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Pa3nen 1. [losicHuTeIbHASA 3aNIMCKa

Pabouas mporpamma yaeOHOTO nipenmera «buonoeusy dasa 10-11 kmaccoB (6a30BbIi ypOBEHB)
apnseTcss yacThio OCHOBHOM 00pa3oBaTeilbHONW MpPOTrpamMMbl CpedHero oomero oOpa3oBaHUS U
COCTaBJICHA Ha OCHOBE CJICAYIOIIUX HOPMATHUBHO-TIPABOBBIX JOKYMEHTOB:

@®enepalibHOTO TOCYIAPCTBEHHOTO 00pa30BaTeIbHOIO CTaHJApTa CPEAHEro o0Iero odpazoBaHUS,
yTBepkaeHHoro [Ipukazom MunuctepcTBa 00pa3oBaHus U Hayku Poccuiickoit deaepanuu ot 31 Mas
2021 roma Ne 287 (zapeructpupoBano MIOP® ot 05.06.2021, perucrpanmonnsiii Ne 64101) "O06
YTBEPkKACHUH (Pe/lepalibHOTO TOCYIapCTBEHHOIO 00Pa30BaTENbHOIO CTaHAapTa CpPEedHEero oOIIero
obOpazoBanus" ¢ usmeHeHusimu ot 18 uronst 2022 rona [Ipukasz Ne 568.

®DenepalibHOI 00pa30BaTeIbLHON MPOrPaMMbl CPEIHETO 00IIET0 00pa30BaHusl, yTBEPKICHA IPUKA30M
Munuctepersa IIpocsenienus ot 18 mas 2023 roga Ne 370

®depnepanbHoro 3akona ot 29 mekadbps 2012 roma Ne 273-d3 «O6 obpazoBanmu B Poccuiickoi
Oenepanuny» (c1. 17, 19, 26, 27, 28, 29, 34, 41, 42, 43,44, 45, 46, 48, 54, 58, 66, 87).

Pabouass mporpamma obecriedeHa yd4eOHUKaMH, Y9€OHBIMH MOCOOHSIMH, BKIIIOUCHHBIMH B
denepanbHbIi IepedeHb yUeOHUKOB, peKOMEH0BaHHbIX MuHOoOpHayku P® K HCIOIB30BaHHUIO:
MecTo npeamera B y4eOHOM IUIaHe: B IMPOTpaMME OTBOAUTCA 68  YacoB Ha H3y4YCHHUE
Ouomnoruu (6a30BbIi YpOBEHB), KOTOPBIE paciipeeeHbl cieayonmm oopazom: B 10 kiacce — 34 yaca
(1 gac B Hepenmo), B 11 knacce — 34 yaca (1 yac B Henenio).

OBIIAA XAPAKTEPUCTUKA YUEBHOI'O IIPEJIMETA "buonorus"

buonoruss Ha ypoBHE cpemHero oOmiero oOpa3oBaHUs 3aHUMaeT BaxHoe MecTo. OH
obOecrieunBaeT (QopMUpOBaHHE Y OOYydYaIOIIUMXCS MPEICTABICHUNM O HAaydyHOM KapTHHE MHpa,
pacmmpsieT u 0000maeT 3HAHMUS O KUBOUW MPHpOJe, €€ OTIMYUTEIBHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3allil W DBOJIONUH, CO3AAa€T YCIOBHUS JJiA: IIO3HAHWSI 3aKOHOB J>KHMBOM MPHUPOJBI,
dbopMupoBaHus (HYHKIIMOHATLHOW IPaMOTHOCTH, HABBIKOB 37I0POBOT0 U 06€3011acHOr0 00pasa )Ku3HH,
9KOJIOTHYECKOT0 MBIIUICHUS, IEHHOCTHOTO OTHOILICHHS K )KMBOW IPUPOJIE U YETOBEKY.

Bonbioe 3HadueHrne OMOIOTHS MMEET TaKXKe JUIS PEIICHHsI BOCITUTATEIBHBIX U Pa3BUBAIOIIUX
3aJa4 cpenHero oOmiero o0pa3zoBaHus, conuanuzanuu oOydaromuxcs. M3ydeHue Ouonoruu
obOecrieunBaeT yCIOBHS JJIsi  (OPMUPOBAHUS HMHTCIUICKTYAIBHBIX, KOMMYHUKAIIMOHHBIX W
MH(OPMAIIMOHHBIX HABBIKOB, 3CTETUUYECKON KYJIBTYPHI, CIIOCOOCTBYET WHTETPAIIUH OMOIOTHUYECKUX
3HAHWHA C TIPEJCTABICHUSAMH W3 JIPYTUX YYEOHBIX MPEAMETOB, B YACTHOCTH, (U3UKH, XUMHU W
reorpaduu. HazpanHble moM0KeHUs 0 IpeqHa3HAaYeHUH yuyeOHoro npeamera «buomaorus» cocraBuiu
OCHOBY JUIsl ONpEICICHHS IOAXOJOB K OTOOPY W CTPYKTYPHUPOBAaHUIO €ro COJepKaHus,
MPEJICTABICHHOTO B IpOrpaMMe 1Mo OHOJIOTHH.

Ot60p conepkanusi yaueOHoro npeamera «buomorus» Ha 6a30BOM YpPOBHE OCYIIECTBIEH C MO3UIUN
KYJIBTYPOCOOOPA3HOTO ITOIX0/1a, B COOTBETCTBHH C KOTOPBIM 00 YJaFOIIHAECS TOJIKHBI OCBOUTH 3HAHUS
Y YMEHHSI, 3HaYNMBbIe U (hOPMUPOBAHUS OOIIEH KYyIbTYpHI, OMPeIeSIONIIe aIeKBaTHOE TOBEACHHE
YeJIOBeKa B OKpY)KAlolIeH MPUPOJHON cpele, BOCTPEOOBaHHBIE B TOBCEAHEBHOW JKU3HU U
MPaKTHYEeCKON JesTenbHOCTH. Ocoboe MecTo B 3TOM CHUCTEeMe 3HAHWW 3aHUMAIOT JIIEMEHTHI
COJICP)KaHUs, KOTOPBIE CIy’)KaT OCHOBOH it (OPMUPOBAHUS TMPEICTABICHHIA O COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTHHE MHUpPA M IIEHHOCTHBIX OPUEHTALUAX JHUYHOCTH, CIIOCOOCTBYIOIIUX
TryMaHHU3aIMHA OMOJIOTHIECKOTO 00pa30BaHMS.

CtpykTypupoBaHHe coAep)KaHHUA Y4eOHOrO Marepuasa B Mporpamme o OWoIOTHH
OCYIIECTBJICHO C YYETOM MPUOPUTETHOTO 3HAYCHUS 3HAHWUH 00 OTIIMYUTEIBHBIX OCOOCHHOCTSIX
YKUBOM TIPUPOJIBI, O €€ YPOBHEBOW OpPraHU3alliy U DBOJIOLUUU. B COOTBETCTBHUH C 3TUM B CTPYKTYype
yaeOHoTo Tipeamera «bromorusy BeIIENEHBI CISIYIONINE ColepKaTeIbHbIe THHUN: «BHOooTHs Kak
Hayka. MeToApl HaydHOTO Mo3HaHUs», «KieTka kak Ouosornueckas cucreMay, «OpraHum3m Kak
O6uonorudeckas cucremay, «CucteMa 1 MHOrooOpa3ue OpraHn4eckoro MUpay,

«OBOIIOLIUS KUBOH MPUPOABI», «IKOCUCTEMBI U MPUCYIITUE UM 3aKOHOMEPHOCTH.

HEJIN U3YYEHUA VYEBHOI'O KYPCA
Lenp wu3ydyenuss yueOHoOro mnpenmera «buomorus» Ha 0a30BOM YpOBHE — OBJIAJICHHE
00y4aromyUMUCs 3HAHUSAMU O CTPYKTYPHO-(YHKIIMOHATIBHON OpraHU3aluy )KUBBIX CUCTEM Pa3HOTO



paHra © TOpUOOpPETEeHHWE YMEHMH UCIOJNb30BaTh d3TH 3HAHMS JUIA IPAMOTHBIX JECHCTBHH B
OTHOIIEHUH O0OBEKTOB >KMBOW MPUPOJIBI U PEILICHUS PA3INYHBIX )KU3HEHHBIX TPOOIIEM.

JlocTmkeHne  Lenu U3y4EHUs y4eOHOT0 npeaMera «buonorus» Ha 6a30BOM
YpOBHE 00ECIIEUNBAETCS PEIICHUEM CIEAYIOIUX 3a/1ay:

OCBOCHHE OOYYAIOUIMMHUCS CUCTEMbI 3HAaHUH O OMOJIOTHYECKUX TEOPUAX, YUCHHUSAX, 3aKOHAX,
3aKOHOMEPHOCTSIX, TUI0TE3aX, IpaBUJIaXx, CITyXallux OCHOBOH 111 (HOPMUPOBAHHS
MIPEACTABICHUI O €CTECTBEHHO-HAYYHON KapTUHE MUpPA, O METOJAaX HAYYHOI'O MO3HAHUs, CTPOCHUH,
MHOT000pa3u M 0COOEHHOCTSIX JKMBBIX CHCTEM PA3HOTO YPOBHS  OpPraHM3allld, BBIJAIOIIUXCS
OTKPBITHSIX U COBPEMEHHBIX UCCIIEIOBAaHUSIX B OMOJIOTUY;

dopmupoBaHre y OOydYalOUIMXCS TO3HABATENbHBIX, WHTEIUIEKTYaJbHBIX U TBOPYECKHUX
CIIOCOOHOCTEH B Ipoliecce aHalu3a JaHHbBIX O MYTSIX Pa3BUTHUS B OMOJIOTMH HAYYHBIX B3IJIAJIOB, U
Y TIOJIXOJI0B K U3YyUYEHHIO )KUBBIX CUCTEM Pa3HOI'0 YPOBHS OpraHU3alMM;

CTaHOBJICHHE y OOydYarouuxcs o0mend KyiabTypbl, QYHKIMOHAIBHON TPaMOTHOCTH, pa3BUTHE
YMEHUH OOBSICHATh M OLEHHUBATH SIBJICHHUS OKPY)KAIOLIETO MHUpA >KUBOW MPHUPOJBI HA OCHOBAHUH
3HAHUU U OIBITA, TOJYYEHHBIX MPU U3YUYEHUU OUOJIOTHH;

¢dbopmMupoBaHKe y 00YJaIOIUXCs YMEHUN WILTIOCTPUPOBATh 3HAUYCHHE OMOJIOTMYECKUX 3HAHUI
B NPaKTUYECKOW NEATENbHOCTH YEJIOBEKA, PA3BUTUU COBPEMEHHBIX MEIUIMHCKUX TEXHOJIOTUH U
arpoOMOTEXHOJIOTU;

BOCHUTaHHE YOEKIEHHOCTH B BO3MOKHOCTH IIO3HAHMSI YEJIOBEKOM JKUBOM IPHUPOBI,
HEOOXOUMOCTH OEpeKHOTO OTHOILIEHUS K HEW, COONIOACHMSI dTUYECKUX HOPM IMPHU MPOBEICHUH
OMOJOrNYECKUX UCCIIEJOBAHMI;

OCO3HAHHE IIEHHOCTH OHOJOTMYECKUX 3HAHUW [JIsl TOBBILICHUS YPOBHSA JKOJIOTHYECKOM
KYJIBTYPBI, Ul POPMUPOBAHUS HAYYHOT'O MHUPOBO33PEHUS;

MPUMEHEHHE TPUOOPETEHHBIX 3HAHUN M yYMEHUH B TOBCEJHEBHOW JKWU3HU JJISI OLICHKU
MOCJIEICTBHIA CBOGH JESITEIbHOCTH 110 OTHOIICHHUIO K OKPYXKAIOIIEH cpejie, COOCTBEHHOMY 3/10POBBIO,
000CHOBaHUE U COOJIIOICHHE MEp MTPOPUITAKTUKH 3a00JIEBaHUA.

B cucreme cpemHero oOmero oOpa3oBanus — «buosnorus», u3ydaemas Ha 6a30BOM
YPOBHE, SIBIISIETCSI 00SM3aTEIBbHBIM YICOHBIM IIPEIMETOM, BXOJSIIMM B COCTaB IMPEAMETHON 00JIacTH
«EcTecTBeHHO-HAYYHBIC TPEIMETHI.

Paznen 2. COAEP KAHUE YYEBHOI'O KYPCA "BUOJIOI USI»
10 kiaace

Tema 1. Bnonorus kak Hayka

buonorus kak Hayka. CBsi3b OHOJOTMU C OOIIECTBEHHBIMHM, TEXHUYECKMMHM W JIPYTHMMH
€CTeCTBEHHBIMH HayKaMu, ¢uiocopuei, STHUKOHW, 3CTeTUKOM u mnpaBoM. Ponp Ouonoruu B
(bopMHUPOBAHNUY COBPEMEHHOM HayuyHOU KapTUHBI Mupa. CucreMa OMOJI0rH4ecKUX HayK.

MeToapl MO3HAHUS KUBOW MpUpobl (HAOMIOJEHHE, SKCIIEPUMEHT, ONMCAHME, HU3MEpPEHHeE,
KJIacCU(pUKalus, MOJICIUPOBaHHE, CTaTUCTUYECKasi 00pabOTKa TaHHBIX).

Hemoncmpayuu:
Ilopmpempui: Y. [lapsun, I'. Mennens, H.K. Konbsuos, /Ix. Yorcon u @. Kpuk.
Tabauysi u cxemol: «MeToabl NO3HAHWNA KUBOW NPUPOAbIY.

Jlabopamopnvie u npakmuyueckue paoomaol:

[Ipaktuueckass pabora Ne 1. «Mcmonb3oBaHHWE pPa3IHYHBIX METOJOB TMPH H3YYCHHH
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. JKuBble cucTeMbl M1 UX OPraHU3AIUS

JXussle cuctembl (OMOCUCTEMBI) KaK MpeAMET U3ydeHus: Ononoruu. OTIMYMe KUBBIX CUCTEM
OT HEOPTaHUYECKOUN MPUPOJIBI.

CBoiicTBa 6MOCHCTEM U MX pa3HOOOpa3ue. YPOBHU OpraHU3alUU OMOCUCTEM: MOJIEKYIISIPHBIH,
KJIETOYHBIH, TKaHEBBI, OpraHU3MEHHBIH, MONYJIALIMOHHO-BHUJIOBOM, 9KOCHCTEMHBIN
(OmoreoneHOTHYECKUIT), OHOCPHEPHBI.

Hemoncmpayuu:
Tabauysl u cxemol: « OCHOBHbIE MPU3HAKM KU3HWUY, «YPOBHU OPraHU3aLMm }XUBOM NPUPOAbIY».



ObopydosaHue: moaenb monekynabl AHK.

Tema 3. XuMH4YeCKHUil COCTaB M CTPOCHUE KJIETKH

XUMUYECKUN COCTaB KIETKU. XUMHUYECKHE DJIEMEHTBI: MaKpO3JIEMEHThI, MUKPO3JIEMEHTHI.
Bopa u MuHepanbHbIEe BELIECTBA.

@OyHKIIUN BOABI 1 MUHEpAJIbHBIX BEIIECTB B KieTke. [logaepkanue ocMoTHYeCKoro 6anaHca.

benku. CoctaB u crpoeHue 0enKoB. AMUHOKHCIOTHI — MOHOMEpPHI OenkoB. Hezamenumbie u
3aMEHHUMbIe aMUHOKHCIIOTHl. AMUHOKHCIOTHBIM COCTaB. YPOBHU CTPYKTYPBI OEIKOBOM MOJIEKYIIbI
(mepBuYHasi, BTOpUYHAs], TPETHYHAsI U YETBEPTUYHAS CTPYKTypa). XMMUYECKHE CBOMCTBA OEIKOB.
buonornueckune GpyHKIMN OCIIKOB.
®depMeHTHI — Onosornyeckue katanuzaropsl. CTpoeHue GpepMeHTa: aKTHBHBIA IIEHTP, CyOCTpaTHas
cnenupuyHocts. Kodepmentsl. Butamunbl. OTinuus (epMEHTOB OT  HEOPraHUYECKUX
KaTaJau3aTopoB
VYri1eBoibl: MOHOCaXapu/ bl (TIIF0K03a, pru003a U 1e30KCUprd03a), Iucaxapuiasl (caxaposa, JakTo3a) u
noJrcaxapuabl (Kpaxmai, TIHMKOTeH, 1eJuTioio3a). buonornueckue GpyHKIMH yTiIeBO0B.
Jlunuaer:  tpurimnepuasl, Gochonunuapl, crepouasl. [ uapoduabHO-TUAPOPOOHBIE CBOWCTBA.
Buonornveckue ¢pynkumu nununo. CpaBHEHHE YTIEBOJOB, OCIKOB W JIMMUAOB KaK MCTOUYHHKOB
SHEPTUHU.
Hyxneunossie kucnotel: JJTHK u PHK. Hykneotuasl — MoHOMEpBI HYKIIEMHOBBIX Kuca0T. CTpoeHue
u ¢pyukiun JJHK. Crpoenune u pynkunu PHK. Bunst PHK. AT®: ctpoenue u pyHkuuu.
[{utonmorus — Hayka o kjerke. KilerouHass Teopusi — mpuMep B3aUMOJICUCTBUS UACH U (aKTOB B
HAyYHOM IMO3HAHUU. MeTOIbl U3y4eHUS KIETKH.
Knerka kak nenoctHas xuBast cuctema. O0me npu3HaKky KJIETOK: 3aMKHYTast Hapy)KHasi MeMOpaHa,
monekynbl JJHK xak renernueckuit anmnapart, cucreMa CHHTe3a Oenka.
Tunsl KJIETOK: DyKapuoTHUYECKas U pokapuoTuyeckas. OCOOEHHOCTH CTPOEHUS IPOKAPUOTUYECKOM
kieTku. Knetounas crenka Oaktepuit. CTpoeHUE >YKapHOTUYECKOW KIeTKH. OCHOBHBIE OTIHYHS
PaCTUTENbHOM, KUBOTHON U TPUOHON KIIETKH.
[ToBepxHOCTHBIE CTPYKTYpPbl KIETOK —  KIETOYHAs CTEHKa, TIUKOKAIHKC, UX (DYHKIIUH.
[InasmaTtuueckas MemOpaHa, €€ cBoiictBa u ¢yHkuuu. lluTomnmazmMa u €€ OpraHoujbl.
OpnnomeMOpannbie opraHounsl kinetku: OIIC, ammapar ['ombmxu, nau3ocomsbl. [lomyaBTOHOMHBIE
OpraHou/bl KIETKH: MUTOXOHJAPHUH, IutacTuibl. [IpoucxoxxaeHrne MUTOXOHIpUM U miuacTuia. Bumbt
wiactu. HememOpaHHbIle OpraHOU bl KJIETKU: pUOOCOMBI, KJIETOYHBIN LIEHTP, IEHTPUOIIH, PECHUYKH,
KryTUKU. OYHKINK OpraHOUOB KJIETKH. BriroueHus.
SAnpo — perynaropHslii IeHTp KiaeTku. CTpoeHue sipa: saepHast 000J104Ka, KapruoIluIa3Ma, XpOMaTHH,
AJIPBIIIKO. XPOMOCOMBI.
TpaHcIIOpT BEIIECTB B KIIETKE.
Hemoncmpayuu:
Ilopmpemui: A. JleBenryk, P. I'yk, T. lIBann, M. Illneiinen, P. Bupxos, [lx. Yorcon, ®. Kpuk, M.
VYunkunc, P. ®pankinun, K.M. bap.
Huacpammul: «PacnpeneneHne XUMAYECKUX 2JIEMEHTOB B HEXKMBOW ITPUPOJIEN,
«Pacnipenenenue XUMUYECKUX JIEMEHTOB B )KMBOW MTPUPOJIEN.
Tabauys u cxemb: «Ilepnonnyeckas Tabauia XUMHYECKHUX

AJIEMEHTOBY,

«CtpoeHue MoJIeKyIbl BoAbl», «brocunTes 6enkay, «CTpoeHHe MOJIEKYIIbI OelIKay,
«Ctpoenue pepmentay, «Hyknennossie kucnotsl. JTHK», «Ctpoenue monexynst ATO»,
«CTpoeHHe 7yKapuOTHYECKON KIETKN», «CTpOeHue KUBOTHON KIETKN», «CTpOEHUE pacTUTEIbHOU
KIeTkn», «CTpoeHue MpoKapuoTHUecKol KieTku», «CTpoeHue sapa KIETKU», «YTJIEBOJIbI,
«JIunuaeny.
Obopyoosanue: CBETOBOW MHKPOCKOM, 000pYyJIOBaHWE VISl MPOBEJACHUST HAOIOICHNN, N3MEPEHUH,
HKCIEPUMEHTOB, MUKPOIIPENIapaThl PACTUTEIbHBIX, )KUBOTHBIX U OAKTEPUAIBbHBIX KIETOK.
Jlabopamopnwvie u npaxmuueckue padoomoi:
JlaGopatopHast pabota Ne 1. «/3ydyeHHe KaTaIUTUYECKOH aKTUBHOCTH (EPMEHTOB (Ha MpHUMEpe
aMuJIa3bl WM KaTajlasbl)».
JlaGopatopuast pabota Ne 2. «3ydeHue cTpoeHHS KJIETOK PACTCHHH, )KHBOTHBIX W OaKTEpHd MO
MHUKPOCKOIIOM Ha FT'OTOBBIX MUKPOIIpENapaTax U UX OIMHCAHUEN.
Tema 4. /KuzHenesATeJIbHOCTD KJICTKH



OOMeH BemmecTB, WIM MeTa0om3M. AcCUMWIAIUSA (TUTACTHYCCKUI OOMEH) M TMCCUMUIISITUS
(3HepreTU4ecKuii OOMEH) — JBE€ CTOPOHBI E€IWHOTrO Tpolrecca Meradonm3ma. Poiab 3akoHOB
COXPAaHEHHUS BEIIECTB ¥ SHEPTUU B IOHUMAaHUU MeTaboIM3Ma.

Tumber oOMeHa BemiecTB: aBTOTPOQHBIN U reTepoTpodHbIid. Poas depMeHTOB B 0OMEHE BEIIECTB U
IIPEBPALLEHUH SHEPTUU B KIIETKE.

®dotocunrte3. CeroBas U TeMHOBas ¢aspl doTtocuHTe3a. Peaknuu dorocuntesa. IhPpeKkTHBHOCTD
¢orocunTe3a. 3HadeHne (OTOCHHTE3a JUIS KM3HM Ha 3emiie. BiusHue ycnmoBwii cpenbl  Ha
doTtocuHTe3 U CrMOCOOBI MOBBIIIEHUS €ro MPOAYKTUBHOCTHU Y KYJIbTYPHBIX PACTCHHIA.
XeMocHuHTe3. XEMOCUHTE3UPYIOLIMe OakTepry. 3HaU€HUE XEMOCUHTE3a JUIs )KU3HU Ha 3eMJle.
OHeprerudyeckuii oOMeH B KieTke. PaciuersieHue BelIecTB, BbIIEICHUE U aKKyMYJIUPOBaHHE
PHEPTUU B KIETKE. JTambl JHeprernyeckoro oOmena. [numkomus. bBpokeHwe ©u ero BUBIL.
Kucnoponnoe okuciaenue, wid KieTouyHoe Jbixanue. OkucinutensHoe (ochopumupoBaHue.
O} PeKTUBHOCTH SHEPTreTHIECKOTO 0OMEHa.

Peaknun matpuunoro cuHTte3a. ['enernueckas mHpopmanus u JIHK. Peanmmsanus renetmdeckoit
uHpopManuu B KJeTKe. [ eHeTHUeCKnil Ko 1 ero cBoWcTBa. TpaHCKpUNIMS — MAaTPUYHBIA CHHTE3
PHK. Tpaucnsmus — Ouocunte3 Oenka. Jtambl TpaHosiuu. KomupoBanue amuHOKHCIOT. Poib
pubocom B GMocUHTE3E OemKa.

Hexnerounsie Qopmbl xu3Hu — BHpychl. Mcropust oTkpeitus BupycoB (.M. VBaHOBCKWHIA).
OcoOeHHOCTH CTPOEHMSI M JKM3HEHHOro LuKiIa BHUpycoB. bakrepuodaru. bose3nu pacreHui,
JKUBOTHBIX M 4YEJIOBEKa, BbI3bIBacMble BUpycamu. Bupyc ummyHoxaeduimra uenoBeka (BUY) —
Bo30ymutens CIIMJla. OOparHas TpaHCKpUNIHMSA, peBepraza M uHTerpasza. llpodumaktuka
pacrnpocTpaHeHHs] BUPYCHBIX 3a00I€BaHHIA.

Hemoncmpayuu:

Tlopmpemuor: H.K. Konbuos, [I.11. UBanoBckuii, K.A. Tumupsses.

Tabauywvl u cxemvl: «Tunel  nutanus» ,«Metadonu3zm», «MUTOXOHIPHUS»,

«QHepreTuueckuii 0oMen», «Xnoporiact», «Porocuntedy», «Ctpoenue JHK»,

«Ctpoenue u (yHKIMOHHPOBaHUE TeHay, «CuHTe3 Oenkay, « eHeTHYecKuid Koay,

«Bupycs», «bakrepuodaruny», «Ctpoenue u xxu3HeHHbll nukin BupycaCIlUla, OGakxrtepuodaray,
«Pemmukanus JJTHK».

Obopyoosanue:moaenu-aniuiukanuu «Y nsoenue JJHK u tpanckpumnims»,

«buocunres 6enkay, «CTpoeHne KIETKN», MoJenb cTpykTypbl JJTHK

Tema S. PasMHOKeHHe M HHAMBHAYAIbHOE PAa3BUTHE OPraHU3MOB

Kiterounsiii MK, WK KU3HEHHBIM UK KieTku. MaTepdasza u mutos. IIporeccrl, nmpoTekaromue B
untepdaze. Perumkanms — peaknus MatpuyHoro cuHteda JIHK. Crpoenue xpomocowm.
XpoMoCcOMHBIIT Habop — KapuoTum. JIUMIOMAHBIA M TalUIOWJHBIA XPOMOCOMHBIE HAOOPBHI.
XpomaTtuasl. [{lutonornyeckue 0CHOBbI Pa3MHOKEHUS U MHIUBUIYAIbHOTO PA3BUTHUSI OPTaHU3MOB.
Henenue knetku — Muto3. Ctaauu murosza. [Iporeccsl, mporucxoasmire Ha pa3HbIX CTaUsIX MUTO3a.
buosornueckuit CMbICI MUTO3A.

[TporpamMmmupyemasi ru0esb KIETKH — alonTo3.

@DopMbI pa3MHOXKEHHS OPraHU3MOB: Oecronoe U nojoBoe. Bupl 6ecroaoro pa3MHOXKEHUS: JIeIeHUe
HaJBOE, TOYKOBAHUE OJIHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHUE, BET€TaTUBHOE PAa3MHOXKEHHUE.
HckycCTBEHHOE KJIIOHUPOBAHHUE OPraHU3MOB, €0 3HAUEHUE JUIS CEJIEKIINH.

[TonoBO€E pa3MHOKEHUE, €T0 OTIIMYUS OT OECIIONOrO.

Meiio3. Ctaguu meito3a. I[Ipoueccel, npoucxonsmue Ha cragusax Menosa. [loBenenne xpomocom B
Mmenose. KpoccuHrosep. bruonornyeckuii CMbIC M 3HaYEHUE MEN03a.

["ameTorenes — mporecc 00pa3oBaHuUs MOJOBBIX KJIETOK Y )KUBOTHBIX. [10JI0BBIE JKene3bl: CeMEHHUKH
u suuyHukd. OOpa3oBaHWE W Pa3BUTHE TOJIOBBIX KJIETOK — raMeT (CIepMaTo30W, SUIICKIETKA) —
cnepmaroreHe3 u ooreHe3. (OcCOOEHHOCTHM CTPOEHHUS SHMIEKIETOK U CHepMaTO30HJIOB.
OmnonorBopenue. [lapreHorenes.

WunuBuayansHoe pa3BUTHE (OHTOreHe3). OMOpHOHabHOE pa3BUTHE (IMOpHOreHe3). OTarlbl
HMOPHOHATILHOTO Pa3BUTHUS Y TO3BOHOYHBIX )KUBOTHBIX: IpOOJIEHNE, TacTpyJslusi, OpraHOreHes3.
[TocTamOpuoHanbHOE pasBuTHE. TUIBI TOCTIMOPUOHATIBHOTO Pa3BUTHS: MPSAMOE, HEMPSIMOE
(mmunHOYHOE). BnusHuMe cpenbl Ha pa3BUTHE OPTaHU3MOB, (AKTOPBI, CHOCOOHBIE BBI3BIBATH
BPOXKIEHHBIE YPOICTBA.

Poct u pa3zBurtne pacrenuii. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOEHUE CEMEHU, CTaIUN PAa3BUTHSL.



Hemoncmpayuu:

Tabnuywsl u cxemol: «DOPMBI pa3MHOKEHHS] OPTaHU3MOBY, «J{BOIHOE OIIOOTBOPEHNE Y IIBETKOBBIX
pacTeHui», «BereraTuBHOE pa3MHOXEHUE PACTCHUI,

«/lenenune kierku 6akTepuity, «CTPOCHHUE MOJIOBBIX KIETOK», «CTpOECHUE XPOMOCOMBI»,
«Kierounbii nukny, «Pemmmkamus JJHK», «Mutoszy», «Meios3y», «lIpssMmoe u HenpsIMOe pa3BUTHEY,
«["amMeTorene3 y MIIEKONUTAIOUIUX U YEIOBEKa», «OCHOBHBIE CTaJIMM OHTOT'€HE3a».

Obopyoosanue: MUKPOCKOI, MUKpoOIIpenaparsl «CrepMaTo301 1bl MIIEKOIIUTAIOIIETOY, «SiliekieTka
MJIEKONUTAOIIEro», «KapuokuHe3 B KJIETKAaX KOpelIKa JIyKa», MarHuTHas MOJEJNb-anIluIMKalus
«lenenne knetkn», moaens JJHK, Mogens MeTadazHoit XpOMOCOMBEI.

Jlabopamopuwvie u npakmuueckue padoomot:

Jlaboparopuas padora Ne 3. «HaOmroeHne MUTO3a B KJIETKaX KOHYHMKA KOPEIIKA JIyKa Ha TOTOBBIX
MUKpOIIpenaparax.

JlabGopaTtopHnast pabota Ne 4. «3yueHnue cTpoeHus MOJIOBBIX KJIETOK Ha TOTOBBIX MUKpOIIpenaparax.
Tema 6. HacjiencTBEHHOCTh M H3MEHYMBOCTH OPraHU3MOB

[Ipeamer u 3anaun renetuxu. Mictopust pa3BUTHsA TeHETUKU. POJIb TUTOIIOTUHU U SMOPUOIOTUN
B CTaHOBJICHUU TeHETUKU. BKia poccuiickux v 3apy0eKHbIX YUEHBIX B pa3BUTHE T€HETUKU. MeToIbl
TCeHETUKU (THOPHUIO0NOTHYECKUN, [UTOTCHETUYCCKHUM, MOJEKYJIIpHO-TeHeTHIecKuii). OCHOBHBIC
TE€HETUYECKNE MOHATUSA. [ 'eHeTHnuecKasi CHMBOJIMKA, UCIIOJIb3yeMasi B CXEMaxX CKPEIIMBaHUM.

3aKOHOMEPHOCTHU HACIIEIOBAaHUS MPU3HAKOB, YCTaHOBJIEHHBIE |'. Mennenem. MoHorubpuanoe
CKpellMBaHue. 3aKOH eIWHOO0Opa3usi TMOpUIOB IMEpBOro MokoyieHus. [IpaBuio AOMUHUPOBAHUA.
3aKoH paciIerIeHus MPU3HAKOB. [ nmoTe3a yuctorsl ramer. [loaHOE U HEeMOTHOE TOMUHUPOBAHUE.

JlurubpunHoe  cCKpemMBaHWe. 3aKOH  HE3aBHCHUMOIO  HAcle[OBaHHsS  MPHU3HAKOB.
[{uToreHeTHYECKUE OCHOBBI JTUTHOPUIIHOTO CKpEIIMBAHUA. AHAIM3UPYIOIIEE CKpEUIMBaHUE.
Hcnonp30BaHre aHAIM3UPYIOIIETO CKPEIIUBAHUS [JIsl ONIPEIeIeHHs] TEHOTUIIA OCOOU.

CuerieHHOE HacieoBaHue mpu3HakoB. Pabora T. Moprana 1o cierjieHHOMY HacJIeJOBaHHIO
reHoB. HapyuieHue cuensieHust TeHOB B pe3yJibTaTe KPOCCUHIOBEpPA.

XpOoMOCOMHast TEOPHS HACIEACTBEHHOCTH. [ eHeTHUEeCKHEe KapThI.

I'enetnka moma. XpoMOCOMHOE OIpeAeNeHUe Mojia. AyTOCOMBbI U IOJIOBBIE XPOMOCOMBI.
['omorameTHbI€ U reTeporameTHbie Opranu3Mel. HaciienoBanue npu3HaKoB, CIETUICHHBIX C TIOJIOM.

N3menunBoCTh. BUibl H13MEHUMBOCTHU: HEHACIIECTBEHHAs U HaciencTBeHHas. Poib cpensl B
HEHACJICJICTBCHHOW  WM3MCHYMBOCTH.  XapaKTEPUCTUKA  MOAH(PHKAIIMOHHON  M3MEHYHBOCTH.
Bapuanuonssii psa v BapuanmonHas kpubas. Hopma peakuuu npusHaka. KonnuecTBeHHblE U
KaueCTBEHHBIC TTPU3HAKU U UX HOpMa peakiuu. CBolicTBa MOIU(DUKATMOHHON U3MEHUYUBOCTH.
HacnencTBeHHasi, WM TeHOTUINYECKAsl, U3MEHUNBOCTh. KoMOMHATHBHAS M3MEHYHBOCTh. Meiio3 u
MOJIOBOM TPOIECC — OCHOBAa KOMOWHATMBHOW HM3MEHUYMBOCTU. MyTallMOHHAs W3MEHUYHBOCTb.
Knaccudukanus MyTanuii: TeHHbIE, XPOMOCOMHBIE, TeHOMHBIE. YacToTa ¥ MPUYMHBI MyTaIIUH.
MyrtarenHsle (akTopbl. 3aKOH TOMOJIOTHYECKHX PSAOB B HacieAcTBeHHOW u3meHumBoct H.U.
Basunosa.

BuesinepHast HaclieICTBEHHOCTh U U3MEHYHBOCTb.

I'enetnka uenoBeka. Kapuorun denoBeka. OCHOBHBIE METOAbl TE€HETHUKH YeEJIOBEKa:
TCHCAIOTUYCCKHI, OJIM3HEIOBBIM,  IUTOTCHETHMYECKUH,  OMOXUMHUYECKUN,  MOJICKYJSIPHO-
reHeTudeckuid. COBpEMEHHOE OIpEeJeTeHNe TIE€HOTHIA: IOJHOT€HOMHOE CEKBEHUPOBAHMUE,
TEHOTHUIUPOBaHWEe, B TOM uucie ¢ mnomormipio [II[P-ananu3a. HacnencrBeHHbie 3a0oieBaHMs
yeJioBeKa: FeHHble 00JIe3HH, 0OJIE3HU C HACEACTBEHHON Npeapacno/ioXeHHOCTbIO, XPOMOCOMHbIE
6one3Hn. ComaTnyeckne M reHepaTvBHble MyTauun. CTBONOBble KNeTKU. [pUHLMNbI 340pOBOro
obpasa KWM3HM, AMArHOCTUKM, NPODUNAKTUKM W NevyeHnAa reHeTuyeckux 6onesHen. Megwmko-
reHeTMYecKoe KOHCY/IbTUpPOBaHWe. 3HayeHWe MeAULMHCKOW FeHeTUKM B NpefoTBpalLeHun U
NeyeHUM reHeTMYeckunx 3abosieBaHuin YenoBeKa.

JHemoncmpayuu:

Ilopmpemuoi: I'. Menpnens, T. Mopran, I'. ne ®pu3, C.C. YerBepuxon, H.B. Tumodees-
Pecosckuii, H.11. BaBuios.

Tabnuywr u cxemovl: «MOHOTHUOPHUIIHOE CKpEUIMBAaHHE U €ro I[UTOIr€HETHYECKass OCHOBay,
«3aKOH pacHICTJICHUS U €r0 IUTOTeHEeTHYecKasi OCHOBa», «3aKOH YHUCTOTHI rameTy, «Jlurudpumnoe
ckpenuBanue»,  «lluTomoruueckwe  OCHOBBI  JAWTHOPUAHOTO  CKpeImMBaHUs»,  «Menosy,
«BzaumoelicTBie aieIbHBIX T€HOBY», «I'€HeTHUeCKrue KapThl PACTEHMI, )KUBOTHBIX U YEJIOBEKAY,



«l'eHeTuka nosa», «3aKOHOMEPHOCTH HACIIEJOBAaHMs, CLEIJIEHHOIO € MojioM», «Kapuorumsl
YyeloBeKa M KUBOTHBIX», «Buabpl wu3mMeHunBOCTH», «MoaupukanoHHas HU3MEHUYHUBOCTHY,
«HacnenoBanue pesyc- dakropay, «['eHeTuka rpymi KpoBu», « MyTallMOHHAs U3MEHYUBOCTH.

Obopydosanue: Moaenu-anIuinkauuu «MOHOTHOPUIHOE  CKpELIMBaHUE,

«Henonnoe nomuHupoBanuey», «JluruOpumHoe ckpemmuBanue», «llepekpéct Xpomocomy,
MUKPOCKOII U MuKpormpenapat «/po3zodbuna» (Hopma, Mytauuu (Gopmbl KpbLIILEB U OKPACKU TeEla),
repOapuii «I"'opoxX MOCEBHON.

Jlabopamopuusie u npaxmuveckue padoomol:

JlaboparopHast pabota Ne 5. «M3yueHue pe3yabTaTOB MOHOTHOPUIHOTO W JUTHOPUIHOTO
CKpEIIUBAaHUS Y IPO30(UIIBI HA TOTOBBIX MUKpOIpENapaTax.

JlaboparopHast padora Ne 6. «M3ydeHne MoIu(UKAIMOHHOW H3MEHYHBOCTH, MOCTPOCHUE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOW».

JlaGoparopnass pabora Ne 7. «AHam3 Myrauuii y JIpo30QHIbI Ha TOTOBBIX
MUKpOIIpenaparax.

[Tpaktuyeckas padora Ne 2. «CocTaBieHHE U aHATIH3 POJIOCIOBHBIX YEIOBEKaY.

Tema 7. Cesiekuiusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH

Cenekiusi Kak HayKa U MpOIECC. 3apOKICHHE CEJCKIMU U jJoMectukanus. Yyenue H.U.
BaBunoBa 0 1EHTpax MPOUCXOXKICHHS W MHOroo0pasus KyJbTypHBIX pacTeHuil. LleHTpsI
IIPOUCXOXKACHUS JOMAIITHUX KUBOTHBIX. COpT, IOpPOJa, IITAMM.

CoBpeMeHHbIE METOJbI CEJeKIMU. MacCcoBbIii M MHAWBUYaTbHBIH OTOOPHI B CEIEKIUU
pacteHuii U KUBOTHBIX. OIlleHKa 3KCTepbepa. BInM3KOpOICTBEHHOE CKpelMBaHUE — WHOPHAMHT.
UYucras nunusa. CkpelirBaHue 4ucThIX nuHUi. ['ereposuc, wnu rubpugnas cuia. HepoactBenHoe
cKpelyBanue — ayropuaunr. OraanénHas rudpuansanus u e€ ycnexu. VIckycCTBEHHBIH MyTareHes
Y TIOJIy4€HHUE NOJUIUIONI0B. JIOCTUKEHHUSI CENEKIIMU PACTEHUM, d)KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonorust kak orpacib Npou3BOACTBA. ['€HHas WH)KEHepHs. OTamnbl CO3JaHUS
pexombunanTHoi [IHK u Tpancrennsix opranusmon. Kiierounas nmxenepus
Kierounsle  KynbTypel.  MHKpOKJIOHaNBbHOE  pa3MHOXeHuMe  pacrteHud.  KionuposaHwue
BBICOKOIIPOJYKTUBHBIX  CEJIbCKOXO3SIMCTBEHHBIX  OpPraHU3MOB.  ODKOJOTMYECKUE U ITUYECKUE
npo6aemsl. MO — reneTnuecku MOAU(PHUIMPOBAHHBIE OPTAaHU3MBI.

Hemoncmpayuu:
Topmpemur: H.W. BaBunos, U.B. Muuypun, I'./[. Kapneuenko, M.®. NBaHoB.
Tabauyer u cxemwl: xapTa «lleHTpHl MPOUCXOXKIEHUS U MHOTO00pasusi KyJIbTYPHBIX PACTEHUI»,

«ITopobr JOMAIlIHUX  KUBOTHBIX», «Copra KYJbTYPHBIX PacCTCHUN»,
«Otnanénnas rubpuamnszamus», «Padorsr akagemrka M.®D. MBaHoBay, «[lonummonaus»,
«O0BEKTEI OHMOTEXHOJIOTHI, «Krerounple KyJnbTyphl Hu KJIOHUPOBaHUE,

«KoHcTpyHnpoBaHue U NEPEeHOC TE€HOB, XPOMOCOM.

Obopyodosanue: MyIsKU TJIOJ0B U KOPHEIUIOAOB AUKUX (OPM M KYJIbTYpHBIX COPTOB PAacTEHUH,
rep6apuii «CenbCKoX03HCTBEHHbBIE PACTEHHSI.

Jlabopamopnsie u npakmuueckue papomol:

Okckypenst «OCHOBHBIE METO/IbI U IOCTUIKEHUS CEJIEKIIUN PACTEHHUH 1 )KUBOTHBIX (Ha CENIEKIIUOHHYIO
CTaHIMIO, TUIEMEHHYI0 (QepMy, COPTOUCHBITATEIbHBIA YYaCTOK, B TEIUIMYHOE XO3SICTBO,
71a00paTOPUIO arpOYHUBEPCUTETA UM HAYYHOT'O LIEHTPA)».

11KJIACC
Tema 1. DBosronMOHHAsA OHOJIOTHS

[IpennocklIKu BOSHUKHOBEHHUS 3BOIOIIMOHHON TEOPHH. DBOJIOIMOHHAS TEOPUS U €€ MECTO B
Ononornu. BriusiHIE HBOTIOIMOHHON TEOPUU HA Pa3BUTHE OWOJIOTHH U APYTHX HAYK.

CBuzerenbcTBa 3BoJIONMH. [TanieoHTOIOrHYECKHE: TTOCIEA0BATEILHOCTD TOSBJICHUS BUJIOB B
MAJICOHTOJIOTHYECKOH JIETOIHCH, TTepexoqHble popMbl. bruoreorpadudeckne: CX0ACTBO U pa3Hdue
¢bayH 1 paop MaTEpUKOB U OCTPOBOB.

DOMOPHOJIOTHYECKUE: CXOACTBA M PAa3UYUs SMOPHUOHOB pa3HBIX BHJOB TIO3BOHOYHBIX.
CpaBHMTEIbHO-aHATOMUYECKHE: TOMOJIOTMYHbIE, aHAJIOTHYHbIE, Py IMMEHTapHbIE OpPraHbl, aTaBU3MBI.
MonekynsipHO-OMOXMMHUYECKHE:  CXOJCTBO MEXaHM3MOB  HACJIEICTBEHHOCTH M  OCHOBHBIX
METa0OJTMYECKUX MTyTeH Y BCEX OPraHNU3MOB.



OpomtonmonHass Teopuss Y. JlapBuna. Ilpeamnocbulku BO3HMKHOBEHMsSI JTapBHUHHM3MA.
JIBIoKylye cuibl 3BONIOLNMHM  BMJIOB 1o JlapBuHYy  (M30BITOYHOE  pPa3MHOXKEHHUE IPH
OTPaHUYEHHOCTH  PECYpCOB,  HEOMNpenesléHHas  M3MEHYMBOCTh, OOph0Oa 3a CyIIecTBOBaHUE,
€CTECTBEHHBIN OTOOD).

Cunrernueckas Teopust 3Bofitonuu (CTD) u e€ OCHOBHBIE MOJOXKEHUS. MUKpPOIBOJIIOIHSL.
[Tomymnsiuys Kak eMHULA BUJA U SBOJIIOLMH.

JIBmwkyue cuibl ((pakTopbl) SBONIOLMM BHIOB B Npupoae. MyTalMOHHBIA IpoIecce |
KOMOMHATUBHAs U3MEHUUBOCTh. [lonynsaunoHHble BOJIHBI U peld renoB. M3omsuus 1 Murpanus.

EcrecTBeHHbII 0TOOp — HanpaBISIOMUI (GakTop IBOIOINH. DPOPMBI €CTECTBEHHOTO 0TOOpA.

ITpucnocoOaeHHOCTh OPraHU3MOB KaK pe3yabTaT 3Botonuu. [Ipumepsl npucnocobnenuit y
Opranu3MoB. ApoMopd 036l U UIH0AAATI TAINH.

Bun u BupooOpazoBanue. Kpurepun Buga. OcHOBHble (OpPMBI BUA000pa30BaHMS:
reorpapuuecKoe, IKOJIOTHUECKOE.

MakposBomtonus. PopMbl  3BONIIOLUU:  (QUIIETHUYECKas. ,JUBEPreHTHas, KOHBEpreHTHas,
napasuienapHasi. HeoOpaTuMocTh 3BOMIOIMH.

IIponcxoxaeHue OT HeCIEMAIN3UPOBAHHBIX NPeAKoB. [Iporpeccupyromas crennanu3anus.
AJlanTuBHas pajguanus.

Hemoncmpayuu:

Hopmpemuer: K. Jlunneit, XK.b. Jlamapk, Y. apsun, B.O. Kosanesckuii, K.M. bap, O.
I'exxens, @. Mrouiep, A.H. CeBeprios.

Tabnuyer u cxemol: «Pa3BuTHE OpPraHUYECKOro MUpa Ha 3eMiie», «3apOoIbIIId MO3BOHOYHBIX
AKHUBOTHBIX», «ApXeonTepuKcy, «Popmbl OOpHObI 3a CYILIECTBOBAHUEY,

«EctectBennslit 0T00p», «MHOT000pasne COpToB pacTeHuit», «MHOT00Opaznue mopo >KUBOTHBIX»,
«[Tonynsuuny, «MyTalMoOHHasi U3MEHYHBOCTBY, KAPOMOPGO3bI»,

«nunoanantanun», «OOmas nereHepanus», «JIBwkymue cuibl sBomonuny, «Kapra- cxema
MaplIpyTa IIyTeIIeCTBUS Y. lapsuHay, «bopb0a 3a cyliecTBOBaHUEY,

«[IpucrocobneHHOCTh Oprann3MoBy, «I eorpaduueckoe BUI000pa3oBaHUEY,

«DKOJIOTMUECKOE BUA000PA30BaHUEY.

ObopyoosaHue: KOMIEKIUS HACEKOMBIX C PA3IMYHBIMH THIIAMH OKpPAcKH, HaOOp IUIOAOB U
ceMsiH, Kosuiekuus «[Ipumepsl 3alIMTHBIX HPUCHOCOOJIEHUH y JKUBOTHBIX», MOjENb «OCHOBHBIE
HaIpaBJIEHUS 3BOJIOLUNY, 00bEMHAs MoJieNb «CTpOEHUE TOJIOBHOTO MO3ra IO3BOHOYHBIX .
buoreorpaguueckas xapra mupa, kojulekuus «@DOpMbl COXpPaHHOCTH HCKOMAEMbIX *XHBOTHBIX H
pactenuit», Monenb anmukanus «llepekpéct xpomocom», BiaxkHble THpemnaparbl «Pa3zBurtue
HacekoMoroy», «Pa3Butue msArymkuy», Mukponpenapar «Jposoduna» (Hopma, MyTauuu (HopMsl
KPBUIHEB U OKPACKH TeJa).

Jlabopamopuvie u npakmuyeckue padomaoi:

JlabopaTtopHas padota Ne 1. «CpaBHEeHHE BHIOB 110 MOP(POIOTUUECKOMY KPUTEPHUIOY.

JlaGopatopHass pabora Ne 2. «OmnucaHue TPHUCIIOCOOJEHHOCTH OpraHu3Ma u eé
OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHe M pa3BUTHE KU3HU Ha 3emJie

JloHayuHbI€ TpPEACTABIEHUS O 3apOKJEHUU >KU3HU. HayuHble rumore3sl BO3HUKHOBEHUS
XKHU3HM Ha 3emsie: aOuoreHe3 W MNaHcnepMus. XUMHYECKas SBOJOLUSA. AOHMOTEHHBIH CUHTE3
OpPraHMYECKUX BEILIECTB W3 HEOPTaHWYECKUX. ODKCIEPUMEHTAJIbHOE MOATBEPKIACHHE XHMHUYECKOU
sBostonM. HauaneHble sTansl Ouonoruueckoi ssomonuu. ['unoresa PHK-mupa. ®@opmuposanue
MEMOpaHHBIX CTPYKTYp U BO3HMKHOBEHHME IPOTOKJIETKH. llepBble KIETKM M HMX DSBOJIIOIMS.
@opMUpPOBaHNE OCHOBHBIX I'PYIII KUBBIX OPIraHU3MOB

PazButue xu3Hu Ha 3emiie 1o spam U nepuoaam. Karapxein. Apxenckas U IpoTepo30McKas
opel. [laneosoiickas spa u e€ mepuoabl: KeMOPUNCKHA, OPAOBUKCKUHN, CUITYPHUICKUHN, NTEBOHCKUH,
KaMEHHOYTOJIbHBIN, IEPMCKHUH.

Me3so30iicKkas 3pa U €€ Nepruoabl: TPUACOBBIN, OPCKU, MEJIOBOM.

KaiiHo3oiickass spa u €€ Tmepuoapl: NaJICOTCHOBBIM, HEOTCHOBBIM, AHTPOIOTE€HOBBIM.
XapakTepUCTUKAKINMATA U T€0JIOTHUECKUX ITpoLieccOB. OCHOBHBIE ATAIbI BOJIIOLIMH PACTUTEIBHOTO
U JKUBOTHOTO MUpa. ApoMop(o3bl y pacTeHU U )KUBOTHBIX.

[TosiBneHue, pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.



Cucrema OpraHm4eckoro Mupa Kak OTpakeHue 3BOJIOLUU. OCHOBHBIE CHUCTEMATHYECKUE
TPYIIIBI OPraHU3MOB.

DOBOJIIOLIMSL  YeJoBeKa. AHTpomoJjiorusi Kak Hayka. Pazsurtue MPEACTABICHUN O
MIPOUCXOKICHUH 4YeloBeKa. MeToasl n3ydeHus aHtponorene3a. CxoJCTBa U pa3inyusl 4EJIOBEKa U
KUBOTHBIX. CHCTEMaTHUECKOE TIOJI0KEHUE UEIOBEKa.

JBwxymme cuibl  (dakTtopbl) aHTpomnoreHe3a. HaciencrBeHHas HM3MEHYHMBOCTh U
ecTeCcTBEHHBIH 0TOOp. OOIIECTBEHHBINH 00pa3 KU3HH, U3TOTOBIICHUE OPYAUN TPY1a, MBIIIJICHHE, PEUb.

OCHOBHBIE CTaAUMM W BETBU HBOJIIOLMU YEJIOBEKA: aBCTPAJONMMUTEKH, YeroBEK yMelblil,
Yenosek npsamoxonsauui, Yenosek HeaHepTanbCKui, YenoBek pa3yMHbIi. Haxonku nckonaemsIx
OCTaTKOB, BpeMsl CYIIECTBOBaHHUsS, OOJACTh paclpocTpaHeHHs, 00bEM TOJIOBHOTO Mo3ra, oOpas
YKU3HU, OPYIUSL.

UYenoBeueckue pacbl. OCHOBHBIE OOJBIINE pachl: €BpOIeOHHAas (eBpa3uiickasi), HErpo-
aBCTPAJIOUTHAS (axBaToOpHasibHAs), MOHTOJIOUTHAS (a3uarcko-aMepuKaHCKas). UYepTsl
MPUCTIOCOOJICHHOCTH TPE/ICTAaBUTENICH YeIOBEUECKUX pac K YCIOBHUSIM CYIIECTBOBaHMS. ENMHCTBO
yenoBeueckux pac. Kputuka pacuzma.

Hemoncmpayuu:

TIlopmpemui: ®@. Penu, JI. [lacrep, A.W. Onapun, C. Munep, I'. FOpu, Y. JapsuH.

Tabnuysr u cxemol: «Bo3nukHoBenue CoONHEUHOM cHCTeMbl», «Pa3BUTHE OpPraHUYecKoro
Mupay», «PacturenbHas KieTka», «KuBoTHas kietka», «IIpokapuotnueckas KJICTKa»,
«CoBpeMeHHasl cuCTeéMa OPraHuYecKkoro Mmupa», «CpaBHEHHE AHATOMHUYECKHX YEpPT CTPOECHUS
YeloBeKa M 4YeJIOBEKOOOpPa3HBIX 00e3bsiH», «OCHOBHBIE MeCTa MAJICOHTOJIOTUYECKUX HaXOIIOK
MIPEAKOB COBPEMEHHOT'O YEJIOBEKAY,

«/IpeBHenmmentonny, «/Ipesaue moan», «[lepBble COBpeMEHHBIE JIIOIN,
«YenoBeueckue pacbi».

Obopyoosanue: wmynsku  «lIpoucxoxaeHne denoBekay (OIOCTBI  aBCTPAJIONHTEKA,
NUTEKAaHTPOIa, HeaHJepTaiblla, KPOMaHbOHIIA), CIENKUA WIM H300paKCHHS KaMEHHBIX OpYIHil
MEPBOOBITHOTO 4YelIOBeKa (KaMHH-YOIIIEPhI, pyOmia, ckpebia), TeOXpOHOJOTHYEeCcKas Ta0JnIa,
KoJuieKIUs «DOpMbI COXPaHHOCTH UCKOMAEMbIX )KUBOTHBIX U PACTCHHI.

Jlabopamopuvie u npakmuyueckue padomoi:

[IpakTuueckas pabora Ne 1. «l/3ydyeHune MCKOMAEMbIX OCTATKOB PACTEHHH U KUBOTHBIX B
KOJUIEKLIASAX .

DKCKypcusi «IBOJIOLNS OPTraHMYECKOTo MHpa Ha 3emie» (B €CTeCTBEHHO-HAYYHBIH WU
KpaeBeIUeCKUl My3eil).

Tema 3. OpranusMsl 1 OKpYyKalIIas cpena

DKoJorus Kak HayKa. 3aJjaui U pa3zelibl 3KOJOTHU. MeTo/1bl SKOJIOTMUECKUX HUCCIEA0BAHNM.
DKOJIOTUYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHus OpraHU3MOB: BOJIHAS, Ha3eMHO-BO3AYIIHAs, MIOYBEHHA,
BHYTPHOpPraHU3MEHHAsI.

Oxonornueckue Qaktopsl. Kriaccudukaius 3IKOJIOTHYECKUX (PAKTOpOB: aOMOTHYECKUE,
OMOTHUYECKUE U aHTPOIIOTreHHbIE. JleliCTBUE SKOIOTHYECKUX (PaKTOPOB Ha OPraHU3MBI.

AOuoTtudeckne  (pakToOphl:  CBET,  TEMIlepaTypa,  BIAXKHOCTh.  DOTONEPUOAH3M.
[TpucnocoOieHns OpraHu3MoB K JeHCTBHIO aOHOTHYECKHUX (paKkTOpOB. bruojornueckue puTMsl.

buotnueckue paxkTopsl. Buabl OMoTHYECKHUX B3aUMOJICHCTBUN: KOHKYPEHIUS, XUIIIHUYECTBO,
cum6mo3 u ero ¢opmel. [lapazutusm, kKoomeparus, MyTyaanu3M, KOMMEHCAIU3M (KBapTHUPAHCTBO,
HaxJICOHUYECTBO). AMEHCAIU3M, HEUTpaau3M. 3HAUYCHHE OMOTHYECKHX B3aUMOJCHCTBUN s
CYIIECTBOBaHMS OPraHU3MOB B IPHUPOJIHBIX COOOIECTBAX.

DKOJIOTHYECKHE XapaKTepUCTUKU mnonyiasiuuu. OCHOBHbIE TOKa3aTeNu  MOMYJISINH:
YUCJIIEHHOCTD, INIOTHOCTh, POXK/1a€MOCTh, CMEPTHOCTb, TPUPOCT, MUTpalus. JMHaAMUKa YHCIIEHHOCTH
MOMYJISILIMY U €€ PeryJsiusl.

Jemoncmpayuu:

Ilopmpemor: A. I'ymbonbar, K.®. Pynbe, J. I'ekkens.

Tabnuyer u cxemwr: xapra «[IpuponHsie 30HbI 3emin», «Cpeabl OOMTaHUS OPTaHU3MOBY,
«Dotonepuoauszmy, «llomynauuny, «3aKOHOMEPHOCTH POCTA YUCICHHOCTH MOMYIISIIINK WH(Y30pUH-
TyQenbkny, «[lumessie nemnmy.

Jlabopamopuvie u npakmuyueckue padomoi:



JlaboparopHast pabota Ne 3. «Mopdonornueckne OCOOCHHOCTH PACTCHHUN M3 Pa3HBIX MECT
oOUTaHUY.

JlaboparopHast pabota Ne 4. «BnusiHue cBETa Ha POCT M Pa3BUTHE YEPEHKOB KOJICYCay.

[TpakTrueckas padota Ne 2. «IToacuéT MIOTHOCTH MOMYJISAINN pa3HBIX BUIOB PACTCHHIN.

Tema 4. Coo0miecTBa U IKOJIOTHYECKUE CHCTEMbI

Coo0u1ecTBo opranu3mMoB — OuoteHo3. CTpyKTypbl OMOIIeHO3a: BUOBasl, IPOCTPAHCTBEHHAS,
Tpoduueckas (nuuieBas). Bunsl-nomuHanTel. CBS3M B OHOIIEHO3E.

Dkojoruueckre cuctembl (dkocuctemsbl). I[lonarue o0 skocucTeMe W OUOTEOLIEHO3E.
OyHKIHOHATBHBIE KOMITOHEHTHI 3KOCUCTEMBI: IIPOAYLIEHThI, KOHCYMEHTHI, peaylieHThl. KpyroBopor
BEIIECTB U MTOTOK SHEPTUH B 3KocucTeme. Tpoduueckue (nmuieBbie) ypoBHH 3KocucTeMbl. [TuiieBbie
nenu U cetd. OCHOBHBIE IIOKa3aTeM AKOCHCTEMBI: OHMoMacca, MPOIYKIHS. DKOJOTHUECKHUE
OUPAMUJIBI:  TPOAYKIMM, YHCICHHOCTH, Ouomacchl. CBOMCTBa HKOCHCTEM: YCTOHYHMBOCTb,
camoperyisuus, pazsutue. Cykieccus.

[Ipupoanbie SKOCHUCTEMBI. JKOCHUCTEMBI 03€p U peK. IKOCHUCTeMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIECa.

AHTpPONOTreHHBIE IKOCHUCTEMBI. ATPOIKOCUCTEMBI. Y POOIKOCHCTEMBI.

buonorudeckoe u X03HCTBEHHOE 3HAYCHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpasue kak Qaktop yctoHuuBocTH 3KocucTeM. CoxpaHeHHE OHOJIOTHYECKOro
pa3zHooOpa3us Ha 3emiie.

Yuenue B.U. Bepuanckoro o 6uocdepe. I'panuiisl, coctaB u cTpykrypa ouochepsl. XKusoe
BelecTBO U ero ¢pyHkiuu. OcobeHHocTn Orochepsl Kak MI00aTbHON dKOCHCTeMBI. JlnHaMIYecKoe
paBHOBecHe U 0OpaTHas CBs3b B Ouocdepe.

KpyroBopoTs! BemiecTB 1 OMOre0XMMHUYECKHE LUKIIbI 3JIEMEHTOB (YIiiepoja, a30Ta).

3oHanbHOCTH Ouocdhepbl. OCHOBHBIE OMOMBI CYIIIH.

YenosedecTBo B Onocdepe 3emiin. AHTPOTIOTCHHBIEC H3MEHEHUS B Orocdepe.

['mobanpHbIE HKOIOTHYECKHE TPOOIIEMBI.

CocymecTBoBaHuE MPHUPOIBI U uenoBedecTBa. CoxpaHeHne OMopazHooOpasusi Kak OCHOBA
ycroiunBocTu O6uocepsl. OCHOBAa PAallMOHAIBHOTO YIPABJICHUS MPHUPOJHBIMU pecypcaMu U HUX
UCIOJIb30BaHue. JlocTrykeHust OMONIOruM U OXpaHa MPUPO/IBIL.

Hemoncmpayuu:

Hopmpemuor: A.JIx. Tencnu, B.H. Cykaués, B.W. Bepnanckuii.

Tabnuyst u cxemol: «IlumeBslie nenu», «bUOIIEHO3: COCTAaB U CTPYKTYpay,

«IIpuponnsie coobmecTBay, «llenu mutanus», « IKOJIOTHUECKAs TUPAMUIAY,

«buocdepa u genoek», «IKocUCcTEMa MUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA XBOMHOTO
neca», «buoneno3 Bogoéma», «ArpoueHo3», «lIpumepHbIe AaHTPONOTEHHBIE BO3JCUCTBUS HA
npupoay», «BakHellllne HCTOYHUKHM 3arpsi3HEHUs BO3JyXa W TPYHTOBBIX Boa», «llouBa —
BaXKHEHIasi cocTaBiisronas ouocheprr», «PakTopsl aerpaganuu nous», «llapHukoBbI 2PherT?,
«®DakTopbl  PaMOAKTUBHOTO 3arps3HeHuss Ouocdepb», «OOmas cTpykTypa Omnocheps,
«Pacnpoctpanenue xu3Hu B onocgepe»,

«O30HOBBII 3kpaH Ouocheprl», «KpyroBopot yriaeponaa B 6uocdepe», «KpyroBopot azora B
IPUPOJIEN.

O6opynoBanue: MoAenb-anmIuKanus « TunuaHbsie OMOLEHO3bI», TepOapHii

«PactutenpHble  cooOmIecTBa», KoJuiekiuu «buoreHo3», «BpeauTenn BaKHEUIIUX
CEJIbCKOXO03SUCTBEHHBIX KYIBTYP», FepOapuu M KOJUIEKIINH PACTEHUH U )KMBOTHBIX, TPUHAIJICKAIITHIE
K pa3HbIM DJKOJIOTMYECKMM TrpynmnaM ojaHoro Buaa, Kpacnas kuura Poccuiickoin ®epepanuu,
M300paKeHUs OXPaHsIEMbIX BUIOB PACTCHUN U )KUBOTHBIX.

Paznea 3. INTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATHI

JIMUHOCTHBIE PE3YJIBTATBI

B cTpykType JNMYHOCTHBIX PE3YyIbTATOB OCBOCHHS mpenmera «buosnorus» BbIAEIEHBI
CIIEIYIOIINE COCTABJISIFOIINE: OCO3HAHUE 00YJAIOIIUMUCS POCCUMCKON TPaKIaHCKON UACHTUYHOCTH
— FOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOATENBHOCTH U CAMOONPEACIICHUIO, HATMYME MOTUBALIUU K
00y4eHUI0 OMOJIOTHH, IIeJICHANIPABICHHOE Pa3BUTHE BHYTPEHHUX YOSXKICHHI JIMYHOCTH HA OCHOBE
KITFOUEBBIX [IEHHOCTEH M HCTOPUUYECKUX TPAAUIINNA Pa3BUTHSI OMOJIOTHYECKOTO 3HAHMSI, TOTOBHOCTD U



1)

3)

4)

CIIOCOOHOCTH O0YYarOMINXCsl PYKOBOJICTBOBATHCS B CBOCH JIEATEIBHOCTH IICHHOCTHO- CMBICTIOBBIMU
YCTaHOBKAMHM, TPUCYLIIUMHU CHUCTEME OMOJIOrMYeCKOro 0O0pa3oBaHUs, HAIMYUE HKOJIOIMYECKOTo
MMpaBOCO3HaHUA, CHOCOGHOCTI/I CTaBUTh LCJIINU U CTPOUTDH KU3HCHHBIC ITJIAHBI.

JIM4HOCTHBIE pe3yNbTaThl OCBOGHMs mNpeamera «bHOJOrHS» TOCTUTAIOTCS B €IUHCTBE
y‘Ie6H0ﬁ M BOCHHUTATEIHHOMN ACATCIBHOCTH B COOTBCTCTBHUH C TPAaAUIIMOHHBIMHU pOCCI/IfICKPIMH
COLIMOKYJIbTYPHBIMH, UCTOPUYECKUMHU M JIYXOBHO- HPABCTBEHHBIMU LIEHHOCTSMH, MPUHSTHIMH B
o0miecTBe MpaBWIaMH M HOPMaMH TIOBEJCHHUS W CIOCOOCTBYIOT HpoIleccaM CaMOIIO3HaHUS,
CaMOBOCITUTAaHUSI U CaMOPa3BUTHUS, PA3BUTHUS BHYTPEHHEH MMO3UIMU JUYHOCTH, MNATPUOTH3MA,
YBaXEHUS K 3aKOHY W TIPABOMOPSIKY, YEIOBEKY TpPyJa W CTaplIeMy MOKOJICHHUIO, B3aUMHOIO
YBa)KeHUsI, OEPEKHOI0 OTHOILIEHUS K KYJIbTYPHOMY HACJIEIUI0 U TPAJAULIUSIM MHOTOHAIIMOHAIBHOTO
Hapoza Poccuiickoit @enepanun, NpUpPOAE U OKPYKAIOLIEH Cpelie.

JIndHOCTHBIE pe3yabTaThl OCBOCHMsI yuyeOHOro mpeamera «bHONOTHs» TOIKHBI OTPa’KaTh
TOTOBHOCTh U CIOCOOHOCTh OOYYaIONIMXCS PYKOBOJCTBOBATHCS C(HOPMHPOBAHHOW BHYTPECHHEH
MO3UIMEH JTMYHOCTH, CUCTEMOW IIEHHOCTHBIX OPUEHTAIMil, TO3UTUBHBIX BHYTPEHHUX YOEKIICHUM,
COOTBETCTBYIOIIUX TPAIUIIMOHHBIM [IEHHOCTSIM POCCUHCKOTO OOIIECTBa, PacIIMPEHHUE KU3HEHHOTO
OTbITA U OMbITA JACSITENILHOCTH B MPOLECCEe peaan3aluy OCHOBHBIX HANpaBICHUN BOCHHUTATEIHHON
JACATCIIbHOCTH, B TOM YHCJIC B 4aCTU:

rPaskIaHCKOro BOCTIMTAHUS:

chOPMUPOBAHHOCTh ~ TPAXKIAHCKOM  MO3UIMU  OOydaromerocs  Kak AKTUBHOI'O H
OTBETCTBEHHOT'O WIEHA POCCUICKOT0 00IIECTBA;

OCO3HAHHWE CBOMX KOHCTHTYIIMOHHBIX IIpaB H OO0s3aHHOCTEH, YyBa)XKEHHWE 3aKOHA U
MIPaBOMIOPSAJIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOHN AEATETbHOCTU MPH CO3JIaHUU Y4EOHBIX MPOEKTOB,
pelIeHnH y4eOHBIX W MO3HABATEIIBHBIX 33124, BEITIOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMECHTOB;

CIOCOOHOCTH OMpPeNeNsITh COOCTBEHHYIO MO3HIIMIO 110 OTHOLIEHUIO K SIBICHHUSIM COBPEMEHHON
JKH3HH U OOBSICHSTH €é;

YMEHHE YUUTHIBATh B CBOMX JIEHCTBUSAX HEOOXOJUMOCTh KOHCTPYKTUBHOTO B3aUMOJICHCTBUS
JOJIeN € Pa3HBIMU YOEXKICHUSMU, KYIbTYPHBIMHU IIEHHOCTSIMU U COLIMAJIBHBIM TIOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOTO BBINOJHEHUS Y4YEeOHBIX,
MO3HABATEJIbHBIX U UCCIIEIOBATEIbCKUX 3a/1a4, YBAKUTEIHLHOTO OTHOIICHUS K MHEHHUIO OIIMOHEHTOB
pu 00CYXJIEHUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJIEPKaHUS;

TOTOBHOCTbH K TYMaHUTApPHOU U BOJOHTEPCKOM NIEATEITLHOCTH;

2) ¢pu3nyeckoro BocnuTaHusi, GopMUPOBAHUS KYJIbTYPHI 310POBb M IMOIHOHAIBLHOIO
Os1aromostyqusi:

MOHMMAaHUE W peald3alus 3I0pOoBOro U Oe3zomacHoro oOpasa XU3HHU (370POBOE IMHUTAHHE,
coONIOZIeHHEe TUTHEHMYECKUX TPaBUJI W HOPM, COANAaHCHUPOBAHHBIM PEXHUM 3aHATUN U OTIBIXA,
peryisipHad (1)1/131/111601(35[ aKTI/IBHOCTI)), 6CpC)KHOFO, OTBECTCTBCHHOT'O U KOMIICTCHTHOI'O OTHOIIICHHUS K
COOCTBEHHOMY (PM3UUECKOMY M NICUXUYECKOMY 3/I0POBBIO;

IMOHUMAaHWEC HCHHOCTHU IMPaBUJI UHAWBUAYAJIBHOT'O U KOJIJICKTHUBHOT'O 0€e30I1aCHOT 0 IIOBCJCHUS B
CUTYaIUsX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HaHHE TMOCIEJICTBUH M HENPUATUS BPEIHBIX MPHUBBIYEK (YHOTPEOJEHUS alKoroJis,
HapKOTUKOB, KYPEHHUS);

TPY0BOr0 BOCIIUTAHUA:
TOTOBHOCTB K TPY/Y, OCO3HAHKE IIEHHOCTH MacTepCcTBa, TPYA0Tt00ue;
TOTOBHOCTh K AaKTHBHOMW JIEATETHHOCTH TEXHOJIOTMYECKOW W COIMAIbHOM HaINpaBICHHOCTH,
CIOCOOHOCTH WHUITMUPOBATH, TUTAHUPOBATH U CAMOCTOSITEIHHO BBITTOTHATE TAKYIO JAESTEIbHOCTD;
WHTEpEC K pa3nuuHbiM cdepaMm TpodhecCHOHANBbHON esSTEIbHOCTH, yYMEHHE COBEpIIaTh
OCO3HAHHBII BBIOOp OyayIieii mpodeccruu U peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIC TIJIaHbL;
TOTOBHOCTB U CITIOCOOHOCTH K 00pa30BaHUIO U cCaMO0Opa30BaHUIO Ha IPOTSHIKEHUH BCEH )KHU3HMU;

IKOJIOTHYECKOr0 BOCIIMTAHMS:
9KOJIOTMYECKH IIeJIeCO00pa3HOe OTHOILEHHE K MPUPOJE KaK MCTOUYHUKY >KM3HM Ha 3emie,
OCHOBE €€ CYILLIECTBOBAHHS;
MOBBIIIICHUE YPOBHS OKOJOTHYECKOW KYJIbTYphl: NPUOOPETEHHE OIbITa TIAHUPOBAHUS



5)

6)

7)

IIOCTYIIKOB Y OLIEHKHU UX BO3MOKHBIX IIOCIEACTBUN JUIsl OKPYXKAIOLIEH CPEbl;

OCO3HaHME ITI00AJIBHOTO XapaKTepa 3KOJIOIHYECKUX MPo0IeM U IMyTel UX pPelIeHus;

CIOCOOHOCTH MCIOIb30BATh MPHOOpPETaEMBbIE PH W3YUYECHUH OMOJIOTUU 3HAHUS U YMEHUS MPHU
peleHnH IpoOJeM, CBS3aHHBIX C PALMOHAIBHBIM IPHUPOJOIOIB30BaHUEM (COOJIOACHNE MpaBUII
IIOBEJICHUS B IIPUPOJE, HAIIPABICHHBIX HA COXPAaHCHUE PABHOBECHS B DKOCHCTEMAX, OXpaHy BHUJIOB,
JKOCHUCTEM, Onochepsl);

AKTUBHOE HEINPUATHE ICUCTBUMA, TPUHOCAILUX BPE] OKPYKAIOIIEH PUPOJHON CpElle, YMEHUE
IPOTHO3UPOBATh HEOJIArONPUATHBIE YKOJOTUYECKUE MOCIEICTBUS MPEANPUHIUMAEMBIX ACHCTBUM U
IIpe0TBpallaTh UX;

LEHHOCTH HAYYHOI'0 NIO3HAHUSA:

c(OPMHPOBAHHOCTE MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKd M OOIIECTBEHHOW TPAKTHUKH, OCHOBAHHOTO HA JHAJIOTe KYJIbTYp, CIIOCOOCTBYIOIIETO
OCO3HAHHIO CBOEr0 MECTA B MOJIMKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE SA3BIKOBOM W YHUTATEIBCKOM KYJIBTYpPbl KAaK CpPEACTBA B3aUMOJICHCTBUSA
MEXy JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHHUE CIEHUPUKHA OHMOIIOTUM KaK HAayKH, OCO3HaHHMiA €€ poiau B (opMUpOBaHUH
PALlMOHATIBHOIO HAYYHOI'O MBILIUIEHHS, CO3JAHUU LEIOCTHOTO MPEICTABICHUs 00 OKpYXKaroleM
MUpE KaK O €IMHCTBE MPUPO/IbI, YEJIOBEKA U OOLIECTBA, B IO3HAHUU IPUPOIHBIX 3aKOHOMEPHOCTEN 1
peLeHnH IpobIeM COXpaHeHUs! IPUPOTHOTO PABHOBECHS;

yOexAEHHOCTh B 3HAUUMOCTH OMOJIOTUU /111 COBPEMEHHON LIUBUIIM3AIMH: 00€CIIeYeHHsI HOBOT'O
YPOBHSI Pa3BUTHUS MEAULUHBI, CO3JaHUE IEPCIEKTUBHBIX OMOTEXHOJIOTHH, CHOCOOHBIX pelaTh
pecypcHble MpoOJeMbl pPa3BUTHS YEJIIOBEYECTBA, I[OMCKA INyTed BBIXOJA W3 IIOOAIBHBIX
9KOJIOTHYECKUX Mpo0ieM M obecreueHus mepexojaa K YCTOHYMBOMY Pa3BUTHIO, PAlMOHAILHOMY
UCTIOJIB30BaHUIO TIPUPOIHBIX PECYPCOB M (HOPMUPOBAHUIO HOBBIX CTAHIAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B IOJyYEHUMHM OMOJIOIMYECKMX 3HAHUN B LEJISAX MOBBILIEHUS 0Ol
KyJbTYpBl, €CTECTBEHHO-HAYYHOW TI'PAMOTHOCTH, KaK COCTaBHOM dYacTH (PYHKIMOHAIBHOU
IPaMOTHOCTH 00y4Jaroumxcs, opMupyeMoil Ipu U3y4eHUH OHOJIOTUHY;

IIOHUMAHUE CYIIHOCTH METOJOB TIIO3HAHUSA, HCIOIB3YEMBIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HUCMOJb30BaTh IMOJy4YaeMble 3HAHMs I aHalu3a U OOBSACHEHMS SIBICHUM
OKpYXXAloIIero MHpa U MPOUCXOJAIIMX B HEM M3MEHEHHM, yMEHHE JenaTb OOOCHOBAaHHBIE
3aKJIIOYEHUS] HA OCHOBE HaYYHBIX ()aKTOB U UMEIOIIUXCS JAHHBIX C LIENbIO MOJIyYEHHsI JOCTOBEPHBIX
BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIEHO UCIIOIB30BaTh OMOJIOrMYECKUe 3HAHUS [T pelleHus Tpo0ieM B
peabHBIX KU3HEHHBIX CUTYALMIX;

OCO3HaHUE LEHHOCTH HAy4YHOM HEATEIIBHOCTU, TOTOBHOCTH OCYIIECTBIIATH IMPOEKTHYIO H
HCCIIEN0BATENBCKYIO IESITENbHOCTh HHINBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTb K HENPEPHIBHOMY 00pa30BaHHIO U CaMOOOPa30BaHHIO, K aKTHUBHOMY
MOJIyYEHHUIO HOBBIX 3HAHUI MO OMOJIOTMH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSIMH.

NATPHOTHYECKOI0 BOCIINTAHMS

c(hOpPMHUPOBAHHOCTb POCCUMCKOMN TPa)KTaHCKON HICHTHUYHOCTH, MATPUOTHU3MA, YBAKEHUS K
CBOEMY HapoJy, 4yBCTBa OTBETCTBEHHOCTH Iepes PonuHoi, ropaocty 3a cBoi Kpai, cBoro Ponuny,
CBOM SI3BIK U KYJIBTYpPY, IPOILIOE U HACTOALEE MHOIOHAIMOHATILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOUIEHHE K IPUPOJHOMY HACIEAMIO U NAaMATHUKAM MPUPOABI, TOCTHKEHUAM
Poccun B Hayke, HCKycCTBE, CIOPTE, TEXHOJIOTUSX, TPYAE;

CIOCOOHOCTh OIIEHHMBATh BKJIAJ POCCUMCKUX YYEHBIX B CTAHOBJECHHE M Pa3BUTHE OMOJIOTHH,
MOHMMAaHUS 3HaYeHUs] OMOJIOTUH B MIO3HAHUU 3aKOHOB MPUPO/IbI, B )KU3HU YEJIOBEKA 1 COBPEMEHHOTO
00111eCTBA;

uzeitHas yoe:xxI€HHOCTh, TOTOBHOCTb K CIYXKEHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTD 32
€ro cyns0y;

AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

OCO3HaHHE JYXOBHBIX IIEHHOCTEH POCCUIICKOT0 Hapoaa; cPOPMUPOBAHHOCTh HPABCTBEHHOI'O
CO3HAHMS, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIMI0 U MPUHUMATh OCO3HAHHbBIE PELICHMS], OPUEHTUPYSICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;



8)

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHHE YCTOWYMBOIO OYAYILEro; OTBETCTBEHHOE
OTHOIIIEHHUE K CBOMM POAMTEIISIM, CO3/IaHUI0 CEMbU HAa OCHOBE

OCO3HAHHOT'O IPHUHATHA LIGHHOCTGP'I CEMENHOMU KU3HU B COOTBETCTBUH C TpagulusIMU HAapOJ0B
Poccnu;

ICTETHUYECKOI0 BOCIUTAHUS

ACTETUYECKOE OTHOIICHHE K MHPY, BKJIIOYAs ICTETHKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOILICHUI;

IMOHUMAaHUE 3MOLIMOHAIBHOTO BO3JCUCTBUA KUBOM MPUPOABI U €€ LHEHHOCTH; TOTOBHOCTh K
CaMOBBIPAKEHUIO B pa3HbIX BUJIaX UCKYCCTBA, CTPEMJICHHUE TIPOSIBIISATH

Ka4yeCTBAa TBOPUYECKON JTUYHOCTH;

METAIIPEJIMETHBIE PE3VJIBTATDI

MeTtanpeaMeTHble pe3ysbTaThl OCBOSHHUS y4eOHOro mpenMera «buoNorus» BKIIOYAIOT:
3HaUUMbIE JUI  (OPMHUPOBAHUS ~ MHUPOBO33PCHHsSI  OOYYAIOIIMXCS — MEXAUCITUIUTMHAPHBIC
(MeXMpeIMeTHbIC) OOIICHAYYHBIE MMOHSATHUS, OTPAKAIONIUE IIEIOCTHOCTh HAYYHOU KapTUHBI MHpA H
creniuKy METOIOB IO3HAHMS, HCIOJIb3YEMBIX B E€CTECTBEHHBIX HayKax (BEIIECTBO, DHEPTHUS,
SIBIIGHUE, TIPOLIECC, CUCTEMA, HAyYHBIA (aKT, MPUHIIKII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HCCIICIOBAHUE, HAIMYUE PA3BUTOTO IKOJIOTHUYECKOTO MBIIUICHUS, SKOJIOTHYECKON KYJIbTYpPhI, ONbITa
JIEATEIIbHOCTH ~ 3KOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHUS  pPYKOBOJACTBOBAaTbCA MWMH B
MIO3HABATEJIbHOW, KOMMYHHMKAaTUBHOW U COLMAJIbHOM MpPAKTUKE, TOTOBHOCTU K YYacTHIO B
MPAKTUYECKOM IESITETBHOCTH IKOJIOTMYECKOW HAPABIEHHOCTH;

HaOo/IeHne, U3MEpPeHHe, SKCIIEPUMEHT W JPYruX), YHUBEpCalbHbIE yueOHbIe NEHCTBUS
(mo3HaBaTenbHBIC, KOMMYHHUKATHUBHBIC, pETYJISATUBHBIC), oOecreynBaronme (HopMHpOBaHHE
(GYHKIIMOHATBHOW TPAMOTHOCTH U COLMAJIbHOM KOMIIETEHLMH OOYy4aroluxcs, CIocOOHOCTb
00yJarouMxcsi MCIOJIb30BaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHHUS U
YHHUBEpCcalibHbIe yueOHbIC IeUCTBUS B TO3HABATEIHHON M COLIUATBHON MIPAKTHKE.

ITo3HaBaTe/1bHBbIE YHHBepCcAIbHbIe y4eOHbIe AeiicTBUSA

Ba3oBbie Joruyeckue aeiicrBus:

CaMOCTOSITENIbHO  (DOpPMYyJIUpOBaTh M aKTyalM3MpOBaTh MpobieMy, paccMarpuBaTh €€
BCECTOPOHHE;

UCIOJIb30BaTh IPU OCBOCHUU 3HAHUN MPUEMBI JTIOTMYECKOIO MBIIIICHUS (aHaau3a, CUHTE3a,
CpaBHEHHs, KilaccupuKanuu, 0000IEHH ), paCKPbIBaTh CMBICT OMOIOTMUECKUX NOHATUHN (BBIIEISTh
UX XapaKTepHble MPU3HAKHU, YCTaHABIMUBATH CBSI3U C JPYTUMH MTOHIATUSAMHN);

ONpeAeNsATh LeNu JesATeNIbHOCTH, 3ajaBas IapamMeTpbl M KPUTEPUM HX JIOCTH)KEHUS,
COOTHOCHTB PE3YJIbTaThl ACATEILHOCTHU C IIOCTABICHHBIMU LIEIISIMU;

MCI0JIb30BaTh OMOJIOTUYECKUE MOHITHS J1s1 00bsICHEHUS (PAKTOB U SBJICHUH )KUBOU IPUPOIBL;

CTPOUTH JIOTUYECKUE PACCYKJEHUsS (MHAYKTHBHbIE, AETyKTUBHbIE, IO aHAJOTMH), BBISBIATh
3aKOHOMEPHOCTH U MPOTUBOPEUMS B paccMaTpUBAEMBIX SIBJIECHUAX, (OPMYJIUPOBATH BBIBOABI U
3aKJIFOYEHHS;

MPUMEHSTh CXEMHO-MOJENIbHbIE CPEJCTBA JJI NPEACTABICHUS CYIIECTBEHHBIX CBs3ed U
OTHOIIEHUH B HU3y4yaeMbIX OHMOJOIMYECKMX OOBEKTaxX, a TaKkKe MPOTUBOPEUYMH pa3HOTo poja,
BBISIBJICHHBIX B Pa3JIMYHbIX HH()OPMALIMOHHBIX UCTOUYHUKAX;

pa3pabarbIBaTh IUIaH pelIeHHs TPoOIeMbl ¢ YUETOM aHAIN3a UMEIOIINUXCS MaTepHAIbHBIX U
HeMaTepualbHBIX PECYpPCOB;

BHOCUTb KOPPEKTHBBI B JCSITEIBHOCTb, OLICHWBATH COOTBETCTBUE PE3YJIbTATOB ILIEISAM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

KOOP/JMHUPOBaTb M BBINOJHATH PabOTy B YCIOBHSIX pEaJbHOrO, BHUPTYAIbHOTO H
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBHS;

pa3BUBATh KPEaTMBHOE MBIIUICHUE PU PEIIEHUH KU3HEHHBIX MPOOIeM.

Ba3zoBble nccienoBarebcKue 1eHCTBUSA:

BJIaJIeTh HaBBIKAMH y4eOHO-HCCIIEOBATENICKOM M MPOEKTHOM NeATeNbHOCTH, HaBBIKAMH
paspenieHust npooisieM, CIOCOOHOCTBIO U TOTOBHOCTBEO K CAMOCTOSITEIBHOMY IOMCKY METOJI0B
pELIeHNs] MPAKTUYECKUX 3aa4, IPUMEHEHHUIO Pa3IMUHbIX METOOB IT0O3HAHUS;



WCIIONb30BaTh pPa3jUYHble BUIBI JEATEIBHOCTH 10 TOJYYEHHIO HOBOTO 3HAHUS, €ro
UHTEpIIpEeTaluy, NpeoOpa3oBaHUI0 M MPUMEHEHUI0 B Y4eOHBIX CHUTYyallUsX, B TOM YHCIE INpU
CO3aHUH YUCOHBIX M COIIMAILHBIX TPOEKTOB;

(¢bopMUpOBaTh HAYYHBIN THUI MBILIUICHUS, BIAJETh HAYYHONW TEPMHHOJIOTHEH, KIIIOUEBBHIMHU
MOHSITHSIMA U METOJIaMU;

CTaBUTb U (POPMYIHPOBATH COOCTBEHHBIE 3aJaud B OOpa30BaTEIbHON JAEATEIbHOCTH U
YKU3HEHHBIX CUTYaIUsX;

BBISIBJISITH IPUUMHHO-CJIE/ICTBEHHBIE CBSI3U U aKTYaJIM3UPOBATh 3a/1a4y, BHIABUTAaTh TUIIOTE3Y
e€ pellleHus, HaXOUTh apTyMEHTHI JUIs J10Ka3aTeIbCTBA CBOMX YTBEP)K/IECHUH, 3a/1aBaTh I1apaMETPhI
U KPUTEPUU PELICHMUS,;

aHAJIM3UPOBATH IIOJYUYEHHBIE B XO/I€ PELLIEHUS 3a/1a4U PE3YyJIbTaThl, KPUTUUECKH OLIEHUBATh X
JIOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHUTYallUsM, OIEHUBATh MPUOOPETEHHBINA OIBIT; OCYIIECTBISATH
IeJICHAIIPaBJICHHBII MOMCK NIEPEHOCa CPEICTB U CIIOCOOOB JEHCTBHS

B IIpo(heCcCHOHANBHYIO CPEeNy;

YMETh MEPEHOCUTh 3HAHUSB M03HABATEJIbHYIO U MPAKTUYECKYIO

00J1aCTH KU3HEIEATCILHOCTH,

YMETbh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00JacTei;

BBIJIBUTATh HOBBIE UJIEH, ITPEIJIaraTh OPUTrHHAIBHBIC TIOIX0/IbI U PEIICHUS, CTABUTh MPOOJIEMbI
U 3aJ1a4u, JOMYyCKAIOIINE albTepPHATUBHBIEC PEIICHUS.

Pa6ora ¢ undopmanmeii:

OPUEHTHPOBATHCS B PA3NUYHBIX HCTOYHUKAX HHPoOpManuu (TEKCTe y4eOHOro mocoOus,
HAYYHO-TIOMYJIIPHOH JTUTEpAType, OMOIOTHUECKUX CIIOBAPSIX U CIIPABOYHUKAX, KOMIIBIOTEPHBIX 0a3ax
JTaHHBIX, B IHTEepHETE), aHANM3MupoBaTh UHGOPMAIUIO PA3IMYHBIX BUIOB U (POPM MpencTaBICHHUS,
KPUTHYECKH OLICHUBATh €€ JJOCTOBEPHOCTb U HEITPOTUBOPEUYNBOCTD;

dbopMynupoBaTh 3ampoChl M TMPUMEHSATH pa3jMyYHble METOAbl MpPH TIOUCKE H OTOOpe
Ounonoruveckoi HHPOpMaIUU, HEOOXOUMOH JIJIsl BBITOJIHCHUS YUEOHBIX 3a/1a4;

MpHOOpETaTh OMNBIT KCIONb30BaHUS WHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHIA,
COBEPULIEHCTBOBAThH KYJIbTYPY aKTUBHOT'O MCIOJIb30BaHUS PA3INYHbIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO ~ BBIOMpAaTh ONTUMAIbHYIO (opMy MpencTaBiIeHHs OHOIOTHUECKOM
uHpopManuu (CXxembl, TpaduKu, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U IPYTroe);

WCIONIb30BaTh HAYYHBIA S3bIK B KauecTBE CpeACTBa MpU paboTe ¢ OHOJIOTHYECKON
uHpopmaruen: MPUMEHITh XUMHUYECKHE, (PU3MUECKHEe W MaTeMaTHUYeCKHE 3HaKh W CHUMBOJIBI,
dopmynel, abOpeBHATYpy, HOMEHKIATypy, MHCIONb30BaTh U MPEoOpa3oBBIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BNIQJIETh HABBIKAMH pACHO3HaBaHUS H  3alUThl  HHpoOpManuH, HWHOOPMALMOHHON
0€30MacHOCTH JINYHOCTH.

KomMyHuKaTHBHBbIE YyHHBepPCcaIbHbIe YueOHbIe AeiicTBUSA

Oo0menne:

OCYILIECTBISATH KOMMYHHUKAIIMK BO BCeX cpepax KU3HU, aKTUBHO y4acTBOBAThH B TUAJIOTe MU
JMCKYCCHHM TI0 CYIIECTBY 00CYXk/1aeMoi TeMbl (yMEHHUE 3a1aBaTh BOIPOCHI, BBICKA3bIBATh CYXKJICHHS
OTHOCHUTEJIbHO BBIIIOJIHEHUS IIPeIaraeMoi 3a/1auu,

YUUTBIBATh HMHTEPECHl U COIJIACOBAHHOCTh MO3MIMH APYrHMX YYaCTHHUKOB JHMAajora WM
JUCKYCCHH);

pacrio3HaBaTh HeBepOaJIbHbBIE CpEACTBA OOLICHNS, TOHUMATh 3HAYEHUE COLMAIbHBIX 3HAKOB,
NPEINOCHIIOK BO3HUKHOBEHUS KOH(IMKTHBIX CHTYallUd, YMETh CMATYaTh KOH(IUKTHI U BECTH
NIEPETOBOPBI;

BJIQJIETh PA3IMYHBIMH CHOcO0aMU OOIIEHUS W B3aUMOJIEHCTBHS, NMOHUMAThb HaMepeHUs
JpYTuX JI0JieHd, TIpOsIBIATh YBAXKUTEIBHOE OTHOLIEHHE K COOECeHUKY UM B KOPPEKTHOH (opme
(bopMyIHUpPOBaTH CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JOTMYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPEJICTB.

CoBMmecTHast 1eATEJIBHOCTD:



MOHMMAaTh W MCIOJB30BaTh MPEUMYIIECTBA KOMAHAHOM M HMHIMBHIYaJbHOH pabOTHI MpH
perieHnr OMOJIOTHYECKON MpoOJieMbl, 00OCHOBBIBATh HEOOXOJUMOCTh MPUMEHEHHS TPYITOBBIX
¢dbopM B3aMOAEHCTBUS NIPH PEeLLICHUH y4eOHOM 3a1auu;

BbIOMpPATh TEMAaTUKy M METOAbl COBMECTHBIX JAEHCTBMM C Y4€TOM OOLIMX HMHTEPECOB U
BO3MOXHOCTEH Ka)/10TO YIeHa KOJUIEKTHBA;

IIPUHUMATD LIE€IH COBMECTHON JIESITEIbHOCTH, OPIraHU30BbIBATh U KOOPIUHUPOBATh ACHCTBUS
10 €€ JOCTHKEHUIO: COCTABIIATH ILJIAH IEUCTBUM, paCIIPENEIIATh POJIU C Y4ETOM MHEHHUM Y4aCTHUKOB,
00CyX/1aTh pe3yJIbTaTbl COBMECTHOH padoThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJ[a M KaXKJOT'0 YYaCTHUKA KOMAaH/bI B OOIIMK pe3yibTaT 1o
pa3paboTaHHBIM KPUTEPUSIM;

npeJularath HOBBIE MPOEKTHI, OLEHUBATHh HAEU C MO3UIMHA HOBU3HBI, OPUTHHAIBHOCTH,
IPAaKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISATH MIO3UTUBHOE CTPATETHUECKOE MOBEICHHUE B PA3JIIMYHBIX CHUTYALUSAX, IPOSBISATD
TBOPYECTBO U BOOOpaK€HUE, ObITh MHUIIUATHBHBIM.

PeryasiTuBHble yHHBepPCcAJIbHbIE YUeOHbIE 1eiiCTBUS

Camoopranmusanus:

UCIOJIb30BaTh OMOJIOTMUECKUE 3HAHUS JUIsl BBISIBICHHS IPOOJIEM U UX PELLICHHSI B )KU3HEHHBIX
U y4EOHBIX CUTYALIUSX;

BbIOMpPATh Ha OCHOBE OMOJIOTMYECKUX 3HAHWH II€JIEBBbIE U CMBICIOBBIC YCTAHOBKH B CBOUX
JICUCTBUAX M IOCTyNKax IO OTHOIIEHUIO K >KUBOW MPHUPOAE, CBOEMY 3J0POBBIO H 30POBBIO
OKpPYXKarOIINX;

CaMOCTOSITEJIbHO OCYILLECTBJISATh II03HABATEJIbHYIO JAEATEIbHOCTb, BBIBISTH INPOOJIEMBI,
CTaBUTh U (pOpMyIUpPOBaTH COOCTBEHHbIE 33]aul B 00pa30BaTEIbHOMN NEATEIbHOCTH U JKU3HEHHBIX
CUTYaLUsX;

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH PELICHUs NPoOJeMbl ¢ y4ETOM HMEIOLIUXCS PECypCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEIIOYTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYalUsM;

paciupsaTh paMKHM y4eOHOTro NpeAMETa Ha OCHOBE JIMYHBIX NPEANIOYTEHUN;

Jies1aTh OCO3HAHHBIN BBIOOD, apIyMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTDH 3a PELLCHUE;

OLICHHUBATh IPUOOPETEHHBIN OIIBIT;

CIOcOOCTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO LIIMPOKOW 3PpYAMLIMU B pa3sHbIX 001aCTAX
3HaHMUH, TOCTOSTHHO MOBBILIATh CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTH, OLIEHHWBATH
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIa/IETh HAaBbIKAMU M1O3HABATEIbHON peQIIEKCHM KaK OCO3HAHHUS COBEPIAEMbIX AEHCTBUN U
MBICIIUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMM, MUCIOIB30BaTh MPUEMBI pe(IeKCUH s
OLICHKH CHUTYaIllH, BHIOOpa BEPHOTO PEIICHHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATD PEIIECHHUS 10 UX CHI)KEHUIO; IPUHUMATh
MOTHBBI U apTyMEHTBI APYIUX IIPU aHAJIU3€ PE3YNIbTATOB IEATEIBHOCTH.

IIpunsaTHe ceds u apyrux:

MIPUHUMATD ce0sl, TOHMUMasi CBOU HEJOCTAaTKU U JIOCTOMHCTBA;

NIPUHMMATh MOTHBBl M apryMEHThl IPYIMX IPH aHalIW3€ pe3yJlbTaTOB JAEATEIbHOCTH;
IpU3HaBaTh CBOE IPABO U MPABO APYTUX HA OIINOKU;

pa3BUBaTh CIIOCOOHOCTh TOHUMATh MUP C MO3UIMH JAPYroro 4eJ0BeKa.

INPEAMETHBIE PE3YJIbTATbBI

[IpenmerHbie pe3ynbraThl ocBoeHHs! nporpammbl COO mo Guonoruu Ha 0a30BOM ypOBHE
BKJIIOYAIOT crieuduueckue A yuyeOHoro mpeamera «buonorus» HaydHble 3HaHMS, YMEHUS H
CIocoObl AEWCTBUI MO OCBOCHHIO, HHTEPIPETALUH U TPEOOPa30BaHUIO 3HAHUM, BUJIbI 1€ TEIbHOCTH
0 TIOJYYEHHUI0 HOBOT'O 3HAHUS U IPUMEHEHUIO 3HAHUHN B PA3JINYHBIX YUEOHBIX CUTYAIHUSIX, a TAKKE B
peabHBIX KU3HEHHBIX CUTYAIUsIX, CBA3aHHBIX ¢ OMoJoruei. B mporpamme npeaMeTHbIe pe3yabTaThl
IIPEeJICTaBJICHbI 10 ToJaM 00yUYeHHUsI.



[IpenmeTtHbIe pe3ynbTaThl OCBOCHUS yueOHoro npeamera «buonorus» B 10 kiaacce

JOJKHBI OTPaKaTh:

c(OPMHPOBAHHOCTh 3HAHMH O MECT€ W pPOJIM OWOJIOTUM B CHUCTEME HAY4YHOTO 3HAHUS
€CTECTBEHHbIX HayK, B ()OPMHUPOBAHMM COBPEMEHHOI €CTECTBEHHO-HAyYHOM KapTUHBI MHUpa U
HAYYHOTO MHPOBO33PEHHUS, O BKJIAJEC POCCHMCKUX U 3apyOekKHBIX yUEHBIX- OHOJIOTOB B Pa3BUTHE
Ouosnoruu, PyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeIeHUS )KU3HEHHbIX 3a/1a4;

YMEHHUE PACKPBIBATh COJCpPKAHWE OMOIOTMYECKHX TEPMHUHOB M TOHATHUN: KHU3Hb, KIIETKA,
opraHu3M, MeTabosin3M (0OMEH BEIIEeCTB W MPEBpaIleHUE SHEPIHH), TOMEOCTa3 (CaMOperyJsius),
YPOBHEBAsI OpraHU3aIHs )KUBBIX CUCTEM, CAMOBOCIIPOM3BEICHHE (PETIPOAYKIINS ), HACIECTBEHHOCTD,
M3MEHYUBOCTb, POCT U Pa3BUTHUE;

YMEHHE H3JIaratb OWOJIOTUYECKHE Teopun (KJIETOYHAs, XPOMOCOMHas, MyTalMOHHas,
HEHTpaIbHas JOrMa MOJICKYJIIpHO# Onosorun), 3akonsl (I'. Mennens, T. Moprana, H.W. BaBuiioBa)
U yueHHs (O LEHTpaX MHOT0oOpa3us M MPOMCXOXKIEHUS KyIbTypHbIX pactenuid H.W. BaBuioga),
OTIPEEIIATh TPAHUIIBI UX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

yYMEHHUE BIAJIETh METOJAMH HAyYHOTO TMO3HAaHUS B OMOJIOTMH: HAOJIOJCHHE M OMHCaHUE
JKUBBIX CHCTEM, MPOIIECCOB U ABJICHUHN, OpraHU3alus 1 MPOBEIeHUE OMOJIOTHYECKOT0 IKCIIEPUMEHTA,
BBIJIBUKCHUE TUIIOTE3bI, BHISIBJICHUE 3aBUCUMOCTH MEX/1Y UCCIIEAYEMBbIMU BETMYNHAMHE, OObSICHEHHUE
MOJIyYEHHBIX PE3yJIbTaTOB, UCIOJIB30BAHHBIX HAYUHBIX MTOHSITHIA, TEOPUI U 3aKOHOB, YMEHUE JI€TIaTh
BBIBOJIBI HA OCHOBAHWH TIOJTYYEHHBIX PE3yJIbTAaTOB;

YMEHHE BBIICIATh CYIIECTBEHHBIE MPHU3HAKA BUPYCOB, KIETOK MPOKAPUOT U IYKAPHOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHH3MOB, OCOOCHHOCTH MPOIIECCOB: OOMEHa BEIUIECTB H
MpEeBpalleHHs] YHEPruu B KJIETKEe, (DOTOCHHTE3a, IJIACTHYECKOrO0 M  SHEPreTHYecKoro oOMeHa,
XeMOCHHTE3a, MHUTO3a, MeH03a, OIUIOAOTBOPEHHS, PA3MHOXKCHHS, HWHIUBHIYaJbHOTO Pa3BUTHS
opraHu3ma (OHTOTCHE3);

YMEHHE TNPUMEHATH IOJyYeHHBIE 3HAHUS ISl OOBSICHEHUS OMOJOTHMYECKHX TPOIECCOB U
SBIICHUH, JUISI TIPUHATUSA MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOMN JXU3HU C IENbI0 00ECIeUeHHs
0€30MacCHOCTH CBOETO 3710POBbsI U 37J0POBbSI OKPYKAIOLIUX JIOAEH, COONIOAEHN HOPM I'PaMOTHOTO
MOBE/ICHUS B OKpY’KaIOLel NPUPONHON cpede, MOHMMaHHE HEOOXOAUMOCTH HCIIOIb30BAHUS
JOCTH>KEHUI COBPEMEHHOM OMOJIOTHU ¥ OMOTEXHOJIOTHIA JIS1 pAallHOHAIEHOTO TIPUPOIOTIOIB30BAHUS;

YMEHHME pellaTh »3JEMEHTApHbIE TeHETHYeCKHe 3aJadyd Ha MOHO- U JUTHOpHUIIHOE
CKpEIMBaHKe, CIECTUICHHOE HACIeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUIHOTO CKPEUIUBAHUS JUIS
npeJcKa3aHusl HacJle0BaHUs PU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOIHSTH JJa00paTOPHBIE U IIPaKTUYECKUE paboThl, COOI0IaTh ITPaBHiIa IIPH padoTe
¢ y4eOHBIM U J1a00paTOpHBIM 000pPYI0BaHUEM;

YMEHHE KPUTHYECKH OIEHHBATh W WHTEPIPETHPOBATh HHMOPMAIHIO OHWOIOTHIECKOTO
COJIepKaHUsA, BKIIOYAIONIYIO IICEBJIOHAyYHbIE 3HAHUS U3 pa3IMYHBIX MCTOYHHUKOB (CpelCcTBa
MaccoBOW WH(OpPMALMU, HAYYHO-TIONMYJISIPHBIE MAaTepHajbl), ITHYECKHE ACIEKTHl COBPEMEHHBIX
UCCIIEeIOBaHUN B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTUH;

YMEHHE CO03[aBaTh COOCTBEHHbIE NHCHbMEHHBbIE M YCTHBIE COOOILIEHUs, 00001as
O6uonornyeckyro HHGOPMaIMIO U3 HECKOJIBKUX MCTOUHUKOB, TPAMOTHO MCIIOJIB30BaTh MOHSATHIHBIH
amnmapaT OMOJIOTHH.

[IpeameTHBIC pe3yabTaThl OCBOCHHS yueOHOTO npeameta «buonorus» B 11 kiacce T0KHBI
OTpaXKaTh:

c(hOPMHUPOBAHHOCTh 3HAHUW O MECTE€ W POJM OMOJIOTMM B CHUCTEME HAYYHOTO 3HaHUS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHHH COBPEMEHHOH €CTECTBEHHO-HAyYHOW KAapTUHBI MHUpa U
HAay4YHOT'O MHPOBO33PEHHUSI, O BKJIAJE POCCUHUCKHX U 3apyOEKHBIX YUEHBIX- OMOJIOTOB B Pa3BUTHE
Ounonoruu, PyHKIMOHAIEHON TPAMOTHOCTH YEJIOBEKa IS PEIICHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PaCKpPBIBATh COJIEpKAHUE OMOJIOTHYECKUX TEPMHUHOB M TIOHSATHH: B, TOMYJISIUA,
reHo(OoH, IBOTIONUS, ABMKYIIHE CUITBI ((PaKTOPBI) IBONIONHH, MPUCTIOCOOIEHHOCTh OPraHU3MOB,
BHUJ1000pa30BaHMe, IKOJOTHYECKHE (DAKTOPHI, SIKOCHCTEMA, TTPOIYIIEHTHI, KOHCYMEHTHI, PEAyIICHTHI,
[[ENU MUTaHUs, YKOJIOTUYecKas miupaMua, OMoreoneHos, obuocdepa;

yMEHHME WU3Jarath Ouonorunueckue Teopun (dBomonuoHHass Teopus Y. [lapBuHa,
CHHTETHUYECKAsT TEOPUs DBOJIIOIMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apojsimieBoro cxoactsa K.M.



Bapa, uepenoBanus riaBHBIX HanpasieHui u mytei spomolu A.H. CeBeprioBa, yueHus o buocdepe
B.1. Bepnanckoro), onpenensaTb TpaHUIbl UX TPUMEHUMOCTH K KHBBIM CHCTEMaM;

YMEHHE BIIaIETh METOJaMU HAYYHOTO TO3HAaHUS B OWOJIOTHH: HAOJIOJCHUE U OTIMCAHUE
’KUBBIX CHCTEM, NIPOLIECCOB U SBJICHUI, OpraHU3aIys U IpOoBeJeHHe OMOIOTHYECKOT0 IKCIIEPUMEHTA,
BBIJIBUKCHUE TUIIOTE3bI, BHISIBJICHNE 3aBUCUMOCTH MEX/1Y UCCIICAYEMBbIMU BETMYNHAMHE, OOBSICHEHHUE
MOJIyYEHHBIX PE3YJIbTATOB, UCIOJIb30BAHHBIX HAYYHBIX MOHITHI, TEOPUN U 3aKOHOB, YMEHHUE JI€TaTh
BBIBOJIbl HA OCHOBAHUU IIOJIYYCHHBIX PE3YJILTATOB;

YMEHHE BBIICNATH CYIIECTBEHHbIC MPU3HAKU CTPOCHHSI OMOJIOrMYECKUX OOBEKTOB: BHUIOB,
HOMYJISIMM, TPOAYLIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB, OMOr€OLEHO30B U 3KOCUCTEM, OCOOEHHOCTH
MPOLIECCOB:  HACJIEJICTBEHHOW HM3MEHYMBOCTH, €CTECTBEHHOIO OTOOpa, BHA000pa3oBaHUS,
NpUCIOCOOJICHHOCTH OPraHU3MOB, JCHCTBHS SKOJIOTHYECKUX (DAKTOpPOB Ha OpPraHU3MBI, IEPeHOCA
BEILECTB M IOTOKAa 3HEPIMU B SKOCHUCTEMAax, aHTPONOIE€HHBIX M3MEHEHHMI B IKOCUCTEMAaxX CBOEH
MECTHOCTH, KPyrOBOPOTa BELIECTB M OMOT€OXMMHYECKHIX IIUKIOB B Onocdepe;

yYMEHHE MPUMEHSTh IOJyY€HHbIE 3HAHUS Ui OOBACHEHUS OMOJIOTMYECKUX IPOLIECCOB U
SIBIICHUM, JUIA TPUHATHS NMPAKTHUECKUX PEHICHUI B MOBCEIHEBHOW JKM3HU C LIENbIO 00eCTieueHHs
0€30MacHOCTH CBOETO 37I0POBbsI U 3JJ0POBBSI OKPYKAIOLIUX JIOACH, COOMIOAEHNUS HOPM IPaMOTHOTO
NOBEJCHUS B OKPYXKAIOLIEH MPHUPOTHONW CpeAe, NOHMMaHHE HEOOXOAMMOCTH HCIIOIb30BaHUS
JOCTHKEHUI COBPEMEHHOM OMOJIOrHH ISl PAllHOHAIBHOTO IPUPOIONOIB30BAHUS;

YMEHHE pellaTh 3JeMEHTapHble OHOJOrMYECKHE 3aJaud, COCTaBJISITh CXEMbl IEepeHoca
BEIIECTB U HHEPTUH B IKOCUCTEMAaX (I[eMH MUTAHU);

YMEHHE BBITIOJHATE Ja00paTOPHbIEC M MPAKTHIECKHE padoThI, COOII0AATh MTpaBUia MpH paboTe
¢ y4eOHBIM 1 1a00PaTOPHBIM 000PYIOBAHUEM;

YMEHHE KPUTHYECKH OLEHHBATh W WHTEPIPETHPOBATh HHMOPMAIMIO OHWOIOTHYECKOTO
COJIep’KaHus, BKJIIOYAIONIYIO IICEBJOHAYYHbIC 3HAHHUS W3 PA3IUYHBIX HCTOYHHMKOB (CpeicTBa
MaccoBoi WHGpOpPMAIMK, HAYYHO-TIONMYJISIPHBIE MaTepuanbl), paccMaTpuBaTh IJIOOATbHBIC
9KOJIOTHYECKHE MPOOIEMBbI COBPEMEHHOCTH, (DOPMUPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO
ITO3UILINIO;

YMEHHE CO37aBaThb COOCTBEHHbIE MHCbMEHHbIE U YCTHBIE cOOOIIeHHs, 00001mas
Onoornyeckyro HHHOPMAIHIO U3 HECKOIBKIX MCTOYHUKOB, TPAMOTHO HCIIOJB30BATh MOHSATHIHBIHN
anmnapat OMOJIOTHH.

Pasnen 4. «TemaTtnyeckoe naaHUpoBaHue»
10 knacc

Ne HawmmenoBan | KomuuectBo OcCHOBHBIEC BUBI YUCOHOU ACATETPHOCTH | DJIEKTPOHHEIE HPDO DOpMBI TEKYIIETO
I/ | We pa3JesioB | YacoB (¢ poBeie) KOHTPOJISt
u Bce | Kont obpa3oBaTenbHbIe YCHEBaeMOCTH
TEM ro poiBH pecypcbl)
3
pabort
BI
Tema 1. Buosorus kak Hayka (2 yaca)
1.1 | Buonorus B 1 PackpsIBaTh cozepxaHue TEPMUHOB U BubnvoTeka OTBeT Ha ypoke
crcTeMe MOHSTHI: HAyYHOE MUPOBO33PEHHE, LIOK https://m.edso
HayK Hay4Hasi KapTHHA MHUPA, HAyIHBIH 0.ru/863e6122 http
METOJI,THIIOTE3a, TEOPHS, METOIBI s://m.eds00.ru/863
HCCIIEIOBAHUS. e632a
XapakTepr30BaTh OMOJIOTHIO KaK
HayKy,ee MECTO U POJIb CPEAN IPYTHX
€CTeCTBEHHBIX HayK. [lepeuncisaTh
paszensl OMOJIOTHH B COOTBETCTBUE
c obbexktamMu u3y4eHus. HasbiBathb
BaXHEUIIHE OTpaciy OUOJIOTHUECKUX
3HAHMI U 3a]1a491,CTOSIIIE [IEPest
onosorneit XXI B.
1.2 Mertonsl 1 PackpeiBath conepxaHue Bubnuoteka IMpumene | OTBeT Ha ypoke
NIO3HAHHUS TEPMHHOB HMITOHATHIA: HAYYHBIH LIOK https://m.edso | uue
YKABOM METOJI, METOIbI MCCIIEOBAHMS. 0.ru/863e6122 coBpeMen
IPHPOJIBL XapakTepu3oBaTh OCHOBHBIE METOIBI HBIX
[Ipaktuuec MO3HAHUS )KUBOH MIPHPOJBL: HAaOJIFOJCHHE,
Kas paboTta 9KCIEPUMEHT, ONMCaHKe, H3MEPEHHE, HaljpaBne
Noe 1. HUI
«Ucn OUOJIOTHH
0JIB30
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BaHH Ut
€ pa3BuTHUA
pasim Yenabun
YHBIX cKoil
METO
0B obnacti
npu
n3yde
HHUHU
onon
oruue
CKHX

00BEKTOB»
Tema 2. JKuBble cucteMbl M ux opranusanus (1 yac)

2.1 | buonornmueck | 1 PackprIBaTh copepkaHHE TEPMHHOB H Buonorma | OtBeT Ha ypoke
He CHCTEMBI, MOHATHI:  cUcTeMa,  OHMOJOTHYecKas ecKoe
IIPOLIECCH 1 CHCTEeMa, JIEMEHTHI CUCTEMBI, CTPYKTypa pa3HO00p
UX U3y4CHUE OGUOCHCTEMBI, CBOWMCTBA KUBBIX CHCTEM, asue

0OMEH BEILECTB, Pa3MHOXEHHE, POCT, OJIHOKJICT
pasBuTHE, HACJIeICTBEHHOCTb, OYHBIX
U3MEHYUBOCTD, Pa3apakUMOCTh, OpraHu3M
9HEPro3aBHCHMOCTb, YPOBHH OB B
OpraHu3alliy KU3HU (OnocucTem). Yemnsioun
XapakTepu3oBaTh TIPUHIHITBI CKOM
OpraHu3anuy OHOCHCTEM: OTKPBITOCTD, oGacti
BBICOKas YHOPSI0YEHHOCTb,
CaMOpeTyIIsILHs, HePAPXUIHOCTb.
[IepeuuncnaTe yHHBEpCalbHBIE CBOMCTBA
KUBOTO: €IIMHCTBO XHMHYECKOTO
COCTaBa, pa3ipakuMOCTh, ABIKCHUE,
roMeocTas, poCcT ¥ pa3BUTHE,
HaCJIeACTBEHHOCTh, N3MEHYHUBOCTb,
9BOITIOIHMS (IIPUCTIOCOOIICHHE
K M3MCHSIOIIMMCS YCIIOBUSIM).
ITpuBOAUTE MPUMEPBI GHOCHCTEM
Pa3HOro YPOBHS OpTaHU3aLMH U
CpaBHMBATh MPOSIBICHUS CBOHCTB
YKUBOTO HA PA3HbIX YPOBHSX.
XapakTepu30BaTh OCHOBHBIE IIPOIIECCHI,
IIpoTeKaroIue B OHocucTeMax:
00OMeH BeIeCTB U NpEeBpalleHue
SHEPI'HH, CAMOBOCIIPOU3BEICHNE,
CaMoperyJisiius, pa3BUTHE.
Cobmnroath npaBuiia 6epeKHOTO
OTHOIIEHHUS K )KHBOH NPHPOJIE
Tema 3. XuMHUecKHii COCTaB U CTpPOeHHeE KJIETKH (8 yacoB)

3.1 | Xumnueckuii | 1 PackpriBath cozepkanue TepMuHOB H | Bubnmoteka VYpanscku | OTBeT Ha ypoke
cocTaB TIOHSITHI: anemenTsl-6uorensl, | LIOK https://m.edso | i
KJIETKH. MaKpO3JIEMEHTHI, MHKpPO3JIEMEHTHI;, | 0.ru/863e674e HAyJHO—
BOIIa u MHUHEPAJIBHBIC BEIIECTBA, MOJIEKYJIa MpaKTHye
MHHEpaJIbHBI BOJIbI KaK JAWIIOJb, BOJOPOJHBIC CBSI3H; CKHA
e comu THIPOQIITHHEIE " ruapodoOHbIE LeHTp

BEIIIECTBA. paHaIHo
Jloka3bIBaTh  €IMHCTBO DVIEMEHTHOTO HHOG
COCTaBa KaK OJHO M3 CBOWCTB JKHBOTO. MeMIHH
PacripenensaTb XUMHUYECKUE IIEMEHTBI o

IO TPYIIIaM B 3aBHCHMOCTH OT

KOJIMYECTBEHHOTO MPEICTaBUTEIBCTBA B

OpraHu3Me; XapaKkTepHU30BaTh POIIb

OT/ICNbHBIX AJIEMEHTOB.

BBISBIATH CBS3b MEXK/Y COCTABOM,

CTPOSHUEM MOJICKYJIBI XHMHYECKOTO

COCIMHCHUA U €T0 (byHKLlI/IﬂMI/I B KJICTKE

3.2 | Benxu. 1 PackpeiBaTh cojiepkanne TepMHHOB H | Bubnuorteka OTBeT Ha ypoke
CocraB u noHsTHi: 6enkn, momumepsl, MoHoMepsl, | LIOK https://m.edso
CTpOCHHUE aMUHOKHCIIOTBI,  TENTHAHAs  CBs3b, | 0.ru/863e6
6enkoB TOJIUIICTITUT, ACHATYPALIHSL.

Xapakrepn3zoBaTh OelKM Kak Kiacc
OPraHUYECKUX COCTUHECHUH;
KITaCCU(QUIIMPOBATE HX II0 CTPOCHHUIO
(rnoOynsipHBIe U GUOPHILIPHEIE OSNKH),
HEePEYNCILITh M XapaKTepU30BaTh
GbyHKIMH OeJIKOB



https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6
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3.3 | depmeHTHI — PackpeiBaTh coaepkaHdHe TepMHHOB u | Bubnuoteka OTBeT Ha ypoke
OHooruIecK noHsTuit: ¢epmentsl, aktusHb nentp, | LIOK https://m.edso
ne cyOcTpaTHas crieupu4HOCTb, 0.ru/863e6b72
KaTaJlu3aTop KO(EepMEHTHl,  OIKU-aKTUBATOPbl U
BL. OeNKU-UHTHOUTOPBEIL.
JlabopatopH Vka3bIBaTh 0TS (PEPMEHTOB
ast pabota Ne OT HEOPTaHNYECKUX KaTaIH3aTOPOB.
1.
«3y4enue
KaTaJIUTHIeC
KOH
AKTUBHOCTH
(depMeHTOB
(ua mpumepe
aMMITa3kl
WITH
KaTajJasbl)»
3.4 | Yruesonpl. PackprIBaTh conepikaHue TEPMHHOB U Bubnuoteka OtBeT Ha ypoke
JInnu st MOHATHM: YIIIEBOBL, MOHOCAXapU/IbI, LIOK https://m.edso IIposepounas
Jcaxapuibl, IOJMCaxapubl, IIHOK03a, 0.ru/863e6870 pabota
pubo3a, ne3okcupudo3a, caxaposa,
JIAKTO3a, MaJIbTO3a, LeJUII0103a
(x;eTdaTka), Kpaxmal, TJIIMKOTeH;
JIUITU B, TPUTIILEPUIBI ((KUPBL, Macia),
(bochomunuabl, CTEPOUIBL.
XapakTepu30BaTh YIIICBOMBI, JTHITUIBI
KaK KJIaCCOPraHWYECKUX COCIMHEHMIL.
Knaccuuimpoats yriieBoIbl 1
JIMIHABI TI0 CTPOCHUIO; IEPEUUCTIATD
(GYHKIMH YTI€BOIOB M JIMIHIOB.
CxeMaTHYecKy N300pakaTh CTPOCHHE
MOJIEKYJI YTJIEBOJIOB, JIMITHIOB
3.5 | HyknenHoBBI PackprIBaTh conepikaHue TEPMHHOB U Bubnuoteka OtBeT Ha ypoke
€ KHCJIOTHIL. MIOHATHIA: Ae30KCHPHUOOHYKICHHOBAS LIOK https://m.edso
ATD kucnota (JJHK), pubonyknennoBas 0.ru/863e6d5c
kucnora (PHK), nykneoTnn,
MOJINHYKJICOTUTHAS LIeTIb
(TTOTMHYKIIE0TH L), KOMILIEMEHTaPHOCTb,
¢ynxunn JHK (xpanenue u nepenava
HACJICICTBEHHON MH(MOPMAIUH); BHIIBI
PHK (uH(pOop™MannoHHas, TpaHCIIOPTHAS,
pubocomaibHast); aneHo3uHTpHdOCchaT
(AT®D), makpospruveckast CBA3b.
XapakTepu3upoBaTh HYKJICHHOBbIC
KHCJIOTHI KAaK XUMUYECKHE COSIMHEHHS 1
HOCUTEJIH HACIEICTBEHHOMN
nHpopmarmn.
OTMedaTh 0COOEHHOCTH CTPOEHUS
MOJICKYJT HYKJIenHOBBIX kucioT (JJHK,
PHK) u AT®.
CxeMaTH4YeCcKH N300pakaTh CTPOCHHE
HYKJICOTH/IOB, MOJIEKYJI HyKIICHHOBBIX
kucaot, ATO
3.6 | Ucropus n PackpriBath cozepkanue TepMuHOB H | Bubnmnorteka OTBeT Ha ypoke
METOJIbI TOHSTHIA: KJIETKA, IUTOJIOTHS; LIOK https://m.edso
U3yYEHHS packpbIBaTh COJIepIKaHUE MOTOKESHUM 0.ru/86
KIIETKHU. KJIeTOuHOH TeopuH. Ilepeunciars u
Knerounas XapaKTepH30BaTh OCHOBHBIE METO/IBI
TeopHs U3YYCHUS KJIETKH: (IPUTOTOBIICHUE
Cpe3oB,
OKpaIllBaHHE, MUKPOCKOIIMPOBaHHE,
LEHTpU(YrHpOBaHHe, KyJIbTHBHPOBAHUE
KJIETOK U TKaHeH)
3.7 | Knerka PackprIBaTh colep)kaHHe TEPMUHOB U BubnvoTeka OTBeT Ha ypoke
KaK HOHATHI: KIIETKH (9yKapHOTHYECKas, LIOK https://m.edso
LIEJIOCTHAS MIPOKAPHOTHYECKAsT), IIa3MaTHIeCcKast 0.ru/863e6ff0 https:
KUBast MeMOpaHa (T1a3ManeMma), [Im.edsoo0.ru/863e7
cucrema TJIMKOKAJIMKC, TPAHCIIOPT BEILECTB 16¢c

(TTaccuBHBIH,

aKTHBHBIIT), 3HAOINTO3 ((Daronuros,
IIUHOLIUTO3), 9K30LUTO3, KICTOYHAS
CTEHKa, HyKJICOUI.

CpaBHHUBaTh MKy cOO0H
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9YKapHOTUYECKHE U IPOKAPHOTUUCCKUE
KJIETKH; OTMEYaTh CXOACTBO U Pa3JIMUMs
B CTPOCHHH KJIETOK OaKTepuii,
KUBOTHBIX, pacTeHHUI1 1 TpuOOB

3.8 | Crpoenue 1 PackpsiBaTh coJepikaHue TEPMHUHOB U OtBeT Ha ypoke
9YKapuOTHYC MOHSATHIA: [IUTOILIA3Ma, OPTaHOUIBL, CamocrosiTenpHast
CKOM KJIETKH. sHpoma3Marnaeckas cets (JI1C), pabota
JlaGopatopH anmnapaT [ oJIbJKH, IM30COMBI, BAaKYOlb,
ast pabora Ne MHTOXOH/PHH, TITACTHIBI
2. (XJIOPOIIACTBI, XPOMOILIACTHI,

«3yuenue JIEMKOTIACTHI), PUOOCOMBI,

CTPOCHHUS MHKPOTPYOOUKH, KICTOYHBIH LIEHTP
KIIETOK (ueHTpOCOMA), PECHUYKH,

pacTeHuid, KT'YTHKH, BKIIFOYCHHUS, A7IPO, SACpHASL
JKUBOTHBIX U 0060J104Ka, KapUOILIa3Ma, XPOMaTHH,
Gakrepuit SIIPBIIIKO, XPOMOCOMEL.

oyt OnuCHIBaTh CTPOCHUE DYKAPHOTHIECKON
MHKPOCKOIIO KJICTKH [0 HU300pKCHUSIM U

M Ha Ha MHKpOIIpernaparax;

TOTOBBIX KJ1acCH(UIUPOBATH OPraHOUBI
MHKpoOIIpena

parax u ux

OITHCAHKEY

Tema 4. /KuzHenesiTeJIbHOCTD KJIETKH (6 4acoB)

4.1 | ObmeH 2 PackpeiBath conepkanne TepMuUHOB U | bubnunorteka OTBeT Ha YpOKe
BEIECTB. TIOHSITHH: obOMeH BEIECTB n | UOK https://m.edso Tepmunonoruuec
[Inactuyeck MIpeBpalieHue YHeprun (MeTaboIn3m), 0.ru/863e6ff0 https: KM TUKTaHT
nii OOMEH. ACCUMMIIAIIUSA, TIJIACTUYCCKHI 0OMEH, /Im.edso00.ru/863e7
dortocunTe3. JUCCUMIIIAINS, SHepreTuueckuit oomeH, | 16¢
XeMocHHTE3 ¢dotocunTes, GpoToNnus,

(dochopunpoBanue, MEPeHOCYHK Bubnnoteka
MPOTOHOB, XEMOCUHTE3. LIOK https://m.edso
OnuceIBaTh (HOTOCHHTES, TIPOIIECCHI, 0.ru/86
MPOTEKAIOUINE B CBETOBOM U TEMHOBOM
¢asze.
BBISBIATS IPUYUHHO-CIICICTBEHHbIE
CBSI3U MEX/Y IOIJIOLICHUEM COJHEUHOH
9HEPIHH XJIOPO(UILIOM U CHHTE30M
Mosekyn ATO.
CpaBHMBATh HCXO/HbIE BEIIECTBA,
KOHEYHBIC TIPOYKTHI H YCIOBUSL
MPOTEKaHUs peaKkLuil CBETOBOW U
TEMHOBOH (a3bl POTOCHHTE3A;
CpaBHHBATh (POTOCHHTE3 U XEMOCHHTE3.
OrneHnBaTh 3HAUYEHUE POTOCHHTE3A H
XEMOCHHTe3a JUIsl )KM3HHU Ha 3emiie
4.2 | DuHeprertnuec | 1 PackpsIBaTh cozepxaHue TEPMUHOB U Bubnnoteka OTBeT Ha ypoke

KUl 0OMeH

TIOHSTHIL: YHEPreTHIECKUH 0OMEH,
TJIMKOJIH3, MOJIOYHOKHUCIIOE OpOoKeHue,
CIIHPTOBOE OpOKEeHHUE, OHOTIOTHIecKoe
OKHCIICHHE, KIIETOYHOE JIBIXaHHE,
JUCCUMIIISIINS, (hPePMEHT.
XapakTepn3oBaTb OOMEH BEIIECTB
MpeBpalieHue SHepruu (MeTaboIH3M)
KaK OJIHO MX CBOICTB )KHBOTO.
[MepeuncnsaTb 0COOEHHOCTH
TUIACTHYECKOTO M SHEPTeTHIECKOTO
oOMeHa B KIIETKE; yCTaHABIMBATh
B3aMMOCBSI3b MEXKTy HAMH.

PaznmmaaTs THIIB 0OMEHa BEIIecTB B
KJIETKE: aBTOTPOQHBII 1
reTepoTPOQHBIN.

OnuckIBaTh 3TAILI OHEPIr€TUYCCKOTO
oOMeHa (ITOArOTOBUTEIbHBIH,
OECKHCIOPOIHBIMN, KUCIOPOIHBIN) U
CPaBHUBATh UX MEXIY COOOM.
XapaKkTepn30BaTh PEAKIMHX TIIHKOIN3a,
OpoXKeHHs1, KIIETOYHOTO JbIXaHS;
BBIIBIISITH TIPHUHHHO-CIICICTBEHHBIE
CBSA3U MEXAY I'NTMKOJIU30M, KJIIETOYHBIM
JIBIXaHUEM M CUHTe30M MosieKys1 ATO.
CpaBHuBaTh 3()(HEKTUBHOCTH
OGECKHICIOPOHOTO U KHCIOPOAHOTO
9TanoB

LIOK https://m.edso
0.ru/863e6ff0 https:

/Im.edso00.ru/863e7
16¢c

Bubnuoteka
LIOK https://m.edso
0.ru/86
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4.3 | buocunres 2 PackpsIBaTh cozepxaHue TEPMUHOB U BubnuoTeka OTBeT Ha ypoke

Oenka [IOHSATHIA: I'e€H, TEHETHYECKUI KOI, LIOK https://m.edso
MaTPUYHBII CUHTE3, TPAHCKPUIILIMSA, 0.ru/863e7c98
TPAHCIALHA, KOJIOH, QHTHKOIOH,
pubocoma, neHTpaabHas 10TMa,

MOJIEKyJIIpHast OHOJIOTHS.

OmnpenensiTs CBOHCTBAa TeHETHYECKOTO
KoJia (TPHUINIETHOCTH, OJTHO3HAYHOCTb,
BBIPO’KAEHHOCTD, YHUBEPCAIBEHOCTS,
HETIepeKPHIBAEMOCTh, HETIPEPHIBHOCTB).
OnuchIBaTh 3TAIlbl peaau3aniu
HACJIeICTBEHHOI HHPOPMAIINK B KIICTKE.
CpaBHUBAaTh PEAaKLUKM MATPUYHOTO
cunre3a mosiekya PHK u Genka B kietke

4.4 | Heknerouns | 1 PackpsIBaTh cozepxaHue TEpPMUHOB U Bubnuoteka OTBeT Ha ypoke
e popmbI MIOHSTHIA: BUPYC, BUPYCOJIOTHS, KATICH]I, LIOK https://m.edso
KHU3HU — Oakteprodar, BUpyc HMMyHOIeuInuTa 0.ru/863e7aae
BHUPYCBI yenoseka (BIY), oHKOreHHEIE BUPYCHL

XapakTepu30BaTh BUPYCHI Kak
HEKJICTOYHYIO (hOpMY XKU3HU;
0COOEHHOCTH CTPOCHHUS U
KU3HEACATEIBHOCTH BUPYCOB.
OnuceIBaTh KU3HEHHBIH UK BUPYCOB
HMMYHOIE(HUIUTA YeTIOBEKa; pa3iindaTh
Ha pucynkax BTM ((Bupyc TabauHoit
Mo3aukH), 6akrepuodar, BUY.
OO0OCHOBBIBATh U COOMIOATH MEPHI
NpOGHUIAKTUKH PaCIPOCTPaHEHHS
BUPYCHBIX 3a00J1€BaHHUM
(pectiupaTopHBIE, KETYAOTHO-
KHUILIeYHbIe, KIIeeBoi sHIedanmuT,
BUY-undexmms)

Tema 5. PazmHoKeHHe M HHAUBHUYAJbHOE Pa3BUTHE OPraHu3MoB (5 4acoB)

5.1 | XKusuennsni | 1 PackpbIBaTh conepKaHue TEPMUHOB U Bubnuoteka OtBeT Ha ypoke
LUK MOHATHIL: KIeTOYHBIH UK, nHTepdaza, | LLOK https://m.edso
KIIETKH. PpeIyIIHKAIHs, XpPOMOCOMa, KAPHUOTHII, 0.ru/863e7dc4
Henenne TarIOMIHBIN, TUIIIOMTHBIN
KIIETKH. XPOMOCOMHBII HAbOP, XPOMaTH/IBI;

Muros. MHTO3 €ro CTaJuH: npodasa, Meradasa,

JlabopatopH aHadasa, Tenodasa.

as pabota Ne OnuceIBaTh KU3HEHHBIH UK KICTKH;

3. MEPEUHUCIIATh U XapaKTepH30BaTh

«Habmoznen MIEPUOABI KIIETOYHOTO LIUKJIA,

He MUTO32 B CpaBHHBATh UX MEXIY COOOM.

KJIETKaxX OnuchIBaTh CTPOCHUE XPOMOCOM,

KOHYHKa KapHUOTHIIOB OPraHU3MOB, CPAaBHUBATh

KOpelIKa XPOMOCOMHBIE Ha0OPBI KJIETOK.

JIyKa Ha CpaBHMBATb CTaIUM MUTO3A.

TOTOBBIX Paznnuate Ha MUKpOTIpenapaTaxu

MHKpoOIIpena PHUCYHKaX CTa/IMH MHTO3a.

patax» PackpbiBaTh OHOTOTHIECKUIA CMBICIT
MHTO32

5.2 | ®opmsr 1 PackpeiBaTh conepxaHue TEPMUHOB U BubnuoTeka OtBeT Ha ypoke
Pa3MHOXEHH MOHSATHIA: pa3MHOKeHHe, KIoH, nojoBeie | LIOK https://m.edso
s KJIETKH (TaMeThI), 0.ru/863e81b6 http
OpraHu3MOB SUTEKIIETKA, CIIEPMATO30M /I, 3UT0Ta, s://m.eds00.ru/863

JIeJIEHHEe HaIBOE, TOYKOBAHUE,
criopyJsis, pparMeHTanusi,
BEreTaTHBHOE Pa3MHOXKEHHE, CEMEHHOE
pa3MHOXKEHHE, ObUICHHE, TBOHHOE
OILIOIOTBOPEHHUE, TIOJIOBBIE JKeJe3bl,
CEMCHHUKH, ANYHUKH, OTIJIOAOTBOPEHUE
(HapyxHoe,

BHYyTpeHHee). XapaKTepu30BaTh
OCOOEHHOCTH

1 3HaueHne OECIIoNIoro U MOJIOBOrO
CIOCOOOB PA3MHOKEHHS.

Beiaessth BUIBI 6ECIONOro
Pa3MHOKEHHUS; BBISIBJISATH B3aHMOCBSI3H
Mexay Gopmamu 1 ciocobaMu
Pa3MHOXXEHUS, U UX OHMOJIOTHYECKUM
3HAYEHUEM.

e831le
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Brnanets npuémamu BereTaTuBHOTO
Pa3MHOKEHHS KyJIbTYPHBIX PacTCHUI
(Ha mpuMepe KOMHATHBIX).
XapakTepu30BaTh MOJIOBbIEC KIETKH:
SIMLIEKJIETKH, CIIEPMATO30MIbl;
BBISIBJISITH OCOOCHHOCTH

HUXCTPOCHUS

53

Metios 1

PackprIBaTh conepikaHue TEPMHHOB U
TIOHATHNA: ME03, KOHbIOTAIIHS
XPOMOCOM, TIEPEKPECT (KPOCCHHTOBED)
XpOMOCOM, TaMETBhI.

XapakTepu30BaTh Meii03 Kak crocod
KJIETOYHOTO JEJIEeHHs; OMHUCHIBATH MEHO03
TI0 CTaJusIM; CPaBHUBATh CTaJUU Meio3a
U MUTO3a.

PaznnuaTs Ha prCyHKax CTaauu Meio3a;
packpbIBaTh OMOIOTHYECKOe 3HAUCHHE
Meifo3a

Bubnuoteka
LIOK https://m.edso

0.ru/863e7f4a

OTBeT Ha ypoke
CamocTosTenbHas
pabota

54

Ob6paszoBann | 1
€ U pa3BHUTHE
MOJIOBBIX
KJIETOK.
Or1010TBOP
eHue

PackpsIBaTh cofepkaHue TEPMHHOB U
MOHATHUIN: MEi03, KOHBIOTAITHS
XPOMOCOM, TIEPEKPECT (KPOCCHHTOBED)
XpOMOCOM, TaMETHL.

XapakTepu30BaTh Mei03 Kak crocod
KJIETOYHOTI'O JIeJICHHs; ONIUCHIBATH MEH03
10 CTaJUsIM; CPaBHUBATh CTaUU Melo3a
U MUTO3a.

Pasnnyars Ha pucyHkax ctaauu Meiosa;
packpbIBaTh OMONIOTHYECKOEe 3HAUCHNE
Meiio3a

Bbubnuoteka
LIOK https://m.edso

0.ru/863e81b6

OTBeT Ha ypoKe

55

Wupusunyan | 1
BHOE
pasBuTHE
OpraHu3MOB

PackpbIBaTh coepkaHue TEPMHUHOB U
MOHSATHIA: OHTOTEHE3, SMOPHUOTCHE3,
3WroTa, ApodIiieHne, OIaCTOMEPHI,
Mopyia, Onactyina, 6JacTonensb,
racTpyina, Helpysa, OpraHoreHes;
3apO/IBIIIEBbIE IUCTKH: IKTOCPMA,
Me30/epMa, SHTOIepMa;
MOCTAMOPUOHANIBFHOE Pa3BUTHE: HPSIMOE
U HETIPpSAMOe (JINYHHOYHOE);
MeTaMopdo3, Meracrnopa, MHKPOCIIOpa,
MBUTBLIEBOE 3E€PHO, CIICPMHH,
3apO/IbIILIEBBIA MEIIOK, IBOIHOE
OILIOIOTBOPEHHE.

Omnpexnensars 3Tarbl SMOPHOHATEHOTO
Pa3BUTHS XOPIOBBIX HA CXEMaX U
mpenapaTax M OMUCHIBATH MPOIIECCHI,
MPOUCXOSIIIE Ha KAKOM JTarle.
CpaBHHBATh NIEPHOBI OHTOTCHE3a;
MPSIMOE U HEMPsAMOe (JINYUHOIHOE)
MOCTAMOPUOHANEHOE PAa3BUTHE,
3apOJIBIIIH YEJI0BEeKa U IPYTHX
XOPIOBBIX.

OOBACHATH OMOJIOTHYECKOE 3HAUYCHUE
Pa3BUTHS C METaMOP(O30M;
OTPHIIATEILHOE BIMSHUE AJIKOTOJIS,
HUKOTHHA M JPYTUX TEPATOTEHHBIX
(haKTOpOB Ha pa3BUTHE 3aPOIBIIIIA
YeJioBeKa.

OnuchIBaTh MPOIECC TBOWHOTO
OIUIOIOTBOPEHHS Y [IBETKOBBIX PACTEHUIT

Bubnuoteka
LIOK https://m.edso

0.ru/863e8436

Hzmenun
BOCTb
OpraHu3M
0B,
obuTaroI|
ux/mpon3
pacraron
X B
Yens6un
CKOM
obnactu

OTBeT Ha ypoke

Tema

6. HacieacTBEHHOCTh

M M3MEHYHBOCTH OPraHu3MoB (8 yacos)

6.1

I'eneruka — 1
Hayka

[
HACJIeICTBCH
HOCTH U
HM3MEHYMBOCT
i

PackpriBaTh COJCPIKaHNE TEPMUHOB U
MOHATHIA: T€H, TEHOM, [CHOTHII,
(eHOTHIT, XPOMOCOMBI, AJIICTbHBIC TEHBI
(annenu), TOMO3UroTa, TETEPO3UTOTA,
JIOMUHAHTHBIH pU3HaK (TEH),
pelecCHBHBIN TPU3HAK (TEH), YUCTas
JIUHUS, THOPUL.

[epeuncrsaTs U XapaKTepu30BaTh
METO/Ibl TEHETHKH: THOPUI0JIOTUYESCKHIA,
[UTOT€HETHYECKHI, MOJIEKYJISIPHO-
TCHETUYECKHiT; TOMHHAHTHBIC U
pelecCHBHbIC PU3HAKK PACTCHUH U
JKMBOTHBIX.

BubnvoTeka
LIOK https://m.edso

0.1u/863e86f2

Kuzne u
JIEATENbH
octu H.B.
Tumodee
Ba-
PecoBcko
ro Ha
TEPPUTOP
uu
Yensoun
CKOM
obnactu

OTBeT Ha ypoke
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ITonp30BaThCs TCHETHYECKOM
TEPMHUHOJIOTHEN 1 CUMBOJIUKOM JU1st
3aIIMCH TCHOTUITUNYCCKUX CXEM
CKpeLIMBaHHS

6.2 | 3aKoHOMEpH PackpsIBaTh conepkaHue TEPMHHOB U BubnvoTeka OTBeT Ha ypoke
0CTH MTOHSATHIA: MOHOTHOPUIHOE LIOK https://m.edso
HacJIeI0BaHH CKpelIMBaHue, PCHOTUITHYCCKHC 0.ru/863e8878
sI TIPU3HAKOB. IPYIIIbL, THOPUA0TIOTHICCKUI METO,

Monorubpun YHCTBIC JINHUH, TOMUHUPOBAaHHE TCHOB

HOE (montHOE, HEMOJIHOE), PaCIeIICHHE

CKpEILINBAaHU B IOTOMCTBE.

e OnuceIBaTh METOUKY TIpoBeAeHuUs I
MeHnzeneM ONbITOB O U3YYCHUIO
HACJIeJJOBAHUS OJJHOMN Iaphbl IPU3HAKOB Y
ropoxa II0CEBHOTO.
PackpeIBaTh CosiepyKaHUE 3aKOHOB
eAnHO00pa3ns THOPHIOB IIEPBOTO
MOKOJICHUS ¥ 3aKOHA PACIICIIICHHUSL.
OOBSCHITH THIIOTE3Y YUCTOTHI TaMeET.
3amucHIBaTh CXEMbl MOHOTHOPHUIHOTO
CKpEILIMBAHHUS, OOBSICHATD €TI0
LIUTOJIOTNYECKHE OCHOBBI M PELIaTh
TCHETHYCCKHE 3a1a9i
Ha MOHOTHOPHAHOE CKpEIIMBaHHE

6.3 | Jurubpumgao PackpwiBath conepkaHie TEPMUHOB U Bubnnoteka OTBeT Ha ypoke
e MOHSTHH: AUTHOPUAHOE CKPEIBaHNE, LIOK https://m.edso
CKpELINBaHU aHAIM3HPYIOLIee CKPELBAHUE. 0.ru/863e89a4
€. OnuceiBaTh onbIThl [. Mennens
3akoH T10 H3YYCHHIO HACJICOBAHUS IBYX Map
HE3aBUCHMOT IIPU3HAKOB Y TOpOXa MOCEBHOTO.

o PackprIBaTh conepixaHue 3aKoHa

HacJIeI0BaHH HE3aBUCHMOTO HaCJIeIOBAaHUS

sI IPU3HAKOB MIPU3HAKOB.
[IpuMeHATh MaTEMaTHYECKUI pacyeT ¢
MIOMOUIBIO METO/1a IEPEMHOKEHHS
BEPOSITHOCTEH U 3alUCh C TOMOIIBIO
(EHOTUITNYECKHUX PaJUKAIOB
pacuIeIIeHHs] IPU3HAKOB Y TOTOMKOB
10 (PEHOTHITY U TCHOTHITY.
3anuchIBaTh CXEMBI JUTHOPHIHOTO
CKpELIUBaHHUS, OOBSICHSTH €T
LUTOJIOTUYECKNE OCHOBHI U pelIaTh
reHEeTHYeCKHe 3a1a4i Ha TUTHOpUIHOE
CKpelIUBaHNE

6.4 | CuemnenHoe PackpeIBaTh conepxaHue TEPMUHOB U BubnuoTeka OtBeT Ha ypoke
HacJIeI0BaHH TIOHSTHI: CLEMJIEHHOE HaclleJOBaHUE LIOK https://m.edso IIpoBepounas
€ TPU3HAKOB. MPU3HAKOB, PEKOMOHMHAIHS T€HOB, 0.ru/863e8c60 pabora
JlaGopatopH TEHETHYECKUE KApThl XPOMOCOM,
as pabora Ne MOpTraHusa.

5. HazbiBaTh OCHOBHBIE MOJIOKEHUS
«3yuenue XPOMOCOMHOM TeOpuu

pe3ynbTaToB HacyencTBeHHocTH T. Moprasa;
MOHOTHOPHI packpeIBaTh conepkaHne padoTsl T.
HOTO Moprasa 1o CreruieHHOMY

u HACJICJOBAHHIO T€HOB M IIPHYHHBI
JUTHOPHIHO HAPYLICHHUSI CLETUICHHUS MEX/Ty TCHAMH.
ro 3anuchiBaTh CXEMbI CKPELIMBAHUS TTPH
CKpEIIUBaHH CIICTUICHHOM HAacJIeI0BaHHHU, O0BSCHATh
Ty NPUYHHBI PeKOMOUHAIINH TEHOB,
JPO30(HITBI OIPENENATh YHCIIO TPYIII

Ha TOTOBBIX CILICTUICHHUSI TEHOB; pellaTh FeHETHIECKUEe
MHKpoIIpena 3a/1a4M Ha CLETJICHHOE HACIIEI0BaHUEe
parax»

6.5 | I'eneruxa PackprIBaTh colep)kaHHe TEPMUHOB U BubnvoTeka OTBeT Ha ypoke
nosa. HOHSTHIA: XPOMOCOMHBIN Habop, LIOK https://m.edso
HacnenoBan ayTOCOMBI, II0JIOBBIE XDPOMOCOMBI, 0.ru/863e8c60
ue TOMOT'aMETHBIH 110JI, TeTepOraMeTHBII
MPH3HAKOB, TI0JI, CLIETUICHHOE C TT0JIOM
CIICTUICHHBIX HaclleJJOBaHHUE TIPU3HAKOB.

C TI0JIOM OOBLACHATH LIATOJIOTUYECKHE OCHOBLI

XPOMOCOMHOTI'0 MEXaHU3Ma
OMpeeNICHNs TI0JIa Y Pa3NUYHbIX
OpPraHU3MOB.
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CpaBHI/IBaTI) 3aKOHOMEPHOCTHU
HacCJIeAOBaHUs MIPU3HAKOB, CHCIUICHHBIX
W HE CIEIJICHHBIX CIOJIOM. Pemath
TCHCTUYCCKHUE 3a1a4i Ha HACJICIOBAaHUC
CHCIUIEHHBIX C I10JIOM IIPU3HAKOB

6.6 | M3menunBoc PackprIBaTh conepkaHue TEPMHHOB U Bubnuoteka OrtBeT Ha ypoke
Tb. TIOHSTHI: U3MEHUHBOCTb, LIOK https://m.edso
Henacnencrs HacIeACTBEHHAS U3MEHUHUBOCTD, 0.ru/863e8efe
CHHas HEHaCJIe[ICTBEHHAs] H3MEHIHNBOCTD,
NU3MEHYHUBOCT MOM(UKALIMOHHAS NU3MEHYHBOCTb,
b. BapHALMOHHBIN Ps1Ji, BAPUAHTA,
JlaGopatopH BapHalMOHHAs KpHBas, IPU3HAK, HOpMa
as pabota Ne peaxunu, KOJIM4eCTBEHHbIE U
6. KaueCTBEHHbIC MTPU3HAKH.
«3y4yenue Krnaccndumuposats BAIbI
MoauUKaIH HN3MEHYMBOCTH U BEISIBIITH UX
OHHOH OHonornIeckre 0COOEHHOCTH.
HN3MEHYUBOCT [MepeuncnaTs cBoiicTBa
u, MOIU(UKALIMOHHON U3MEHYUBOCTH U
MOCTPOCHHUE OOBACHATH €8 3HAUCHHE IS
BapHalMOHH OpraHU3MOB.
oro psna u Pa3nuyaTh KOIMYECTBEHHBIE U
BapHaIIOHH KauyeCTBCHHBIE IIPH3HAKH; CTPOUTH
Ol KpUBOII» BapHALIMOHHBIN psiJl, BAPHALIMOHHYIO
KPHBYIO, BEIYHCIISITE CPEJHEE 3HAUCHUE
MIpU3HAKa
6.7 | Hacnencreen PackpeIBaTh cozepKaHue TEPMUHOB U BubnuoTeka Paszeutne | OtBer Ha ypoke
Hast TIOHSTHUH: HAC/IeICTBEHHAS LIOK https://m.edso | B
HM3MEHYMBOCT HM3MEHYMBOCTH, KOMOMHATUBHAS 0.ru/863e8d78 Yenabuu
b HN3MEHYMBOCTh, MyTaI[OHHAS CKOM
HW3MEHYMBOCTh, MyTaHT, MyTallUH: oGacti
TeHHbIE, XDPOMOCOMHBIE, TCHOMHBIE; 3/IpaBOOX
TIOJTAIUION VS, AHEYTIIION/IHS, MyTareHbl. paHeHus,
XapakTepu3oBaTh HACIEACTBCHHYIO BITUSTHUS
U3MEHYUBOCTb; ()OPMYITUPOBATH 3AKOH MYTareHo
TOMOJIOTHYECKHUX PSAZ0B B Ha
B HaclleZICTBeHHOM n3menuusoctu H. 1. 3/10pOBbE
BaBuiioBa 1 00BSCHATH €T0O YeJIOBEKa.
3HAUCHHUE JJIs1 ONOJIOTUH H CEIEKIHH.
MyTaIui, posib PaKTOpOB-MyTarcHoOB. Mytarexn
CpaBHMBATh BH/BI MYTaIlMi; BEISIBIATH BI,
TIPUYUHBI HACIIeICTBEHHOMN creruhu
WU3MEHYHUBOCTH, HCTOYHHKH MYTarcHOB B YecKHe
OKpY’KaroIei cpeze (KOCBEHHO). JUIs
XapakTepru3oBaTh BHESICPHYIO Yensnbun
HACJIeICTBEHHOCTh U H3MEHYNBOCTh CKOH
KrnaccuguuupoBats MyTanuu: TeHHBIE, obnacru,
XPOMOCOMHBIE, TEHOMHBIE ¥ IPUBOAUTD "
MIPUMEpPBI MyTaIHH. MEXaHU3
OOBSICHATH IPUYNHBI BOSHUKHOBEHHS MBI  HX
BO3/EHCT
BUS
6.8 | I'eneruxa PackprIBaTh coaepikaHue TEPMHHOB U OTBeT Ha ypoke
YenoBeKa MOHATHI: KAPHOTHII YENIOBEKa, CamocrosTenpHast
[IpaxTrueck LIUTOTEHETUYECKUI METO/I, pabota

ast pabota Ne
2.
«CocraBneH
W€ U aHAJIHN3
POIOCIIOBHBI
X YEJIOBEKa

TeHEeaTOTHYECKHI METO/I, POIOCIOBHBIE,
GIIM3HEIIOBBIA METO/I, HACTIEACTBEHHbIE
60s1e3HU: (MOHOTCHHBIE,

C HaCIIeICTBEHHOU
MPEAPACTIONOKESHHOCTHIO,
XPOMOCOMHBIE), METUKO-TEHETHIECKOE
KOHCYJIbTHPOBaHHE.

IMepeuncisiTe 0COOEHHOCTH H3YYSHHUS
TeHETUKH YeNI0BEKa; IPUBOIUTH
MPUMEPBI HACIIEICTBEHHBIX OOJIe3HEH
YeJI0BEKa, XapaKTEPU30BaTh METOIBI HX
npoHIaKTHKH; 000CHOBHIBATH
3HAYCHUE

MCIUKO-TCHETUYCCKOI'O
KOHCYJIbTHPOBAHHUSL.

BBISIBISIT U CPABHUBATH MKy COOOM
JIOMHHAHTHBIE U PEIIECCUBHBIE MPU3HAKK
YeJI0BeKa.
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CocTaBiATh U aHAJIM3UPOBATH
POIOCIOBHEIE YeJIOBEKa

Tema 7. Ceslekuusi Opranu3MoB, OCHOBbI 0M0TeXHOJI0rHH (4 yaca)

7.1 | Cenekuus 1 PackpeiBath cozepaHue TEPMUHOB U BubnvoTeka OTBeT Ha ypoke
Kak HayKa 1 MIOHSITUH: CeNeKIMs, COPT, MOPoJa, LIOK https://m.edso
rporuecc IITaMM, JOMECTUKAITUS, FITH 0.ru/863e9214

0JIOMaIIHUBaHKE, [IEHTPHI
MHOT000pa3ust ¥ MPONCXOKICHHS
KyJIBTYPHBIX pacTCHUi 1
KUBOTHBIX, THOpHAN3ALHS,
HCKYCCTBEHHBII 0TOOP.

7.2 | Meroasl u 2 PackpsIBaTh cofepkaHue TEPMHHOB U BubnvoTeka IMpumene | OTBeT Ha ypoke
JOCTHKEHUS HOHATHIL: HCKYCCTBEHHBIH 0TOO0D, LIOK https://m.edso | nue
CeJICKINU MAacCOBBIiT 0TOOP, MHUBHU Ty JIbHBIA 0.ru/863e9214 pas3nu4H
pacTeHui 1 0T00p, FKCTEPhEP, OIN3KOPOACTBEHHOE BIX
JKUBOTHBIX CKpeIMBaHNe, YACTAs JIMHUSA, METOJIOB

reTEePO3HUC, HEPOICTBEHHOE CENeKIUH
CKpEIIMBAHHUE, UL
UCKYCCTBEHHBIII MyTareHes, pa3BUTHA
nosuruion 1. CpaBHUBATH (HOPMBI CEJBCKOT
HCKYCCTBEHHOTO 0TOOpa (MaccoBOTO 1 0
HHIUBHIYAIBHOTO), BUIBI X035HCTB
rubpuau3ayy (0IM3KOPOACTBEHHON H a B
OTJIAJICHHOM ), CIIOCOOBI MOTYYCHUS peruoH
TIOJTUILIONIOB.
Buenpen
uem
HOBEHINU
X
JIOCTHXKE
HUH
CENCKIUH
TUTOJJOBBI
X,
SITOJTHBIX
"
JIeKopaTh
BHBIX
KYyJIBTYp
Ha
TEPPHUTOP
uu
obmactu
(Hayuno—
MPOU3BOJ
CTBEHHOE
o0benuHe
HHE
«Canpl
Poccuny)

7.3 | buotexnono | 1 PackpwiBath coaepxaHre TEPMUHOB U Bubnnoteka OTBeT Ha ypoke
rus KaK MOHSATHI: OUOTEXHOJIOTHSI, KIIETOYHAS LIOK https://m.edso TIpoBepounas
0oTpacib HMH)XXEHEPHs, TCHHAsl HH)KEHEPH, 0.ru/863e9336 pabota
MPOU3BOJICTB KJIIOHHPOBAHUE, TPAHCTEHHBIC
a opraausmsl, [ MO (reHeTH4ecKku

MOIU(PHUIUPOBAHHBIE OPTaHU3MBI).
XapakTepu30BaTh OMOTEXHOJIOTHIO KaK
0Tpaciib MPOU3BOJICTBA
11 xnace
Ne Haumenosan | KomuuectBo OcHOBHBIE BUJIBL yueOHOH | DeKTpoHHBIE HP30 DopMbl
n/m Ve pa3ienoB | 4acoB JIeSITEIIEHOCTH (unrpoBsIe) TEKYyIIETO
u Bce | Kontp o0pazoBaTelbHbIE KOHTPOJIS
TeM ro OJIbHBI pecypcsl) yCIIeBa€MOCTH
e
pabot
bl
Tema 1. DBomouuonnas 6uosnorus (9 yacos)

1.1 DBOJIIOIHUS U 1
METOJIbI €€

U3y4YECHUs

PackpbIBaTh cosiepkaHie TEPMUHOB U
MOHATHHN: DBOJIIOLMSI, IEPEXOIHBIE
(hopMbI, HUITOTCHETHYESCKHE PSIbI,
BH/JIbI-HJIEMUKH, BUJIbI-PEIIUKTHI,

Bubnuoteka

LIOK https://m.edso
0.ru/863ea20e

OTBeT Ha ypoke
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3aKOH 3apOJIBIIICBOIO CXO/ICTBA,
OUOTeHETHYECKHIT 3aKOH,
TOMOJIOTHYHBIC U AaHAJIOTHYHBIC
OpraHbl, PyAMMEHTAPHBIC OPTaHBI,
aTaBH3MBL.

IlepeyncsiTe OCHOBHBIE ITAIIBI
Pa3BUTHSI 3BOJIOLIUOHHO TEOPUH.
XapakTepH30BaTh CBUICTEIBCTBA
9BOJIFOLIMH: [ATICOHTONIOTHYECKHE,
Onoreorpaduyeckue,
9MOPHOIOTHYECKUE, CPABHUTEIBHO-
AHATOMHYECKHE, MOJICKYISIPHO-
OHOXUMUYECKHE.

IIprBOANUTE MPHMEPHI HEPEXOIHBIX
(hopM OpraHu3MoB,
(HIOreHETHYECKHUX PAIOB.

1.2 HUcropus PackpsIBath coneprxanue TepMuHOB M | Bribnmnoteka OrtBeT Ha ypoke
pa3BHUTHA TIOHSTHI: CHCTEMAaTHKa, LIOK https:/m.edso
MIPe/ICTaBIICH €CTECTBEHHBIH 1 HCKYCCTBEHHBII 0.1u/863e9570
uit oT60p. -
00 XapakTepH30BaTh OCHOBHbIC
IBOJIOINI 9BOJIIOIIMOHHBIE HJIEH, KOHIETIIUU 1
TEOPHH; CPAaBHUBATH B3TJIIBI HA BUJT
u spororuro K. JIunnes, XK. B.
Jlamapka, Y. [lapBuHa.
OnenuBath BKiIax JInHHEs B pa3BuUTHE
CHCTEMAaTUKH U 00BACHATh MPUHIHAIIBI
1.3 Bun: PackpeIBatTh coziepkaHue TepMHHOB U | Brubnuoteka Omnucanne | OTBeT Ha ypoke
KPHUTEPHHU H TIOHSITUI: MEKPO3BOJIIOLUS, BH/I, LIOK https:/m.edso | $enoruno
CTPYKTYypa. KPUTEPHHU BHAA, apeajl, OIS, 0.ru/863e9cle B
[omystust TeHO(OH]I, MyTaIluH, KOMOUHAITUH - pacteHuit
Kak Kak T'€HOB. u
JJIeMeHTapHa XapakTepu30BaTh BAJ KaK OCHOBHYIO JKUBOTHBI
s € IUHUIIA CHCTEMaTHUYECKYIO eIUHUILY U X
BUIA LIEJIOCTHYIO OMOJIOTUYECKYIO CHCTEMY. YensOunc
JlaboparopHa BoiaensaTs kpurepun Buaa KoM
s pabota Ne (Mopdhonoruyeckui, obmacTu
1. (U3NOTIOTUIECKUH, ONOXIMUYECKHUH, o
«CpaBHeHue TeHETUYECKHIA, Mopdoor
BHUJIOB 110 9KOJIOTMYECKHUH, reorpaduIecKuii) u HYECKOMY
Mopdonornya MIPUMEHSTh KPUTEPHH JUISl OIIMCAHHS KPHUTEPHIO
€CKOMY KOHKPETHBIX BUJIOB.
KPHUTEPHIO) XapakTepu30BaTh MOIYJIAIHIO KaK
CTPYKTYPHYIO €ANHHUITY BUAA U
9BOJIIOIHN.
OnuchIBaTh NOMYISIINIO 1O
OCHOBHBIM
MOKa3aTeJIsIM: COCTaB, CTPYKTypa
14 JBwxyuiue PackpbiBath comepkanne TepMUHOB 1 | bubnunorteka OTBeT Ha ypoke
CHIIBI TIOHSTHH: KOMOMHATHBHAS LIOK https://m.edso CamocTosTeTbH
(smemeHTapH HN3MEHYUBOCTh, MYTAIUH, 0.1u/863e99¢6 as pabora
bIe MYTaI[MOHHBIH IpoLecc,
(baxTopbI) TMOITYJISIIIMOHHBIE BOJIHBL, Ipeid
IBOJIOLIMU T'€HOB, N30SIV, MUTPALHH.
XapakTepu30BaTh dJIeMEHTapHbIC
(baKTOPBHI HBONIOLMHU: MYTAI[HOHHBIH
nporiecc, KOMOMHATHBHAS
HU3MEHYMBOCTH, MOMYJISILIMOHHbIE
BOJIHEL, JIpeti(h TeHOB, H30IISANNS,
MHTpanys.
YcranaBnuBaTh IPHIHHHO-
CJIC/ICTBEHHBIE CBSI3H MEX]LY
MEXaHU3MOM U pE3YyJIbTATOM ﬂeﬁCTBHﬂ
JBIDKYIIUX CHJI (3JIEMEHTapHBIX
(haKTOPOB) PBOJFOLIUH
15 EcrecTBeHHBI PackpeiBath cosiepkanue TepMHHOB 1 | Brubnuoteka OtBeT Ha ypoke
i oTOOp U TTOHSTHIA: €CTECTBEHHBIH 0TOOD, LIOK https:/m.edso
ero GopMsI 0opb0a 3a CyImecTBOBaHUE. 0.1u/863e9das

OnuceIBaTh MEXaHU3M AeiCTBHS
€CTECTBEHHOT0 0TOOpA.
Xapaxtepu3oBaTh GOpMBI
€CTECTBEHHOT0 0TOOpa (IBIKYLIHNIA,
CTaOUIN3UPYIOIIHH, TU3PYITUBHBIN)
1 CPaBHHUBATh X MEXy COOOH.

BubnunoTteka

LIOK https://m.edso
0.ru/863e9ed0
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Xapaxrepu3oBats 60pE0y

3a CyIIeCTBOBAHHE U CPAaBHUBATH €&
BUJIbI (MEKBUI0BAsT, BHYTPUBHIOBAS,
60opbOa ¢ HeOIArONPUATHBIMU
(akTOpaMu BHEIIHEH cpejibl)

1.6 Pesynbrats 1 PackprIBaTh conepkaHue TEPMHUHOB U OrtBeT Ha ypoke
9BOJIIOLHN: TIOHSTHI: IPUCIOCOOICHHOCTD,
npucroco6ie MTOKPOBHUTEIHCTBEHHAS 1
HHOCTh IIpeocTeperaroas OKkpacka,
OpraHU3MOB MacKUpPOBKa, BUI000pa30BaHUE.
u OnuchIBaTh MEXaHU3M
BUI000pPa30B BO3HHKHOBEHUS PUCIIOCOONIECHHH y
aHue. OpraHU3MOB.
JlaGoparopHa BouBnsaTs o nu3o0pakeHHsIM, Ha
st paborta Ne JKHUBBIX ¥ (PUKCHPOBAHHBIX
2. TIpernapaTax IpHMepsI
«Omnwucanue MIPUCTIOCOOJIEHHOCTH PACTEHHH 1
npucroco6ie JKMBOTHBIX K YCIIOBUSIM CPEIIBI
HHOCTH o0OHuTaHus, TOKa3bIBATH
OpraHu3Ma OTHOCHTEIBHYIO LIEJIECO00Pa3HOCTh
ee MIPUCTIOCOOICHHUH.
OTHOCHUTEIIbH XapakTepu30BaTh CIIOCOOBI U
oro MeXaHU3MBI BUI000pa30BaHus;
XapakTepay OIUCHIBAaTh M CPAaBHUBATH OCHOBHEIC
(OPMBI SKOJIOTHYECKOTO U
reorpauIecKoroBUI000pa30BaHHMs
1.7 Hanpasnenn | 2 PackpbIBaTh coziepkanue TepMHHOB U | Brubnuoteka OtBeT Ha ypoke
s U yTU MOHATHH: MAaKpPO3BOJIIOLIUS, LIOK https:/m.edso IIpoBepounas
MaKpO3BOITIO (unorenes, buonornyeckuit mporpece | o r,/863e9fde paGota
%071 U perpecc, apomophos, -
HAMOAanTanys, 00mmas qereHepanys,
aJlanTHBHAsI pajnanysl.
Xapaxtepu30BaTh (GOPMBI IBOIIIOIUHL.
BruBnsats apoMopho3sl 1
HANOAJANTALNN YPACTCHUH U
KHUBOTHBIX.
CpaBHHUBATh OMOJIOTHYECKUH
mporpecc 1 OMOIOTHIECKHi perpecc,
apoMop(03, HIMOATANTALNIO U
OOIIYIO JIereHepalHIo.
BBISBIAT B3aIMOCBSI3H MEXITY
ITyTSIMU 1 HAIIPABJICHUSMH 3BOJIFOLIUH
Y PacTeHHH M )KUBOTHBIX
Tema 2. Bo3HnKHOBeHHe H pa3BUTHE KU3HU Ha 3emJe (9 4acoB)
21 Hcropus 2 PackpsiBath conepixanue TepMuHOB | Brbnmoteka OTBeT Ha ypoke
KHU3HU TIOHSTHUI: KpeanoHu3M, abHoTeHe3s, LIOK https://m.edso
Ha 3emie u BUTAJIN3M, TTAHCTIEPMHS1, OHOTI033, 0.ru/863e9cle
METO/IbI €€ KoarepBaThl, MPOOUOHTHI, -
H3y9IEHHS. cuMOunoreHes. XapakTepu3oBaTh
FI/I};'[LE)TGSLI METOIbI HsyqumI[) I/ICTOI])I)H‘JCCKOFO Bubmiorexa HOK
HPOMCXOXKIE HPOIIIOro 3eMiTH. https:/m.eds00.ru/863
HUS KU3HU [lepeunciaTh OCHOBHBIE ATaIbI ea5ab
Ha 3emie XUMHYECKOH NONOIOTHYECKON
9BOJIIOIHN.
W3znarats cosepikaHne THIIOTE3 U
TEOpMii BOSHUKHOBEHHMS JKH3HU Ha
3emite (KpeanoHU3Ma,
CaMOIIPOM3BOJILHOTO 3aPOXKACHHUS
(CIIOHTAHHOT0), TAHCHIEPMUH,
runore3sl PHK-mupa).
OnuceIBaTh 3KcepuMeHTHI C.
Munepa u I'. FOpu no nomygenuro
OPTaHWYECKHX BEIIECTB U3
HEOPraHUIECKHUX IMyTEM aOHOT€HHOTO
CHHTE3a
2.2 OCHOBHBIE 2 PackpeiBaTh conepikanue TepMuHOB U | Bbubnuorteka Hcropuko | OTBeT Ha ypoke
JTarnbl MOHATHH: 30H, 3pa, IEPHOJ, LIOK https:/m.edso | -
IBOJIIOLIMH apoMopdo3bl, UIH0aTANITALHN. 0.ru/863eashc apXxeoJIorH
OpPTraHUYECcKO 3HaTh MOCIEN0BATEILHOCTD YOHOB: - YyecKue
ro Mupa Ha KarapxeH, apxel, npoTepo3oii, LEHTPBI
3emue, (anepo3oii; 3p: apxenckasd, YenssOuac
pazButue MpoTepo3oiickasi, najeo3onckas, KoM
KHU3HU 1O obact
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IpaMm U

ME3030¥cKasi, KaifHO30McKasl;

IIEPHOAM. TIePHOIOB: KeMOPHICKHIA,
IIpakTruecka OPJIOBUKCKHH, CHIIypUICKUH,

s pabota Ne JIeBOHCKHH,

1. KaMEHHOYT OJIbHBIN, NEPMCKHUI,
«M3yuenue TPHUACOBBIH, IOPCKUI, MENOBOH,
HCKOTIaeMBIX TaJICOTeHOBEIN M HEOT€HOBBIH,
OCTaTKOB AQHTPOIIOTEHOBBII.

pacTeHui 1 XapakTepH30BaTh OCHOBHBIE COOBITHS
JKMBOTHBIX B B Pa3BUTHH OPraHUYECKOT0 MUpa
KOJUIEKIIUSIX) T10 3paM U NepUOAaM T'e0J0THIeCcKon
. HCTOPHH; 3TAIBI Pa3BUTHS
OKCKypeust PaCTUTEIBHOTO U JKHBOTHOTO MHpA.
«OBOITIOLS Brienuts rnaBabie apoMopho3sl
OpPTaHUIECKO pacTeHui 1 )KUBOTHBIX.

ro CpaBHHBaTh MEXIY COOO0M

MHpa Ha MIPE/ICTaBUTEIIeH CHCTEMaTHIECKIX
3emie» (B TPYIIT OPTaHU3MOB, BBISIBIIATH YEPTHI
€CTECTBEHHO- YCIOKHEHHS M TIPHCIOCOONEHHOCTH K
Hay4YHbIH YCIIOBHSIM KU3HH

I

KpaeBeIquecK

uit My3eif)

2.3 CoBpeMeHHa PackprIBath conepixanue TepMuHOB M | Brbnmnoteka OrtBeT Ha ypoke
sL CHCTeMa TIOHSTHII: CHCTEMAaTHKa, LIOK https:/m.edso
OpPraHU4ECcKO HCKYCCTBEHHAs! M €CTECTBEHHAs 0.1u/863ea48e
ro MHpa KIaccuuKanus, OMHapHast -

HOMEHKJIATypa, IPHHIINAI
HEePapXUIHOCTH.
XapakTepu30BaTh COBPEMEHHYIO
CHCTEMY OpPraHHYecKoro Mupa

24 DBOJIOLUS PackprIBaTh conepikaHue TEPMHUHOB U OtBeT Ha ypoke
YeJoBeKa TIOHSTHUI: QaHTPOIIOJIOTHS,

(aHTpOTIOreH AHTPOIIOTEHE3, USIOBEK
e3) pasymusiii(Homo sapiens),

MIPSIMOXOXKJICHUE, BTOPasi CUTHAJIbHAS
cucTeMa.

[NepeuncnsaTh 3a1a4u aHTPOTIOIOTUH,
9TaIbl CTAHOBIICHUS U Pa3BUTHS
TIPE/ICTABICHUI O IPOUCXOXKICHUN
YeJIoBeKa.

W3naraTb OCHOBHBIE MOJIOKECHUS
teopun Y. JlapBuHa, KpUTHUECKU
OILIEHNBATh HEHAYIHYI0 HH(POPMAIUIO
0 MPOUCXOXKIECHUN YeTOBEKa.

3HATh CHCTEMAaTHIECKOE MOJIOKEHUE
Buyia Homo sapiens, nepeyncisiTs ero
MopdoII0ro-aHaTOMHYECKHE MTPU3HAKA
pa3Horo ypoBHs (THII, KJIacC, OTPSA

U JIp.).

YcraHaBIUBaThH YEPTHI CXOJCTBA U
pa3nuunii 4eIoBeKa H )KUBOTHBIX.
OOBSICHATH U OIICHUBATh 3HAYCHHE
HaYYHBIX 3HAHMH O IPOUCXOXKIACHHN
YeJIoBeKa ISl IOHUMaHHUs MecTa U
ponn

YeJIoBeKa B IPHpoje

25 JBrmxynine PackprIBaTh coqepikaHue TEPMHUHOB U OTBeT Ha ypoke

CHIIBI TIOHSTHI: (haKTOPHI AHTPOIIOTEHE3A,
(paxropsr) TPYIIIOBOE COTPYIHHYECTBO, PEYb,
aHTPOIIOTeHE opyAuitHas AeSTEeNFHOCTS,

3a MTOMMOPU3M.

XapakTepu30oBaTh JIBUXKYILIHAE CHIIBI
(dpakTopsl) aHTpOMIOTEHE3A:
OHMOJIOTHYECKHE U COLTHATIbHBIC,
CpaBHHBATbh UX MEXY cO00H

2.6 OcHOBHBIE PackpeiBaTh conepxaHue TEPMUHOB U OtBeT Ha ypoke
cTagnuu TIOHSTHUI: aBCTPAJIONHTEK, YSIOBEK
9BOJIIOIINT YMEIBIi, 9eTOBEK IPSIMOXOISIIHH,
yesoBeKa HeaHJiepTaell, KPOMaHbOHEIl,

HEOJIUTUYECKasi peBOJIIONNS,
HEepPBOOBITHOE UCKYCCTBO.

Xapaktepr3oBaTh U CpPaBHUBATh
MEXIY c000i OCHOBHBIE CTaJIHHI
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9BOJIFOL[MH YEJIOBEKa:
XPOHOJIOTHYECKHUI BO3pacT, apeai

pacnpocTpaHeHus, 00bEM I'OJIOBHOTO
MO03ra, 00pa3 XHU3HU U OpYAHs TpyIa

2.7 Yenoseueckn | 1 PackpeiBaTh cozepkanue TepMuHOB U | Bubnunoteka OTBeT Ha ypoke
€ pacsl 1 TIOHSTHUI: packl, pacoreHes, Coua- LIOK https:/m.edso CamocTosiTeTbH
TIPUPOTHEIE JApBUHHU3M, PACH3M, METHCAIHS. 0.1u/863eaea? ast pabota
ajantanun XapakTepu3oBaTh U CPaBHUBATH -

YeJoBeKa [IpencraButeneil yenoBeyeckux pac.
packpbIBaTh IPHUUMHBI U MEXaHU3MBI
pacoreHesa, epevncisiTh U
MIPUBOAUTH TIPHMEPHI
MIPUCTIOCOOIEHHOCTH YeI0oBeKa K
YCIIOBHSIM CPEJIbI, TPUMEPEI
MIPUCTIOCOONUTETEHOTO 3HAUCHUS
PacoBEIX IPU3HAKOB.

JlokaspiBaTh eAMHCTBO Buga Homo
sapiens, HAy4HYIO HECOCTOSITEIILHOCTh
pacoBbIX TEOPHL, UAEH COLUAIBHOTO
JapBHHHU3MA U pacu3Ma

Tema 3. OpraHusMsl U OKpysKalLias cpeaa

3.1 DKonorus 1 PackpeiBaTh comepxxaHue TEPMHUHOB U OTBeT Ha ypoKe
Kak Hayka TIOHSITUH: KOJIOTHS, ONEBBIE

HaOJII0IeHNS, SKCIICPHMEHTHI,
MOHHUTOPHHT OKPYKaIOIIEeH Cpebl,
MOJIEITNPOBaHHE, IKOJIOTHIECKOEe
MHPOBO33pEHHE.

[Tepeuncnsate 3a1a4u KOJIOTHH, €€
paszensl U CBS3U C IPYTMMH HayKaMH.
XapakTepu3oBaTh METO/IbI
9KOJIOTHYECKUX HCCIEIOBAHUN

3.2 Cpenpt 1 PackpeIBaTh coziepkaHue TepMHHOB 1 | Brubnuoteka Apnanrann | OTBET Ha ypoke
oOuTaHus u TIOHSTHIL: cpena oOuTaHus, LIOK https:/m.edso | #
9KOJIOTHYECK 9KOJIOTHYECKUE (haKTOPBI, 0.1u/863eaea? OpTaHn3M
ne (haxTopsl OMOJOTUUYECKUI ONTUMYM, - OB K cpefie

OTPaHUYUBAOIIUHA (JINMUATHPYIOIIHN ) o0OuTaHUs
¢axTop. (npupoH
XapakTepu30BaTh YCIOBHS CPE BIM 30HaM)
00UTaHUS OPTaHU3MOB; u
KIIacCH(HUIUPOBATD U JEUCTBUIO
XapaKTepPHU30BaTh YKOJIOTHIECKHE 9KOJIOTHYE
(axTopsl: abHOTHYECKHE, CKHX
OHMOTHYECKHE 1 aHTPOIIOTCHHEIE. (axTopoB
OnuchIBaTh JEHCTBUE IKOJIOTHIECKHX XapakTepH
(haKTOpPOB Ha OPTaHU3MBL. BIX U
XapakTepru30BaTh 0COOEHHOCTH YensOuac
CTPOCHUS 1 KH3HECATETBHOCTH KoM
pacTeHUi 1 )KUBOTHBIX PA3HBIX CPEe obmacti
obuTanus

3.3 Abmnotnueck | 1 PackpeiBath cosiepkanue TepMHHOB 1 | Brubnuoteka OtBeT Ha ypoke

re GakTopsl TTOHATHI: aONOTHIECKHE (PaKTOPHI, LIOK https:/m.edso TepmuHOTOTHY
JlaboparopHa (doTtoreprou3M, OHOTOTHYECKIE 0.ru/863eafec €CKUl TUKTAHT
s pabora Ne PUTMBL -
3. Amnanu3upoBaTh JeHCTBHE CBETa,
«Mopdornoru TEMIIepaTypbl, BIAKHOCTH Ha
YecKue OpraHM3MBbI U IPUBOJNTH IPHUMEPHI
0COOEHHOCTH MIPUCTIOCOOIEHHOCTH OPTaHU3MOB.
pacTtenuii u3 [IpoBoauTts OHOTOTHIECKUE
pasHBIXMeCT HaAOIOIEHHS M 0POPMIIATH
oOHUTaHUS. Ppe3yNIbTaThl MPOBEAEHHBIX
JlaboparopHa HaOJFOIeHH

a1 pabota Ne

4. «BnusHue

cBeTa Ha

pocT u

pasBuTHE

YEepPEeHKOB

KoJIeycay

3.4 buoruueckue | 1 PackpeIBaTh conepikanne TepMUHOB U | BubmoTeka LIOK | MHoroo6 | OtBer Ha ypoke
(hakTopbI MOHATHH :0HOTHYECKHE (PaKTOPBI, https://m.edsoo.ru/863 | pasue

XHUIIHUYCCTBO, Napa3uTU3M, eblOe OpraHusm
KOHKYPEHLUS, MyTyalIu3M, CUMOHO3, o OB
KOMMEHCAJIN3M, HaXJIEOHUIECTBO, Yensbunc
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KBapTUPAHCTBO, aMEHCAJIU3M,
HeHTpamusm.

XapakTepu30BaTh OMOTHYECKUE
(axTOpPBI U BUIBI B3aMMOOTHOILICHUH
MEXIY OpraHW3MaMHu; IPUBOAUTH
TIPpUMEpPBI B3aUMHON
MPHUCIIOCOOICHHOCTH OPTaHU3MOB.
CpaBHUBATh MEXTy COOON BHIIBI
OHMOTHYECKHXB3aUMOICHCTBHIA
OpraHu3MoB

KO
o0JacTu,
ux
KkiIaccupu
KaIust

35 Okonoruueck | 1 PackpeiBaTh coziepkaHue TepMHHOB U | Brubnuoteka OTBeT Ha ypoke
ue TIOHSITUH: TOMyJISALHS, YUCTEHHOCTD, LIOK https:/m.edso
XapaKTepUcT IUIOTHOCTB, POXKAAEMOCTb, 0.ru/863eb5fa
UKH BUJA U CMEPTHOCTB, IPUPOCT, MUTPAIIK,

TIOMYJISLAN JMHAMUKA YACIICHHOCTH MOMYJISIIHN.
[pakTruecka XapakTepu30BaTh OCHOBHEIE

st paborta Ne IIOKA3aTeJN ¥ SKOJIOTHIECKYIO

2. dloncuér CTPYKTYpy

TUIOTHOCTH TIOMYJISAIMH; OTUCHIBATh MEXaHU3MBI
MOy NIAMN PETYIAILMY YUCIEHHOCTH TOMYISLUH
Ppa3HBIX

BUJIOB

pacTeHuii»

Tema 4. CoodmecTBa 1 3KkoJIorudeckne cucrems (11 yacoB)

41 CoobmiectBa | 2 PackpeIBaTh coziepkaHue TepMHHOB U | Brubnuoteka OtBeT Ha ypoke
OpraHU3MOB TIOHSTHUI: OUOIIEHO3, SKOCUCTEMA, LIOK https:/m.edso

OHOTeOLeHO3, BUIbI-TOMUHAHTEI, 0.1u/863eb46a
9KOJIOTHYECKas HUIIA.
XapakTepu3oBath OHOLIEHO3
(coobmecTBo), €ro BUIOBYIO,
MIPOCTPAHCTBEHHYIO H TPOPYHUIECKYIO
CTPYKTYPBL
OOBACHATH POJIb KOMIIOHEHTOB
OMOIIEHO32 B IOJJIEPIKAaHUH €T0
CTPYKTYPHI M CYILIECTBOBAHUS
Ha OIpeIeNEHHON TEPPUTOPHH.
OOBACHATH OUOJOTHICCKUIT CMBICIT
SIPYCHOCTH H JINCTOBOH MO3aUKH.
CpaBHHMBaTh KOMIIOHEHTHI
OHOIIEHO30B, X BUIOBYIO,
MIPOCTPAHCTBEHHYIO H TPOPYHUIECKYIO
CTPYKTYPHI, CBSI3H MEX]TY
OpraHu3MaMu
4.2 DKkocucteMsl | 2 PackprIBaTh cofepikaHue TEPMHUHOB U OTBeT Ha ypoke

u
3aKOHOMEPHO
CTH UX
CYILIECTBOBAH
ust

TIOHSTHIL: IKOCHCTEMa, OHOTEOLIEHO3,
MIPOAYLEHTHI, KOHCYMEHTEI,
PeIyLEHTEL,

TpopHUECKHEe YPOBHH, MUIIEBAs LEIb
U CETh, YKOJIOTHYECKUE TUPAMUIBL,
Ouomacca, MpOIyKIHsl, CyKIECCHSL.
XapakTepu3oBaTh CBOHCTBA
9KOCHCTEMBI (€€ CITIOCOOHOCTD K
JUTUTEIILHOMY CaMOTOAICPKAHUIO,
OTHOCHTENHHO 3aMKHYTHIN
KPYTOBOPOT BEUIECTB, HEOOXOAMMOCTh
MMOTOKA YHEPTHUH).

CpaBHUBATh MACTOUIIIHBIE U
JICTPUTHBIC MUILEBBIC LIETTH,
TpopHUYECKHe YPOBHH IKOCHCTEMBI.
Pazniuath nupaMubl MPOIyKINH,
ImpaMU bl YUCJIEHHOCTH U MUPaMUbI
OMoOMacchl.

CocCTaBIIsATh LENH U CETH MTUTAHHUS.
[lepednciaTh CBOWCTBA YKOCUCTEM:
YCTOHYMBOCTB, CAMOPETYIISALIHS,
pa3BuTHE (CyKLeccus).

OnuceIBaTh MEXaHU3M TOJICPIKAHUS
paBHOBeCHs B DKOCHCTEMAX.
XapakTepu3oBaThb CyKIECCUH,
BBISIBIISITh IPUYXHBI B 00IIHE
3aKOHOMEPHOCTH

CMEHBI 9KOCHUCTEM
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43 Ipupousie PackpbIBaTh CO/IepKaHHE TEPMHHOB U Ipupona | OtBer Ha ypoke
9KOCHCTEMBI TIOHSATHUIL: BOJHBIE SKOCHCTEMBI, bIC
OuoreoneHo3bl, GUTOIIAHKTOH, 9KOCHUCTE
300IUIaHKTOH, OEHTOC, TyMYC. MBI Ha
ITpuBOANTE PUMEPBI IPUPOTHBIX TEPPHUTOP
JKOCUCTEM CBOEH MECTHOCTH. un
CpaBHHBaTh Ha3EMHbIC W BOJHBIC Yensbune
9KOCHCTEMBI; OpPraHU3MBI, KoM
obpasyrorye pasHble TPohUIECKHe oGacti
YPOBHI
44 AHTpoOnoreH PackpbIBaTh Co/iepKaHHE TEPMHHOB U JesitensH | OTBeT Ha ypoke
HbIC MOHSATHIA: aHTPOTIOTCHHAS 0CTh
9KOCHCTEMBI 9KOCHCTEMa, arpOIKOCHCTEMA, YeJIoBeKa
ypOoakocucTema, GHOpasHOOOpasue. OIS
XapakTepu30BaTh arpO3KOCHCTEMBI U CYILLIECTBO
ypOO3KOCHCTEMBI, 0COOCHHOCTH UX BaHUSA
CYIIECTBOBaHHUS. OT/IeIIbHBI
ITpuBOANTE MPUMEPHI AHTPOIIOTEHHBIX X
9KOCHCTEM CBOCH MECTHOCTH, Ouororny
OIKCHIBATH MX BHIOBOW COCTaB U €CKHX
CTPYKTYDY. 00BEKTOB
CpaBHHBaTh COCTaB H CTPYKTYPY U LENBIX
MIPUPOHBIX SKOCHCTEM U HPHPOJIHEI
arpo’KOCUCTEM, arPOIKOCHCTEM M X
ypboakocucTeM coobmrecT
B B
Yensbune
KoM
oGacti
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9KOCHCTEMA BEILIECTBO, TMHAMIYECKOE ru/863ebbse
3emin paBHOBecHe.
OuenuBarth Bkinan B. 1.
BepHa/ICKOTOB CO31aHUE YUCHUS O
ouochepe. XapakTepu3oBaTh COCTaB
ouochepsl, GyHKINH )KUBOTO
BelecTBa 6nocdepsl U ONpenesiTh
(Ha xapTe) 06IacTH ero HauOOoJIBIIETrO
pacnpocTpaHeHUsL.
IIprBOANTE IPUMEPHI IPOSBICHUS
(YHKIIUIA KHBOTO BEIIECTBA
onocdepsl, OMOTCOXUMUUECKOM
JeSITEIIHOCTH YEJIOBEKa.
[epeuncrats ocobeHHOCTH OHOCheph
KaK r1100ajJbHON 9KOCHCTEMBI 3eMIIN
4.6 3aKOHOMEpH PackprIBaTh cofepikaHue TEPMHUHOB U OTBeT Ha ypoke
oCTH TIOHSITHIL: IIEIIOCTHOCTH OHoc(hepsl,
CYIIECTBOBAH KPYTrOBOPOT BEIIECTB,
nst Ouocepst OMOTEOXMMHUYECKHE IIHKIIBI
3JIEMEHTOB, 30HABHOCTH OHOChEpHI,
OHMOMBEI.
OnuceIBaTh KPYroBOPOT BEIIECTB,
OMOTeOXMMHYECKHE IIMKIIbI a30Ta U
yriepoaa B 6uocdepe.
OOGBACHATH MPUUUHY 30HATLHOCTH
ouochepsl. [lepeuncsaTe u
XapaKTepH30BaTh OCHOBHBIE OHOMBI
cymm 3eMiu
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B Ouochepe JKOJIOTHYECCKUIN KPU3HUC, TI00aTbHBIC 0.ru/863ebb5e
3emitu npoOIEeMBI. -

Xapaktepu3oBath GHOCHEPHYIO POJIb
YeoBeKa.

[TpuBoANTE IPHMEPHI AHTPOTIOTEHHBIX
HM3MEHEeHUi B buocdepe.

OreHNBaTh TOCIEACTBHS 3arpsA3HEHHS
BO3JIyLITHON, BOJHOW Cpelbl,
M3MEHEHHs KIMMaTa, COKpaLIeHHs
6uopazHooOpasms.
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®opmynpoBaTh COOCTBEHHYIO
MO3HULIHIO 110 OTHOILIEHHIO K
r100adbHBIM M PETHOHAIBHBIM
9KOJIOTHYECKUM MpodiIeMam,
apryMEHTHPOBATh CBOIO TOUKY
3peHHSI.

Ha3pIBaTh NpHYMHEI TOSIBICHUS
MIPUPOJIOOXPAHHOH ITUKH,
packpbIBaTh 3HaUECHHE IIporpecca Juis
TIPEOIOJICHHUS] SKOIOTHIECKOTO
KpHu3uca

4.8

CocymecTBo
BaHHE
HPUPOBI U
YeJIOBEYECTB
a

PackpspIBaTh cofepkaHue TEPMHHOB U
TIOHATHH: pPallMOHATIBHOE
MIPUPOJOTIONB30BaHUE, YCTONUHUBOE
pa3BUTHE, KO3BOJIIOLMS.
XapakTepu30BaTh PALlUOHAILHOE
KCIIOJIb30BAHUE IIPUPOJHBIX
PECYPCOB; OCHOBHEIE MOJIOKEHUS
KOHIETIIUN

YCTOHYMBOTO Pa3BUTHUS
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