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HOACHUTEJIBHASA 3AIINCKA

IIpu pa3paboTke mporpammbl MO OHUOJOTMM TEOPETUYECKYIO OCHOBY st
onpeneneHusl MoAX0J0B K (OPMHPOBAHUIO COAEpKAaHUA Y4EOHOTro NpeaMera
«buonorus» cocraBunM: KoHuenryainbHele nonoxenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJeH, colepKaHus, pe3yabTaToB OOy4YeHUs U
TpeOOBaHUM K YPOBHIO MOATOTOBKHU BBIITYCKHUKOB, MOJIOKEHUSI 00 OOLIUX LENSAX U
NPUHIIMIAX, XaPAKTEPU3YIOIIMX COBPEMEHHOE COCTOSSHUE CHCTEMBI CPEIHETO
ob1iero oopazoBanus B Poccuiickoit denepannu, a Takxke MOJ0KEHUs 0 cienuduke
Ouosioruu, €€ 3HAYEHWU B TIO3HAHUU JKUBOM MOPUPOALI U O0OECICYEHUU
CYILIECTBOBAaHMS 4eJloBeuecKoro obmniecrBa. CorsacHO Ha3BaHHBIM IOJIOKEHUSM,
oTpe/ielIeHbl OCHOBHBIE (DYHKITUHU TPOTPaMMBI TT0 OMOIOTHH U €€ CTPYKTYDA.

[Tporpamma no Onooruu Ta€T NpeICTaBICHUE O MENsIX, 00 O0IIeH cTpaTerun
oOyd4eHMs1, BOCTUTAHUS U Pa3BUTHS 00YUaAIOMINUXCS CPEACTBAMHU YIEOHOTO TIpeIMeTa
«buonorusy, onpenenser 00s13aTeILHOE MPEIMETHOE COJIEPKAHKE, €TO CTPYKTYDPY,
pacmpeneneHue Mo pasjeliaM U TeMaM, PEKOMEHAYEMYIO MOCJIeI0BATEIIbHOCTh
U3y4YeHHUS] YI4EOHOro MaTepHrayia ¢ yuéToOM MEXIIPEAMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3EH, JIOTUKM OOpa3oBaTEeNbHOrO IMpOIecca, BO3PACTHBIX OCOOEHHOCTEN
00yJaroImmxcs.

B nporpamme o 6uon0ruu TaKke yUuTHIBAIOTCS TPEOOBAHUS K TIIAHUPYEMBIM
JUYHOCTHBIM, METANpEAMETHBIM W TPEIMETHBIM pe3yjbTaTaM oOO0ydeHUs B
dbopmMupoBaHumn OCHOBHBIX BUJIOB y4eOHO-TI03HABATEILHON
NeATEIbHOCTH/YUYeOHBIX JEHCTBUM OOYYAIOMIMXCA IO OCBOCHHUIO COJCpKaHUSA
OMOJIOTUYECKOr0 00Pa30BaHUSI.

B nporpamme no 6uonoruu (10—11 kmaccel, 6a30BbIH YPOBEHB) peaan30BaH
OPUHIIMI T[PEEMCTBEHHOCTH B H3y4Y€HUU Ouoioruu, Ojarojaps 4emy B Hei
IPOCMAaTpPUBAETCSl HAIMpPABJICHHOCTh Ha pPa3BUTHE 3HAHUW, CBSI3aHHBIX C
dbopMUpOBaHMEM  €CTECTBEHHO-HAyYHOIO  MHPOBO33PEHHS, IEHHOCTHBIX
OpUEHTALMH JTUYHOCTH, IKOJIOTUUECKOr0 MBIIUICHUS, MPECTABICHUN O 3J0pOBOM
o0Opase XKM3HU U OEpEeKHBIM OTHOILIEHWEM K OKpYXalolled MPUPOJHON cpele.
[ToaToMy Hapsny ¢ U3ydeHHEM OO0IIEeOMOIIOrMUEeCKUX TEOpUM, a TaKKe 3HAHUU O
CTPOCHUHU KUBBIX CUCTEM PAa3HOTO paHTa M CYHIHOCTH OCHOBHBIX MPOTEKAIOLIUX B
HUX TPOLIECCOB B MPOTrpaMMe MO OMOJIOTUM Y/IENEHO BHUMAaHHUE HCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUM B TTOBCEIHEBHOM JKU3HU JIJI PEIICHUS MPUKIIAIHBIX 3a/1a4, B
TOM 4YHCIe: TPO(PUIAKTUKY HACIEACTBEHHBIX 3a00JIEBaHMI 4YENOBEKa, MEIUKO-
F€HETUYECKOT0 KOHCYJIbTUPOBAHMS, 000CHOBAHHUS HKOJIOTMUECKH 11€71€CO00Pa3HOT0
MOBEJACHUSA B OKPYXKArOLIEH MPUPOJHON CpEAe, aHaInU3a BIMSHUSA XO3IMCTBEHHOMU
JEATEeIbHOCTH YeJI0OBEKAa Ha COCTOSIHUE MPUPOJHBIX U UCKYCCTBEHHBIX SKOCUCTEM.
VYcunenne BHHMMaHUA K TPUKIAAHOM HAMNpaBICHHOCTH Y4eOHOro IMpeaMera
«buonorus NpoJUKTOBAHO HEOOXOAUMOCTHIO 00ECTIEYEHHS YCIOBHMA 1JI peIEeHUs



OJIHOM W3 aKTyaJbHBIX 33J]lay IIKOJBHOTO OMOJOTUYECKOr0o 00pa30oBaHMs, KOTOpas
npeanoiiaraetT (GopMUpPOBaHKUE Yy OOYYAIONTUXCS CIIOCOOHOCTH aJIalTHPOBATHCS K
U3MEHEHUSIM JTUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHUPA.

buonoruss Ha ypoBHEe cpeaHero oOmero 0o0pa3oBaHHUS 3aHUMAET BaXKHOE
mecto. OHa oOecrieunBaeT (QOpMUPOBAHHE y OOYYAIOMIMXCS MPEICTABICHUNA O
HAyYHOW KapTUHE MHpa, paclIdpsieT U 0000UIaeT 3HAHUSA O KUBOW IpHUpoje, €€
OTJIMYUTENIbHBIX MNPHU3HAKAX — YPOBHEBOW OpraHW3allMi U HBOJIOLMH, CO3AET
yCIOBUS  JJIA:  TO3HaHUS ~ 3aKOHOB  JKMBOM  MPHUPOIbI,  (OPMUPOBAHUS
(GYHKIIMOHATBHOM TPaMOTHOCTH, HaBBIKOB 370pOBOTO U 0Oe3omacHoro ooOpasa
KU3HU, SKOJIOTMYECKOTO MBIIIJIEHUS, IEHHOCTHOIO OTHOIIEHUS K dKUBOW MPUPOJIE
U YEJIOBEKY.

Bbonbioe 3HaueHNE OMOIOTHS UMEET TaKXKE JIJIsSl PEIICHUSI BOCIIUTATEIbHBIX U
pa3BUBAIOLIMX  3aJa4  CpeJHero  obumiero  o0pa3oBaHUs, COLMATU3ALMU
oOyyvarontuxcs. M3ydyenue 6uosiornu oOecrneyuBaeT yciaoBus sl GOpMUpPOBAHUS
WHTEJJICKTYJIbHBIX, KOMMYHHUKAIIMOHHBIX W  HWH(GOPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIbTYpPbI, CIIOCOOCTBYET HWHTErpallud OMOJIOTHYECKHX 3HAHUMU C
MPEACTABICHUSIMU U3 JPYTUX YUEOHBIX MPEIMETOB, B YaCTHOCTH, (U3UKH, XUMUU U
reorpaduu. Ha3BaHHBIE TMOJOXKEHUS O TMpeJHa3HAYEHUU Y4YeOHOTO IMpeaMeTa
«buonorus» cocTaBUIM OCHOBY JUIsl OIpENeNieHHus IOAXOJ0B K OTOOpy u
CTPYKTYPUPOBAHUIO €ro COJIEpXKaHUsI, NPEACTaBIECHHOTO B MpOrpamMme [0
OMOJIOTUH.

Ot6op coaepxkanusi yueOHoro mpeamera «buosorus» Ha 06a30BOM YpOBHE
OCYLIECTBIEH € MO3UIMI KyJIbTYpOCOOOPAa3HOTO MOJAXO0/Aa, B COOTBETCTBUHM C
KOTOPBIM OOydYaromuecss JOJKHbI OCBOMTH 3HAHUS W YMEHUS, 3HAYUMBIC IS
dbopmupoBaHuss 0OIIEH KyJIbTyphl, ONpPEACISIONME aJeKBAaTHOE IOBEICHUE
YeJIOBEKa B OKPY’KAIOUIEH MPUPOAHON cpejie, BOCTPEOOBAHHBIE B MOBCEIHEBHOM
KU3HU U TPAKTUYECKOM aestenbHOCTH. Oco00e MEeCTO B ATOM CHUCTeME 3HaHUU
3aHUMAIOT JIEMEHTHI COJICPKAHUS, KOTOPBIC CITy)KaT OCHOBOMU JJisi (pOPMUPOBAHUS
IPEACTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAy4YHOM KapTUHE MHUpa U
[EHHOCTHBIX  OPUEHTAIUSAX  JIMYHOCTH, CIIOCOOCTBYIOIIMX  T'yMaHU3alluu
OMOJIOTUYECKOTO 00pa30BaHUSI.

CtpyKTypupoBaHHE COACpPKAHUSI Y4EeOHOTO MaTepuana B IporpaMMme IO
OMOJIOTUM OCYIIECTBIICHO C Y4YETOM MPHOPUTETHOTO 3HAYCHUS 3HAHUA 00
OTJIMYUTENBHBIX OCOOCHHOCTSX >KHBOM MPUPOBI, O €€ YPOBHEBOW OpraHU3alluu U
ABOJTIOIMHU. B COOTBETCTBHM C 3TUM B CTPYKTYpe yueOHOTO mpeaMeTa «bruomorus
BBIJICJTIEHBI CIIEYIONINE COoJepKaTeabHble JIMHUM: «bronorus kak Hayka. MeToabl
HAy4YHOTO TO3HaHUs», «KieTka kak Oumosiormueckas cucremay, «OpraHu3M Kak
Oouonornueckas cucrema», «CucreMa M MHOTOOOpa3Me OPraHUYECKOrO0 MHUPAY,
«IBOJIOLMS KUBOU MPUPOABD), « IKOCUCTEMBI U MIPUCYIIUE UM 3aKOHOMEPHOCTI».



Lens uzyuenus yueOHOro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJIAJICHUE  OOYYAIONIMMHUCS  3HAHUSMHU O  CTPYKTYPHO-(PYHKIIMOHAIBHOU
OpraHu3allMi >KUBBIX CHCTEM pAa3HOTO paHra ¢ NPUOOpPETECHUE YMEHH
UCIIOJIb30BaTh OTU 3HAHMS MJII TPAMOTHBIX JIEUCTBUH B OTHOIICHUH OOBEKTOB
YKUBOUW TIPUPOJIBI U PEIICHUS] PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

JlocTikenne 1enu u3ydeHus yuyeOHoro npeamera «buonorus» Ha 6azoBom
ypOBHE 00ecTieunBaeTCs PEIICHUEM CIIEAYIOINX 3aa4:

OCBOCHHME OOYYAIONIMMHCS CUCTEMBbl 3HAHUW O OMOJOTUYECKUX TEOPHUSX,
YUYEHMSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPABUIIAX, CIY>KAIIUX OCHOBOM
JUist POPMHUPOBAHUSI TIPEACTABICHUM O €CTECTBEHHO-HAy4YHOW KapTHHE MHpa, O
METO/IaX HAyYHOI'O MO3HAHMS, CTPOSHUH, MHOTOO0pa3uu U OCOOCHHOCTSAX KUBBIX
CHUCTEM Pa3HOTO YPOBHSI OpraHU3AIMU, BBIAAIOMINXCS OTKPBITUSIX U COBPEMEHHBIX
UCCIJIeIOBAHUSIX B OMOJIOTHH;

dbopMupoBaHuE y OOYyYaIOIIMUXCS IMO3HABATENbHBIX, MHTEJUICKTYaJbHBIX H
TBOPYECKUX CIOCOOHOCTEHW B TMpOIECCe aHaliM3a JAaHHBIX O MYTSIX pPa3BUTHUS B
OMOJIOTUM HAy4YHBIX B3IJISJ0B, UJEH W TOAXOJ0B K HM3YYEHHUIO >KUBBIX CHUCTEM
Pa3HOr0 YpOBHS OpraHU3alluu;

CTAHOBJIEHHE Yy oOOywaromuxcsi oOwed KyJIbTypbl, (YHKIIMOHAILHON
IPaMOTHOCTH, Pa3BUTHE YMEHUM OOBSCHSITH U OLEHUBATH SBJICHUS OKPY>KAIOIIETO
MUpa KUBOM MPUPOALI HA OCHOBAHWU 3HAHUH U OIBITA, MOJYYEHHBIX MTPU U3YUCHUHU
OnoJoruy;

dbopmupoBaHue y OOydYalONIUMXCS YMEHUN WIIIOCTPUPOBATh 3HAYCHUE
OMOJIOTUYECKUX 3HAHUW B MPAKTUYECKOM [ESITEIHbHOCTH YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOIOTHI;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH TO3HAHUSI YEJIIOBEKOM KHUBOU
IPUPO/JIbI, HEOOXOIUMOCTU OEPEKHOT0 OTHOIIEHUS K HEW, COOMIOIEHUS] ITUYECKUX
HOPM MPHU MPOBEICHUU OMOJIOTHYECKUX UCCIIEIOBAHMIA;

OCO3HAHME IIEHHOCTU OWOJOTUYECKUX 3HAHUU JJIsi TOBBIIIECHUS YPOBHSA
AKOJIOTUYECKOHN KYJIbTYPBL, 1151 (HOPMUPOBAHUS HAYUHOT'O MUPOBO33PEHHUS;

MPUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHHI B TOBCEHEBHOM KU3HU ISl
OLICHKH MOCJIEACTBUIM CBOEH JIEITEIRHOCTH IO OTHOILICHUIO K OKPYKalOIlIen cpelie,
COOCTBEHHOMY 3/I0pPOBBIO, OOOCHOBaHHWE U COONIOACHHE Mep NPOPUIAKTHKA
3a00JIeBaHUH.

B cucreme cpemnero oOmiero ob6pasoBanusi «buomnorus», mzydaemas Ha
0a30BOM YPOBHE, SIBISIETCS OOS3aTENbHBIM yUE€OHBIM MPEIMETOM, BXOSIINM B
COCTaB MpeIMETHOUN 001acTu «ECTECTBEHHO-HAYYHBIE TPEAMETHI.

Jliist m3ydenusi 6Mooruy Ha 6a30BOM ypOBHE CpEHEr0 001Iero oopa3oBaHus
otBoauTcs 68 yacos: B 10 kitacce — 34 yaca (1 yac B Hepento), B 11 kitacce — 34 yaca
(1 yac B Heneno).



COJAEPXAHME OBYUYEHUA
10 KUIACC

Tema 1. buosorusi kKak Hayka.

buonorust kak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMHU, TEXHUYECKUMU U
JIPYTUMHU €CTECTBEHHBIMU HayKamu, (uinocodueil, ITUKON, ICTETUKON U MPaBOM.
Ponb Ouonoruu B popMUpOBaHUM COBPEMEHHON HAy4YHOM KapTUHBI Mupa. Cuctema
OMOJIOTUYECKHUX HaYK.

Mertoapbl MO3HAHUS KUBOUM MPUPOABI (HAOIIOEHUE, IKCTIEPUMEHT, OMMCaHuE,
U3MEpeHue, KiIaccu(puKalus, MOJECTUPOBaHUE, CTaTHUCTHYecKas 00paboTka
JTAHHBIX ).

JdeMoHcTpanuu:

[Toptpetst: U. HapBun, I'. Menaens, H. K. Konbios, Ix. Yorcon u @. Kpuk.

Tabnuiel 1 cxembl: « MeTo bl TO3HAHUS YKUBOUW TIPUPOIBI.

JlaGopaTopHblie 1 MPpaKTHYeCKUE PA0OTHI:

[Tpaktuueckass pabora Ne 1. «lcnonb3oBaHue pa3IUYHBIX METOAOB IPHU
U3y4YeHUH OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMBbI U X OPraHU3AIUA.

Kusie cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3yueHust ouonoruu. OTinnane
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CaoiicTBa OMOCHCTEM U UX pa3HOOOpaszue. Y POBHU OpraHu3alui OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOUHBIM, TKAHEBBIM, OpPraHU3MEHHbIA, MOMYJSAIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTUYECKU ), OMOoChEpHBIi.

JdemMoHcTpanum:

Tabmuubl u cxeMbl: «OCHOBHBIE PHU3HAKH JKU3HU», «YPOBHU OpraHu3aluu
YKUBOU IPUPOIBDY.

O6opynoBanue: moaenb moJiekybl JIHK.

Tema 3. XumMHnuyecKuii COCTaB U CTPOEHHE KJIETKH.

XUMHAYECKAN COCTaB KIETKA. XHUMHUYECKUE DJIEMEHTBHI: MaKpPOJJIEMEHTHI,
MUKpPO3JeMEHTHI. Bosla 1 MUHEpaibHbIE BEIIECTBA.

OyHKIUM BOABI M MHUHEpPAIbHBIX BellecTB B KkieTke. llomnepxanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u crpoeHue 0€IKOB. AMUHOKHCIOTBI — MOHOMEPHI OEIKOB.
HeszaMeHnmbie 1 3aMEHUMbIE AMUHOKUCIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYphl ~O€TKOBOW MOJIeKyJbl (TIEpBUYHAS, BTOpWUYHAS, TpPETUYHAS U
YeTBEPTUYHAS CTPYKTypa). XHUMHYECKHE CBOMCTBAa OenkoB. buonornueckue
byHKIIMN OEITKOB.



depMeHTHI — Onosornueckue karanuzaropsl. CTpoeHune pepMeHTa: aKTHBHBIH
neHTp, cyocrpatHas crnenududyHoctb. Kodepmentsl. Burtamunbl. Otnmuwns
(GbepMEHTOB OT HEOPTaHUYECKUX KaTaInu3aTOPOB.

VYrieBoibl: MOHOCaXapuabl (TIII0K03a, pru003a U 1e30KCUprod03a), Tucaxapuibl
(caxaposa, JlakTo3a) W ToJucaxapuipl (Kpaxmay, TJHUKOTeH, IIeJITI003a).
buonoruyeckne GyHKIIMH YIIIEBOIOB.

Jlunuael:  Tpurauuepuabl, QocPoaunuasl, crepouasl. [uapoduiIbHO-
runpodoOHble  cBoiicTBa. buonornueckue ¢yHkuuu smnuaoB. CpaBHeHUe
yTJIE€BOAOB, OEJIKOB U JIMIHJIOB KAK UCTOUHUKOB SHEPTHUH.

Hykneunossie xucnorel: JIHK u PHK. Hykineoruaslt — MoHOMEpHI
HyKJIenHOBBIX KucjaoT. Crpoenue u pyukiuu JJHK. Ctpoenune u ¢pynkuun PHK.
Buaest PHK. AT®: ctpoenue u hyHKIMH.

[uronorus — Hayka o kinerke. Knetounas Teopust — mpuMep B3auMOIEHCTBUS
uel 1 (pakToB B HAYYHOM MMO3HAHUHU. MeTOAbl U3YUEHUs KIETKH.

Krnerka kak nenoctHas xuBasi cucrema. OOuue npu3Haky KIETOK: 3aMKHYTast
HapykHas memOpana, moiekynsl JIHK kak renermdeckuil ammapar, cuctema
cCUHTE3a Oelka.

Tunel KJIETOK: »JyKapuoTHUYecKass W mpokapuotuyeckas. OcoOeHHOCTH
CTpPOEHHUs MpokKapuoThueckor kieTku. Kierounas crenka Oaxrtepuil. CTpoeHue
AYKApPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIIMYMSL PACTUTEJIBHOM, >KUBOTHOU U
IpUOHON KJIETKH.

[IoBEpXHOCTHBIE CTPYKTYpBI KIETOK — KJIETOYHAs CTEHKA, TIIMKOKAIUKC, UX
¢ynkuuu. [1nazmaruueckas memOpana, e€ cBoiicTtBa U PyHkuu. [{uTonnasma u eé
opranouibl. OgHomeMOpaHHbie opraHouabl kietku: OIIC, ammapar [Monbmxu,
IM30COMBI. [lomyaBTOHOMHBIE OpraHOMABl KJIETKH: MHUTOXOHIPHUH, IIJIACTHIBI.
[IpoucxoxaeHre MHUTOXOHIpUM M Mmiuactua. Buasl mmactun. HememOpanHbie
OpTraHOWJIbl KIJIETKU: pPUOOCOMBI, KJIETOYHBIM IIEHTP, IEHTPUOJIH, PECHUYKH,
KIyTUKHA. OyHKIIMN OPraHOMI0B KJIETKU. BKiItoueHus.

Anpo — perymaTtopHslid HeHTp KieTkH. CTpoeHue sjpa: siaepHas 000I0YKa,
KapHOoIlIa3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KJIETKE.

JdemMoHcTpanum:

[Toptpetsi: A. JleBenryk, P. I'yk, T. [lIBanu, M. llnelinen, P. Bupxos, Ix.
Yorcon, ®. Kpuk, M. Yuikunc, P. ®pankinn, K. M. bap.

Jnarpammel: «Pacnpenenenne XuMHIECKUX JIEMEHTOB B HEXKUBOU IPUPOELY,
«PacripeneneHrne XUMUYECKUX JIEMEHTOB B )KMBOUW IIPUPOJIEN.

Tabmuubr u cxemsl: «llepuogudeckas TaOnMIAa XUMHUYECKUX DIIEMEHTOBY,
«CTpoeHne MOJIeKyJIbl BOJIb», «brocunTtes Oenka», « CTpoeHne MOJIEKyJbl OenKay,
«Crpoenue dpepmenta», «HykinenHorsie kuciotel. JJHK», «CtpoeHne MoseKyibl



AT®», «CtpoeHre 3yKapuOTHYECKOM KIETKW», «CTpOeHUE >KMBOTHOM KIIETKW,
«CTpoeHue pacTUTENbHON KIETKU», «CTpOEHHE TMPOKAPUOTHUUECKON KIETKHIY,
«CtpoeHue apa KIETKN», «YTIeBOAbD, «JIUuabh».

OO6opynoBaHHe: CBETOBOM MHUKPOCKON, OOOpYyIOBaHHME JJIsI TPOBEACHUS
HAOJIOACHUM, W3MEPEHMM, HKCIEPUMEHTOB, MHKpPOIpENnapaThl PacTUTEIbHBIX,
KUBOTHBIX U OAKTEPUAIBbHBIX KIETOK.

JlaGopaTopHblie M MPpaKTHYeCKUE PA0OTHI:

Jlabopatopnas pabora Ne 1. «M3yyeHue KaTaJIUTUUYECKON AaKTUBHOCTH
dbepMeHTOB (Ha IpUMEPE aMHJIa3bl WU KaTaaasbl)y.

JlabopatopHass pabora Ne 2. «M3ydyeHwe CTpoeHHUS KJIETOK pacTEHUH,
KUBOTHBIX U OakTepuil MOJl MUKPOCKONIOM Ha TOTOBBIX MHUKpOIMpenapaTax M HX
OTHCAHUE.

Tema 4. ’KuznenesiTeJIbHOCTb KJIETKH.

OOmMeH BemiecTB, UM MeTaboIn3M. ACCUMIIALNS (TIJIaCTHYECKHT OOMEH) H
TUCCUMWISINSA (PHEPreTUUeCKUii OOMEH) — JIB€ CTOPOHBI €IWHOTO Tpoliecca
MeTabonu3ma. Pojib 3aKOHOB COXpaHEHHUs BEIIECTB U DYHEPIUM B TOHUMAHUU
MeTabon3ma.

Tumnber oOMeHa BelecTB: aBTOTPOGHBIN U reTepoTpodHbIi. Poibk hepMeHTOB B
oOMeHe BellleCTB U MPEBPAICHUN SHEPTUHU B KIIETKE.

®orocunte3. CperoBas u TeMHOBasg (a3pl ¢oTocuHTe3a. Peakuuu
dboTocunTeza. DPhekTuBHOCTh (HOTOCUHTE3a. 3HAUCHUE (DOTOCUHTE3A JJIsl KU3HU
Ha 3emwsie. Biausinue ycioBuil cpeabl Ha (POTOCUHTE3 U CHOCOOBI MOBBIIIEHUS €TI0
MPOYKTUBHOCTH Y KYJBTYPHBIX PACTEHUM.

XeMocuHTe3. XEMOCUHTE3UPYIoIIe OakTepuu. 3HaUeHUE XEMOCHHTE3a s
KW3HU Ha 3eMII€.

DHepreTuueckuidi oOMeH B KieTke. PacrierieHue BeIlecTB, BbIJEICHUE U
AKKyMYJIMPOBAHHUE YHEPTUU B KJIIETKE. DTalbl SHEPreTuueckoro oomena. [ mmkomnus.
Bpoxenne u ero Buabpl. KucimopolHOoe OKHUCIEHHE, WM KIETOYHOE JbIXaHHE.
OxucnurensHoe pochopunupoBanue. IPHEKTUBHOCTh IHEPTETUIECKOTO 0OMEHA.

Peakmun wMarpuunoro cuHre3a. ['enermueckas wuHbpopmamus u JIHK.
Peanuzanus reHetnyeckod wHPOpMANUA B KIETKE. | €HETWYECKHWA KOJ U €ro
cBoiicTBa. Tpanckpunuusa — Matpuunblid cuHTe3 PHK. Tpancnsuua — GuocunTes
Oenka. Ortambl TpaHchsuud. KoawpoBaHue aMuHOKHACIOT. Ponp pubocom B
OouocuHTe3e OenKa.

Hexknerounsie ¢hopmbl xxu3Hu — BUpYChl. ictopus oTkpeitus Bupycos (/. W.
NBanoBckuit). OCOOCHHOCTH CTPOCHHS MW IKU3HCHHOTO IIMKJIa BHUPYCOB.
bakrepnodaru. bone3nu pacTeHwii, >XMBOTHBIX H YEIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc ummyHonedunura yenoeka (BUY) — BozOyaurens CIIM/la.



OOparHast ~ TpaHCKpumIMsi, peBepraza u  uHTerpaza. I[IpoduakTuka
pacmpocTpaHeHHUs: BUPYCHBIX 3a00JI€BaHUM.

JdeMoHcTpanum:

[Toptpetsi: H. K. Konbuos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmuiel u cxembl: «Tumnel nutanusy, «Metaboauzmy, «MHUTOXOHAPUSY,
«JHepreTuueckuit oomen», «Xmoportact», «®orocunres»n, «Crpoenue JITHK,
«CTtpoeHue u QPyHKIIMOHHpPOBaHUE TeHa», «CuHTE3 Oenkay, «['eHeTnueckuit komy,
«Bupyce», «baktepuodaruy, «CtpoeHue u xu3HeHHbIM 1uka Bupyca CIIM/Ia,
6akrepuodaray, «Permukarus JJTHK».

Ob6opynoBanue: Mmoaenu-anmukanuu «Ynpoenune JJHK u Tpanckpunuumsy,
«buocuntes 6enka», «CTpoeHue KIeTKu», Mojenb cTpykrypbl JJTHK.

Tema S. PazMHOKeHHe 1 MHAMBHAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Knerounsli 1uKI, WIA >KU3HEHHBIM LMKN KieTku. MHTepdaza u MHUTO3.
[Ipoueccsl, mpoTekawomue B uHTepdaze. Permnukamuss — peakuus MaTPUYHOTO
cunteza JIHK. Crpoenme xpomocoMm. XpOMOCOMHBIM Ha0Op — KapUOTHII.
JIMmIonaHBIE M TAlUIOWAHBIA ~ XPOMOCOMHBIE  HA0OpBL.  XPOMAaTHJIBI.
[[uTonornueckne OCHOBbI PAa3MHOXKEHUS W  HWHJIMBUIYAJIbHOTO  pPa3BUTHS
OpPTraHU3MOB.

Henenne knetkun — muto3. Craguu murtosa. [Ipoueccel, mpoucxoasiue Ha
pPa3HBIX CTAIAUAX MUTO3a. bBUOTOrMYEeCKU CMBICI MUTO3A.

[Tporpammupyemasi ruOENb KJIETKU — alloNTO3.

®opMBI pa3sMHOKEHHSI OPraHU3MOB: Oecronoe U nonoBoe. Bunabl 6ecnonoro
pPa3sMHOKEHUA: JEJIEHUE HaABOE, IMOYKOBAHHE OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOXkeHUe. VICKyccTBEeHHOE KIOHHPOBAHUE
OPraHU3MOB, €0 3HAYECHUE [T CEIEKIIUN.

[lonoBoe pa3MHOXKEHHE, €r0 OTIUYHS OT OECIOJIOTO.

Meiio3. Craguu menosa. [Iponeccsl, mMpoucxonsdimue Ha CTagusaxX Menosa.
[ToBenenne xpomocom B Meno3e. Kpoccunrosep. buonmormyeckuii CMbICT H
3Ha4YeHUE MeHno3a.

l'ametorenes — mporecc 00pa3oBaHUs TOJOBBIX KJIETOK Yy JKUBOTHBIX.
[TonoBbIe JKene3bl: CeMEHHUKUA W sSUYHUKA. OOpa3oBaHHWE W PA3BUTHE TIOJOBBIX
KJIETOK — TaMmeT (CrepMaro30ujl, SHMIEKJIeTKa) — CIEepMAaTOreHe3 W OBOIEHE3.
OcoOEHHOCTH CTPOCHUSI SIMIEKICTOK W crepMaTo30uaoB. OmiogoTBOpEHHE.
[Taprenorenes.

NunuBunyanpbHOoe pa3BuTHe (OHTOreHE3). OMOpUOHAIBHOE pPa3BUTHE
(aMOpuorenes). Dranbl SMOPUOHATBLHOTO PA3BUTHUSL Y TO3BOHOYHBIX >KHUBOTHBIX:
npoOieHue, racTpynsmus, opraHorese3. [loctamOpuoHanbHOE pa3BUTHE. THIIBI
NOCTAIMOPHOHAIBHOTO Pa3BUTHS: TpSIMOe, HempsMmoe (IMUMHOYHOE). BrusiHue



Cpenbl Ha Pa3BUTHE OPTraHU3MOB, (PAKTOPHI, CIIOCOOHBIE BBHI3BIBATH BPOXKIEHHBIE
YPOJCTBA.

Poct u pa3Butue pacrenuil. OHTOreHe3 LBETKOBOTO PACTEHUS: CTPOCHHE
CEMEHHU, CTaJAUU PA3BUTHSL.

JdeMoHcTpanum:

Tabmuubr u cxembl: «DopMbl pa3MHOXKEHUS OPraHU3MOBY», «J[BoitHOE
OIUIOJJOTBOPEHUE Yy IIBETKOBBIX pACTEHUN», «BereratTuBHOE pa3MHOXKEHUE
pacteHuit», «J/lenenume xkietku Oakrtepuity, «CTpoeHHE TMOJIOBBIX KIIETOK,
«Crpoenue xpoMmocombl», «Knerounslii nukin», «Pemnmukanus JTHK», «Mutosy,
«Meiozy», «lIpsMoe u HenpsiMoe pa3BUTHE», «]'aMETOreHe3 y MIIEKONUTAIOIINX U
4YenoBeKa», «OCHOBHBIE CTAIMM OHTOTEHE3a.

O6opynoBanue: MHUKPOCKOTI, MHUKPOTIPENAPAThHI «CriepMaTo30uibl
MJIEKOIUTAIOLIEro», «SilekneTka miuekonuraromero», «Kapuoknues B KieTkax
KOpElIKa JyKa», MarHuTHas MOJEeNb-alIuuKanus «J/lenenue KIEeTKn», MOJEelb
JIHK, monens Metada3zHoil XpOMOCOMBI.

JlaGopaTopHblie 1 MPpaKTHYeCKUE PA0OThI:

JlaGoparopHas pabora Ne 3. «HaOmrogeHue MuUTO3a B KJIETKaX KOHUYMKA
KOpEIIIKa JJyKa Ha TOTOBBIX MUKPOIIpEenapaTaxy.

JlaGoparopHas pabota Ne 4. «M3ydeHue CTpPOCHHS TMOJOBBIX KIETOK Ha
TOTOBBIX MUKPOIIpeaparaxy.

Tema 6. HacsieAcTBeHHOCTh 1 MU3MEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHetuku. Micropus pa3BuThs reHETUKHU. POk ruronoruu
U SMOPHUOJIOTUM B CTAHOBJICHUU TEHETHMKHU. BKIlal pOCCHUUCKUX M 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. METOJbl TE€HETUKH (THOPUAO0JIOrMYECKUM,
IUTOT€HETUYECKUM, MOJEKYJSIPHO-TeHETHYECKHi1). (OCHOBHBIE TI'€HETUYECKUE
noHsATHS. ['eHeThUecKas CUMBOJIMKA, UCTIONIb3yeMasi B CXeMaX CKpEIIMBaHUM.

3aKOHOMEPHOCTH HACJIEIOBAaHMS MPU3HAKOB, YCTAHOBIEHHBIE . MeHenem.
MoHorubpuaHOe CKpelmmBaHue. 3aKOH €IWHO-00pa3us THOPUIOB TEPBOTO
nokosieHus. [IpaBuino 1oMUHUPOBaHMS. 3aKOH pACIICIUICHUS] TPU3HAKOB. [ unore3a
yuCTOTHI rameT. [losHOe 1 HenmoaHOE TOMUHUPOBAHUE.

JuruOpugHoe  CKpemyBaHWe. 3aKOH  HE3aBUCHMOTO  HACJIEIOBAHUS
npu3HakoB.  [[UTOreHeTHYEeCKME  OCHOBBI  JTUTHOPHUIHOTO  CKPEIIMBAHUS.
AHanuzupymouiee ckpenpanue. Mcnoap30BaHne aHaTU3UPYIOIIETO CKPEIIMBaHUS
JUTSI OTIPEJICIICHUSI TEHOTHIIA OCOOH.

CuermienHoe HacneoBaHue npu3HakoB. Paborta T. Moprana 1o cliernieHHOMY
HaCJIeJOBaHUIO TeHOB. HapyliieHue clienieHusi TeHOB B Pe3yJbTaTe KPOCCUHIOBEPA.

XpoMOCOMHas TEOPHUSI HACIEACTBEHHOCTH. | €HETUYECKHE KAPThI.



I'enetuka mosia. XpoMOCOMHOE OIpejiesieHue 1moJjia. AyTOCOMBI U TOJIOBBIE
xpoMocombl. ['oMorameTHsle MW TreTeporameTHsie opraHu3Mmbl. HacmemnoBanue
MIPU3HAKOB, CLIEIICHHBIX C ITOJIOM.

HN3meHunBOCTh. BUbl ”3MEHYHMBOCTH: HEHACIICACTBEHHAA M HACJICACTBEHHAS.
Posmp  cpenpl B HEHACHEACTBEHHOM  M3MEHYMBOCTU.  XapaKTEPUCTUKA
MOAU(UKAITMOHHON M3MEHUMBOCTH. BapuarimoHHbIN psil U BapuallMOHHAS KPUBAs.
Hopma peakuuu npuszHaka. KoluuecTBEHHbIE M KAuE€CTBEHHBIE MPU3HAKKH U HUX
HOpMa peakiuu. CBoicTBa MOAUGPUKAITMOHHONW H3MEHYHNBOCTH.

HacnencrBeHnHasi, WM TeHOTHIIMYECKAas, W3MEHYMBOCTh. KoMOMHATHBHAS
U3MEHYMBOCThb. Melo3 W TOJIOBOM TPOllecC — OCHOBAa KOMOWHATHBHOM
U3MEHYMBOCTU. MyTaliMoHHas U3MEHYMBOCTh. Kitaccudukaius MyTamuii: reHHbIe,
XPOMOCOMHBIE, TeHOMHbIE. HacToTa 1 mpu4uHbl MyTanuii. MyTtareHHbie (hakTOphI.
3aKOH TOMOJIOTHYECKUX PSAJIOB B HAcleICTBeHHOW n3menurnBocTy H. M. BaBumnoga.

BuesnepHasa HaciIeCTBEHHOCTh M U3MEHUHUBOCTb.

I'eneruka yenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOABI TE€HETUKH
YeJIOBeKa: TeHCAIOTHYCCKUM, OJTM3HEI[OBBIM, IIUTOTCHETHYSCKUM, OMOXUMUYCCKUI,
MOJIEKYJISIPHO-T€HETUUECKHIA. CoBpeMeHHOE ONpeaeICHUE FeHOTHIIA:
MOJTHOT€HOMHOE CEKBEHUPOBAHHUE, T€HOTUIIMPOBAHKUE, B TOM YHUCIIE C MOMOIIbIO
[II1P-anamm3a. HacnenacTtBennbsle 3a00JIcBaHUS YEIOBEKA: TICHHBIC OOJIC3HH,
00JIe3HN C HACIEJICTBEHHOM MpeapacroioKEeHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue W TreHepaTuBHblE MyTanuu. CTBOJOBbIE KIETKU. [IpuHUMMBI
310pOBOTO 00pa3a >KU3HU, TUATHOCTUKU, MPOPUIAKTUKHA U JICUCHUS] TCHETUYECKUX
Oosie3Hel. MeauKo-reHeTUUeCKOe KOHCYJIbTUPOBAHUE. 3HAYEHHUE MEIUIIMHCKON
TE€HETUKH B MPEOTBPAIICHUY U JICYCHUN TEHETUYECKUX 3a00JIeBaHUM YyeoBeKa.

JdemMoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabnue! U cxembl: «KMOHOTUOPUIHOE CKPEIIMBAHUE U €T0 [IUTOTC€HETUYEeCKas
OCHOBa», «3aKOH PaCUICIIJICHUS U €70 IUTOT€HETUYECKasi OCHOBA», «3aKOH YHCTOTHI
rameTy, «/luruopumaHoe ckpemuBanuey, « [uTororndeckre 0CHOBBI JUTHOPHTHOTO
CKpemnBaHusy, «Menosy, « B3aumoaencTBue aaielibHbIX TEHOBY, «[ eHeTu4YecKue
KapThl pacTeHUM, )KUBOTHBIX M 4eloBeKa», «['eHeTuka mosna», «3aKOHOMEPHOCTH
HACJIEJIOBaHUs, CLEIJIEHHOTO C MOJIOM», «KapHoTurbl 4esoBeKa M KHUBOTHBIX),
«Bunpl m3mMeHunBOCTHY, «MoauduKalMOHHAasT W3MEHYMBOCTHY», «HaciemoBanue
pesyc-akropay, «['eHeTHKa TpyIn KpoBu», « MyTallMOHHAS U3MEHYHMBOCTD.

O6GopynoBaHue: MOJCIH-ANIUIMKAI  «MOHOTHOPHIHOE CKpEIIMBaHUC,
«Hemonmunoe nmomuHupoBaHue», «JluruOpumaHoe ckpemuBanue», «llepekpéct
XPOMOCOM», MUKPOCKOTI U MUKporpenapart «/[po3oduna» (Hopma, MyTaniuu OpPMBI
KPBUIBEB M OKPACKH Tela), repoapuii «['opox moceBHOM».



JlabopaTopHble M IpaKkTHYeCKHe PadoThI:

JlabopaTopnas pabota Ne 5. «V3ydenue pe3ynbTaTOB MOHOTHOPUIHOTO U
JUTUOPUIHOTO CKPELMBAHUS Y Jp030(uiibl Ha TOTOBBIX MUKPOIIpENapaTax».

JlaGoparopHas padota Ne 6. «/3yuenne MoauUKaIIMOHHOW M3MEHUYHUBOCTH,
IIOCTPOCHUE BAPUALMOHHOIO PSAJa U BAPUALIMOHHON KPUBOMNY.

JlabopaTtopnas pabora Ne 7. «AHanu3 MyTauuid y npo30¢uibl Ha TOTOBBIX
MUKPOIIpENapaTaxy».

[Ipaktuueckass pabora Ne 2. «CocraBieHME U aHAIU3 POJAOCIOBHBIX
YEJIOBEKAY.

Tema 7. Centekuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHM.

Cenekuys Kak Hayka U Mpouecc. 3apOKICHUE CEIEKUUH W JTOMECTHKALIMS.
VYyenue H. . BaBuiioBa o LieHTpax NpOUCXOKACHUS 1 MHOIO00pa3us KyJIbTYPHBIX
pactenuil. LIeHTpbl NpoUCX0kKAEHUS JOMAIIHUX KUBOTHBIX. COpT, MOPOAA, IITAMM.

CoBpeMeHHbIE METO/IbI ceNeKIMKU. MacCOBBIM U MHAUBUIYAIbHBIA OTOOPHI B
CEJIEKIIMM pPAacTeHW M KUBOTHBIX. OlleHKa 3KcTepbepa. bimM3kopoacTBEeHHOE
ckpeuiuBanue — HUHOpuauHr. Ywucras nuHug. CKpelMBaHUE YUCTHIX JIMHUM.
I'ereposuc, nnu rubpunHas cuna. HepoJacTBeHHOE CKpelIMBaHUE — AyTOPHJIMHT.
Otpanéunas rubpunuzanus v e€ ycnexu. ICKycCTBEHHBI MyTareHes u rnojxyyeHue
NOJIMIUIOUIOB. [IOCTHMKEHHUS CENIEKIINH PACTEHHM, J)KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHomorus Kak OTpaciab NPOU3BOACTBA. ['€HHas MHXKEHepus. OTambl
co3ganusi pexomOuHanTHOM JIHK wu Tpancrennsix opranuzmoB. Kierounas
uHXeHepus. Kierounble KyabTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHHUE PACTEHUMU.
KiioHnpoBanve BBICOKONIPONYKTUBHBIX CEJIbCKOXO3SIMCTBEHHBIX OPTraHU3MOB.

Okojoruyeckue W dtuyeckue  npodinembl. MO —  reHeTruyecku
MOJIU(PUIIUPOBAHHBIE OPTaHU3MBI.
JleMoHCTpanuu:

[Toptperer: H. 1. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
NBaHoB.

Tabnunel 1 cxeMbl: Kapta «LleHTpbl TPOUCXOXKAEHUS W MHOrooOpasus
KYyJbTYpPHBIX pacTeHuit», «llopoabl TOMalIHUX KUBOTHBIX», «CopTa KyJIbTypHBIX
pactenui», «OtaanéaHas rudpuausanus», «PadoTel akagemuka M. ®@. MBaHoBay,
«Jlomumnonnus», «OO0BEKTHI OuoTexHONOTHNY, «KieTouHble KyIbTYypHl U
KJIOHMpOBaHue», « KoHCTpyrnpoBaHue U NEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHKEe: MYJISIKH TJI0JIOB U KOPHETUIOAOB JUKHX (POPM U KYJIBTYPHBIX
COpPTOB pacTeHui, repoapuii «CerbCKOX03IUCTBEHHBIE PACTCHUS.

JlaGopaTopHble M IpaKkTHYeCcKHe PadOThI:

Okckypcus «OCHOBHBIE METOJbl W JOCTIKEHHUS CEJIEKIMM PAaCTeHUU W
JKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIHIO, IJIEMEHHYO bepmy,



COPTOUCTIBITATENIbHBIN ~ yY4acTOK, B TEIUIMYHOE XO3SIMCTBO, J1abOpaTOPHIO
arpOyHHMBEPCUTETA WM HAYUYHOTO IIEHTPA)».

11 KJIACC

Tema 1. DBoTIOLIMOHHANA 0HOJIOTHA.

[Ipennochliki BO3HUKHOBEHMSI SBOJIIOLIMOHHOW TEOpUU. DBOJIOLMOHHAS
Teopusi U €€ MecTo B OMONOruM. BiusiHuEe 3BONIOIMOHHON TEOpPUM Ha pa3BUTHE
OMOJIOTUH U JPYTUX HayK.

CuperenbcrBa 3Boitouuu. [laneoHTosormyeckue: MocCie0BaTEIbHOCTD
NOSIBJIIGHUS. BHUJOB B TAJICOHTOJIOTMYECKON JIETONMCH, MEPEXOIHbIE (POPMBI.
buoreorpaguueckue: cxoacTBo U pazauuue ¢payH u (aop MaTEpUKOB U OCTPOBOB.

OMOpPHOJIOTMUECKHE: CXOACTBA U PA3NIMUMUsl SMOPHOHOB pa3HBIX BHUOB
NO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOIMYHBIE, AHAJIOIMYHBIE,
pyIMMEHTAapHbIE OpraHbl, aTaBU3Mbl. MoOJEKYISIPHO-OMOXUMHYECKUE: CXOACTBO
MEXaHU3MOB HACJEJACTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX MyTell y BceX
OpraHU3MOB.

OpomonmonHas teopus Y. [lapBuna. IlpeanochUiKM BO3HUKHOBEHUSA
JapBUHU3MA. J[BMOKyLIME CHJIbBI 3BOJIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXEHHUE MPU OIPAHUYEHHOCTH PECYpPCOB, HEoMpeaeiaEHHas W3MEHUYHMBOCTbD,
O0opb0a 3a CyIlIeCTBOBaHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus sBoonuu (CTI) n e€ OCHOBHBIE TTOJIOKEHUS.

MukposBosorus. [lomynsuus kak eAMHUIA BUAA U SBOIIOLUH.

JBrmxymue cuibl ((pakTopbl) 3BOJIOLMHM BUAOB B Npupoje. MyTallMOHHbIN
npouecc M KOMOWHATHBHAash M3MEHYMBOCTH. llomynsiumoHHBIE BOJHBI M Jpeud
reHoB. M301ust 1 MUrpanusi.

EctecTBeHHbII 0TOOp — HanpaBisromuii Qakrtop 3Bomtouud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[IprcrocoONeHHOCT, OPraHU3MOB KakK pe3yibTaT 3BOIIONUHU. [Ipumeps
PUCTIOCOOJICHHH Y OpraHu3MOB. ApoMopdh 036l U UANO-aJaNTaIiH.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHOBHBIE  (POpPMBI
BU000pazoBaHus: reorpaduueckoe, 3KOIOrHYECKOE.

MaxkposBomonusi.  Dopmbl  3BoIIONMEU:  (UIETHUECKAs, JUBEPreHTHas,
KOHBEpreHTHasl, napauenbHas. HeoOpaTuMocTh 3BOIOIHH.

[IpoucxoxneHre OT HeCleUMAIN3UPOBAaHHBIX NpeakoB. [Iporpeccupyromas
crenuanu3anys. AJanTUBHAs paguanusl.

JdeMoHcTpanum:

[Toptperst: K. JIunnei, XK. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkenp, ®. Mroanep, A. H. CeBepiios.



Tabnuibl u cxembl: «Pa3BuTre oprannueckoro Mupa Ha 3emiiey, «3apoabIiu
MO3BOHOYHBIX  KUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbOBI  3a
cymectBoBanue», «EctecTtBeHHbIlt 0TOOPY», «MHOrO00Opasue COpTOB PACTEHUIDY,
«MHoroo6pa3ue  mopoJ  KUBOTHBIX»,  «llomymnsiumny, «MyTaunonHnas
U3MEHUYUBOCTH», «ApoMopdosel», «Hamoamanramum», «OOIas aereHepanus,
«/IBmkymme cunbl 3Bofonun», «Kapra-cxema wapuipyra mnyremectBus Y.
Hapsuna», «boppba 3a cymiecrBoBaHue», «lIpucnoco0iaeHHOCTh OpraHU3MOBY,
«I"eorpaduueckoe BU000pa30BaHue», « IKOJIOTMUECKOE BUI000pa30BaHUE).

OO6opynoBaHKe: KOJUJICKIUS HACEKOMBIX C PA3JIMYHBIMU THUIIAMH OKPACKH,
HaOOp MIONOB U ceMsiH, Kosuiekiusi «[Ipumepsl 3aUTHBIX MPUCITIOCOOJCHUN Y
KUBOTHBIX», MOJeb «OCHOBHBIE HAIIPaBJICHUS IBOJIOIUNY, 00bEMHAS MOJEIb
«CTtpoeHue rojJlIoBHOr0 MO3ra 0O3BOHOYHBIX).

buoreorpaduyeckas kapra wMupa, KoJuieKuus «DopMbl COXPAHHOCTHU
UCKOMAEMBIX JKMBOTHBIX M pacTeHuil», wojenp ammmkauus «llepexpéct
XpOMOCOMY, BlaXKHbI€ IpenapaThl «PazButue HacekoMoro», «PazButue JISITymKkn»,
Mukponpenapar «/pozoduna» (Hopma, MyTanuu GopMbl KPbLUILEB U OKPACKH TENA).

JlaGopaTopHble M MPpaKTHYeCKUE PA0OTHI:

JlaGoparopHas pabotra Ne 1. «CpaBHeHHE BHJOB IO MOP(]OIOTHUECKOMY
KPUTEPUIO».

JlaGoparopHas padota Ne 2. «Onucanue npucrnoco0IEHHOCTH OpraHu3Ma u eé
OTHOCHUTEJILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHME U pasBUTHE )KM3HHM HA 3emuie.

JloHayuHble TIpEACTABICHUS O 3apOXKJICHUM >KU3HU. HaydHble THIOTE3bI
BO3HMKHOBEHMSI JKM3HM Ha 3emiie: aOMOreHe3 W mMaHcuepMmus. XUMHUYECKas
3BOMIOIMSA. AOHMOT€HHBIM CHUHTE3 OPraHMYECKHUX BEIIECTB W3 HEOPraHUYECKHX.
DKCNEPUMEHTAIBHOE MTOATBEPKACHUE XUMUYECKON 3BONONMU. HauanbHble 3Tamnsl
ounonornyeckor spomtounu. ['mnoresa PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp ¥ BO3HUKHOBEHHE MPOTOKJIETKHU. llepBbie KIETKM W HX SBOJIOIUS.
®opMHUPOBAHUE OCHOBHBIX TPYMI 5KUBBIX OPraHU3MOB.

PazButne xu3Hu Ha 3emie mo 3paM u nepuojam. Karapxeil. Apxeiickas u
nporepo3oiickass dpbl. llameo3olickas spa u €€ mepuoabl: KEMOPHICKUH,
OPIOBUKCKUM, CUITYPUUCKUN, TIEBOHCKU, KAMEHHOYTOJIbHBIN, TIEPMCKHI.

Me3o30iicKas 3pa U €€ NepUOAbl: TPUACOBBIMN, FOPCKUN, MEJIOBOM.

KaiiHo3olickas »3pa u €€ MepuoAbl: MNaJICOTCHOBBIA, HEOICHOBBIM,
AHTPOIIOT€HOBBIM.

XapaKkTepucTUKa KJIMMaTa U TeoJornyeckux mpoieccoB. OCHOBHBIE 3Tallbl
ABOJIIOIIUU PACTUTENHHOTO M JKHBOTHOTO MHpa. ApomMopho3bl y pacTeHH |
XKUBOTHBIX. [T0osiBNIEHNE, paclIBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.



CucteMa OpPraHMYECKOro MHpa KaK OTpaKeHUE 3BOMIOUUHU. (OCHOBHBIE
CUCTEMAaTUYECKHUE TPYIIIbI OPraHU3MOB.

DBOJIIOIMA YeJIOBEKa. AHTPOIIOJIOTHS KaK HayKa. Pa3Butue mpeacTaBieHHil o
MPOUCXOXKJICHUHN 4eloBeKa. Meronbl u3ydeHusi aHTponoreHe3a. (CxoacTtBa u
pa3yInyuus 4eJI0BEKa U KUBOTHBIX. CHCTEMAaTHYECKOE MOJI0KEHUE YEIOBEKA.

JBuxymue cuibl (pakTopsl) aHTpornorenesa. HacieacrBeHHas K3MEHYUBOCTh
U ecTecTBeHHbIH 0TOOp. OOlIecTBeHHbI 00pa3 >KU3HU, U3TOTOBJICHUE OPYIUM
TpyJa, MBILIJICHUE, PEYb.

OCHOBHBIE CTaJIMU U BETBU 3BOJIIOLMU YEIOBEKA: aBCTPAJIONUTEKH, YenoBeK
yMenbii, YemoBek npAMOXonAiuK, YenoBEeK HEaHAEPTAIbCKUN, YenoBek
pa3yMHbIii. Haxonku uCKOmaeMbIX OCTaTKOB, BpEeMsl CYIIECTBOBaHHUS, 00JIACTh
pacrpocTpaHeHusi, 00bEM TOJIOBHOT'O MO3ra, 00pa3 KU3HU, OPYIHSL.

UYenoseueckue packl. OcCHOBHBIE  OOJBIIME  pachl:  €BpPONEOUHAS
(eBpasmiickasi),  Herpo-aBcTpajoujHas  (PKBaTOpHalbHasi),  MOHIOJOUIHAsS
(a3uaTcko-aMepuKaHckas).  UYepTbl  NPUCHIOCOOJIEHHOCTH  MpEJCTaBUTENEH
YEJIOBEUECKUX Pac K YCJIOBUAM CYHIECTBOBaHUA. EJIMHCTBO YEIOBEUYECKHX pac.
Kpuruka pacuszma.

JdeMmoHcTpanuu:

[Toptpersr: ®@. Penu, JI. ITactep, A. M. Onapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabmumer 1 cxembl: «Bo3nmkHoBenne CoJiHEUHOM cHCTEMBI», «Pa3BuTHe
opraHuueckoro wmupa», «PactutenbHas kieTtka», <OKUBOTHas  KIETKay,
«ITpokapuornyeckas kieTka», «COBpEeMEHHas CHCTEMA OPraHUYECKOrO0 MHpPay,
«CpaBHEHUE aHATOMUYECKUX 4YEPT CTPOEHUS YEJIOBEKAa U YeJIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MaJCOHTOJOTMYECKUX  HAXOJOK  MPEIKOB
COBPEMEHHOI'0 4YeJNOBEKay», «JlpeBHeunmue moanm», «peBHue moam», «llepBbie
COBPEMEHHBIE JIIOAN», «HeI0BEUECKUE Pach».

O6opynoBanme:  mymsoku — «lIpoucxoxnaenune  gemoBekay  (OIOCTBI
ABCTPAJIONUTEKA, MUTEKAHTPOIA, HEAHJEpPTalblla, KPOMAHbOHIIA), CJICNKH WU
U300pKECHHSI KaMEHHBIX OpYIud TEpPBOOBITHOTO dYeIOBeKa (KaMHH-YOMIIEPHI,
pyOuna, ckpebna), TeOXpoHOJOTHYecKass Tabmuma, KoJutekiusa «Dopmbr
COXPAHHOCTH MCKOIAEMbIX )KUBOTHBIX U PACTCHUIN».

JlabopaTopHble M IpaKkTH4YeCcKHe PadOThI:

[Tpaktuueckas padora Ne 1. «M3yyeHue MCKOMaeMbIX OCTATKOB PACTEHUU U
KUBOTHBIX B KOJIJIEKIIUSX).

DKCKypcusl «IBOJIIOIUS OPraHUYECKoro Mupa Ha 3emie» (B €CTEeCTBEHHO-
HAyYHBIN WIIM KPaeBeIUECKUN My3eil).

Tema 3. Opranu3msl u OKpYysKaas cpeaa.



OKOJIOTHS KaK HayKa. 3a7a4yd ¥ pa3ziesibl 3KOJOTHH. MeTOIbl HKOJIOIrMYECKUX
UCCJIEI0BAHNN. DKOJIOIrMYECKOE MUPOBO33PEHNE COBPEMEHHOI'O YEJIOBEKA.

Cpenbl oOMTaHUS OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JyIlIHAs, IOYBEHHAs,
BHYTPHOPTaHU3MEHHAS.

Oxonornueckue (aktopel. Knaccuduxamus 3KoIOTHYECKHX (PaKTOPOB:
abuoTtnueckue, OMOTUYECKME U AHTPONOreHHbIe. JleHcTBHE HSKOJOTHMYECKHX
(GhakTOpOB Ha OPTaHU3MBI.

AbGuotndeckue (HakTophl: CBET, TEMIIEpaTypa, BIAKHOCTh. DOTONepruoan3m.
[IpucnocoGneHuss OpraHu3MOB K  JCHCTBUIO  a0MOTHYECKUX  (PaKTOpOB.
buonoruyeckrue puTMBI.

buotnyeckue dhakTopsl. Bunbl OMOTHYECKHX B3aUMOIEHCTBUIN: KOHKYPEHIIHS,
XUIIHUYECTBO, cuMOKM03 U ero ¢opmbl. Ilapazutusm, koomepaiusi, MyTyalau3M,
KOMMEHCanu3M (KBapTUPAHCTBO, HaxJIEOHMYECTBO). AMEHCAIu3M, HEUTpau3M.
3HaueHre OMOTMYECKUX B3aUMOJECHCTBUN JUIsl CYIIECTBOBAHUS OPraHU3MOB B
IPUPOIAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTePUCTUKU nonyysiuud. OCHOBHBIE IOKa3aTeNH
NOMYJISIMU: YHUCIIEHHOCTh, IJIOTHOCTh, POKJIA€MOCTh, CMEPTHOCTb, MPHUPOCT,
murpanus. J[uHaMyka 4uCI€HHOCTH MOMYJISIUN U €€ peryJsius.

JdeMmoHcTpanuu:

[Hoptpetsr: A. I'ymGonsar, K. @. Pynse, 3. I'ekkensb.

Tabmuupbl u cxemsl: kapta «I[Ipupognsie 30Hb1 3emun», «Cpenbl oOUTaHMS
opranusMoBy», «®doronepuoguzm», «llonmymsauum», «3aKOHOMEPHOCTH PpOCTa
YUCJIICHHOCTHU MONYJIALUHA UHPY30pUU-TyPenbkny, «[Iuiesplie nenm».

JlaGopaTopHblie 1 MpaKTHYeCKUe PA0OThI:

JlaboparopHas padora Ne 3. «Mopdosiorudeckre 0COOEHHOCTH PacCTEHUN U3
Pa3HBIX MECT OOUTAHUSY.

JlabopaTtopHnas padora Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KoJIeycay.

[Ipaktrueckas padorta Ne 2. «[loacu€r MIOTHOCTH MOMYJIALMI pa3HbIX BUIOB
paCTECHUID.

Tema 4. Coo0mecTBa ¥ 3K0JI0rH4eCKHe CHCTEMBI.

Coo0miecTBo opranu3mMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BHUIOBas,
NpOCTpaHCTBEHHas, Tpoduueckas (mumieBas). Bunbl-momuHanTel. CBsizu B
ouoneHo3se.

Dkoyoruueckne cucrembl (dkocucteMbl). [lonsitue 00 »sKocucreme
ouoreoneHo3e. DOyHKIMOHANBHBIE KOMIIOHEHTBI HKOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, PEAYLEHTbl. KpyroBopoT BEIIECTB M NOTOK 3HEPIHMHU B IKOCUCTEME.
Tpoduueckue (mumeBsie) ypoBHH SKocucTeMsl. [luieBrie nenu u cetu. OCHOBHBIE
IOKa3aTeNIM SKOCHUCTEMBl: Ouomacca, NPOAYKLUHA. DKOJIOTMYECKHE NHPaMUbL:



OPOAYKIMH, YHUCICHHOCTH, Ouomaccel. CBoOMCTBa HSKOCHCTEM: YCTOHYHMBOCTD,
camoperyJanus, pa3sutue. CyKkueccus.

[IpuponHbie 3KOCHUCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCUCTEMA XBOWHOIO
WIH [IAPOKOJINCTBEHHOTO JIECa.

AHTPOMOrEeHHBIE  DKOCUCTEMBI.  ATPOIKOCHUCTEMBI. Y POOIKOCUCTEMBI.
buonoruyeckoe u X034MCTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpasue kak ¢akrtop ycroiunBoctu 3kocucteM. CoxpaHeHUe
OMOJIOTMYECKOr0 pa3HOOOpa3us Ha 3emIie.

Yuenue B. U. Bepnaackoro o Ouwocdepe. I'panuipl, coctaB U CTpyKTypa
ouochepnl. XKuBoe BemecTBo u ero ¢pynkuuu. OcobeHHOCTH Onochepbl Kak
rJ100anbHOM 3KOCUCTEMBI. J(MHamMHMueckoe paBHOBecMe U oOpaTHasi CBS3b B
ouocdepe.

KpyroBopoTs! BelecTB U OMOr€OXMMUYECKUE IIUKIIBI JIIEMEHTOB (yIiepo/a,
a3ota). 30HAIBHOCThL OMocheprsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Onochepe 3emin. AHTpONIOTeHHBIE U3MEHEHHs B Ouocdepe.
['moGanbHbBIE SKOJOTUYECKUE TPOOIIEMBI.

CocymiecTBoBaHMe NMPUPOJIbI U yesnoBeuecTBa. CoxpaHeHrne 6Mopa3HooOpa3us
KaK OCHOBa YycToWuuBocTH Ouochepbl. OCHOBa palMOHATIBLHOTO YIPABICHUS
OPUPOAHBIMU PECYPCaMU U UX UCIMOJIb30BaHuE. JloCTHKEHUsT OMOJIOTUH U OXpaHa
PUPO/IBI.

JdeMoHcTpanum:

[Toptpetsr: A. JIxk. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmuubl n cxemsl: «llumesbie nenu», «buoleHo3: cocTaB U CTPYKTypay,
«IIpuponnbie cooOmecTBa», «llenn nuranus», «IKOJOTUYECKAS] MUPAMHUIAY,
«buocdepa u yenosek», «IKOCUCTEMA MHPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA
XBOWHOro  jeca», «buoneno3 Bomoéma», «Arpoueno3», «llpumepHbie
AHTPONOTCHHBIE BO3/ICVCTBUS Ha IPUPOAY», « BakHENIIINE HCTOUHNKY 3arpsI3HEHUS
BO3AyXa U TPYHTOBBIX BOJ», «IlouBa — BakHeHIIas cocTaBismomas 6uochepo»,
«®Daktopsl  nmerpajganuu  nouB»,  «llapHukoBelii  3ddexT»,  «DakTOphI
PaIMOAKTUBHOTO 3arpsisHeHHs Ouocheps», «OO0mas crpykrypa Ouochepsn,
«Pacnipoctpanenue xu3HH B Ouocdepe», «O30HOBBI dKpaH OuoCheps,
«KpyroBopoT yriepoaa B 6uocdepe», «KKpyroopot azota B mpupoze».

O6opymoBanue: MOACTb-anIuIUKaIus « TUMUYHBIE OMOIEHO3BI», TepOapuit
«PacrurenbHbie cOO0IIECTBaY, KOUICKINH «bHolieHo3», «Bpeaurenn BaKHSHIIINX
CEIBCKOXO3SUCTBEHHBIX KYJIbTYpP», repOapuu v KOJUICKIIUU PACTCHHUHN U KUBOTHBIX,
MPUHAJJICKAIUE K PA3HBIM SKOJIOTUYECKUM TpyIiaM ogHoro Buaa, KpacHas kaura
Poccuiickoii  ®eneparn, w#W300paK€HUsT OXpaHSEMbIX BHJIOB pAcCTEHUH U
KUBOTHBIX.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHA IIPOTPAMMBI 110
BMOJIOTMN HA  BA30OBOM  VYPOBHE CPEAHEI'O  OBHIEI'O
OBPA3OBAHUIA

Cornmacho ®I'OC COO, ycraHaBiauBarTCs TpeOOBaHUS K pe3yibTaTam
OCBOCHHUS  OOYy4YalOUIUMHUCS MpOTrpaMM  CpeJHEro oOIero oOpa3oBaHUS:
JUYHOCTHBIM, METANPEIMETHBIM U MTPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATBI

B crpykType JHMYHOCTHBIX PE3ylbTaTOB OCBOEHHUs MNpeamera «buonorus»
BBIJICJICHBI CIIEAYIONINE COCTABISIONINE: OCO3HAHUE OOYYalOIUMUCS POCCHUICKON
IPaKJaHCKOW MJIEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpENEJCHUIO, HaIUYue MOTHBAIMM K  OOYy4YeHHIO  OHOJIOTHH,
IICJICHAIIPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKIEHUH JHMYHOCTHU HA OCHOBE
KJIIOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TpaJULUNA pa3BUTUS OHMOJIOTHYECKOIO
3HaHHUSA, TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIMXCS PYKOBOJICTBOBAaTHCS B CBOEH
JEATEIBbHOCTH LEHHOCTHO-CMBICIIOBBIMU  YCTAaHOBKaMH, IPUCYIIMMH CHUCTEME
OMOJIOrMYecKoro 00pa3oBaHus, HaJIMYME HKOJOIMUYECKOTO IPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTb LIEIHU U CTPOUTH KU3HEHHBIE IJIaHBI.

JIMYHOCTHBIE pe3yJbTaThl OCBOEHUS NpeaMeTa «bHOoNorus» TOCTUTAOTCS B
€IMHCTBE Y4YeOHOW ¥ BOCIUTATEIHHOM JEATEIHLHOCTM B COOTBETCTBUHM C
TPaJAULIMOHHBIMU POCCUICKUMH COLIMOKYJIbTYPHBIMH, HCTOPUYECKUMU U JTyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUJIaMU U HOPMaMu
MOBEJCHUSI W CIOCOOCTBYIOT MpOIECCaM CaMOIO3HAHUS, CAMOBOCIIUTAHUS M
CaMOpa3BUTHUSA, PA3BUTHUS BHYTPEHHEW TMO3UIMU JIMYHOCTH, MaTPUOTH3MA,
yBaXEHUSI K 3aKOHY U MPABOMOPSAJIKY, YEIOBEKY TpyJa U CTapllieMy MOKOJICHHIO,
B3aMMHOTO YBa)X€HHUSA, OEPEKHOTO OTHOMIICHHS K KYJIbTYpHOMY HACIEIUI0 U
TpaJuIMsIM MHOTOHAIIMOHAJILHOTO Hapoaa Poccuiickoit denepanuu, npupoje u
OKpY>Karollen cpeje.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHMS yueOHoro mpeamera «buomorus»
JOJKHBI OTpakaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYarOIINXCS pyKOBOACTBOBATHCS
c(hOpMHPOBAHHON BHYTPEHHEW MO3ULIMEH JMYHOCTHU, CUCTEMOM LIEHHOCTHBIX
OpUEHTAllMi, TO3UTUBHBIX BHYTPEHHHX  YOEXKJEHHH, COOTBETCTBYIOIIMX
TPaJAUIIMOHHBIM LEHHOCTSM POCCHIICKOrO 00IlecTBa, pacIIMpPeHUE KU3ZHEHHOTO
OMbITa M ONBITA JAESATEIHHOCTU B IMPOILECCE Pean3allii OCHOBHBIX HAaIPaBJICHUM
BOCIUTATEIbHOU JEATEILHOCTH, B TOM YHCIIE B YaCTH:

1) rpakIaHCKOr0 BOCIIUTAHUS:

c(hOpMHPOBAHHOCTh IPAKIAHCKON MO3UIIMK 00YYaIOMIErocsi KaKk akTUBHOTO U

OTBETCTBEHHOTI'O WIEHA POCCUICKOT0O OOLIECTBA;



OCO3HaHHUE CBOUX KOHCTUTYIIMOHHBIX MPAB U 00513aHHOCTEH, YBAKEHUE 3aKOHA
Y [IPaBONOPSIAKA;

TOTOBHOCTH K COBMECTHOU TBOPUYECKOM JIEITETLHOCTH NP CO3/IaHUH yUEOHBIX
POEKTOB, pEIICHUH Yy4YeOHbIX U T[IO3HABATENbHBIX 3a/]a4, BBIMOJIHEHUHU
OMOJIOTUYECKHUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMPENEsITh COOCTBEHHYIO TIO3UIMIO 10 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBICHSTH €€;

YMEHHUE YUUTHIBATh B CBOMX JIEUCTBUSIX HEOOXOAUMOCTh KOHCTPYKTHBHOTO
B3aMMO/JICUCTBHUS JIIOJIEH C Pa3HBIMU YOEKICHUSIMH, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COLUAJIBHBIM I1OJIOKECHUEM;

FOTOBHOCTb K COTPYAHHUYECTBY B IIPOLIECCE COBMECTHOI'O BBINOJHEHUS
y4eOHbIX, TI03HABATEIbHBIX M UCCJIEA0BATEIbCKUX 3aJa4, YBAKHUTEIbHOIO
OTHOLIEHUSI K MHEHHUIO OMNIMOHEHTOB TMpHU OOCYXKJACHUH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCTb K T'YMAHUTApPHOU U BOJIOHTEPCKOU EATEIBHOCTH;

2) NaTPUOTHUYECKOI0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUUCKON rpaKJaHCKONU WEHTUYHOCTH, TATPUOTU3MA,
YBOXKEHHUS K CBOEMY HapoJly, YyBCTBAa OTBETCTBEHHOCTH Tiepesl PonuHoi, ropioctu
3a CBOM KpaH, CBOIO PoauHy, CBOM fA3BIK U KYJBTYpPY, IPOLUIOE U HACTOSAILLIEE
MHOT'OHAaIIMOHaJIbHOro Hapoaa Poccuu;

LIECHHOCTHOE OTHONIEHUE K MPUPOJHOMY HACIEINIO0 U MaMATHUKAM MPUPOJIBI,
NOCTHXKEHNAM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OLIEHUBAaTh BKJIAJ POCCHUICKMX YYEHBIX B CTAHOBJIEHHE H
pa3BuTHE OWOJIOrMH, TOHUMAHMS 3HAYCHUS] OWOJIOTUM B TMO3HAHUU 3aKOHOB
OPUPOABI, B dKU3HH YEJIOBEKA U COBPEMEHHOIO 00IIECTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIyXXEHHMIO M 3amure (OTeuecTna,
OTBETCTBEHHOCTb 3a €ro CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE TYXOBHBIX LIECHHOCTEW POCCUNCKOr0 HAPO/Ia;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUS, ITHUECKOTO TIOBEICHUS;

CIIOCOOHOCTh OIIEHWBATh CHUTYAIlMI0 W TMPUHUMATH OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSICh HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH,;

OCO3HaHHUE JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUNBOTO OyAyIIETro;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POAUTEINSM, CO3aHUI0 CEMbU HAa OCHOBE
OCO3HAHHOI'O0 TMPHUHATUS LEHHOCTEM CEMEVMHOM JKU3HU B COOTBETCTBHUM C
TpaaulusiMu Hapo10B Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETUKY OBbITa, HAyYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIICHU;



MOHUMAaHHE SMOLIMOHAIIBHOTO BO3/ICHCTBHUS )KMBOI IPUPOJIbI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXXEHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHHE
MPOSIBIISATh KAYECTBA TBOPUYECKOM JINUHOCTH;

5) ¢usuveckoro BocnuTaHus, GOPMHPOBAHMSA KYJIbTYPbl 310POBbS H
IMOIHMOHAJILHOIO 0JIArONoJIyYns:

MOHUMAaHUE U pean3alus 3J0pOBOTro 1 6€30MacHOro o0pasa JKu3Hu (310pOBOE
MUTaHue, COOJIIOICHHE TUTUEHUYECKHUX MPABUIT U HOPM, COATAaHCUPOBAHHBIN PEKUM
3aHATUH W OTJAbIXa, peryispHas (QuU3MYecKas AaKTUBHOCTH), OEPEKHOro,
OTBETCTBEHHOI'O M KOMIETEHTHOTO OTHOILIEHUSI K COOCTBEHHOMY (DM3MUECKOMY U
NICUXUYECKOMY 310POBBIO;

NOHUMAHWE UEHHOCTH MPAaBUJI HWHIAWBUAYAJIBHOTO U  KOJUIEKTUBHOI'O
0€30IM1acHOr0 MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3I0POBBIO U )KU3HHU JIIOJICH;

OCO3HaHHUE MOCHEJCTBUN U HENPUITUS BPEAHBIX MPUBBIYEK (YHOTpEOJICHHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHUs);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAHHE [IEHHOCTH MacTepPCTBa, TPYA0JIIO0HE;

FOTOBHOCTh K AKTHMBHOM JEATEJIbHOCTH TEXHOJIOTUYECKOM U COLMAIbHOMN
HaIPaBJICHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSATEIHHO
BBITIOJTHSITH TaKylO JIEATEIbHOCTD;

UHTEpeC K pa3iu4HbiM cdepaM MpodecCUOHATBLHON JeATebHOCTU, YMEHUE
COBEpIIATh OCO3HAHHBIA BBIOOpP Oyaymend mnpodeccud | Pean30BbIBATH
COOCTBEHHBIC )KU3HECHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUI0O M CaMOOOpPa30BaHUIO Ha
MPOTSKECHUU BCEU KU3HU;

7) 3KOJIOrM4€eCKOr0 BOCTIUTAHMS:

AKOJIOTUYECKH 1€71€CO00pa3HOE OTHOIIEHUE K MPUPOJIE KAaK UCTOYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIICHUE YPOBHS HKOJOTUYECKON KyJIbTYpbl: MPUOOPETEHUE ONbITA
IJIAHUPOBAHUSI TMOCTYNKOB W OIEHKM UX BO3MOXHBIX MOCIEICTBUN ISt
OKpYXKaroLen cpeapl;

OCO3HaHWE TI00ATBFHOTO XapaKTepa AKOJIOTHYECKUX MPOOJIeM U TMyTel HX
pelieHus;

CIOCOOHOCTH UCITOJIH30BATh MPUOOPETAEMBIE TP U3YUCHUN OMOJIOTHH 3HAHUS
U yMEHUS TIPU  pPEIICHHH TpoOJIeM, CBSI3aHHBIX C  PAIlMOHAIBHBIM
NPUPOAOIIOIb30BaHNEM  (COONIOACHUE  TPAaBWII  TOBEICHHS B TMPUPOJIE,
HAIPaBJICHHBIX Ha COXPAaHEHHWE pAaBHOBECUS B DKOCUCTEMaX, OXpaHy BHUJOB,
AKOCHCTEM, OMochephl);



AKTUBHOE HENPUATHUE ACUCTBUN, TPUHOCSIIUX BPEJ OKPYKAOILIECH PUPOTHOU
cpelie, yMEHHE MPOrHO3UPOBATh HEOIArONMPUSATHBIE HKOJIOTUYECKUE MOCIEICTBUS
IPEANPUHUMAEMBIX JIEHUCTBUM U NPENOTBPALIATh UX;

HaJU4Yue Pa3BUTOrO 3KOJIOTMYECKOr0 MBILUICHUS, IKOJIOTUYECKOU KYJIBTYpHI,
OIbITA NEATEIBbHOCTH 9KOJIOTUYECKOM HaIIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBATBHCS MMM B IIO3HABATEJIbHOM, KOMMYHHUKAaTUBHOM M COLIMAJIBHOU
IIPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTUYECKOMN NEATEIbHOCTH SKOJIOTHUECKOU
HaIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHsS HayKd M OOILECTBEHHOW NMPAKTHUKH, OCHOBAHHOI'O HA JUAJIOTe
KyJbTYp, CHOCOOCTBYIOLIEIO OCO3HAHUIO CBOEI0 MECTA B MOJIMKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHKUE SI3BIKOBOM M YWTATEIbCKOM KYJBTYpPbl KaK CpEICTBa
B3aMMOJICHCTBHS MEXKY JIFOABMU U MIO3HAHUS MUDPA;

NOHUMaHUE CHeuupuKd OHOJOTUM KaK HAyKd, OCO3HaHUA €€ pojlu B
(bopMUPOBaHUN PALMOHAIBHOTO HAYYHOTO MBILIUIEHHUS, CO3JaHUU LIETOCTHOTO
npeicTaBieHuss 00 OKpYyKaloleM MHUpE KaK O €IMHCTBE MPHUPOJbI, YEJTOBEKa U
oO1ecTBa, B IMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH Mpo0iIeM
COXpaHEHUS ITPUPOJTHOTO PaBHOBECHS,

yOEXKJIEHHOCTh B 3HAYMMOCTH OMOJIOTMM AJI1 COBPEMEHHOW UMBWIM3AIUU:
o0OecreueHrss HOBOTO YpPOBHS Pa3BUTHsSI MEIULMHBI, CO3JaHUE MEPCHEKTHUBHBIX
OMOTEXHOJIOTHI, CIOCOOHBIX pElIaTb PECypCHblE  MpPOOJIEMbl  pa3BUTHUSA
YeJI0BEYECTBA, MOMCKA MyTEeH BBIXOAA U3 II00aTbHBIX IKOJIOTHYECKUX MPOOJIEM U
o0ecrnieueHrs  mepexoja K  YCTOMYMBOMY — Pa3BUTHIO,  pPalMOHAIBHOMY
UCIIOJIb30BAaHUIO TMPUPOJHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TMOJYYEHHH OWOJOTMYECKUX 3HAHUU B IEJIX
NOBBIIIEHUA OOHIEH KyJbTYpbl, €CTECTBEHHO-HAyYHOW TI'PaMOTHOCTH, Kak
COCTAaBHOHM 4acTH (DYHKIMOHAJIBHOM IPaMOTHOCTH OOydYaromuxcs, popmupyemoit
pU U3YYEHUH OUOJIOTHH;

IIOHUMAHHME CYLIHOCTHM METOJOB ITO3HAHUS, MUCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH HCIIOJIb30BAaTh TIOJy4YaeMmble 3HaHHs /i1 aHaiu3a u
OOBSICHEHUS SBICHUI OKPYXAIOUIEro MUpa M MPOUCXOISIIMX B HEM M3MEHEHUH,
yMEHHE JeflaTh OOOCHOBAHHBIC 3aKIIOUYEHHS HA OCHOBE HAy4HbIX (AKTOB H
MMEIOIIUXCS JAHHBIX C LEJIbIO ITOJYy4YEeHUs JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIb30BAaTh OWOJIOTMYECKUE 3HAHUS IS
peleHus mpoOyieM B pealibHbIX )KU3HEHHBIX CUTYaIHSIX;

OCO3HAHME ILIEHHOCTH HAyYHOW JEATEIbHOCTH, T'OTOBHOCTH OCYLIECTBIATH
IIPOEKTHYIO U UCCIIEN0BATENBCKYIO AEATEIbHOCTD NHANBUAYAIBHO U B IPYIIIIE;



TOTOBHOCTh W  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpPa30BaHUIO W
caM000pa30BaHUI0, K AKTUBHOMY TOJYyYECHHUIO HOBBIX 3HAHMM 1O OMOJOTHH B
COOTBETCTBHH C KU3HEHHBIMH MOTPEOHOCTAMHU.

METANIPEAMETHBIE PE3YJIBTATbBI

MeramnpeamMeTHbIe pe3yJbTaThl OCBOCHHS y4eOHOro mpenmera «buomorusy
BKIIIOYAIOT: 3HA4YMMbIe JJI1  (POPMHUPOBAHUS MHPOBO33PCHHSI 00YyUaIONTUXCS
MEXKTUCITUTUTMHAPHBIE (MEXKIPEAMETHBIC) OOIEHAYYHbIC TOHSATHUS, OTPAKAIONINE
IIEJIOCTHOCTh HAyYHOM KapTUHBI MHUpa H CHEeNU(PUKYy METOJOB TO3HAHUS,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, YHEPTHs, SBICHHE, TPOIIECC,
CUCTEMa, HAay4HbIH (DaKT, MPUHIIUI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
UCClieI0BaHKe, HAOIIOIeHNEe, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHX ), YHUBEPCAITbHbIE
y4deOHble JIeHCTBUSA (TMO3HABaTENbHbIC, KOMMYHHUKATUBHBIE, PETYJISTUBHEIC),
obecnieunBaronye GopMupoBaHue GyHKIIMOHATHLHON TPAMOTHOCTH U COIIMAIIBHON
KOMIIETEHIIUU  OOYYaIOIIMXCA, CHOCOOHOCTh OOYyYaroluXCsi HUCIOJIb30BaTh
OCBOCHHBIE MEXKIUCIUILTUHAPHBIC, MUPOBO33PEHYECKHUE 3HAHUS U YHUBEPCAIbHbBIC
y4eOHbIe IEUCTBUS B ITO3HABATEILHON U COIIMAILHON MTPAKTHUKE.

MerarnpeaMeTHbIE PE3ybTaThl OCBOCHHUS MPOrPAMMBI CPEIHETO OOIIETO
00pa3oBaHMsl TOHKHBI OTPAXKATh:

OBnagenne YHHMBepPCaIbHbIMH yueOHBIMU MO3HABATEIbHBIMH
AeCTBUAMM:

1) 6a3oBblIe JIOTHYECKHE ICHCTBUS:

CaMOCTOSITeNIbHO  (GOpMYJIMpPOBaTh U aKTyaJlU3upoBaTh  MIpolOsieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIOJIb30BaTh MPU OCBOCHMM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIUICHHUS
(aHanu3a, cUHTE3a, CpPaBHEHM S, KiIacCU(pUKAIIMU, 0000IICHUS), PACKPBIBATH CMBICT
OMOJIOTUYECKUX TOHATHH (BBIACIATh UX XapaKTEPHBIC NMPHU3HAKH, YCTAHABIMBATH
CBSI3M C IPYTUMH TTOHSATHSIMH );

OTpEeNeATh IEeMU JeATCIbHOCTH, 3aJlaBas IapaMeTpbl M KPUTEPHH HUX
JIOCTYDKCHHSI, COOTHOCUTD PE3YNIbTATHI ACATSIBHOCTH C TTIOCTABIICHHBIMU IEJISIMU;

UCIOJIb30BaTh OMOJIOTUYECKHUE MOHATUSA ISl OOBsICHEHUS (DAKTOB U SIBICHUIM
YKUBOM IIPUPOABI;

CTPOUTH JIOTHYECKUE pPaCCyXJeHUsS (MHIyKTUBHBIC, ETyKTUBHEIC, IIO
AQHAJIOTUH), BBISBISITH 3aKOHOMEPHOCTH W IPOTHBOPEYHMS B PaccCMaTPHBAEMBIX
SIBJICHUSIX, (DOPMYJTUPOBATH BBIBOJIBI M 3aKIIFOUCHUS;

IPUMEHSTh CXEMHO-MO/ISTTLHBIE CPEACTBA JJIsI TPEACTABICHUS CYIIIECTBEHHBIX
CBS3€H W OTHOIICHWA B U3yYaeMbIX OWOJOTHYECKUX OOBEKTaX, a TaKKe
IPOTUBOPEYHI PA3HOTO pOja, BBIABICHHBIX B PA3IMYHBIX WH(OOPMAITMOHHBIX
WUCTOYHHKAX;



pa3pabatbiBaTh IUIAH pelIeHHs] MPOOJEeMbl ¢ YYETOM aHaiIM3a MMEIOLINXCA
MaTepHAJIbHBIX 1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B JIESITEIILHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKU TOCIIEACTBUM AEATEIBHOCTH;

KOOPAMHUPOBATH U BHIMOIHATH paOb0Ty B YCIOBUSIX PE€aIbHOT0, BUPTYaIbHOTO
¥ KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE NPU PELICHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE AeCTBUA:

BJIaJI€Th HaBbIKaMU Y4eOHO-UCCIIEI0BATENbCKON U MPOEKTHON JIEATENbHOCTH,
HaBbIKaMHM  pa3pelieHuss npoOsieM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEJIbBHOMY ITOMCKY METO/I0B PELIEHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METO/I0B IMO3HAHMUS;

UCIIOJIb30BaTh pPa3jMyYHblE BUABI JCSATEIBHOCTH IO IOJYYEHHIO HOBOI'O
3HaHUSA, €ro HHTEpHpeTaluu, NpeoOpa3soBaHUIO M NIPHUMEHEHUI0 B Y4eOHBIX
CUTYaIUsIX, B TOM YKCJIE IIPU CO3IaHUH YUEOHBIX U COLUATBHBIX TPOEKTOB;

(GbopMUpOBaATh HAYYHBIN TUI MBIILJICHUS, BIaI€Th HAYYHOU TEPMHUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMU;

CTaBUThb M (HOpPMYyIUpOBaTH COOCTBEHHBIE 3aJaud B 00pa30oBaTEIbHOU
NEeSATEIbHOCTH U KU3HEHHBIX CUTYaLIUSIX;

BBISIBJISITh NPUYMHHO-CJIIEACTBEHHBIE CBSI3M M AaKTyaJlM3UpOBaTh 3ajady,
BBIJIBUT'aTh TMIIOTE3Y €€ PEIICHUs, HAXOAUTh apryMEHTHI JJIs 10Ka3aTEIbCTBA CBOUX
YTBEPKJICHHM, 3a/1aBaTh MapaMeTpPbl U KPUTEPUU PEILICHNUS;

aHAJIM3UPOBAaTh TMOJYYEHHbIE B XOJ€ pEIICHHUs 3aJayd Pe3yJbTaThl,
KPUTUYECKUA OLIEHUBATH UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBHUSX;

JaBaTh OLEHKY HOBBIM CUTyallMsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYLIECTBJIATh LIEJICHANIPABICHHBIM MOUCK NEPEHOCa CPEACTB M CHOCOOOB
NEeUcTBUs B MPOo(heCCUOHANBHYIO CpeAy;

YMETh NEPEHOCHTh 3HAHUS B IO3HABATEJIBHYIO M MPAKTHYECKYHO 00JacTh
KU3ZHENIESATEIIbHOCTH;

yMETh MHTETPUPOBATH 3HAHMSA U3 Pa3HbIX MIPEIMETHBIX 00J1acTeH;

BBIJIBUT'aTh HOBBIE WJEH, MpeIjaraTb OPUTHMHAJIbHBIE MOAXOJbI U pPELICHUS,
CTaBUTH MPOOJIEMBI U 331a4H, TOMYCKAIOIINE aTbTepPHATUBHBIC PEILICHUSI.

3) pa6ora ¢ ungopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX MHPOpMAIUH (TEKCTE yueOHOTro
nocoOusi, HAyYHO-TIOMYJIAPHOM JUTEeparype, OHOJOTUYECKUX CIOBapsAX U
CIpPaBOYHHMKAX, KOMIIBPIOTEPHBIX 0a3zax AaHHBIX, B MHTepHeTe), aHaNM3UpPOBATh
UHGOPMAIUIO PAa3TUYHBIX BUAOB U (HOPM Ipe/ICTaBICHUSI, KpUTHUECKH OLICHUBAThH
€€ JJ0CTOBEPHOCTh U HENTPOTUBOPEUYUBOCTH;



dbopMyIHpOBaTh 3aMpPOCHl U MPUMEHSTh PA3NIUYHBIE METOJbI MPU TIOUCKE H
otbope OGuosiornueckoil MHPOpMAIUK, HEOOXOIUMOM NIl BBITIOJHEHUST y4eOHBIX
3aj1ay;

npuoOpeTaTh OMBIT HMCHOJb30BaHUS MHGOPMAIIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBAThH KYJbTYPYy aKTUBHOTO MCIIOJIb30BAHUS PA3IMYHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO  BbIOMpATh  ONTUMAIbHYIO  (GOpMy  TPEICTABICHHUS
Ouosiornyeckoi nHGopManuu (CxeMbl, rpadUKH, TUarpaMmMbl, TAOJHIIbI, PUCYHKH U
Jipyroe);

UCIIOJIb30BaTh HAy4HbIM fA3BIK B KadyecTBE CpeICTBAa NpU pabore C
Oouonornueckod uMHPOpMALMEH: TNPUMEHATh XUMHUYECKHUe, (U3NUECKHEe U
MaTEeMaTUYECKUE 3HAKU W CHUMBOJIBI, (DOPMYJIbI, ab0OpeBHaTypy, HOMEHKIATYDPY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATh  3HAKOBO-CMMBOJMYECKHE  CPEACTBA
HaTrJISIHOCTH;

BJIQJCTh  HaBBIKAMHM  PAclO3HaBaHWA W 3alIUTHl  WHOOpMAIUH,
UH(OPMAILIMOHHON O€301aCHOCTH JINYHOCTH.

OBj1ajieHre YHUBEPCATbHBIMH KOMMYHUKATHBHBIMU 1€/ CTBUSIMH:

1) ob1enme:

OCYIIECTBIISATh KOMMYHHUKAIIMH BO BceX cepax KM3HU, aKTUBHO y4aCTBOBATh
B JHWAJIOTEe WU THUCKYCCHH TIO CYIIECTBY OOCyXmaeMoi TeMbl (yMEHHE 3aJ1aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXKJCHHUS OTHOCHTEIHLHO BBHITIOJIHCHUS TpeiaraeMoi
3a/1au, YYUTHIBATh MHTEPECHl M COTJIACOBAHHOCTH TO3UIUN JPYTHX yYaCTHUKOB
JManora Wik JUCKYCCUN);

pacro3HaBaTh HEBEpOAIbHBIC CpPEACTBA OOIICHMS, TOHWMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, TPEINOCHIJIOK BO3HHUKHOBEHHUS KOH(JIMKTHBIX CHUTYaIUH,
YMETh CMATYATh KOH(JIMKTHI U BECTH IIEPETOBOPHI;

BJIQJICTh PA3JIMYHBIMU CIIOCOOAMH OOIIEHUS W B3aUMOJEHCTBUS, TTOHUMATH
HAMEPEHUS IPYTUX JIFOJIeH, MPOSBISATh YBAKUTEIHLHOE OTHOIIEHNE K COOCCETHUKY
U B KOppeKTHOU popme hopMyTHpoBaTh CBOM BO3PAKCHUS,

pPa3BEPHYTO W JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHUS C HCIIOJIH30BAaHHUEM
SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHAs 1esITeIbHOCTD:

MOHUMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBHUIYaJbHON
paboOTHI IPH peIIEHUN OMOJIOTHYECKON MPOoOIeMbl, 000CHOBBIBATH HEOOXOMMOCTh
IPUMEHEHUS TPYITOBBIX (DOPM B3aUMOCHCTBUSA NP PEIICHUN YIeOHOMU 3a/1auu;

BBIOMPATh TEMATHKy W METOJbI COBMECTHBIX MEUCTBHH C y4€TOM OOMmMHUX
WHTEPECOB M BO3MOXKHOCTEHN KaXKJ0T0 YieHA KOJJIEKTHBA;

OpUHUMATh  IIEJIM  COBMECTHOM  JEATEIbHOCTH, OpPraHW30BBIBaTH U
KOOPJIMHUPOBATh JICMCTBUSA IO €€ JIOCTUKECHHUIO: COCTABIATH IUIAH JICHCTBUM,



pacnpenensTb poid C y4€TOM MHEHMHA YYacTHHKOB, OOCYKJaThb pe3yJIbTaThl
COBMECTHOM paboOTHI;

OLIEHHMBATh KaY€CTBO CBOETO BKJIaJ]a U KaX/0r0 YYaCTHUKA KOMaH/Ibl B OOIINH
pe3ysbTaT 1o pazpaboTaHHBIM KPUTEPUSIM;

npemjiaraTb HOBBIE IIPOEKThI, OLICHMBATh HJIEH C IO3MIUM HOBU3HBI,
OPUTMHAJILHOCTH, IPAKTUUECKON 3HAUMMOCTH;

OCYIIECTBJISATh IMO3UTUBHOE CTPAaTErMYECKOE TIOBEJEHUE B Pa3IMYHbIX
CUTYaLUsX, IPOSIBIIATH TBOPUYECTBO U BOOOPaXKEHHUE, ObITh MHUIIMATUBHBIM.

OBgJ1aieHHe YHUBEPCAJIbHBIMH PeryJIATUBHBIMH JeHCTBUSIMH:

1) caMmoopraHu3anms:

UCIOJb30BaTh OMOJOTMYECKUE 3HAHUS Ui BBIABICHUS MpoOJIEM M HX
pelIeHus B )KU3HEHHbBIX U YUYEOHBIX CUTYalUX;

BbIOMpaTh Ha OCHOBE OHMOJOTMYECKMX 3HAHWM IEeJIeBblE U CMBICIOBbBIE
YCTAaHOBKHM B CBOMX JAEMCTBUAX U MOCTYIIKAaX [0 OTHOUIEHWIO K JKUBOH MPHUPOJE,
CBOEMY 3/I0POBBIO U 3I0POBBIO OKPY>KAIOIIHX;

CaMOCTOSITENIbHO OCYIIECTBIIATh MO3HABATENBHYIO JAESITEIbHOCTD, BBISABIISTH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 33Jjaul B 00pa3oBaTEIbLHON
NEeSATEIbHOCTH U KU3HEHHBIX CUTYaLIUSIX;

CaMOCTOSITEJIbHO COCTABJIATH IJIaH pEUIEHUS TPOOJIEMBI C YUETOM UMEIOIINXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHUH;

JaBaTh OLEHKY HOBBIM CUTYallUsM;

pacuMpsTh paMKH Y4e€OHOTO MpeIMeTa Ha OCHOBE JIMYHbBIX MPEIOUYTCHHUII;

JienaTh OCO3HAHHBIN BEIOODP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH 32
pelIeHHE;

OLICHUBATh MPUOOPETEHHBIN OIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO W MPOSBICHUIO LIUPOKOW H3PYAUIMU B
pa3HbIX O00JACTSIX 3HAHMM, IMOCTOSIHHO MOBBIIIATH CBOM OOpa30BaTENbHBIN H
KyJbTYpPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTUBBI B JE€ATEIbHOCTD,
OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LIEJISIM;

BJaJeTh HAaBbIKAMU  MO3HABAaTENbHON  pedrexkcun Kak  OCO3HaHUsA
COBEPIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX IPOLIECCOB, HX pE3YyJbTaTOB U
OCHOBaHUM, UCHOJB30BaTh MPUEMBI peIeKCHH AJi1 OLEHKU CUTYyalllH, BbIOOpa
BEPHOI'0 PELICHUS;

YMETh OLEHUBATh PHUCKM W CBOEBPEMEHHO IPUHUMATh PEIIEHUS M0 HX
CHUKEHUIO;

OPUHUMAaTh MOTHBBI W apryMEHTBHl APYIMX @pPH aHajlu3€ pe3yJbTaToB
NEeATEIbHOCTH;



3) npuHsiTHE Ce0s M IPYIUX:

IPUHUMATH ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JJOCTOMHCTBA;

IIPUHUMATh MOTHBBI M apPryMEHTBl JPYyIMX [PU AaHalU3€ pe3yJIbTaToOB
JESATENBHOCTH;

MPU3HABATH CBOE MPABO U MPABO JPYTUX HA OMIMOKHY;

pa3BUBaTh CIIOCOOHOCTH MOHUMATh MU C MO3ULIUU JPYTOro YeI0BeKa.

HPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbie pesynbTaThl OcBoeHUs mporpammbel COO mo Ouosnoruu Ha
0a30BOM ypOBHE BKJIIOHAIOT creruduueckue s yaeOHoro npeamera «buonorusp
Hay4yHbI€ 3HAHUSA, YMEHUS U CHOCOOBI IEUCTBUI 110 OCBOEHHUIO, HHTEPIIPETAIINH U
npeoOpa3oBaHUIO 3HAHUM, BUABI JEATEIBHOCTH MO MOJIYYEHHIO HOBOI'O 3HAHUS U
OPUMEHEHUIO 3HAHUK B PA3JIMYHBIX YYEOHBIX CUTYyalHsAX, & TaKKE B peajbHBIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHbIX Cc Ouosorueil. B mporpamme npeamerHbie
pe3yJIbTaThl MPEICTaBICHBI IO roj1aM 00yUEHUsI.

IIpenMeTHble pe3ynbTaThl OCBOEHUsI yueOHoro mpeamera «buonorus» ¢ 10
Kjlacce OJKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTH 3HAHUNA O MECTE U PO OMOJIOTUU B CUCTEME HAYYHOI'O
3HaHUS ECTECTBEHHBIX HAyK, B (OPMHPOBAHWU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KAapTHHBI MHUpa U HAy4YHOTO MHPOBO33PEHHUS, O BKJIAJE€ POCCUHCKUX U
3apyOeKHBIX YUYEHBIX-OMOJOTOB B pa3BUTHE OHOJOTUH, (YHKIHUOHAIHHOM
rPAaMOTHOCTH Y€JIOBEKA JJISl PEILICHUS KU3HEHHBIX 3a1a4;

YMEHHUE PaACKpbIBaTh COJIepkKaHUE OWOJIOTMYECKUX TEPMUHOB W TMOHSTHIA:
KU3Hb, KJIETKA, OpraHu3M, MeTa00113M (0OOMEH BEILIECTB U MPEBPAIICHUE SHEPTHH ),
roMeoctas (camoperyisiius), ypOBHEBas OpraHu3alMs SKUBBIX  CHCTEM,
CaMOBOCTIPOU3BEICHHE (PEMPOIYKIIMSI ), HACTIEACTBEHHOCTh, I3MEHUHUBOCTh, POCT U
pPa3BUTHE;

yMEHUE u3JaraTh OWOJOTHYECKHEe Teopuu (KJIETOYHas, XPOMOCOMHas,
MYTallMOHHAs, LEHTpajibHasg JOrMa MOJIEKYJsipHOM Ouonorun), 3akoHbsl (I
Menpnens, T. Moprana, H. 1. BaBuiioBa) u yyeHust (0 HeHTpax MHOrooOpas3usi u
MPOUCXOXKICHUS KyJIbTYpHBIX pacTtenuil H. M. BaBunosa), onpeensars rpaHUIibl KX
OPUMEHUMOCTH K KMBBIM CHUCTEMAM;

yYMEHUE BIIAJIETh METOJIAaMU HAYYHOT'O MMO3HAHMS B OMOJIOTUM: HAOIOCHUE U
OMMCAHUE >KMUBBIX CHCTEM, MPOLIECCOB W SBJICHHUI, OpraHu3anusi U MpPOBEIAECHUE
OMOJIOTMYECKOTr0 AKCIIEPUMEHTA, BbIIBM)KEHUE TUIIOTE3bI, BBISIBJIEHUE 3aBUCUMOCTHU
MEXAY HCCIEAYEMbIMU BEIUYMHAMH, OOBSCHEHHUE IMOJYUYEHHBIX pE3yIbTaTOB,
UCIIOJIb30BAaHHBIX HAYYHbBIX MMOHATUNA, TEOPUH U 3aKOHOB, YMEHHE JI€JIaTh BBIBOJIbI
HA OCHOBAHHH IOJTYYEHHBIX PE3YJIbTATOB;



YMEHUE BBIJICISTh CYIIECTBEHHBIC MPU3HAKUA BHPYCOB, KJIETOK MPOKAPHOT U
AYKapuoT, OJHOKJIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
IIPOLIECCOB: OOMEHa BEIECTB M MPEBpAICHUS YHEPTUU B KJIETKe, (POTOCHHTE3a,
IUIACTUYECKOT0 M HHEPreTUYecKoro oOMeHa, XEMOCHHTE3a, MUTO03a, Meio3a,
OIUIOAOTBOPEHUS, PA3MHOXKEHUS, WHIUBUIYAIbHOTO Ppa3BUTHUS  OpraHu3Ma
(oHTOTEHE3);

yMEHUE MPUMEHSATHh MOJyYeHHbIE 3HAHUS ISl OOBSICHEHHS] OMOJIOTHYECKHUX
IIPOLIECCOB U SIBJICHUH, JJISl MPUHATHUS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM
KU3HU C LETpl0 obecreyeHus: 0e30MacHOCTH CBOEro 3J0POBbS U 3J10POBbS
OKPY KaIOIUX JII0JIeH, COOJII0IEHUSI HOPM TPaMOTHOIO TIOBEICHHS B OKPY KaloIen
OPUPOAHON cpeje, MOHUMaHWE HEOOXOIMMOCTH HCIOJIb30BaHUS JTOCTUKEHUN
COBpEMEHHOM Oowonoruu  © OMOTEXHOJIOTUH  JUIsl  PalMOHAIBHOTO
IPUPOAOTIOIH30BAHNS;

YyMEHUE pelaTh »JJIEMEHTApHbIE T'E€HETUYECKHME 3aJadyd Ha MOHO- U
TUTHOpUIHOE CKpEUIMBaHUE, CIEIUICHHOE HACIeJOBAaHUE, COCTaBISATH CXEMbI
MOHOTHOPHIHOTO CKpEIIMBAHM IJIsl MpEICKa3aHusl HACleJOBaHUS TPU3HAKOB Y
OpPraHHU3MOB;

YMEHHUE BBINOIHATH JIA0OPATOPHBIE M MpakTUYECKHUe paldoThl, COOIHOATh
npaBujia Mpu padboTe ¢ yueOHbIM U JJa0OpaTOPHBIM 000PY/I0BAHHUEM;

YyMEHUE KPHUTHYECKH OIIEHWBAaTh W HWHTEPIPETHPOBATH HHPOPMAIIHIO
OMOJIOTUYECKOT0  COJIEpKaHUs, BKIIIOYAIONIYIO IICEBJIOHAYYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOW MH(pOPMAIINU, HAYIHO-TIOMYJISIPHBIC
MaTepuaibl), STUYECKHE acCIeKThl COBPEMEHHBIX HCCJIEOBaHUI B OHOJIOTHH,
MEIHIINHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE THCbMEHHBIE U YCTHBIE COOOIIEHHUS,
00001128 OMOIOTUYECKYI0 MH(POPMALMIO U3 HECKOJIbKUX HUCTOUYHHKOB, TPAMOTHO
UCII0JI30BaTh MOHATUIHBIN anmapaT OMOJOTUH.

[IpenMeTHbie pe3yibTaThl OCBOEHUSI yueOHOro mpeamera «buonorus» ¢ 11
Kjlacce OJKHBI OTPaKaTh:

c(hOpMUPOBAHHOCTH 3HAHUIA O MECTE U PO OMOJIOTUU B CUCTEME HAYYHOTO
3HAaHHSA €CTECTBEHHBIX HayK, B (OPMHpPOBAHMHM COBPEMEHHOH €CTEeCTBEHHO-
HAyYHOW KapTHHBI MUpPAa U HAYYHOTO MHPOBO33PEHHS, O BKIAJE POCCHUHCKUX U
3apyOCKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (PYHKIIMOHATHHOU
IPaMOTHOCTH YeJIOBEKA JJIsl PEIIeHHUs )KU3HCHHBIX 3a71a4;

YMEHUE PACKPHIBATH COJEPKaHNE OMOIOTHUECKIX TEPMUHOB U TIOHATUIA: BH/I,
MOMYJISAKsA, TEHO(MOHA, JBOJIONHS, ABWXKYIIUE CUIBI ((aKTOPHI) HSBOJOIUH,
IPUCIIOCOOTICHHOCTh OPraHMU3MOB, BHUI000pa30BaHUE, HKOJIOTUYECKUE (DAKTOPHI,
IKOCUCTEMA, TMPOAYLEHTHI, KOHCYMEHTBHI, PEAYLEHThl, 1EeNU MUTAHHUS,
AKOJIOTHYECKas MUupaMuia, OMoreoreHos, onocdepa;



yMEHHME Wu3/araTb OHOJOTrMYecKHe Teopur (dBOJIOLMOHHAs Teopus Y.
JlapBuHa, CHHTETHMYECKash TEOpUS OHBOJIIOLUH), 3aKOHbl M 3aKOHOMEPHOCTHU
(3apoasiieBoro cxoacrsa K. M. Bbapa, uepenoBaHus TiIaBHBIX HaIpPaBICHHUN U
nyTteit 3Bomoruu A. H. CeseprioBa, yuenus o 6uochepe B. M. Bepnanckoro),
ONPENEIISITh TPAHUIIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMAM,;

yMEHUE BIIaJIETh METOJIaMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOCHHE U
ONMUCAaHHUE JKUBBIX CHUCTEM, MPOLECCOB U SIBJICHHI, OpraHU3alusl U IPOBEACHUE
OMOJIOTMYECKOTr0 IKCIIEPUMEHTA, BBIIBH)KEHUE TUIIOTE3bI, BBISIBIIEHUE 3aBUCUMOCTHU
MEXKAY HCCIEAYEeMbIMU BEIUYMHAMH, OOBSICHEHHUE IIOJYYEHHBIX pE3yIbTaToB,
UCIIOJIb30BaHHbIX HAYYHBIX MOHSITUH, TEOPUA U 3aKOHOB, YMEHHE JI€JIaTh BBIBOJIbI
Ha OCHOBAaHHHM MOJYYEHHBIX PE3YyJIbTATOB;

YMEHHUE BBIIENATh CYIIECTBEHHBbIE IPU3HAKK CTPOEHUS OHOJOTHYECKHUX
O00OBEKTOB: BHJIOB, TMOMYJSIHUN, MTPOIYUEHTOB, KOHCYMEHTOB, PEIYLIEHTOB,
OMOTeOIeHO30B M  JKOCHUCTEM, OCOOEHHOCTH TMPOIECCOB: HACJEICTBEHHON
U3MEHYMBOCTH, €CTECTBEHHOI'0 OTOOpa, BUJI000pa30BaHMs, MPUCTIOCOOIECHHOCTH
OpraHu3MOB, JIEWCTBHUS SKOJIOTMYECKUX (DAKTOPOB Ha OpraHU3MBbI, IEpeHoca
BEUIECTB M IOTOKAa HHEPrUM B IKOCUCTEMAX, AHTPONOTE€HHBIX H3MEHEHUI B
HKOCHUCTEMAax CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOr€OXMMHUYECKHX
IIUKJIOB B Onocdepe;

yMEHUE MPUMEHATH MOJYyYECHHbIE 3HAHUS ISl OOBSACHEHHS] OMOJOTMYECKHX
IIPOLIECCOB U SIBJICHUW, JUISl IPUHATHS MPAKTUYECKUX PELIEHUN B ITOBCEIHEBHOM
KU3HH C LEIpl0 oOecreyeHus: 0e30lacHOCTH CBOEro 3J0pPOBbS U 3/10POBbS
OKPY’KaIOIIUX JI0JeH, COOII0ICEHUS] HOPM IPaMOTHOIO TIOBEICHUS B OKPY KaIOIIEn
OPUPOAHOM cpefe, MOHMMaHWEe HEOOXOAMMOCTHM HCIOJIb30BaHUS JIOCTHUKEHUN
COBPEMEHHOW OMOJIOTMH JIJIs1 PAllMOHATILHOTO IPUPOAOIIONb30BaHNUS;

YMEHHUE peniaTh 3JE€MEHTapHble OMOJOTMYECKUE 3aa4H, COCTABISTh CXEMBbI
NepeHOoca BEIleCTB U DHEPTUH B IKOCUCTEeMax (LIeTH MUTaHuUs);

YMEHHUE BBINOIHATE JIADOPATOPHBIE M IpaKkTUYECKHe paldOThl, COOIOAAThH
npaBuiia Ipu padoTe ¢ yueOHBIM U JIaOOpaTOPHBIM 000PYA0BAHUEM;

YyMEHUE KPHUTHYECKHM OLEHUBATh W HHTEPIPETHUPOBATH HHPOPMALIUIO
OMOJIOTMYECKOTO COACpKAHMS, BKIIOYAIONIYI0 T[ICEBJOHAYYHbIE 3HAaHUSA W3
pa3IMYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOW MH(pOpPMAIIMU, HAYYHO-TIOMYJISIPHbIC
MaTepuaibl),  paccMaTpuBaTh  TIJOOAJbHBIE  JKOJOTMYECKHE  MPOOIEeMbl
COBPEMEHHOCTH, (OPMUPOBATH MO OTHOLIECHUIO K HUM COOCTBEHHYIO MO3UIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE U YCTHBIE COOOIIEHMUS,
000011ast OMONTOTHYECKYI0 MH(MOPMAINIO U3 HECKOJbKHX HMCTOYHHUKOB, TPAMOTHO
UCIIOJIb30BATh MOHATUIHBIN anmapaT OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuecTBo yacos DJIEeKTPOHHBbIE
HanmeHoBaHMe pa3ieioB U TeM undpoBbIe
Ne ni/m P Kourpoubnsie | IlpakTnyeckue (nudpp )
NnporpamMmbl Bcero o0pa3oBartejibHbIE
padoThI padoTsbI
pecypcsl
bu6munorexa [JOK
! bronorns xax Hayka 4 1 https://m.edso0.ru/7f41c292
bu6mmoreka [IOK
2 JKuBbIE CHCTEMBI M UX OpPTaHHU3aIUs 2 httos://m.edsoo.ru/7f41c292
. bubmuoreka [JOK
3 XHUMHUYECKUI COCTaB U CTPOECHUE KIETKH 16 1 2 https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
4 FKM3HEACATENLHOCTS KIICTKH 12 1 1 https://m.edso0.ru/7f41c292
PasmHOXeHMe U MHANBUAYATHHOE Pa3BUTHE bubnorexa [JOK
5 10 1 1
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh U M3BMEHYUBOCTH 16 1 4 bubmunorexa [JOK
OpraHU3MOB https://m.edso0.ru/7f41c292
7 Cenekuust opranu3MoB. OCHOBBI 6 bubnunoreka [IOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
8 Pesepstioe Bpems 2 https://m.edsoo.ru/7f41c292
OBHIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 4 9



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

KosanuecTBo yacos DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM undpoBbie
Ne ni/m P KourpoJasusie | IlpakTuyeckue (mupp )
NMPOrpaMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubmuorexa [JOK
! IBOMOLUHORHAS GHOTOrHA o ! https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHUE U pa3BUTHE KU3HU HA 9 05 bubnuoreka [IOK
3emie ' https://m.edsoo.ru/7f41cc74
Bbubnuoreka [JOK
1
3 Oprau3Mel H OKpykaiowas cpeaa > https://m.edsoo.ru/7f41cc74
bu6nmoreka [IOK
4 Coo00111ecTBa U DKOJIOTHUECKUE CUCTEMBI 9 httos://m.edsoo.ru/7fA1cc74
bubmuorexa [JOK
> Pesepaiioe Bpews 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 0 95
[MPOTPAMME '
INOYPOYHOE INTAHUPOBAHMUE
10 KJIACC
KosaunyecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabnsie | IlpakTnyeckue
n/n Bcero u3ydeHusi | oOpa3oBaTeJIbHbIE
padoThI padoThI
pecypcsbl
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a



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
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a

bu6nunoreka [JOK

2 Cucrema OMOJIOTHUECKUX HAYK. https://m.edso0.ru/863e6122
https://m.eds00.ru/863e632a
3 Metoapl mo3HAHUS KUBOH bu6munoreka [JOK
MPUPOJIBL. https://m.eds00.ru/863e6122
[Tpaktuueckas padota Ne 1
4 «Hcronap30BaHNE pPa3TMYHBIX bubmuoreka [IOK
METOIOB IIpU U3y4YECHUU https://m.edso0.ru/863e6122
OMOJIOTHYECKUX 0OBEKTOBY
5 Buonornueckue cucTeMsl, bubmuoreka [JOK
IIPOLIECCHI U UX U3YyYEHHE https://m.eds00.ru/863e6564
6 YpoBHM OpraHu3anuu OUOCUCTEM Bu6mmorexa [IOK
https://m.eds00.ru/863e6564
7 XUMHYECKUH COCTaB KJIETKH. bubmorexa [JOK
https://m.edso0.ru/863e674e
8 Bona u MuHepansHbIe conu Bubmmorexa [IOK
https://m.edso0.ru/863e674e
bubmmoreka [IOK
9 benku. CoctaB u cTpoeHue OSIKOB httos://m.eds0.ru/863e6b72
10 depMeHTHI — OHOJIOTHYECKIE bubnmnoreka [IOK
KaTaJIM3aTOPBI. https://m.eds00.ru/863e6b72
JlabopaTtopHnas padora Ne 1
11 «3ydeHne KaTanIuTU4EeCKOU bubmmnoreka IOK
aKTUBHOCTH (pepMeHTOB (Ha https://m.eds00.ru/863e6b72
pUMepe aMUJIa3bl UK KaTalas3bl)»
bubmuoreka [IOK
12 YriteBozEL. Jirm et https://m.edsog ru/863e6870
13 HyxneunoBble kucnotsl. ATO bubmmorexa OK

https://m.edsoo.ru/863e6d5c



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c

I/ICTOPI/IH U MCTOABI U3YUYCHUA

bu6munoreka [JOK

14
kietku. Kierounas teopust https://m.eds00.ru/863e6e88
15 Kierka kak memocTHas xuBast
cUCTEeMa
. bu6mmoreka [JOK
CTpoeHue 3yKapuoTHYECKOU
16 https://m.edso0.ru/863e6ff0
[ICTIH. https://m.edso0.ru/863e716¢c
bu6mmoreka [JOK
17 [uTomnazma u €€ opraHoubl. https://m.edso0.ru/863e6ff0
https://m.edso0.ru/863e716¢
Snpo — peryIsTOpHbIN LIEHT bubmmorexa TOK
18 P . pery P P https://m.edso0.ru/863e6ff0
[T https://m.edso0.ru/863e716¢
JlaboparopHas padora Ne 2
«/3yueHune cTpoeHUs KIETOK
. bub6manorexa [IOK
pacTeHuH, )KUBOTHBIX, TPHOOB 1
19 5 . https://m.edso00.ru/863e6ff0
AICTCPHH TIOZL MHKPOCKOTIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MUKpOIIpEenapaTax u ux
OTIMCAHUE»
20 TpaHcnopT BEIIECTB B KIIETKE.
O06001eHue o Teme:
21 "XUMHYECKUI COCTaB M CTPOCHHUE
KJIETKH"
KonTponbnas padotaNe 1 o teme:
22 "XHUMHUYECKUI COCTAB U CTPOCHUE
KJIETKH"
23 OOMeH BEIECTB WA META00IU3M bubmrorexa LHOK

https://m.edso0.ru/863e766¢



https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c

24 Tumnsl 0OMEHA BEILIECTB: bu6munoreka [JOK
aBTOTPO(HBIN U TETEPOTPOPHBIA. https://m.edso0.ru/863e766¢
bu6mnorexa [IOK
25 PorocniTes. XeMOCHHTES. https://m.edso0.ru/863e7c98
. bubnuoreka [JOK
26 JHeprerueckuii 0omeH https://m.edso0.ru/863e7aae
bubmoreka [JOK
27 XK i .
VISHCHHBIT IHICT IOICTIE https://m.edso0.ru/863e7dc4
bu6mmoreka [IOK
28 Jlenenne kieTkH. Muros. https://m.edsoo.ru/863e7dc4
JlaGoparopHas pabota Ne 3
29 «Habmomenre MUTO3a B KIIeTKax bub6moreka [IOK
KOHYMKA KOpEIIKa JIyKa Ha TOTOBBIX https://m.edso0.ru/863e7dc4
MUKpOIIpenapaTax»
30 buocunres 6enka. Peakims Bbu6munoreka [JOK
MaTpUYHOTO CUHTE3a https://m.edso0.ru/863e796e
bubmuoreka [JOK
31 T —
pancuyt — brocunTes benka https://m.edso0.ru/863e796e
39 Hexnerounsie popmbl )KU3HU — bubnmnorexa [IOK
BHUPYCBI https://m.eds00.ru/863e7540
33 O060061eHne o Teme:
"Ku3HeneaTenpHOCTh KIETKHA"
34 KonTponbnas padota Ne 2 o teme:
"Ku3HenesaTeIbHOCTE KIETKH'.
bu6mmoreka [JOK
35 @DopMbI pa3MHOKEHUSI OPraHU3MOB https://m.edso0.ru/863e81b6

https://m.edsoo.ru/863e831e



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
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

bu6nunoreka [JOK

36 Meitos https://m.edsoo.ru/863e7f4a
37 OO0pa3oBaHue U pa3BUTHE MOJOBBIX bubmuoreka [IOK
KJICTOK. https://m.edso0.ru/863e81b6
bubmmoreka [IOK
38 Ononotsoperne. https://m.edso0.ru/863e81b6
JlaGoparopHas pabota Ne 4
39 «M3y4ueHne CTpOeHHs OJIOBBIX bubmuoreka LIOK
KJIETOK Ha TOTOBBIX https://m.eds00.ru/863e81b6
MUKpOIIpenapaTax»
NuauBuayanbHOE pa3BUTHE
40 oprI;HI/I:«nI\[/[}(])B. 9M6[1:I/IOH3,J'II>HOC bubmorexa LIOK
https://m.edso0.ru/863e8436
pazButHe (3MOpHUOTEHES).
NupuBuyanpsHOE pa3BUTHE
41 OpI‘):.HI/I3f/[}(I)B. HOCTI;M6pI/IOHaJ'IBHOC butmorexa LIOK
https://m.edso0.ru/863e8436
pa3BUTHE.
42 Poct u pa3zButue pacreHuil. bubmorexa LIOK
https://m.eds00.ru/863e8436
O6006menne o Teme:
43 "Pa3sMHOXEHNE U HHIUBUAYAIBHOE
pa3BUTHE OPraHU3MOB".
KoHnTtponbras padora Ne 3 mo teme:
44 "PazMHOXeHUE 1 MHANBUIYATHEHOE
pa3BUTHE OPraHU3MOB".
45 I'enernka — Hayka o bubnuoreka [IOK

HaCJICACTBCHHOCTU U UBMCHYHUBOCTHU

https://m.edsoo.ru/863e86f2



https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2

3aKOHOMepHOCTI/I HacJaca0BaHUA

bu6mmoreka [IOK
46 .M 0
TPU3HAKOB. VIOHOTHOPHIHOC https://m.edso0.ru/863e8878
CKpEIIUBaHNE
UTAOPUIHOE CKPEIIMBAHNE. 3aKOH
47 fe3aBI/Il:()3PIMOFO Hef)cne OBaHUs bubmorexa [JOK
A https://m.edso0.ru/863e89a4
MIPU3HAKOB
48 AHanmu3upyIolee CKpeluBaHue bubmorexa [JOK
pyiot pett ) https://m.edso0.ru/863e89a4
49 CleruieHHOe HacJIeI0BaHNE bubnuoteka [JOK
[IPU3HAKOB. https://m.edso0.ru/863e8c60
XPpOMOCOMHas1 TEOpHs
50 HACJIEICTBEHHOCTH. | eHeTHUECKIE bubmorera TIOK
& ) https://m.eds00.ru/863e8c60
KapThI.
JlabopaTtopHnas padora Ne 5
«3ydenue pe3yabTaToB
51 MOHOTHOPHUIHOTO U JUTHOPHUIHOIO bubmmorera [IOK
PHA A pHA https://m.edso0.ru/863e8c60
CKpelIuBaHusl y Apo30(HIIbl Ha
TOTOBBIX MUKPOIIpENapaTax»
T'eneruxa noma. Hacienosanue bu6mmoreka [JOK
52
NPU3HAKOB, CLEIUIEHHBIX C II0JIOM https://m.edso0.ru/863e8c60
H3smenunBocTs. HenacnencreenHas bubnuoreka [JOK
53
N3MEHUYNBOCTD. https://m.edso0.ru/863e8efe
JlaGopatopHas pabota Ne 6.
H3yuenne MoaudUKaImOHHON
Y AupHKan bubmuoreka [JOK
o4 U3MEHYUBOCTH, IIOCTPOCHUE

BAPUALIMOHHOTO Psijia U
BapHaIlMOHHON KPUBON»

https://m.edsoo.ru/863e8efe



https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

bu6nunoreka [JOK

H .
95 acJeACTBEHHAs N3MEHYHNBOCTh https://m.edsoo.ru/863e8efe
JlabopaTopHnas padora Ne 7.
56 «AHanu3 MyTauum 030(uiIBl HA butmmorexa LIOK
yrat y ip https://m.edso0.ru/863e8efe
TOTOBBIX MHUKPOTIpEIIapaTax»
bubmmoreka [JOK
7 r
> creTHita qeopeka https://m.eds00.ru/863e8d78
58 HacnencrBennbie 3a001eBaHus bubnuoteka [JOK
YeJI0BEKA: https://m.edsoo.ru/863e8d78
[IpaxTrueckas padbora Ne 2.
59 «CocrapiieHre U aHAJIU3 bubmorexa [IOK
https://m.eds00.ru/863e8d78
POMOCTIOBHBIX YEIIOBEKAY.
O0001IeHE 110 TEME
60 «HacnencrseHHoOCTE U
W3MEHYMBOCTH OPTaHU3MOBY
KontponsHnas padora Ne 4 o teme:
61 "HaciencTBEHHOCTD U
M3MEHYMBOCTb OpraHu3MOB"
62 Cenexknns KaK HayKa M IIPOIECC bubmmorera [IOK
H Y port https://m.edso0o.ru/863e9214
63 MeTobl U JOCTHKEHUSI CENEKIIUN bub6mmoteka [IOK
pacTeHMI U KUBOTHBIX https://m.edso0.ru/863e9214
64 buoTtexHoorus Kak oTpacib bubnmnoreka [JOK
MPOU3BOJICTBA https://m.edso0.ru/863e9336
65 DKOJIOTHYECKHUE U dSTUIECKHUE bubmoreka [IOK
poOJIEMBI. https://m.eds00.ru/863e9336
66 Oxckypcusi «OCHOBHBIE METOBI U

JOCTHIXKCHUA CCICKIINU paCTeHI/Iﬁ



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

(Ha CeNEeKIMOHHYIO CTAHIIHIO, B
TETITUIHOE XO35HUCTBO)».

:‘)KCKprI/IH «OCHOBHBIE MCTOABI U
JOCTHIKCHHUSA CCICKINN )XUBOTHBIX

67 1
(Ha CENEKIIMOHHYIO CTAHIIHIO,
IUIEMEHHYIO epMy».
68 O606menue no Teme: "Cenekuus 1
OpraHu3moB"
OBILIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME




11 KIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoububie | IlpakTuueckue
n/n Bcero u3ydeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 OBOJIOLHUS U METO/IBI €€ N3YUECHHUS 1 bubmiorexa LIOK
https://m.edsoo.ru/863ea20e
5 Hcropus pa3BuTus NpeacTaBIeHUN 1 bubnmnorexa [IOK
00 3BOJIOINH https://m.edso0.ru/863e9570
bu6munorexa [JOK
3 MuipooosmoLs 1 https://m.edso0.ru/863e9cle
[omynsius kak 3JieMeHTapHast
eIMHUIIA BUJA U DBOJIOIHH.
4 JlaGoparopnas pabota Ne 1 1 0.5 brbamorera LIOK
https://m.eds00.ru/863e99c6
«CpaBHeHHE BUIOB 10
MOP(}OIOrHUECKOMY KPUTEPUIO»
5 JBrokymue criibl (3J1eMEHTapHBIC 1 bubmuoreka [IOK
(hakTOphI) IBOIOIHH https://m.edsoo.ru/863e9da4
. bubmmoreka [JOK
6 EctectBenHbIi 0TOOD 1 ero GopMsl 1 https://m.edsoo.ru/863e9ed0
Pe3ynbTarhl 3BOIIONUN:
MPUCTIOCOOTIEHHOCTh OPraHU3MOB U
7 BHUJI000pazoBanue. JlaboparopHas 1 05 bubnuoreka [JOK
pabora Ne 2 «Onucanue https://m.edso0.ru/863e9fde
MPUCIIOCOOTIEHHOCTH OpraHu3Ma u
€€ OTHOCHUTEIIBHOTO XapaKTepa
8 Hamnpasnenus u nytu 1 bubmmnoreka [IOK
MaKpO3BOJIFOLIUU https://m.edso0.ru/863e9cle



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
https://m.edsoo.ru/863e9c1e

HeoOpatumocTs 3BOIIOINN

Uctopus xu3Hu Ha 3emiie U

10 "
METO/IbI €€ U3yUeHus
1 ['MnoTe3sl MPOUCXOKIACHUS KU3HU bubnmnoreka [JOK
Ha 3emiie https://m.edsoo.ru/863ea5a6
12 PazBuTune xu3Hu Ha 3eMie 10 3pam bubmoreka [IOK
U IIepuoJIaM https://m.edsoo.ru/863eat6be
OCHOBHBIC ATAITBI IBOJIIOIAN
PacTUTENHHOTO U KUBOTHOTO MHpA.
ITpakTrueckas padora Ne 1 bubnmnoreka [JOK
13 0.5
«/3yueHne HCKOMmaeMbIX OCTaTKOB https://m.edso0.ru/863ea8bc
pacTeHUi U KUBOTHBIX B
KOJUTEKIIASX
14 CoBpeMeHHas cuctema bubnmnoreka [JOK
OPraHUYECKOro Mupa https://m.edso0.ru/863ea48e
15 DBOJIIOILUS YeJIOBEKa bubnuoteka [JOK
(a"TpOmOTEHE3) https://m.edsoo.ru/863eac2c
16 JBwxymue cuibl (pakropsr) bubmuoreka LIOK
aHTPOIIOT€HE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIMH IBOJIIOIIMHI
YeoBeKa
18 Yenoseueckue pachl U MIPUPOAHbBIE bubnuoteka LIOK
aJanTalyy 4eJI0BEKa https://m.edsoo0.ru/863eaea2
PesepBHbIil ypok. O6001IeHHE 11O
19 TeMe « BO3HHKHOBEHHE U pa3BUTHE
JKU3HU Ha 3eMiie»
20 OKoJorus Kak HayKa



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

Cpe,[[LI 00OMTaHUS U YKOJIOTHUYECKUE

bu6munoreka [JOK

21 (bakTopsI https://m.edsoo.ru/863eafec
AobuoTtndeckue haKkTopsbI.
JlabopaTtopnas pa6ora Ne 3.
«Mopq)c)jmmqemm 0COOEHHOCTH Bu6morexa LIOK
22 pacTeHUM U3 pa3sHBIX MECT 0.5
https://m.edso0.ru/863eb10e
oburanusy. JlabopaTopHas pabora
No 4. «Bnusaue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJIEyCa»
bu6mmorexa [JOK
23 buommiccime paxopet https://m.edso0.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
nomymsiun. [IpakTudeckast pabota
24 Ne 2 «ITomcyér ioTHOCTH 0.5
TIOTYJISIUIA Pa3HbIX BUJIOB
pacTeHumn»
o5 Coo0miecTBa OpraHu3MoOB — Bbubmmoreka [JOK
OnoreHo3 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKUE CUCTEMBI bubmuoreka [JOK
(9KOCHCTEMBI) https://m.edso0.ru/863eb46a
OcHoBHBIE TTOKa3aTeNn
97 9KOCHUCTEMBI. DKOJIOTUYECKHE bubnuoteka [JOK
nupamMuipl. CBOMCTBA IKOCUCTEM. https://m.edsoo.ru/863eb5fa
Cyxkueccust
28 [TpupoaHbIe SKOCUCTEMBI
29 AHTpPOIIOT€HHBIE YKOCUCTEMBI
30 buocdepa — rinobanbHas bubmuoteka [IOK

JKOCHCTEMA 3eMITH

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



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

31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 1 bubnmoreka [JOK
onocdepnr https://m.edso00.ru/863ebd16

32 YenoseuecTBO B Onochepe 3emin 1

33 CocyiiecTBoBaHUE IPUPOIBI U 1 bubnmnoreka [JOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHbIil ypok. O6001IeHNE

34 tembl «Coo0riecTBa u 1
HKOJIOTHYECKUE CHCTEMBD)

OBIIEE KOJIMYECTBO YACOB I10 34 95

I[TPOTPAMME



https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI /U1 YHEHUKA

METOAUYECKHUE MATEPHUAJIBI VI YUYUTEJA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU
HUHTEPHET

OI'MC "Mos mkona", oudmmoreka [IOK



