHue II0 pasjeinaMm M TeMam,
PEKOMEH/TyEMYIO MTOCIIe0BaTeIbHOCTh M3yUeHHsi ydeOHOro Mareprana ¢ y4€Tom
MEKIIPEIMETHBIX ¥ BHYTPHUIIPEAMETHBIX CBs3€#, IOrHKM 00pa30BaTEbHOIO
mporiecca, BO3PACTHBIX 0COOCHHOCTE! 00y aroLIUXCS.

B mporpamMe 1o OHONIOIMH Tak)Xe YUYHMTBIBAIOTCS TpeOOBaHUS K
IUTAHAPYEMBIM JIAIHOCTHBIM, METAIIPeIMETHBIM M IpPEeAMETHBIM pe3ylbTaTaM
oOydeHuss B (OPMUPOBAHMU OCHOBHBIX BHUIOB Yy4eOHO-IIO3HABATEIbHOU
nesiTeIbHOCTH/ydeOHbIX JefcTBUi 00ydarolmuxcs IO OCBOEHHUIO COJEpKaHUs
OMOJIOrHYECKOro 00pa30BaHMUS.

B mporpamme no 6uomorun (10—11 kiaccel, 6a30BbIi ypOBEHb) pealn3oBaH
MPUHIIMII TIPEeMCTBEHHOCTH B H3y4YeHHMHM Ouonoruu, Onarozaps 4yemy B Hel
IPOCMATPUBAETCSl HANpPaBIEHHOCTh Ha pPAa3BUTUE 3HAHWN, CBI3aHHBIX C
GhopMUpOBaHMEM  €CTECTBEHHO-HAYYHOIO  MHPOBO33PEHHUS, LIEHHOCTHBIX
OpHeHTAIUN JIMIHOCTH, SKOJIOTUYECKOI0 MBIIUICHUS], IPEACTABICHUN O 310pPOBOM
oOpa3e XW3HW W OEpeXHBIM OTHOIIEHWEM K OKpY)KaloIllel NPUPOJHON cpere.
ITosTomy Hapsiy ¢ u3ydeHHeM O0IeOHONIOrHYecKUX TeOpui, a Takke 3HAHWH O
CTPOEHUH JKUBBIX CUCTEM Pa3HOTO PaHTa W CYIIHOCTA OCHOBHBIX ITPOTEKAOIINX B
HUX IPOLECCOB B IpOrpamMMme o OMOJOrMU yZAENeHO BHUMAHHE HCIIOJIb30BAHUIO
TIOYyYEeHHBIX 3HAHWU B [IOBCEIHEBHOM KU3HU U PELICHUS [IPUKIIAAHBIX 3a7a4, B
TOM dYHCIIe: TMPOQUIAKTHKHA HACIeICTBEHHBIX 3a00eBaHuil delnoBeKa, MeJIUKO-
TeHETUIECKOTO KOHCYJIBTHPOBAHHUS, obocHOBaHUS 5KOJIOTHYECKH
1enecoo0pa3Horo TIOBEICHUS B OKpPYXaroIled MNpUpOJHON cpene, aHalnA3a
BITWSIHUSI XO3SIMCTBEHHOHM JIESTENEHOCTH dYelloBeKa Ha COCTOSIHHUE TIPUPOJHBIX U
MCKYCCTBEHHBIX 3KOCHUCTEM. Y CHIICHHEe BHUMAHMS K IIPUAKIIAIHON HAPABICHHOCTH
yuebHOro npeamera «bHONOTHS» TPOAMKTOBAHO HEOOXOAMMOCTHIO OOecredeHus:



YCIIOBHIM IS peUIeHUs] OJJHON M3 aKTyaJIbHBIX 3a/1a4 IIKOIBHOTO OMOJOTHYecKOro
oOpasoBanusi, KOTopas IipejanoiaraeT (GOpMUpOBaHHE y OOyJaromuxcs
CIIOCOOHOCTH aJanTUPOBATBCS K W3MEHEHUSM JMHAMWYHO pa3BUBAIOLIETOCS
COBPEMEHHOI'0 MUPA.

buosorus Ha ypoBHe cpemHero oOiero oOpa3oBaHMs 3aHHMAET BAXKHOE
mecto. OHa obecmeunBaer GopMupoBaHUe y OOyHarOIIMUXCs MPEICTABICHUH O
HAy9YHOW KapTWHE MHUpa, paclIupsieT W 0000IaeT 3HaHMSA O JKMBOM Ipupoje, eé
OTIIMYUTEIBHBIX TIPU3HAKaX — YPOBHEBOW OpraHW3alli¥ W 3BOJIIOIUH, CO3JIa€T
YCJIOBHMsI  JUIS:  MO3HAHUS  3aKOHOB  JKMBOM  TPHUPOABI, (QOPMHPOBAHMS
(YHKIIMOHAIBHOH TI'pPaMOTHOCTH, HABHIKOB 3/I0pOBOrO M OesomacHoro obpasa
KU3HH, DKOJOTHYECKOr0 MBIIILICHUS, [IEHHOCTHOTO OTHOIIECHUS K KUBOM IPUPOJIE
¥ 9eJI0BEKY.

Bonsinoe 3HaueHne OMOJIOTUS UMEeT TakKe sl PeIIeHUs BOCIIUTATENbHbBIX H
pasBMBAIOLIMX 337849  CpPEJIHEro obmiero  oOpasoBaHus, COLUATU3ALUU
obyuaromuxcs. Msydenue Ouomoruu obecrieynBaeT yclIOBUs Uil (POPMUPOBAHUS
HHTEJUICKTYallbHbIX, KOMMYHHUKAIIMOHHBIX ¥ HWHOOPMAIMOHHBIX HAaBBLIKOB,
3CTETUYECKOUW KYyJNBTYPBI, CIIOCOOCTBYET HWHTErpali OHOJIOrMYecKUX 3HAHUU C
TIpEeICTaBICHUSIMH U3 APYTrUX y4eOHbIX IPeIMEeTOB, B YACTHOCTH, (PU3UKU, XUMUK
U reorpaduu. HasBaHHBIEe MOJIOKEHHS O TpefHA3HAUYeHWM y4eOHOro mpeamMera
«buonorus» COCTaBWIM OCHOBY Uil OIpeNeieHHus] IMOAXOAOB K OTOopy u
CTPYKTYPUPOBAHMIO €ro COJEp)KaHMs, IPEJICTABIEHHOIO0 B IPOrpaMMe II0
OUOJIOTHH.

Otbop comepxxkanus ydgeOHoro rnpeamera «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C IO3MIMHA KyJIbTypocOOOpa3HOro IIOAXO0/la, B COOTBETCTBUU C
KOTOpBIM OOydJaroriuecsi AODKHbBI OCBOMTH 3HAHWS W YMEHHUS, 3HA4YUMBblE IS
dbopmupoBaHus O0IIeH KyJIbTYpbl, OIpeAesiolye afeKBaTHOE I1OBEJeHue
YeIOBeKa B OKpY)Kalolllel NMPUPOAHOHN cperie, BocTpeOOBaHHbBIE B ITOBCEIHEBHON
KU3HUA M TIPaKTUYeCKO# aesrenbHOCTH. Oco00e MEecTo B 3TOH cUcTeMe 3HaHUU
3aHUMAOT JJIEMEHTHI COIep KaHMsI, KOTOPBIE CIy’KaT OCHOBOW /IS (POPMUPOBAHHUS
IIPEACTABIEHUN O COBPEMEHHOM €CTECTBEHHO-HAy4YHOW KapTUHE MHpa H
IIEHHOCTHBIX  OpPUMEHTalUsX  JIMYHOCTH, CIIOCOOCTBYIOIIMX  I'yMaHH3aIlUH
‘Ouonorngeckoro o6pa3oBaHMS.

CTpyKTypupOBaHHue COJepXKaHUs y4eOHOro Marepuansa B TPOrpamMme II0
OMOJIOTMM OCYIIECTBICHO C€ YYETOM IIPHOPUTETHOTO 3HAYeHUs 3HaHUU 00
OTIIMYUTENFHBIX 0COOEHHOCTSIX YKHUBOU IIPUPOJIEI, O €€ YPOBHEBOI OpraHu3aluy U
SBOJIOLMH. B COOTBETCTBHM C 3TUM B CTPYKType yueOHoro rnpeamera «buosorusn
BBIZIETICHBI CIEYIONINe COlepXaTelbHble TUHUN: «broNorus kak Hayka. MeToIbl
HAay9HOro mnosHanms», «Kierka kax OGuonorudeckas cucremay», «OpraHusMm Kak



Ouonoruyeckas cucrema», «CrucremMa M MHOrooOpaswe OpraHH4ecKOro MHpPay,
«IBOJTIOLIMS KUBOU MPUPOIBD), K IKOCUCTEMBI U MPUCYIIUE UM 3aKOHOMEPHOCTIY.

Ilens u3ydenus: ydeOHOro mpeamera «buosnorus» Ha 06a30BOM ypOBHE —
oBlaficHHe  OOYYalOUIUMHUCS  3HAHUSIMH O  CTPYKTYPHO-(YHKIMOHAIBHOM
OpraHM3allid JKUBBIX CHUCTEM pa3HOr0 paHra M MpHOOpeTeHHe yMEeHWH
UCIIONIB30BATh OTH 3HAHMS IS T'PAMOTHBIX IEHCTBUH B OTHOILIEHUH OOBEKTOB
KMBOM TIPUPOIBI U PEIIEHUS Pa3IUYHbIX )KU3HEHHBIX POOIIEM.

JlocTmxenve nenu u3yueHus ydeOHoro mpenmera «buonorus» Ha 6GazoBom
ypoBHe o0ecreunBaeTcs peleHueM CIeayIoluX 3a1a4:

OCBOCHME OOYYaIOIIMMUCS CHUCTEMbl 3HAHUM O OHOJIOTHYECKUX TEOpHSX,
yUeHHUsAX, 3aKOHaX, 3aKOHOMEPHOCTSIX, TUIIOTe3aX, [IpaBuiax, CIIyKallluX OCHOBOMH
s GOpMHUPOBaHHUS TIPEICTABICHUH O €CTeCTBEHHO-HAY4YHOW KapTHUHE MHpa, O
MeTOo[ax HaydHOTO MO3HaHHWs, CTPOSHHHU, MHOTOOOpa3uu U OCOOEHHOCTSIX JKUBBIX
CHUCTEM Pa3HOI'0 YPOBHS OpraHU3alliy, BHIAAIOUIUXCS OTKPBITUSIX M COBPEMEHHBIX
UCCIIEJIOBAaHUAX B OHOJIOIHY;

(hopmupoBaHue y OO0y4arOLIMXCS IIO3HABATENbHBIX, WHTEUIEKTYalbHBIX H
TBOPYECKMX CIOCOOHOCTEH B Ipollecce aHajld3a JAHHBIX O IyTSAX DPasBUTHS B
OMOJIOrMM HAY4YHBIX B3IVISIIOB, UJEW M IOAXOJOB K W3YYEHHIO JXKMBBIX CHCTEM
Pa3HOT0 YPOBHsI OpraHuU3aluu;

CTaHOBICHWE Yy OOydarommxcs OOmed KymbTypbl, (QYHKLHOHATBHON
I'PaMOTHOCTH, Pa3BUTHE YMEHHH OOBSICHATH W OLIEHUBATH SIBJICHUS OKPYKAIOIIETO
MHpa JKUBOM IIPUPOJBI Ha OCHOBAHUM 3HAHUW M OMNbITA, IIOJYYEHHBIX IIPH
U3y4eHUH OUOIOTHH;

dbopmupoBaHre y OOydaroIUXCsi YMEHHHM WLIIOCTPUPOBATH 3HAYEHHE
OMOJIOrMYECKUX 3HAHWKW B IPAKTUYECKOW JEATENbHOCTH YElIOBEKa, pPasBUTHU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOIOTUN U arpoOMOTEXHOIOT U}

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTH IIO3HAHUS YEIOBEKOM JKUBOU
ITPUPO/IBL, HEOOXOIUMOCTH OEPEXHOTO OTHOIIECHHUS K HEH, COOMIONEHHS STUIECKUX
HOPM TIPY NPOBEJEHUU OMOIOTHUECKUX UCCIIEIOBAHUA;

OCO3HAHUE I[EHHOCTH OMONOTMYECKUX 3HAHUW JUIs IIOBBIIIEHUS YPOBHS
9KOJIOTMYECKOU KYJIBTYPBI, A1l (POPMUPOBAHMS HAYYHOTO MUPOBO33PEHNS;

IIPUMEHEHNE NPUOOPETEHHBIX 3HAHWM U YMEHUMN B IIOBCEIHEBHON JKU3HU IS
OLIEHKH IOCIIEICTBUN CBOEH IESITEIILHOCTH 110 OTHOILEHUIO K OKPYXKAFOIIEH cpeie,
COOCTBEHHOMY 37I0pOBBIO, OOOCHOBaHME U COOJIOJeHHEe Mep HPOQUIAKTHKU
3a00JeBaHUH.

B cucreme cpensero obmero oOpasoBaHus «buonorus», usydaemas Ha
0a30BOM YypOBHE, SIBIISIETCS OOs3aTENBHBIM Y4eOHBIM MPEIMETOM, BXOJISIIMM B
cocTaB IIpeAMeTHOM 00sactu «EcTecTBeHHO-HAYUHbIE TIPEIMETHIY.



Jlns usydenus Guonornu Ha 6a30BOM ypOBHE CPeIHET0 0011ero oopa3oBaHus
orBomuTcs 68 vacos: B 10 kiacce — 34 uaca (1 gac B Hemenmo), B 11 kmacce — 34
gaca (1 gac B HEJEN0).



COJAEPKXAHUE OBYYEHUA

10 KJIACC

Tema 1. buoJorusi kKak Hayka.

Buonorus kak Hayka. CBsa3b OMONOTHM C OOIIECTBEHHBIMU, TEXHUUECKUMU U
IPYTMMHU eCTEeCTBEHHBIMU HayKaMu, Qunocoduein, STUKON, SCTETUKONW U TIPABOM.
Pone Owomoruu B (QOpMUPOBAHWM COBPEMEHHOW HAYYHOM KapTHHBI MHpa.
CucreMa OMOJIOTHUECKUX HaYK.

MeTo/bI IO3HAHMS )KUBOH TpUpos! (HabIroieHne, SKCIEPUMEHT, OIIMCaHue,
W3MepeHne, KiacCH(UKalHs, MOJCIUPOBaHHUe, CTaTUCTUUecKas 00paboTka
JIaHHBIX ).

JeMOHCTpalHu:

IToprpetst: Y. dapsun, I'. Mennens, H. K. Konsios, [lx. Yorcon u ®. Kpuk.

Tabnuisl 1 cxeMbl: «MeTobl TO3HAHUS KUBOH IIPUPOLBI».

JlaGopaTopHble U NpaKTHYeCKHe PadoThi:

INpaktudeckas pabotaNe 1. «lcnonp3oBaHuEe pasIMYHBIX METOHOB IIPH
U3yYEeHHH OHONIOTTIECKUX 0OBEKTOBY.

Tema 2. 7JKuBble cHCTEMBI M HX OPraHH3aIHs.

JKuBbie crcTeMbl (OHOCHCTEMBI) Kak ITpeaMeT uydeHus: ounonorun. Oriamune
KHBBIX CHCTEM OT HEOPTaHUIECKOM IPUPO/IHL.

CaoiicTBa OmocucTeM U ux pasHooOpasue. YpOBHU OpraHU3alMi OHOCHCTEM:
MOJIEKYJISIPHBIMA, KJIETOYHBI, TKAaHEBBIA, OPraHU3MEHHBIN, IOITYJISIIHOHHO-
BUJIOBOM, 9KOCHUCTEMHBIN (OMOTeOIIeHOTHYECKHH ), OrOCHEepHBIH.

Jdemoncrpauuu:

Tabnuier 1 cxembl: «OCHOBHBIE NMPU3HAKU JKU3HUY», «YPOBHU OpraHU3alMU
KUBOU IIPUPOIEI».

Ob6opynosanue: Moaensb Monekyiasl JTHK.

Tema 3. XuMHYECKHI COCTAB H CTPOECHHE KJIETKH.

XUMHUYECKUHA COCTaB KIETKH. XUMUYECKHE DIJIEMEHTHI: MaKpOJJIEMEHTHI,
MHUKpO3JeMeHThl. Bojia 1 MUHepabHble BellecTBa.

OyHKIIMA BOABI W MHUHEpalbHBIX BellecTB B kierke. Iloxnepxkanue
OCMOTHYECKOTO Oananca.

bBenku. CocraB u cTpoeHue OeIKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
HesamMeruMbie ¥ 3aMEeHUMBIE aMHHOKHUCIOTEL. AMUHOKHACIOTHBIN COCTaB. Y POBHU
CTPYKTYpBl 0OenkoBOd MONeKynsl (TepBUYHAs, BTOpWYHAs, TpPeTUYHAs WU
yeTBEPTUYHAs CTPYKTypa). XHMHYeckue cBoicTBa OenkoB. buonoruueckue
byHKIIMH OENKOB.



®epmeHTsl — Ouosoruveckue Karamuzatopel. Crpoenue depmenra:
aKTHUBHBIA I[eHTp, cyOcTpaTtHas cnerupuaHocTh. KodepmenTtsl. ButamuHbl.
OTrmnuausipepMeHTOBOTHEOpraHuIeCKUXKaTaIn3aTOPOB.

VrieBoasl: MoOHOcaxapujbl (TyOKo3a, pubo3za U Je3oxkcupudosa),
nucaxapuasl  (caxapos3a, JlaKTo3a) W IOonMcaxapuiabl  (Kpaxmam, ITIMKOTeH,
1e/Troi03a). buonorndeckre QyHKIUU YTIEBOIOB.

Jlurmuapr:  Tpurnuiepunsl, Gocdonunuasl, crepounsl. [uapoduinbHO-
ruipodobHBIe cBoMicTBa. buonoruveckue GQyHkuuM aununaoB. CpaBHeHue
YTJIEBOJIOB, OEIKOB M JIUIIHJIOB KaK UCTOYHUKOB SHEPIHUH.

HyxneunoBeie xucnorel: JIHK wu PHK. Hykmeorwaer — MoHOMeEpBI
HykienHoBeIX KucioT. Ctpoenue u Gynkxmuu [JHK. Crpoenve u @ynxnuu PHK.
Buns PHK. AT®: crpoenue u GyHKIUN.

IluTomorus — Hayka o kierke. Kierounasi Teopust — IpuMep B3aUMOACHCTBUSL
uael u GakToB B HAYIHOM TO3HAHUH. MeTOIbI U3yUEHHUS KIETKH.

Knerka kak 1emoctHass JkmBas cucrema. OOIue IpU3HAKW KIIETOK:
3aMKHYyTasi HapykHas MmemOpana, moisexyisl JIHK xak reserwueckuy arnmapar,
cucTema cuHTe3a Oenka.

Tuner KiIeToK: sykapHoTHdeckas M Ipokapuormueckas. OcobeHHOCTH
CTPOEHHS IpoKapuoTHyecKoi kieTku. Kierounas crenka Oaxtepuii. CrpoeHue
SyKapuoTH4ecKOd kieTku. (OCHOBHBIE OTIUYMUSI PACTUTENIBHOM, MXHUBOTHOM U
rpUOHON KIIETKH.

[ToBepxHOCTHBIE CTPYKTYpPBl KIETOK — KJIETOYHAs CTEHKA, IITUKOKAIIMKC, HX
byukmun. [Tnazmarugeckas memOpaHna, e€ cBoiicTBa U (pyHkuu. L{uromnasma u eé
opraousl. OpHOMeMOpanHbie opraHouabl kietku: OIIC, anmapar I'oabmxy,
JU30COMBI. [lo/lyaBTOHOMHBIE OPraHOW/BI KISTKA: MUTOXOHIPWUM, IUIACTUIBL.
[TpoucxokneHne MUTOXOHApPUN W muactua. Bunel ruractua. HememOpanzsle
OpraHouIbl KJICTKUA: PUOOCOMBI, KIETOYHBIA LEHTpP, LEHTPHUOJIM, PECHUUYKHU,
KTyTUKU. @YHKIUN OPraHOU/IOB KJIeTKU. BKirodeHus.

Anpo — perynaTopHblii HeHTp kieTku. CTpoeHue snpa: sifiepHas 000Ji04uKa,
KapuoILia3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBL.

TpaHCHOpT BEIIECTB B KIIETKE.

JleMmoncTpanmuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. IlIBaun, M. lllneinen, P. Bupxos, k.
Yotcon, @. Kpuk, M. Yunkusnc, P. ®panxinun, K. M. bap.

Juarpammel:  «Pacmpenenenne XUMHAYECKUX OJEMEHTOB B HEXKUBOU
npupoie», «Pacnpenenenue XUMIUIECKAX 3JIEMEHTOB B )XABOU IIPUPOIEY.

Tabmumel u cxemsl: «llepuomudeckas TabmuIla XUMUYECKUX DIIEMEHTOBY,
«Ctpoenue MoJIeKyITbl BOJIbIY, «buocuntes 6emnkay, «CTpoeHue MOJIeKyIbl Oenkay,
«Crpoenue depmenrta», «Hyxmennosble kucnotel. JJHK», «Ctpoenne Monexybl



AT®y», «CtpoeHre 3yKapHOTUYECKOW KIETKH», «CTpoeHue KUBOTHOU KIETKWY,
«CTpoeHue pacTUTENbHON KieTKn», «CTpoeHHe NpOKapHOTUYECKOM KIETKUY,
«CTtpoenue siapa KIeTK», « YTIIeBOAb, «JIunuasn.

O6opynoBaHHe: CBETOBOH MHKPOCKOI, 00OpyHOBaHHE Uil IPOBEACHUS
HaOIIFOIEHN, H3MEPEHHH, DSKCIIEPUMEHTOB, MHUKpOIpenaparbl pPacTUTENbHBIX,
YKUBOTHBIX U OaKTePHAJIbHBIX KIIETOK.

JlaGopaTopHble H NpaKTHYeCKHe paboThI:

JlabopatopHast pabora No 1. «lM3yueHue KaTaaUTHYECKOM aKTHBHOCTH
(GepMeHTOB (Ha TpUMepe aMUIa3bl UIIU KaTaaa3bl)».

Jlaboparopnast pabora Ne 2. «V3ydyeHue CTpOeHUsI KIIETOK PpacTeHUH,
JKUBOTHBIX M OaxkTepuii 1MoJ MUKPOCKOIIOM Ha IOTOBBIX MHKpoIIpenaparax W ux
OTICaHUE.

Tema 4. /KuzneaessTeJIbHOCTh KIE€TKH.

OGMEH BeIleCTB, WK MeTaboNM3M. AcCUMUIALINS (TLIACTUYECKUN 0OMeH) U
TUCCAMUISALHS (PHEpreTHdecKnii oOMeH) — JBe CTOPOHBI E€IMHOIO IIpolecca
MeTabonu3ma. Poiib 3aKOHOB COXpaHEHMS BEILECTB M DHEPIHU B IOHUMaHWH
MeTabosn3ma.

Tumsr oOMeHa BemiecTB: aBTOTpodHBIA U rerepoTpodusiii. Pons GepmenToB
B 0OMEHE BEIEeCTB U MPEBPAIleHIU SHEPTUHU B KIIETKE.

®orocunTe3. CsetoBas W TeMHOBas (a3sl (GorocHHTe3a. Peakiuu
porocunTeza. DPPeKTUBHOCTh (OTOCUHTE3a. 3HAYCHNUE (DOTOCHHTE3A AJIs KU3HU
Ha 3emse. Biusguue ycrnoBuit cpeipl Ha (OTOCHHTE3 M CIIOCOOB! MOBBILICHUS €TI0
IIPOJYKTUBHOCTH Y KyJIbTYPHBIX PACTEHUN.

XeMocHHTe3. XeMOCHHTe3UpYIouedakTepuu. 3HadyeHue XeMOCHHTE3a JUIsL
YKU3HU Ha 3eMie.

DHepreTudeckrii oOMeH B KileTke. PacuierieHue BellecTB, BBIICIEHHE U
aKKyMYJIUpOBaHUE SHEPIHH B KJIeTKe. DTambldHepreTudeckorooomena. I nukomnus.
Bpoxenne wm eroBumbl. KucimopomHoe OKHCIEHHE, HIIMA KIETOYHOE JbIXaHHE.
OxucnutensHoe hochopunmuposanue. DbHEKTUBHOCTS IHEPreTUIECKOro odMeHa.

Peakiuu wMarpuysoro cuHTe3a. [enHermueckas wuHbpopmanus u JIHK.
Peanuzauusi renerwyeckodl MHpOpManMu B KieTKe. |'eHeTUHYECKU# KOi U €ero
cBoiictBa. Tpanckpumnus — matpuasblii cunte3 PHK. Tpancnsmus — GuocunTes
Genka. Orambl TpaHciusuuu. KoawpoBanue aMHHOKHCIOT. Ponbs pubocoMm B
ouocuHTe3e Oernka.

Hexnerounsie GopMel xKu3HU — BUpychl. Mctopus otkpsitus Bupycos (/1. K.
WBanoBckwmit). OCOOEHHOCTH CTPOGHUS U JKU3HEHHOI'O IIMKJIa BHPYCOB.
bakrepuodaru. bosesHn pacTeHuid, >XUBOTHBIX M YEIOBEKa, BbI3LIBAEMBIE
Bupycamu. Bupyc mmmynonmedunurta venoseka (BMY) — BozGymurens CIIA/la.



OO0paTHasTpaHCKPHUIIIIHS, peBeprasa u MHTErpasa. [Tpodunakruka
pacupoCTpaHEHUs BUPYCHBIX 3a00IeBaHUM.

JlemoHcTpanum:

[Toptpetsl: H. K. Konsros, /1. Y. Isanosckuii, K. A. Tumupsses.

Tabmunpl 1 cxembl: «Tunel nmutanus», «Metabonuszm», «MUTOXOHIAPUS,
«DHepreTryeckuii oomen», «Xioporuact», «®Dotocunres», «Crpoenue JTHK»,
«Ctpoenue u GyHKIIMOHUPOBaHHUE reHay, «CuHTe3 Oenkay, «I eHeTHdecKHi Komy,
«Bupyce», «bakrepuodarn», «Crpoenue u xu3HeHHbIM ki Bupyca CIIM/la,
Oakxtepuodaray, «Pennukanus JJHK».

O6opynoBanue: Moaenu-ammuinkanun «Yasoenue JIHK u Tpanckpunuusy,
«buocunres 6enka», «CTpoeHue KIeTku», moaens ctpyktypsl JJHK.

Tema 5. PazmHokeHHe U HHAUBUAYAJIbHOE PA3BHTHE OPraHH3MOB.

KileTouHbIf LMK, WIM JKA3HEHHBIM LMK KieTku. MuTtepdaza u MHUTO3.
[Ipormeccol, mpotekatomine B mHTepdaze. Permmkanus — peakiuss MaTpU4HOIO
cuateza JIHK. Ctpoenne xXpomMocoMm. XpOMOCOMHBIA HabOp — KapUOTHUIL
JIMIUTOWIHBIE M TAIUIOMAHBIM ~ XpOMOCOMHBIE — HaAbOpel.  XpOMaTHIIBL
[{uTomoruyeckrie OCHOBBI pPasMHOKEHHSI M  WHAWBUAYaAJIbHOIO  Pa3BUTHS
OpraHUu3MOB.

Jlenenue etk — muto3. Cramuu mutosa. IIpoueccel, npoucxondinyue Ha
pPa3HBIX CTagUsX MUTO3a. buonorunyeckuii CMBICIT MUTO3A.

[Tporpammupyemasi TuOeb KIIETKH — alloNTo3.

DopMBI Pa3MHOKEHHST OPraHU3MOB: Oecrionioe u monoBoe. Bumel Gecronoro
Pa3sMHOXKGHMS: JeJeHHe HajBOe, IOUYKOBAHHE OJHO- ¥ MHOTOKJIETOYHBIX,
cropoobpazoBaHue, BEreTaTuBHOE pasMHOXKeHUe. MCKycCTBEHHOE KIOHMPOBaHUE
OpraHU3MOB, €r0 3HaYeHUEe JJIs CeIeKIIUU.

[TosoBOE pazMHOKEHHE, ero OTIUYHsI OT OeCIoIIoro.

Meiio3. Cramuumeriosa. IIporeccrl, MpouCXOAAIUe Ha CTaAusix MeHo03a.
IloBenenne xpomocom B Meioze. Kpoccunrosep. buonornyeckuii cMbICi H
3HAYEeHUE MEN03a.

I'ameTorenes — mporecc 00pa3oBaHWsl TIOJNOBBIX KIETOK Y J>KHBOTHBIX.
ITonoBeIe Keie3bl: CEMEHHUKU U sSugHuKkU. OOpasoBaHuEe W Pa3BUTHE IIOJIOBBIX
KJIETOK — TraMeT (CrepMaTo30u, SHIEKIeTKa) — CIepMaTOreHe3 U OBOIEHES.
OcoOCHHOCTUCTPOCHHMSITHIICKIETOK W crepMmaro3ounoB.  OmlogoTBOpEeHHE.
[Taprenorenes.

WunuBuayanbHOe pa3BuTHe (OHTOreHe3). OMOpHOHAIBHOE pa3BHTHE
(amOpuorenes). DTambl SMOPUOHATBEHOTO Pa3BUTHUS Y MO3BOHOYHBIX KHBOTHBIX:
npoOnenue, racrpynsuus, opraHoreHe3. [loctamOpuoHanbHOe pa3BUTHE. THUIIBI
[OCTAMOPHUOHATIBHOTO Pa3BUTHS: TpsiMoe, Hempsmoe (IMuumHOYHOe). Biumsanue



cpe/ibl HA pa3BHTHE OPTaHU3MOB, (AKTOPHI, CIOCOOHBIE BHI3BIBATH BPOKIAEHHEIC
YpOJCTBa.

Poct u pasputue pacteHuil. OHTOreHe3 IIBETKOBOI'O PACTEHUs: CTPOECHUE
CEMEHHM, CTa/IUH Pa3BUTHSL.

JlemoHcTpanum:

Tabmuiel U cxeMbl: «DOpMbI pa3sMHOKEHHUS OpraHU3MOBY», «JlBoiiHOE
OTLUTOMOTBOPEHHWE Yy IIBEeTKOBBIX pacTeHui», «BererarnBHOe pa3sMHOXEHHE
pactenuit», «Jlenenue xnerku Oaxtepuit», «CTpoeHHE TIOJOBBIX KIIETOKY,
«Ctpoenue xpomocomsel», «Knerounsiii nukim», «Pemmukarms JIHK», «Mwutosy,
«Meito3y», «IIpsmoe u HenpsiMoe pa3BuTue», «l'ameToreHes y MIEKONUTAIOIIMX U
yesioBeka», « OCHOBHBIE CTAUU OHTOIEHE3a».

ObGopynoBanue: MHKPOCKOTL, MHUKpOIIpenapaThsl «CriepMaTo30H1bl
MJIEKOITUTAOIIETOY, «SliIekerka MiaeKonmuTaromero», «Kapruokuaes B KieTKax
KOpelIKa JIyKa», MarHuTHasi MOJAelb-alluIhuKanus «/lenenue KIeTKw», MOJIenb
JTHK, moznens metadazHoit XpOMOCOMBI.

JlaGopaTopHble U IpaKTHYecKHe padoThI:

Jlaboparopras pabora Ne 3. «Habmonmenue mMuTO3a B KIETKax KOHYMKA
KOpellKa JyKa Ha TOTOBBIX MUKpPOIIpenapaTax».

JlaGopatopuass pabora Ne 4. «M3yuyeHue CTpOEHMs IIOJOBBIX KJIETOK Ha
IOTOBBIX MUKpOIIpenaparax».

Tema 6. HaciiegcTBeHHOCTh H H3MEHYHBOCTH OPraHH3MOB.

[Ipenmer u 3aaun reHeTUKH. VicTopusl pasBUTHsI TeHETUKHU. POJIb IIUTONIOTHH
U 5MOPHOJIOTHHA B CTAHOBJIIEHWH TeHETHKH. BKIaa POCCHICKUX M 3apyOeiHbIX
yu€HBIX B pa3BUTHE TEHETHKH. MeTombl TreHeTHKd (TUOPUAOIOruYecKui,
I[ATOTEHETUICCKUM, MONEKYIsIpHO-reHeTndeckuii). (OCHOBHBIE TI'€HETUYECKHE
moHsATUS. | eHeTHYecKasi CHMBOJIMKA, UCTIONb3yeMasi B CXeMaxX CKpeIlUBaHUM.

3aKOHOMEpPHOCTH HACJIEeIOBaHUs MPU3HAKOB, ycTaHOBIEHHbIE I'. Menenem.
MonorubpuaHoe CKpelmMBaHue. 3aKOH eauHO-00pa3us TUOpPUIOB IEPBOTO
nokosienus. [lpaBwio JIOMUHMpOBaHMS. 3aKOH PpaCLISIUICEHHWs TPU3HAKOB.
I'unote3a guctoTel rameT. [loHOE U HeTOIHOE TOMUHUPOBAHUE.

JlurubpuaHoe  CKpeIuBaHWe. 3aKOH  HE3aBHCHMOIO  HacJeJIO0BaHWs
MPU3HAKOB.  L[ATOTeHETHYEeCKHe  OCHOBBI  JUTMOPUAHOIO  CKpeIUBaHUS.
Ananusupyromee ckpenBanue. Mcenons3oBanue aHanHanpyIOmero CKpellBaHUS
LTSI OTIpEJIeTICHUSI TeHOTHIIA OCOON.

CueruteHHoe HaciemoBanue npuszHakoB. Pabora T. Moprana 10
CIIEIIJIECHHOMY HaclleJ[OBaHUIO TeHOB. HapyleHue clienjieHus FeHOB B pe3ylbTaTe
KPOCCHHTOBEpA.

XpomMocoMHasi TEOpHS HACIEeACTBEHHOCTH. [ eHeTHuyeckue KapThl.



['eneTuka mojga. XpoOMOCOMHOE OMpeAelieHue 1ojia. AyTOCOMBI U IOJOBBIE
XpoMocoMmbl. ['omMorameTHeie M rereporaMmerHble opraHusmel. Hacnenosanue
PU3HAKOB, CLEIUIEHHBIX C IIOJIOM.

N3meH4unBOCTh. BHIbl K3MEHYMBOCTH: HEHAC/IEICTBEHHAs! U HACIIECTBCHHAS.
Ponb  cpeasl B~ HEHACJIEJCTBEHHOM  M3MEHYMBOCTH.  XapaKTepUCTUKA
MOIU(DUKAIIMOHHON U3MEHUYMBOCTH. BapuallMOHHBIN psiJl U BapUalldOHHAs KpUBasl.
Hopma peaxiuu npusHaka. KoinudecTBEHHBIE W KaueCTBEHHBIE INPU3HAKKA W HX
HopMma peakiuu. CBolicTBa MOIM(PUKAITMOHHON U3MEHYHUBOCTH.

HacnejcTBeHHas, WiM Te€HOTHIIMYECKas, W3MEHYMBOCTH. KomOuHaTHMBHas
M3MEHYUBOCTh. Melo3 ¥ IIOJIOBOM IIporiecc — OCHOBAa KOMOWHATWBHOM
HW3MEHYMBOCTH. MyTallMOHHas u3MeHYnBocTh. Knaccuukanys MyTaliuii: reHHEIe,
XpOMOCOMHBIE, TeHOMHEIe. YacToTa 1 mpuauHbl MyTaruid. MyTareHHble (aKTOPEIL.
3aK0H rOMOJIOTUYECKUX PSIOB B HacjeAcTBeHHOM usmendyunsocty H. . Basunosa.

BuesnepHas HaclIeACTBEHHOCTh U U3MEHUUBOCTD.

I'enetnka dyenoBeka. Kapuwormnm denoBeka. OCHOBHBIE METOABI I'€HETHUKH
YyeJIOBEKA: NreHeaIOTHUEeCKUMA, OIM3HEIIOBBIA, IIMTOTCHEeTHYEeCKUM, OMOXUMUYECKUH,
MOJIEKYISIPHO-T€HETHYECKUM. CoBpemeHHOE ompeeeHue TeHOTHIIA:
ITOJJHOT€HOMHOECEKBEHUPOBAHKUE, T€HOTUIIMPOBAHUE, B TOM HYHCIE C IOMOIIBIO
[1l[P-anamu3a. HacnencTBeHHBIE 3a00NeBaHMS dYeloOBeKa: TeHHble O0JIe3HH,
0OJIe3HM C HACIIENCTBEHHOW NPeapaciioNoXeHHOCTBI0, XPOMOCOMHBIE OOJIE3HH.
ComaTudeckue W TreHepaTtuBHbie MyTamuu. CTBonoBble KIETKU. IIpuHIIMIIBL
3710pOBOT0O 00pa3a KU3HH, IUarHOCTUKH, MPOMUIAKTUKHI U JICYEHUs] TeHETUIECKUX
bosiesneit. Menuko-reHeTHUECKOe KOHCYJIbTUPOBAHME. JHAYCHUE MEIUIMHCKON
reHEeTUKH B IPEJOTBPAILCHUH U JICYEHUH N'€HEeTHUECKUX 3a00JIeBaHUl YeI0BeKa.

JemoHcTpanuu:

[Toptpets: I'. Mengens, T. Mopran, I'. e ®@pus, C. C. Hersepukos, H. B.
Tumodeer-Peconckuii, H. 1. Basuios.

Tabmumer w  cxeMbl:  «MoHOTHOPUIAHOE ~ CKpelMBaHWE H  €ro
[IUTOr€HEeTUYECKasi OCHOBa», «3aKOH pacCIlEIUIeHWs] W €ro LUTOreHeThYecKas
OCHOBa», «3aKOH  YHCTOTBI  ramer», «JurubpumgHoe  CKpelUBaHUE,
«lIuromoruyeckue  OCHOBbI ~ JUIHOPUIHOIO  CKpeumBaHus»,  «Mehosy,
«B3aumopneicTBUe aIENIBHBEIX TeHOB», «l eHeTWdeckue KapThl PACTEHUN,
JKUBOTHBIX U YeloBeKay», «l'eHeTuka mona», «3aKOHOMEPHOCTH HacjedOBaHus,
CIIEIUIEHHOTO ¢ Toiom», «KapuoTumbl denoBeka M IKMBOTHBIX», «Buasl
U3MeHUUBOCTHY, «MoaudukamonHas HU3MEHUUBOCTHY, «HacienoBanue pesyc-
(haxropay, «I'eHeTHka rpynmn Kposu», «MyTalnoHHas H3MEHIHUBOCTEY.

OGopyoBanue: Moenu-armuiKanuy  «MOHOTUOpHUIHOe CKpPELUBaHUE,
«Henonunoe pomunumpoBanuey, «Jlurubpumnoe ckpemmBanuey», «llepexpéct



XpPOMOCOMY», MHKPOCKON M Mukpomnpenapar «/Jlpozoduna» (HopMa, MyTaiuu
(GOpPMBI KPBIITBEB U OKPACKH Tena), repbapuit «1 opox IOCeBHOM.

JlaGopaTopHbie U NpaKkTHYeCKHe padoThbl:

Jlaboparopnast pabora Ne 5. «V3yueHue pe3ynbTaTOB MOHOTMOPHAHOTO U
IUrHOPHUIHOTO CKPELMBaHUs y IP030(UIIbl Ha TOTOBBIX MUKPOIIpETapaTax».

Jlaboparopras pabdora Ne 6. «3yuenne MoaubUKAIMOHHON M3MEHUMBOCTH,
ITOCTPOEHUE BAPUALIMOHHOIO psijia U BapUallMOHHOW KPUBOWY.

Jlabopartopras pabora Ne 7. «Ananu3 MyTanui y Ipo30(puiIbl Ha TOTOBBIX
MHUKpOIIperaparax».

[Ipaktuueckass pabora Ne 2. «CocraBieHue U aHalHU3 POIOCIOBHBIX
YeJIOBEKay.

Tema 7. Cenexnusi opranu3mos. OcHOBbI OHOTEXHOJIOTHH.

Cenexius KaK HaykKa W IIpolecc. 3apoKIAEHUE CENEeKLUU U JIOMEeCTHUKalusl.
Vuenne H. . BaBuwioBa 0 LeHTpax NPOUCXOXJEHWS U MHOToOOpasus
KyJIBTYPHBIX pacTeHuid. [[eHTphI MPOMCXOXKEHUS JOMAIHUX XUBOTHBIX. Copr,
IIOPOJia, MITaAMM.

CoBpeMeHHBIE METOJIBI CelleKIii. MacCcoBBId 1 MHAWBULYaJIbHBIA OTOOPHI B
CeNIKIIMU pacTeHu u KUBOTHbIX. OlleHKa sKcTepbepa. biauskopojcrseHHOe
cKpeuuBaHnue — WHOpuauHr. Yucras nuHua. CKpeluBaHUE YWCTHIX JIMHUMA.
['eTeposuc, unu rudpuaHas cuia. HepoacTBeHHOE CKpeIMBaHUE — ayTOPUJIMHT.
Otpanénnas rulpuausauus U e€ ycrnexu. VICKycCTBEHHBIA MyTareHes H
[TOJIy4yeHUe TIONUIUIOUJOB. JlOCTHIKEHUSI CeJIeKIMM PpacTeHMH, JKUBOTHBIX U
MUKPOOPTaHU3MOB.

buoTexHOIOrMsT KaK OTpaciik IPOU3BOJICTBA. | €HHAs WH)KEHEpHs. OTallbl
co3manug pexomOunantHodt JIHK wu Ttpancrenssix opraHusmMoB. Kierounas
umkeHepus. KieTounsie KyJlbTyphl. MUKPOKIOHAIBHOE Pa3sMHOXKEHUE PACTEHUH.
KiionupoBanue BBICOKOIPOIYKTUBHBIX CEIIbCKOXO3IMCTBEHHBIX OpPraHU3MOB.

Dkosorgueckue U otudeckue  mpobmemel. MO —  reHeTwuecku
MOIU(UIIIPOBAHHBIE OPraHU3MBL.
JleMoHCTpauu:

[Toptpersi: H. Y. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @.
HBanos.

TabGmumpr u cxembl: kapTa «LIeHTPBI MPOUCXOXKIEHUS W MHOrooOpasus
KyJIBTYPHBIX pacTeHmi», «I1lopoasr moMamHuX XUBOTHBIX», «CopTa KyJIbTyPHBIX
pactennity, «Ormanéunas rudbpunuzanusy, «Paboter akanemuka M. @. Msanosay,
«TTomummongus», «OO0BeKkTBI OumoTexHomorum», «Kierounsle KyJbTYpbl U
KJIOHUpoBaHue», «KoHCTpynpoBaHue U IIepeHOC I'€HOB, XPOMOCOMY.

O6opyaoBaHue: MyJISDKH IUIOJIOB ¥ KOPHEIUIOAO0B AUKUX (POPM U KYJIbTYPHBIX
COpPTOB pacTeHui, repoapuit «CelbCKOX035HCTBEHHbIE PACTEHUSY.



JlabopaTopHble M NpakTHYeCKHe paboThi:

DxekypcHsa«OCHOBHBIE METONB M JIOCTIDKEHMS CeleKIMH pacTeHHH u
YKHBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHIIHIO, TUIEMEHHYIO bepmy,
COPTOMCIIBITATENIBHBIN ~ y4acTOK, B TEIUIMYHOE XO3SHCTBO, J1a0OpaTOpHIO
arpOyHHBEPCHTETa WA HayIHOTO LHEHTPa)».

11 KJIACC

Tema 1. DBosOIIHOHHAsS OHOJIOTHS.

IIpeArToCBUIKE BO3HUKHOBEHMS 3BOJIIOLMOHHONM TEOPUH. OBOJIOLHOHHAS
Teopust U e€ MecTo B Ouosoruu. BnusHue 3BONIOLMOHHONW TEOPHH Ha Pa3sBUTHE
OMOJIOTHH U IPYTUX HAYK. '

CBUIEeTENbCTBA SBOJIONKWA. [lajleoHTONOrHYecKne: IIOCIeI0BaTEIbHOCTh
NOSIBJICHWSI BHUAOB B MaJCOHTOJIOIMYECKON JIETOMMCH, IepexonHble (OPMEIL.
buoreorpaduueckue: CXOACTBO U pazimure (hayH u (pIop MaTepuKOB U OCTPOBOB.

OMOpPHONIOTHYECKHE: CXOIACTBA W pPa3nudus 3MOPHOHOB pa3HBIX BHUIOB
M03BOHOYHBIX. (CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTHYHBIE, AaHAIOIHYHEIE,
pyAMMEHTapHbIe OpraHbl, aTaBU3MBL MONEKyIIpHO-OMOXUMUYECKHAE: CXOICTBO
MEXaHW3MOB HACJIEICTBEHHOCTH M OCHOBHBIX MeTabOIMYecKUX IyTeH y BCex
OpraHu3MOB.

OpomonuonHas Teopus Y. JlapBuna. IlpeAnocbUIKM BO3HUKHOBEHHS
mapBuHM3Ma. JIBWOKyIMe CHIIBI SBOJIONME BHUAOB 1o JlapBuHy (M30BITOYHOE
pa3sMHOKEHHE TIPH OTPAaHUYEHHOCTH PEecypcoB, HEONIpeHeNEHHas U3MEHYHBOCTD,
Oopr0a 3a CyIecTBOBaHHe, ECTeCTBEHHBIH 0TOOD).

Cunrernueckast Teopus 3Bosironuu (CTI) u e€ 0oCHOBHBIE IOJIOKEHHS.

MuxposBosronus. [Tomynsims kak eIMHUIA BUJIa U 3BOJIIOLIAH.

JIBwkymue cuibl ((hakTophl) SBOMIOLMU BUAOB B mpupoae. MyTaluoHHbIM
IpOIleCC ¥ KOMOWHATHBHAS M3MEHYMBOCTH. [IOMyNIAIIMOHHEBIE BOJHBEI M JOpei
reHOB. M30siLus 1 MUTparusl.

EcrectBenHblld 0TOOp — HampaBusomuid ¢axktop sBomonuu. Dopmel
€CTECTBEHHOT'0 0TOOpAa.

IIprcmoco6IeHHOCTh OPraHM3MOB Kak pe3ynabTarT 3Boironuu. llpumepsr
MPUCIIOCOOJIEHUH Y OpraHu3MoB. ApoMopG03bl U HAHO-adallTal[iu.

Bung u  BupooOpaszoBanuwe. Kpurtepuum Bupga. OcHOBHBIE — (DOPMBI
BH1000pa3oBanusl: reorpahuueckoe, IKOIOIrHIEeCKOe.

Maxkpossomonus. Dopmel  sBoNIONUM:  buUIeTHYECKas, JIUBEpreHTHas,
KOHBEpreHTHas, napauiensHas. HeoOpaTuMocTs 3BOIOIUH.

IIpoucxoxenre OT HecleNMalIU3UPOBAHHBIX IIpeaKoB. IIporpeccupyroras
crienuanu3anysi. AanTuBHAs pajraliysl.

JlemoHcTpanuu:



IToptpetsr: K. Jlunne#, XK. b. Jlamapxk, Y. Jlapsun, B. O. Kosanesckuii, K.
M. Bap, 3. I'exkens, ©. Mromep, A. H. Ceeprios.

Tabnuier u cxembl: «Pa3BuTHe OpraHUuYeCcKOro Mupa Ha 3emiiey», «3apoabIIH
IIO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «@Dopmbl  OopbOBI 32
cylecTBoBaHUEe», «EcTecTBeHHBIH 0TOOPY», «MHOroodpasue COpTOB PacTEHHII»,
«MHorooOpa3zue  mopoa  JKUBOTHbIX»,  «llomynsiiumy, «MyTanoHHas
H3MEHIUBOCTEY, «Apomopdosery, «Mmauoamanrtanumy», «OO0IIas IereHepanus,
«IBmxymme cuibl 3Bomounmy, «Kapra-cxema Mapmipyra myTemiecTBus Y.
Jlapsuna», «bopsba 3a cymecTBoBaHHE», «IIpUCIOCOOIEHHOCTE OPraHU3MOBY,
«["eorpadrueckoe BUI000pa3oBaHue», « IKOIOTHIECKOe BHI000pa30BaHKe).

OOopynoBaHue: KOJUIEKLMS HACEKOMBIX C PAa3iWYHBIMA THUIIAMH OKPACKH,
HaOOp TUIONOB U ceMsiH, Koutekius «[Ipumepsl 3amUTHBIX IPHUCIIOCOOJIEHUH Y
KUBOTHBIX», MOJielb «OCHOBHBIE HaIlpaBIEHUSI 3BOIIIOIUMWY», 00BEMHAs MOIEIb
«CTtpoeHue roJJ0BHOTO MO3Ta II03BOHOYHBIXY.

buoreorpaduueckasi kapra Mupa, KoteKius «DopMBl COXPaHHOCTHU
HWCKOMNAeMBbIX JKMBOTHBIX W pacTeHuil», wMonens armumukamus «llepexpéct
XpOMOCOM», BIaxHble Tpemnapatsl «PasButue Hacekomoro», «Passutne
ISTYIIKA», MUKporpemnapaT «Jlpozoduna» (Hopma, MyTanuud (HOPMbI KPBUIEEB H
OKpacKH Telna).

JlaGopaTopHble U IpaKTHYeCKHe PadoThI:

Jlabopartopnasi pa6ora Ne 1. «CpaBHeHHE BHIOB 10 MOP(OIOTHYECKOMY
KPUTEPHUION.

Jlaboparopuas pabdora No 2. «Onucanue npucrnocoOJeHHOCTH OpraHu3Ma |
€€ OTHOCUTEIILHOTO XapakTepay.

Tema 2. Bo3HUKHOBeHHE H pa3an’me JKM3HH Ha 3em.e.

JloHayuHble MpencTaBieHUs O 3apOKACHWHM >XU3HKM. HaydHble TI'MIOTE3bI
BO3HMKHOBEHMSI JKM3HM Ha 3emile: abuoreHe3 M IaHclepMus. XUMHYECKast
3BOMIONMs. AOMOreHHBIM CHHTE3 OpPraHMYECKHX BEIECTB U3 HEOPraHWYECKHUX.
DKCIIEpUMEHTAIBHOE MMOATBEPKICHHE XUMUUEeCKOM sBomony. HavanbHaele sTarsl
ouonormyeckoi sBomonuu. [ umoresa PHK-mupa. @opmupoBanne MmeMOpaHHBIX
CTPYKTYp W BO3HHKHOBEHHE TPOTOKIETKH. llepBble KIETKM W WX DBOJIOLUA.
dopMHpOBaHKE OCHOBHBIX I'PYIIIT )KUBBIX OPraHU3MOB. |

PasBuTue xu3HM Ha 3emuie 1o spaMm ¥ nepuonam. Karapxeil. Apxeickas u
npoTepo3oiickast 3pel. llameosolickas spa ¥ €€ TNepuoibl: KeMOpPHUHCKUH,
OpPIIOBUKCKHWM, CUITYpPUNCKIH, 1€BOHCKIHN, KAMEHHOYTOJIBHBIN, IIEPMCKHA.

Me3so3o0iickas 3pa U €€ epruoibl: TPHACOBbIN, IOPCKUN, MEIIOBOM.

KaitHozolickass ospa u €€ TepuoiIbl: IAlleOTeHOBBIM, HEOTeHOBBIN,
AQHTPOIIOT€HOBBIN.



XapakTepucTuKa KiuMaTa W IeoJIOrHYecKuX rpoieccoB. OCHOBHBIE ATAIIbI
SBOJIIOLIUM PACTUTEJIBHOTO W JKHUBOTHOIO MHpa. ApoMopdo3bl y pacTeHui u
*KUBOTHBIX. [losiBIIEHME, paciiBeT U BbIMUpAHUE IPYIII KUBBIX OPraHU3MOB.

Cuctema OpraHMYECKOro MHpa Kak oOTpaxeHue HBOMOIUU. OCHOBHBIE
CHUCTEeMAaTHIECKHe TPYIIEl OPTaHU3MOB.

DBOIIONMS YelnoBeKa. AHTPOMIOIOTHS Kak Hayka. PazBuTue npeacTaBieHuit o
NPOUCXOXKICHUH deloBeka. Meroasl u3ydeHus aHTpornoreHesa. CxonucrtBa u
pasIugHs YeIoBeKa U )KUBOTHBIX. CHCTEeMaTHIECKOE TOJI0KEHNE YeIIOBEKA.

JBwkymme — cunbl  ((hakTopel) — aHTPOIIOTEHE3a. Hacnencreennas
W3MEHYUBOCTh M ecTecTBeHHBIM 0TOOp. OOmecTBeHHbI 00pa3 KU3HH,
U3TOTOBIICHUE OPYAUl TPY1a, MBILIJIEHUE, PEYb.

OcCHOBHBIE CTAJIiH ¥ BETBU JBOIIOIMN YENOBEKA: aBCTPANIONUTEKH, Henosek
ymenbid, YenoBek npsMmoxonsinui, Yenoexk HeaHJIepTalbCcKuu, YeloBek
pasymHbIM. Haxomku HCKoIaeMbIX OCTaTKOB, BpEMs CYIIECTBOBaHUsA, 00JACTh
pacrpocTpaHenus, 00bEM roJIOBHOIO MO3ra, 00pa3 )KHU3HU, OPYIHsL.

Yenosedyeckue pacbkl. OcHOBHBIE OONBIIME  packl:  €BPOICOMIHAs
(eBpaswmiickas),  Herpo-aBCTpajioujHas  (dPKBaTOpUAIbHASI),  MOHTOJOUIHAS
(a3marcko-amMepuKaHckas).  UepThl  MPUCIOCOOIECHHOCTH  IIpeJACTaBHATENEeH
YeJIOBEYeCKUX pac K YCIOBHUSIM CYIIeCTBOBaHMS. EIWHCTBO YEIOBEYECKHUX pac.
Kputuka pacuzma.

ldemoncTpaunm:

IMoptpeter: ®@. Pemu, JI. ITacrep, A. Y. Onapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabmuier u cxembl: «Bo3nukHoBenne ConHedHOU cHCTeMbD», «Pa3BuTtue
opranudeckoro mwupa», «PacTuTenbHas KIeTKa», <«KuUBOTHas  KIeTKay,
«ITpokapuornyeckas kinerka», «CoBpeMeHHas CHCTeMa OpPraHHYeCKOro MHpay,
«CpaBHEHUE aHATOMUYECKHUX YEpPT CTPOSHUS 4YelloBeKa M Yel0BEKOOOPa3HBIX
0b6e3bsin», «OCHOBHBIE MecTa MAJCOHTOJNOIMYECKUX  HAXOHOK  MPEIKOB
COBPEMEHHOI0 dHenoBeka», «J/lpesHedmme monm», «llpeBHue monm», «llepseie
COBpPEMEHHBIE JTIIOI», «HeroBedecknue pacsh».

OGopynoBanue: mymsku - «l[Ipoucxoxenue — 4deloBeKa» (OrocTHI
aBCTPAJIONKUTEKA, MMUTEKAHTPOIla, HeaHJepTajblla, KPOMAaHbOHIA), CJIENKU WU
n300pakeHns: KaMEeHHBIX OpYIWil IepBOOBITHOrO dejaoBeKa (KaMHH-YOITIEpH,
pyouna, ckpebna), TreoxpoHojJoruueckas Tabmuma, Koyuiekuus «DopMbl
COXPaHHOCTH UCKOMAeMBbIX JXHBOTHBIX ¥ PACTEHUI.

JlaGopaTopHbie H NpaKTHYecKHe paboThI:

[Ipaktuueckas padora No 1. «M3yuenue nckonmaeMbIX OCTaTKOB PACTEHUN U
’KUBOTHBIX B KOJIJIEKIIASIX.



DKCKypcuss «DBOJIONMS OPraHUYecKOro Mupa Ha 3emie» (B eCTEeCTBEHHO-
HAY4YHBIM WM KpPaeBeIUeCKUH My3ei).

Tema 3. Opranusmbl H OKpYyzKalomas cpeaa.

DKOJIOrds KaK Hayka. 3aaqd U pa3/ielbl SKOJIoruu. MeTobl S9KOIOTHIECKHIX
HCCleI0BaHUH. DKOJOTUIECKOEe MUPOBO33PEHHE COBPEMEHHOI0 YEI0BEKA.

Cpenpl oOWTaHMSI OpPraHU3MOB: BOAHAs, HA3E€MHO-BO3JyIIHAs, MOYBEHHAS,
BHYTPUOPraHU3MEHHASI.

Dxosoruueckue (dakrtopel. Kiaccubukaius 3KOIOTHYECKMX (DAKTOPOB:
abuotudeckue, OMOTHYECKHE H AaHTPOINOreHHble. JleHcTBHEe 5SKOJIOTHYECKUX
(haKTOpOB Ha OPraHU3MBl.

Abuorudeckue (akToOphl: CBET, TeMIepaTypa, BIaKHOCTb. POTONEPUOIU3M.
[lpucriocobnenust  OpraHu3MOB K JNEeWCTBHIO  abuMOTHYecKMX  (DaKTOpOB.
buonoruyeckue puTMBI.

buoTtuyueckue (haKTOpHI. Buner OMOTHUYECKUX B3aMMOJIEHCTBHH:
KOHKYPEHIIHS, XUIITHUYEeCTBO, cuMOM03 U ero Gopmsl. [lapasutusm, kooneparms,
MyTyaJlu3M, KOMMEHCanu3M (KBapTUPAHCTBO, HaXJIeOHHMUECTBO). AMEHCAJM3M,
HeHTpaiu3M. 3HauyeHWe OMOTHYECKUX B3aUMOACUCTBUM JUIsl CYIIECTBOBAHUS
OpPraHU3MOB B IPUPOTHBIX COOOIIECTBAX.

DKOJOTUYECKUEe XapaKTepUCTUKH Iomyssiuu. (OCHOBHBIE —IIOKa3aTeId
MOMYJISILIUK: YUCIEHHOCTb, IUIOTHOCTH, POXAAeMOCTh, CMEPTHOCTH, IPHPOCT,
murpanus. JluHaMuka 9uCIeHHOCTH MOIYJISIUU U e€ peryJisiusl.

JlemoHCcTpanum:

IToptpetsl: A. I'ym6onpar, K. @. Pynbe, 3. ['ekkens.

Tabnuiupel u cxemsl: kapta «lIpuponnbie 30HbI 3emuny, «Cpexsl oOuTaHUSA
opraHusMoBy, «®Dotonepuoguzmy», «llomymsamum», «3aKOHOMEPHOCTH pPOCTa
YUCJIEHHOCTH NOIYJISIIUA HHPY30pUH-TY Penbkuy, «lluiesse nemm.

JlaGopaTopHbie H MpaKTHYeCKHEe PaboThI:

JIaGopartopnas padota Ne 3. «Mopdonoruueckre 0COOEHHOCTH PAaCTeHUN U3
pa3HBIX MECT OOUTAHUSY.

JlaGoparopras paborta No 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTUE YEPEHKOB
Koleycay. _

[Ipaxktuueckas padota Ne 2. «Iloacd€T MIOTHOCTH NOIMYJISIAN Pa3HbIX BUIOB
pacTeHum».

Tema 4. CoobuiecTBa U 3K0JI0rHYeCKHe CHCTEMBbI.

CoobmiectBo opranusMoB — OuoneHo3. CTpykTypsl OWOlleHO3a: BHIOBas,
MpOCTpaHCTBEeHHAs, Tpodudeckas (muimeBas). Buasi-gpomunantel. CBs3u B
buoreHose.

DKkoyorudeckue cuctembel (9xocuctemsbl). IlonstHe 00 »sKocucreme W
buoreoneHoze. DOyHKIMOHAIBHBIE KOMIIOHEHTHI HKOCHUCTEMBI: IIPOLYLIEHTHI,



KOHCYMEHTHI, pelylieHTEl. KpyroBopoT BELIECTB U MOTOK YHEPTUU B DKOCUCTEME.
Tpoduueckue (TuIIeBble) YpPOBHM OKOCHCTeMBbl. IlumeBble LenM U CETH.
OcHOBHBIE ITOKa3aTeld 3KOCHCTeMBl: OMomacca, NPOMYKLHUsA. DKOJIOIMYECKHE
NUpaMMJIBLI:  IPOAYKLMH, YHCIEHHOCTH, Ouomaccel. CBOMCTBA 3KOCUCTEM:
YCTOUYUBOCTH, CAMOpPEryJsLus, pazButue. CyKiieccus.

ITpupoiHbIE 3KOCHCTEMBI. JKOCUCTEMBI 03EP M PeK. JDKOCHUCTeMa XBOHHOIO
WJIA ITAPOKOJIMCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE ~ OKOCHCTEMBL.  ATPO3KOCHUCTEMBI. Y POOIKOCHCTEMBI.
bronorudeckoe U X03sIMCTBEHHOE 3HAYSHHE arpOdKOCUCTEM U yPOOIKOCHCTEM.

buopaznooOpa3ue kak (aktop ycrodumBocTH 3KocucreM. CoxpaHeHue
OHMOJIOrMYECKOro pasHooOpas3us Ha 3emile.

Vuenne B. W. Bepuaackoro o 6uocdepe. I'panuiibl, coctaB U CTPYKTypa
ouochepsl. Kupoe BemectBo u ero ¢yskiuu. OcobeHHOocTH OMOchepsl Kak
rio0anbHOM dKocUcTeMbl. JlMHaMuueckoe paBHOBecHe U oOparHas CBsA3b B
ouocdepe.

KpyroBopoTsl BELIECTB U OHMOreOXMMHUYECKHE IMKITBI 3JIeMEHTOB (yrieposa,
a30Ta). 3o0HaIBHOCTH Orocheprsl. OCHOBHBIE OMOMBI CYIIH.

YenoBedecTBO B Gnoctepe 3emmu. AHTpOIIOreHHBIE U3MEHEeHUs B Ouocdepe.
['mobanbHbIe SKOIOTHYEeCKHe IPOOIEMBI.

Cocy1iecTBoBaHHE TIPUPOIBI " YeJI0BeYeCTBa. Coxpanenue
OunopazHooOpa3us Kak OCHOBA yCTOMUMBOCTH Ouochepsl. OcHOBA palOHAILHOTO
yIpaBleHHUs] MPUPOIHBIMEA pecypcamMu M WX HWcnoiab3oBaHue. JlocTrxeHus
OuoNoruy M oxXpaHa IPUPO/IbL.

JleMmoHcTpanum:

IToprpetsr: A. Jlx. Tencnu, B. H. Cykaués, B. V. Bepraackuii.

Tabmunpsr 1 cxemsl: «l[lumessle menu», «bUOLIEHO3: COCTAB U CTPYKTYpay,
«[Ipupomusie coobiectBay, «llemu nuranus», «OKoIOrHYecKas ITHUPaMUIAY,
«buocdepa u yenorek», «IKOCHCTEMA IITUPOKOIUCTBEHHOTO JIeca», « DKOCHCTEMA
XBoitHOTO  Jeca», «buoreHo3 Bomoéman,  «ArpoueHosd», «lIpumepnbie
AHTPOIIOTeHHbIE  BO3JAEHCTBUS Ha [PUPOAY», «BaxHeWlnne HCTOYHHUKH
3arps3HEHUs BO3[yXa ¥ IPYHTOBBIX BOa», «[louBa — BaxkHelas coCTaBisIOIIas
ouochepby, «DaKkTopbl Aerpamaiuu mouBy, «IlapHuKoBbId 3¢ dexT», «PaKTops!
paJlMOaKTUBHOTO 3arpsi3HeHus Owmochepsr», «OOmas crpykrypa Ouocheps»,
«Pacmpoctpanenne xuzHu B Owmochepe», «O30HOBBIM dKpaH Ouochepsy,
«Kpyrosopot yriepoaa B buocdeper, «KpyroBopor azora B IPUPOLAEY.

ObopynoBanue: Momenb-aniumkanus «Tunudasie OHOLEHO3B», repbapuit
«PacturenbHbIe coo0MMecTBay, KoueKiuu «broienosy», «BpeauTenu BaKHEHIITNX
CENbCKOXO3SMCTBEHHBIX KyJNbTYp», Trepbapud ¥ KOJUIEKIHM pACTEHHHA U
’KUBOTHBIX, TPHHAUIeKAIIAE K Pa3HbIM SKOIOTMYECKUM TpyIlIaM OJHOTO BHJA,



Kpacnast xuura Poccumiickoit ®@enepanuy, H300pakeHHsT OXpaHsSEMBIX BHUJIOB
pacTeHu U KUBOTHBIX.



[UDIAHUPVEMBIE PE3YJIbTATBI OCBOEHIMA IIPOI'PAMMGBI 110
BMOJIOTMX HA  BA30BOM  VYPOBHE CPEJIHEI'O  OBIIEI'O
OBPA30BAHWA

Cormacao ®I'OC COO, ycranaBnuaioTcs TpeOOBaHUS K pe3ylibraTaM
OCBOGHHs OOYYalOmMMHCS TIpOrpamMM  CpefHero obmero oOpa3oBaHUS:
JTUYHOCTHEIM, METAIPEAMETHBIM U IPEAMETHBIM.

JIMUHOCTHBIE PE3YJIBTATHI

B cTpykType JIMYHOCTHBIX pe3yJbTaTOB OCBOeHHUs mpenmera «buomnorus»
BBIJIEIEHB! CJIEAYIOIINE COCTABIISIFOIIUE: OCO3HAHME OO0YJarOIIMMUCS POCCHICKOM
I'pakIaHCKON MIEHTUYHOCTHA — FTOTOBHOCTH K CAaMOPA3BUTHIO, CAMOCTOSTEIbHOCTH
W CaMOOMNpENeTIeHuI0, HalWdyhe MOTHMBallMM K  Oo0ydeHuio  OuOJIOruy,
[[eJICHATIPABICHHOE PAa3BUTUE BHYTPEHHMX YOEXKIEeHUN IJUYHOCTH HA OCHOBE
KITFOYEBBIX IIEHHOCTEH M HCTOPUYECKUX TPAIWLIUNA pa3BUTUS OUOIOTHYECKOro
3HAHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYAIOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
JIeSITeNIBHOCTA IIEHHOCTHO-CMBICIOBBIMM YCTAHOBKAMU, IPUCYIIUMH CHCTEME
OMOJIOrMYecKOro Oo0pa3oBaHus, HaJIUYHE SKOJOIWYECKOr0 IIPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBHUTh LIEJIM U CTPOUTD KU3HEHHBIE T1JIaHEI.

JIMdHOCTHBIE Pe3yNbTaThl OCBOCHHS mpeamera «bUOIorus» JOCTUTArOTCS B
eOUHCTBE Yy4ueOHOM W BOCHUTATEIBHOM MJEATEIHHOCTH B COOTBETCTBUU C
TPaIUIIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMU, UCTOPUYECKUMH U TyXOBHO-
HPaBCTBEHHBIMU LIEHHOCTSIMHU, IPUHSATHIMU B OOIIECTBE INpaBHJIAMU U HOpPMamu
MOBEAEHUS M CIIOCOOCTBYIOT MpoOILeccaM CaMOIIO3HAHUS, CaMOBOCIIMTAHUS U
CaMOpa3BUTHS, PAa3BUTUS BHYTPEHHEW MO3MIMUA JIMYHOCTH, NATPUOTU3MA,
YBKEHUS K 3aKOHY M MPABOIMOPSAKY, UYEOBEKY TpyJa U CTaplieMy ITOKOJIEHUIO,
B3aMMHOTO YBa)K€HUs, OEpeXHOro OTHOIIEHWS K KYyJbTYPHOMY HACICOUuIO0 |
TpaJuLMsIM MHOTOHAIlMOHANbHOTO Hapoja Pocculickoi @enepanuu, Npupoje u
OKpY’Karollei cpeje.

JIMYHOCTHBIE pe3ynbTaThl OCBOEHUS ydeOHOro Ipeamera «buoorus»
JOJDKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCTH O0YYarOIUXCsl PYKOBOACTBOBATHCS
chopMHUpOBaHHOUW BHYTPEHHEH IIO3WIIMEH JUYHOCTH, CUCTEMOM ILIEHHOCTHBIX
OpHMEHTAllWH, IIO3UTUBHBIX BHYTPEHHHX  YOXKIEHWH, COOTBETCTBYIOLIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHMCKOro 00IecTBa, pacllMpeHUe >KUIHEHHOIO
OTIBITA U OIBITA JEATEeNIHLHOCTA B MpOIEcce pealu3alliid OCHOBHBIX HallpaBIICHUU
BOCIIATATEJIbHOU ACSITEIEHOCTH, B TOM YHCJIE B YaCTHU:

1)rpasaaHcKoOro BOCHUTAHHS:

chopMUPOBAHHOCTH IPAKTAHCKON MO3UIMK 00YJarOIIErocs Kak akTUBHOTO U

OTBETCTBEHHOTO 4I€HA POCCUNUCKOT0 OOIIEecTBa;



OCO3HaHME CBOUX KOHCTUTYIIMOHHBIX IpaB W OOS3aHHOCTEH, yBaKEHHE
3aKOHAa ¥ TIPaBOTIOPSIIKA;

FOTOBHOCTE K COBMECTHOMW TBOPYECKOM [EATENIbHOCTH TIPU CO3IMaHUHU
y4eOHBIX MPOEKTOB, PEIleHnH Y4eOHBIX W TI03HABATEIBHBIX 33144, BBIITOJHEHUH
OMOIOTUIECKUX DKCIIEPUMEHTOB;

CIMOCOOHOCTH onpenenﬁTB COOCTBEHHYIO TMO3WLIMIO 10 OTHOIICHHWIO K
SIBJIEHUSIM COBPEMEHHOU KU3HU U OOBSICHATH e€; |

YMEHHUE YUYUTHIBaTh B CBOMX JEHCTBUSAX HEOOXOAMMOCTH KOHCTPYKTHBHOI'O
B3aMMOJIEUCTBHUS JTIOeH C pa3HBIMU YOECKICHUAMU, KyJIbTYPHBIMU LIEHHOCTSIMHU U
COLMAJIBHBIM TIOJIOKEHHUEM;

FOTOBHOCTE K COTPYAHHWYECTBY B IIPOLECCE COBMECTHOI'O BBINOIHEHUS
y4eOHBIX, [IO3HABAaTEJIbHBIX M HCCIENOBATENbCKUX 33Ja4, YBAKUTEIBHOTO
OTHOIIEHUS K MHEHMIO ONIOHEHTOB NpPHU OOCYXIEHWHW CIOPHBIX BOIPOCOB
OMOJIOTUHECKOT0 COLePIKaHMs; ,

TOTOBHOCTH K TYMAaHUTAPHOU U BONOHTEPCKOM AEATENHHOCTH;

2) naTPHOTHYECKOT0 BOCIIUTAHHUA:

c(hopMUPOBAHHOCTH poccuiickon Irpak1aHCKOU WJICHTUYHOCTH,
NaTpUOTH3Ma, YBOKEHHSI K CBOEMY HApOJdy, YyBCTBA OTBETCTBEHHOCTH IIepell
Ponunoii, ropmoctu 3a cBoOM Kpai, ceoro PonauHy, CBOH S3BIK W KYyJIBTYDY,
MPOIIIOE U HACTOSIIEe MHOTOHAITMOHAIEHOTO Hapoia Poccuu;

[IEHHOCTHOE OTHOIIICHNUE K MPUPOJHOMY HACIEAUIO U MaMATHUKAM IPUPOLHI,
nocTkeHusM Poccun B Hayke, UCKyCCTBe, CIIOPTE, TEXHOJIOTHSIX, TPYE;

CHOCOOHOCTH OLEHWBATH BKIJIAJ POCCHHCKHAX YYEHBIX B CTAaHOBJICHWE W
pasBUTHE OUOJIOTHM, TOHUMAHUS 3HAYEHWUS OHOJOTUU B TIO3HAHMKM 3aKOHOB
IIPUPOJIBI, B )KU3HU YeII0OBeKa U COBPEMEHHOI0 00IIecTBa;

unelinas yOexAEHHOCTh, TOTOBHOCTh K CIyKeHWio u 3amure (Oredectsa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHHUS:

OCO3HAHUE JIyXOBHBIX I[EHHOCTEH POCCUMCKOTO HAapo/ia;

c(hOPMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO TTOBECHUS;

CIIOCOOHOCTh OLIEHUBATh CUTYallMIO U MPUHUMATH OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHUE JIMYHOTO BKIIaAa B MOCTPOEHUE YCTORYUBOrO Oy IyIIIero;

OTBETCTBEHHOE OTHOIIEHHWE K CBOMM POLMTEIISIM, CO34aHUI0 CEMbU Ha OCHOBE
OCO3HAHHOI'O IIPUHATUSA LIEHHOCTEW CeMEeWHOW JKW3HW B COOTBETCTBUU C
TpaauLIUsaMHU HapoioB Poccuu;

4) 3¢TeTHYECKOI0 BOCTIHTAHUS:

5CTETHYECKOe OTHOIIEHWE K MHUpPY, BKJIIOYas 3CTETHKY OblTa, HAy4HOI'O H
TEXHUYECKOTO TBOPUECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOILICHUI;



[IOHUMAHKE SMOIIMOHAIBHOTO BO3IEHCTBUS JKUBOU NPUPOIBI U €€ LIEHHOCTH;

FOTOBHOCTE K CaMOBBID@&XKEHMIO B Pa3HBIX BUJAX HCKYCCTBa, CTPEMIICHUE
IIPOSIBIISATH KaueCTBA TBOPUYECKON JTMYHOCTH;

5) ¢pusznueckoro BocnUTAHHS, (POPMHPOBAHHSA KYJLTYPbI 310POBbSI H
IMOLHOHAIBHOIO0 0J1aronoayYms:

NOHMMaHue | peanu3auusi 3I0poBoro u Oe3omacHoro obOpasza KU3HU
(3mopoBOe  mUTaHWe, COONIOJIEHWE TUTHEHWYECKHUX IIPaBWJI U HOPM,
cOanaHCUPOBAHHBIM pEeXUM 3aHATHH U OT[BIXa, peryssipHas (usngeckas
aKTUBHOCTB), OEpEeXHOro, OTBETCTBEHHOIO M KOMIIETEHTHOIO OTHOIIEHUS K
COOCTBEHHOMY (DU3UUECKOMY U IICUXHUIECKOMY 37I0POBEIO;

[IOHUMaHWe [EHHOCTH [IpaBWJI WHJAMBHUAYaIbHOTO U  KOJJIEKTUBHOTO
0e30MacHOr0 OBEACHUSI B CUTYALIMSIX, YTPOKAIOIIUX 3I0POBBIO M KU3HH JIFO/IEH;

OCO3HaHWe IOCIEICTBUM U HENpPUSITHS BPEAHBIX IPHUBBIYEK (YroTpeOieHus
AJIKOT0JIs1, HAPKOTUKOB, KypeHUs ),

6) TPYAOBOIO BOCIIHTAHHSI:

FOTOBHOCTB K TPYJly, OCO3HaHHE LIEHHOCTH MacTepCcTBa, TPy 10Ir00ue;

FOTOBHOCTE K AKTUBHOW MAESITENBHOCTH TEXHOJOTMYECKOW U COIMAIBLHOU
HaITpaBJIEHHOCTH, CMOCOOHOCTh UHUIIMUPOBATh, IJIAHUPOBATH U CAMOCTOSITEIIBHO
BBITIOJTHSTE TaKyHO JIeSITeTbHOCTE,

MHTEPEC K pasiu4HbIM chepaMm mpodecCuoHanbHON NesaTelIbHOCTH, YMEHUE
COBEpIIATh OCO3HaHHBIA BBIOOp Oyaymed mnpodeccurt U peau30BHIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIaHbL;

FOTOBHOCTb M CHOCOOHOCTE K 00pa3oBaHMIO M €amMO00pa3OBaHUIO Ha
IIPOTSIKEHUU BCEH JKU3HU; |

7) 3KOJIOTrHY€eCKOT0 BOCIIUTAHUS :

5KOJIOTMYECKH IeIecoo0pa3sHoe OTHOUIEHWEe K TPUPOJE KaK HCTOYHUKY
KU3HU Ha 3emMIile, OCHOBE e€ CyIIeCTBOBaHUS,

IIOBHIIICHHE YPOBHS 53KOJIOTHYECKON KyIBTYphl: TNPHUOOpEeTeHHe OmbiTa
IUIAHUPOBAHUSI IIOCTYIIKOB M OLIEHKH MX BO3MOXHBIX IIOCIEICTBHM IS
OKpYy Karolllel cpesibl;

OCO3HaHHE INOOATBHOrO XapakTepa 3KOIOTMYECKHUX MpodiieM U IMyTed ux
pelIeHus; 1

CIIOCOOHOCTBb HCIIONB30BaTh IPUOOpeTaeMble NpPU HM3YyYEHUHM OUOJIOTUH
3HaHUS W YMEHHWS IIpM peIIeHHH NpodieM, CBS3aHHBIX C pPaldOHAIBLHBIM
IIPAPOJONIONb30BaHNEM  (COOMIOACHUE TpaBUI  TOBEACHHWS B  IPHUPOJIE,
HallpaBJICHHBIX Ha COXpaHEHHE pPaBHOBECHUS B DJKOCHCTEMaX, OXpaHy BHIIOB,
3KoCcHCTEM, Ouocheps);



AKTHBHOE HEOpUsATHE [EWCTBUM, IPHHOCAIIMX Bpel  OKpYyXKarollen
IPUPOHOM cpele, YMEHHe MPOTHO3HPOBATh HEOIArompUsATHBIE SKOJIOTMYEcKHe
MOCTIEACTBHS MPENPUHUMAEMBIX J€HCTBII U NPENOTBpaIlaTh UX;

HaJIM4YMe Pa3BUTOTO SKOJOTMUECKOTO MBILIUICHHS, SKOJIOTHUECKON KYJIBTYPHI,
OIIbITA JIeSITeIbHOCTH 9KOJIOTUYECKOU HaIlpaBIeHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMM B ITI0O3HABATEIIBHOM, KOMMYHMKATHBHON W COLMAIBHOM
IIPaKTHUKE, FOTOBHOCTU K YJaCTHIO B IPAKTUYECKOMN IEATEIbHOCTHA SKOIOTHIECKON
HarnpaBJIeHHOCTH;

8) HeHHOCTH HAYYHOI'0 NO3HAHHS:

c(OpMUPOBAHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO DPa3BUTHS HAayKH ¥ OOIIECTBEHHOW MPAKTHUKK, OCHOBAHHOTO Ha JUanore
KYJIBTYP, CIOCOOCTBYIOIIIETO OCO3HAHHUIO CBOEIO MECTa B IIOIUKYIBTYPHOM MHUPE;

COBEPIIICHCTBOBAHNE SI3BIKOBOM W UMUTATENIbCKOW KyJIbTYpPhl KakK CpeicTBa
B3aHMOJICHCTBUS MKy JIIOJIbMU ¥ MO3HAHUS MUPA;

MOHUMaHue crernupuky OHOIOTHM Kak HayKd, OCO3HaHWs €€ polu B
(OpPMUPOBaHUH PANHMOHAIEHOTO HAYYHOTO MBIIUICHUS, CO3J@HUHU IEJOCTHOrO
Tpe/CcTaBlIeHuss 00 OKpyXKalolleM MUpe Kak O eQMHCTBE IPHUPOJIEI, YeloBeKa 1
o0miecTBa, B TIO3HAHWU IPUPOJIHBIX 3aKOHOMEPHOCTEH W pEIIeHHH IpodieM
COXpaHeHus IIPUPOJHOrO PaBHOBECHS,;

yOSKIEHHOCTh B 3HAUUMOCTH OHOJIOTMM OISl COBPEMEHHOMW IMBHUIN3ALIMM:
obecrieyeHHs HOBOT'O YPOBHS Pa3BUTHUSI MEJUIIMHBI, CO3J/I[aHUE IIEPCIIEKTUBHBIX
OMOTEXHONOTUM, CIOCOOHBIX peIarh pPecypcHble  NPOOIeMbl  Pa3BUTHUS
YeJIOBEYSCTBA, MOMCKA MyTeH BBIXOAA U3 IN00AIBHBIX YKOJIOTHYECKHX IIpO0IIeM U
ofecriedyeHusi Iepexofja K  YCTOWYMBOMY  Pa3BUTHIO,  PallHOHAILHOMY
HCTIOTh30BAHUIO TPHPOJHBIX PECYpPcOB U (HOPMUPOBAHUIO HOBBIX CTAaHAAPTOB
KW3HM;

3aMHTEPECOBAHHOCTE B TIONydeHWM OWONOTMYECKUX 3HAHMM B IENsX
MOBBIIIEHUST O00IIed KyJIbTyphl, €CTECTBEHHO-HAYyYHOM TIPaMOTHOCTH, Kak
COCTaBHOM 9acTW (QYHKIHMOHATHHON IPaMOTHOCTH O0yHarouxcs, (GpopMHUpyeMoi
IIPH U3Y9IeHUN OMONIOTHY;

TIOHUMAaHWE CYNIHOCTH METOJIOB TO3HAHUS, WCIIONb3yEMbIX B €CTECTBEHHBIX
HAYKAX, CIOCOOHOCTH WCIOJL30BaTh IIOAy4daeMble 3HAHUS U aHanusa Wu
OOBSICHEHUS SBIEHUN OKPYKAIOLIEro MUpa Y MPOUCXOIAINUX B HEM M3MEHEHUH,
yMeHHE [eiaTh 00OCHOBaHHBIE 3aKIIOYEHHMs HA OCHOBE HAy4YHbIX (AKTOB H
AMEIOIIUXCS TAaHHBIX C [EBI0 MOMyYeHHs JIOCTOBEPHBIX BBIBOOB;

CITOCOOHOCTh CAMOCTOSITENIBHO HCITONB30BaTh OWOJIOrMYECKHe 3HaHWUS A
pereHust MpoOJIeM B pealbHbBIX KU3HCHHBIX CUTYalMsIX;

OCO3HAHWE I[EHHOCTH HAay4HOW JEeATEIBHOCTH, OTOBHOCTH OCYILECTBIIATH
TIPOEKTHYIO M HCCIIEN0BATENBCKYIO JEATEIbHOCTD HHANBUAYAIBHO U B TPYIIITE;



TOTOBHOCTB ¥  CIOCOOHOCTH K  HENPEPHIBHOMY  OOpA30BaHHIO U
caMo00pa3oBaHUIO, K aKTUBHOMY ITOJIyY€HUIO HOBBIX 3HAHWN IO OHOIOrMU B
COOTBETCTBUH C )KU3HEHHBIMU MOTPEOHOCTIMHU.

METANPEJMETHBIE PE3YJIbTATBI

MeranpenMeTHble pe3yibTaThl OCBOEHHUS ydeOHOro mpeamera «buomorusy
BKJIIOYAIOT: 3HAYuUMble M5 (OPMHUPOBAHUS MHUPOBO33PEHUS OOYyHArOIIMXCS
MEXIUCIUTUIMHAPHbIE (MEXIpeaIMeTHbIe) OOLIeHaAyYHbIE TOHITUS, OTPAKAIOIIHe
LETOCTHOCTh HAyYHOM KapTUHBI MHpa U chenuduKy MeTOJO0B IO3HAHUS,
UCIIONIE3YEMBIX B €CTECTBEHHBIX HayKax (BEIecTBO, SHEPTHs, SIBICHHE, IPOIece,
CHUCTeMa, Hay4dHBIH (DaKT, MPUHIMI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIeOBaHue,  HaOmIoeHue, HU3MEpeHHe,  OKCHePUMEHT ¥ JPYTruX),
YHUBepcallbHble Yy4eOHBIe JeicTBus (ITO3HABaTeIbHBIE, KOMMYHHUKATHBHEIE,
pETyISITUBHEIE), obecrieynBaroIIHe dhopMupoBaHUe GYHKIMOHAIBHON
IPaMOTHOCTA M  COIMANBHOM KOMITETEHIMH OOYYaroIUXCsl, CIOCOOHOCTH
o0ydJaronuxcs UCIIONIB30BATh OCBOCHHEIE MEXTACTIUTUTMHAPHEIE,
MUPOBO33pDEHUYECKUE 3HAHWS W  yHUBEpCallbHbIE YydeOHble JeHCTBUS B
II03HABATEIbHOM U COLUATIBHON TPaKTHKE.

MeranpenMeTHble pe3yJbTaThl OCBOCHHSI MPOTPaMMbl CpPEIHEro O00IIero
00pa3zoBaHus JOJKHEI OTPaXKaTh:

Ogaanenue YHHBepPCATbHbIMH y4eOHBIMH NO03HABATEJIbHBIMH
AefiCTBHSIMH:

1)6a30Bble JIOrHYecKHe JeHCTBHA:

CaMOCTOATEIbHO  (OPMYIUPOBAaTH U aKTyalM3UpoBaTh  IpodieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIONB30BaTh IIPM OCBOGHHWM 3HAHUM NPUEMBI JIOTUYECKOI'O MBIILICHHUS
(ananmusa, cUHTE3a, CPaBHEHMUS, KIIacCH(pUKAIMK, 0000IeH s ), PACKPBIBATH CMBICII
OMOJIOTMYECKUX NMOHSTUH (BBIIENATh MX XapaKTepHble NMPHU3HAKH, YCTAHABIMBATE
CBSI3U C APYTUMU NOHITUSMU );

ONpEeNeaTh IeJIM MEATeNbHOCTH, 3aJaBas IlapaMeTpbl W KPUTEpPUH WX
JIOCTHIKEHUSA, COOTHOCUTE PE3YJILTATHI AEATEeILHOCTH C TIOCTABIECHHBIMU IIEIIMH;

UCIIONB30BAaTh OMONOTHYECKUE MOHATHUS IS 00BsICHEHUS (AaKTOB ¥ SBICHUM
YKUBOMW IIPUPOIBI;

CTPOMTH JIOTHYECKHE paccyXaeHus (MHIyKTUBHBIC, JAEeIyKTHUBHBIE, ITO
aHallOTUM), BBIABIATHE 3aKOHOMEPHOCTH W IPOTUBOPEYMS] B paccMaTpUBAEMBIX
SBIECHUSAX, GOPMYITHPOBATH BHIBOBI ¥ 3aKITFOYCHYS;

IIPUMEHSTh CXEMHO-MOJEITbHbIE cCpelcTBa ISt MIpe/ICTaBIICHUS
CYLIECTBEHHBIX CBS3€M UM OTHOILICHWN B M3y4aeMbIX OMOJOTMYECKMX O0BEeKTax, a



TakKe  IMPOTHBOPEUMM ~ Pa3HOTO  POJA,  BBIABIEHHBIX B Pa3IHYHBIX
“HGOPMAIIHOHHBIX HCTOUHUKAX

pa3pabareIBaTh IUIaH pelieHus: MpodjemMbl ¢ y4ETOM aHalu3a MMEIONUXCS
MaTepUalbHBIX U HeMaTepUalbHEIX PECypPCOB;

BHOCUTH KOPPEKTUBEI B [IEATEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIHTATOB
LIeJIsIM, OLIEHUBATh PUCKH IOCIIEICTBUN NEATEIIBHOCTH;

KOOPAMHUAPOBATh M  BBIMONHATE paboOTy B  YCIOBHUSX PeajbHOIO,
BUPTYAJIBHOIO ¥ KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUSI;

pa3sBHUBATh KPEATUBHOE MBILILJICHUE IPU PELICHUH KU3HEHHBIX TPOoOIIeM.

2)6a30BbIe HCC/IEI0BaTEIbCKHE NeHCTBH:

BIIaIeTh HAaBbIKaMM Y4eOHO-MCCIICIOBATEIbCKOM U MPOSKTHOM eI TeIbHOCTH,
HaBBIKAMM  paspelieHus npobseM, CIOCOOHOCTEIO W TOTOBHOCTHIO K
CaMOCTOSTETEHOMY ITOMCKY METOJIOB PEIICHHUS NMPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOAOB ITO3HAHUS;

UCIIONB30BATh pPa3iW4YHbIe BUIBI JIESITEJIBHOCTA IO IOJYyUYEHHUIO HOBOTO
3HAHWs, €ro HHTepIpeTali, IIpeoOpa3oBaHUI0 U IIPUMEHEHHUIO B y4eOHBIX
CUTyalUsX, B TOM YHCIIE TIPU CO3JaHUU YUeOHBIX U COLMAIBHBIX TPOEKTOB;

(opMUpPOBaTH HAYYHBIA THUI MBIILICHUS, BIaJeTh HAYYHOUW TEPMHHOJIOTHEH,
KJIFOUEBBIMU ITOHATUSIMU ¥ METO/IaMU;

CTaBUTh U (QopMyIHpoBaTh COOCTBEHHBIE 3aja4yd B 00pa3oBaTeNbHOU
JESTEIIbHOCTY U KU3HEHHBIX CUTYAIUsX;

BBIABIIATE MPUYUHHO-CIEIACTBEHHBIE CBS3H UM aKTyalHu3WpoBaTh 3aady,
BBIJIBUI'aTh THIIOTE3Y €€ pelleHus, HaXOJUTh apryMEHThl IS J10Ka3aTellbCTBa
CBOUX YTBEPIKJIEHUH, 33/1aBaTh [1apaMeTpbl U KPUTEPUHU PEIICHUS;

aHaJIM3UpPOBaTh TOJNy4EHHBIE B XOZE PEIIeHUs 3aJa4d pe3yJbTarhl,
KPUTHYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHUE B HOBBIX
yCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallMsIM, OLICHUBATE IPUOOPETEHHBIN OIIBIT;

OCYILECTBIISATh Il€JIEHAlPaBlIeHHbIN IOUCK IepeHoca CPeICcTB U CIoco0oB
JENCTBUS B IPO(ECCUOHATIBHYIO CPEY;

YMETh IIEPEHOCHUTHb 3HAHWS B IIO3HABATEIBHYIO M IIPAKTUYECKYIO obOiacTu
YKUAZHEIESATETLHOCTH;

YMETh HHTEIrPUPOBATEH 3HAHUS U3 PA3HBIX MPEIMETHEIX 00IacTei;

BBIJIBUI'aTh HOBBIE HJIEW, INpeaiaraTh OpUTHHANBHBIE TIOIXOABI U PEeIleHuUs,
CTaBHTh ITPOOJIEMBI U 33/1a4H, HOITYCKAOIINE allbTEPHATHBHBIE PEIIEHMS.

3) pabora ¢ uadopmanueii:

OPHEHTUPOBATHCS B PA3IUYHBIX UCTOUHMKAX MHPOpMaIH (TekcTe yueGHOTo
nocoOusi, HAy4YHO-TIONYJSIPHOM JMTeparype, OWOJNOTHYECKHX CJOBapsX U
CIPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VIHTepHeTe), aHAIM3MpOBaTh



UHGOPMAITUIO PA3IMYHBIX BUAOB U (HOPM IMPEJICTABICHUS, KPUTUUIECKH OLIEHUBATH
e€ JIOCTOBEPHOCTh M HEITPOTUBOPEUYHUBOCTH;

(opMynIMpOBaTh 3alpoChl U MPUMEHSTHh Pa3IUIHBIE METOMbLI IIPH MOUCKE U
oTbope OGuoIOrHYecKOd HHOOPMAIHH, HEOOXOIUMON IS BHITIONHEHUS YueOHBIX
3aJ1a4;

IpHOOpeTaTh ONBIT MCIONB30BAHUS HHPOPMAMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHH, COBEPIIEHCTBOBATH KYJIbTYPY aKTUBHOI'O UCIIOJIB30BAHUS PA3THYHBIX
TTOMCKOBBIX CUCTEM;

CaMOCTOSITEJIBHO  BBIOMpaTh  ONTUMadbHYIO  (GOpMYy  IIpelCTaBICHHUS
Ouonoruuecko HHGOpMaILMH (CXeMbl, rpa(UKy, AUArpaMMBl, TaOIUIBI, PACYHKH
U JIpyroe);

WCIIONG30BaTh HAyYHBIM S3BIK B KadecTBe CpefcTBa TIipu pabore cC
Ouonorudeckoi wHGMOpMAIMeEH: TPUMEHSITh XUMUYecKue, (QunUeckue u
MaTeMaTH4YeCcKUe 3HaKu U CUMBOJIBI, (opmylnbl, abOpeBUaTypy, HOMEHKIATYPY,
UCIIOJIB30BATh M MPeoOpa3oBBIBATH  3HAKOBO-CHMMBOJIMYECKHE  CPEICTBA
HATJISIIHOCTH;

BIaJleTh ~ HAaBBIKAMH  pAaCMoO3HABaHHWS W 3alATBl  WH()OpMALUH,
MHPOPMAMOHHOH 6€30TTaCHOCTH JINYHOCTH.

OBaagenne yHuBepcaibHBIMH KOMMYHHKATHBHBIMH JeHCTBHSIMH:

1)o6menue:

OCYIIECTBIISITH KOMMYHHUKALMU BO BCeX chepax KU3HU, AKTUBHO y4aCTBOBATH
B JMAJIOTe WM AUCKYCCUU IO CyIIecTBY oOCyknaeMoil TeMbl (YMEHHe 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBaTh CYXKJIEHHS OTHOCHUTEIHHO BBIIONHEHHUS IIpejyiaraeMoi
3a/1a4¥, Y9UTHIBATh MHTEPECHl M COTNACOBAHHOCTDH TIO3MIMHM IPYTUX yYaCTHHUKOB
JTAJIOTa WU JUCKYCCHH);

pacno3HaBaTh HeBepOaldbHBIE CpeACcTBa OOIICHMS, TOHUMATh 3HAYCHUE
COLIMANIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHMSI KOHQIIMKTHBIX CUTYallWH,
yMeTbh CMSITYaTh KOHMIUKTHI U BECTH [IEPETOBOPHI;

BIIAJIETh PA3IMYHBIMU CIIOCOOaMU OOIINEHUsS W B3aUMOICHCTBUS, MOHUMATH
HaMEpeHUs OPyTruX JHOJei, IPOsBISATh YBOKUTEIBHOE OTHOIICHUE K COOECeTHUKY
U B KOPPEKTHOHU dopMe GOpMyITHPOBATH CBOM BO3PAKEHHS; |

Pa3BEPHYTO M JIOTUYHO W3JIATaTh CBOKO TOYKY 3PEHHS C HCIOJIb30BAHUEM
A3BIKOBBIX CPEICTB.

2)coBMecTHAN 1eATeIbHOCTh:

[IOHMMAaTh M UCIIONB30BaTh IIPEUMyINecTBa KOMAHIHOW U WHAMBUILYATbHON
paboThl IIpH pereHnr OMOIOrnYecKoi mpodIeMbl, 000CHOBBIBATH HEOOXOAUMOCTE
IPUMEHEHHS TPYNIIOBEIX (JOPM B3aUMOJEHCTBHUS IIPH pelleHry yaeOHOH 3a1aqn;

BBEIOMpATh TEMATUKYy ¥ METOIbl COBMECTHBIX NEHCTBUM ¢ yd&TOM OOIMX
HWHTEPECOB U BO3MOXKHOCTEHN KaXI0T0 WIeHa KOJUIEKTHUBA;



IIPUHAMATh LEId COBMECTHOM  JIeITEeIbHOCTH, OpraHW30BBIBATH U
KOOPAWHHUPOBATH JAEUCTBUS IO €€ MOCTHIKEHHUIO: COCTaBJSTh IUIAH JICHCTBHM,
pacnpeeNsaTh poJid ¢ Y4ETOM MHEHHH YYaCcTHUKOB, OOCYKIOaTh pe3yJIbTATHI
COBMECTHOU paboThI;

OLIEHUBATh KayeCcTBO CBOEro BKJIAMAa W KaXJOTO yYaCTHMKA KOMAHJLI B
00IMiA pe3ybTaT Mo Pa3paboTaHHBIM KPUTEPUSIM;

IpejiaraTh HOBBIE TMPOEKTHI, OLIEHWBATh MU C [IO3UIUU HOBHU3HEI,
OPUTMHAIILHOCTH, IIPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIIATh IIO3UTHBHOE CTpATerHIecKoe IIOBECHHE B Pa3IHYHBIX
CUTYalUsX, IPOSABISATh TBOPUYECTBO U BOOOpaKeHUE, OBITh MHUITUATUBHBIM.

OgBj1aienne yHuBepPCAJIbHBIMHU PeryJIATHBHBIMHU AeHCTBUSIMH:

1)camoopranuszanusi:

UCIIO/Ib30BaTh OWONOTMYECKWe 3HAHWS ISl BEIIBICHHWS TpoOIeM | WX
PEIIeHUs] B )KU3HEHHBIX U yUeOHBIX CUTYaIUIX;

BBIOMpaTh Ha OCHOBE OWMOJOTWYECKWX 3HAHWU TIeJIeBble W CMBICIOBBIE
YCTaHOBKH B CBOMX JIEWCTBUSIX U TIOCTYTIKaX IO OTHOIIEHHWIO K JKUBOU TPHUPOJE,
CBOEMY 3/I0POBBIO U 37I0POBBIO OKPYIKAFOIIIHX;

CaMOCTOSITEIBHO OCYIIECTBIISATH TO3HABATEIBHYIO JIESITETHHOCTh, BBISBIISTH
npoOIeMBbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3aadyi B 00pa30oBaTeIbHOMN
IESATEIbHOCTH U )KM3HEHHBIX CUTYaIUsX;

CaMOCTOSITEIIBHO COCTaBJISITH IUJIaH pelIeHuss MpoOjeMbl ¢  y4ETOM
MMEIOIIUXCS PECYpPCcoB, COOCTBEHHBIX BO3MOYKHOCTEH U IIPeATIOUTEHHH;

JaBaTh OLIEHKY HOBEIM CHTYAITHSIM;

pacIIMpATh PAMKH y4eOHOTO TIpeIMeTa Ha OCHOBE JIMYHBIX TIPEIIIOYTeHI;

JieNaTh OCO3HAHHBIM BEIOOP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a perleHue; -

OLIEHUBAThH IPHOOPETEHHBIH OITEIT;

CII0COOCTBOBAaTE ()OPMUPOBAHUIO U IIPOSIBIEHHUIO IIMPOKOW OPYIUIMH B
pasHEIX OONAcTAX 3HAHWH, IIOCTOSHHO IIOBBIIIATH CBOM 00pa3oBaTeNbHBIN |
KyJIbTYPHBIA YPOBEHB.

2)caMOKOHTPO.JIb:

JlaBaTh OLICHKY HOBBIM CHUTyallUsiM, BHOCUTb KOPPEKTHBBEI B JIESITEIBHOCTB,
OLICHUBATh COOTBETCTBUE PE3YIHTATOB IIEIISIM;

BJIAZETh  HaBBIKAMHU  IIO3HABaTEIbHOM  peduiekcur KaKk  OCO3HAHWUS
COBEpPIIAEMBIX JEUCTBUM M MBICTUTENBHBIX IIPOLIECCOB, HMX PE3YyJIbTATOB U
OCHOBaHHM, MCIIONB30BaTh NPUEMBI pediieKCHH [UIsi OLEHKM CUTYyalluu, BhIOopa
BEPHOT'O PeIICHUS;

yMeTh OLIEHWBATH DPHCKM W CBOEBPEMEHHO NPHHMMATH pELIeHHS MO HX
CHIDKEHMUIO;



NpHHUMaTh MOTHBBI M apryMeHTHl JAPYTUX TMpH aHaAM3e Pe3yJIbTaToB
NeSTeNbHOCTH;

3)npuHsTHE ce0sl M APYTHX:

NIPUHUMATh ce0sl, IOHUMAasl CBOM HEeJOCTATKU U JIOCTOMHCTBA;

OpUHUMAaTh MOTHBBI ¥ apryMeHTHl JpyrHMX IIpH aHajlu3e pe3yJbTaToB
JeSTebHOCTH;

MPU3HABaTh CBOE MPABO U MIPABO JIPYTUX HA OMIHOKY;

Pa3sBUBATE CIIOCOOHOCTH MIOHUMATh MUP C MO3UIUU JAPYTOTO YEIOBEKA.

HNPEJIMETHBIE PE3YJIBTATBI

IIpenmerHsie pe3ynbTaThl ocBoeHwst mporpammbel COO mo OGuomornu Ha
6a30BOM ypOBHE BKIIOHAIOT crienuduaeckue s yuedHoro npeamera «buomorns»
Hay4YHbIE 3HAHUSA, YMEHUS U CIOCOOBI AeHCTBHH 1O OCBOEHUIO, UHTEPIPETAIIUN H
nIpeoOpa30BaHUI0 3HAHWHN, BHUE!I JESTEIBFHOCTH IO TTOJNyYeHHIO HOBOT'O 3HAHUS U
NIPUMEHEHHUIO 3HAHWW B PA3MUHBIX y4eOHBIX CHUTYyaIlUsIX, a TakKe B peabHBIX
KU3HEHHBIX CHUTYyalUsX, CBfA3aHHBIX ¢ Oumosiorued. B mporpamme mpeaMeTHBIC
pe3yNbTaThl IPEACTABIEHBI 110 ToAaM 00yUeHusI.

IlpenmMeTrHele pe3ynbTaThl OcBoeHUs ydeOHOro npeamera «buosmorusy ¢ 10
Kllacce NOTKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTH 3HAHUI O MECTe ¥ POJH OMOIOTMH B CHCTEME HAYYHOTO
3HaHWS €CTECTBEHHBIX HayK, B (OPMHUPOBAHHUM COBPEMEHHON €CTeCTBEHHO-
HAY4YHOM KapTHHBI MHpa U HAayYHOI'O MHPOBO33pPEHUS, O BKIIaJe POCCUMCKHUX U
3apyOeXHBIX Y4YEHBIX-OHONOTOB B pa3BHTHE OWONOrHMH, (QYHKIIMOHAIBHOMN
IPaMOTHOCTH YelIOBEKa IS PellleHus KU3HEeHHBIX 3a/1aY;

YMEHHE pPacKphIBaTh COJep)kaHhue OMONOrHYeCKMX TEPMHUHOB W TIOHSTHMN:
KU3Hb, KIETKa, OpraHusM, MerabomusM (OOMeH BellecTB U IIpeBpallleHHe
3HEPrHH), TOMEOCTa3 (CaMOperyIsilus), YPOBHEBas OPraHH3aIUsl JKUBBIX CHCTEM,
CaMOBOCIIPOM3BeJIeHHEe (PEIIPOLYKITHS ), HACIEACTBEHHOCTh, H3MEHYHUBOCTH, POCT U
pa3BUTHE;

YMEHHE H3JaraTb OHOJOTHYECKHe Teopur (KIeTOYHas, XPOMOCOMHas,
MyTalWOHHAas, IeHTpajbHas AOTrMa MOJeKyJIsspHOi Ouonorum), 3axoHel (I
Menpens, T. Moprana, H. 1. BaBunoBa) 1 yueHus (0 LeHTpax MHOrooOpasus u
MIPOMCXOXKIAECHUST KyNbTypHBIX pactenuii H. V. BaBuiosa), ompenensite rpaHHIlbl
UX IIPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMEHHE BIIaJIeTh METOJaM{ HAyYHOT'O TTO3HAHHS B OWOJIOrHHU: HAOIIONEHHE U
OIMCaHHE JXMUBBIX CHCTEM, IPOIECCOB W SIBICHHWM, OpraHU3alMs W IPOBEIACHHE
OMOIOrMY4ecKoro  SKCIePHMEHTa,  BBIABWKCHWE  THIOTE3BI,  BBIIBJICHVE
3aBUCHMOCTH MEXIy HCCIeAyeMBbIMA BEIWYMHAMU, OOBICHEHWE TIOIYHYeHHBIX



pPe3ynbTaTOB, HCHONB30BAHHBIX HAYUYHbIX TOHSATHM, TEOPUA M 3aKOHOB, YMEHUE
JieJIaTh BBIBOJBI HA OCHOBAaHUM IIOJIyYEHHBIX PE3yIbTaTOB;

YMEHHE BBIIENATh CYIIEeCTBEHHBIE IIPU3HAKU BHPYCOB, KJIETOK MPOKAPHOT H
JYKapHOT, OJHOKIIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IpoIleccoB: oOMeHa BEIeCTB M IIpeBpallleHus SHEPTHH B KIIETKE, (POTOCHHTE3,
IUIACTMYECKOI0 M DHEpPreTHdyeckoro oOMeHa, XEeMOCHHTe3a, MHUTO03a, Meio3a,
OIUIOJOTBOPCHMS, PA3MHOXKEHHS, WHIWBHUAYaJIbHOTO Pa3BUTUS OpraHu3Ma
(oHTOTEHE3);

YMEHHE IPHUMEHATH IOIy4YeHHble 3HAHUS I OOBSICHEHUS OMOIOTHYECKUX
IIPOLIECCOB W SIBICHWH, JUIS MPUHATHS MPAKTUYECKUX PEIICHUA B MOBCEIHEBHOU
KU3HUA C IeNnbl0 obecnedeHus Oe30IaCHOCTH CBOEIrO 3/I0POBbS M 3/10POBbS
OKPY’KaIOIIUX JIFOJeH, COOMONEHN HOPM I'PaMOTHOTO NTOBE/ICHUS B OKpY KaroLIei
NIPUPOJIHON cpejie, TOHMMaHue HeOOXOAMMOCTH HCIONB30BaHUSl JIOCTHIKEHUM
COBpEMEHHOH Ouomornut ¥ OMOTEXHOJOTHH IS  palMOHAIBHOTO
IIPUPOIOIOJIB30BAHNS;

YMEHHE pemarh 3JeMeHTapHble TIeHeTHYecKWe 3ala4d Ha MOHO- U
IUTHOpPUIHOE CKpelMBaHUe, CLEIUICHHOE HAacleHOBaHWe, COCTaBISTH CXEMBI
MOHOTUOPHJIHOTO CKpEIIMBAHUS IS TIPEACKA3aHUs HACIEIOBAHUS TPU3IHAKOB Y
OpraHU3MOB,;

yMEHHE BBINIONHATH J1abOpaTOpHbIE W IpaKTHYecKue paboTel, CcOOJIFOAATH
IIpaBuia Opu padoTe ¢ yueOHBIM U J1a00paTOPHEIM 000PYI0BAHUEM;

yMEHHE KpDHUTHYECKH OLICHUBaThb MW MHTEpPIPETUPOBaTh HHGOOPMAIUIO
OMOIOTUYECKOTO  COJEpIKAaHUS, BKIIOYAONIYI0 IICEBIOHAYYHBIE 3HAHUS W3
Pa3IMYHBIX UCTOYHHUKOB (Cpe/icTBa MacCOBOM MHGOpMALMH, HAYIHO-TIOMYIISIpHBIE
MaTepHalibl), 3THYECKHE acCIeKThl COBPEMEHHBIX HCCIICIOBAaHUN B OWOJIOTHH,
MEIHIIHE, OMOTEXHOIIOTHH;

YMEHHE CO037aBaTb COOCTBEHHBIE IIMCbMEHHBIE W YCTHBIC COOOIIEHUS,
0606mas Omonornyeckyro WHGOPMAIMIO U3 HECKONBKHX MUCTOYHHUKOB, IPAMOTHO
UCTIONIB30BaTh NOHATUUHBIN anmapar OMOIOTHH.

IIpenMeTHBIE pe3ynbTaThl OCBOeHUs ydeOHOro npenmera «buomorus» ¢ 11
Knacce OJDKHBI OTPaXKaTh:

c(hOPMHUPOBAHHOCTH 3HAHUH O MECTEe W POJH OMOJIOTHU B CHCTEME HAYYHOTO
3HaHMs €CTECTBEHHBIX HAayK, B (OPMHPOBAHUM COBPEMEHHOH eCTEeCTBEHHO-
Hay4YHOW KapTHUHLI MHUpa M HAYYHOTO MHUPOBO33PEHHUS, O BKJIAJE POCCHUUCKHUX H
3apyOeXHBIX Y4EHBIX-OMOIOrOB B pa3BUTHE OWONOTUH, (GYHKIIHOHAIBHOM
IPaMOTHOCTH YeJoBeKa JJIs pelleHus KHU3HSHHBIX 33134,

YMEHHE paCKphIBaTh COJAEpKaHHe OHOJOTMYECKUX TEPMHUHOB M TIOHSTHH:
BHJI, TIOIYJIALUsS, TEHO(OH/, SBOIONNS, IBIKYIIHE CHIIBI ((haKTOPBI) SBOIFOLIUH,
IIPHCIIOCOOIEHHOCTE OPraHW3MOB, BHI000pa30BaHUE, DKOJIOTHYECKUE (HaKTOpEI,



3KOCHCTEMA, TPOAYLIEHThl, KOHCYMEHTBI, pEeAyUEeHTHI, el  IUTaHus,
AKOJIOTHYecKas mupamMuzia, Ouoreorenos, buochepa;

YMEHHE W3/Iararb OHOJOTMYeCKHe TEOpUH (SBONIONMOHHAS Teopust Y.
JlapBuHa, CHHTETHYECKash TEOpHs JBOJIOLMHU), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apompimeBoro cxoxctsa K. M. bspa, "epemoBaHUs TINIaBHBIX HAIpaBiIeHUH H
nyteit sBomonnu A. H. Ceseprosa, yuenuss o 6uochepe B. V. Bepnanuckoro),
OIIPEJeSITh IPaHULIBI X TPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHE BIaJIeTh METOJAaMU HAyYHOI'0 MO3HAHUS B OMONOruu: HaOIIONeHUE U
OIMICAHHWE JXUBBIX CHUCTEM, MPOIECCOB U SIBJICHWM, OpraHW3alus W TPOBEICHHE
OMONOTMYECKOr0  OKCIepHMEHTa,  BBIABMIKCHHWE  TUIOTE3bl,  BBISBIEHUE
3aBUCHMOCTH MEXIy HCCIEAyEeMbIMA BeIUYMHAMU, OOBSICHEHUE IOIyYEHHBIX
pe3yJIbTaTOB, MCIOIb30BAHHBIX HAYYHBIX IIOHSATHH, TEOpUH M 3aKOHOB, YMEHHE
NeJ1aTh BBIBO/IBI HA OCHOBAHUHY MOYYCHHBIX PE3YJIbTATOB;

YMEHUE BBIIEIATh CYIIECTBEHHbIE IIPU3HAKU CTPOCHUSI OMOJIOIMYeCKUX
OOBEKTOB: BHUIOB, MONYJANUN, TNPOAYIEHTOB, KOHCYMEHTOB, pPeIyLeHTOB,
GMOTEOLICHO30B M SKOCHCTEM, OCOOEHHOCTH IIPOLECCOB:  HACIEICTBEHHOI
W3MEHYMBOCTH, €CTECTBEHHOIO OTOOpa, BUI000pa30BaHMs, MPUCIIOCOOISHHOCTH
OpPraHM3MOB, JEHCTBHA 3SKOJIOTMYECKUMX (aKTOpOB Ha OpraHU3Mbl, [epeHoca
BEIIECTB M II0TOKA 3HEPTHM B 3KOCHCTEMaX, AHTPOIIONEHHBIX WM3MEHEHUU B
9KOCHCTEMaX CBOEH MECTHOCTH, KPYroBOpOTa BEUIECTB W OHOTCOXUMHYECKUX
LIMKJIOB B buochepe;

yMEHHE NPHUMEHATH IOJIy4eHHBIC 3HAHUS I OOBSICHEHUsS] OMOJOTrMYEeCKHX
IPOLECCOB M SIBJIEHUH, Ui NPHHATHS NPaKTUYECKUX PEIIeHUN B IOBCEIHEBHOM
KH3HU C Lenbio obecriedeHusi 0Oe30MaCHOCTH CBOErO 3I0POBBSI M 3I0POBBSI
OKPY’KaIOIUX JIFOJIEH, COOMIOACHUS HOPM IPAMOTHOTO MTOBEICHUS B OKPYIKAFOIIEH
IIPUPOJHOM cpene, NOHWUMaHWEe HEOOXOIMMOCTH HCIIONB30BAHMS JTOCTHIKEHUMN
COBpEMEHHOM OHMOJIOTUH JUIsl PAllMOHAIEHOTO IIPUPOIOTIONB30BAHMUSE

yMEHHE pellaTh 3JIeMeHTapHble OMOIIOTHYECKUE 3a7aud, COCTABISATh CXEMBI
IEPEHOCa BEIIECTB M SHEPTUU B 3KOCHCTeMax (1IeTH MTUTAHus );

yMEHHE BBINONIHATH JIA0OpaTOpHble W IpakTHYecKue paboThl, COOJIONATh
[IpaBuiia IIpu padote ¢ yaeOHBIM U J1ab0paTOpHBIM 000PY/I0BAHUEM;

yMEHHE KPUTHYECKHA OICHMBAThb W WHTEPIPETHPOBATH HH(DOPMAIUIO
OMOJIOrMYecKOro COAEp)KaHWs, BKIIOYAIONIYI0 TICEBAOHAYYHBIE 3HAHUSA U3
pasIMYHBIX UCTOYHUKOB (CpelICTBA MacCOBOM MHGMOpMAINK, HAYTHO-TIOIYIIPHEIE
MaTepHalbl),  pPaccMaTpPWBaTh  IJIOOAIBHBIE  DKOJOTHYECKHE  MPOOJIEMEI
COBPEMEHHOCTH, (POPMUPOBATH 11O OTHOILIEHUIO K HUM COOCTBEHHYIO MTO3UIHIO;

YMEHHE CO37aBaTh COOCTBEHHBIE ITUCHMEHHBIE M YCTHBIE COOOIIEHWMS,
00001mas OMoIOrHUecKyr0 UHQOPMAIMIO U3 HECKOJIBKHX HCTOYHUKOB, IPAMOTHO
KCII0JIb30BaTh MOHATUMHBIN armapaT OMOJIOTHH.



TEMATHYECKOE IIJNTAHUPOBAHUE

10 KJIACC
KoanuecTBouacon DJIeKTPOHHBIE
Ne HaumenoBanuepasieioB U — P
u/n TeMIIPOIrPaMMbl Bceero Konrponsusiepaborsr | Ilpakruuecknepaborsi o |
o0pa3oBaTeJbHbIEpPeCcypPChl
bubmorexa [IOK R
1 1 ;
i - 3 https://m.edsoo.ru/7f41¢292
' ) JK¥BBIE CHUCTEMBI U HX ) bubmmorexa [IOK
OpraHu3anus https://m.edsoo.ru/7f41¢292
3 XUMUYECKUH COCTAB U CTPOCHHE g | bubmuorexa IJOK
KIIETKH https://m.edsoo.ru/7f41¢292
4 KusuenesarensH0CThKIETKHA 6 Brbmmorexa LIOK
https://m.edsoo.ru/7f41¢292
PazMuOXeHHE U
5 HAHIUBUAYaTbHOE Pa3BUTHE 5 | BabuygieRs IOK
P https://m.edsoo.ru/7f41c292
OpraHu3MOB - o
6 HacnencrBeHHOCTD U g 15 bubnmnoreka IJOK
U3MEHYHBOCTLOPTraHU3MOB ' https://m.edsoo.ru/7f41¢292
7 Cenexuusiopranu3MoB. 3 bubimoreka IJOK
OCHOBBEIOHOTEXHOIOTUH https://m.edsoo.ru/7f41¢c292
bubmmorexa [JOK
8 P 1 1
€3E€PBHOCBPEMA _ ) https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I1O 34 ) 4
[TPOI'PAMME



https://rn.edsoo.ru/7f41c292
https://rn.edsoo.ru/7f41c292
https://rn.edsoo.ru/7f41
https://rn.edsoo.ru/7f41c292
https://rn.edsoo.ru/7f41
https://rn.edsoo.ru/7f41c292
https://rn.edsoo.ru/7f41c292
https://rn.edsoo.ru/7f41c292

11 KJIACC

KommiecrBouacos JIEKTPOHHbIE
Ne HanmenoBanuepasieo u ——
n/u TeMIPOrpaMMbI Bceero Kourpoasusiepadorsr | Ilpakruyeckuepatorsi P
: oOpazoBaTeabHbIEPECYPCHI
Bubnuorexa [JOK
1
L B RRTed ? https://m.edsoo.ru/7f4 1cc74
5 BozaukHOBeHNE U pa3BHTHE 9 | 0.5 bubmorexa [JOK
JKU3HU Ha 3eMITe ’ https://m.edsoo.ru/7f41cc74
3 Oprasau3Ms! 1 5 1 Bubnuorexa [[OK
OKpyKalomascpena https://m.edsoo.ru/7f41cc74
4 CooO1ecrea v 9 Bubnmoreka I[JOK
9KOJIOrHYCCKHECHCTEMBI https://m.edsoo.ru/7f41cc74
bubmuorexa [JOK
P
. D * 1 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO HACOB 110 14 ) 25
[TPOT'PAMME '



https://rn.edsoo.ru/7f41
https://rn.edsoo.ru/7f41cc74
https://rn.edsoo.ru/7f41cc74




NHOYPOYHOE IIJTAHUPOBAHUE

10 KJACC
.J Ne KoaungecTBouacon
' aram3yd | DJaekTponunsienudposbieodpazoBarT
n | Temaypoxa Bee | Konrpoanneie | IIpakTudeckue A Y . p 3
eHHUs eJIbHbIePeCyPChI
/ ro paboThI paboThI
|
buonorus B cucreMe HayK. bubimoreka [IOK
1 KonTpomnsnas pabora Nel. 1 1 https://m.edsoo.ru/863e6122https:/m.eds
BBOIHBIRKOBTPOIIE. 00.1ru/863e632a
MeToapl IIO3HAHUS JKHBOM
npupojel. IpakTuyeckas
) pabora Ne 1 «Mcmonp3oBanue 1 0.5 bubmuorexa [TOK
PasUYHBIX METO/IOB IIPH ’ https://m.edsoo.ru/863e6122
U3yYEHHH OHOIOTHIECKUX
00BEKTOBY
3 bronorumyeckue cucTeMsbl, ) butmmorexa ITOK
IPOIIECCH] H UX U3YyUCHUE https://m.edsoo.ru/863e6564
4 XUMUYECKHAN COCTAB KIETKH. 1 bubmuorexa [IOK
Bosia 1 MuUHEpaIBHBIE COJIH https://m.edsoo.ru/863e674¢
5 benku. CocraB u crpoeHue 1 bubmorexa [IOK
OenkoB https://m.edsoo.ru/863e6b72
DepMenThl — OUOTOTUYECKHE
KaranuzaTtopsl. Jlaboparopras
6 aboTa Ne ]p<<I/I3 qe}ire ’ 1 0.5 e I
P B uy ’ https://m.edsoo.ru/863e6b72
KaTATUTUYECKONW aKTUBHOCTH
(hepmeHTOB (Ha pUMepe



https://rn.edsoo.ru/863e6122https://m.eds
https://rn.edsoo.ru/863e6122
https://rn.edsoo.ru/863e674e
https://rn.edsoo.ru/863e6b72
https://rn.edsoo.ru/863e6b72

aMUIIa3bl WIK KaTaIas3sl)»

«Habmonenue MuT034a B
KJIeTKaX KOHYMKA KOPEUIKa
JIyKa Ha TOTOBBIX

7 Yraesopasl. Jlunumst Sl g
: https://m.edsoo.ru/863e¢6870
bubmmrorexa IJOK
8 Hyxnennorsiekucinotsr. ATO
y BT https://m.edsoo.ru/863e6d5¢
9 Hcropust 1 METOMIBI M3yIESHHS bubnuorexa ITOK
kietku. Knerounasreopus https://m.edsoo.ru/863e6e88
10 Kuerka Kak menocTHas JKuBast
cucreMa
Crpoenue s3ykapuoTHIecKoi
xietku. Jlaboparopras pabora
Ne 2 «M3yuenne cTpoeHHs
& . P bubmoreka [JOK
KIIETOK paCTeHHMH, KHBOTHBIX,
11 e e 0.5 https://m.edsoo.ru/863e6ff0https://m.edso
P P A 0.ru/863e716¢
MMKPOCKOIIOM Ha I'OTOBBIX
MHKpOIpernaparax 1 ux
OTIIUCAHHEY
2 ObmenBermecTBHIMMETA60TA3 buGmorexa I[JOK
M https://m.edsoo.ru/863e766¢
13 ®oTocHHTE3. XeMOCHHTES e
https://m.edsoo.ru/863¢7¢98
14 DHepreTHyecKHioOMeH Batorsn LIOK
https://m.edsoo.ru/863e7aae
Ku3HeHHBIT UK KIIETKH.
Henenue xinerku. Mutos.
15 Jlaboparopnas pabora Ne 3 0.5 bubmmorexa [JOK

https://m.edsoo.ru/863e7dc4



https://rn.edsoo.ru/863e6870
https://rn.edsoo.ru/863e6d5c
https://m
https://m.edsoo.ru/863e6ff0https://m.edso
https://m
https://m.edsoo.ru/863e7c98
https://ni.edsoo.ru/863e7aae
https://rn.edsoo.ru/863e7dc4

MHKpPOIIpenapaTaxy

16 buocunTes 6enka. Peaxims bubmorexa LIOK
MATPUYHOI'O CHHTE3a https://m.edsoo.ru/863e796¢
Tpascsius — Bubnmoreka [JOK

17
ouocunTe36eKa https://m.edsoo.ru/863e796¢

18 Hexnerounsie(pOpMBIKA3HT — bubmorexa [JOK
BUPYCEHI https://m.edsoo.ru/863¢7540
@ bubmmoreka [TOK

OPMBIPA3MHOKEHHUSOPraHus

19 e https://m.edsoo.ru/863¢81b6https://m.eds

00.ru/863e83 1e

20 Meiios bubmiorexa [JOK

https://m.edsoo.ru/863e7f4a

Obpaszoranue u pa3BUTHE

MOJIOBBIX KIIETOK.

OmonoTBopenue.

21 Jlaboparopras pabora Ne 4 0.5 Bpmeesg IR

https://m.edsoo.ru/863e81b6

«M3ydenue CTPOCHHUS TIOTOBBIX

KJIETOK Ha FOTOBBIX

MHKpOIIpenapaTax»

2 WuuBuyansHOEpa3BUTHEOPT bubmioreka [[OK
aHU3MOB https://m.edsoo.ru/863e8436
I'enernka — Hayka o

Bubmmorexa [JOK
23 HACJIEICTBEHHOCTH U
https://m.edsoo.ru/863e8612
_ HM3MEHYHBOCTH O
3aKOHOMEPHOCTH

54 | HBACTENOBAHNA NPHSHAKOB. butmorexa LIOK

Momnorubpuasoe https://m.edsoo.ru/863¢8878

CKpeLIUBaHKE



https://rn.edsoo.ru/863e796e
https://in.edsoo.ru/863e796e
https://rn.edsoo.ru/863e7540
https://rn.edsoo.ru/863e8
https://m.eds
https://rn.edsoo.ru/863e7f4a
https://rn.edsoo.ru/863e81
https://rn.edsoo.ru/863e8436
https://rn.edsoo.ru/863e86f2
https://rn.edsoo.ru/863e8878

25

JlurnbpuaHoecKpemuBatme.
3aKOH HEe3aBUCUMOT'O
HACJIeOBAHMUS IPH3HAKOB

bubmoreka [OK
https://m.edsoo.ru/863e89a4

26

CuennenHoe HacjeI0BaHHE
npusHakosn. Jlaboparopras
pabota Ne 5 «M3yuerne
pe3yJIbTATOB MOHOTHOPHUIHOTO
¥ TUTUOPHIHOTO CKPEIIABAHMS
y Ap0o30(HIIBI HA TOTOBEIX
MHKpOIIpenaparax

0.5

bu6mioreka [JOK
https://m.edsoo.ru/863e8c60

27

I'enernxa mona. Hacnenosanme
MPU3HAKOB, CIEIUIEHHBIX C
TIOJIOM

bubmoreka [JOK
https://m.edsoo.ru/863e8c60

28

HN3MeHYHBOCTS.
Henacnencrsennas
U3MeHYnBOCTh. JIaboparopHas
pabora Ne 6.
W3yuennemoaupuranmoHHONK
3MEHYHBOCTH,
HOCTPOEHHEBAPHALIHOHHOTOPSI
Jla ¥ BApHAITMOHHONUKPUBOI»

0.5

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

29

Hacnencreennas
u3MeHuBOCTh. JlabopatopHas
pabora Ne 7. « Ananus
MYyTaI|i y 1po30(uIbl HA
rOTOBBIX MAKPOIIperapaTax»

0.5

bubmmorexa [TOK
https://m.edsoo.ru/863e8efe

30

I'eneTnkauenosexa

31

O6ob1menue 0o TemMe

bubmiorexa [TOK
https://m.edsoo.ru/863e8d78

|
|
|
|
|
L
— —
|



https://rn.edsoo.ru/863e89a4
https://rn.edsoo.ru/863e8c60
https://rn.edsoo.ru/863e8c60
https://rn.edsoo.ru/863e8efe
https://rn.edsoo.ru/863e8d78

«HacnenctBeHHOCTD U
HM3MEHYUBOCTH OPTaHU3MOBY
KonTponbras paboTa Ne2.

1 Cenexnus Kak Hayka 1 1 bubnuorexa IIOK
TpoIece https://m.edsoo.ru/863e9214
MeTtoab! 1 JTOCTHIKEHUS

33 CCJ‘IE:KEHH icreﬂnﬁ u 1 Smteress LUK

E https://m.edsoo.ru/863¢9214
MHBOTHBIX

34 BHOTEXHOIOrHAKAKOTPACIIBIIPO i bubmuorexa IIOK

U3BOJCTBA https://m.edsoo.ru/863¢9336
OBILEE KOJIMYECTBO HACOB 34

10 ITIPOTPAMME



https://rn.edsoo.ru/863e9214
https://rn.edsoo.rii/863e9214
https://m

11 KJIACC

Ne KoimuecrBouacon
HMaran3yd | DaexrponHblenudpoBbieodpazoBaT
o/ Temaypoka Bee | Kontpoasnsie | IlpakTuyeckue i eIBHBIEPECyPChI
“ ro padoTsI paboTel
DBOIIIOIHS B METOIBI €& i bubmorexa [IOK
H3YYCHUS https://m.edsoo.ru/863ea20e
Wcropus pazsutust i | bubmorexa [[OK
NpeJCTaBIeHHH 00 SBOJFOIUU https://m.edsoo.ru/863¢9570
R 1 bubmuorexa [JOK
hitps://m.edsoo.ru/863e9¢cle
[Homynsimus xax
SIIeMEHTapHas eIMHHLIA BHIA
H sposroran. JlaboparopHas 1 0.5 bubmoreka [JOK
pabora Ne 1 «CpaBnenue g https://m.edsoo.ru/863¢99c6
BHIOB 110 MOp(onoruyeckomy
KPUTEPHIO)
BIDKYIIUE CUITBI
gﬂemg}lll;apﬂme daxTopsl) 1 BEtuMptRRTIOK
https://m.edsoo.ru/863e9da4
3BOJTIOIHH -
EcrecTBennslit 0T00p 1 ero ; bubmorexa [JOK
popmbr https://m.edsoo.ru/863e9ed0
Pe3ynprarsl HBOMIONUY:
[IPUCIIOCODIEHHOCTD
OpPTraHU3MOB U | 0.5 bubmorexa [[OK
BU1000pa3zoBaHue. https://m.edsoo.ru/863e9fde
Jlaboparopraspabora No 2 ‘

| «OnucanuenpucrnocoOIeHHOC



https://rn.edsoo.ru/863ea20e
https://rn.edsoo.ru/863e9570
https://rn.edsoo.ru/863e9da4
https://rn.edsoo.ru/863e9ed0
https://m

THOPraHU3Ma H
eEO0THOCUTENBHOTOXapaKTepay |

g Harpasnenus u bubmoreka [[OK
Y TUMAKPO3BOIOLIMH https://m.edsoo.ru/863e9cle

9 HeobparuMoCTBIBOMOLHH

10 Wcropus )xu3au HA 3eMIle U
METO/IbI €€ U3yUEeHUS

1 ['urore3s! MpOUCXOKACHUSA bubmorexa I[JOK
JKU3HU Ha 3emile https://m.edsoo.ru/863ea5a6

2 PasBurHe xu3HA HA 3eMIIe 1Mo bubmmorexa [JOK
Jpam U [epHoiaM https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbI YBOJIIOIMA
PacTHTENBHOTO M JKUBOTHOTO

13 mupa. [Ipaxtudeckas pabora 0.5 bubmorexa [JOK
Ne 1 «M3ydenue ucKomaeMbrx ’ https://m.edsoo.ru/863ea8bc
OCTaTKOB PACTEHUN U
JKMBOTHBIX B KOJUICKITHSX)

14 CoBpeMeHHAsCHCTEMAOPTaHu bubmorexa [JOK
9EeCKOroMUpa https://m.edsoo.ru/863ea4 8e

15 OBoONHSYeI0BeKa bubmmorexa [JOK
(arTpOIIOreHE3) https://m.edsoo.ru/863eac2c

16 JBmxympecuiisl (GakTopsl) bubnuorexa [IOK
aHTPOIOTEHE3a https://m.edsoo.ru/863ead44

17 OCHOBHBICCTATHHIBOJIIOITHHY
eJI0BEKa
Yemnosedyeckue pachl H

18 NPUPO/IHBIE aAITAHI bt 0K .
B https://m.edsoo.ru/863eacal |


https://rn.edsoo.ru/863e9cle
https://m
https://ni.edsoo.ru/863ea6be
https://rn.edsoo.ru/863ea8bc
https://rn.edsoo.ru/863ea48e
https://rn.edsoo.ru/863eac2c
https://rn.edsoo.ru/863ead44
https://rn.edsoo.ru/863eaea2

Pezepearsblii ypok. O600menue

19 110 Teme «Bo3HUKHOBEHHE H
Pa3BUTHE XHU3HU HA 3eMIIe)»

20 | DOxonorusKaKHayka

21 Cpenpr oburanus u bubmmorexa [JOK
9KOJIOIHYeCKUe GaKTopsl https://m.edsoo.ru/863eafec
Abuotnueckue GpaKTopsl.
JIaGoparopnast pabota No 3.
«Mop@osoruueckne

) 0COOEHHOCTH PACTEHUI U3 0.5 bubmorexa [IOK
PasHBIX MECT OOUTAHUS. ’ https://m.edsoo.ru/863eb10e
JIaboparopnas paGora Ne 4.
«BrnusHue cBeTa Ha pocT U
Pa3BHTHE YEPEHKOB KOJIEYCa

23 bruotnueckuedakTopsl Stamorera [0

https://m.edsoo.ru/863eb348

DKonoruveckue
XapaKTEPUCTHKH TTOILYJISIIHH.

24 ITpaxtuaeckas pabora Ne 2 0.5
«ITogcuér mmoTHOCTH '
TIOTTYJISIIAI pa3HBIX BHJIOB
pacTeHum»

25 CoobmecTBaopraHu3MoB — bubmoreka [JOK
OHOIEHO3 https://m.edsoo.ru/863eb46a

% OKOJIOrHYeCKUECUCTEMBI Bbubmioreka [JOK
(9KOCHCTEMBI) | ~ https://m.edsoo.ru/863eb46a
OCHOBHEBIE TOKA3aTEIH

27 9KOCUCTEMBI. DKOJIOTHIESCKUE S

mUpaMHIbl.

https://m.edsoo.ru/863ebsfa
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CBOHCTBadKOCUCTEM. -
Cykieccust
28 HpHpo,uHmeSKocncTeMm 1
| 29 AHTponoreHHEIeBKoc}fICTeMBI | 1 ,
30 buochepa — | 1 | bubmmoreka [JOK
rnobanbHAIIKOCHCTEMA3EMIIN https://m.edsoo.ru/863ebbSe
3 3aKOHOMEPHOCTHCYIIIECTBOBA | . bubmmorexa IIOK
Husibnocheps : https://m.edsoo.ru/863ebd16
YenoseyecTBo B
32 1
buochepe3emn
1 CocyniecTBOBaHHEIPUPOIBL K 1 butmoreka [JOK
YEJI0BEYECTBA https://m.edsoo.ru/863ebale
Pesepeurlit ypok. Obobmenne
34 Tembl «Coob1necTBa 1 1
9KOJIOTHYECKHE CUCTEMBLY
OBIIEE KOJIMYECTBO YACOB 34 0 25
[10 [TPOI' PAMME



https://rn.edsoo.ru/863ebb5e
https://rn.edsoo.ru/863ebdl6

YYEBHO-METOIUYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOTI'O NTPOIIECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJIS1 YHEHHUKA

buonorus. O6imas 6uonorus, 10 xmace/ Cusornazos B.U., Aradonosa M.b.,
3axaposa E.T., O0mecTBO ¢ OrpaHu4eHHO O0TBETCTBEHHOCTHIO «[[PODAY;
Axnmonepnoe ob1ectBo «M3narenbetBo «I IpocBemenues

BBenure Bapuant

METOAUYECKHUE MATEPUAJIbBI U151 YUUTEJIS
Bsenure B.B. Ilaceunux, I'.I'. [1Iserios, T.M. Edpumosa buonorus 10-11 xnaces!
basoseiii yposeHs [loypounsie pazpadorku Mocksa " IIpocsenienue" 2023

JaHHBIC

MU PPOBBIE OBPA30BATEJIBHBIE PECYPCHI U PECYPCBHI CETH
UHTEPHET

Beenute «Eaunas xomnexus [{udposerx O6pazoBaTensHEIX Pecypcory (Habop
uppoBeIx pecypeos (http://school-collection.edu.ru/).
http://bio.1september.ru/urok/ -Matepuaisl k ypoky. Bce paboThl, Ha OCHOBE
KOTOPBIX CO3/aH cait, Obun omybnukoBanb! B razere "buonorus". ABTopamu
caiiTa npojenana OosplIas paboTa 1Mo CUCTEeMaTU3MPOBAHHUIO MA3€THRIX CTaTel ¢
y4€TOM IIKOJIbHOM yueOHOM nmporpamMmsl 1o mnpeamerty "buonorus".
www.bio.nature.ru — Hay4HBIE HOBOCTH OHOJIOTHU

http://ebio.ru/ - DnexrponHsIil yuebuuK «Bruonorusy. ComepKuT Bee pasiels

Ouonorun: 6O0TaHUKY, 300JI0THIO, aHATOMHUIO U (DU3UOIOTHUIO YEJI0BEKA, OCHOBEI
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[IUTOJIOTMH U TeHETHKH, SBOJIIOLIUOHHYIO TEOPHIO U HKOJIOTHIO. MOXKeET OBIThH
PEKOMEH/IOBaH YYalluMCs I CAMOCTOSITEIEHON pabOTHL.
http://www.gbmt.ru/ - 'ocynapcrBennsiit bruonoruueckuii myseit um. K. A.
TumupsizeBa. Buptyanbnsie skckypeuu: JKuBoTHBIE B MUbAX U JIEreH/Iax,
XusotHsle-cTpoureny, 3aboTa o noroMcTBe, OnacHsie KUBOTHBIE. [ [udpoBsie

KOITHH (I)OH)Ia My3ed MOTYT OBITH MCITOJIH30BaHbI B KAYECTBE IfIJ’IJIIOC'IpaLIHﬁ
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