I'ocynapcrBenHoe 010/1:KeTHOE 0011€00pa3oBaTe/IbHOE YUpPe:KIeHHe CPeIHss
o0meodpa3zoBaTesbHas mkoyaa umenn I'eposs Coserckoro Corosa B.I'. Kosiecaukona
c.HoBoneBuube MynnmunaabHoro paiona llluronckunii Camapckoii odactu

IIporpamma paccMOTpeHa Ha 3acejaHuu IIposepua: YT1Bepxaaro
MO
3am.mupexropa mo YBP N.o. nupekropa
y4uTenel TEXHOIOTUH, 130, MY3bIKH, IIKOJIbI; MltnueHa E. A/

¢puskynsTypbl, OBXK /Mtunpiaa E. A/

«30» aBrycta 2023r.

Iporokoi Nel ot «23» aBrycra 2023r. «30» asrycra 2023r.
PykoBoautens MO
/Ctpuxosa H.B./
PABOYAS ITPOT'PAMMA

yueOHoro npeamera «buoJiorus. bazoBblii ypoBeHb»

st ooydaromuxcst 10 — 11 kimaccos

C=RU, O=I'bOY CO1I c.HoBoxesnuse,
CN=IItunpna Enena AnekcanapoBHa,
E=so0_n_devich_sch@samara.edu.ru
008ad281e51058585a

‘ \ 2023.08.30 19:40:47+04'00

c. HoBogeBuune, 2023



HOACHUTEJIBHAA 3AIIUMCKA

[Ipu pa3paboTke mporpaMmbl MO OUOJOTUU TEOPETUUYECKYIO OCHOBY JIJIsi
OTPENICNICHUS] TOJIX0/0B K (HOPMUPOBAHUIO COJIEpkKAHUSI y4eOHOro MpeaMeTa
«buosiorus» cocTaBWwIM: KOHIENTyalbHble TmonoxkeHus @OIroOC COO o
B3aMMOOOYCIIOBIEHHOCTH IIeJIei, COoNepKaHusl, pe3ylabTaToB OOYy4YECHHUS U
TpeOOBaHMI K YPOBHIO MOJATOTOBKH BBHIMTYCKHUKOB, ITOJOKEHUS 00 O0IUX TENSIX U
MPUHIIMIAX, XapaKTEPU3YIOIMIMX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHEro
oO1mero oopazoBanus B Poccuiickoit @epepaiinu, a TakKe MOJI0KEHUs 0 crieupuke
Owonornu, €€ 3HAYCHUM B TIO3HAHWUU SKUBOW TPUPOABI U 00eCleueHUn
CYIIECTBOBaHMS uejoBeueckoro odmiectBa. CoriacHO Ha3BaHHBIM MOJIOKEHUSIM,
orpe/ie’eHbl OCHOBHBIE (DYHKIIMM MPOTPaMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma o 6mosoruu Aa€T MpeacTaBiIeHUE O IesAX, 00 00IIel cTpaTeruu
00y4eHUs1, BOCITUTAHUS U PA3BUTHUS O0YUAIOIUXCSI CPEICTBAMHU YUEOHOTO peIMeTa
«buonorusy, onpeaenser 00s3aTeIbHOE NPEAMETHOE COICPKAHKUE, €T0 CTPYKTYPY,
pacripesiesieHde Mo pasjeliaM U TeMaM, PEKOMEHIYEMYIO IO0CIeI0BaTeIbHOCTh
U3Yy4YEHHS] YIYEOHOT0 MaTepHalia ¢ y4€TOM MEXKIIPEAMETHBIX U BHYTPUIIPEAMETHBIX
CBs3€H, JIOTUKM OOpa30BaTEIIbHOTO TMPOIeCcca, BO3PACTHBIX OCOOCHHOCTEH
00yYaroIuXcsl.

B niporpamme 1o 6Mo10ruu TakKe YUUTHIBAIOTCS TPEOOBAHUS K INIAHUPYEMbBIM
JUYHOCTHBIM, METANpPEIMETHBIM W TPEIMETHBIM pe3yiabTaTaM OOy4YeHHs B
dbopmMupoBaHUH OCHOBHBIX BHJIOB y4eOHO-TI03HABATEILHOMN
NEeATEeNbHOCTH/YUeOHbIX JEeUCTBUN OOyYarolmUXCsd IO OCBOCHHUIO COJIEPIKAHUS
OMOJIOTUYECKOT0 00pa30BaHMUs.

B nporpamme no 6uonorun (10—11 kmaccel, 6a30BbIid YPOBEHB) peai30BaH
MPUHUMUIT MPEEMCTBEHHOCTH B M3y4YEHMHM OHOJIOrMM, OJyiarojapss 4eMy B HeEW
MPOCMATPUBACTCSL HANMpPABJICHHOCTh HA pPa3BUTHUE 3HAHWUM, CBSI3aHHBIX C
dbopMUpoBaHUEM €CTECTBEHHO-HAYYHOTO MUPOBO33PEHMUS, EHHOCTHBIX
OpHUEHTAIMN JTUYHOCTH, SKOJIOTMYECKOTO MBIIUIEHUS, TPEACTABIECHUN O 3J0POBOM
oOpase XU3HU U OEpPEeKHBIM OTHOIICHWEM K OKPYXKAIOIIeH MPUPOTHOU Ccpeje.
[TosToMy Hapsiiy ¢ u3ydeHueM oOIIeOMOIOTHUECKUX TEOPHUH, a TaKKe 3HAHUM O
CTPOEHHUU KUBBIX CUCTEM PA3HOTO paHra U CYIIHOCTH OCHOBHBIX MPOTEKAIOUIUX B
HUX TPOIIECCOB B MpOrpaMMe Mo OMOJOTHUH YNIeTICHO BHUMAHHUE HCIIOIH30BAHUIO
MOJYYECHHBIX 3HAHHWI B MOBCEIHEBHOM XU3HU JJIsl PELICHUS MPUKIaJAHBIX 3aj1a4, B
TOM 4YHCJIe: TPOPUIAKTUKUA HACJIEACTBEHHBIX 3a00JICBaHUN 4YEJIOBEKA, MEIUKO-
TF€HETUYECKOT0 KOHCYJIBTUPOBAHMS, 000CHOBAHMSI SKOJIOTUYECKH 11ETIECO00Pa3HOTO
MOBEJCHUS B OKPYKAIOLIECH MPUPOAHOM CPENE, aHAIN3A BIMSHUA XO3MCTBEHHOU
JEATEIIbHOCTH YEJIOBEKA Ha COCTOSIHUE MPUPOJTHBIX U MUCKYCCTBEHHBIX AKOCHUCTEM.
Ycunenre BHUMaHMSL K TPUKIATHOM HAMpPaBJICHHOCTH Y4YeOHOTO TMpeameTa
«buonorusy MpoIUKTOBAHO HEOOXOIMMOCTBIO 00ECTICUEHUS YCIOBUM IS PEIICHUS



OJIHOM M3 aKTYaJIbHBIX 3aJlad MIKOJLHOTI'0 OMOJIOrHnYeckoro oO0pa3oBaHus, KOTopas
npenanojaraer GopMupoBaHue y 0OydaroUUXcsi CIOCOOHOCTH aIalTUPOBAThCS K
U3MEHEHHUSIM JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOIO MUPA.

buonorus Ha ypoBHEe cpeaHero oOIIero 0oOpa3oBaHMsS 3aHUMAET BaXKHOE
Mecto. OHa obOecnieunBaeT (HOpMUpPOBAHUE y OOyYAIOIIUXCS TPEACTaBICHUM O
HAy4YHOM KapTUHE MHpa, paciiupseT U 0000IaeT 3HaHUS O >KUBOW MpUpoje, €€
OTJIMYUTENIHHBIX TMPU3HAKAX — YPOBHEBOW OpraHU3AIMKM W DBOJIOLWU, CO3MAET
YCIOBHS  JUIs: TIO3HAHUS  3aKOHOB  KUBOW  TPHUPOABI,  (HOPMHUPOBAHHS
(YyHKIHMOHATBHOM TI'PAaMOTHOCTH, HAaBBIKOB 30pPOBOrO0 W Oe3omacHoro obpasza
KHU3HU, YKOJIOTMYECKOTO MBIIJICHUS, [IEHHOCTHOTO OTHOIICHUS K JKMUBOU MPUPOE
U YEJIOBEKY.

Bosbiioe 3HaueHne OMOI0THSI UMEET TaK»kKe JIJIsl PEUICHUS BOCITUTATEIbHBIX U
pa3BUBAIOIIMX  3a/ad  CpeJHero  oOmiero  oOpa3oBaHMs,  COLMATM3AINU
oOyyaroruxcs. M3yyenue 6uonioruu oOecrneunBaeT yciaoBus s GOpMUPOBAHUS
WHTEJUICKTYyaJIbHBIX, KOMMYHHUKAIIMOHHBIX ¥  WH()OPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIBTYPHI, CIOCOOCTBYET HHTETPAIMU OMOJOTUYECKUX 3HAHUHA C
IIPEICTABJIICHUSIMH M3 IPYTUX YYCOHBIX MPEIMETOB, B YaCTHOCTH, (PH3UKH, XMUMUU H
reorpaduu. Ha3BaHHbIE MOJOXKEHUS O NpPEAHA3HAYCHUM YYEOHOro mpeaMeTa
«buonorus» coCTaBUIM OCHOBY IS OMNpEAENICHUs IMOAXOAOB K OTOOpYy W
CTPYKTYPUPOBAHUIO €ro COJICpXKaHUs, MPEACTaBIEHHOIO0 B MpPOrpaMMme IO
OMOJIOTUH.

Ot60p conepkanusi ydeOHOro npeamera «buomorus» Ha 6a30BOM ypOBHE
OCYILECTBJIEH C MO3ULMI KYyJIbTYpOCOOOPA3HOTO IMOJX0Jla, B COOTBETCTBUHU C
KOTOPBIM OOy4Yaroluecs: JOKHbI OCBOUTH 3HAHUSI MU YMEHHMS, 3HAYUMBbIE IS
dbopmupoBaHusi 00IIEH KyJbTYphI, OINpPEACAIONINEe aJeKBAaTHOE IIOBEJICHUE
YeJIoBeKa B OKpY’Kalollleld MPUPOAHOM cpejnie, BOCTpeOOBaHHBIE B ITOBCEIHEBHOM
KU3HU U MpaKTHYECKOW nesTtenbHocTH. Ocoboe MecTo B 3TOM CHUCTeME 3HaHWH
3aHUMAIOT 2JIEMEHTHI COJICPKaHUsI, KOTOPBIE CIY>KaT OCHOBOM iJisi (hOPMUPOBAHUS
IPEACTABICHUA O COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHE MHpa H
[IEHHOCTHBIX ~ OPHEHTAIMSAX  JIMYHOCTH, CHOCOOCTBYIOIIMX  TyMaHHU3allUd
OMOJIOTUYECKOTO 00pa30BaHMS.

CtpyKkTypupoBaHHU€ COAECpKaHUS Yy4eOHOTO MaTepuajga B IporpaMmme IO
OMOJIOTUM OCYHIECTBICHO C Y4Y€TOM MPUOPUTETHOTO 3HAYCHHS 3HAHUK 00
OTJIMYUTEIHHBIX OCOOCHHOCTSIX KHBOU MPUPOJIBI, O €€ YPOBHEBOM OpraHU3AINH U
ABOJIONMHU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHOro npeameta «bromorus»
BBIJICJICHBI CIICIYIONINE COJIepKaTeNbHbIe JIMHUH: «buoorus kak Hayka. MeTomasl
Hay4yHOro To3HaHus», «Kierka kak Ouonorumyeckas cuctemay, «OpraHusm Kak
Oouonoruueckast cucremay, «CuctemMa M MHOTO0Opasve OpPraHuYeCKOro MHUPay,
«IBOJIIOIUS KUBOU TIPUPOJIBI», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTH.



Ilens w3ydeHuss ydeOHOro mnpeamera «buonorus» Ha 0a30BOM ypOBHE —
OBJIaJicHHEe  OOYyYarOMIMMUCSA  3HAHUAMH O  CTPYKTYpHO-(YHKIIMOHAJIHHOM
OpraHu3allMi KUBBIX CHCTEM pAa3HOTO paHra W MPUOOpETeHHE YMEHHI
WCITOTh30BaTh OTH 3HAHUS JUIsl TPAMOTHBIX JCHCTBHUH B OTHOIICHHUH OOBEKTOB
KUBOU TIPUPOJIBI U PEIICHUS PA3TUYHBIX )KH3HEHHBIX MTPOOJIeM.

JlocTikenue 1enu u3ydeHus ydeOHoro npeamera «buonorus» Ha 6azoBom
YPOBHE 00ECTICUMBAETCS PEIICHUEM CIISAYIONMINX 3a]1ay:

OCBOCHHE OOYYAIOIIMMUCS CHCTEMbl 3HAHUW O OMOJIOTMYECKHX TEOPHSIX,
YYCHHSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUITOTE3aX, MPaBHIIaX, CIYyXKaIIHuX OCHOBOM
st (POPMUPOBAHUSL TIPEICTABICHUNA O E€CTECTBEHHO-HAYYHOM KapTHHE MHpa, O
METO/JaX HAy4YHOTrO MO3HAHMS, CTPOSHUU, MHOTOOOpA3uu U OCOOCHHOCTSX JKUBBIX
CHUCTEM PA3HOTO YPOBHS OPTaHU3AINH, BBIJAIONTUXCS OTKPHITUSIX U COBPEMEHHBIX
HCCJICIOBAHUSX B OMOJIOTHH;

dbopMupoBaHre y OOy4YalOIIMXCA IMO3HABATEIIbHBIX, WHTEIUICKTYyaJIbHBIX |
TBOPUYECKUX CIIOCOOHOCTEW B TMPOIECCe aHajdn3a JaHHBIX O MYyTSIX Pa3BUTHS B
OWOJIOTUM HAYyYHBIX B3TJISO0B, WJEH W TOAXOMOB K HM3YyUYCHHIO JKMBBIX CHUCTEM
Pa3HOT0 YPOBHS OpPraHHU3aIUH;

CTAHOBJICHHE Yy OOydwaromuxcsi oOImeld KyJabTypbl, (YHKIIMOHAIBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATHh U OIICHUBATH SIBIICHUS OKPYKAIOIIETO
MUpa )KUBOU TPUPOABI HA OCHOBAHWY 3HAHWI U OIIBITA, TOTYYEHHBIX TPU U3YICHUN
OMOJIOTHH;

dbopMupoBanre y OOy4YarOMIMXCS YMEHHH WJUIIOCTPUPOBATH 3HAYCHUE
OMOJIOTUYECKNX 3HAHWA B TMPAKTHYECKOW JEATEILHOCTH 4YEJIOBEKa, pPa3BUTHUU
COBPEMEHHBIX MEJUITMHCKUX TEXHOJIOTHUN U arpOOMOTEXHOJIOTHIA;

BOCIIUTaHUE YOEKIAEHHOCTH B BO3MOKHOCTH TO3HAHUS YEJIOBEKOM >KHWBOMU
IPUPOJIBI, HEOOXOIUMOCTH OEPEKHOT0 OTHOIICHHS K HEH, COOIOEHUS STHIECKUX
HOPM TIPY TTPOBEICHUH OHMOJIOTHYECKUX UCCICIOBAHMI;

OCO3HAHUE IICHHOCTH OWOJOTHYECKUX 3HAHWUW JUISI TIOBBINICHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYPHIL, JUisl POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

npUMeHEHNEe MPUOOPETEHHBIX 3HAHUN U YMEHUN B TTOBCEAHEBHOM KU3HU IS
OIICHKH TTOCJIEICTBHI CBOCH JAEATEIHHOCTH 1O OTHOIIEHUIO K OKPY’KAIOIIEH Cperie,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHHWE M COOMIOACHHE Mep NPO(UIAKTHKA
3a00JIeBaHUH.

B cucreme cpeanero obmero oOpa3oBanus «buomorus», uzyudaemas Ha
0a30BOM YpOBHE, SBJISETCS OOS3aTEIBbHBIM YYEOHBIM MPEIMETOM, BXOJSANIAM B
COCTaB MpeaMeTHON 001acTh « EcTecTBeHHO-HAay4YHbIE TPEAMETHDY.

Jlist u3ydyenust 6uoaoruu Ha 0a30BOM YPOBHE CpeJIHEro 00I1Iero oopa3oBaHus
orBoautcs 68 yacos: B 10 kimacce — 34 yaca (1 yac B Heneno), B 11 kinacce — 34 vaca
(1 yac B HexenO).



COAEPXAHUE OBYUYEHUA
10 KVIACC

Tema 1. buoJiorusi kak Hayka.

buonorus kak Hayka. CBsizb OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JIPYTUMHU €CTECTBEHHBIMU HayKamu, (uiocoduelt, STUKON, SCTETUKONW U TIPABOM.
Pounb 6uonoruu B popMupoBaHNN COBPEMEHHON HAyYHOU KapTHHBI Mupa. Cuctema
OMOJIOTUYECKHUX HaYK.

MeTobl MO3HAHMS KUBOW MPUPOIbI (HAOII0IEHHUE, SKCIIEPUMEHT, OMHUCAHKE,
U3MEpeHne, KiaccuuUKaius, MOJCIUPOBAHUE, CTAaTUCTUYECKas o0paboTka
JQHHBIX).

JdemoncTpanmuu:

[Toprperst: Y. lapsun, I'. Mennens, H. K. Konbnos, [x. Yorcon nu ®@. Kpuk.

Tabmuiel 1 cxembl: «MeToIbl TO3HAHUS YKUBOK ITPUPOJIBD).

JlabopaTopHble U NpaKTHYECKUE PadOThI:

[IpakTuueckas pabora No 1. «Mcmonb3oBaHHMe pa3IMYHBIX METOJOB IPHU
U3Y4YEHUH OUOJIOTHYECKUX OOBEKTOBY.

Tema 2. )KuBble cucTeMbl M HX OPraHU3alMSI.

Kusbie cuctembl (OMOCUCTEMBI) KaK MpeAMET u3yueHus: ouosioruu. OTinane
YKUBBIX CUCTEM OT HEOPTAaHUYECKON TPUPOIBI.

CaoiicTBa 6MOCHCTEM M UX pa3HOOOpa3ue. Y POBHH OpraHU3allud OMOCUCTEM:
MOJICKYJISIDHBIM, KIIETOYHBIM, TKAHEBbIM, OPTraHU3MEHHBIM, IOMYJALUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTe0IeHOTHYECKUH ), OMOCEpHBIi.

JdemoncTpanmuu:

Tabnuibl u cxembl: «OCHOBHBIE IPU3HAKY KU3HNY», « Y POBHU OpPraHHU3AI[UU
YKUBOU IIPUPOIBI».

O6opyaoBanue: Mmoaens Moiekybl JJHK.

Tema 3. XuMu4ecKkuii cOCTaB U CTPOEHHE KJIETKHU.

XUMHYECKUM COCTaB KIIETKA. XHMHUYECKHE BJIEMEHTBhI: MaKpPO3JIEMEHTBHI,
MHKPO3JIEMEHTHI. BO/1a 1 MUHEpaJIbHBIE BEIIECTBA.

@OyHKIIMA BOJAbI W MHUHEpPAJIBHBIX BelIeCTB B KieTke. llogaepxkanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u cTpoeHre OEIKOB. AMHUHOKHCIOTHI — MOHOMEPHI OEIKOB.
He3zameHnnmble u 3aMEHUMBIE aMUHOKHUCIOTBI. AMUHOKHCIIOTHBIM COCTaB. Y pOBHU
CTPYKTYpbl O€IKOBOM MOJIEKYJbl (TIEpBUYHAS, BTOPUYHAs, TpETUYHAS U
YeTBEPTUYHAS CTPYKTypa). XHUMHYECKHE CBOMCTBa OenkoB. buonoruueckue
byHKIIUN OETKOB.



depmeHTHI — Ouooruueckue karaimzaropbl. Ctpoenue pepMeHTa: akTUBHBIN
neHTp, cyocrpatHas crnenuduyHocTh. Kodepmentsl. Butamunbl. Otinuus
(bepMEHTOB OT HEOPTraHWYECKUX KaTaau3aToOpOB.

YraeBosl: MOHOCaxapu bl (TIOK03a, prbo3a 1 1e30Kcupr003a), Aucaxapu bl
(caxapo3a, JakTO3a) W TodMcaxapuiabl (Kpaxmaj, TJHUKOTEH, LeJUII0J03a).
buonornueckue QpyHKIIMKU YTIIEBOJIOB.

Jlunuael:  Tpurmuuepuabl, docdomunuabl, crepounbl. [ uapodumsHO-
ruapodobHbie  cBoicTBa. buonormueckne ¢ynkmum smnuaoB.  CpaBHEHHE
YIJIEBOJIOB, OCJIKOB M JIMITUOB KaK UCTOYHUKOB YHEPTUU.

HyxneunoBeie kucnotel: JIHK u PHK. Hykneotuasr — MOHOMEpBI
HykJIenHOBBIX KucioT. Ctpoenue u ¢pynknuu JIHK. Ctpoenne n dynkumu PHK.
Buast PHK. AT®: ctpoenue u GyHKIIHH.

[{uTonorust — Hayka o kieTke. KiietouHnas Teopusi — mpuMep B3aUMOICHCTBUS
uaei 1 pakToB B HAYYHOM MMO3HAHUU. MeTO/Ibl U3YUYEHUS KIIETKH.

Kierka xak nenoctHas xuBasi cuctema. OO1Ime mpu3Haky KIETOK: 3aMKHYTasl
HapykHas MmeMmOpana, moinekyinsl JJHK kak renermyeckuii ammapat, cucreMa
CUHTE3a OelKa.

Tunbel KJIETOK: JyKapuoTHueckas u mpokapuoruyeckas. OcoOeHHOCTH
CTpOEHHUs TMpoKapuoThueckor kieTku. Kierounas crenka Oakrtepuit. CTpoeHue
AYKAPUOTUYECKON KIEeTKM. OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >KUBOTHOU H
rpuOHOM KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAsl CTEHKA, TNIMKOKAJIUKC, UX
¢ynkun. [Inazmatnyeckas memOpana, e€ cBoiicTBa u ¢pyHkmu. Lluromnasma u eé
opranousibl. OnHomeMOpaHHble opraHouabl kietku: OIIC, ammapar I'onbmxw,
nr30coMbl. [lojlyaBTOHOMHBIE OpPraHoWAbl KIJIETKHA: MHUTOXOHJPUU, TIIACTHIBI.
[IpoucxoxaeHne MHUTOXOHJIpUN u 1actun. Buasl mnmactua. HememOpanHbIe
OpraHouJbl KIETKU: PpHUOOCOMBI, KIETOYHBIM WEHTpP, LEHTPUOIU, PECHUYKH,
KryTUKU. QYHKIMHA OPraHOWI0B KJIETKU. BriroueHus.

SAnpo — perynsaTopHblid HeHTp KieTku. CTpoeHue sijpa: siaepHas 00oJiouka,
KapuoIuia3mMa, XpOMaTHH, SIAPBIILIKO. XPOMOCOMBI.

TpaHCcHOpT BEHIECTB B KIIETKE.

JdemoHcTpanmu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. llIann, M. IlIneitnen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Junarpammel: «PacnipeieieHne XMMHYECKUX 3JIEMEHTOB B HEXKUBOW MPUPOAECH,
«PacrnpeneneHrne XMuMUYECKUX 3JIEMEHTOB B JKUBOW IPUPOIE».

Tabmuupl u cxembl: «lleproguyeckas TaOiaMIla XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHne MOJIEKYJIbI BOJIbI», «brnocunTtes 6enkay, « CTpoeHre MOJIEKYIIbI OeTTKay,
«Ctpoenue ¢pepmenta», «Hyknennosbie kucinoThl. JJHK», «CTpoeHue MonexyIibl



AT®», «CtpoeHne 3yKapuOTHUYECKON KIETKN», «CTpOEHHE KUBOTHOW KIIETKU,
«CTpoeHue pacTUTENbHON KIETKW», «CTpOeHHE NPOKAPUOTUUYECKON KIIETKNY,
«Ctpoenue sipa KIEeTKN», «YTIIEBOAbD, «JIMmuabn.

OGopyzaoBaHKe: CBETOBOM MHUKPOCKON, OOOpYAOBaHHE [JIsl MPOBEACHUS
HaOMIOAEHUN, HW3MEpPEHUM, SKCIEPUMEHTOB, MHKpPOIpENnapaThl PacTUTENbHbIX,
KUBOTHBIX U OAKTEPUAIIbHBIX KIETOK.

JlabopaTopHble U NpaKTHYECKHE PadOThI:

JlaGopatopHas pabora Ne 1. «M3yueHHe KaTaJUTUUYECKON aKTUBHOCTHU
(depMeHTOB (Ha MpUMEpE aMIIIa3bl UK KaTajaasbl)».

JlabopatopHas pabora Ne 2. «M3yueHue CTpOEHHS KIETOK pPACTCHU,
KUBOTHBIX W OaKTEpHil MOJ, MUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpENapaTax W HX
OIHCAHUE.

Tema 4. ’KuznenesiTeIbHOCTh KJIETKH.

OOMeH BelecTB, WM MeTaboau3M. AccuMmsIus (TJIacTHYeCKUil 0OMEeH) U
JTUCCUMUJISIUS (SHEPreTUUeCKii OOMEH) — JB€ CTOPOHBI €IWHOTO IMporiecca
MeTrabosin3ma. Pojib 3aKOHOB COXpaHEHMsI BEIIECTB M SHEPIHMM B IMOHUMAHUU
MeTadou3Ma.

Tunbel oOMeHa BenecTB: aBTOTPOQHBIN U reTepoTpodHbiit. Poib pepmMeHTOB B
oOMeHe BEIIECTB U MPEBPAIICHUN SHEPTHH B KIIETKE.

®orocunTte3. CBeroBas u TeMmHOBas (¢a3bl QorocuHTe3a. Peakuuun
dboTocunTeza. DPphekTuBHOCTh (HoTOCHHTE3a. 3HAUCHUE (POTOCUHTE3A ISl JKU3HU
Ha 3emie. BiausHue yciaoBuil cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUA.

XeMOCUHTE3. XEMOCUHTE3UPYIOUIe OaKTepuu. 3HAYEHUE XEMOCUHTE3a ISl
KU3HU Ha 3eMJI€.

OHepreTuyeckuii oOMeH B KieTKe. PaciuenieHue BeIIecTB, BbLIEICHHE U
AKKyMYJUPOBAHHUE SHEPTHH B KJIETKE. DTaIbl SHEPreTuUecKoro oomena. [ mukonus.
bpoxxenne u ero Buabl. KuciaoponHoe OKHUCIEHHE, WU KJIETOYHOE JIbIXaHHUE.
OxucnutensHoe dhochopunupoBanre. IGHEKTUBHOCTh YHEPTETUUECKOTO 0OMEHA.

Peakumm MarpuuHoro cuHTe3a. ['eHermdeckas wunHdpopmamus u JHK.
Peanuzanus renetwyeckodt mHpOpManuu B KIETKE. | €HETHYECKUU KON W €ro
cBoiicTBa. Tpanckpunuust — marpuunblid cuaTe3 PHK. Tpancisauus — OuocunTes
Oenka. Ortambl TpaHcaauuu. KoaupoBanwe aMuHOKHCIOT. Poib pubocom B
OounocuHTe3e OenKa.

Heknerounsie (hopmbl xu3HU — BUpychl. McTopust oTkpbiTUs BupycoB (/. W.
WBanoBckuii). OCOOEHHOCTH CTPOEHUSI W JKU3HEHHOTO IMKIA BHUPYCOB.
bakrepuodaru. bone3Hu pacTteHuid, >XMBOTHBIX M YEJIOBEKA, BbI3bIBAEMbIC
Bupycamu. Bupyc ummynonedunura yenoeka (BUY) — Bo3oymurens CIIM/a.



OOpatHast ~ TpaHCKpHIIIMS,  peBepraza W  uHTerpaza.  lIpodumakrrka
pacnpocTpaHeHHUs BUPYCHBIX 3a00JIEBaHMIA.

JdemoHcTpanum:

IToprpertsr: H. K. Konsuos, 1. . UBanoscku, K. A. Tumupsizes.

Tabmuiel u cxembl: «Tumnbl nutanusy, «Meradbonuszm», «MUTOXOHAPHUY,
«JHepreTuyeckuit oOMeH», «Xmopomiact», «DortocuHTe3», «CtpoeHue JITHK»,
«Ctpoenue u HyHKIIMOHUPOBaHUE TeHay, «CuHTe3 0enkay, « 'eHeTnueckuii Komy,
«Bupyco», «bakrepuodarn», «Ctpoenue u xxu3HeHHbIA 1K Bupyca CIIN/]a,
O0akrepuodara», «Pemnmukanus JJHK».

Ob6opynoBanue: monenu-anmumkanuu «Y apoenune JHK u Tpanckpumimsy,
«buocunres 6enka», «CTpoeHue KIeTKn», Mmojelb cTpykTypsl JTHK.

Tema 5. Pa3MHOkeHUEe M MHAMBUYAJbHOE PA3BUTHE OPraHU3MOB.

Knerounslii 1uki, WM KU3HEHHBIM LUK kieTku. MHTepdaza u MuTO3.
[Ipoteccrl, mpoTekawomue B uHTepdaze. Pernmkanus — peakiuss MaTpUYHOTO
cunteza JIHK. Crpoenme xpomocom. XpOMOCOMHBIA HAO0Op — KapUOTHIIL.
JIurmonaHei M TalIOMAHBI ~ XPOMOCOMHBIE ~ HAOOpbl.  XpOMATHUJIBL.
[{uTomornyeckue OCHOBBI Pa3MHOXKEHUS M  HHIUBUAYAIBHOTO  Pa3BUTHUS
OpraHu3MOB.

Henenue knerku — muto3. Craaun mutosa. IIpoueccel, npoucxonsiiye Ha
Pa3HBIX CTAJIUSIX MUTO3a. BHOJIOrMYECKN CMBICT MUATO34.

[Iporpammupyemasi rubenb KIETKH — arnorTo3.

dopMbI pa3sMHOXKEHHSI OPraHU3MOB: 0€CIIooe U MoioBoe. Bumbl 6ecmnosoro
Pa3sMHOXKEHUA: JEJIEHUE HAABOE, IMOYKOBAHUE OJHO- W MHOTOKJIETOYHBIX,
crnopooOpa3oBaHKe, BEre€TaTUBHOE pa3MHOKEHHE. MICKyCCTBEHHOE KJIOHMPOBaHHUE
OpPraHU3MOB, €0 3HAYEHUE JIJIs1 CEJIECKIIUU.

[TonoBoe pa3MHOXKEHHE, €r0 OTINYHS OT OECTIONOTO.

Meiio3. Cragun wmerioza. Ilpoueccsl, NpoUCXOMsIINEe Ha CTaauiaX Meio3a.
[ToBenenne xpomocoM B wmenose. Kpoccunrosep. buosornueckuii cMmbIC U
3HAYEHUE MeKo3a.

l'ameTtorenes — mpormecc 00pa3oBaHMS TMOJOBBIX KIETOK Yy JKHUBOTHBIX.
[TonoBeie xene3bl: CEMEHHUKH W sIMYHUKH. OOpa3oBaHuE M Pa3BUTHE IOJIOBBIX
KJIETOK — TameT (CrepMaro3ouf, SHIEKJIeTKa) — CIepMaTOreHe3 M OBOIEHE3.
OCOOEHHOCTH CTPOEHUS SIMIIEKIETOK W CcrnepMaro3ouaoB. OII0I0TBOPEHHUE.
[Taprenorenes.

NupuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpPHOHAIBHOE  pPa3BUTHE
(amOpuorenes). Drtanbl 3MOPUOHAIBHOIO PA3BUTUSA Yy MO3BOHOYHBIX KUBOTHBIX:
npobieHue, racTpyisiusi, opraHorene3. [loctamOpuoHanbHOE pa3BUTHE. THIIBI
NOCTAIMOPHUOHAIIBHOTO PAa3BUTHA: TpsiMoe, Hempsimoe (IMuMHO4YHOE). BrusHue



cpeabl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIIOCOOHBIC BBHI3BIBATH BPOXKIEHHBIC
ypOJICTBA.

Poct u pazButue pacteHuii. OHTOreHe3 IIBETKOBOTO PACTEHUS: CTPOCHHUE
CEMEHM, CTAAUU PA3BUTHSL.

JdemoHcTpanuu:

Tabmuubr u cxeMbl: «DOpMBI Pa3MHOXKEHHS OpPraHU3MOBY», «JlBoiHOE
OIUIOJIOTBOPEHHE Yy IIBETKOBBIX pacTeHU», «BeretaTuBHOE pa3MHOXKECHUE
pactenuity, «llenenue kierku Oaktepuil», «CTpoeHHE TMOJOBBIX KIETOKY,
«Ctpoenune xpomMocoMbl», «Kiertounsiii 1ukny, «Pemmukanus [JHK», «Mutos3y,
«Meiiosy, «lIpsiMmoe u Henpsamoe pa3BuTUe», «['aMeToreHe3 y MIICKONMUTAIOMINX 1
4yeaoBeKa», «OCHOBHbBIE CTaJAMU OHTOTCHE3ay.

O06opynoBanue: MHUKPOCKOII, MUKponpenaparsbl «CriepMato3ou bl
MJIEKOTIMTAIOLIETOY, «SHIIeKIIeTKa MieKonuTaromero», «Kapuokunes B KieTkax
KOpeIlIKa JIyKa», MarHuTHas MOJIeNb-alIIuKauus «JleneHrue KIeTKu», MOJEIb
JIHK, moniens meTadha3zHoit XpOMOCOMBI.

JlabopaTopHble U NpaKTHYECKUE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmromeHue MuUTO3a B KJIETKaX KOHYHKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKpOMpenapaTaxy».

JlaGopaTopuass pabora Ne 4. «/3ydeHume CTPOCHHS TOJOBBIX KIETOK Ha
FOTOBBIX MUKPOMPENapaTaxy.

Tema 6. HacjiencTBEHHOCTHh M K3MEHYHBOCTH OPraHU3MOB.

[IpenmeT u 3agaun reHeTuku. Mictopus pa3BuTHs T€HETUKH. POJIb TIUTOIOT U
U SMOpPHUOJIOTUM B CTAHOBJICHUHM TEHETHKH. BKIan pOCCHUCKHX W 3apyOeKHBIX
Y4EHBIX B pa3BUTHUE TEHETUKU. MeToabpl TeHeTUuKu (THOPUI0IOTHYECKUH,
[UTOTCHETUYECKUNA, MOJIEKYJISIPHO-TeHETUUECKUM). (OCHOBHBIE T'€HETUYECKHUE
MOHATHSA. [ eHeTnUecKass CHMBOJIMKA, UCTIOJIb3yEMAs B CXEMaX CKPEIIUBAaHUM.

3aKOHOMEpPHOCTH HacjieI0BaHUs MPU3HAKOB, yYCTaHOBIICHHBIE I'. Menaenem.
MoHorubpuHoe CKpeluBaHue. 3aKOH eIuHO-00pa3usi THOPUIIOB TMEPBOrO
nokoJieHus. [IpaBuiio JOMUHUPOBAHUS. 3aKOH pacilieIeHUs TpU3HaKoB. [ unoresa
YUCTOTHI TaMeT. [1oJIHOE M HETTOJTHOE TOMUHUPOBAHUE.

JluruOpuaHOe  CKpelnIMBaHHE. 3aKOH  HE3aBHCHUMOI'O  HACJICJIOBAHHS
npu3HakoB.  lluToreHermyeckue  OCHOBBI ~ AUTHOPUIIHOTO  CKPEIIMBAHMS.
AHanu3upylolee ckpenupanue. Mcnonp30BaHue aHAIM3UPYIONMIETO CKPEIMBAHUS
JUTSL OTIPEIeIICHUsI TEHOTHUITa OCOOH.

CuemuieHHOE HaclieqoBaHue npu3HakoB. Padora T. Moprana no cuernjieHHOMY
HacJe0BaHMIo reHOB. HapyleHue cuenyieHus reHoB B pe3ybTaTe KPOCCUHIOBEPA.

XpOMOCOMHas TEOPUS HACIEICTBEHHOCTH. [ €eHETUYECKUE KapThl.



I'enetnka nona. XpoMOCOMHOE OmpeAeieHue moja. AyTOCOMBbl U MOJIOBBIE
XpoMocoMbl. ['oMoraMeTHele W TreTeporaMeTHble opraHu3Mbl. HacienoBanue
MIPU3HAKOB, CIEINICHHBIX C ITOJIOM.

HM3MenunBOCTh. Buibl ©3MEHUMBOCTH: HEHACJICACTBEHHAS U HACJICICTBCHHAS.
Ponp  cpempl B HEHACNENCTBEHHOW  M3MEHYMBOCTH.  XapaKTEPUCTHKA
MOAU(UKAIIMOHHONW U3MEHYMBOCTH. BapuanimoHHbIN psiJl U BapyUallMOHHAsT KPUBasl.
Hopwma peakiun npusznHaka. KonndecTBEHHBIE M KAYECTBEHHBIC MPU3HAKA U HUX
HOpMa peaknuu. CBoicTBa MOAU(PUKAIIMOHHON H3MEHUYNBOCTH.

HacnmencTBeHHass, Wiad TEHOTHIIMYECKAs, H3MCHUYMBOCTH. KomOMHaATHBHAS
U3MEHYUBOCTh. Melo3 W TOJIOBOM TMpollecC — OCHOBA KOMOMHATHBHOM
M3MEHUYHMBOCTH. MyTarimoHHass M3MeHIMBOCTh. Kiaccudukamms MyTanuii: TeHHEIE,
XPOMOCOMHBIE, TeHOMHBIE. HacToTa ¥ NpuyuHbl MyTaluil. MyTtareHHbie (aKTOpPHI.
3aKOH TOMOJIOTHYECKHUX PAJIOB B HaclieACTBeHHON n3MeHunBoctu H. 1. BaBuosa.

BHesinepHas HacI€ICTBEHHOCTh U KIBMEHUYUBOCTb.

I'enetuka uenoBeka. Kapuotun denoBeka. OCHOBHBIE METOJbl T€HETHKHU
YeJIOBEKA: TCHCAIOTHYSCKNUM, OJIM3HEI[OBBIM, IMTOICHETHYCCKHI, OMOXUMHYICCKUM,
MOJIEKYJISIPHO-T€HETUYECKUIA. CoBpemMeHHOE OnpeaeIeHUe FeHOTHIIA:
MMOJITHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCJIE C IMOMOIIBIO
[T11P-ananu3a. HacnencTtBenHnble 3a00JIeBaHHMS dYeJIOBEKAa: TI'€HHBIE OOJIC3HH,
00JIe3HU C HACIIEICTBEHHOMN MpeIpacioIoKeHHOCThI0, XPOMOCOMHBIE OOJIE3HHU.
Comaruueckne W TreHepaTuBHbiE MyTanuu. CTBOJIOBBIE KIIETKUA. [IpuHLMIIBI
3I0pOBOTO 00pa3a KU3HH, JUATHOCTHKH, MPO(HUIIAKTUKH U JICUSHUS TCHETHUSCKHUX
6one3neil. Meauko-reHeTUYECKOe KOHCYJIbTUPOBAaHUE. 3HAUCHUE METUIIMHCKON
TE€HETUKH B MPEOTBPAIIEHUU U JIEYCHUN T'eHETUUECKUX 3a00JI€BaHUM YeIoBeKa.

JdemoncTpanuu:

[Toptpetsi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YUerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuos.

Tabnuiel U cxembl: «K MOHOTMOPUIHOE CKPEILIMBAHUE U €T0 IIUTOT€HEeTUYeCKast
OCHOBa», «3aKOH PacCUICIICHUS U €T0 [IMTOT€HETUYECKasi OCHOBa», «3aKOH YACTOTHI
rameT», «JluruopuaHoe ckpemmuBanuey, «l[uTonornyeckrue OCHOBBI JUTHOPHIHOTO
CKpemuBaHus», «Meno3y, «B3anMoaeicTBue alliesIbHbIX T€HOBY, «[ eHeTndeckue
KapThl PACTCHUM, KUBOTHBIX U YeJOBeKay, «['eHeTnka nomna», «3aKOHOMEPHOCTH
HAaCJIIOBaHUs, CLEIJIEHHOrO ¢ MoJIoM», «KapuOoTUIbl YelloBEKa U >KUBOTHBIX),
«Bunpl n3meHunBocTH», «MoaudukarmoHHas HU3MEHUYMBOCTHY», «HacmemoBanue
pesyc-paktopay, «I'eHeTrka rpymm KpoBu», « MyTallmoOHHAsI ”3BMEHYUBOCTHY.

OOGopyoBanue: MojeIU-anIIMKaul «MOHOTHOPUIHOE CKpELIUBAHUEY,
«HemonHoe nmoMuHUpOBaHUEe», «JlurnOpuaHoe ckpemuBanue», «llepexpécr
XpOMOCOM», MUKPOCKOIT U MHKpoIpenapar «J[pozodura» (HopMma, MyTariuu GopmsI
KpBUIbEB U OKPACKU Tela), repbapuid «I"opox moceBHOIN.



JlaGopaTopHble U NpakTHYecKue padoThI:

JlabopaTtopHas pabora Ne 5. «M3yueHue pe3ynabTaToB MOHOTHOPUIHOTO U
TUTHOPUIHOTO CKPEIIUBAHUS Y TPO30(HIIBI HAa TOTOBBIX MUKPOIPEIIapaTax».

JlabopaTtopHas pabota Ne 6. «3ydenne MoauUKAITMOHHON U3MEHIUBOCTH,
IIOCTPOCHUE BAPUALMOHHOIO PAZla ¥ BAPUALIMOHHON KPUBOI».

JlaGoparopHas pabora Ne 7. «AHaM3 MyTanuid y Apo30¢uibl Ha TOTOBBIX
MHUKpOIpenaparaxy.

[Ipaktuyeckass pabora Ne 2. «CocraBneHMEe M aHAIU3 POIOCIOBHBIX
YeJIOBEKAY.

Tema 7. Cenexuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOT M.

Cenekuusi Kak HaykKa W Ipoliecc. 3apoKICHHUE CEJICKIMU U JIOMECTHKAIIHS.
VYyenue H. 1. BaBunoBa o ieHTpax NpOUCXOXKACHUS U MHOI000pa3usl KyJIbTYPHBIX
pacteHuil. LIeHTpbI NpOUCXOXKIEHUS TOMAIIHUX )KUBOTHBIX. COPT, MOPO/JIa, IITAMM.

CoBpeMeHHbIE METO/IbI CeJIeKIIMU. MacCOBbIN U MHANBUYaJIbHBIN OTOOPHI B
CEJIEKIIMM pacTeHH M KUBOTHBIX. OlleHKa 3KcTepbepa. bimM3kopoacTBeHHOE
CKpeluBaHue — UHOpuauHr. Yucras nuaus. CKpelUMBaHWE YHUCTBHIX JIMHUIA.

['eTeposuc, wim rubpuaHas cwia. HepoacTBeHHOE CKpelllMBaHUE — ayTOPUJIMHT.
Ornanéunas rubpunuzanus u e€ ycrnexu. MICKyCCTBEHHBIN MyTareHes U MojlyyeHue
NOJUILIONI0B. JIOCTHKEHUS CEEKIIMU PACTEHHM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonmoruss kak oTrpaciib NMPOU3BOJACTBA. ['€eHHas WHXKEHEpUs. OTallbl
co3nanusi pexomOunHantHoM JIHK wu TpaHcrennbix opranusmoB. Kiierounas
uHxeHepusd. Knerounsle KynbTypbl. MUKPOKIIOHAIBHOE PAa3MHOKEHUE PACTCHUM.
KionnpoBanue BBICOKONPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OPraHU3MOB.

Okojoruyeckue W dthdyeckue  npobnembl. MO —  reHernuecku
MO (ULIMPOBAHHBIE OPraHU3MBI.
JleMoHcTpanuu:

[Toprperer: H. 1. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @.
HBaHoB.

Tabmuubr 1 cxembl: kapta «lleHTpbl NPOUCXOXIEHUS M MHOrooOpaszus
KYyJbTYPHBIX pacTeHuit», «Ilopoasl 1OMalIHUX KUBOTHBIX», «CopTa KyJIbTYpHBIX
pactenmity, «Otnanéunas ruopuausamnus», «Padorel akagemuka M. ®. FiBaHoBay,
«lTomumnounus», «OO0BEKTHl OHOTEXHOJOTUM», «KIETOUHBIE KYJIbTYphl U
KJIOHUpOBaHUe», « KOHCTpynpoBaHUE U MEPEHOC TEHOB, XPOMOCOMY.

O6opyaoBanue: MYJISKU TJI0/I0B U KOPHETIOAOB TUKUX (POPM U KyJIBTYPHBIX
COpPTOB pacteHuil, repbapuit «CenbCKkOX035UCTBEHHBIE PACTCHUS.

JlaGopaTopHblie ¥ NpakTHYECKHE PAdOThI:

Okckypeust «OCHOBHBIE METOABI U JIOCTUXKEHHSI CEJEKUUH PACTEHH H
AKUBOTHBIX (Ha CEJIEKIIMOHHY IO CTaHIIHUIO, MIJIEMEHHYIO bepmy,



COPTOUCIIBITATENbHBIA ~ y4aCTOK, B  TEIUIMYHOE XO3AMUCTBO, JIaOOpaTopHio
arpOyHUBEPCUTETA UM HAYYHOTO LICHTPA)».

11 KJIIACC

Tema 1. IBoJIOLIUOHHAS OMOJIOTUSL.

[Ipeanochliki BO3HUKHOBEHUS JBOJIIOIMOHHOW TEOPUU. BOJIIOIUOHHAS
Teopust © €€ MecTo B OMOJOTHHU. BiusHue HBONIOIMOHHONW TEOpUM HA PAa3BUTHE
OMOJIOTUH U JPYTUX HayK.

CBugerenbcTBa 3BodOUMU. [laneoHTonornyeckue: MOCIEA0BATEIbHOCTD
MOSIBJIEHUST BHJIOB B TAJCOHTOJIOTMYECKOM JIETOMHUCH, TNEPEXOJHbIE (DOPMBI.
buoreorpaduueckue: cxoacTBo u pazianune GayH u Gprop MaTepuKkoB U OCTPOBOB.

OMOpHOJIOTMYECKUE: CXOACTBA M pa3auyusi SMOpPHOHOB pPa3HBIX BHJIOB
MO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, aHAJIOTHYHbIE,
PYIMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUYECKUE: CXOJCTBO
MEXaHU3MOB HACIICJICTBEHHOCTH M OCHOBHBIX METa0OIMYECKUX IMyTeH y BCEX
OpPraHHU3MOB.

OpomonronHas Teopuss Y. JlapBuna. Ilpenmnoceuiku BO3HMKHOBEHUS
IapBUHU3MA. J[BHKYIME CHUJIBI HSBONIONUU BUAOB 10 JlapBuHY (M30BITOYHOE
pPa3MHOKEHUE MPU OIPAaHUYEHHOCTH PECYPCOB, HEONMpEEAEHHAsT W3MEHUYHBOCTD,
0opb0a 3a CyIlIecTBOBAHKE, €CTECTBEHHBIN O0TOOD).

Cunreruueckas Teopus Boitonuu (CTI) u e€ 0CHOBHBIE MOJIO0KEHUS.

MuxkposBosmorus. [Tomymnsnys kak euHUIIA BUIA U DBOJIIOIIHH.

JBrokymne cuiibl (pakTopbl) 3BOMIOLMH BUAOB B IpHpoAe. MyTallMOHHBINA
porecc ¥ KOMOWHATHBHAs M3MEHYMBOCTH. [lOMyJISSIIMOHHBIE BOJHBI W Jperd
reHoB. M3ondius u Murparusi.

EctecTBennbiit or6op — HampaBusiomuili ¢akrop sBomonun. Dopmbl
€CTECTBEHHOI'0 0TOOpA.

[Ipucnoco0aeHHOCTh OPraHU3MOB KakK pe3yJbTaT 3Bojiouuu. [Ipumepsl
IPUCTIOCOOJICHUI Yy OpraHu3MOB. ApoMopd03bl U UAUO-aTANTAIUH.

Bunx wu BumooOpazoBanume. Kpurepuum Buma. OcHOBHbIE (HOPMBI
BHU1000pa30BaHus: reorpaduueckoe, IKOJI0THUECKOe.

MakposBomonusi. Popmbl  dBOTIONMU:  PUIIETUYECKas, JAUBEPreHTHas,
KOHBEpreHTHas1, mapajuienbHas. HeoOpatumMocTh HBOIOIUY.

[TpoucxoxaeHrne OoT HeCHEIMATM3UPOBAHHBIX MpeAaKoB. [Iporpeccupyromas
crnenuanu3anus. AJanTUBHAs pagualius.

JdemoncTpanuu:

[Toptpetsi: K. JIunnei, XK. b. Jlamapk, Y. {apsun, B. O. KoBanesckuii, K. M.
bap, 2. I'ekkenb, @. Mronnep, A. H. CeBepiios.



Tabnuubl n cxembl: «Pa3zBuTre OpraHMuEecKoro Mupa Ha 3emiiey, «3apobIin
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «®DopMmbl  OoppOBI 32
cyiiecTBoBaHue», «EcTecTBeHHBIN 0TOOpP», «MHOrooOpasue COpTOB pPacTEHUN,
«MHoroobpazue  mopon  KUBOTHbIX»,  «llomymsumm»,  «MyTaunoHHas
U3MEHUYHMBOCTB», «ApoMopdo3sy, «Mnuoagantamumn», «OOmas aereHepanus»,
«IBmxymme cunel sBomouun», «Kapra-cxema wMapmpyra nyremectBus Y.
HNapsunay, «boprba 3a cymectBoBanue», «IIpucmocoOIeHHOCTh OpPraHU3MOBY,
«I"eorpaduueckoe BuA000pa3oBaHue, « IKOIOTHUECKOE BUI00OPA30BAHUE.

OO6opyaoBaHKe: KOJUIEKIMS HACEKOMBIX C Pa3IUYHBIMU THUIIAMH OKpPACKH,
HaOOp IUIOZOB M CeMsiH, Koyuiekius «[Ipumepsl 3alUTHBIX MPUCIIOCOOJIEHUMN Y
KUBOTHBIX», MoJiellb «OCHOBHBIE HAIpaBJICHUSI SBOJIONUNY», 00BbEMHAS MOJIEITh
«CTtpoeHue roJIoBHOr0 MO3Ta MMO3BOHOYHBIX».

buoreorpaduueckas xapra wmupa, Koswiekuus «DopmMbl COXpaHHOCTH
UCKOMAEMbIX JKMBOTHBIX M pacTeHuil», wmonaenb ammukanus «llepekpéct
XpOMOCOMY, BIIaXKHbIE TIpenapathl «Pa3zButue HacekoMoroy, «Pa3BuTue JIATYIIKNY,
Mukpornpenapar «/[pozoduna» (Hopma, MyTrauuu (OpMbI KPbUIBEB U OKPACKH TENA).

JlaGopaTopHblie ¥ pakTHYECKHE PA0OThI:

JlabopaTtopuas pabdota Ne 1. «CpaBHeHHE BUIOB MO MOP(HOIOTHIECKOMY
KPUTEPUIO».

JlaGopaTtopnas pabota Ne 2. «Onucanue mpucrmocoOIEHHOCTH OpTaHu3Ma 1 e¢
OTHOCHUTEJIBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KU3HH Ha 3eMuie.

JloHayuyHble TPENCTABICHUS O 3apOXKJIECHUU >XKM3HU. HayuyHble rumoressl
BO3HMKHOBEHUSl JKM3HM Ha 3emie: a0uoreHe3 M mnaHcnepmus. XHUMHYecKas
HBONMIONMSA. AOMOTE€HHBIM CHUHTE3 OpPraHWYECKHX BEIIECTB M3 HEOPraHMYECKHX.
DKCIEpUMEHTAIbHOE MOATBEPKACHNE XUMUYECKON 3BONMIOINH. HauanbHbIe 3Tambl
ouonornueckor sBomtonuu. ['unoresa PHK-mupa. @opmupoBanre memMOpaHHBIX
CTPYKTYP M BO3HUKHOBEHHE MpPOTOKJETKHU. [lepBble KIETKM M HMX 3BOJIOLUA.
@opMHUPOBaHME OCHOBHBIX TPYIII AKUBBIX OPTaHU3MOB.

PazButne xu3Hu Ha 3emiie mo spam W nepuojam. Karapxei. Apxeiickas u
mpoTepo3oiickas dpbl. Ilameosolickas 3pa U €€ IEepUOABbI: KEMOPHICKHIM,
OPAOBUKCKUH, CUITyPUHUCKHAM, JEBOHCKAM, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

Me3o30lickas 3pa 1 €€ NEPUOJIbl: TPUACOBBIN, FOPCKUNA, MEJIOBOM.

Kaiino3olickass »3pa u €€ mnepuoapl: NaJCOrE€HOBBIM, HEOICHOBBIM,
AHTPONOT€HOBBIN.

XapakTepucTuKa KJIMMaTa U TeoJOornYecKux mpoueccoB. OCHOBHBIE ATaIlbl
ABOJIIOIMU PACTUTEIBHOTO M KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUH u
XKUBOTHBIX. [T0siBIIEHHE, paclBET U BBIMUPAHUE TPy KUBBIX OPraHU3MOB.



Cucrema OpPraHM4ecKoro MHpa Kak OTpaxeHue H3BOJOIUU. OCHOBHBIC
CUCTEMAaTUYECKHUE TPYNIIbI OPraHU3MOB.

DBOJIIOIMA YeJIOBeKa. AHTPOIIOJIOTUS KaK Hayka. Pa3BuTue npeacraBieHuil o
MPOUCXOXKJICHUH 4YeJoBeKa. MeToasl u3yueHusl aHTponorenesa. CxojacTBa
pa3nuuus 4eJIOBEKA U )KUBOTHBIX. CHCTEMATHYECKOE MOJIOKECHHUE YETOBEKA.

JBrokymue cuibl (pakTopsl) anTpornoreHe3a. HacnencrseHHast U3MEHYMBOCTD
U eCcTeCTBEHHbI 0TOOp. OOIIEeCTBeHHBIH 00pa3 >KU3HU, WU3TOTOBICHUE OPYIUN
TpyJa, MBILIJICHUE, PEYb.

OcCHOBHBIE CTaUMM U BETBU HBOJIIOIMU YEJIOBEKA: aBCTPAIONMUTEKH, YenoBek
yMenbi, YenoBek mnpsMoxoasumii, YenoBek HeaHIEepTalbCkui, YeloBek
pa3yMHubIii. Haxomku uCKOIMaeMbIX OCTaTKOB, BpeMs CYIIECTBOBaHHS, O0JAaCTh
pacrpocTpaHeHusl, 00BEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIUSL.

UenoBedyeckue packl. OCHOBHbIE  OOJIBIIIME  pachl:  €BPOIEOUHAS
(eBpaszuiickasi),  HErpo-aBCTpaJioMJHAs  (PKBAaTOpUalbHAas),  MOHTOJOMJIHAS
(a3uarcko-aMepuKkaHckas).  UYepTel  MPUCTIOCOOJIEHHOCTH  MPEACTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHSM CYIIECTBOBaHUWs. EJIMHCTBO 4YEIOBEYECKUX pac.
Kputuka pacusma.

JdemoHcTpanmum:

IToptpersl: ®@. Pean, JI. ITactep, A. N. Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmauupl u cxeMbl: «Bo3nukHoBenue CoiaHeYHOM CHCTEMBD», «Pa3Butue
opraHudeckoro mwupa», «PacturenpHas  kietka», <« KuBOTHas  KJIeTKay,
«ITpokapuoTnueckas kierka», «COBpEMEHHAs CHCTEMA OPraHUYECKOTO MHUPA,
«CpaBHeHHE aHATOMUYECKUX 4YEpPT CTPOEHHUSI YEeJOBEKa MU YEJIOBEKOOOpPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa TAJCOHTOJIOTMYECKUX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4YeJOBEKa», «/IpeBHenmme moan», «/peBHue mogm», «llepsbie
COBPEMEHHBIE JIFOAN», «HeI0BEYECKUE PaChy.

O6GopynoBanue:  myispku — «IIpoucxoxkaeHue — 4denmoBeka»  (OHOCTHI
aBCTpaJIONUTEKa, MUTEKAHTPOIa, HEaHAepTalblla, KPOMAHbOHIA), CIENKUA WIH
M300pKEHUSI KaMEHHBIX OpYJIud TEpBOOBITHOTO YelOBeKa (KaMHHU-YOIIIEPHI,
pyOuna, ckpebna), TEOXpPOHOJOTHMYECKas Tabmuia, KoJeKmus «DopMbI
COXPaHHOCTH UCKOMIAEMbIX KMUBOTHBIX U PACTCHUI».

JlabopaTopHbIe U MPpaKTHYECKHE PA0OTHI:

[TpakTuueckas padota Ne 1. «3yueHre NCKOMAEMBIX OCTATKOB PACTCHHI U
KUBOTHBIX B KOJUIEKIIUSX).

DKCKypcusi «DBOJIIOIUSI OPTraHUYECKOro MHUpa Ha 3emiie» (B €CTECTBEHHO-
HayYHBIN WM KpaeBEeIUECKUN My3ei ).

Tema 3. OpranusMbl U OKpY:Ka0LIasi cpeaa.



DKOJIOTHS KaK HayKa. 3aJaul U pa3Jiesibl SKOJIOTHH. MeToIbl SKOJIOTHYECKUX
UCCJIeIOBAHUM. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOUTaHUS OPraHW3MOB: BOJHAs, HA3€MHO-BO3AYLIHAs, IOYBEHHAs,
BHYTPUOPraHU3MEHHASI.

Okosornueckne (akropel. Knaccupukanuss 3KoIOrudeckux (HakTopoB:
abnotuueckre, OWOTUYECKME U aHTpOINOreHHnie. JIeHCTBHE HSKOJOTMYECKHUX
(bakTOpOB HA OPTaHU3MBI.

Abuornyeckue (aKTOphHI: CBET, TEMIIepaTypa, BIaKHOCTh. DOTONEPHOAN3M.
[IpucnocoOneHuss OpraHu3MOB K  JCUCTBUIO  aOMOTHYECKUX  (aKTOpOB.
buonoruueckue puTMsl.

buotuueckue pakropsl. Buasl 0MOTHYECKUX B3aMMOICHCTBHI: KOHKYPEHIIHS,
XUIIHUYECTBO, cUMOMO3 U ero Qopmel. [lapasuTtusM, koomepauus, MyTyalu3M,
KOMMEHCaIU3M (KBapTUPAHCTBO, HAXJIECOHUYECTBO). AMEHCAIU3M, HEHUTPaIHU3M.
3HaueHHe OMOTMYECKUX B3aUMOJCUCTBUN [JIsi CYIIECTBOBAaHUS OPraHW3MOB B
MIPUPOTHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XAPAKTEPUCTUKH mnonyssiud. OCHOBHBIE —ITOKa3aTeld
NOMYJISILMU: YHMCIIEHHOCTh, IJIOTHOCTh, POXKAA€MOCTb, CMEPTHOCTh, MPHUPOCT,
murpanus. J{lnHaMyka 4ucIeHHOCTH MOMYJISIIUY U €€ PeryJsiusl.

JdemoHcTpaumu:

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

Tabnuubl u cxemsl: kapta «[lpupogubie 30Hb1 3emun», «Cpeasl oOUTaHUS
opranuzmoB», «®oronepuoauzm», «llonmymauun», «3aKOHOMEPHOCTH pOCTa
YHCIEHHOCTH NOMYJISIK UHDY30pun-TyPpenbkuy», «lumessie nenu».

JlabopaTopHbIe H NpaKTHYECKUE padoThI:

JlaGoparopnas padota Ne 3. «Mopdosornyeckne 0COOEHHOCTH pacTEHUN U3
Pa3HBIX MECT OOUTAHU.

JIabopaTopHas padora Ne 4. «BausiHue cBeTa Ha pOCT U pa3BUTUE YEPEHKOB
KoJieycay.

[Ipaktuueckas padota Ne 2. «I[1oacu€T NIOTHOCTH MOMYJISIUN pa3HBIX BUIOB
pacTeHUN».

Tema 4. Coob1ecTBa M IKOJOrMYECKHE CUCTEMBI.

Coo0mectBo opranu3zMoB — OuoueHo3. CTpyKTypbl OMOILIEHO3a: BHJIOBasd,
IpPOCTpaHCTBEHHAasA, Tpoduueckas (muiuenas). Buabl-momuHanTtel. CBsizu B
OuoIeHO3e.

Dkoyiornyeckue cuctembl (3xocuctembl). Ilonarue o0 »sKocucreme u
ouoreoneHo3e. @DOYHKIMOHAIbHbIE KOMIIOHEHTBl HSKOCHUCTEMBI: MPOJYLEHTHI,
KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BElIECTB U MOTOK YHEPTUU B IKOCHUCTEME.
Tpodudeckue (nmuieBsie) ypoBHU dKOcHCTeMBI. [Iniessie enu u cetu. OCHOBHBIC
MOKa3aTed SKOCHCTEMbl: Ouomacca, NPOAYKUUSA. DKOJIOTMYECKUE MUPAMHUIIBI:



OPOAYKUMH, YHUCIEHHOCTH, Ouomacchl. CBOWCTBa 3KOCHUCTEM: YCTOWYMBOCTD,
caMmoperyJisinus, pazpurue. CyKieccusl.

[IpupoiHbIE 3KOCHCTEMBI. DKOCUCTEMBI 03€p M PEK. DKOCUCTEMA XBOWHOIO
WJI IIUPOKOJIMCTBEHHOTO JIeca.

AHTpONOTE€HHbIE  JKOCHCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCHCTEMBI.
buonoruueckoe u X031CTBEHHOE 3HAUEHUE arPOIKOCUCTEM B YPOOIKOCUCTEM.

buopasnoobpazue kak ¢akTop yCTOWYMBOCTU dKocucteM. CoxpaHeHue
OMOJIOTUYECKOTO pa3HO0Opasus Ha 3emiie.

VYuenune B. U. Bepnaackoro o Ouocdepe. ['panuiipl, coctaB u CTpyKTypa
ouocdeprl. XKuboe BemiectBo U ero ¢yHkuu. OcobeHHOCTH Ouochephl Kak
rJI00aNbHOW JKOCUCTEMBI. J[MHamuueckoe paBHOBecMe u oOpaTHas CBSI3b B
ouocdepe.

KpyroBopoThl BeleCTB U OMOr€OXMMHYECKUE IIUKIIbI 3JIEMEHTOB (yIiiepoJa,
a30Ta). 30HAIBHOCTh Onochepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B Onochepe 3emii. AHTpONOTreHHbIE U3MEHEHH B Onocdepe.
['11o6anbHbIE SKOJIOTMYECKUE TPOOTEMBI.

CocymiecTBoBaHME MPUPOIbI U yenoBeuecTBa. CoxpaHeHre OMopazHoo0pazus
KaKk OCHOBa YyCTOWYMBOCTH Oumocdepbl. OCHOBAa pallMOHATBHOTO YIPABICHUS
IPUPOJHBIMU PECYpCaMU U WX MCTOJb30BaHME. JlocTiKeHMs] OMOJIOTHH M OXpaHa
MIPUPO/IBI.

JdemoncTpanuu:

[Toptpetsi: A. [Ix. Tencou, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmumer u cxemsbl: «llumesbie nenn», «bUOIEHO3: COCTaB U CTPYKTYpay,
«IIpuponubie cooOmectBay, «llenmu nuTaHus», «IKOJOTHMYECKas MHUPAMUJIAY,
«buocdepa u yenoBek», « IKOCHUCTEMA UPOKOJIUCTBEHHOIO Jecay, « IKOCUCTEMA
XBOMHOro  Jeca», «buoneno3 Bomoéma», «ArporeHo3», «lIpumepHsbie
AHTPONIOT€HHBIE BO3/IEVCTBUS HA IPUPOAY», « BaKHENIINE NCTOYHUKH 3arpsA3HEHNUS
BO3/lyXa U TPYHTOBBIX BOJ», «llouBa — BaxkHelas cocrtapistomas ouochepb»,
«®akrTopel  nmerpamauuu  nouB», «llapHukoBbli  ApdexT»,  «DakTOpbI
PaAMOAaKTUBHOTO 3arps3HeHusi Ouocdeps», «O0mas cTpykrypa Omocheps»,
«Pacnipoctpanenue xu3Hu B Ouocdepe», «O30HOBBIM 23KpaH OuOCheps,
«Kpyrosopot yriepona B 6nocdeper», «KpyroBopor azora B mpupoae».

OO6opyaoBanue: Mojaenb-anIuinKaius «TunuyHbie OUOIEHO3bD», repOapuit
«PacturenbHble cO00IIECTBaY, KOJUICKINH «buomneno3y», «Bpeaurenn BaxkHEHIITHX
CEIbCKOXO3SIMCTBEHHBIX KYJBTYP», FepOapuu U KOJUICKIIUUA PACTEHUN U KUBOTHBIX,
IpUHAJIeKAIINE K pa3HbIM HKOJIOTMYECKUM TpynnaM oJHoro Buaa, Kpacnas kaura
Poccuiickoti denepannu, u300pakKeHUS OXpaHAEMBIX BHIOB pACTEHUH U
KUBOTHBIX.



INIAHUPYEMBIE  PE3VIJIBTATBI OCBOEHUA IIPOITPAMMLI 110
BMOJIOTUN1 HA  BA30BOM  VYPOBHE CPEJHEI'O  OBHIEI'O
OBPA30BAHIA

Cormacao ®I'OC COO, ycraHaBnuBarOTCS TpeOOBaHHUS K pe3yJbTaTaM
OCBOGHHUSI  OOy4YalOIIMMHUCA MPOrpaMM  CpelHero  o0mero o0pa3oBaHUS:
JTUYHOCTHBIM, METANPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBLIE PE3YJIBTATHBI

B cTpykType JIHMYHOCTHBIX PE3YJBTATOB OCBOCHHS mpeamera «bhosiorus»
BBIJICTICHBI CIIEYIONINE COCTABIISIONINE: OCO3HAHHWE O0YUYaIOIIMMUCA POCCUHCKOM
FPaXKIaHCKOW UJCHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIIbHOCTH
U CaMOOIPEJCIICHUIO, HaIW4YhMe MOTHUBAIlMM K OOy4YeHHIO  OWOJIOTHH,
LIEJICHAMPABICHHOE PAa3BUTUE BHYTPEHHUX YOEXKICHUM JMYHOCTH HA OCHOBE
KJIFOUEBBIX I[IEHHOCTEH M HMCTOPUYECKUX TPAAUIUNA Pa3BUTHUS OMOJIOTMYECKOTrO
3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYarONIUXCs PYKOBOJICTBOBATHCSA B CBOEH
JNEATENbHOCTH LIEHHOCTHO-CMBICJIOBBIMH  YCTAHOBKAMH, IPUCYLIUMH CHUCTEME
OMOJIOTUYECKOr0  00pa30BaHMs, HAJIMYHE HSKOJOTMYECKOrO0 IMPaBOCO3HAHUS,
CITIOCOOHOCTH CTaBUTH 11€JIU U CTPOUTH KU3HEHHBIE TIJIaHBI.

JIMYHOCTHBIE PE3yJIbTAThl OCBOCHUS Ipeamera «buonorus» MTOCTUTAKOTCS B
€IUHCTBE Y4Ye€OHOM ¥ BOCHUTATEIBLHOM JESATEIBHOCTH B COOTBETCTBHHM C
TPaJULIMOHHBIMA POCCUMCKUMHU COLUOKYJIBTYPHBIMU, UCTOPUUECKUMHU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSMH, MPUHSATHIMUA B OOIIECTBE MpaBUJIaMHU M HOpPMaMU
MOBEJICHUS M CIIOCOOCTBYIOT IIpolleccaM CaMOIIO3HAHMS, CaMOBOCIHMTAHHS U
CaMOpAa3BUTHs, Pa3BUTHS BHYTPEHHEW NO3MIMUA JIMYHOCTH, IATPUOTU3MA,
YBa)XEHHUS K 3aKOHY W MPABOIOPSJIKY, YEIOBEKY TPyAa U CTapLIEeMy MOKOJCHUIO,
B3aMMHOT'O YBa)XCHHS, OCPEKHOTO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 H
TpaJAUIKSIM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon deneparuu, npupoae u
OKpYXaruen cpee.

JInyHOCTHBIE pe3yJbTaThl OCBOEHUS ydeOHoro mpeamera «buonorusy»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh M CIIOCOOHOCTh O0YYaIOIIUXCs PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TO3WUIKMEH JIMIHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAIMM, TO3UTUBHBIX BHYTPEHHUX  YOEXIEHUN, COOTBETCTBYIOIIMX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCHMCKOTro OOIIECTBa, paclIMpeHue >KU3HEHHOTO
ONBITA U OIbITA AEATEIBHOCTA B MPOIECCE PEaU3alMd OCHOBHBIX HAIPaBICHUUN
BOCIIUTATEIIbHOM JICSTEIIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpa;kaaHCcKOro BOCIIMTAHUSI:

c(hOpMUPOBAHHOCTH TPAKIAHCKOMN MO3UIIMU 00YYarOIIErocsl Kak aKkTUBHOTO U

OTBETCTBEHHOTO WICHA POCCUMCKOTO OOIIECTBA;



OCO3HAaHHE CBOMX KOHCTUTYLIMOHHBIX MPaB U 00S3aHHOCTEH, YBAXKEHUE 3aKOHA
Y TIPaBOIOPSIKA;

TOTOBHOCTB K COBMECTHOU TBOPUYECKOM JIESITEIIbHOCTH MPHU CO3TaHUH YIEOHBIX
MPOCKTOB, PEIICHHH YYEOHBIX W TO3HABaTEIbHBIX 3a7ad, BBITIOJHECHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENSATh COOCTBEHHYIO TMO3MIMI0 [0 OTHOILIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHUE Y4YUTHIBaTh B CBOUX JCHCTBUSX HEOOXOJUMOCTh KOHCTPYKTUBHOTO
B3aUMOJICHCTBUS JIIOJICH C Pa3HBIMU YOEKICHUSIMH, KYJIbTYPHBIMHU IIEHHOCTSIMU U
COLIMAJIbHBIM TOJI0KEHUEM;

FOTOBHOCTb K COTPYAHHUYECTBY B IIPOLECCE COBMECTHOIO BBIIOJIHEHHUS
y4eOHBIX, TO3HABATEIbHBIX W MCCIEAOBATEIbCKUX 3a/a4, YBaXUTEIbHOIO
OTHOIIICHUSI K MHEHHUIO OIMOHEHTOB NPH OOCYXIEHUU CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO CO/ICPKAHUS;

FOTOBHOCTh K TYMAHUTAPHOU U BOJIOHTEPCKOU JIEATEIIBHOCTH;

2) IATPUOTHYECKOT0 BOCTIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCUUCKOM TPaXKTAHCKOW MACHTUYHOCTH, MATPUOTU3MA,
YBa)KE€HHS K CBOEMY HapoJy, YyBCTBA OTBETCTBEHHOCTH Tiepea PoauHoil, ropaoctu
3a CBOM KpaH, CBOXO PonnHy, CBOM S3BIK M KYyJbTYpPY, IPOLLIOE W HACTOSIIEE
MHOTOHAllMOHAJIBHOr0 Hapoaa Poccun;

LIEHHOCTHOE OTHOIIEHUE K MPUPOJTHOMY HACIICAUIO U NAMSITHUKAM MPUPO/IHI,
NOCTHXKEHUAM Poccun B Hayke, HCKYyCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ, POCCHUUCKMX YYEHBIX B CTAHOBIICHHUE U
pa3BUTHE OWMOJIOTHM, TMOHUMAHMS 3HAYCHUS OWOJOTUM B TMO3HAHUU 3aKOHOB
IPUPOJIBI, B AKU3HU YEJIOBEKA M COBPEMEHHOI'0 00I11eCTBa;

ujeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CIY)KeHHI0O W 3amuTe OTeuecTsa,
OTBETCTBEHHOCTb 32 €T0 CyAb0Y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAaHHE TyXOBHBIX IIEHHOCTENW POCCUIICKOTO HAPOA;

c(hOpMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEICHHS;

CIIOCOOHOCTh OIIEHWBATh CHUTYAllUI0 W TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHPYSICh HA MOPAITBHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH,;

OCO3HaHUE JTUYHOTO BKJIa/Ia B TOCTPOCHUE YCTOMYMBOTO Oy TIyIIIEro;

OTBETCTBEHHOE OTHOILLIEHUE K CBOUM POAUTEIISIM, CO3JaHUI0 CEMbU HA OCHOBE
OCO3HAHHOTO TMPHUHATHS I[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauusamMu HapoaoB Poccuu;

4) 3CTeTHYECKOT0 BOCTIMTAHHUS:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYAs ACTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPy, OOIIECTBEHHBIX OTHOIIECHU;



MOHMMaHUE 3MOIMOHAIBLHOTO BO3ICHCTBUS KUBOW MPUPOIBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHUIO B Pa3HBIX BUAAX HCKYCCTBa, CTpPEeMJICHHUE
MPOSIBJISITH KAYECTBA TBOPUYECKOM JIMYHOCTH;

5) ¢usnyeckoro BocnuTaHusA, GOPMHUPOBAHHUS KYJIbTYPbl 310POBbS H
IMOLMOHAIBLHOTO 0JIArONOJTYYHs:

MMOHUMAaHUE U peaJIu3allnsl 3I0POBOTO M OE30I1aCHOT0 00pa3a KU3HHU (3710pOBOE
MUTaHue, COOJII0ICHNE TUTUEHUYECKHUX MPABIII M HOPM, COATaHCUPOBAHHBIN PEXKUM
3aHATHH W OTABIXa, peryisipHas ¢u3ndeckas aKTUBHOCTh), OEpexHOro,
OTBETCTBEHHOTO W KOMIETEHTHOTO OTHOIIEHHUS K COOCTBEHHOMY (DM3HYECKOMY H
MICUXUYECKOMY 3/I0POBBIO;

NOHMMAaHUE IEHHOCTH TPABWJI WHJMBHUAYAJIbHOTO M  KOJUIEKTUBHOTO
0€301MMacHOr0 MOBEICHUS B CUTYAIUsIX, YTPOKAIOIINX 3JOPOBBIO U KU3HH JIIOJIEH;

OCO3HAHUE TIOCICJCTBUN W HENMPHUATHS BPEAHBIX NMPHUBBIUCK (YMOTpeOICHUS
AJIKOTOJIs, HAPKOTUKOB, KypEHHUs );

6) TPyA0BOT0 BOCTIMTAHUSI:

TOTOBHOCTh K TpPYAY, OCO3HAaHUE IIEHHOCTH MAacTepCTBa, TPYAOIIO0UE;

TOTOBHOCTh K AKTUBHOW JCATCIBHOCTH TEXHOJIOTHYCCKONM W COIMATIBLHOU
HaIpaBJIEeHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATDH, MJIAHUPOBATh U CAMOCTOSTEIHHO
BBITIOJTHATH TaKyIO JICSITEIIbHOCTS;

UHTEpEC K pa3nuyHbIM chepam npodeccruoHaNbHON NeATEeIbHOCTH, YMEHHUE
COBEpILAaTh OCO3HAHHBIA BbIOOpP Oyaymeid npodeccur U pearn30BbIBATH
cOOCTBEHHbBIC KU3HEHHBIC TUUIAHbL;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHWI0O M CaMOOOpa30BaHHWIO Ha
MPOTSHKEHUU BCEU JKU3HU;

7) 3K0JIOTNYeCKOT0 BOCTIMTAHUSA:

IKOJIOTHYECKH 11€JIECO00pa3HOE OTHOIICHUE K MPUPOJIe KaK NCTOYHUKY KU3HU
Ha 3emMJie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBIIICHUE YPOBHSI OJKOJOTUYECKOH KyJIbTYphI: TMPUOOpPETEHUE OIbITa
IUTAHUPOBAHUSI TOCTYNKOB M OLEHKM MX BO3MOXHBIX MOCJIEICTBUM ISt
OKPYIKaIOIIEH CPEIbI;

OCO3HaHHE TIO00ATBHOTO XapaKTepa SKOJIOTHYEeCKHX MpoOjeM M MyTed HuX
peIIeHUS;

CIIOCOOHOCTH HUCIIONIB30BATh MPUOOPETaEMbIE MPU U3YUSHUH OMOJIOTUY 3HAHUS
U yMEHUS TIpU  peHieHuH  Tpo0siieM, CBA3aHHBIX C  PaAlMOHAIBHBIM
MPUPOOIOIL30BaHMEM  (COOJNIOJICHUE  MpaBU  TOBEACHUS B MPUPOJE,
HAIPaBJICHHBIX HAa COXpPaHEHHUE pAaBHOBECHS B DKOCHCTEMax, OXpaHy BHIIOB,
IKOCHUCTEM, OroChephl);



AKTUBHOE HENIPUATHE IEHCTBUM, IPUHOCAIIUX BPE OKPYKAIOLIEH IPUPOJIHON
cpele, yMEHHE MPOrHO3UPOBaTh HEOIAroNpHUsATHBIE SKOJOTUYECKUE IMOCIIEICTBUS
MPEATPUHUMAEMBIX JICMCTBUNA U TTPEIOTBPAILAT UX;

HaJIMYMe PA3BUTOr0 3KOJIOTHYECKOTO MBIIIIEHHUS, IKOJIOTHUYECKON KYJIbTYPHI,
OIbITa NEATEIIBHOCTH JKOJIOTHYECKOHN HaIIpaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCA MMM B I103HABATEJIBHOW, KOMMYHUKATUBHON U COLIMAJIBLHOM
IIPAKTUKE, TOTOBHOCTH K YYaCTHIO B ITPAKTUYECKOMN JEATEIBHOCTH HKOJIOTHYECKON
HaITPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 O3HAHUSI:

c(OPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSl HAYKU U OOIIECTBEHHOM MPaKTUKU, OCHOBAHHOT'O Ha JUAJIOre
KYJIBTYpP, CIOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPLICHCTBOBAHUE SI3BIKOBOM M YWTATENIbCKOM KyJIbTYpbl KAaK CpEICTBA
B3aUMOJICHCTBUSA MEXKY JIFOAbMHU U ITI03HAHUS MUPA,

NOHMMaHUE creun@UuK OHOJOrMM KaK HayKH, OCO3HaHUS €€ pojau B
(GopMUpPOBaHUN PAIMOHATIBLHOTO HAYYHOTO MBIIUICHUS, CO3/JaHUU LEJIOCTHOTO
npeacTaBieHuss 00 OKpyXalolleM MHUpEe KaKk O €IUMHCTBE MPUPOJIbI, YeOBEKa U
oOmiecTBa, B IO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEW M PELIEHUH podsieM
COXpPAaHEHUS IIPUPOJIHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTMM JUIsl COBPEMEHHON LMBUIM3ALUU:
oOecrieyeHuss HOBOTO YPOBHSI Pa3BUTHsSI MEIUIMHBI, CO3JaHUE IMEPCHEKTHUBHBIX
OMOTEXHOJIOTHM, CHOCOOHBIX  peliaTb  PECypcHble  MPOOJIEMbl  Pa3BUTHS
YeJIOBEYECTBA, MTOMCKA MyTE BBIXOJA U3 IJ100aJbHBIX SKOJIOTHYECKUX MPOOJIEM U
o0OecrieueHuss  mepexoja K  YCTOMYMBOMY  pa3BUTHIO,  pPalMOHAIBHOMY
UCIOJIb30BAaHUIO TPUPOJHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTaHIApPTOB
KU3HU,

3aMHTEPECOBAHHOCTh B TMOJyYEHUU OHOJIOTMYECKMX 3HAHMA B IIEJIAX
NOBBIIICHUS OOWIEH KyJIbTYpbl, €CTECTBEHHO-HAyYHOM TI'pPaMOTHOCTH, Kak
COCTAaBHOHM 4acTH (pyHKUMOHAJIBHOM I'PaMOTHOCTH 0Oydaromuxcs, GpopmMupyemon
IpU U3YYEHUU OMOJIOTUH;

IIOHUMAHHUE CYIIHOCTH METOAOB IIO3HAHUS, UCIIOIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTM HCHOJB30BaTh INOJy4aeMble 3HaHUS Ui aHaIu3a M
OOBSICHEHUS SBJICHUI OKPY’KAIOLIEr0 MUpa U MPOUCXOAAIIMX B HEM H3MEHEHUH,
yMEHHE JeflaTh OOOCHOBAHHbBIE 3aKIIOUYEHHUS Ha OCHOBE Hay4yHbIX (DaKTOB H
MMEIOIIMXCS JaHHBIX C LENbIO MMOJYyYEeHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS IS
pelieHus npodyieM B PealIbHBIX )KU3HEHHBIX CUTYAlIUSIX;

OCO3HAaHME ILIEHHOCTH HAyYHOU JEATEIBHOCTH, T'OTOBHOCTb OCYLIECTBIATH
IIPOEKTHYIO U UCCIEN0BATEIBCKYIO AEATEIbHOCT HHINBUAYAIBHO U B TPYIIIIE;



FOTOBHOCTh W CHOCOOHOCTh K  HENPEPHIBHOMY  O0Opa3oBaHUIO U
caM000pa30BaHUI0, K AaKTHBHOMY IIOJYYEHHUIO HOBBIX 3HaHMI 1no Ouosoruu B
COOTBETCTBUH C KU3HEHHBIMH MTOTPEOHOCTIMHU.

METAIIPEAMETHBIE PE3YJIBTATBI

MetanpenmMeTHble pe3ynbTaThl OCBOEHUS ydueOHOro mpenmera «buosorusy
BKJIIOYAIOT: 3HA4YMMbIE JUis (OPMUPOBAHUS MHPOBO33PEHHUS O0yUYaIOIIUXCS
MEXIUCIUTUIMHAPHBIE (MEXIPEIMETHbIE) OOIIeHAYYHbIE MOHATHUS, OTPaXKaIOIINe
[EJOCTHOCTh HAy4YHOM KapTUHBI MHpa U cHeluuKy METOJO0B IO3HAHMS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIHs, SIBJIEHUE, MPOIIECC,
CUCTEMA, Hay4HbIH (DaKT, MPUHLINI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
uccleoBaHue, HabJoIeHne, U3MEpPEHUE, SKCIIEPUMEHT U IPYTHX ), YHUBEpPCATIbHbIE
ydyeOHble JeicTBUA (TMO3HABaTelNbHbIE, KOMMYHHKATHUBHbBIC, PETYJSTUBHbBIC),
oOecreunBaromnyie GopMupoBaHue GyHKIIMOHATEHON TPAMOTHOCTH U COITUATTBLHOM
KOMIIETEHIIMM ~ 00yYaromMxcsi, CHOCOOHOCTh  OOYYalOLUMXCS — MCIOJIb30BATh
OCBOCHHbBIE MEXKIMCHIUILTNHAPHBIC, MUPOBO33PEHUECKHE 3HAHUS U YHUBEPCAIbHbBIC
y4eOHbIE ICUCTBUS B TTO3HABATEILHOMN M COIMAIEHON TIPAKTHKE.

MeranpeaMeTHbIE pe3yabTaTbl OCBOCHHS MIPOrPaMMbl CPEIHET0 OOLIETro
00pa30BaHMsl TOJKHBI OTPAXKaTh:

OBnagenue YHHMBepCaJIbHbIMH yueOHBIMU NMO3HABATEJIbLHBIMU
NeUCTBUAMM:

1) 6a3oBble JJOrHYECKHE JeHCTBHUS:

CaMOCTOATENbHO  (GOPMYJIMpPOBATh W aKTyaJu3upoBaTh  Mpoldiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IMPU OCBOCHUU 3HAHUU MNPUEMBI JIOTUYECKOTO MBIIUICHUS
(amanm3a, cMHTE3a, CpaBHEHMS, KiIacCU(UKAITUN, 000OIICHMS ), PACKPHIBATH CMBICIT
OMOJIOTUYECKUX TOHATHHN (BBLACNATh UX XapaKTEepHbIE NMPU3HAKH, YCTaHABIMBAThH
CBSI3M C IPYTUMH MOHSATHUSIMH);

ONpeAeNATh LEIN MACSITeNbHOCTH, 3ajlaBas IapaMeTpbl W KPUTEPUH HX
JOCTH)KEHHUSI, COOTHOCUTD PE3YJIbTATHI ACSATENBHOCTU C IOCTABICHHBIMU LESMU;

UCIOJIb30BaTh OMOJIOTMYECKUE MOHATHUS JUIsl OObsICHEHUSI (DAKTOB U SIBICHUIM
KUBOU TIPUPOJIBL;

CTPOUTH JIOTHUECKHE PpACCYXKIACHUS (MHIYKTUBHBIC, JEAYKTHBHBIE, IIO
AQHAJIOTMM), BBISIBIATH 3aKOHOMEPHOCTH W IPOTUBOPEUYHMS B PACCMaTPHUBAEMBIX
ABJICHUSIX, (DOPMYITHUPOBAThH BBIBOJIBI M 3aKJIFOUCHUS;

MPUMEHSTH CXEMHO-MO/IENIbHBIE CPEACTBA JIJISl PEJICTABICHUS CYIIECTBEHHbIX
CBA3€M W OTHOUICHHM B M3y4aeMbIX OHOJOIMYECKUX OOBEKTax, a TaKkxke
MPOTHUBOPEUYMI PA3HOrO0 pPOJA, BBIABICHHBIX B Pa3IMYHBIX HH(GOPMALIMOHHBIX
UCTOYHHKAX;



pa3pabaThiBaTh IJIaH pelIEHUs MpoOJieMbl ¢ YYETOM aHAJIM3a MMEIOIIUXCS
MaTepualbHBIX U HEMaTEpUaIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B IEATEIBHOCTbD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKHU MOCIIEACTBUI AEATENBHOCTH;

KOOPJMHUPOBATH U BBIIOJHATH Pa0OTY B YCIOBUSAX PEaIbHOr0, BUPTYAIBHOTO
1 KOMOMHUPOBAHHOTO B3aUMO/IEUCTBUS;

pa3BHBaTh KPEAaTUBHOE MBIIICHUE IIPH PEILIEHUH KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCJIEI0BATEILCKHE ICHCTBHSA:

BJIAJI€Th HABbIKAMH y4eOHO-HCCIIEIOBATENbCKON 1 MPOEKTHON NeATEIbHOCTH,
HaBbIKAMH  pa3pellieHuss MpoOJeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEJIHOMY MIOUCKY METOJI0B PEIIECHUS MPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IMYHBIX METO/IOB MTO3HAHUS;

UCIIOJIb30BaTh pA3JIMYHbIE BHUJbI JEITEIBHOCTH IO MOJYyYEHHUIO HOBOTO
3HAHUSA, €ro HHTEpIpeTaly, MPeoOpa3oBaHUI0 M MPHUMEHEHUI0 B Y4eOHBIX
CUTYaLUsX, B TOM YUCJIE IPHU CO3JJaHUH YUEOHBIX M COI[UAIBHBIX TPOEKTOB;

(opMHUpPOBaTh HAYUYHBIA TUI MBIILIEHUS, BIaJETh HAYYHON TEPMUHOJIOTHEMH,
KITIOYEBBIMU TTOHATHSIMH U METOJIAMHU;

CTaBUTh U (opMynHpoBaTh COOCTBEHHBIE 33Jaud B 0Opa30BaTEIbHOU
JESITeIbHOCTH U )KU3HEHHBIX CUTYalIHIX;

BBISIBJISITh [IPUYMHHO-CIIEACTBEHHBIE CBSI3M M aKTyaJlM3upoBaTh 3ajady,
BBIIBUTATh TUNOTE3Y €€ PEelIeHUs], HAXOAUTh apryMEHTHI JUIsl J0Ka3aTeIbCTBAa CBOMX
YTBEPXKACHUMN, 3a]]aBaTh MapaMeTpPbl U KPUTEPUH PEILICHUS;

AHAJIM3UPOBATh IOJIYYEHHBIE B XOJI€ pEUIEHUS 3a/Jadyd  Pe3yJIbTaThl,
KPUTUYECKH OLEHUBATH UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCJIOBHUSX;

JlaBaTh OLICHKY HOBBIM CUTYalUsIM, OLIECHUBATh IPUOOPETEHHBIN OIIBIT;

OCYLIECTBJIATh LIEJICHAIIPABICHHBIA MOHUCK MEPEHOCa CPEJICTB M CHOCOOOB
NercTBUS B MPO(ECCUOHANBHYIO CPENY;

YMETh IEPEHOCUTh 3HAaHUS B IO3HABATEJIBHYIO M IPAKTHUYECKYIO 001acTu
KU3HEACITEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX NPEIMETHBIX 00IacTel;

BBIIBUTaTh HOBBIE WJEH, Mpejaratb OPUTrHMHAIbHbBIE MOJIXOJbl U pElIeHUs,
CTaBUTh MPOOJIEMBI U 337a4H, I0MYCKAIOIINE aJIbTePHATUBHBIE PEIICHUS.

3) padoTa ¢ uHopmanmeii:

OPUEHTHUPOBATHCSA B PA3IMYHBIX UCTOUHHMKAX MH(OpMAuu (TEKCTE Yy4eOHOro
nocoOus, HAyYHO-TIOMYJSIPHOM JUTEepaType, OHOJIOTMYECKUX CJIOBapsAX U
CIPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHeTe), aHaNU3UpOBaTh
MH(GOPMAIMIO Pa3IMYHBIX BUJOB U (POpPM Ipe/cTaBICHUs], KpUTHUECKU OLIEHUBATh
€€ J10CTOBEPHOCTh U HENMPOTHUBOPEUYMBOCTH;



(GOopMyIMpPOBaTh 3aMPOCHl U MPUMEHATh PA3JIMYHBIE METOJIBI MPU TIOUCKE U
otbope Ouosiormyeckor mHpopManuu, HEOOXOAUMOM NJI BBIMOJHEHUS YYCOHBIX
3ajad;

npuoOpeTaTh OIBIT MCHOJB30BaHUS WH(OOPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHUM, COBEPIIICHCTBOBATh KYJbTYPY aKTUBHOTO HCIIOJIL30BAHUS PA3IMUHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpPATh  ONTUMANBHYIO  (opMy  TpeacTaBiIeHUS
Oounonornueckor nHGopMaryu (CXeMbl, TpadUKH, TUarpaMMbl, TAOIUIIEI, PUCYHKH H
Jpyroe);

UCIIOJIb30BaTh HAy4HbIA SI3bIK B KayecTBE CpeACTBa Ipu padbore ¢
Ouonornueckod wWHGOPMAIMEH: NPUMEHITh XUMUYECKHe, (U3HUYECKHE U
MaTeMaTUYeCKHe 3HAKHM M CHMBOJIbI, (OpMyJbl, aOOpeBHATYPY, HOMEHKJIATYpY,
UCTIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHMBOJHUYECKHE  CpEACTBA
HarJISIHOCTH;

BIAJCTh  HABBIKAMH  pAaclo3HaBaHWS W 3alUThl  uH)OpMmaIuwy,
nH(OPMaMOHHON 6€30MaCHOCTH JTUYHOCTH.

OgyajieHre YHUBEPCAJTbHBIMH KOMMYHHKATHBHBIMH JIEHCTBUAMM:

1) oO1enue:

OCYIIECTBIISITh KOMMYHHUKAITHU BO BCEX cepax KU3HH, aKTUBHO y4aCTBOBAThH
B JHMAJIOTE WJIU TUCKYCCHH IO CYIIECTBY 00CyXaaeMoil TeMbl (YMEHHE 3371aBaTh
BOIIPOCHI, BBICKA3bIBaTh CYXKJIEHUS OTHOCHTEIIBHO BBITOJIHCHHS IIpeIiaracMou
3a/lay, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3MUIMI JIPYTUX YYaCTHUKOB
Jasiora Wiy JUCKYCCHUH);

pacmo3HaBaTh HeBepOadbHBIE CpEICTBa OOIIEHHUs, IOHWMATh 3HAuYCHUE
COIMAJIBHBIX 3HAKOB, MPEIMOCHUIOK BO3HHUKHOBEHHS KOH(MIMKTHBIX CHTYAIUH,
YMETh CMSTYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BIAJCTh PA3TUYHBIMU CTIOCOOAMHU OOIIEHUS M B3aUMOJCUCTBUS, MMOHUMATh
HaMEPEHUS IPYTUX JIFOJICH, MPOSBIISATh YBAXKHUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPpEKTHOU popme HOopMyIUpOBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOI TOUYKY 3PEHHUS C HCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAas 1esiTeIbHOCTb:

MOHUMATh M MCIOJIH30BaTh MPEUMYIIECTBA KOMaHAHOW W WHANBUyaIbHOU
paboTHI TIPH PEIICHUN OMOJIOTHYECKOU MPOo0IeMbl, 000CHOBBIBATH HEOOXOAMMOCTD
MIPUMEHEHUS TPYIITOBEIX (POPM B3aMMOICHCTBHS MPU PENICHUH YISOHOH 3a/1a4u;

BBEIOMPATh TEMATHKy W METOABl COBMECTHBIX JCUCTBHH C Y4ETOM OOIIHMX
MHTEPECOB U BO3MOKHOCTEH KaXKJO0T0 YJieHA KOJJIEKTUBA;

OPUHUMATh 1M COBMECTHOM  JIEATENTbHOCTH, OpPraHW30BBIBATH U
KOOPJIUHUPOBATH JECUCTBUSL MO €€ JOCTHKEHHUIO: COCTABIJISITh IUIAH JICWMCTBUU,



pacrpenensiTb poiau ¢ y4€TOM MHEHHUH YYacCTHUKOB, OOCYXKJaTh pPE3yJIbTaThl
COBMECTHO paboTHI;

OIICHUBATh KAYECTBO CBOETO BKJIAJIA U KAXKJOTO YYACTHHKA KOMaHIbl B OO
pe3ynbTaT Mo pa3paboTaHHBIM KPUTEPHUSIM;

npeajiaraTb HOBBIE TIPOEKTHI, OIEHUBATh UACH C TMO3UIMH HOBU3HBI,
OPUTMHAIIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJISATh O3UTUBHOE CTPATETMUYECKOE IOBEJECHUE B Pa3IMYHBIX
CUTYaIHIX, TPOSIBIISATH TBOPUYECTBO U BOOOPAKECHUE, OBITh MHUIIMATHBHBIM.

OgBjaieHNe YHUBEPCAJIBLHBIMU PEryJSTUBHBIMU IEHCTBUSIMU:

1) camoopranmu3anus:

UCIIOJI30BaTh OWOJIOTMYECKUE 3HAHWS JUIsl BBISIBICHUS TPOOJIEM W UX
pelIeHusl B 5KU3HEHHBIX U YUYECOHBIX CUTYalIUsIX;

BBHIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUU IIEJEBbIE M CMBICIOBBIE
YCTAHOBKM B CBOMX JEHCTBHSX M MOCTYIKax IO OTHOILIECHHUIO K JKMBOU MPUPOJE,
CBOEMY 37I0POBBIO U 310POBBIO OKPYIKAOIINX;

CaMOCTOATENIbHO OCYULIECTBIISITh MO3HABATENbHYIO J€ATEIbHOCTb, BBISBISATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3a/1aud B 00Pa30BaTEIIbHOM
NEATEIIbHOCTH U )KU3HEHHBIX CUTYyaIUsX;

CaMOCTOSTEIILHO COCTABIISATH IUIAH PEUICHUS TIPOOIEMBI C yUETOM UMEIOIIHXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTECHUH;

JaBaTh OLIECHKY HOBBIM CUTYaLIHSIM;

pacMpsTh paMKH Y4eOHOTO MpeAMETa Ha OCHOBE JIUMYHBIX MPEIINOYTECHUN;

JienaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a
pelleHue;

OLICHUBATh MPUOOPETEHHBIN OIMbIT;

CrocoOCTBOBAaTh (HOPMHUPOBAHUIO W TPOSBICHUIO IIUPOKOW HPYIUIUU B
pa3HBIX O00JaCTSIX 3HAHWM, IOCTOSHHO IIOBBHINIATH CBOM 0Opa30BaTENbHBIN |
KYJbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYallMsiIM, BHOCUTb KOPPEKTHUBBI B JIESITEIBHOCTD,
OIICHUBAaTh COOTBETCTBUE PE3YJIbTATOB IIESIM;

BJIAJETh  HaBbIKAMM  IIO3HABATEJIbHOM  pe(diaekcud KaKk  OCO3HaHMS
COBEpUIAEMbIX JEHUCTBUM M MBICIUTEIbHBIX IIPOLIECCOB, HX PE3YJIbTATOB U
OCHOBAaHMI, MCIMOJIb30BaTh MPUEMBI pedICKCUU IS OLIEHKU CUTYyallMu, BbBIOOpa
BEPHOI'0 PEIICHHUS;

yMETb OIICHUBAaTh PUCKHM U CBOEBPEMEHHO NPUHUMATH PEIICHUS MO UX
CHUKEHUIO;

IPUHAMAaTh MOTHBBI W apryMEHThl JIPYTHUX IMPU aHAIU3E pPe3yJbTaTOB
NESTENBHOCTH;



3) npuHsITHE Ce0sl U APYTHUX:

MPUHUMATh ceOsl, TOHUMAasi CBOM HEJIOCTAaTK! U JIOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHThl JPYrMX @pU aHalIu3€ pe3yIbTaToB
NEATEIbHOCTH;

IPU3HABaTh CBOE MPaBO U MPaBO JIPYTUX Ha OMIMOKH;

pa3BUBATh CIOCOOHOCTh MOHUMATh MUP C TTO3UIIUHU JAPYTOr0 YEIOBEKA.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3yibTaThl ocBoeHusi nporpammbl COO mo OuojorvM Ha
6a30BOM ypOBHE BKIIIOUAIOT creruduueckue 1 yueoHoro npeamera «buomorus»
Hay4HbIE€ 3HAHMS, YMEHHUS U CIIOCOOBI IEMCTBUI MO OCBOEHUIO, UHTEPIPETALIMU U
npeoOpa30BaHUI0 3HAHUM, BUIBI AESITEIBHOCTU IO MOJIYYEHHUIO HOBOTO 3HAHMS U
NPUMEHEHUIO 3HAHUW B Pa3MYHBIX y4EeOHBIX CHUTYallUsX, a TaKkKe B peajbHBIX
KU3HCHHBIX CUTYaIlUsX, CBA3aHHBIX ¢ Ouonorueil. B mporpamme mpeameTHbie
pe3yabTaThl MPEACTABIECHBI IO rOaM OOy4EHHSL.

[IpeameTHbie pe3ynbTaThl OCBOCHHsS yueOHoro npeamera «buonorus» ¢ 10
Kjlacce OJKHBI OTPaXkaTh:

c(OpMUPOBAHHOCTH 3HAHUI O MECTE U POJIM OUOJIOTHH B CUCTEME HAYyYHOTO
3HaHUS ECTECTBEHHBIX HayK, B (DOPMHUPOBAHMH COBPEMEHHOH ECTECTBEHHO-
HAay4YHOM KapTHHbBl MHpa U HAYYHOI'O MHPOBO33PEHHS, O BKIIaJ€ POCCHICKUX WU
3apyOCKHBIX YUYEHBIX-OMOJIOTOB B  pa3BUTHE Ouoyoruu, (yHKIIHOHAIHHOM
IPaMOTHOCTH Y€JIOBEKA JUIsl peIIEHUS KU3HEHHbIX 3a/1a4;

YMEHUE PACKPBIBATH COJAEpPXKAHUE OUOJOTMYECKUX TEPMUHOB M IMOHSATHI:
KU3Hb, KJIETKA, OPraHu3M, MeTabo0I13M (0OMEH BEUIECTB U MTPEBPAIllCHUE YHEPTUH),
romMeocras (camoperyislus), ypOBHEBas OpraHu3alusl JKUBBIX  CHUCTEM,
CaMOBOCHPOU3BEACHUE (PETPOAYKIIMS ), HACIEACTBEHHOCTh, U3MEHUYNBOCTh, POCT U
pa3BUTHE;

yMEHUE U3JIaraTh OHOJIOTMYECKHEe Teopuu (KIETOYHAs, XPOMOCOMHas,
MYTaIlMOHHAs, IIEHTpaJbHAs JOrMa MOJIEKYJIApHON Ouonorun), 3akoHbl (I
Menpnens, T. Moprana, H. 1. BaBuiioBa) n yuenus (0 1eHTpax MHOrooopasus u
MPOUCXOXKIECHUSI KyJIbTYpHBIX pacTenuit H. M. BaBuioBa), onpeaessiTh rpaHULIbl KX
IPUMEHUMOCTH K KUBBIM CHCTEMAM;

yYMEHHE BJIaJIeTh METOJAAMU HAYYHOT'O MO3HAHUS B OMOJIOTUHU: HAOIIOACHUE U
OMMCAHUE JKUBBIX CHCTEM, IPOLIECCOB W SIBJIECHUM, OpPraHHU3alus U MPOBEIACHUE
OMOJIOTUYECKOT0 IKCTIEPUMEHTA, BBIJIBH)KEHHUE TUIIOTE3bI, BBISIBIIEHUE 3aBUCUMOCTHU
MEXIYy HCCIEAYyEeMbIMU BEIUYMHAMH, OOBSCHEHHE TMOJYYEHHBIX pE3YyJIbTaTOB,
MCTIOJIb30BaHHBIX HAYUYHBIX MOHSTUN, TEOPUIl U 3aKOHOB, YMEHUE JEaTh BBIBOJbI
Ha OCHOBAHMH MOJYYEHHBIX PE3yJIbTaTOB;



YMEHUE BBIICIATh CYIIECTBEHHBIE MPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U
AYKapHOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
IIPOLIECCOB: OOMEHa BEIIECTB W MPEBpALICHHUS 3HEPIUU B KIETKe, (POTOCHHTE3A,
MJACTUYECKOTO U DHEPreTUYEeCKOro oOMeHa, XEMOCHHTE3a, MHTO03a, Meil03a,
OIUIOAOTBOPEHUS, PA3MHOXKEHUS, WHIUBUIYAIbHOIO Ppa3BUTUS OpraHusma
(oHTOTrEHE3);

yYMEHHE NMPUMEHATH MOJyYeHHbIE 3HAHUS Ui OOBSICHEHUS OWOJIOTUYECKUX
IIPOLIECCOB U SIBJICHUM, JUIA NMPUHATUS NPAKTHYECKUX PEIICHHWM B MOBCEIHEBHOU
KU3HU C 1eNblo o0ecreyeHuss 0e30MacHOCTH CBOEro 3/I0pOBbsl M 30POBbS
OKPY KaIOIUX JIIOJIeH, COOJII0IEHUSI HOPM T'PaMOTHOT'O TIOBEACHUS B OKpYXKarouien
OPUPOJHON cpele, NMOHMMaHWE HEOOXOAMMOCTH HCIIOJIBb30BAHUS JOCTUKEHHM
COBPEMEHHOMU ounosoruu u OMOTEXHOJIOT Ui TUTSL PalMOHAIBHOTO
PUPOJIONOIB30BAHUS;

YMEHHME pelllaTh >3JEMEHTApHbIE TE€HETHYECKHE 3aJadyd Ha MOHO- U
OUTUOPUIHOE CKpEIIMBAaHUE, CLEIJICHHOE HACIeJI0BaHUE, COCTABIISATh CXEMBI
MOHOTHOPHUIHOIO CKPEIIMBAHUS JUIsl MPEACKA3aHMsI HACJIEIOBaHUS MPU3HAKOB Y
OpPraHH3MOB;

yMEHUE BBIMOJHATh JIA0OpATOPHBIE M MpaKTUYeCKHe paboThl, COOI0IATh
npaBuiia Ipu padboTe ¢ yueOHbIM U JJaOOpaTOPHBIM 000PYA0BaHUEM;

YyMEHUE KPUTHUYECKH OLEHUBATh W HMHTEPIPETUPOBATH HH(OPMAIUIO
OMOJIOTUYECKOTO  COJIepKaHMS, BKJIIOYAIONIYIO I[ICEBJIOHAYYHbIE 3HAHUSA U3
pa3IMYHbIX UCTOYHUKOB (CpeAcTBa MaccoOBOW MH(OpMAaLNU, HAyYHO-TIOMYJISPHbIE
MaTepuaibl), 3THYECKHE AacleKThl COBPEMEHHBIX MCCIIEIOBaHUN B OHOJIOrUH,
MeJULMHE, OMOTEXHOJIOTHH;

yMEHUE CO3/1aBaTh COOCTBEHHbIC MHCHbMEHHBIE M YCTHBIE COOOIIEHMUS,
0000111ast OMONIOTHYECKYI0 MH(GOPMAIIMIO U3 HECKOJIbKHUX HMCTOYHUKOB, TPAMOTHO
MCII0JIb30BaTh MOHATUIHBIN anmapar OMOJOTHH.

[IpeameTHbIe pe3ynbTaThl OCBOCHHs ydueOHoro npeamera «buonorus» ¢ 11
KJlacce OJKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MECTE U POJIM OUOJIOTMH B CUCTEME HAYyYHOTO
3HAHHUSA E€CTECTBEHHBIX HayK, B (POPMHPOBAHUU COBPEMEHHOW ECTECTBEHHO-
Hay4YHOW KapTHUHBI MUpPAa M HAy4YHOI'O MHUPOBO33PEHUS, O BKJIA/I€ POCCHUUCKHX H
3apyO0eKHBIX Y4Y€HBIX-OMOJIOTOB B  pa3BUTHE OHOJIOTHH, (YHKIIMOHAIHHOM
IPaMOTHOCTH Y€JIOBEKA JUISl pELIEHUS KU3HEHHBIX 3a/1a4;

YMEHHUE PACKPBIBATh COJAEPKAHUE OMOJIOrMYECKMX TEPMUHOB U IOHATHI: BUJ,
MOy, TEHO(POHM, HBOJIOLMS, IBIXKYIIME CHIbl ((aKTOpbl) 3SBOJIOINH,
PUCIOCOOJICHHOCTh OPraHU3MOB, BHJI000pa30BaHUE, JKOJIOTHYECKHE (HAaKTOPHI,
DKOCUCTEMA, NPOAYLEHTHI, KOHCYMEHTBI, PpEAyLEHTBbl, LENU MHUTaHUS,
AKOJIOTHYECKas MUpamMua, OuoreoreHos3, ouocdepa;



yMEHUE H3aratb OWUOJOTHYECKHE Teopuu (dBONIOLMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpusl DOBOJIOIMHU), 3aKOHBI M 3aKOHOMEPHOCTU
(3apoasiieBoro cxoncrsa K. M. bapa, yepenoBaHusi IJIaBHBIX HalpaBiICHUN WU
nyter sBomonu A. H. CeepiuioBa, yuenus o ouochepe B. U. Bepnaackoro),
OTIpEeIEATh TPAHUIIBI KX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

yMEHHUE BJIaJIETh METOJIaMUA HAYyYHOTO MO3HAHUSI B OMOJIOTHH: HAONIOACHUE U
OMKCAHUE >KMUBBIX CHCTEM, IMPOIIECCOB W SIBIICHUM, OpPTaHMU3aIUs U TMPOBEICHUE
OMOJIOTUYECKOTO AKCIIEPUMEHTA, BBIIBI)KCHUE TUTIOTE3bI, BBISIBIICHUE 3aBUCHMOCTH
MEXIYy HCCIACAYEMBIMU BEJIWYMHAMH, OOBSCHEHHWE IOJYYCHHBIX pPE3yJIbTaTOB,
UCIOJIb30BAaHHBIX HAYYHBIX MMOHATUNA, TEOPUN U 3aKOHOB, YMEHUE JIeJIaTh BBIBObI
Ha OCHOBAHWH MOJYyYCHHBIX PE3yIbTaTOB;

YMEHHUE BBIICIATH CYIICCTBEHHBIC TPU3HAKKH CTPOCHUS OMOJOTHUYECKHUX
00OBEKTOB: BWJIOB, TMOIYJIAIUN, MPOIYIEHTOB, KOHCYMEHTOB, PEAYIICHTOB,
OMOreoleHO30B M JKOCHUCTEM, OCOOEHHOCTH MPOIECCOB: HACJIEICTBEHHOU
M3MEHYUBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa3oBaHUs, MPUCIOCOOIEHHOCTU
OpPraHM3MOB, JEWUCTBUSA D3KOJOTHYECKHX (AKTOPOB HA OpPraHU3MBI, IMepeHoca
BCIISCTB W TIOTOKA SHEPTHMM B DJKOCHCTEMaX, aHTPOIOTCHHBIX HM3MEHEHUW B
HKOCHUCTEMax CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OMOr€OXUMHYECKUX
IIUKJIOB B Omocdepe;

yMEHHUE TPUMEHSTH TOJyYCHHBIE 3HAHUS 11 OOBSICHEHHS OMOJIOTHUYECKHUX
IIPOIIECCOB W SIBJICHUH, JJISI TIPUHSTHS MPAKTUYCCKUX PEIICHUN B IMOBCEIHEBHOU
KHU3HU C 1eJplo obOecrieyeHus: 0e30aCHOCTH CBOETO 3J0pPOBbsi U 3/10pPOBbSA
OKPY>KaIOIIUX JIOACH, COOIIOIEHUSI HOPM IPaMOTHOTO TIOBEJICHUS B OKPY KaroIIei
IPUPOJHON cpele, TMOHMMaHWe HEOOXOAWMOCTH WCHOJb30BaHUSA JOCTHIKCHUN
COBPEMEHHOU OMOJIOTUH JIJIsl PAllMOHAIEHOTO MTPUPOONOIb30BaAHNUS;

yMEHHUE peliaTh JIEMEHTApHbIE OMOJIOTMUECKHUE 3a/1aud, COCTaBIIATH CXEMbI
MepeHOca BEIIECTB U SHEPTHUH B IKOCUCTEMax (LIeMH NUTaHUs);

YMEHUE BBINOJIHATH JIA0OPATOPHBIE M MpaKTUYECKHe paboThl, COOJIIOATh
IpaBuJia Mpu padboTe ¢ y4eOHBIM U JIA0OPATOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHYECKH OIEHWBATh W HHTEPIPETUPOBATh HWH(OOPMAIIUIO
OMOJOTHMYECKOTO COACpXaHMs, BKJIIOYAIOIIYI0 IICEBIOHAYYHbIC 3HAHHUS U3
Pa3TUYHBIX UCTOYHUKOB (CPEICTBA MACCOBOW MHGOPMAIHMH, HAYYHO-TIOMYJISIPHBIE
MaTepualibl),  paccMaTpuBaTh  TIJ00aNbHBIE  SKOJOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOLLIEHUIO K HUM COOCTBEHHYO MO3ULIUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE THCHbMEHHBIE W YCTHBIE COOOIIEHUS,
000011258 OMOJOTHYECKYI0 MH(OpMALIMIO W3 HECKOJIbKUX MCTOYHHUKOB, TPAMOTHO
UCIIOJIb30BATh OHATUIHBIN arrapaT OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHUE

opranu3anus

f41c292

OMOJIOrMYECKHX TCPMHHOB

10 KJIACC
KonnuecTBo yacoB CIIMCOK UTOTOBBIX crocod
KOHTp 9JIeKTp0HHLIe IUIAaHUPYCEMBIX PE3YJIbTATOB OLICHKU
Ne HaunMeHoBaHMe Pa3/iesioB 1 0JIbH Mpaktn | (uudpossie) C ykasaHUCM TAoB nX MTOTOBBIX
n/m TeM NPOrpamMMal Bcero ble qyecKHe o0pa3oBaTeIbHbI (bopmupoBanus NIaHApYyEeM
padoTt padoThI e pecypchl BIX
bl pe3ybTaToB
CdhopMupoBaHHOCTH YcTHbII
3HAaHUHI O MECTE U PONIH oIpoc,
OHMOJIOTHUHU B CHCTEME TECTUPOBaAH
HAy4YHOTO 3HAHUS He
€CTECTBCHHBIX HayK, B
(dhopmupoBaHUN
COBPEMEHHOM
BuGmorexa [IOK €CTECTBEHHO-HAYYHOU
1 buonorus xak Hayka 2 0.5 https://m.edsoo.ru/7 KApTHHET MHPA T
£416292 HAy4HOTO an013033peHI/151,
0 BKJIQJIC POCCHUCKUX U
3apyOeKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE
OHOJIOTHH,
(bYHKIMOHATTBHON
IPaMOTHOCTH YeJIOBEKa
JUTSL pETIIeHUs KU3HEHHBIX
3amaqy
bubmuoreka [JOK | YMEHHE PacKpbIBaTh YcTHbIN
7KvBBIE CUCTEMBI U UX
2 1 https:/m.edsoo.ru/7 | COAEPKAHHUE ompoc,

TECTUPOBAH
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U TIOHSTHI: )XU3HbB,
KJICTKA, OPTaHU3M,
MeTabonu3M (0OMeH
BEIIIECTB U IIPEBpaIlCHHE
SHEPrum), FOMEOCcTa3
(camoperynsnus),
YpOBHEBas OpraHU3aIUs
KHBBIX CUCTEM,
CaMOBOCITPOU3BEICHHE
(perponyKiws),
HACJICICTBEHHOCTD,
W3MEHYHUBOCTb, POCT U
pa3BUTHE

ue,
TEPMHHOJIOT
HYCCKUI
JUAKTAHT

XMMHYECKUH COCTaB U
CTPOECHUE KIIETKU

H(PISHGI[CHTCHBHOCTB KIICTKHU

bubnuorexa [IOK
https://m.edsoo.ru/7
f41c292

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

YMEHHUE U3J1arath
OHMOJIOTUYECKHE TEOPHH
(keTovHas,
XpOMOCOMHas,
MyTallMOHHas,
[EHTpaJIbHAS I0TMa
MOJIEKYJISIPHON
OMOJIOTUH ), 3aKOHbI
(I''Mennens, T.Moprana,
H. U.BaBunoBa) u yueHus
(o meHTpax MHOTO0Opa3us
U TIPOUCXOXKICHUS
KYJBbTYpHBIX pacTeHud H.
N.Basunosa), onpeaensiTh
I'PaHULIBI UX
IIPUMEHUMOCTH K )KUBBIM
CHCTEMaM;

YMEHHUE BBIACIATH
CYULIECTBEHHbIE IPU3HAKU
BUPYCOB, KJIETOK
MIPOKAPUOT U YKApUOT,

[TpakTrueck
as pabora,
YCTHBIN
o11poc,
TECTUPOBAH
ue

YcTHEBIIT
orpoc,
TEPMHHOJIOT
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OJHOKJICTOYHBIX U n4ec Kuu

MHOT'OKJIETOYHBIX JMKTAHT,

OpPTaHu3MOB, OCOOCHHOCTH TeCTHpOBAH

IIPOILIECCOB: OOMEHa e

BEIIIECTB U MPEBPAIICHUS

SHEPI'UH B KIIETKE,

¢dorocunTesa,

IJIACTUYECKOr0 U

SHEPTreTHYEeCKOro 0OMeHa,

XEMOCHHTE3a, MUTO034,

M€i103a, OITOAOTBOPEHUS,

Pa3MHOKEHMS,

WHIUBHUyaTbHOTO

pa3BUTHSI OpraHU3Ma

(oHTOTEHE3)

YMEHUE BBIAEIATD YcTHbii

CyLIECTBEHHBIE TIPU3HAKU orpoc,

BUPYCOB, KJIETOK TepPMUHOOT

MPOKAPHUOT U 3YKAPHOT, -~

OJTHOKJICTOYHBIX U

MHOTOKJICTOYHBIX UKTAHT,

OpraHu3MoB, ocobeHHocTH | TCCTHPOBAH

MpoLIECCOB: OOMEHa ue,
PasmHOXeHHE 1 Bbubnuorexka IIOK | pemects u npespammenus TIPaKTHYECK
WHIWBUYaIbHOE Pa3BUTHE https://m.edso0.ru/7 | sHEepruM B KIETKE, as pabota

OpPraHHU3MOB

f41c292

¢dorocunTesa,
IJIACTUYECKOTO U
9HEPreTUIECKOro 0OMeHa,
XEMOCHHTE3a, MUTO3a,
Melo03a, OIIOA0TBOPEHUS,
Pa3MHOKEHUS,
HUHAUBUAYAJIBHOT'O
pa3BUTHA OpraHu3Ma
(oHTOTECHE3)
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YMEHHE penlaTh

YcTHEBIIT

AIIEMEHTAPHbIC ompoc,
TCHETHUYECKHE 3124 Ha TePMIHOJIOT
MOHO- U TUTHOPHUTHOE .
uJec Kui
Bubnuorexa [[OK | CXPCHIMBAHAC, JIMKTAHT
HacnencrBeHHOCT 1 CIICTUICHHOE ’
15 https://m.edso0.ru/7 TeCTHDOBAH
W3MEHUYUBOCTh OPTaHU3MOB 416200 HACJIeIOBaHUE, COCTABIISITh P
e CXEMbI MOHOTUOPHUIHOTO ue,
CKPEIIMBAHHS TS NPaKTHYECK
HPEACKa3aHNA ast pabora
HACJIeIOBaHUS IPU3HAKOB
y OpraHu3MOB
YMEHHE TIPUMEHSTh YcTHbIN
MIOJTyYCHHBIC 3HAHUS JJISI ompoc,
OOBSICHEHUS TepPMUHOJOT
OMOJIOTMUECKHX .
. uuec Kui
MIPOIIECCOB U SIBIICHUH, JIJIST
MIPUHATHS TPAKTHYECKUX JUKTAHT,
pellenuii B moceqHeBHon | TCCTHPOBaH
JKU3HHU C LEIBIO ue,
obecrieueHus MPaKTUYECK
bubmuoreka 1IOK
CeexIsi OpraHu3MoB. I 06e30MacHOCTH CBOCTO ast pabora

OCHOBBI OMOTEXHOIOT U

https://m.edsoo.ru/7
141¢292

3I0POBBSI M 3I0POBBS
OKPY’KaIOIKX JIIOJEH,
cOOJTIOICHHSI HOPM
IPaMOTHOTO MTOBECHUS B
OKpY>Karolleil IpupoaHOM
cpene, MOHUMaHue
HEOOXOINMOCTH
HCIIOJIb30BaHUS
OCTUXKEHUN
COBPEMEHHOU OHOJIOTHH U
OMOTEXHOJIOTUH I
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PalMOHaJIbHOT'O

HPUPOIOTIONIE30BAHMUS
bu6nunorexa LIOK
PesepBHoe Bpems 1 https://m.edsoo.ru/7
f41c292
OBUIEE KOJIMYECTBO YACOB 34

1O ITPOI'PAMME
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11 KJIACC

KosaunyecTBo 4acos JIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM nugpoBbie
Ne i/ P Kourpoabubie | IlpakTnyeckue (upp )
NMPOrpaMMbIl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bubmuorexa [JOK
! IBOIOIHOHHAS GHOTOTHS 9 ! https://m.edsoo.ru/7f41cc74
5 Bo3HuKHOBEHHE U pa3BUTHE KU3HH HA 9 05 bu6mmoreka [IOK
3emiie ' https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
3 OprasH3Mbl H OKpYKAIOUIAA Cpesia > ! https://m.edsoo.ru/7f41cc74
but6mmoreka [IOK
4 Coo01iecTBa 1 SKOJIOTUYECKUE CUCTEMBI 9 httos://m.edsoo.ru/7f41cc74
bubmuoreka [JOK
> Peseproe Bpems 2 https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO YACOB 1O
- 34 0 2.5

[TPOI'PAMME
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI JIJ151 YHEHUKA

YueOnuk. bruonorus. O6mas 6monorus. ba3oBerit ypoBeHs. 10 ki1acc. 2 —¢ cTepeoTHITHOE.

Ast. B.I. CuBornasos, 1.b. Aradonosa, E.T.3axaposa M.: Beptukans, J{poda.

METOANYECKHUE MATEPUAJIBI IJIAA YYUTEJIA

A.IO0.Monnera. A.B.Topranos. buonorus B cxemax u tabmmmax 9KCMO Mocksa. 2012 r
I'. U. Jlepuep. buonorus. [lonusii cipaBounuk 1yt noarotoBku K E I' 3. M. Actpens 2012 1
I'otoBumcs xk EI'D. O6mas 6uonorus M JIpoda 2012 r

EI'D 2012 r. buonorus. M. Actpens 2012r

EI'D. O6mas 6uonorus. KonrposnbHble uamepurenbubie Matepuaibl M [Ipocsemenne 2012 r
N.P. MyxamemxanoB. Mactepckas yuurens « Tectbl, 3a4etsl, onunomnpocs 10-11 knace» M
«BAKO» 2007 r

Oomast 6uosnorus: Yueonuk / [Tog pen. Koncrantunosa B.M.. - M.: Academia, 2018. - 704
C.

Boponuos, H.H. buonorus. O6mias 6uonorus. 10-11 knacesr: YueOHUK A
00111e00pa3oBaTeNbHBIX yupeKacHui: ba3zosslit yposers / H.H. Bopontios. - M.: TIpocs.,
2022. - 304 c.

Hetima-Cuonurkas, M.A. O611as u caHuTapHasi MUKPOOHOJIOTHS ¢ TEXHUKON
MHUKpPOOHOJIOTHIECKUX HCCieaoBanuii: YueOnoe mocoodue / M.A. [leiimia-CruoHunkas. -
CII0.: JIanb, 2022. - 588 c.

3axapos, B.b. Pabouas Terpaas mo obmieit 6nonoruu: 10-11 kimacc: k: YueOuuky B.b.
3axaposa, A.I'. Mycrtaduna, B.I. CuBormnazosa, H.M. UepnoBoii "O6mas 6uonorus. 10-11
kiacc" / B.b. 3axapos, E.T. 3axaposa, A.Jl. Kynaes, B.W. CuBornazos. - M.: Dk3ameH, 2. -
157 c.

T A JloBkoga. [ToarotoBka k oxummnuaaam mo ouonoruu 8-11 kmaccos. M Aifipuc-tipecc
2011

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

www.informika.ru - snextponHsIit yueonuk "buonorus" (sep. 2.0 - 2000) u3 uukia
"O6yuatoiue 3HIMKIONeUN". - YueOHbIN Kypc, KOHTpoJbHBIE Bonpockl. (Kak
nojn3oBaThes - cM. "Tlomorp".)

www.college.ru - pazaen "OtkpbiToro kosuiepka" mo buonoruu. Yueouuk, moaenu, On-line
TECTHI, YUUTEITIO.

www.skeletos.zharko.ru - "Omopro-aBuratenbHas cuctema dyeinoBeka'. OOpa3oBaTeIbHbIHM
caiit o npeamety buonorus, kypc Uenosek. Ctpoenue ckenera. Mpleunas cucrema. Kak


http://www.informika.ru/
http://www.college.ru/
http://www.skeletos.zharko.ru/

3T0 paboTaet. [IpuioskeHus: 2 CKeJICTHBIX SHIMKIIONEIUH; I YUUTENS - YPOKH,
nabopaTopHbIe, 6 TECTOB C OTBETAMHU.

www.biodan.narod.ru - "buo/lan" - buonorus ot Jansl. HoBocTr 1 0030pkI 110 OHOJIOTHH,
skosiorun. [Ipobnemsl u Teopun. EcTh TeMaTHUeCcKue BIyCKH, (hoTorangepeu, ouorpapuu
BEJINKUX YUYEHBIX, CIICLICIOBAPb.

www.bio.1september.ru - mis yuuteneit "4 uay Ha ypok buomoruu". Crateu mo: boranuke,
3o0omoruu, bromoruu - Yenosek, O011ei 0MOI0THH, DKOJIOTHH.

www.bio.1september.ru - razera "buonorus" (Mexay BEIXOIOM OYEPETHOTO HOMEPA T'a3eThl
Y MIOSIBJICHHEM TOJTHOTEKCTOBOW BEPCUHM HOMEpa Ha CallTe YCTaHOBIICH T'0JI0BOW HHTEPBAI)

www.kozlenkoa.narod.ru - Dror caiir Kosnenko A.I'. - mpemogaBates U Iis
NpEenoaaBaTelCH, sk TeX, KTO YUUTCS CaM M YYHUT APYTUX; OYHO U JUCTAHIIHOHHO,
OMOJIOrMH, XUMHUH, APYTHM IPEAMETaM - C IOMOIIBIO KOMIIbIOTEpa 1 IHTEpHET.

WWW.NSu.ru buosorust B Bonpocax u OTBETax - y4eHble HOBOCUOUPCKOro AKaJeMropoaka
OTBEYAIOT Ha BOMPOCHI CTAPUIEKIACCHUKOB.

www.websib.ru - pasnen "buonorus" HoBocubupckoii oopa3oBatenbHoii cetu. [lonoopka
MaTepuajoB U CChUIOK (IIPOrPaMMBbl, IPOSKThI, MATEPHAIIBI Y YPOKY, AOUTYPUCHTY).

www.nrc.edu.ru - "Bronorudeckasi KapTHHA MEpa" - paszaes 3JeKTPOHHOTO yUeOHHUKa
"Konreniuu coBpeMeHHOT0 ecTecTBO3HaHUA". KOHIIeIIMY MpOUCX0KACHUS KUZHHA U
teopuu 3Bomtounu. (Ilepexoxn mo cepuike BHU3Y "Janee...".)

www.floranimal.ru - "FLORANIMAL - pacrenus u skuBotHbie" Kak suiuknoneaus. (O6bem
uHpOopManuy BreyaTiisieT.) BeiOpats OykBy, OTKpOETCS CTpaHHLA C JBYMS OOJIBIIUMH
KOJIOHKamMH Ha3BaHuii: Pactenus u XXuBoTHbie. BeiOupaeM 1o Ha3BaHUIO - OTKPBIBACTCS
orucanue u Goro.

www.animal.geoman.ru Mup xuBoTHbIX. [Tonynsipaas kaura Akumymikuaa .. ¢
MHOKECTBOM I[BETHBIX PHCYHKOB U (hoTorpaduii.

www.plant.geoman.ru - )Ku3ub pactenuii. 3aHuMaTebHO 0 O0TaHHKe. bakTepum.
JlexapcTBEHHBIE PAaCTCHUS.

www.livt.net - anekTpoHHas WIUTIOCTpUPOBaHHAs SHIMKIoNneaus "YKuBble cymiecTsa".
Knaccudukanus u gportorpadpun 6e3 Tekcra.

www.bril2002.narod.ru - buonorust st mkonsHUKOB. Kpatkas nHGOpPM. 1O pasienam:
Oomas 6uonorust, boranuka, 3oo0norusa, Yenosex.

www.festival.1september.ru - dectuBans negarorndeckux uaci "OTKpoIThI ypok" 2006 -
2007.

www.charles-darwin.narod.ru - Yapas3 [dapBun: Ouorpadust ¥ KHUTH.
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