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l. INOACHUTEJIBHAS 3AIIMCKA

Pa6ouas mporpamma no 6uostorun it ooydarontuxcs 10-11 kmacca wa 2024-2025 yueOHBIHM IO HA
YpOBHE CpeiHero oomero oOpa3oBaHHMsS COCTAaBICHA B COOTBETCTBUU ¢ DenepanbHON paboueit
nporpaMMoil mo ywyebHomy mnpeamery «buonorus» (mpenmerHas ob6nacte «EcTecTBEeHHOHAyYHbIE
IIPEIMEThI»), YTBEPKIAEHHOW mnpukazoM MuHucrepcrBa mnpocsewieHus Poccuiickoit ®denepanun ot
18.05.2023 Ne 371 «O06 yTtBepxknenun (enepanbHOil 00pa3oBaTEeIbHON MPOTPAMMBI CPEIHErO OOIIEro
obpa3zoBanus» (3apeructpupoBat 12.07.2023 Ne 74228), ¢ yuérom TpeOOBaHHMIA K pE3yJIbTaTaM OCBOCHUS
nporpamMmel cpeaHero obmiero oopazoBanus GI'OC COO, KanennapasiM yueOHbIM Tpadukom ['BOY
«IIIxoma Ne 30 r. o. EnakueBo» Ha 2024-2025 y4eOHBIi TO/I.

PaGouast mporpamma mo 6monoruu mius odydarommxces 10-11 kimacca opueHTHpOBaHa Ha II€JIEBBIC

IpUOPUTETHI, chopMyirpoBanHbie B DenepanbHoil paboueii mporpaMmme BOCIIUTAHUS.

IIpu pa3pabotke mnporpamMmsl 10 OHOJIOIMM TEOPETUUYECKYKD OCHOBY ISl  ONpEACIICHUs
HOJX0/10B K (DOPMHUPOBAHUIO COJEpKaHUS Y4eOHOro mpeamMera

«buonorus» COCTaBUJIM: KOHIIENTyaJlbHbIE HOJIO’KEHUS dIr'ocC COO o
B3aMMOOOYCIIOBIIGHHOCTH LeJIeH, COAepKaHMs, pe3ylbTaToB OOydeHHs U TpeOOBAHUN K YPOBHIO
MOJArOTOBKH BBITYCKHUKOB, IOJOXEHUS 00 OOmMX LeIsIX M MPUHIMIAX, XapaKTEepU3YIOIIUX
COBPEMEHHOE COCTOSIHUE CUCTEMBI cpeiHero od1ero oopazoBanus B Poccuiickoit @enepanuy, a Takxke
NOJIOKEeHHUA O crernuduke OHoioruM, e€ 3HaYeHWH B MO3HAHHWU JKMBOH MPHPOIBI U 00ECIECUEeHUH
CylLlecTBOBaHMs desoBeueckoro oOmiectBa. COrJlaCHO Ha3BaHHBIM  IOJIOKEHHUSIM  OINPEIEIICHBI
OCHOBHBIE (DYHKIIMHM TIPOTPAMMBI 1O OMOJIOTHH U € CTPYKTypa.

[Iporpamma mo Ouonoruu naér MpeaCTaBICHHE O LeNAX, 00 olmel cTpateruu oOyueHwus,
BOCIIMTAHUSI M Pa3BUTUS OOYyYarOUIMXCA CPEICTBAMU y4eOHOro Ipeamera
«buonorusy, onpenenser 00s3aTeaIbHOE NIPEAMETHOE COJIEpKaHKE, €r0 CTPYKTYPY, paclpeieieHue 1o
paszenaM M TeMaMm, peKOMEHyEMYIO I0CIIEeI0BAaTEIbHOCTh U3YUEHHs YUEOHOro MaTepuaia ¢ y4éToM
MEXIPEIMETHBIX U BHYTPUIPEAMETHBIX CBS3EH, JIOTUKH 00pa30BaTEIbHOTO IMPOLECcca, BO3PACTHBIX
0COOEHHOCTEHN 00yJaroIuXCsl.

B nporpamme 1o GHONOrMM TakKe YYHUTHIBAIOTCS TPeOOBAHUS K MJIAHUPYEMBIM JIMYHOCTHBIM,
METanpeMETHBIM M  TPEIMETHBIM  pe3yjbTaTaM  0OydeHHs B JOPMUPOBAHUU OCHOBHBIX BUJIOB
y4eOHO-T103HaBaTEIbHOMN 1EATEIbHOCTH/yUeOHBIX AeHCTBUI 00ydaroIMXCs 0 OCBOCHHUIO COJIEPKAHUS
Ouoaoruyeckoro 0opazoBaHusl.

B nporpamme mno Owuonmorumu (10—11 kmaccel, 0a30BbIi ypOBEHb) pealu30BaH MPUHIIMII
IPEEMCTBEHHOCTH B HW3y4YeHMH Ouosiorud, Omaromapss 4YeMy B  HEW MpocMaTpHUBaeTcs
HaNpaBI€HHOCTh HA pa3BUTHE 3HAHWM, CBSI3aHHBIX C (OPMHUPOBAHHUEM €CTECTBEHHO-HAyYHOTO
MHUPOBO33PEHUS, IEHHOCTHBIX OPUEHTALUN JTUYHOCTH, 3KOJOTUYECKOTO MBIIUIEHUS, TPEICTABICHHUH O
310pOBOM 00pa3e *HU3HU U OepeKHbIM OTHOLIEHHWEM K OKpy’Karomed npupoaHoit cpene. [loatomy
Hapsy C U3y4yeHHEM OOLIeOMOIOTHYECKUX TEOpUH, a TakKe 3HAHUM O CTPOEHUHU KHUBBIX CHCTEM
pa3HOro paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIMIMX B HHUX IPOIECCOB B IMporpamme Io
OMOJIOTHN y/IeJIeHO BHHMAaHUE HCIIOJIb30BaHUIO MOJYYEHHBIX 3HAHUN B MOBCETHEBHOM XHU3HH IS
peleHus MPUKIaJAHbIX 3a/1a4, B TOM YKcie: NMPOQHIaKTUKN HACJIECTBEHHBIX 3a00JeBaHUI YeIoBeKa,
MEIMKO-TeHETHYECKOTI0 KOHCYIbTUPOBAaHUS, 000CHOBAHHS SKOJIOTHYECKH 11€J1eCO00Pa3HOr0 OBECHHUS
B OKpY>Karollel NPUPOJHON Cpele, aHaIW3a BIWSHMS XO3SMCTBEHHOM IEATEIBHOCTH 4YEJIOBEKAa Ha
COCTOSIHUE MPHUPOAHBIX M HCKYCCTBEHHBIX JKOCHUCTEM. YCWIEHHE BHHMMAaHMS K IPUKIAJHOU
HAIpPaBJIEHHOCTH y4yeOHOro mnpeamera «buosorus» MpoOAMKTOBAHO HEOOXOIMMOCTHIO OOecreueHus
YCIOBUM Ul pELIeHWs OJHOM M3 aKTyalbHBIX 3ajjad IIKOJIBHOTO OMOJIOTHYECKOTro OOpa3oBaHMA,
KOTOpas npeamnoiaraetr GopMUpPOBaHNE y 00yJarOIIMXCsl CHOCOOHOCTH aJalTUPOBATHCS K M3MEHEHUSIM
JUHAMHUYHO Pa3BUBAIOLIETOCS COBPEMEHHOIO MUPA.

[IporpaMma 1o OnoJIOTHU SIBJISIETCS OPUEHTUPOM JIJISi COCTABIIEHUSI pabOYUX MpOrpamMm, aBTOPHI
KOTOPBIX MOTYT IPEJIOKUTH CBOW BapHaHT MOCIEA0BATEIbHOCTH U3YUYEHUs] M CTPYKTYpPbl y4eOHOro
Marepuana, CBOE BHACHHE MmyTed ¢opmupoBanus Yy oOydarommxcs 10—11 kmaccoB mpeaMeTHBIX
3HaHUH, YyMEHUH U CIOCOOOB Y4YeOHOW MEATENIbHOCTH, a TaKKE€ METOJUYECKHUX pPEIIeHMH 3aaad

3



BOCIIUTaHMS U PA3BUTHUS CPEICTBAMH YU4E€OHOTO mpeamMeTa «buoaorus».

buonorus Ha ypoBHe cpeiHero o01iiero oopa3oBaHus 3aHMMaeT BaxHoe MecTo. OH obOecrnieunBaeT
¢dopmupoBaHue y 00ydaIOMIMXCs MPEICTABICHUN 0 HAYYHOH KapTHHE MUpA, pacmupsieT U 0000IaeT
3HaHUS O JKMBOW NPUPOJE, €€ OTIIMYMUTEIbHBIX MPU3HAKAX — YPOBHEBOW OpPraHU3alUHd U 3BOJIIOLHUH,
cO31aéT yCIOBHSA JJIS: TO3HAHMA 3aKOHOB JKMBOW NpUpOAbI, (HOpMHUpOBaHUSA (YHKIMOHATIHHON
rPaMOTHOCTH, HAaBBIKOB 3JI0POBOTO M 0Oe30omacHoro obpasa KH3HHU, 3KOJOTHYECKOIO MBIIUICHHUS,
LIEHHOCTHOT'O OTHOILLEHUS K )KMBOW IPUPOJIE U YEIOBEKY.

Bonbiioe 3HaueHne OMONOTHS MMEET TaKXkKe JJIs PeUIeHHs] BOCIHUTATEIbHBIX M Pa3BUBAIOIIMX
3amad  cpegHero oOmiero oOpa3oBaHMs, colUanM3aluu olydarommxcs. M3ydenwe Ouosioruu
obOecrieunBaeT yciuoBHs Ui (OPMUPOBAHUSA  HMHTEIUIEKTYaJbHBIX, KOMMYHHMKAI[MOHHBIX U
UH(POPMALIMOHHBIX HABBIKOB, 3CTETHUECKOW KYJbTYpPBI, CIOCOOCTBYET WHTETPALUU OHOIOTMYECKHX
3HAaHUU C MPEACTAaBICHUSIMH M3 JIPYTHMX Y4eOHBIX MPEIMETOB, B YAaCTHOCTH, (DU3UKH, XUMHH U
reorpadun. Ha3BaHHbIe MOJOXEHHUS O MpeAHA3HAYCHUN yueOHOro mpeamera «buoIorus cocTaBUiM
OCHOBY [UISl OIpEAENeHUs MOIXOJ0B K OTOOpY M CTPYKTYpUPOBAaHUIO €ro COACpIKaHHS,
NPECTAaBICHHOTO B IIPOrpamMMe Mo OMOJIOTHH.

Otb6op conepxkanusi yueOHoro mpenmera «buomorus» Ha 06a30BOM YPOBHE OCYIIECTBIEH C
NO3UIHK KyJTbTYpPOCOOOPa3HOrO MOJXO0Na, B COOTBETCTBUU C KOTOPBIM OOYyYaromuecs JOJDKHBI
OCBOUTh 3HAHUSA W YMEHHS, 3HAUUMble Ui (OpMHpPOBAHUS OOLIEH KyJIbTYpHI, OMpEaesSIOIIre
aJICKBaTHOE MOBE/ICHHE YEJIOBEKA B OKPYKAIOIIEH MPUPOJTHOMN cpefie, BOCTPeOOBaHHbIE B TOBCEAHEBHOM
JKU3HU U TPAaKTUYECKOM nesTenbHOcTH. Ocoboe MecTo B 3TOH cucTeMe 3HaHUN 3aHUMAIOT AJIEMEHTHI
COJIEp)KaHusl, KOTOpbIE CIy’)KaT OCHOBOWM JUIsi (OPMHUPOBAaHHSA IPEACTABICHUI O COBPEMEHHOM
€CTECTBEHHO-HAYYHOUW KapTMHE MHUpPAa U ILEHHOCTHBIX OPHUEHTAIUSX JHMYHOCTH, CIOCOOCTBYIOUIMX
FyMaHU3aluyu OMOJI0rH4ecKoro o0pa3oBaHusl.

CTpyKTypHpOBaHHE COJEep)KaHUs Yy4eOHOro Marepuaja B Mporpamme Mo OHOJOTUU
OCYIIECTBIIEHO C YYETOM MPHOPUTETHOTO 3HAYEHHS 3HAHWUN 00 OTIIMYMTEIBHBIX OCOOCHHOCTSIX
JKUBOW TMPHUPOJIbI, O €€ ypOBHEBOW OpPraHM3allMU U 3BOJIOLUU. B COOTBETCTBHM C 3TUM B CTPYKTYype
yuebHoro npeaMera «buosorus» BBIIENEHBI CIEAYIOLIUE COepXkaTelbHble TUHUU: «buonorus kak
Hayka. MeToapl HayyHOro mno3HaHus», «KieTka kak Ouosormdeckas cuctema», «OpraHusm Kak
Ouosnoruueckas cucrema», «CucteMa U MHOrooOpazue OpPraHUYeCKOro MHpPay,

«OBOJIIOLMSI KUBOU IPUPOJBD», « IKOCUCTEMBI M IPUCYIINE UM 3aKOHOMEPHOCTH.

Henp wu3yueHnuss yueOHoro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE — OBJIAJICHHE
00yyaromyMHUCs 3HAHUSAMU O CTPYKTYPHO-(YHKLIHMOHAJIbHON OpraHM3ally >KMBBIX CHCTEM pa3HOTO
paHra M npuoOpeTeHue YMEHUN HCHOJIb30BaTh 3THU 3HAHUS Ul TPAMOTHBIX JIEHCTBUM B OTHOIIEHUU
00BEKTOB KMBOI MPHUPOJIBI U PEIIEHUS Pa3IMYHBIX KU3HEHHBIX MPOOIEM.

Jloctuxenue Lenu n3ydeHust ydyeOHoro mnpeamera «buonorus» Ha 0a30BOM ypoBHE
o0ecreynBaeTcs pelIeHueM caelyomuX 3a1au:

OCBOEHHE OO0YYalOUIMMHCS CUCTEMbl 3HAHMM O OMOJIOTMYECKUX TEOpHUsSX, YUYEHHUSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THUIOTe3aX, IpaBUIIaAX, CITy Kallux OCHOBOU st (HhOpMHUPOBAHUS
MPEJICTAaBICHUA O €CTECTBEHHO-HAYYHOW KapTHMHE MHpa, O METOAaX Hay4yHOro MO3HaHHs, CTPOCHHH,
MHOTr000pa3u U OCOOEHHOCTSX >KMBBIX CHCTEM pPa3HOI'O YPOBHS  OpraHM3allMM,  BBIJAIOIIUXCS
OTKpPBITHSIX W COBPEMEHHBIX HCCIIEOBaHUIX B OMOJIOTUH;

¢dopmupoBaHHe Yy  OOydYalOUIMXCS  IO3HABATEIbHBIX, MHTEIJIEKTYAIbHBIX M TBOPYECKHX
CIIOCOOHOCTEH B IpOIecCce aHaIM3a JaHHBIX O MyTSIX pa3BUTHS B OMOJIOTUU HAyYHBIX B3IJISIIOB, UIEH U
MOJIXOJI0B K M3yYEHUIO KUBBIX CUCTEM Pa3HOI'0 YPOBHS OpraHHU3alllu;

CTaHOBJICHHE y OOydYaromMXcsi OOIIel KyJlbTypbl, (PYHKIIMOHAIBHONH TPaMOTHOCTH, pa3BUTHE
YMEHUH OOBSACHATH U OLICHUBATH SBJICHUS OKPY>KAIOIIEro MUpa *KUBOM MPUPO/Ibl HA OCHOBAHUY 3HAHUI
U OTIBITA, MOJIYY€HHBIX IPU U3YYEHUH OMOJIOTHH;

¢dopmupoBaHue y 00y4aroMMXCsl YMEHUH WITIOCTPUPOBATh 3HaUEHHE OMOOTHUECKUX 3HAHUN B
MPAKTUYECKON JEeSATENIbHOCTH YEJIOBEKa, PAa3BUTHHM COBPEMEHHBIX MEIUIMHCKUX TEXHOJOTUHA U
arpoOMOTEXHOJIOTHA;

BOCIUTaHHE YOEXAEHHOCTM B BO3MOXXHOCTH T[IO3HAHHSA YEJIOBEKOM JKMBOM MPUPOIBL,
HEOOXOIMMOCTH OEpeKHOTO OTHOILEHHS K HeW, COOMIOJCHHMS STHYECKHMX HOPM IPH INPOBEACHUU
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OMOJIOTMYECKUX UCCICIOBAHMIA;

OCO3HAHHME IICHHOCTH OWOJIOTMYECKUX 3HAHWW JIJIS TIOBBINICHHUS YPOBHS HSKOJIOTHYECKOM
KyJbTYPBI, 17151 POPMUPOBAHUS HAYYHOTO MUPOBO33PCHUS,

NPUMEHEHHE MPUOOPETEHHBIX 3HAHMW W YMEHWH B TIOBCEJIHEBHOW JKWU3HU JUIS OLICHKU
MOCIICACTBHI CBOCH JEATEILHOCTH IO OTHOIICHUIO K OKPYKAIOIIeH cpejie, COOCTBEHHOMY 3710POBbIO,
000CHOBaHUE U COOJIIOICHHE MEP NTPOPUITAKTUKH 3a00ICBaHHM.

B cucreme cpennero o6miero oOpaszoBanusi «buonorus», usydaemas Ha 6a30BOM ypOBHE,
SBIISICTCS  00SI3aTEIbHBIM  yYEOHBIM TIPEJMETOM, BXOJSIIMM B COCTaB IPEIAMETHOH 00jacTu
«EcTecTBEeHHO-HAYYHBIC TPEIMETHIY.

OOmiee 4MCI0 4acoB, PEKOMEHIOBAHHBIX Il M3y4deHHus Owonoruu — 68 dacos: B 10 kimacce —
34 yaca (1 gac B Henemo), B 11 kitacce — 34 vaca (1 1ac B Heneto).



. IVTAHUPYEMBIE PE3YJbTATBI OCBOEHUA ITPOI'PAMMBbI
ITO BUOJIOI'MA HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUSA

Cormacao @I'OC COOQO ycraHaBIMBarOTCs TPEOOBAHUS K pe3yJIbTaTaM OCBOCHHS 00yJarOIIIMMHUCS
MPOrpaMM CPETHETO O0IIeTro 00pa30BaHus: TMYHOCTHBIM, METAIIPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType TMYHOCTHBIX PE3yIbTATOB OCBOEHUS IIPeIMETa «brHoNorus» BeIIEIEHBI CIAEAYOIINE
COCTABJISIOIIUE: OCO3HAHKUE O0YUYAIONTUMHUCS POCCUNCKON IPAKIAHCKOW HIACHTHYHOCTH — TOTOBHOCTH
K CaMOpPa3BUTHIO, CaMOCTOSITEJIbBHOCTH U CaMOONIPEIEICHUI0, HAIMYUE MOTHBAIUU K OOYYEHHIO
Ouosoruu, IeJeHANPaBICHHOE PAa3BUTHE BHYTPEHHUX YOEXKIEHHH JTUYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEH M UCTOPUYECKUX  TPagulMil  pa3BUTHUS  OMOJOTMYECKOrO0  3HAHUS, TOTOBHOCTH U
CHOCOOHOCTh 00YyYaromUXcs PYKOBOJICTBOBATHCS B CBOCH NEATENBHOCTH IIEHHOCTHO- CMBICIOBBIMH
YCTaHOBKAMH, MPUCYLIIUMH CHCTEME OHOJIOTUYECKOro O0pa30BaHUs, HaJIMYHWE HKOJIOTMYECKOTo
IIPaBOCO3HAHUS, CIIOCOOHOCTH CTaBUTh LIEJIU U CTPOUTD KU3HEHHBIE IIAHBI.

JInyHOCTHBIE pe3yJbTaThl OCBOEHUs ImpeaMmera «bUOJOrus» JTOCTUTalOTCA B €IMHCTBE
y4eOHOM W BOCIMTATENbHOW JEATEIbHOCTH B COOTBETCTBHUHU C TPAJULIMOHHBIMH POCCUICKUMU
COLIMOKYJIbTYPHBIMH, HCTOPUYECKHMMH M JYXOBHO- HPABCTBEHHBIMHM LIEHHOCTSIMH, IPUHSATBIMH B
o0miecTBe NpaBWIaAMH M HOPMaMd TMOBEICHHS M CIOCOOCTBYIOT IIpOIECCaM CaMOIIO3HAHHMA,
CaMOBOCIIMTAaHUSA M CaMOPAa3BUTHS, pa3BUTUA BHYTPEHHEW TMO3ULIMM JIMYHOCTH, NATPUOTU3MA,
YBaXXEHUS K 3aKOHY U IIPABOIIOPSAAKY, YEJIIOBEKY TPyJa U CTapuIeMy ITOKOJIEHHUIO, B3AUMHOI'O YBAKECHHSI,
OepeXHOr0 OTHOIICHHSI K KyJIbTYpHOMY HACIEAUI0 M TPaJAUIMSIM MHOTOHAI[MOHAJIHLHOTO Hapoja
Poccuiickoit @eaepanuu, Ipupoae U OKPYKAOLIEH CPELE.

JIM4HOCTHBIE pe3yJibTaThl OCBOCHMSI y4eOHOro mnpeamera «buonorus» MOMKHBI OTpaXkaTb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaroIIUXCs PYKOBOACTBOBATHCA C(POPMUPOBAHHOW BHYTpPEHHEH
MO3UIMEH JMYHOCTU, CUCTEMOW IIEHHOCTHBIX OpPUEHTAIMM, MO3UTHUBHBIX BHYTPEHHUX YyOeXKICHUH,
COOTBETCTBYIOIINUX TPAAUIIMOHHBIM LEHHOCTSM POCCUHCKOTO OOIIECTBA, PACUIMPEHUE >KMU3HEHHOIO
OIBITa U ONBITA JEATEIBHOCTH B IIPOLIECCE PEANM3ALUU OCHOBHBIX HAIPaBICHUN BOCIMUTATEIBHOU
JIEATEIbHOCTH, B TOM YHUCIIE B YAaCTHU:

1) rpasaaHckoro BoCIHTAHHUS:

c(hOPMHUPOBAHHOCTh TPAXKIAAHCKON MMO3ZUIIMH OOYYarOIIerocs Kak akTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUICKOTO 0OIIECTBa;

OCO3HaHWE CBOMX KOHCTHTYLIMOHHBIX TIpaB U OOS3aHHOCTEH, YBaXXEHHE 3aKOHA ©
MIPaBONOPSAJIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW JEATEIBHOCTH NPH CO3JaHUU YYE€OHBIX IPOEKTOB,
peleHnr yu4eOHbBIX U TO3HABATENbHBIX 33/1a4, BBITIOJHEHHH OMOIOTHYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPEEATh COOCTBEHHYIO MO3UIMIO MO OTHOIIEHHUIO K SIBJICHUSM COBPEMEHHOM
YKU3HU U OOBSICHSTH €€;

YMEHUE YYHTHIBATh B CBOMX JEHCTBHUSIX HEOOXOAMMOCTh KOHCTPYKTHMBHOTO B3aMMOJICHCTBHS
JIOJIeH ¢ pa3HBIMU YOKICHUSIMH, KYJIbTYPHBIMHU IICHHOCTSIMU M COI[HAIIEHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B TMPOILIECCE COBMECTHOTO  BBIMIOJIHEHUS  yYEOHBIX,
MO3HABATEJIbHBIX W UCCIENOBATENbCKUX 3aJ1a4, YBAXUTEIbHOTO OTHOILICHHS K MHEHHIO ONITOHEHTOB
pu 00CYKICHUN CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJIEPIKAHUS;

FOTOBHOCTbH K TYMaHUTApHOM M BOJIOHTEPCKOM I€ATETbHOCTH;
2) NaTPHOTHYECKOr0 BOCIHTAHHS:

c(hOPMHUPOBAHHOCTh POCCHUUCKOW TpakIaHCKOW HACHTHYHOCTH, MATPUOTHU3MA, YBAKEHUS K
CBOEMY HapoJly, YyBCTBa OTBETCTBEHHOCTH Iepen PoamHOIN, ropAaocTH 3a CBOM Kpail, CBOO Poauny,
CBOM SI3BIK U KYJIBTYPY, MPOILIOE U HACTOSIIIEE MHOTOHAIIMOHATILHOTO Hapoia Poccuu;

LIEHHOCTHOE OTHOIIEHHE K MPUPOJAHOMY HACIEIUI0 M TMAMITHUKAM MPUPOJIbI, JTOCTHKEHHUSIM
Poccun B Hayke, HICKYCCTBE, CIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHUBATh BKJIAJl POCCHMCKUX YUY€HBIX B CTAaHOBIIEHHWE M DPa3BUTHE OHOJOTHUH,
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MOHMMAHUS 3HAYeHHsI OMOJIOTUU B MMO3HAHUH 3aKOHOB TIPUPOIBI, B )KU3HH YEIIOBEKA H COBPEMEHHOTO
00111eCTBA;

ujeitHas yoe:K IEHHOCTh, TOTOBHOCTD K CITY>KCHHUIO U 3ammTe OTeuecTBa, OTBETCTBEHHOCTD 32 €T0
Cynp0y;
3) AyXOBHO-HPABCTBEHHOr0 BOCIHTAHMS:

OCO3HAHHE JYXOBHBIX IICHHOCTCH pPOCCHICKOro Hapoja; CHOPMHPOBAHHOCTH

HPABCTBEHHOT'O CO3HAHUSI, STUYECKOTO MOBEICHUS;

CIIOCOOHOCTh OIIEHWBATh CUTYAllMI0O W IPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHPYSICh Ha
MOpaTbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH;

OCO3HaHHWE JJUYHOT'O BKJIaJIa B TOCTPOCHHUE YCTONYHMBOIO Oy IyIIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM POJUTENISIM, CO3/IaHHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO
HMPUHITHS IEHHOCTEH CEMEHHOM KH3HU B COOTBETCTBHH C TPATUIIUSAMHU Hapo10B Poccuu;

4) 3cTeTHYecKOro BOCIUTAHHS:
9CTCTUYCCKOC OTHOIICHHME K MHUPY, BKIKOYasd I3CTCTHUKY 6I)ITa, HAay4YHOIro M TEXHHUYCCKOIO
TBOPYECTBA, CIIOPTA, TPY/I4, OOIIECTBEHHBIX OTHOMIECHMIA;
IIOHUMAHHUEC DSMOIIMOHAJIBHOT'O BO3H€I>1CTBI/I$I JKUBOU npupoansl u eé OEHHOCTH, T'OTOBHOCTH K
CaMOBBIPAKEHHIO B PA3HBIX BUAX HCKYCCTBA, CTPEMJICHHE POSBIIATH
KageCTBA TBOPUECKOH JTMIHOCTH;

5) ¢usuueckoro BocnuTaHHs, (GOPMHPOBAHMS KYJbTYPbI 3l0POBbS H 3MOLHOHAJILHOIO
Os1aronosyqusi:

[IOHMMaHWE W pealn3alus 3740poBOoro M Oe3omacHOro obpasa >KU3HU (310pOBOE MUTAHHE,
coONIOZICHNE TUTMEHMYECKUX MpPaBWJI U HOPM, COATaHCUPOBAHHBIA PEXUM 3aHATHH U OTHbIXa,
peryisipHas ¢u3nyeckas akTUBHOCTB), OEPEKHOI0, OTBETCTBEHHOI'O U KOMIIETEHTHOTO OTHOILIEHUS K
coOCTBEHHOMY (PM3HUECKOMY U IICUXUYECKOMY 3/I0POBBIO;

MIOHMMaHHE LIEHHOCTH MPaBUJI MHIUBUAYAIBHOTO U KOJUIEKTUBHOIO 0€30MacHOrO MOBEJIEHUsS B
CUTYaLUAX, YTPOXKAIOIIUX 310POBbIO U KU3HU JIIOJIEH;

OCO3HaHME TIOCIEJACTBUA M HENPUATUS BPEAHBIX TMPUBBIYEK (YNOTPEOJCHHs aIKOIroJs,
HapKOTHUKOB, KYpPEHHUS);

6) Tpynosoro BocnuTanus:

TOTOBHOCTH K TPYAY, OCO3HAHHE LIEHHOCTH MacTepCTBa, TPYAOIIO0HE;

TOTOBHOCTh K AaKTUBHOM JEATEIbHOCTH TEXHOJIOTMYECKOM M COLMAIBbHOM HaIpaBIEHHOCTH,
CHOCOOHOCTh MHUIIUUPOBATD, TNIAHUPOBATH U CAMOCTOSITEIbHO BBIITOJIHATH TAKYIO 1€ATEIbHOCTB;

UHTEpPEC K pa3nyHbIM cdepam NpodecCHOHATbHOW NeATeNbHOCTH, YMEHHE COBepLIaTh
0CO3HaHHBII BHIOOP OyAyIIel podeccuu U peaan30BbIBaTh COOCTBEHHbIE dKU3HEHHBIE [IIaHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 0OPa30BaHUIO U CaMOOOPa30BaHUIO Ha IPOTSHKEHUH BCE KU3HU;

7) 7K0/I0rM4ecKoro BOCHHTAHHS:

HKOJIOTMUECKH I1eJIeCO00pa3HOe OTHOILIEHHE K TNPUPOJe KaK MCTOYHUKY JKHU3HM Ha 3emiie,
OCHOBE €€ CYILECTBOBAHMS;

MOBBILIEHUE YPOBHS 3KOJIOTHYECKON KYJIbTYpbI: IPUOOPETEHNE ONBITA IUTAHUPOBAHUS TOCTYIIKOB
Y OLIGHKH WX BO3MOXKHBIX TOCIIEICTBUHN JJIsi OKPYKAIOIIECH CPEIIbL;

OCO3HaHUE TJI00ATILHOTO XapaKTepa KOJIOTHUECKUX MPOOIIeM U MTyTeH UX PEIICHNUS;

CIOCOOHOCTB HCIIONIb30BaTh MPHOOpeTaeMble TPU U3y4YeHUU OWOJIOTUU 3HAHUS U YMEHHS TPH
pemeHnu MpoOJieM, CBSI3aHHBIX C PAIlMOHAIBHBIM TPUPOJIONOJIB30BAHUEM (COONIIOCHUE TPABUIT
MOBEJICHUS B TPUPOJIE, HANIPABIEHHBIX HA COXPAHEHHE PAaBHOBECHS B YKOCHUCTEMAaX, OXpaHy BHJIOB,
IKOCUCTEM, Orochephl);

AKTUBHOE HETIPHUATHE JICHCTBHM, MPUHOCAIIMX BPE] OKpY)KAIOIIeH MPUPOTHOU cpele, YMEHUE
IMPOrHO3UPOBATH He6J'IaFOHpI/I$ITHBIe OKOJIOTUYCCKHUE TMOCICACTBUA MPECANTPHHUMACMBIX HeﬁCTBHI\/'I u
MPeOTBpAIIaTh UX;

HaJIM4Ynu€ pasBUTOro 9KOJIOTHYECKOT' O MBIINIJICHUA, JKOJIOTHYECKOU KYJIbTYPBHI, OITbITa
NESTEIIbHOCTH IKOJIOTUYECKOM HAPaBICHHOCTH, YMEHUS PyKOBOJICTBOBATHCS UMU B TTO3HABATEIILHOM,
KOMMYHHMKATHBHOW M COIIMAJIbHOM MpakTHUKE, TOTOBHOCTH K YYACTHUIO B MPAKTUYECKOM AESITENLHOCTH
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3KOJIOTHYECKOM HAIIpaBJICHHOCTU;

8) menHOCTH HAYYHOTO MO3HAHMUS:

c(OPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKH U OOILECTBEHHOM NMPaKTUKKH, OCHOBAaHHOT'O Ha AMAJIOre KyJIbTyp, CIIOCOOCTBYIOILEI0 OCO3HAHUIO
CBOET0 MECTa B IIOJUKYJIbTYPHOM MUDE;

COBEPILLIEHCTBOBAHUE SI3bIKOBOM M UUTATENIBCKOM KYJIBTYPBI KAK CPE/ICTBA B3aUMOJICHCTBUS MEXK Y
JIOJIbMU U TTO3HAHUS MUPA;

[IOHMMaHue cneuu@uky OHOJOrMM KaK HayKd, OCO3HaHUs €€ poiau B (opMHUpOBaHUU
pPallMOHATIBHOTO HAYYHOTO MBIIUICHHS, CO3JaHWU IEJIOCTHOTO TIPEACTABICHUS 00 OKpYy’KarolieMm
MHpE KaK O €IMHCTBE IIPUPO/IbI, YesIOBeKa U OOLIeCcTBa, B IO3HAHUU IPUPOIAHBIX 3aKOHOMEPHOCTEH U
peleHny TpodIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOexIEHHOCTh B 3HAUMMOCTH OMOJIOTUU Ul COBPEMEHHON LUBUIIN3ALMU: 00€CIIeYeHUsI HOBOTO
YPOBHSI Pa3BUTUS MEAWLMHBI, CO3/IaHHE TIEPCIEKTUBHBIX OHOTEXHOJOTHH, CIOCOOHBIX pelaTh
pecypcHble TpoOIeMbl pa3BUTHS YEJIOBEUECTBA, IIOUCKA ITyTEH BbIX0/1a U3 IN100AIbHBIX IKOJIOTHYECKUX
npobiieM U obOecreyeHus] Nepexoja K YCTOWYMBOMY pa3BUTHIO, PALlMOHAJIBLHOMY HCIOJIB30BaHUIO
IPUPOJHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB XKHU3HM;

3aWHTEPECOBAHHOCTh B TIOJIYYCHHH OHMOJOTMYECKMX 3HAHMH B IENAX TMOBBIMICHHUS OOmIen
KYJIbTYpBbl, €CTECTBEHHO-HAyYHON IPAMOTHOCTH, KaK COCTaBHOM 4acTu ()yHKLMOHAIbHON IPaMOTHOCTH
oOy4aromuxcsi, GopMHpyeMOi TP NU3YICHUH OHOJIOTHH;

IIOHUMAHUE CYLTHOCTH METOJI0B [TO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKax, CIOCOOHOCTH
UCIIOJIb30BaTh IOJydyaeMble 3HAHMS JUIsl aHauu3a U OOBSCHEHMs SIBICHUN OKpPYXarollero Mupa u
HIPOUCXOJAIINX B HEM U3MEHEHUH, yMEHHUE JIe1aTh 0OOCHOBAaHHBIEC 3aKJIOYEHHS HAa OCHOBE HAyUYHBIX
(akTOB M MMEIOUIMXCS JAaHHBIX C LIEJIbI0 NOJYyYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOATENBHO UCIOIb30BaTh OMOJIOTMYECKUE 3HAHMS [l pEeIlIeHUs MpodiieM B
peaJIbHBIX KU3HEHHBIX CUTYalLUsX;

OCO3HaHME LIEHHOCTH HAy4YHOH JeATelNbHOCTH, TI'OTOBHOCTb OCYIIECTBISATh HPOEKTHYIO U
HCCJIEIOBATEIBCKYIO ACSITEIbHOCTh HHINBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U caMO0OOPa30BaHUIO, K aKTUBHOMY
MOJTyYEHHUIO HOBBIX 3HAHUI 110 OMOJIOTMH B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMU.

METAIIPEAMETHBIE PE3YJIbTATbBI

MertanpeameTHble pe3yJbTaThl OCBOEHMsI y4yeOHoro rmpenMera «buosorus» BKIIIOYAIOT:
3HayMMble Ui (OPMHUPOBAHMS  MHUPOBO33PEHHUS  OOYYAIOUIMXCA  MEXKAMCUUIUIMHAPHBIE
(MeXnpenMeTHbIE) OOlleHayYHbIE MOHATHUS, OTpaXkarollUe IeOCTHOCTh HAyYHOW KapTHUHBI MUpa U
cneun(UKy METO/10B IO3HAHUS, UCTIOIb3YEMBIX B €CTECTBEHHBIX HayKaX (BELIECTBO, JHEPTUs, IBJICHHE,
IPOLIECC, CUCTEMA, HAyUHbI (aKkT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs,
uccieJ0BaHNe, HaOI0JeHne, U3MEPEHHE, SKCIIEPUMEHT U IPYTHX), YHUBEpCAJIbHbIE yueOHbIE 1eHCTBUS
(mo3HaBaTenbHBIE, KOMMYHMKATHBHBIE, PEryJsTUBHbIE), oOecreunBaronie (GOpMUPOBAHUE
(YHKIMOHAJIBHOM TIPaAaMOTHOCTH M  COLMANbHOW KOMIETEHIMM OOyYarolIuXcsi, CHOCOOHOCTh
00y4aroluXcsl MCIOIb30BaTh OCBOCHHBIE MEXKIUCIUIUIMHAPHBIE, MHPOBO33PEHUECKUE 3HAHUA U
yYHHMBEpcaJibHble YUeOHbIE IeHCTBHS B TO3HABATEIBHOM U COIMAIEHON TPaKTHKE.

Ilo3HaBaTe/IbHBIC YHHBEpPCAJbHbIEe y4eOHbIC AeHCTBUS
ba3zoBble Joruveckue aeiicTBus:

CaMOCTOATENIbHO  (POPMyNIHpOBaTH M  aKTyaJU3WpOBaTh MPOOJIEMY, paccMaTpuBaTh €€
BCECTOPOHHE;

HUCIIOJIB30BATh l'[pI/I OCBOCHHNHN 3HaHI/Iﬁ HpI/IéMBI JIOTUYCCKOTO MBIIIJICHUA (aHanma, CHHTE3a,
CpaBHEHHSI, K1accu(UKaIIK, 0000IICHHUS ), PACKPBIBATH CMBICT OMOJIOTHYECKIX MOHITHH (BBLACTSATH UX
XapaKTepHble MPU3HAKHU, YCTAaHABIMBATH CBSI3U C IPYTUMU HOHSATHSIMHU);

ONPEACIITh LUENU ACITEIbHOCTH, 3a/1aBasl TapaMeTpbl U KPUTEPUU UX JOCTHKEHUS, COOTHOCUTD
peSYJ'II)TaTBI JACATCIIBHOCTU C IIOCTABJICHHBIMMU ILCJISIMU

MCIOJIb30BaTh OMOIOTUYECKUE TIOHATHUS 17151 00BsCHEHUS (DAKTOB U SIBICHUHN KUBOU MPUPOJIBI;

CTPOUTDH JIOTHYECKHE PACCYKIeHUs (MHIYKTUBHBIC, NEAyKTHUBHBIC, 1O AHAJIOTWH), BBISBIATH
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3aKOHOMEPHOCTH M TIPOTUBOPEYMS B PACCMATPUBACMBIX SIBICHHIX, (HOPMYITUpPOBATH BBIBOABI U
3aKIIIOUCHUS;

IIPUMEHSTh CXEMHO-MOJIEIbHBIE CpEACTBA JUIsl IPEACTABICHUS CYLIECTBEHHBIX CBA3EH U
OTHOUICHUH B M3yYaeMbIX OHMOJOTMYECKMX OOBEKTaX, a TaKke MPOTHUBOPEUUN pa3HOTro poja,
BBISIBIICHHBIX B PA3TUYHBIX HHPOPMALIMOHHBIX HCTOYHHUKAX;

pa3pabarbiBaTh IUIAH pPEUICHHsS MPOOJIEMbl ¢ Y4€TOM aHaIM3a UMEIOUIMXCS MaTepHalIbHBIX U
HeMaTepualbHbIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JICSATEILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM, OLICHUBATh
PHUCKHU NIOCIEACTBUN JEATENBHOCTH;

KOOPJIUHUPOBATh U  BBIIOJHATH pabOTy B YCIOBHSX pEAIbHOrO, BUPTYaJIbHOIO H
KOMOMHHMPOBAHHOT'O B3aUMOJIEICTBUS;

pa3BUBaTh KPEATUBHOE MBIIILICHUE ITPU PEIICHUH KU3HEHHBIX MTPOOIIEM.

Ba3oBble ncciienoBaTe/bCKue AeiCTBUSA:

BJIaJIETh HAaBBbIKAMU Y4e€OHO-HMCCIIEIOBAaTEIbCKOW M TMPOEKTHOM JEeSTeNbHOCTH, HaBbIKaMU
paspelieHus npodemM, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY ITOMCKY METOJIOB PELICHUS
MPAKTUYECKHX 3a7a4, IPUMEHEHUIO Pa3IMYHBIX METO/I0B ITO3HAHMUS;

UCIIOJIb30BAaTh PA3JIMYHBbIE BUABl JIEATEIbHOCTH IO TOJIYYEHUIO HOBOTO 3HAHMS, €ro
MHTEPIIPETALNH, TPEOOPA30BAHUIO U IPUMEHEHHIO B YYEOHBIX CUTYyAIlUsIX, B TOM YUCIIE MIPH CO3/IaHUU
y4€OHBIX U COLUAIbHBIX [TPOEKTOB;

dbopMUpOBaTh HAYYHBIM THI MBIIJICHUS, BJIaJeTh HAYYHOW TEPMHUHOJOTHEH, KIIFOUEBBIMU
NOHATUSMH W METOJaMH; CTaBUTh W (POpMyIIMpoBaTh COOCTBEHHBIC 3a/la4d B 0Opa30BaTEIbHOU
JESTEIIbHOCTH U KU3HEHHBIX CUTYaIUsX;

BBISIBJISITH IPUYMHHO-CIICJCTBEHHbIE CBSI3U U aKTYaJIM3UPOBAThH 3a]ady, BbIIBUIATh FMIOTE3Y €€
pelleHus, HaXOAUTh apryMEHTBHI IJi1 JOKa3aTeNbCTBA CBOMX YTBEP)KICHHI, 3a/aBaTh MapameTpbl U
KPUTEPUU PELICHUS;

aHAJIM3UPOBATh MOJTYyYEHHBIC B XO/I€ PEIICHUS 33Ja4d Pe3yJbTaThl, KPUTHUYECKH OLIEHUBATh UX
JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSX;

JlaBaTh OLEHKY HOBBIM CUTYAIUSM, OLIEHUBATh IPUOOPETEHHBIHN ONBIT;

OCYIIECTBIIATh LIE€JICHANPABICHHbI MOMCK IE€peHOoca CpPEJICTB U CIOCOOOB JIEHCTBUS B
npo¢eCCHOHATIBHYIO CPEAY;

YMETh MIEPEHOCUTD 3HAHUS B [TO3HABATEJIbHYIO U MPAKTUUECKYI0 00IaCTH KU3HEAEATEIIbHOCTH;

yYMEeTh UHTETPUPOBAThH 3HAHUS U3 Pa3HbIX MPEJAMETHBIX 00IacTel;

BBIIBUTATh HOBBIE UJIEH, IIpeIJIaraTb OpUrHHaAIbHBIE TOAX0/bI U PELIEHUS, CTABUTh IPOOJIEMbI U
3a/1a4M, JOIMYCKAIOINE aIbTEPHATUBHbBIE PELICHMSL.

Pa6ora c ungopmaumeii:

OPHEHTUPOBATHCS B PA3JINYHBIX UCTOYHUKAX MH(OpMAIMK (TeKCTe y4eOHOro mocoOusi, Hay4yHO-
HOIYJISIPHOM TUTepaType, OMOIOrMYECKUX CIOBAPSAX U CIPABOYHUKAX, KOMIIBIOTEPHBIX 0a3aX JaHHBIX,
B IHTepHeTe), aHaNM3UPOBaTh MH(DOPMAIIMIO Pa3IMYHBIX BUJOB U (POPM MpEACTaBICHHS, KPUTHUECKU
OILICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;

¢dbopMynaHpoBaTh 3ampochl M TNPUMEHATh pasziIMyYHble METOABI TNpU TOUCKE U O0TOOpe
Ouosiornuecko nHpopMaIuu, HeOOXOAMMOM JIJIsl BEITIOJIHEHHS YUEOHBIX 33/1a4;

npuoOpeTaTh  OMBIT  HCHOJb30BaHUS  HMH(POPMAIMOHHO-KOMMYHHMKATUBHBIX  TEXHOJIOTHH,
COBEpUICHCTBOBAThH KYJIbTYPY aKTUBHOI'O UCIOJIb30BAHUS PA3INYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANIBHYIO (pOpMY IpecTaBIeHUs OHOoI0rnyeckoi HHpopMaluu
(cxembl, TpaduKH, JUarpaMMbl, TaOJIHIIbI, PUCYHKH U IPYTOE);

HCIOJIb30BATh HAYUHBIN S3bIK B KAYECTBE CPE/ICTBA MPH paboTe ¢ Gronoruyeckoit HHGopMarmeii:
MPUMEHSTh XUMUYECKUE, PU3NUECKIe U MaTeMaTHYeCKHe 3HAKU U CUMBOJIBL, GOopMyJibl, aOOpeBHaTypy,
HOMEHKJIaTypy, UCII0JIb30BaTh M MPe0OPa30BbIBATH 3HAKOBO-CUMBOJIMUYECKHE CPEJCTBA HATJISIHOCTH;

BJIa/IETh HAaBBIKAMU PACIO3HABaHUS U 3alIUThl MH(GOpMaluu, HHHOPMAITMOHHON O€30MacHOCTH
JUYHOCTH/

KoMMyHMKaTHBHBIE YHUBEpCAbHbIE yueOHbIE NEHCTBUA



OO0menne:

OCYLIECTBISATh KOMMYHMKAallUM BO BceX c(epax >KU3HU, AKTUBHO Y4YacTBOBAThH B JAHMAJIOIe
WIM JMCKYCCHUM II0 CYIIECTBY OOCYyXJaeMoill Tembl (yMEHHME 3aJaBaThb BOIIPOCHI, BBICKA3bIBATh
CYKIEHHSI OTHOCUTENIBHO BBIIIOJHEHUS MIPEAIaraeéMou 3ajaud,

YUYUTBIBATb HMHTEPECHI M COIJIACOBAHHOCTb IIO3MLMKM JAPYIMX YYaCTHUKOB JAHAJIOra WIH
JIUCKYCCHH);

pacrio3HaBaTh HeBepOalbHBIE CpPEACTBA OOLICHHS, MOHMMATh 3HAYEHHE COLMAIBHBIX 3HAKOB,
HPEANOCHIIOK BO3HUKHOBEHMsI KOH(DIMKTHBIX CHUTyallMd, yMeTb CMAr4aTb KOH(DJIUKTBI U BECTH
IIEPErOBOPBI;

BJIAJIeTh Pa3JIMYHBIMU CIIOCOOAMHU OOIIEHUS U B3aUMOJEHCTBHSI, IOHUMATh HAMEPEHUs JPYTuX
JrOeH, TPOSABIATH YBWKUTEIBHOE OTHOIIEHHE K COOECeTHHMKY U B KOPPEKTHOH ¢opme
(GopMyIMpOBATH CBOU BO3PAKEHHUS;

Pa3BEPHYTO U JIOTMYHO U3JIaraTh CBOIO TOUYKY 3PEHHUS C UCIIOIb30BAHUEM SA3BIKOBBIX CPEJICTB.

CoBmecTHas 1eATEIbHOCTD:

IIOHUMATh U UCIOJIb30BaTh IPEUMYIIIECTBa KOMAaHHOW U UHIMBUYaJIbHOU paOOThI TP pEIICHUN
Ouosnornyeckoi MmpoOsieMbl, OOOCHOBBIBaTb HEOOXOAMMOCTh NPUMEHEHUS TPYNIOBBIX (opM
B3aMMOJICHCTBUS PU peLIEHUH Y4eOHO 3a1auu;

BbIOMpPAaTh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBUH C y4€TOM OOLIMX HMHTEPECOB U
BO3MOKHOCTEH KaKJOr'0 YJI€HA KOJUIEKTUBA;

IIPUHUMATH LIEJI1 COBMECTHOM IEATEIbHOCTH, OPraHU30BbIBATh U KOOPIMHUPOBATH JIEHCTBUS 110
€€ JOCTMIKEHHUIO: COCTABJIATH IUIAH JEHCTBHUM, PacCHpeNeisiTh POJIA ¢ YYETOM MHEHUM YYaCTHHKOB,
00CyX/1aTh pe3yJIbTaThl COBMECTHOI padoThI;

OLICHHMBATh KAayeCTBO CBOETO BKJIaJa M KaXJIOr0 y4acCTHHKA KOMaHIbl B OOIIMH pe3yibTaT IO
pa3paboTaHHBIM KPUTEPUSIM;

IpeaJiaraTb HOBBIE IIPOEKTBI, OLEHUBATH MJAECH C [O3MLUUM HOBU3HBI, OPHUIMHAJIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBJIATh MO3UTUBHOE CTPATETMYECKOE MOBEJACHHUE B PA3JIMYHBIX CUTYALMAX, MPOSBIATH
TBOPYECTBO U BOOOpaKeHUE, ObITh MHUIIUATHBHBIM.

PeryasiTuBHble yHMBepcaJibHble yueOHbIe [1eiCTBHA
Camoopranm3anms:

HCIOJIb30BaTh OMOJIOTMYECKHUE 3HAHUS JJI BBISBICHUS MPOOJIIEM M MX PELICHMS B )KU3HEHHBIX
U Y4eOHBIX CUTYaIUsX;

BBIOMpATh Ha OCHOBE OMOJIOTMYECKMX 3HAHUIl IIEJIEBBIE M CMBICIOBBIE YCTAHOBKM B CBOUX
JEHUCTBUAX M IIOCTYyIKaX II0 OTHOILIEHUIO K JXUBOM IIPUPOJAE, CBOEMY 3J0POBBIO U 310POBBIO
OKPYIKaOIIHNX;

CaMOCTOSITENILHO OCYIIECTBISATh TO3HABATENBHYIO AEATENbHOCTD, BBIBIATH MPOOIEMBI, CTAaBUTh
1 GopMyJIHPOBaTh COOCTBEHHBIE 3a/1a4K B 00pa30BaTENbHOMN ACSITEIbHOCTU U )KU3HEHHBIX CUTYAlIHAX;

CaMOCTOSITENILHO COCTaBJIATh IJIaH pPELIeHHs MpoOJeMbl € YYETOM MMEIOLIUXCS PECypcoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUM;

JIaBaTh OLICHKY HOBBIM CUTYaLUsM;

paciupsaTh paMK{ yueOHOro MpeMeTa Ha OCHOBE JIMYHBIX MIPEAIOUYTEHU;

JienaTh OCO3HAHHBIM BBIOOp, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a PEIICHUE;

OLIEHUBATbh MPUOOPETEHHBIH OIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSIBICHHIO HIMPOKOH S3PYIAMIMU B pasHBIX 00IACTIX
3HAaHUU, TOCTOSIHHO TIOBBIIIATH CBOI 00pa30BaTeIbHBINA U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyalMsiIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBAThH
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIa/IETh HABbIKAMHU TO3HABATEIHHOM peQUIeKCMH KaK OCO3HAaHHUS COBEpIIAEMbIX ACHCTBUI U
MBICIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHUMU, MCIIOIB30BaTh MPHUEMBI pe(IEKCUU IS
OLICHKH CUTYaIllH, BHIOOpPA BEPHOTO PEIICHUS;

YMETb OLICHUBATH PUCKU U CBOCBPEMEHHO IIPUHUMATh PEIICHMS 10 UX CHUKECHHIO; IPUHUMATH
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MOTHBBI U apTYMEHTBHI IPYTUX P aHATHU3€E PE3YIbTaTOB JAESTEIHHOCTH.
IIpunsiTue cedst U APyrux:

NpUHUMATH ce0s1, TOHUMasi CBOM HEIOCTATKU M JJOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI APYTUX IIPU aHATHU3E PE3YIbTATOB AEATEIIbHOCTH; IPU3HABATH

CBOE IIPABO U NIPABO JPYIUX Ha OIIMOKH;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C TMO3ULIUU IPYTOr0 YEIOBeKa.

MNPEAMETHBIE PE3YJIbTATbBI

[IpenMerHbie pe3ynbTaThl ocBoeHUs mporpammbl COO mo Ouosnornn Ha 0a30BOM YpOBHE
BKJIIOYAIOT crienupuieckue s yaeOHoro npeamera «buonorus» HayyHble 3HAHUS, yMEHUS U
CIoco0bI neicTBuit 1o OCBOEHHUIO, MHTEPIIPETallMUd U MpeoOpa30BaHUIO 3HAHUMN, BHUJIbI
JESITEIbHOCTH IO TOJYYEHUI0 HOBOTO 3HAHMS W TPUMEHEHHUIO 3HAHUM B pa3IMYHBIX YYEOHBIX
CUTYallUsAX, a TaKK€ B pealibHbIX XU3HEHHBIX CUTYallUsX, CBSI3aHHBIX ¢ Ouosioruei. B mporpamme
IPeMETHBIEC PE3yJIbTAThl PEACTABICHBI 10 T0JJaM 00y4eHusI.

[IpenMeTHbIe pe3yabTaThl OCBOEHUS yueOHoro npeameta «buonorus» B 10 kiaacce
JIOJIKHBI OTPaXkaTh:

c(hOpMHUPOBAHHOCTH 3HAHUI O MECTE U POJIK OUOJIOTUH B CUCTEME HAYYHOT'O 3HAHUS €CTECTBEHHBIX
HayK, B (DOPMUPOBAaHMHM COBPEMEHHOW €CTECTBEHHO-HAyYHOH KAapTHHBI MHPa H HAy4YHOTO
MHUPOBO33PEHUS, O BKIIA/I€ POCCUIMCKHUX U 3apyOEKHBIX YUEHBIX- OMOJIOTOB B pa3BUTHE OWOJIOTHH,
(YHKIMOHAJIBHOW TIpPaMOTHOCTH YEJIOBEKa JUIs pelICHUs )KU3HEHHBIX 3ajiay;

YMEHHE PAaCKphIBaTh COJIEpKaHWE OHOJNOTUYECKUX TEPMUHOB W TOHSATHI: XKH3HB, KIETKa,
OpraHu3M, MeTa0oau3M (OOMEH BEIISCTB M IPEBPAIICHUE JHEPTUHU), TOMEOCTa3 (CaMOPETYIISIH),
YpOBHEBasi OpraHU3alus KUBBIX CUCTEM, CAMOBOCIIPOU3BEACHHE (PEMPOAYKIIKS), HACIEACTBEHHOCTD,
MU3MEHYUBOCTb, POCT U Pa3BUTHUE;

yMEHHE HU3JIaraThb OWOJIOTUYECKHUE TeopuH (KJIETOYHas, XPOMOCOMHas, MYyTallMOHHas,
LEHTpaJbHas JI0rMa MOJIEKyJsipHOM Oumosorun), 3axousl (I. Menaens, T. Moprauna, H.11. BaBuiiosa)
U yueHus (0 HEHTpax MHOrooOpasus U MPOUCXOXKACHUS KyIbTypHBIX pactenuit H.M. Basunosa),
ONpEAeNATh TPaHUIbl MX NPUMEHUMOCTHU K KUBBIM CHCTEMAaM;

yMEHHUE BIIQJIETh METO/JaMH HAy4yHOro IO3HaHHMS B OWOJIOTMM: HAOJIOJEHHE U ONHCaHHe
JKUBBIX CHCTEM, MPOIECCOB U SIBJICHMI, OpraHu3alys U IpOBeJeHHE OMOJOTHYECKOTO IKCIIEPUMEHTA,
BBIJIBUKEHUE TUIIOTE3bI, BBISIBICHUE 3aBUCUMOCTH MEXIy HCCIelyeMbIMH BEITMYMHAMM, OOBSICHEHUE
MOJTyYE€HHBIX PE3YJIbTaTOB, UCIIOIb30BAHHBIX HAYUHbIX MOHSITUNA, TEOPUH U 3aKOHOB, YMEHHUE JENaTh
BBIBO/Ibl HA OCHOBAHWH MOJTYYEHHBIX PE3yJIbTaTOB,;

YMEHHE BBIIEIATh CYILIECTBEHHbIE MPU3HAKU BUPYCOB, KIETOK IPOKApUOT U IYKapuoT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH IPOLECCOB: OOMEHa BELIECTB U
IpPEBpAIEeHHs] JHEPTUH B KJIIETKE, POTOCUHTE3a, IUIACTUYECKOTO M DHEPreTUYecCKoro  oOMeHa,
XEMOCHHTE3A, MUTO3a, M€H03a, OIUIOJOTBOPEHHMS, PA3MHOKEHUS, WHIMBHIYAIbHOTO Pa3BUTHS
opranu3ma (OHTOTE€HE3);

yMEHUE NPUMEHATh MOTy4YE€HHbIE 3HAHUS JUI1 00bICHEHNs OMOJIOTMUECKUX MPOLIECCOB U SIBJICHUH,
JUTSL IPUHATHS MPAKTUYECKUX PEIlIeHU B MOBCETHEBHOM KU3HHU C LIeNblo oOecrieueHust 0€30MacHOCTH
CBOETO 3/10pOBbS M 37I0POBbsSI OKPYXKAIOIIUX JIFO/IEH, COOMIOJCHUS HOPM T'PaMOTHOTO IMOBEJCHHS B
OKPY)KaIOIIeH MPUPOJHON cpene, TMOHUMaHWE HEOOXOJAMMOCTH HCIIOIb30BAHUS JTOCTHKEHUIN
COBPEMEHHOM OMOJOrUU M OMOTEXHOJIOTHH I PallMOHAIBHOTO MPUPO/IOTIONIb30BAHMS;

YMEHHE pellaTh 3JIEMEHTapHble FeHEeTUYeCKre 3a7jaud Ha MOHO- U JUTHOPUAHOE CKpEILMBaHue,
CIICTIJICHHOE HACJEIOBAHUE, COCTABIATH CXEMbl MOHOTMOPUAHOTO CKpEIIMBAHUS IS IpeicKa3aHHs
HaCJIeJOBaHMsI IPU3HAKOB Y OPraHU3MOB;

YMEHUE BBINOJIHATH J1a00OpaTOpHBIE U MPAKTUYECKHE paboThl, COOMI0IAaTh MpaBuia Ipu padoTte ¢
y4eOHBIM U Ta0OPaTOPHBIM 000PYIO0BaHUEM;

YMEHUE KPUTHYECKH OLIEHUBAaTh W HWHTEPHPETHPOBATH HHPOPMALUIO OHOJIOTHYECKOTO
CoJIepKaHusl, BKIIIOYAIOIIYIO NICEBAOHAYYHbIE 3HAHUS U3 PA3JIMYHbIX HCTOYHUKOB (CPEICTBA MAaCCOBOU
uHpOpMalLUY, HAYYHO-TIONYJISIPHbIE MaTe€pUabl), STHYECKUE aCIEKThl COBPEMEHHBIX UCCIIEI0OBaHUNA B
Ouoyorum, MeTUIHe, OMOTEXHOJIOTHH;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE MUCHbMEHHBIE U YCTHBIE COOOIIEHHs, 000011ast OHOIOTHYECKYIO
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I/IHq)OpMaL[I/IIO N3 HCCKOJIbBKUX UCTOYHUKOB, 'PAMOTHO HUCIIOJIb30BATh MOHATHHHBIN arnmapar OHOJIOTHH.

[IpeamerHbie pe3ynbTaThl OCBOEHUSI yueOHoro mnpenmera «buosorus» B 11 kiacce 10IKHBI
OTpaXkaTh:

c(OpPMHPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTUH B CHCTEME HAyYHOT'O 3HAHUS €CTECTBEHHBIX
HayK, B (OpPMHUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAyYHOM KAapTUHBI MHpa U HAy4YHOTO
MHUPOBO33PEHUS, O BKJIJIE POCCHUICKUX U 3apyOEKHBIX YUEHBIX- OMOJIOTOB B pa3BUTHE OHMOJIOTHH,
(GYHKIIMOHAIBHOW TpPaMOTHOCTH YEJIOBEKa JUIs pelICHUsS KU3HEHHBIX 3aj1ay;

YMEHHUE DPACKPBIBATH COJEP’KAaHHE OMOJOTMYECKUX TEPMHHOB W TMOHATUH: BUJ, MOMYJISAIHA,
reHo(oH I, IBOJIIOLMS, ABMXKYIIHE CUIbl ((PaKTOphl) PBOJIOLUHU, MPUCIOCOOIEHHOCTh OPraHU3MOB,
BU000pa30BaHUE, IKOJIOTMYECKHE (PaKTOPBI, IKOCUCTEMA, MPOAYLEHTHI, KOHCYMEHTBI, PEIyIECHTHI,
[eNU MUTaHUs, IKOJIOTUYecKas mupaMua, OuoreoueHos, obuocdepa;

yMEHHUE M3JIarath OMoJjoruueckue Teopun (3Bomonnonnas Teopus Y. JlapBuHa, CHHTETHUECKAs
TEOpHs HBOJIIOLIMH ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoblimeBoro cxoacrsa K.M. bapa, uepenoBanus
[JIABHBIX ~ HampaBleHWd u myrted osBomommu A.H. CesepmoBa, yuenuss o Owochepe B.U.
Bepnazckoro), onpenensTh rpaHUIIbl KX TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMEHHE BIAJETh METOAAMH HAYYHOTO IIO3HAHHWS B OWOJIOTMU: HAONIOJCHHUE U ONMCAaHUE
JKUBBIX CHCTEM, MPOIECCOB U SIBJICHMI, OpPraHU3alMsl U MPOBeJcHIE OMOIOTHYECKOTO HKCIIEPUMEHTA,
BBIJIBUKCHUE THUITOTE3bI, BBISIBJICHUE 3aBUCUMOCTH MEXIy HCCIEeIyeMbIMH BEJITMYMHAMH, OOBSICHEHUE
MOJTyYEHHBIX PE3YJIbTATOB, HCIIOIH30BAHHBIX HAYYHBIX MOHITUNA, TEOPUN U 3aKOHOB, YMEHHUE JENaTh
BBIBOJIBI HA OCHOBAHWH TIOJTYYECHHBIX PE3yJIbTaTOB;

YMEHHE BBIIEIATh CYIIECTBEHHBIC MPU3HAKU CTPOCHUS OUOIIOTUYECKUX OOBEKTOB: BHJIOB,
HOIYJISAIUH, TPOAYIIEHTOB, KOHCYMEHTOB, PEAYIICHTOB, OMOT€OIICHO30B U IKOCHUCTEM, OCOOEHHOCTH
MPOLIECCOB:  HACJIEICTBEHHON  M3MEHUMBOCTH, €CTECTBEHHOrOo  0TOOpa, BHI000pa30BaHMs,
PUCIIOCOOJICHHOCTH OPTaHU3MOB, JEHCTBUS JKOJIOTMYECKHX (AKTOPOB HA OPraHU3MBI, IepeHoca
BEIIECTB U IOTOKA JHEPrHMH B JKOCHUCTEMAaX, aHTPOIMOTEHHBIX HM3MEHEHHMH B SKOCHUCTEMax CBOEH
MECTHOCTH, KPyTOBOPOTA BEIIECTB M OMOTEOXMMHUYECKUX IIUKIOB B Onocdepe;

yYMEHUE NPUMEHSTh OJTy4YeHHbIE 3HaHUS JUI1 00bICHEHNs OMOJIOTHUECKUX MPOLIECCOB U SBJICHHH,
JUTS IPUHSTHS TPAKTHYECKUX PEIICHUH B MOBCETHEBHOM JKM3HU C IETbIO 00ecreueHns 0e30acHOCTH
CBOETO 3/10pOBbsS M 370POBbsSI OKPYXAIOLIUX JIIOJIEH, COOMIOACHNUS HOPM I'pPaMOTHOTO TOBEJCHHS B
OKPY’)KaloOIIe MPUPOJHON cpene, TMOHUMaHWE HEOOXOAUMOCTH HCIOIB30BaHUS JOCTHIKEHUHN
COBPEMEHHOM OMOJIOrUH A7 paliiOHAIBHOTO PUPOAONOIb30BAHNUS;

YMEHHE pelIaTh dJeMEeHTapHbIe OMOJIOTHYECKHE 33/1a4H, COCTABIISATH CXEMBI TIEPEHOCA BEUIECTB U
SHEPIUu B 3KOCUCTeMax (IIeNy MUTaHus);

YMEHHE BBINOIHSTH JIa0OpAaTOPHBIE U MPaKTUYECKHE pabOThI, COOJII0IaTh MpaBuiIa Mpu padoTe ¢
y4eOHBIM U J1abopaTOpHBIM 000PYI0BAHUEM;

YMEHHE KPHUTUYECKH OIICHWBAaTh W HWHTEPIPETHPOBATH HHEPOPMAINIO OHOJIOTHYECKOTO
COJIepKaHusl, BKIIOYAOLIYIO IICEBJJOHAYYHbIE 3HAHUSI U3 Pa3IMUHBIX HICTOUHUKOB (CPEICTBA MacCOBOM
uH(pOpMalliK, HAyYHO-TIOMYJSIPHBIE MaTepuaibl), paccMaTpUBaTh TJ0OANbHBIE HSKOJIOIMUECKHE
po0IeMbl COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOILIEHUIO K HUM COOCTBEHHYIO MO3UIIMIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIC MMCHMEHHBIC M YCTHBIE COOOIIEHNUs, 000011ast OMOIOTHIECKYIO
UH(POPMALINIO U3 HECKOJIBKUX UCTOUHUKOB, IPAMOTHO MCIOJIb30BATh MOHATUHHBIN anmapar OHOJIOTHH.
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1. COAEP KAHUE OBYYEHMUSA

10 KJIACC
Tema 1. BuoJiorusi Kak Hayka
buonorus kak Hayka. CBs3p OWOJIOTMH C OOLIECTBEHHBIMH, TEXHUYECKHUMH U JPYTUMU
€CTeCTBEHHBIMH HayKamu, ¢uiocodueii, 3THKOH, 3CTETMKOH W mpaBoM. Ponbp Ouonoruu B
(dbopMUPOBaHUN COBPEMEHHOM Hay4HOIl KapTHHBI Mupa. CucTemMa OMOJOTHYECKUX HaYK.
Metoapl no3HaHMS KUBOW IpuUponbl (HAOMIOJEHHE, 3KCIEPUMEHT, ONMCAHWE, HU3MEpPEHUE,
KJ1accu(UKalus, MOJICTUPOBAHKE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).
Hemoncmpayuu:
Ilopmpemeur: Y. lapsun, I'. Menaens, H.K. Konbuos, /. Yorcon u ®@. Kpuk.
Tabnuywl u cxemol: «MeTOBI TO3HAHUS KUBOW IPUPOIBDY.
Jlabopamopusie u npakmuyeckue paoomul:
[Ipaktuyeckas pabora Ne 1. «Mcmonp3oBaHMe pPA3MUYHBIX METOJIOB TMPH H3YYEHUH
OHOJOTrHYEeCKHX O0BEKTOBY.
Tema 2. )KuBble CHCTEMBI U HX OPraHU3aNMS
Kusble cuctembl (OMOCHUCTEMBI) KaK MpeAMET u3yueHus: Ouonorud. OTandre >KUBbIX CUCTEM OT
HEOPraHUYECKOW MPUPOIbI.
CaoiicTBa OmocucteM U UX pa3zHooOpa3ue. YPOBHU OpraHu3aluyd OMOCHCTEM: MOJEKYISIPHBIN,

KJICTOYHEIH, TKaHEBEIH, OpraHU3MEHHBIH, MONYJISIUMOHHO-BUA0BOM, 3KOCHCTECMHBII
(buoreoneHOTHYECKHI ), OMOC(EPHBIN.
Hemoncmpayuu:

Tabnuywr u cxemvl: «OCHOBHBIE PU3HAKY JKU3HNY, «Y POBHU OpraHU3ally >KUBOM MPUPOABD).
Obopyoosanue: monenb monekybl JTHK.
Tema 3. XuMH4YeCKHii COCTAB M CTPOEHHE KJIETKH

XUMUYECKUH COCTaB KIETKU. XUMUUYECKUE JIEMEHThI: MaKpO3JIEMEHTbI, MUKPO3JIeMEHThI. Boja
Y MUHEpAJIbHBIE BEIIECTBA.

@OyHKIMH BOJIBI U MUHEPAJIbHBIX BEleCTB B KieTke. [loanep:kanne ocMoTnyeckoro OanaHca.

benku. CocraB u cTpoeHHe OeIKOB. AMHHOKHCIOTHI — MOHOMEpHI OenkoB. HezameHuMble u
3aMEHUMBIE aMUHOKUCIOTHl. AMHUHOKHCIOTHBIM COCTaB. YPOBHU CTPYKTYpPhl OEIKOBOW MOJEKYIIBI
(mepBUYHas, BTOPUYHAS, TPETUYHAs M YETBEPTHYHAsl CTPYKTypa). XUMUYECKHE CBONCTBA OENKOB.
buonoruueckue pyHKIUU OEIKOB.

®depmeHTHl — Ouonormueckue Kartanuzatopbl. CTpoeHue (epMeHTa: aKTHBHBIM LIEHT,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Buramunbl. OTinnuus GepMEHTOB OT HEOPTraHHMYECKHX
KaTaJIn3aTOpOB.

VYrneBonbl: MOHOcaxapuibl (TJIFOKO3a, pubo3a U Ae30KcupuOo03a), aucaxapujibl (caxaposa,
JaKTO3a) U MoJIMcaxapuabl (KpaxMall, TJIMKOTeH, 1eJUTr0103a). buonornueckue GpyHKIUN yTriaeBo0B.

Jlununel: Tpurnuuepuabl, gpocoaunuabl, crepousisl. I'uapopuinbHo-THAPOodOOHBIE CBOMCTBA.
buonornueckne ¢yHkumu nunuaoB. CpaBHEHHE YIIIEBOAOB, OENKOB M JIMMUAOB KaK HMCTOYHHUKOB
SHEPIHH.

Hyxneunosbsie kucnorsl: JIHK u PHK. Hykneornael — MOHOMEpPBI HYKJIEHMHOBBIX KHCIIOT.
Crpoenue u ¢pynkuuu JJHK. Crpoenue u ¢pynkuuu PHK. Bunst PHK. AT®: crpoenue u ¢pyHKIMH.

[uronorus — Hayka o kietke. Kierounas Teopust — mpumep B3aUMOJICUCTBHS HeH U (HaKTOB B
HAy4YHOM IT0O3HAaHUU. MeTO/1bl U3yUEHUS KIETKH.

Krnerka kak menmoctHas kwuBas cucreMa. OOlue NpU3HAKU KIETOK: 3aMKHYTas HapyKHas
memOpaHna, mosiekynsl JJHK kak renernueckuit anmapar, cucTeMa CHHTe3a Oeska.

Tunsl  kJI€eTOK: JykapuoTHueckas H  mpokapuoruyeckas. (OCOOEHHOCTH  CTpPOEHUs
npokapuoTudeckoi kieTku. Knerounass ctenka Oakrepuil. CTpoeHHE >YKapHOTHUECKOW KIIETKH.
OcCHOBHBIE OTINYHS PACTUTEIHHON, )KUBOTHOU U TPUOHOMN KIIETKH.

IToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAs CTEHKa, TJIMKOKAJIUKC, UX (YHKIUU.
[Inasmatnueckas MeMmOpana, e€ cBoiictBa u  ¢yHkiuu. [luTomnazmMa u e€ oOpraHoujbl.
OnnomemOpannble opranounsl kietku: OIIC, ammapar ['onbmxu, nmuzocomsl. IlomyaBToHOMHBIE
OpraHoubl KJIETKM: MUTOXOHIPHH, IIACTHABL. IIponcxoskneHne MUTOXOHIPHM W IIacTHI. Bumbl
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wiactu. HemeMOpaHHbIe OpraHOUAB! KIETKUA: PUOOCOMBI, KJIETOUHBIM HEHTpP, LEHTPUOIHU, PECHUUKH,
KryTukd. QyHKIMK OpraHoOUOB KIETKH. Brirrouenus.

Snpo — perynsaTopHblii neHTp KieTku. CTpoeHue siapa: sjepHas 000J04Ka, KapHoIUla3Ma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHCOPT BEIIECTB B KIIETKE.

Jemoncmpayuu:

Ilopmpemur: A. Jlesenryk, P. I'yk, T. IlIBann, M. Ilneiinen, P. Bupxos, [Ix. Yotcon,
®. Kpuk, M. Yunkuuc, P. ®panknun, K.M. bap.

Juacpammul: «PacnpeneneHne XMMHUYECKHUX 3JIEMEHTOB B HEXUBOH IPHUPOJIE»,
«Pacnpenenenne XMMUYECKHUX 3JIEMEHTOB B )KMBOW IIPUPOAE».

Tabnuyvr  u cxemvi: «Ilepuonnueckas Tabnuua  XUMHYECKUX AJIEMEHTOBY,
«CTpoeHue Monekynbl BoIbl», «buocunte3 Oenka», «CTpoeHHe MOJEKyJbl Oeikay,
«Ctpoenue hepmenra», «Hyxnennosie kucnotsl. JJHK», «Ctpoenne monekynsr ATy,
«CTpoeHHe PyKapuOTHUYECKOW KIIETKW», «CTpoeHHe KUBOTHOW KJIETKH», «CTpOeHUE pacTUTEIbHOU
KIeTKn», «CTpoeHHe MpOKapUOTHUECKON KiIeTKn», «CTpoeHue sapa KIETKH», «YTIEBOAB,
«JInouapny.

Obopydoeanue: CBETOBOH MHUKPOCKOI, OOOpyJOBaHWE [UIsi TIPOBEACHHS HAOIIOACHMIA,

U3MEpPEHUH, SKCIEPUMEHTOB, MUKPOIIPENapaThl PACTUTENbHBIX, )KUBOTHBIX U OaKT€pHUaIbHBIX KIETOK.
Jlabopamopnusie u npakmuueckue padomui:

JIaGoparopHas padora Ne 1. «M3ydyeHne KaTaauTUYECKON aKTUBHOCTU (DepMEHTOB (Ha nmpumepe
aMUJIa3bl WIHM KaTana3bl)y».

JIaGopatopHas pabota Ne 2. «/3yueHue cTpoeHUs KIETOK PACTeHUMH, )KUBOTHBIX U OaKTepuil moa
MHUKPOCKOIIOM Ha FTOTOBBIX MUKpOIIpENapaTax U X OMHCAHHUEY.

Tema 4. J)Ku3HeAesITeIbHOCTD KJIETKH

O6men  BemiecTB, Wid  MeTrabonmu3M.  AccuMuisinusi  (TUIACTUYECKW  OOMEH) u
JUCCUMMIIALIUSA (9HEpreTndeckuid oOMEeH) — JB€ CTOPOHBI €JUHOro Ipolecca Merabonusma. Posb
3aKOHOB COXPAHEHHUs BEILECTB M SHEPTUU B IOHUMaHUU METa0oIM3Ma.

Tunbr oOMeHa BemiecTB: aBTOTPO(HBIN U rerepoTpodHbld. Pomb ¢depMeHTOB B 0oOMeHe
BEIIECTB U MIPEBPALICHUH SHEPTUHU B KIIETKE.

®otocunTte3. CBeToBas 1 TeMHOBAas (a3bl poTocuHTe3a. Peakimu gporocunTesa. I HekTuBHOCTH
¢orocunTe3a. 3HaueHue (GOTOCUHTE3a JUIsl KM3HM Ha 3emie. BnusHue ycnmoBuil  cpensl  Ha
¢doToCHHTE3 M CIOCOOBI MOBBIIIEHUS €ro MPOAYKTHMBHOCTH Y KYJBTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCHHTE3UpYyIolre OakTepry. 3HaUeHHE XEMOCUHTE3a JIJIS ’KU3HU Ha 3eMiie.

OHepreTu4ecKuii oOMeH B KIIETKE. Pacmiennenune BELIECTB, BBIJICJICHUE U
AaKKyMYyJIUPOBaHHE SHEPruu B KJIETKE. DTambl IHEpreTuyeckoro oomena. ['nukonus. bpoxkenue u ero
Bubl. KucnopogHoe okucieHue, Wiu KileToyHoe abixaHue. OkuciaurenbHoe (GochopriimpoBaHUeE.
D hEeKTUBHOCTh IHEPTETUIECKOTO OOMEHA.

Peaknun MatpuuHoro cunresa. ['enerndeckas nnpopmanus u JIHK. Peanuzanus renetnueckoit
uH(popMalnu B KiIeTKe. | eHeTHueckuii Ko u ero cBoiicTBa. Tpanckpunius — MmaTpuuHbiii cuate3 PHK.
Tpancnsanus — 6uocunTe3 6enka. Dtansl TpaHcasanuu. KoaupoBanue aMuHokucaoT. Pose pubocom B
OuocuHTe3€e OenKa.

Hexnerounsle ¢opmbl xku3sHu — BUpychl. Mcropusi oTkpeitTus BupycoB (.M. IBaHOBCKHIA).
Oco0eHHOCTH CTPOCHHUSI M JKUZHEHHOT0 ITuKJIa BUpycoB. bakTepruodaru. bonesnu pacteHuil, )KUBOTHBIX
U YeJIOBEKa, BbI3bIBacMble BUpycamH. Bupyc mmmyHoneduuurta uenoBeka (BUY) — Bo3Oynutens
CIIM[a. OOpaTtHass TpaHCKpuIusi, peBepraza W uHTerpasa. IIpodunaktuka pacrnpocTpaHeHUs
BUPYCHBIX 3a00JIEBaHU.

Jemoncmpayuu:

Ilopmpemuwr: H.K. Konsuos, J[.1. UBanosckuit, K.A. Tumupsses.

Tabauywi u cxemvl:  «Tunel  TIATAHUSY, «Metabomuzmy, «MHUTOXOHIPUSY,
«OHEepreTUIecKuii ooMen», «Xnopormiacry, «@DOTOCHHTE3, «Ctpoenue JIHK»,
«CtpoeHne u (QyHKIIMOHUpOBaHHWE TeHa», «CuHTe3 Oenkay, «[ eHeTHYeCKHid KOy,

«Bupycs»,  «bakTtepuodarmy, «CTpoeHHEe M JKU3HEHHBIN mukn  Bupyca  CIIM/a,
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6axrepuodaray, «Pemmukarmst JTHK».

Obopyooesanue: MOJEN-aMIUIUKAIN «Y 1BoeHue JHK  u  Tpanckpunuusy,

«buocunres 6enkay», «CTpoeHUE KIETKW», MoJIenb CTpyKTypbl JTHK.
Tema 5. PazMHoOKeHHe M HHIMBUAYAJbHOE Pa3BUTHE OPTaHU3MOB

Knetounslii UK, WK )KU3HEHHBIN UK Ki1eTKu. HTepdasza u mutos. [Iporeccsl, mporekaromiye
B uHTepdaze. Permmkanus — peaknus matpuanoro cuaTe3a JJHK. Ctpoenne xpomocom. XpoMOCOMHBIH
Habop — Kapuotun. JIMMJIOWIHBIA W TalIOMTHBIA XPOMOCOMHBIE HAOOpBL. XPOMATHIBL
[{uronornyeckre OCHOBBI Pa3MHOKEHHUS U WHJIMBHU1yaIbHOTO PA3BUTHS OPraHU3MOB.

Henenue kietkn — muto3. Ctaaun murtosa. IIpouecchl, mpoucxoasiiyue Ha pasHbIX CTaJAMUAX
MUTO3a. BHOIOrHnYecKuii CMbICT MUTO3A.

[Tporpammupyemasi ru0enb KJISTKH — alomnTo3.

@opMbl pa3MHOKEHHUSI OPraHU3MOB: Oecrioysioe M MojoBoe. Buabl Oecronoro pasMHOKEHUS:
JIeNIeHHe HaJaBOE, IIOYKOBAaHHE OJHO- M MHOTOKJIETOYHBIX, CHOpPOOOpa3oBaHUE, BETrE€TaTHBHOE
pa3MHO)KeHue. MIcKycCTBEHHOE KIIOHHPOBAaHUE OPraHU3MOB, €r0 3HAYEHHUE JIJIs1 CEIEKLIHH.

[TosoBO€E pazMHOK€EHUE, €r0 OTIANYUS OT OECIIOIIOTO.

Metioz. Ctaguu meiio3za. IIponeccel, mpoucxoasdiue Ha craausx Meiosa. [loBegenue xpomocom
B Meno3e. KpoccnHrosep. buosornueckuil CMbICII M 3HAYEHHUE MEH03a.

I'amerorenes — mpouecc oOpa3oBaHHsS TOJOBBIX KJIETOK Yy KUBOTHBIX. [lonoBbie Kenesbl:
CeMEHHUKH M sSuYHUKU. OOpa3oBaHHME W pa3BUTHE TOJOBBIX KIETOK — TaMeT (CIepMaTo30w[,
ANIIeKIIeTKa) — crepMaToreHe3 u ooreHe3. OCOOCHHOCTH CTPOEHUS SIMIIEKIETOK M CHEPMAaTO30HI0B.
OmnogorBopenue. [laprenorenes.

WnnuBuayanpHoe pa3BuTHe (OHTOreHE3). DMOpUOHAbHOE pa3BUTHE (IMOpHOreHe3). DTambl
AMOPHOHAILHOTO Pa3BUTHSA y MO3BOHOYHBIX )KUBOTHBIX: APOOJICHNE,  TacTPyJIsALUs,  OPTraHOTCHE3.
[TocTamMOproHaNIbHOE pazButue. TuMbl TMOCTAIMOPHMOHANLHOTO PAa3BUTHUS: MPSAMOE, HEMpPsSMOe
(mmamHOYHOE). BrmsiHME cpensl Ha pa3sBUTHE OPTaHU3MOB, (AKTOPHI, CIIOCOOHBIE BBI3BIBATH
BPOX/JIEHHBIE YPOJICTBA.

Poct u pasButue pacreHuil. OHTOreHe3 IBETKOBOTO PACTEHUsS: CTPOEHUE CEMEHH, CTaJuU
pa3BUTHSL.

Hemoncmpavuu:

Tabnuyer u cxemwvl: «DOpMbl pa3MHOXKEHHMS OpPraHU3MOBY», «J[BOiHOEe OIIOAOTBOpEHHE Y

LBETKOBBIX pACTEHU», «BereraTuBHOE pa3MHOKEHUE PACTECHUID,

«Jlenenue knetku 6akrepuii», «CTpoeHUE MOIOBBIX KIETOK», «CTpOECHHE XPOMOCOMBI»,

«Knerounsrii nukny, «Pemmmkamusa JHK», «Murosy, «Meino3y», «lIpsimMoe u Henpsamoe pa3BUTHER,
«l"ameToreHe3 y MIIEKOMUTAIOLIUX U YeI0BEKa», « OCHOBHBIE CTAMN OHTOI'€HE3A.

Obopyoosanue:  MHUKPOCKON, Mukporpemnapatsl  «CrnepMaTo30uAbl  MIJICKOHUTAIOMIETOY,
«SlinexneTka MieKonurarmero», «KapnmokuHes B KJIETKax KOpEIIKa JyKa», MarHUTHas MOJENb-
anmukanus «/lenenue knetkny», monens JTHK, monens Meradaznoit XpoMoCOMBI.

Jlabopamopnuvie u npakmuueckue padomoi:

JlabopaTtopHas padota Ne 3. «Habmronenre MuTO3a B KJIETKaX KOHUMKA KOPEIIKa TyKa Ha TOTOBBIX
MUKpOIpenaparax.

Jlabopatopunas pabora Ne 4. «UM3ydeHuwe CTpOEHHS TIOJIOBBIX KIETOK Ha TOTOBBIX
MUKpOTpenaparax».

Tema 6. Hacs1ecTBEHHOCTH M H3MEHYMBOCTH OPraHM3MOB

[IpenMer u 3amauu reHeTuku. Mctopus pa3BuTHUs TeHETHKH. Poib IHUTONIOTHH U SMOPHOIOTHH
B CTAHOBJIEHUU T€HETUKU. BKiag poccuiickux u 3apyOeKHBIX YUEHBIX B pa3BUTHE T'€HETUKH. MeTo bl
TeHETUKU (TUOPUIONOTUYECKUI, IIMTOTCHETUYECKUi, MOJeKyIsIpHO-TeHeTHueckuil). OCHOBHBIE
reHeTUYecKre NOHATHA. [ 'eHeTndyeckasi CHUMBOJIMKA, UCIIONb3yeMasl B CXeMaX CKpEeIIMBaHHM.

3aKOHOMEPHOCTH HACJI€ZIOBaHUS MPU3HAKOB, ycTaHOBIEeHHBbIE . Menaenem. MoHorubpuaHoe
CKpelrBaHue. 3aKOH eJMHO00pa3us ruOpua0B nepBoro nokosenus. [pasuno nomuHrpoBaHus. 3aKOH
pacIlerUIeHHs IPU3HAKoB. [ nnores3a unctorsl ramet. IloyHOE U HEMOJIHOE TOMUHUPOBAHHUE.

JurubpunHoe  CKpelIUBaHUE. 3aKOH  HE3aBUCUMOTO  HAcleJOBAaHUA  TPU3HAKOB.
[luToreHeTHYECKUEe OCHOBBI JAMTHOPHIHOTO CKpEIIMBAaHUSA. AHAIM3HPYIOIIEE CKpPELIMBaHUE.
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Hcnonp30BaHne aHATM3UPYIOLIETO CKPEIMBAHUS TSI OTIPEICTICHUs TEHOTUIIA OCOOH.

CuerieHHoe HacienoBaHue npusHakoB. Pabora T. Moprana mo cuenjeHHOMY HacleI0BaHHIO
reHoB. Hapymenue cuensieHus TeHOB B pe3yJIbTaTe KpOCCUHIOBEpPA.

XpOMOCOMHas TEOpUs HACIIEICTBEHHOCTHU. | eHeTnYecKne KapThl.

I'enernka mnoma. XpoMOCOMHOE OIpeeNeHUue Moja. AyTOCOMBI M IIOJIOBBIE XPOMOCOMBI.
I'omorameTHsble 1 rereporaMeTHble opranu3msel. HacienoBanue npu3HaKoB, CIEIUIEHHBIX C MOJIOM.

N3menunBoCcTh. Buabl M3MEHYMBOCTU: HEHACJIEACTBEHHAs M HacieacTBeHHass. Ponb cpensl B
HEHACJIEJICTBEHHOW  M3MEHYMBOCTU.  XapaKTepUCTHKa  MOAU(PUKAIMOHHONW  H3MEHYHUBOCTH.
Bapuauvonsslii psax v BapuanuMoHHas Kpusas. Hopma peakumu npusHaka. KosnndecTBeHHBIE U
KaueCTBEHHbIE TPU3HAKU U UX HOpMa peakiuu. CBoicTBa MOIU(BUKAIIMOHHONW H3MEHYUBOCTH.

Hacnencreennasi, uiay reHOTUIIMYECKAst, K3MEHYMBOCTh. KoMOMHAaTHBHAS H3MEHUYUBOCTh. Melio3
U TIOJIOBOM MPOILECC — OCHOBa KOMOHMHATHBHOM HW3MEHYMBOCTU. MyTallMOHHAs HW3MEHYUBOCTbD.
Knaccugukanuss MyTtanuii: TeHHbIE, XpOMOCOMHBIC, T'€HOMHble. YacToTa M NPUYMHBI MYyTalUi.
Myrtarennsie (akTopbl. 3aKOH TOMOJOTHYECKMX psSJOB B HacleACTBEHHOW u3MmeHuuBoctu H.U.
Basunosa.

BresinepHas Haciae1CTBEHHOCTh U U3MEHYHMBOCTb.

I'enernka wyenoBeka. Kapuorun uyenoBeka. OCHOBHBIE METOJbl TI'E€HETHKU YEJIOBEKa:
reHeanorn4eckuii, OJIM3HEIIOBBIN, IIUTOTC€HETUYECKUI, OMOXUMUYECKH, MOJIEKYJISIPHO- T€HETHYECKHIA.
CoBpeMeHHOE OIlpe/ieJIeHe M€HOTUIIA: MOJHOM€HOMHOE CEKBEHHMPOBAaHUE, T€HOTUIIMPOBAHUE, B TOM
yrcine ¢ nomouisio [11[P-ananuza. Hacneacreennslie 3a0051eBaHNs YeTIOBEKa: TeHHbIE 00JI€3HH, O0JIE3HU
C HACJIEJICTBEHHOM MPEAPACIIONOKEHHOCTHIO0, XPOMOCOMHBIE OoJie3HU. COMaTHYECKHE U TeHEPATUBHBIC
myTtanuu. CTBOJIOBBIEC KIETKHU. [IpHHIMITBI 310pOBOTO 00pa3a >KU3HU, JUATHOCTUKH, MPOPHUIAKTUKH U
JIeYEeHUs1 TIeHeTHYecKUx  Oose3Hell. MeIUKO-TeHETUYECKOEe  KOHCYJIbTHPOBAHHME.  3HAuUEHUE
MEAMIMHCKOW T€HETUKH B MPEIOTBPAILICHUH U JICYCHUU TeHETUYECKUX 3a00JIeBaHUI YETTOBEKA.

Hemoncmpayuu:

Ilopmpemur: I'. Mengens, T. Mopran, I'. ne ®puz, C.C. UYerBepukon, H.B. Tumodees-
Pecosckmii, H.11. BaBumos.

Tabnuyer u cxemol: « MOHOTHOPUIHOE CKPEIIMBAHUE U €r0 LIMTOTCHETHYECKask OCHOBAY, «3aKOH
pacIIenyeHus] U €ro LHUTOTeHEeTHYeCKass OCHOBa», «3aKOH UHCTOTHI ramer», «JlurubpuaHoe
ckpeuBanue»,  «lluTororuueckue  OCHOBBI ~ JUTMOPHUIHOIO  CKpeliuBaHUs»,  «Meio3y,
«B3auMojielicTBrE alIeNIbHBIX T€HOBY», «['€HeTHYecKue KapThl pACTEHUM, >KUBOTHBIX U YEJIOBEKA,
«'eneTnka nosnay», «3akOHOMEPHOCTH HACJIEIOBaHMS, CLIETUIEHHOTO C IOJIOM», «KaproTumel yenoseka
U )KMBOTHBIX», «Buapl n3mMeHunBocTn», «MoanudukaonHas n3MEHYMBOCThY, «HacnenoBanue pesyc-
daxTopa», «I'eHeTuKa rpymnmn KpoBu», «MyTallmOHHAas U3MEHYHBOCTHY.

Obopyoosanue:  Moaenu-amiiikauu  «MOHOTHOPHUIAHOE  CKpPEUIUBAHUEY,

«HenonHoe ntoMuHUpOBaHMEY, «/Iurndbpuanoe ckpenmBanue», «Ilepekpéct XpoMocom», MUKPOCKOII U
MuKpornpenapar «/pozopuna» (Hopma, MyTauuu Gopmbl KpbLIIEB U OKPACKHU Teua), repoapuii «I'opox
IIOCEBHOM.

Jlabopamopnwvie u npaxmuyeckue padomul:

JIaGopaTtopHas pabora Ne 5. «M3yueHue  pe3ysbTaToB MOHOTHOPUAHOTO "
TUTHOPHUIHOTO CKPELMBaHUs Y Ip030(UiIbl HA TOTOBBIX MUKpOIpEnapaTax».

JIaGopaTtopHas pabora Ne 6. «M3ydeHne MOIUGPUKAUMOHHOW H3MEHUYMBOCTH, TOCTPOCHUE
BAPHALIMOHHOTO PsI/1a ¥ BAPUALIMOHHON KPUBO.

Jlabopartopnass  pabora Ne 7. «AnHamu3z MyTtanumii y  JOpo3ouibl  Ha  TOTOBBIX
MHUKpOIpEnaparax».

[IpakTruyeckas padota Ne 2. «CocTaBieHre U aHAJIU3 POJIOCIOBHBIX YEJIOBEKaY.

Tema 7. Cesiekuusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH

Cenexkuusi kak Hayka M Ipolecc. 3apoXKICHHE CelNeKUuu M aoMectukauus. Yuenue H.U.
BaBunmoBa 0 1eHTpax MPOUCXOXKIACHHSI U MHOrooOpasusi KyJIbTypHbIX pacTteHui. LleHTpsl
IIPOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. COpT, IOpPOJa, IITaMM.

CoBpeMeHHbIE METOJbI CeleKIUH. MacCOBBIM W WHIWBHAYAIbHBIM OTOOPHI B CEIEKIIMH
pacteHuii u )kuBOTHBIX. OIleHKa SKCcTepbepa. bim3zkopoacTBeHHOE CKpelBanue — MHOpUAUHT. YucTast
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munus. CKpelyBaHue YUCThIX TUHUM. [ 'eTeposuc, unm rubpunnas cuina. HepoacTBeHHOE CKpeluBaHue
— aytOpuaunr. OtaganénHas rubpuauszanus U e€ ycrnexu. McKyccTBEeHHbBI MyTareHes3 U IMOJIydyeHHe
MOJIMIUIOUOB. JJOCTHKEHUS CEJIEKIIMU PACTEHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonorust Kak OTpaciab NPOU3BOACTBA. ['€HHas WHXKEHepusa. OTamnbl CO3JaHUs
pexkomOuHanTHOM JIHK w® TpaHcrennsix opranusmoB. KietouHas uHxeHepus.

Knerounsle  KyabTypel.  MUKpOKIOHaNIbHOE  pa3MHOXeHHe  pacteHuil.  KionupoBanue
BBICOKOITPOAYKTUBHBIX CEJILCKOXO03SIMCTBEHHBIX OpTraHnu3MoOB. DKOJOTHYECKHE M ITUUECKHUE
npo6sieMbl. [MO — renernuecku MOAUPHUIIMPOBAHHBIE OPTAHU3MBI.

Jemoncmpayuu:

Ilopmpemuoir: H.W. BaBunos, 1.B. Muuypum, I'./l. Kapneuenko, M.®. MIBaHoB.
Tabauyst u cxemol: KapTa «LIeHTPBI MPOUCXOXKICHUS K MHOTO00pa3us KyJIbTYPHBIX PACTCHHIT»,

«lTopogpl  mOMaIIHKMX JKUBOTHBIX), «Copra  KyJbTYpHBIX pacTeHuiy,
«Otnanénnas rubpuamzans», «Padotel akagemuka M.®@. BanoBay, «llomummonusy,
«OOBEKTHI OHMOTEXHOJIOTHUI, «Kierounsie KYJBTYpbI u KJIOHUPOBAHUEY,

«KoHcTpynpoBaHue 1 IEPEHOC FEHOB, XPOMOCOM).
Obopyoosanue: MyJISDKU IUIOJIOB U KOPHEIJIOZOB JAUKHUX (POPM M KyJIbTYpHBIX COPTOB
pactenwii, repoapuii «CellbCKOX03SUCTBEHHBIC PACTCHUS.
Jlabopamopnule u npakmuueckue pabomoi:
Okckypeusi «OCHOBHBIE METOABI U JOCTH)KEHUS CEJIEKIIMM pPACTEHUH M SKUBOTHBIX (Ha
CCJIGKIIMOHHYIO CTAHIMIO, IUIEMEHHYIO (epMy, COPTOUCHBITATENbHBI Y4YacTOK, B TEIUIMYHOE
XO03SICTBO, JTA00OPATOPHUIO arpOyHUBEPCUTETA WM HAYYHOTO IICHTPA)».

11 KJIACC
Tema 1. DBoronmonHass 0H0JI0rUs

[IpeanochIki BOZHUKHOBEHHUS SBOJIOLNHUOHHON TEOPUHU. DBOJIIOIMOHHAS TEOpUS U €€ MECTO B
6uonoruu. BiusHue 3BONIIOLIMOHHOM TEOpUH HA pa3BUTHE OMOJIOTMHU U APYTUX HAYK.

CunerenbcTBa 3BoMOLMU. [laneoHTOIOrMYECKHE: MOCIIENOBATEILHOCTh MOSIBICHNS BUIOB B
NaJICOHTOJIOTUYECKOM JIeTONMUCH, NepexoaHbie ¢opMbl. buoreorpaduueckue: CXOACTBO M paziuyuue
¢dayH u (a0p MaTepruKOB U OCTPOBOB.

DOMOpHOJIOTMUYECKHE: CXOJACTBA U Pa3n4Msg SMOPHOHOB pa3HBIX BHJIOB IT03BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOTMYHBIE, PyIMMEHTapHbIE OPTraHbl, aTaBU3MBI.
MonekyasipHO-OMOXMMHUYECKHEe:  CXOJCTBO  MEXAaHHW3MOB  HACJIEJCTBEHHOCTH U  OCHOBHBIX
MeTaboIMYECKUX IMyTel y BCEX OpraHu3MOB.

OpomonmonHas teopust Y. /lapBuna. IIpennocbulku BOZHMKHOBEHHs JapBUHU3MA. [[Brkyue
CWJIBI OBOJNIONMM BHJOB 10 JlapBuHY (M30BITOYHOE pa3MHOXEHHE NMPU  OrPAaHUYEHHOCTH
pecypcoB,  HeollpelesnéHHas  M3MEHYMBOCTh, OOpbOa 3a CyIeCTBOBAHUE, ECTECTBEHHBII O0TOOD).

Cunrernueckast Teopust sBomonuu (CTD) u €€ OCHOBHBIE IOJIOKEHUS.

Muxkposomtonus. [lomynsanus kak eIMHUIA BUAA U DBOJIIOLNH.

JBuokyuire cuibl ((pakTopbl) SBOJIOLNMU BHAOB B Mpupoje. MyTalMOHHBIA Ipolecc U
KOMOWHATUBHAsI U3MEHYMBOCTh. [TomyisiinoHHbIe BOIHBI U Apeii¢ reHoB. M301s1us 1 MUTpausi.

EcrecTBeHHBII 0TOODP — HAIIpaBIsIOLIMA (hakTop 3BOIOIMH. PDOPMBI €CTECTBEHHOTO 0TOOpA.

[Ipucnoco0iaeHHOCTD OpraHu3MOB Kak  pe3yibTar ABOJIIOLUH. [Ipumepsr
npUcnocoOIeHn y opranu3MoB. ApoMop(o3bl U HAM0AAANI TAIUH.

Bun u Bunoobpazosanue. Kputepun Buga. OcHoBHBIE (hOpMBI BUA00OpA30BaAHUS:
reorpagpuueckoe, 3K0JI0rHUECKOe.

Maxkpo3Bomronus. Dopmsl SBOJIFOLINH: ¢bunernyeckas, JMBEPreHTHAs,
KOHBEpreHTHasi, napasiensHas. HeoOparuMocTs 3BOTIONNY.
[Ipoucxoxnenue OT  HeclenuaTu3upPOBaHHBIX MIPEIKOB. [Iporpeccupytomas
crenuanusanys. AnanTuBHas paauanys.
Hemoncmpavuu:

Iopmpemeur: K. Jlunneit, XK.b. Jlamapk, Y. Hapsun, B.O. Kosanesckuii, K.M. bap, 3. I'ekkens,
®. Mromiep, A.H. CeBeprios.
17



Tabnuyvr u cxemwl: «Pa3BuTHE OpraHMYecKoro mMmpa Ha 3emie», «3apojbIlid I03BOHOYHBIX
AKHUBOTHBIX», «ApxeonTepukcy», «DopMmbl 60pbOBI 3a CyIIECTBOBaHUEY,
«EctectBennbiii 0TO0p», «MHOr0o0Opa3ue COpPTOB pacTeHHi», «MHOroodpaszue MmopoJ KUBOTHBIXY,

«[Tonmynsauum, «MyTanonHas H3MEHYHUBOCTEY, «Apomopdho3bD»,
«Mnnoamanramuny, «OOmas pereHepanus», «JIBwkymme cuisl 3Bomronuny, «Kapra- cxema
Mapuipyra MyTEIIECTBUS Y. apBunay, «bopnba 3a  CYILIECTBOBAHHEY,

«[IpucnocobneHHOCT,  OpraHu3MoBy», «leorpadguueckoe  BUI000pa3oBaHHE», «IKOJOTHYECKOE
BU/1000pa30BaHUE».

Ob6opyoosaHue: KOIUIEKIINS HACEKOMBIX C PA3JINYHBIMH THIIAMU OKPACKH, HA0OP TUIO/I0B U CEMSH,
Kosiekust «IIpuMepbl 3aIUTHBIX TPUCIIOCOOIEHUH Y )KUBOTHBIX», MOJieNb «OCHOBHbIE HAIIPABICHUS
IBOJIOIMHNY», 00BEMHAS MOJIeNIb «CTPOECHUE TOJIOBHOTO MO3Ta TO3BOHOUHBIXY.

buoreorpaguyeckas kapra Mupa, KojuleKuus «@opMbl COXPaHHOCTH UCKOMAEMBIX KHBOTHBIX U
pacteHui», moxenb amumkanus «llepexkpéct xpomocom», BiaxHble npenaparsl — «PasButue
HaceKkomMoro», «Pa3BuTme JATymIKW», MHKpOIIpenapar
«/pozodunay (Hopma, MyTaruu GOpPMBI KPBLUTHEB U OKPACKH TETIa).

Jlabopamopnuie u npakmuueckue pabomoi:

JIaGoparopnas padota Ne 1. «CpaBHeHHE BUIOB 110 MOP(HOIOTHIECKOMY KPHTEPHUION.

JlabopatopHass pabora Ne 2. «OmnucaHue  HOPUCHOCOOJIEHHOCTH  OpraHu3Ma u eé
OTHOCHUTEIIBHOT'O XapaKTEPA».

Tema 2. Bo3HUKHOBeHUE U Pa3BUTHeE :KU3HU Ha 3emiie

JloHayuHbIe IIPEACTABICHUS O 3apOKICHHUM KU3HU. HaydHble ruroTe3sl BOSHUKHOBEHUS KU3HU
Ha 3emiie: aOuoreHe3 M naHcrnepMmus. XUMHUYECcKas 3BONOLUSA. AOUOreHHbIN CUHTE3 OpraHMYECKHX
BEUIECTB M3 HEOPraHMYECKUX. OKCIEPUMEHTAIbHOE TMOATBEPKIACHUE XUMHUYECKOW 3BOJIIOLUH.
HavanpHble dTanel 6uosioruveckoit somonun. ['unoresa PHK-mupa. ®@opmupoBanne MeMOpaHHBIX
CTPYKTYp ¥ BO3SHUKHOBEHME IIPOTOKIETKU. [IepBbIe KieTkH 1 ux sBontonus. PopMupOBaHNE OCHOBHBIX
IPyII KUBBIX OPTaHU3MOB.

Pa3Butne xm3Hm Ha 3emne mno 3pam U nepuoaaMm. Karapxeil.  Apxelickag u
npoTepo3oiickas 3psbl. [laneo3oiickas spa u e€ nepuopl: KeMOPUHCKUN, OPAOBUKCKUN, CUITYpHICKU,
JIEBOHCKHI, KAMEHHOYTOJIbHBIN, TIEPMCKH.

Me3o30iicKkas 3pa ¥ €€ NepUObL: TPUACOBBIN, FOPCKUIN, MEJIOBOM.

KaliHo3oiickass 3pa u €€ mnepuoAbl: IMAJCOre€HOBBIA, HEOTCHOBBIA, aHTPONOTECHOBBIM.
XapakTepuCcTUKa KJIMMAaTa U Ie0JOrMUECKUX MMpoLeccoB. OCHOBHBIE ATAIIbI BOIIOLUN PACTUTEIBHOTO U
KUBOTHOT'O MUpPa. ApoMOp(03bl y paCTEeHU U KUBOTHBIX.

[TostBneHue, pacBET U BBIMUPAHHUE I'PYTII KUBBIX OPIraHU3MOB.

Cucrema opraHn4eckoro Mupa Kak oTpaskeHue 3BoTouN. OCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI
OpraHU3MOB.

OBonronUsl  4ejnoBeKa.  AHTPONOJOrusi Kak  Hayka. Pa3BuTue  mpeicTaBieHUM o
IIPOUCXOXKICHUN YelloBeKka. MeToapl n3ydeHust aHTpornorenesa. CxoAcTBa M pa3iauyMsl 4eIoBeKa U
KUBOTHBIX. CHCTEMATHYECKOE MOJO0KEHNUE YEIOBEKA.

JBmxyuue cuibl ((akTopsl) aHTpornorenesa. HaciaencTBeHHass K3MEHUMBOCTh M €CTECTBEHHBIN
ot0op. Ob1ecTBEeHHBINH 00pa3 )KU3HU, U3TOTOBJIEHUE OPYIUil TPY/la, MBIIIJIEHUE, PEYb.

OCHOBHBIE CTaIUU ¥ BETBH JBOJIIOIMM UYEJIOBEKA: aBCTPAIIONUTEKH, UenoBek ymenslid, YenoBek
npsaMoxoanui, Yenosek Heanaepranbckuii, YenoBek pa3yMHbid. Haxoakn MCKONAaeMbIX OCTaTKOB,
BpeMs1 CYIIECTBOBaHMsI, 00JIaCTh pacpocTpaHeHusi, 00BEM roJI0BHOTO MO3Ta, 00pa3 )KU3HU, OPYIHSL.

Uenoseueckne packl. OCHOBHBIE OOJNBINME pachkl: €BpONEOWHAs (EBpa3Wiickas), HErpo-
aBCTPAJIONIHAS (3xBaTopuanbHas), MOHT'0JIOUIHAS (a3maTcko-aMepHKaHCKas). Yeprtel
MPUCTIOCOOJICHHOCTH TMPEACTaBUTENEH 4YeIOBEUEeCKHX pac K YCJIOBMSIM cCyllecTBOBaHMs. EQMHCTBO
yesoBedeckux pac. Kpuruka pacuzma.

Hemoncmpayuu:
Ilopmpemui: @. Penn, JI. Ilactep, A.W. Onapusn, C. Munnep, I'. FOpu, Y. /lapBun.
Tabruywl U  cxemol: «BO3HUKHOBEHHE ComaevHOU CHCTEMBI», «Pa3zBurne
OpPraHNYeCcKOro Mupa», «PactutenpHast kieTkay, «KuBoTHas kietka», «lIpokxapuormueckas

18



KJeTKa», «CoBpeMeHHasi CUCTEMa OpPraHUYECKOro MUPay,

«CpaBHEeHHE aHATOMUYECKUX YEPT CTPOCHHUSI YEJIOBEKA U YeJI0BEKOOOpa3HbIX 00e3bsiH», « OCHOBHBIE

MeCTa MaJEOHTOJOTNYECKUX HAaXOJ0K IIPEJIKOB COBPEMEHHOIO 4eNoBeKa», «JpeBHelne TN,
«/peBHue JOAW», «IIepBbie COBPEMEHHBIE IO,

«YenoBeuecKkue paco».

Obopyodosanue: mynsixu «lIpoucxoxenue yenopeka» (OIOCTbI aBCTpaIONUTEKa, MUTEKAaHTPOIA,
HeaHJepTalIblla, KPOMaHbOHIIA), CIICIIKY WIIM N300paykeHHsI KAMEHHBIX OpY/IUil IEPBOOBITHOTO YeTOBEKa
(kaMHH-4ommepbl, pyoOusa, ckpebia), TEOXPOHOJOTHYECKass Tabnuia, KouleKiusa «Dopmel
COXPAHHOCTH MCKOIIa€MbIX KUBOTHBIX U PACTEHUII».

Jlabopamopusie u npakmuyeckue padomel:

[Ipaktuueckas pabora Ne 1. «M3yueHue HCKOMAEMBIX OCTATKOB PACTEHUH U KMBOTHBIX
B KOJUICKIIUSIX).

DKCKypcHusi «DBOJIOLMS OpPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYUYHBIM WU
KpaeBeIUECKUI My3€il).

Tema 3. Opranu3mMsl 1 OKpY KamIas cpeaa

DKoJorusl Kak Hayka. 3afaud U paslieibl IKOJIOTUU. MeTOoabl IKOJIOTHMYECKUX HCCIEeI0OBAHUM.
DKOJIOTUYECKOE MUPOBO33PEHNE COBPEMEHHOIO YEJIOBEKA.

Cpenpl 0OuMTaHUS OPraHU3MOB: BO/IHAS, HA36MHO-BO3/IyIIIHAS, TOYBEHHAs, BHYTPUOPTraHU3MEHHASI.

Okonoruveckne (aktopel. Krnaccudukamuss skomormdeckux  (HakTOpoB: aOMOTHYECKHE,
OMOTHUYECKUE U aHTPOIOreHHbIe. J[elicTBHE IKOIOTUYECKUX (PAKTOPOB HA OPTaHU3MBI.

AbGunotnyeckue (hakTOpBI: CBET, TeMIleparypa, BIaxHOCcTh. DoTomepuoausM. [IpucnocodneHus
OpPraHU3MOB K JICUCTBUIO a0NMOTHYeCKuX (pakTopoB. buonoruueckue puTMsl.

bruotnueckue ¢axTopsl. Buasl OMOTHYECKHWX B3aUMOJCHCTBUI: KOHKYPEHIIHS, XUIIHUYECTBO,
cum6buo3 u ero ¢opmel. [lapazutusm, koomepanus, MyTyaau3M, KOMMEHCAIU3M (KBapTUPAHCTBO,
HaxJICOHUYECTBO). AMEHCANIM3M, HEUTpAIN3M. 3HaU€HHEe  OMOTHMYECKHUX  B3aUMOJCHCTBUM VIS
CYILIECTBOBAHMS ~ OPraHU3MOB B IIPUPOJHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTePUCTUKH NMonyJsauu. OCHOBHBIE TOKA3aTEJIN NOMYJISILIMN: YUCIEHHOCTb,
IUIOTHOCTB, PO’KIAEMOCTh, CMEPTHOCTb, IIPUPOCT, MUrpanys. JJMHaMHUKa YUCIEHHOCTH NOIIYJISILIMY U €€
perysus.

Hemoncmpayuu:

Ilopmpemur: A. T'ymGonbar, K.®. Pynse, O. ['ekkens.

Tabnuysr u cxemwvi: xapta «[Ipupomnbie 30HBI 3eminy», «Cpeapl OOMTaHUS OPraHU3MOBY,
«Dotonepuoauzm», «llomynsauum», «3aKOHOMEPHOCTH POCTa YUCIEHHOCTU MOMYJSALUUU UH(DY30pUn-
Tyenbkny, «lIuiessie nenu.

Jlabopamopnwsie u npaxmuyeckue padomul:

JIaGopaTtopHas pabora Ne 3. «Mopdonoruueckue 0COOEHHOCTH pacTeHuit
U3 pa3HbIX MECT OOUTaHUM.

JlaGoparopHast paGora Ne 4. «BnusiHMe cBeTa Ha pOCT M Pa3BUTHE YEPEHKOB KOJIEYCa».

[Tpaktuueckas padora Ne 2. «[ToAcU€T IITOTHOCTH MOMYJISIUN Pa3HBIX BHUJOB PACTCHHIN.

Tema 4. Coob1ecTBa U 3K0JIOrHYECKHE CHCTEMbI

Coo0bmecTBO opraHu3MoB — OuoOreHO3. CTPYKTYypbl OMOIIEHO3a: BHJIOBAas, MPOCTPAHCTBEHHAS,
Tpoduueckas (nuuieBas). Bunpl-noMmuHanTel. CBs3M B OHOIIEHO3E.

Dkosjorudeckue cucreMbl (3kocuctemsbl). IlonstTue 00 5sKocucreMe U OUOTrEOlEHO3E.
@YHKIMOHAIbHBIE KOMIIOHEHTBI SKOCHUCTEMBI: NPOAYLEHThI, KOHCYMEHTHI, peayleHTsl. Kpyrosopor
BEIIECTB U MOTOK 3HEPTUU B 3KocucTeMe. Tpoduyeckue (MuiieBble) ypoBHU dKocucTeMbl. [lumieBsie
nenu u cet. OCHOBHBIE MOKA3aTeNIN 3KOCUCTEMBL: OroMacca, MPOAYKLUs. DKOJIOTHUECKUE TUPAMUJIbIL:
NPOAYKIMK, YHUCICHHOCTH, Ouomaccel. CBOICTBAa SKOCHUCTEM: YCTOMYMBOCTh, CaMOPETYJISINS,
pasButue. Cykueccus.

[IpuponHble  SKOCHCTEMBI. OJKOCHUCTEMBI 03€p M peK. OKOCHCTeMa XBOMHOIO HWIIN
LIMPOKOJINCTBEHHOTO JIECA.

AHTpONOreHHbIE HKOCHCTEMBI. ATpPOIKOCHCTEMBI. VYpb6oskocucremsl. broiornueckoe

U XO35IIICTBEHHOE 3HAYCHHE arpO3KOCUCTEM B YPOOIKOCHCTEM.
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buopasznoobpaszue kak (akTop YCTOWYMBOCTH dKocucTeM. CoxpaHeHHE OHOJIOTHYECKOTO
pasHooOpa3us Ha 3emie.

VYuenue B.M. Bepnaackoro o 6uoctepe. ['panunpl, coctaB u cTpykrypa Omocdepsl. Kusoe
BemecTBO U ero ¢yHkmuu. OcobeHHOCTH Onocdepsl Kak TIIOOATbHOW KOCHCTEeMBI. JIMHaMu4deckoe
paBHOBecHE U 00paTHast CBs3b B Onocdepe.

KpyroBopoTbl BEIecTB 1 OMOr€OXMMUYECKUE ITUKIIBI DJIEMEHTOB (YIiiepoja, a30Ta). 30HaIbHOCTh

onochepsl. OCHOBHBIC OMOMBI CYIIIH.

UYenoBeuectBo B Oumocdepe 3emin. AHTPONOreHHbIE H3MEHEHHS B Ouocdepe. [modaibHbIC

HKOJIOTUYECKUE TPOOIIEMBI.

CocyuiecTBOBaHHE TPUPOABI U denoBedecTBa. CoxpaHeHHe OMOpa3HOOOpa3Hsi Kak OCHOBA
ycroitunBoctu O6uocdeprl. OCHOBa paAIMOHAIBHOTO YIPABICHUS HPUPOAHBIMH pecypcaMd H HX
ucronb3oBanue. JloCTIKeHHs OMOIOTUU M OXpaHa IPUPOJIbI.

Jemoncmpayuu:
Tlopmpemur: A.Jx. Tencnu, B.H. Cykaués, B.. Bepnaackuid.
Tabnuyvr  u  cxemvr:  «l[lumeBsie  menm», «buoneHos: COCTaB M CTPYKTypay,

«IIpuponusle coobmectBa», «llenmn mnuTaHus», «OKOJOTHYECKAss MUPaMHIAY,
«buocdepa u denoBek», «IKOCHCTEMA HIMPOKOIMCTBEHHOTO Jiecay, « IKOCHCTEMa XBOWHOTO JIecay,
«buonenos Bomoéma», «ArpoueHo3», «lIpuMepHble aHTPONOrEHHBIE BO3ACHCTBHS HAa IPHUPOLYY,
«BaxkHelue WCTOYHMKM 3arpsA3HEHMS BO3JyXa U TIPYHTOBBIX BOI», «[louBa — BakHelas
cocraBisiromast 6uocdepsl», «dDakropsl aerpaganuu nous», «llapHukoBsiit 3 dexT», «DakTopsl
paZMOaKTHBHOTO 3arpsi3HEHUs Omocdeprr», «OO0mas crpykrypa Oumocheps», «PacmnpoctpaneHue
JKU3HH B Onocheper,
«O30HO0BBIH 3Kpan 6uocheps», «KpyroBopot yriaeponaa B 6uochepe», «KpyroBopot a3ora B Ipupoae».
OOGopynoBaHue: Mojenb-anuiMKanusg «Tunuunsle OuOLEHO3b», repbapuil «PacTuTenbHble
cooOmiecTBay, Kouekuuu «buorneHosy», «Bpeaurenn BaKHEHITNX CETbCKOXO3SHCTBEHHBIX KYIbTYDPY,
repbapuy U KOJUIEKLUHN PACTEHUH M KUBOTHBIX, IPUHAAJIESKAIINE K Pa3HbIM 3KOJIOIMUYECKUM IpyIam
onHoro Buaa, Kpacnas kuura Poccuiickoit @enepannu, n300pakeHus: OXpaHsAE€MbIX BUA0B pacTeHUN U
KUBOTHBIX.
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IV. TEMATHYECKOE ILJTAHUPOBAHUE, OCHOBHBIE BAJIbl YYEBFHOU JEATEJBHOCTH OBYYAIOIIUXCA

Yueoubim ianom ['BOY «lllkomna Ne 30 r. o. EnakueBo» Ha 2024-2025 yueOHbIi roj Ha u3ydyeHue npeamera «buonorus» npeaycMmoTtpero 1 yac B
Henento, 34 yaca B roa. C yuérom pacnucanus yueOHbIX 3aHsaTui, Kanengapraoro yaeoHoro rpaduka 'bOY «Illkona Ne 30 r. o. EnakueBo» Ha 2024-2025

y4eOHBII TOJ, B cBs3U ¢ Tem, uto 30.09.2024, 12.05.2025,

SABJIAOTCA MPAa3AHUYIHBIMU BBIXOJAHBIMU AHAMHU, TEMATUYCCKOC U KAJICHAAPHO-TEMATUYICCKOC

rutanupoBanue Paboueit mporpammer o Guomnoruu as 11 knacca 32 ypoka B roa. [IpemycmoTpeno BoinmoiHeHue [IporpaMmel B mosiHOM 00bEMeE 3a CUET
WHTEHCU(PUKAIMY (YIUIOTHEHHS) Y4eOHOTO MaTepuara.

10 KJIACC
Ne HaumenoBanue KonngectBo OcHoBHBbIE BUJIBI JEATEIBHOCTH
/i pa3zienoB U TEM 4acoB [IporpammHOe copepxaHue o0yyaromuxcs
yueOHOro npeamera
Pa3nes 1. BuoJsiorusi kak Hayka
1.1 | Buosorus B cucteMe HayK 1 buonorust kak Hayka. CBsizu Ouosiormu ¢ | PackpbeiBaTh cojepikaHre TEPMHUHOB U OHSITHI:
OOIIECTBEHHBIMM, TE€XHWYECKMMU W JPYTUMH | HAQyYHOE MHPOBO33pEHHE, HayyHas KapTHHA
€CTECTBEHHBIMH  HayKamH, ¢unocodueit, | Mupa, HayyHbBIi METOJ, THUIIOTE3a, TEOPHUS,
penuruen, STUKou, METO/Ibl UCCIIEOBAHUS.
ACTETUKOU U mpaBoM. Posib Guonoruu XapakTtepu3oBaTh OHOJIOTHIO Kak HayKy, €€
B (OpMHpPOBaHMM COBPEMEHHOM Hay4HOH | MECTO M pOJb Cpelu APYIHX
KapTuHbI MUpa. CucreMa OMOJIOTMYECKUX HayK. | €CTECTBEHHbIX  Hayk.  llepeuncnsats
Hemoncmpavyuu: pasziensl OUOJIOTMM B COOTBETCTBUE C
Iopmpemur: Y. Jlapsun, I'. Mengens, H. K. | oObexTamMmu usyueHus.
Konsnos, /Ix. Yorcon u ®@. Kpuk. Tabauyer u | Ha3piBats BAKHEWILINE OTpaciu
cxemol. «MeToabl TO3HAHUS OMOJIOTMYECKUX 3HAHUW W 3a/ladyM, CTOsIINe
KUBOU MTPUPOIBI» nepen 6uonorueit XXI B.
1.2 | MeTonapl MO3HAHUS 1 Meronsl [IO3HAHUS KUBOU npupoasl | PackpeiBaTe coaep:kaHue TEPMUHOB M IOHSATHM:
YKUBOM MPUPOIBI (Habmonenue, 9KCIIEPUMEHT, ONMCAaHUE, | HAYYHBIH METOJ, METOJbl UCCIIEOBAHUS.

M3MEpeHue, KiacCHu(pHKanus, MOACITUPOBAHHE,
cTatucTuyeckas 0opaboTka JaHHBIX).
Jemoncmpavwuu:

XapakTepru30BaTh OCHOBHBIE METO/BI
MO3HAHUS JKUBOM  TPHUPOABI:  HAOIIOACHHE,
SKCIIEPUMEHT, ONIUCAaHUE, U3MEPEHHUE,
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Tabnuywl u cxemwvi: «MeTOIBITIO3HAHUS KUBOM
TIPUPOIBD.

Jlabopamopusie u npakmuueckue padomoi:
[IpakTuueckas padora Ne 1.

«Mcnonb3oBaHue pa3TUYHBIX METOI0B IIPU
M3YYCHHH OMOJIOTUYECKIX 00BEKTOB)

KJIaccH(UKaIs, MOJCITUPOBAHHE,
CTaTUCTHYECKas 00pabOTKa JaHHBIX

HToro gacoB no teme 2

Pa3nen 2. ’KuBble cMCTeMbI U HX OPraHU3AIMS

2.1 | Buonoruueckue 1
CHUCTEMBI, IIPOIICCCHI U

UX U3y4YCHHE

XKusble cucrembl (OMOCHUCTEMBI)  Kak
MpeaMeT U3y4eHus OHMOJIOTHH.

OTnnume KUBBIX CUCTEM

OT  HeopraHumyeckod mnpupoxasl. CBolicTBa
OMOCHCTEM U UX Pa3HOOOpasue.

YpoBHU OpraHu3aluu OHOCUCTEM:
MOJIEKYJIAPHBIA, OPraHOMJHO- KJIETOYHBIM,
OpPraHM3MEHHBIN,  MOMYJSALHUOHHO-BUIOBOM,
9KOCHCTEMHBIN (OMO-Teo1IeHOTHYECKHIT ),
O6rochepHsbIit.

Hayku, uzyvarorniue OMOCHCTEMBI Ha Pa3HBIX
YPOBHSIX opranuzauuu. Jemoncmpayuu:
Tabnuyvr u cxemvl. «OCHOBHBIE TPU3HAKU
KHU3HI», «YPOBHU

PackpsIBaTh copepkaHue TEPMUHOB U IOHATHUI:
cucrema, Orojoruyeckast

CHUCTEMa, DJJIEMEHTBl  CHUCTEMBI, CTPYKTYypa
OuocHucTeMbl, CBOMCTBA MXHUBBIX CHUCTEM, OOMEH
BEILIECTB, pa3MHOXKEHHE, PpOCT, pPA3BUTHE,
HaCJIEICTBEHHOCTb, WU3MEHYUBOCTb,
pa3IpaXxuMOCTh, SJHEPrO3aBUCUMOCTh, YPOBHHU
OpraHu3aIuy Xu3Hu (Ouocuctem).
XapakTepHu30BaTh IPUHIIMIIBI

OpraHu3aiuy OMOCUCTEM: OTKPBITOCTb, BBICOKAs
YIOPSIOYEHHOCTb, caMOoperyJIsus,
UEpPapXUYHOCTb.

IlepeunciATh yHUBEpCAIbHBIE CBOMCTBA KUBOTO:
€AVHCTBO XUMHUYECKOTO

COCTaBa, pa3JpakxUMoOCTh, JBUKECHHE, TOMEOCTa3,
pPOCT U pa3BUTHE,
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OpraHM3aLyy >KUBOW TpUpoab». Monens
Mounekynsl JIHK

HaCJICACTBEHHOCTb, UBMCHYHNBOCTD, DBOJIIOLIHUA

(mpucniocobnenue

K H3MCHSIOIIMMCS  yCIOBUsIM). I[IpuBOIMTH
npuMepbl  OMOCHCTEM  Pa3HOTO  YpPOBHA
OpraHu3allil W  CPaBHUBATh  IIPOSBICHUS
CBOMCTB KMBOI'O HA Pa3HbIX YPOBHSIX.
XapakTepu3oBaTb OCHOBHBIC IPOLIECCHI,

IIPOTEKaoIKe B OMOCUCTEMAX:

OOMEH BeIeCTB M IPEBpalICHUE SHEPIuH,
CaMOBOCIIPOU3BEICHUE, caMoperyJisiius,
pa3BHTHE.

Co0roath npaBuiia 6epekxHOTO

OTHOUICHUSI K KUBOH MPHPOJIE

HNToro uyacos 1o TeMme 1

KNI

Pa3nen 3. XuMu4ecKkuii COCTaB U CTPOEHHE KJIET
3.1 | Xumuueckuii COCTAaB 1
KJICTKH. Bona H

MHHCPAJIBHBIC COJIN

XUMHYECKUM COCTaB KIETKH. XHUMHYECKHE
SJIEMEHTHI:

MAaKpO3JIEMEHTBI, MUKPOAJIEMEHTHI.
MHHEPAIbHBIE BEILLECTBA.

@yHKIIMU BOJBI U MUHEPAJIbHBIX BEIIECTB B

Boma u

kierke.  IlogmepxaHue  OCMOTHYECKOIO
Oamanca.
Jlemoncmpavyuu:

Juaepammuol: «Pacnpenenenue
XUMHUYECKUX DJIEMEHTOB B HEXHUBOW MNPUPOAEH,
«PacnpeneneHre XuMAYECKUX

PackpeiBaTh conep)KaHHE€ TEPMHHOB H
HOHATHIL: 3JIEMEHTHI-OUOTeHBI,
MaKpOAJIEMEHTHI, MHUKPODJIEMEHTHI;
MHUHepaJIbHbIE BEIIECTBA, MOJIEKYJIa

BOJBl KaK  JUNOJb, BOJOPOJTHBIC
rupoduiIbHbIEe U THAPO(HOOHBIE

BEIIECTBA.

Jloka3bIBaTh €IMHCTBO JIEMEHTHOT'O COCTaBa KaK
OJHO W3 CBOMCTB JKMBOro. Pacmpenensts
XUMUYECKHE HIIEMEHTBI

0 TPYTIIaM B 3aBUCHMOCTH

CBSI3H;
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9JIEMEHTOB B JKUBOW TIpupoje». Tabauywvl u

OT KOJIUYECTBCHHOI'0O IPEACTABUTCILBCTBA B

cxembi: «Ilepuonnueckas Tabnuna OpraHu3Me; XapaKTepHu30BaTh POJIb
XUMHUYECKHX 3JIEMEHTOBY, OTJEJIbHBIX JIEMEHTOB.
«CTpOEHUEMONEKYIBI BOJBI) BBISBIIATE CBSI3b MEXJIY COCTaBOM,
CTPOCHHUEMMOJIEKYJIbl XUMHUECKOTO COEAMHEHUS
U ero QyHKUIUSMH B KJIETKE
3.2 | benku. CocTtaB ¥ CTpOCHHUE benku. CoctaB u  crpoenue  OenkoB. PackpeiBaTh copepkaHue TEPMHUHOB U MOHSTHH:
0enKoB AMHUHOKHUCIOTBL ~ —  MOHOMEpHI 0enKoB.| O€NKHU, MOJIUMEPbl, MOHOMEPHI, AMHUHOKUCIIOTHI,
He3amennMbie W 3aMeHUMBIE aMUHOKHCIIOTHIL| MENTHIHAS CBSI3b, MOJUICTITUI, ACHATYPAIIS.
AMUHOKHCIIOTHBIH COCTaB. YPOBHU CTPYKTYpBI| XapaKTepu30BaTh Oenku Kak KJiacc
0eNKOBOI MOJIEKyJbl (IIEpBUYHAS, BTOPUYHAsS, OPraHUYECKUX COEAMHEHUM; Kilaccu(ULUUpPOBATH
TPeTUYHasT M  YeTBEPTHYHas  CTPYKTypa). UX IO CTPOCHHUIO
XUMHUYECKUE CBOMCTBA OEIKOB. (rmoOynspuble W QuOpmIspHBIE  O€NKH),
buonoruueckue pyHKIMU OEIKOB. HNepeUYUCIITh M  XapakTepu3oBaTh (YHKIUU
Hemoncmpayuu: OenKoB
Tabnuywt u cxemol: «CTpOSHUE MOJIEKYJIBI
OemnKay.
ObopydosaHue: CBETOBOM MUKPOCKOTI,
MUKPOTIpETIapaThl
3.3 | depmeHTHI — depMeHThI — OMOJIOTHYECKUE KaTaIu3aTophl. PackpbIBaTh conepKaHWe TEPMHHOB W TIOHSTH
Ouonoruyeckre Crpoenne  QepmeHTa:  aKTUBHBIM  LIEHTp, GEepMEHTHI, AaKTHBHBIH ILIEHTp, CyOCTpaTH
KaTaJIn3aTOphI cyOcTpartHas cnerupuIHOCTb. cnenupuIHOCTh, KOhepMeHTHI, OEIKN-aKTUBATOP

KodepmenTsl. BuramuHsl.
Otnnuust hbepMeHTOB
OT HEOPraHWYECKUX KaTaIn3aTOPOB.

U OeJIKU-MHTHOUTOPBI.
VYka3bIBaTh OTINYUS (PEPMEHTOB
OT HEOPraHMYECKUX KaTaIu3aTOPOB.
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Jemoncmpawuu:
Tabnuyer u cxemor: «CTpoeHue

dbepmeHTay.
Obopydosanue: 000pyaOBaHUE IS
MIPOBEICHUS HaOJIOICHUH,

HU3MEPEHUM, SKCIIEPUMEHTOB.

Jlabopamopusie u npakmuueckue padomoi:
Jlabopatopnas pabora Ne 1. «M3yuenue
KaTaJTUTHYECKON aKTUBHOCTU (epMEHTOB (Ha
IIpUMepe aMuIIa3bl

WU KaTayia3bl)»

OOBICHATH pOJIb (HEPMEHTOB

B (DyHKIMOHUPOBAHUM >KUBBIX CHCTEM, B
MPOMBIIICHHOCTH, B METUIIHHE,

B IOBCEAHEBHOM XKU3HU YEJIOBEKA

3.4

Yrnesoarnl. JInmmmael

YrieBonpl: MOHOcaxapubl (TJOK03a, pubo3a H
ne3okcuprbosa), JcaxapHibl (caxaposa,
JIAKTO3a) W TOJHcaxapuiasl (Kpaxmani, TITUKOTEH,
LIEJUTION034).

buonoruueckue byHKIIUN YIJIEBOJIOB.
Jlunuael:  TpurMnepuasl,  Gocdomunuasl,
CTEPOUIBI.
I'unpodunbHO-TUAPOPOOHBIE
buonorndeckue GpyHKINUN JTUMTHIOB.
CpaBHeH#He yriaeBo0B, OETKOB H JIMITHI0B KaK
WCTOYHUKOB SHEPTUHU. Jemoncmpayuu:
Tabnuywl u cxemol. «YTICBOIBDY,

«JInmuaens.

Obopyoosarnue: 000pyIOBaHUE

CBOWCTBA.

PackpeiBaTh colep:kaHue TEPMUHOB U TOHSTHIL:
YTIIEBOIBI, MOHOCaXapu/Ibl, JiCaxapuibl,
MOJIMCaXapHUIbl, IJII0K03a, pubo3a,
ne3okcupubo3a, caxaposa, JIaKTo3a, MailbTo3a,
LEJITI0NI03a

(kmeTyarka), Kpaxmall, TJIUKOT€H; JHUIUIBI,
TpUIIIHLEPUIBl (KUPBI, Macia), pochonnunuabl,
CTEPOU/IBI.

XapakTepu30BaTh YTIJIEBOJBI, JIUMUIBI Kak
KJIACC OPTraHMYECKUX COETUHEHUM.
KnaccudumupoBaTe yriieBoAbl M JUMUIBL TI0
CTPOCHUIO; TIEPEUUCIIATh PYHKINU YTIEBOJIOB U
JIMTIHIOB.

CxeMaTnyecku u300pakaTbh CTPOCHHE

MOJIEKYJI YTJI€BO/IOB, JIUTIH/IOB
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JUTSI IPOBEICHH S HAOIIOICHUH,
WU3MEpEHUH, SKCIICPUMEHTOB

3.5 Hyxnennossie Hyxnennossie kucnorsl: JITHKu PHK. PackpsIBaTh conep:kaHre TEPMUHOB U ITOHSATUN:
KuciaoThl. ATD Hykneotuasl — MOHOMEpHI HYKJIEUHOBBIX ne3okcupubonykiaenHoBas kuciorta (JJHK),
kuciaot. Crpoenue u ¢pynkuuun JJHK. pubonykiennoas kuciora (PHK), nykneorun,
Crpoenue u pynkuun PHK. AT®: ctpoenue MOJIMHYKJICOTU/IHAS 1IETIb
1 QyHKIUY. (MONMHYKIIEOTUN), KOMILIEMEHTAPHOCTb,
Hemoncmpayuu: byukmun  JIHK  (xpanenne wu mepenaua
Ilopmpemsi: 1. Yorcon, ®. Kpuk, M. Ywikunc, HacneacTBeHHOH wuHpopmanuun); Buasl PHK
P. ®paHkiuH. (urdopmaronHas, TpPaHCIOPTHA,
Tabauysl u cxemol: pubocomanbHast); anenozuHTpudochar (ATD),
«Hyxnennossie kucnotsr; JJHK», MaKpO3PruyecKas CBssb.
«buocuntes 6enka», «Ctpoenue monekyisl AT®».| XapaktepusupoBaTh HYKJIEUHOBBIE KHCIOTHI
Obopyoosanue: CBETOBOI MHUKPOCKOIL,| KAK XHMHYECKHE COEJUHEHUS U HOCHUTEIU
MUKPOIIPENapaThl HACJIEICTBEHHON HH(OpMAaLUH.
OTMme4yaTh OCOOCHHOCTH CTPOEHHUS MOJEKYJ
nykienHoBbIx kuciot (JJHK, PHK) u AT®.
Cxematnuecku n300paxkaThb CTpOCHHE
HYKJIEOTHI0B, MOJIEKYJI HyKJIEHMHOBBIX
kucior, ATD
3.6 | Ucropus u MeTo bl Huromorna — Hayka o kierke. Knetouynas PackpeiBaTh copep:kaHue TEPMUHOB U

U3YYEHUSI KIIETKU.
Knerounas reopus

TEOpUs — MPUMEP B3aUMOJCHUCTBUSA UIAEH U
(haKkTOB B HAYYHOM MO3HAHUHU.

Mertoasl  u3y4YeHUS KJICTKH.
Hemoncmpavyuu: [lopmpemui:

A. JleBenryk, P. I'yk, T. IlIBann, M.
[neiinen, K. bap, P. Bupxos.

Obopyoosanue:  CBETOBOU MHUKPOCKOII,
MHUKpOIpenaparbl paCTUTENbHbIX, KUBOTHBIX

MOHATHUI: KJIETKA, IUTOJIOTUS; PACKPBIBATh
cozepKaHuE MTOJ0KEHU N

KJIETOYHOW TEOPUH.

IlepeunciiATh M XapakTepu3OBaTb OCHOBHBIE
METOJIbl M3y4€HHUs KJIETKU: (TPUTOTOBJICHUE
CpE30B,0KpalIMBaHUE, MUKPOCKOIIUPOBAHUE,
HeHTpudyrupoBanue, KyJbTUBUPOBAHNE KIETOK
U TKaHEeM)
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nOaKTepUaNbHBIX  KJIETOK; DPUCYHKH C
MUKpO(hOTOrpagusiMU KIICTOK, IMOJTy4YEHHBIE C
IIOMOIIBIO  CBETOBOTO M JJIEKTPOHHOTO
MHKpPOCKOIa

3.7

Knetka
KaK I1eJIOCTHAs
JKUBas cucTeMa

Knerka kak nenoctHas xxuBas cuctema. O61mue
IIPU3HAKU KJIETOK: 3aMKHyTas HapyKHas
MeMmOpana, mozekyisl JIHK kak renernueckuit
anmapar, cucrtema cuHTe3a Oenka. Tursl
KJIETOK:

9YKapUOTHYECKAsl U IPOKAPHUOTHUYECKASI.

OcoGenHoctu CTPOEHHUS
MPOKAPHUOTHYECKON KIIETKH.
Kinerounas CTEHKa 6axTepuit. CTpoenue

9YKapUOTHYECKON KiIeTKH. OCHOBHbBIE OTJIMYUS
pacTUTENIbHOM, KUBOTHOM W TPUOHOM KIIETKH.
[ToBepXHOCTHBIE CTPYKTYpPBI — KJIETOYHAsI CTEHKA,
ITIMKOKAJIMKC, UX (YHKIUH.
[1nazmaTnueckasimemOpaHa, ee CBOMCTBa

1 (QYHKIIHH.

PackpeiBaTh coliep:kaHue TEPMUHOB U MOHSATHUH:
KJIETKU (9YKapUOTHYECKasi, MPOKaApPUOTUYECKAs),
ma3MaTuueckas  MemOpaHa  (IIa3mMajieMMma),
TIIMKOKAJIUKC, TPAHCIIOPT BEMIECTB (TIACCHBHBIH,
AKTUBHBIN ), SHIOMMUTO3 ((ParouTos3, MUHOLUTO3),
9K30IIMTO3, KIICTOYHAS

CTEHKA, HYKJICOU].

CpaBHHBATH MEXIY COOOi

AYKapUOTHUYECKHE U MPOKAPUOTHUECKHUE KIICTKU;
OTMEUYaTh CXOJCTBO W PAa3JIMYUs B CTPOSCHUHU
KJIETOK OakTepwii, >KMBOTHBIX, PACTCHHUH U
rpudoB

Jlemoncmpavyuu:
Ilopmpemui: A. Jlesenryk, P. I'yk, T.
[[IBann, M. IIIneinen, K. bap, P.

Bupxos.

Tabauywl u cxemwvr: «CTpoeHHE

AYKapUOTHIECKOU KIIETKW, «Ctpoenue
JKUBOTHOM KJIIETKN», « CTpoeHUE

pacTUTENTbHOM KIIETKIY, «Ctpoenue
MPOKAPHOTHYECKON KIETKI.

Obopyodosanue: CBETOBOM MHUKPOCKOTIL,

MHKpPOIIpenapaTsl paCTUTENIbHBIX,
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KHNBOTHBIX U 6aKTepI/IaJ'IBHBIX KJIETOK

3.8

Ctpoenue
AYKapUOTHYECKOW KJIETKH

Huronnazma u ee opranouabl. OTHOMEMOPaHHbIE
opranouasl kinetku: OIIC, ammapar [onbmxu,
JIN30COMBI.

[TonyaBTOHOMHBIE OpraHOU/IbI KJIETKH:
MUTOXOHJIPUH, TIACTU/IBI.

[IpoucxoxaeHue MUTOXOHIAPUM M IUIACTHUA.
Bunaper miactun.

HememOpanHbie OpraHou/bl KJIETKU: PUOOCOMBI,
KJIETOYHBIA LIEHTP,

LEHTPUOIHU, PECHUYKH, XKIYTUKH. DyHKIUN
OpPraHOU/IOB KJIETKHU.

Bxurouenus.

SAnpo — perynaTopHslil HeHTp KieTku. CTpoeHue
szipa: siiepHasi 000JI04Ka,

KapuoIlIa3Ma, XpOMaTHH, SIPBIIIKO.

PackpriBath copepxaHie TEPMUHOB U TOHSATHH:
LUTOIJIA3Ma, OpraHoOubl,
supomazmMaTudeckascet  (OIIC),  ammapar
['onbaku, 1M30COMBI, BaKyOJb, MUTOXOHIPHUH,
IacTUapl  (XJIOPOIUIACTBI,  XPOMOILIACTHI,
JEUKOIUIACThl), PUOOCOMBI, MHUKPOTPYOOUKH,
KJIETOYHBIN EHTP (LIEHTPOCOMA), PECHUUKH,
JKI'YTUKHU, BKIIIOUEHUS, SO, sifepHas 000JI0uKa,
KapuoIlia3Ma, XpOMaTHH, SIPHIIIKO, XPOMOCOMBI.
OnucelBaTh CTPOECHUE FYKAPHUOTUUYECKONW KIIETKH|
0 U300PAKEHUSIM U

Ha MHUKpoIpenaparax;

KJIacCCU(UIIUPOBATH OPTaHOU/IBI

XpomocoMbl. TpaHCHOpT BeEIIECTB B

KJIETKE.

Jemoncmpavyuu:

Ilopmpemui: A. Jleenryk, P. I'yk, T. llIsann, M.
[neitnen, K. bap, P. Bupxos.

Tabnuyet u cxemvr: «CTpOEHUE DYKAPHOTHUECKOM
KJIeTKn», «CTpoeHue KUBOTHOH  KJIETKUY,
«CTpoeHne pacTUTENbHON KIETKW», «CTpoeHue
MIPOKAPUOTHYECKON KIIETKN,

«Ctpoenue sapa kietkw». Obopydosanue:
CBETOBOM  MHKpPOCKOI, MHKpOIpenapaThl
PaCTUTEIBHBIX U )KUBOTHBIX KJIETOK.
Jlabopamopnbsie u npakmuueckue padomoi:
JlaGopartopHas pabota Ne 2. «M3zyuenue

CTPOCHUA  KIICTOK paCTeHHﬁ, JKHUBOTHBIX H

B 3aBHCHUMOCTH OT OCOOEHHOCTEW HMX CTPOCHHS]
(omHOMEMOpaHHBbIE, JIByMeMOpaHHBbIE,
HeMeMOpaHHBIE); OMUCHIBATh (PYHKIIMH Ka’KJOTO
OpraHoM/JIa B KJIETKE.

XapakTepHu30BaTh KIETOUYHOE SAPO KAK MECTO
XpaHeHus, nepenadu (yJBOEHUE XPOMOCOM) U
peanu3anuu (TpaHCKpUIILINS)
HacJeICTBEHHON MH(POPMAIIUU KJIETKH.
[TepeuncnsiTe U ONKMCHIBATH KOMIIOHEHTHI sijipa U
ux QyHKINH;

CxemaTuyHO n300paxarb CTpOEHHE
pacTUTENbHOW M >KUBOTHOM KileTKU. OOBICHATH
Ononornyeckoe 3HaYCHNE TPAHCIIOPTA BEIIECTB B
KJIETKE
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OaKTepHii 1o MUKPOCKOIIOM Ha F'OTOBBIX
MUKpOIpenaparax U UX OINUCAHUE)

HNroro yacos o teme

Tema 4. ’KuzHeaeaTeIbHOCTH KJIECTKH

41 | Obmen BECIIIECTB.
IImactuyeckuii  oOMeH.
doTocHuHTE3.
XEeMOCHHTE3

O0Omen BEIIECTB, N MeTa0O0IH3M.
Accummisinivisi  (TUTacTUYECKW  OOMEH) U
TUCCUMUIIALIUS (PHEPreTHUECKUIT OOMEH) — J1BE
CTOPOHBI €IMHOr0 Ipolecca Meraboausma. Poiy)
3aKOHOB COXpPAaHEHHS BEIIECTBA W HHEPIHH B
NOHMMaHUM  MeTabonu3ma. Tumbl  oOMeHa
BEIIECTB: aBTOTPO(DHBINA U reTepoTpodHbIA. Por
(GepMeHTOB B OOMEHE BEILECTB U INpEBpallEeHUY]
SHEPIuM B KieTke. POTOCUHTES.

CeeroBass u TeMHOBas (as3pl (HOTOCHHTE3A.
Peaxkiuun ¢doTocuHTE3A. D¢ dexruBHOCTD
(dboToCHHTE3A.

3HaueHue (oTocHHTE3a s JKU3HU Ha 3emile.
Bnusiaue ycnoBui cpensl Ha  (OTOCHHTE3 |
CIOCOOBI TIOBBIIICHUSI €r0 MPOAYKTUBHOCTH V)|
KYJIbTYpHBIX paCTEHUH.

XemocuHTe3. XEMOCHHTE3UpPYIOUIHEe OaKTepHH.
3HaYeHHEe XeMOCUHTEe3a Ul XKU3HH Ha 3emie.
/[emoncmpayuu:

Ilopmpemui: K. A. Tumupsizes.

Tabauywvl u cxemvl: «XIIOPOILTACT,
«DOTOCHHTE3

PackpsiBaTh copepkaHue TEPMHUHOB U ITOHSATUM:
oOMeH BelecTB U

MpeBpalleHIE YHEPTHH (MeTaboIH3M),
acCCUMMWJISLUA, MJIaCTUYECKU I OOMeH,
JUCCUMMIALINSA, SHEPreTUYECKUn o0OMeH,
dotocunHTe3, dotoaus, GdochoprmIMpoBaHUE,
MEPEHOCUYUK POTOHOB, XEMOCHUHTE3.

OnuceiBaTh dborocunTes, MIPOLIECCHI,
MPOTEKAIOIINE B CBETOBOI M TEMHOBOM (hase.
BbIABIATE NPUYMHHO-CIEACTBEHHBIE  CBS3HU
MEXJly TOIJIOIIEHUEM COJIHEYHOM BSHEepruu
xsopoduiiom u cuaTe30M Mosiekyn ATO.
CpaBHUBaTh HCXOJHBIE BEIECTBA, KOHEYHBIE
INPOAYKTBl M YCJIOBHS IIPOTEKAHHUS peaKUui]
CBETOBOM M TEMHOBOM (a3bl (HOTOCUHTE3A;
CpaBHuBaTh  (POTOCHMHTE3 M  XEMOCHHTES3.
OneHuBaTthb 3HAYEHHE ¢dotocuHTE3a "
XEMOCUHTE3a AJIs )KU3HU Ha 3emiie
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4.2

DHepreTuyecKkuii oOMeH

DHepreTuveckuii oOMeH B KieTke. Pacenienue
BEILIECTB, BBIJCICHHE U aAKKyMYJHUPOBAHUE
SHEPTMM B KJETKE. OTambl JHEPreTUYECKOTO
oOMeHa.

I'mukonu3. bpoxkenuen ero Buabl. Kuciopoanoe

OKUCJICHUE, 1703 KJIETOYHOE JIBIXaHHE.
OxkucnuTenbHoe dbochopunrpoBaHue.
O PeKTUBHOCTD IHEPTETHIECKOTO OOMEHA.
Hemoncmpayuu:

Tabauyvt u cxemol: « TUNIBITATAHUS,
«Metabonuzmy, «MUTOXOHAPUS,

«OHEpPreTuuecKnii 0OMeH»

JTUCCUMIIIALINSA, (PEePMEHT.

Xapaktepu3oBaTb ~ OOMEH  BEIIECTB U
MpeBpalieHue dSHeprur (MeTadoM3M) Kak
OJTHO WX CBOMICTB JXKHBOTO.

[lepeuucniarb 0COOEHHOCTH IUIACTHYECKOTO U
HHEPTEeTUYECKOTO oOMeHa B KJIETKE;
YCTaHABIIMBATh B3aMMOCBS3b MEKy HUMHU.
Pasnmuyare Tumbel oOMEHa BEIIECTB B KIETKE:
aBTOTPO(MHBIN U TeTepoTPO(HBIN.

OnwuchiBaTh ATanbl SHEPreTUYECKOr0 OOMEHa
(TOATrOTOBUTETBHBIN, OECKHUCIIOPOAHBIH,
KHUCJIOPO/HBIN) ¥ CPABHUBATH MX MEXIY COOOI.
XapakTepu3oBarb peaxkuuu TIIMKOJIN3a,
OpOXKEHUs, KIIETOYHOTO JIBIXaHUS, BBISBIIATH
MPUYHUHHO-CJIEICTBEHHBIE CBSI3H MEXIY
TJIMKOJIA30M, KJICTOYHBIM JIBIXaHUEM U CHHTE30M
monekyn AT®. CpaBuuBath 3(h(PEeKTHBHOCTH
OECKHCIIOPOIHOTO U KMCIOPOIHOTO ITAIOB

4.3

Buocuures Genka

Peakuuu MatpuuHoro cunresa. I'enernueckas
unpopmanus u JJHK. Peanuzanus renernueckoit
nH(popMaILUY B KJIeTKe. | eHeTHYeCKHi KO U eTo
cBoMcTBa. TpaHCKpUNIMSA — MATPUYHBINA CUHTE3
PHK. Tpancusimus — 6nocunTe3 6enka. ITambl
TpaHcisiiuu. KogupoBanue aMMHOKUCIIOT. Poutb
pubocomB OrocHHTE3E OenKa.

Jemoncmpavyuu:

Ilopmpemur: H.K. Konb1os.

Tabauywl u cxemor: «Ctpoenune JJTHK», «Ctpoenue
1 QYHKIIMOHUPOBAHUE TEHAY,

«CunTes 6enkay, «Permmukarus JITHK»,
«I'eHeTHYECKUI KOII».

Obopyoosarue: MOJIETN- aNITUTAKAITTN

PackpsiBaTh copep:kaHue€ TEPMUHOB M MOHSATUM:
I€H, TECHETUYECKH KOJA, MaTPUYHBI CHHTE3,
TPAHCKPUIILIMS, TPAHCISALUS, KOJOH, aHTUKOOH,
pubocoMa, IeHTpabHas J0rMa, MOJICKYJISIpHas
OMOJIOTHS.

Onpenenarb CBOMCTBA TEHETHYECKOTO KOA)

(TPUIIIETHOCTb, OJIHO3HAYHOCTb,
BBIPOKJEHHOCTB, YHUBEPCAJIbHOCTS,
HEIEePEKPBIBAEMOCTD, HENPEPBIBHOCTH).

OrnuceIBaTh 3TaIbl peain3aluy HacIeACTBEHHOM
uH(OPMAIINH B KIIETKE.

CpaBHHBaTh peakiuu MaTpUYHOTO
cunrezamoiiekys PHK u Genka B kietke
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«Y nBoenue [IHK u tpanckpunims»,
«brocunres Oenka»

4.4 | Hexnerounsie popMbI 1 Hexnerounslie GOpMBI )KU3HU — BHPYCHI. PackpsIBaTh copepkaHue TEPMUHOB U IOHATHUM:
JKU3HU — BUPYChI Uctopus otkpeitus BupycoB (. Y. UBanoBckwuil).| BUpyc, BUpycoJIOTHs, Kamncuja, Oakrepuodar,

OCOOCHHOCTH CTPOEHHUS M KM3HEHHOTO IMKIIA BUPYC HUMMyHonedummra uyenoBeka (BUY),
BUpycoB. baktepuodaru. bonesnu pacTteHuii, OHKOI€HHbIE BUPYChl. XapaKTEpU30BaTh BUPYCHI
KUBOTHBIX U YEJIOBEKA, BHI3bIBAEMbIC BUPYCAMHU. KaK HEKJIETOYHYIO (OpPMY KH3HH;, OCOOCHHOCTH
Bupyc ummynonedunura dyenoBexka (BHUY) — cTpoeHuss U KU3HENCATEIBHOCTH  BUPYCOB.
Bo30Oynutens CIIN/la. OGparHasa Tpanckpumnuus, OnucbiBaTh  KU3HEHHBIH  LUKJI ~ BHPYCOB
peBepraza u  wuHTerpaza. I[Ipodunaktukal UMMyHOAEQUIIMTa dYeNOBEKa; pa3iuyaTh Ha
pacupocTpaHeHUs BUPYCHBIX pucynkax BTM ((Bupyc TabayHOil MO3auKH),
3a00JICBaHUM. Oakrepuodar, BUY.
Jlemoncmpavyuu: O6ocHOBBIBaTH U COONIOJIATH  MEpbI
Ilopmpemui: ]1. 1. IBaHOBCKUI. poUIaKTUKU pacupocTpaHeHus
Tabnuyst u cxemvl: «Bupyco», «bakrepuodaru»;| BUPYCHBIX 3a0oneBaHuit
«Ctpoenue u xxu3HeHHbIM nuka Bupyca CIIM/la,| (pecnupaTopHslie, KEITyIOYHO-
Oakteprodaray. KHILIEYHbIE, KJIeleBoi »HIedanut, BUY-
Obopyoosanue: monens cTpyktypsl JJHK; WHPEKITUSA )
MarHMTHas MOJENb-alIUIMKaLUs]
«CTpoeHHE KIETKN

HToro yacos 1o teme 6

Tema 5. Pa3mHokeHHE M HHAUBUAYAJIBbHOC pasBUTHEC OPraHu3dMoB

5.1 | JKu3HEHHDIN UK KIETKH.
Jenenue knetku. MuTos

1

KiteTouHbIi UK, NIM dKU3HEHHBIA UKI KJIETKH.
WNuTepdaza u Mutos.

IIpomecchl,  mporekarome B HHTEpdase.
Pennukanuss — peakuuss MaTpUYHOTO CHHTE3d
JIHK. Ctpoenue XpoMoCoM.

XPpOMOCOMHBII Habop — KapUOTHII.

JIMIUTOMIHBIA M TaIuIOMJIHBIA XPOMOCOMHBIE

PackpsiBaTh  cOAEep:KaHME  TEPMUHOB U
MOHATUM: KIETOYHBIA IUKJI, HHTEepdasa,
peayIuKanus, XpOMOCOMa, KApUOTHUII,

TaryIOuAHBIN, JUIUIOMJHBIA  XPOMOCOMHBIN
HAOOp, XpOMAaTUIbl, MHUTO3 €ro CTaauu:
npodasa, metadasa, anadasa, Teiaodasa.

OnucelBaTh  JKU3HCHHBIM IMKJI  KICTKH;
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Ha0OpHI. XpoMaTuapl. [uTonornyeckue
OCHOBbI Pa3MHOXXEHHSI U HWHJMBHAYaIbHOTO
pa3BUTHS

opranu3moB. Jlenenue kietku — Mmuto3. Craauu
muTo3a. [Iporecchl, MpoUCXOaAIINEe HA Pa3HBIX|
cTagusIX MUTO3a. BHogornueckuii CMBICI MUTO3A.
[Iporpammupyemast TuOeb KICTKH —

NEPEeUYUCIITh M XapaKTepPU30BaTh IE€PHOAbI
KJICTOYHOTO IMKJIA, CPaBHHUBATH HMX MEXIY
co00ii.

OnuceIBaTh CTPOEHUE XPOMOCOM,

KapUOTHUIIOB OpraHu3MoOB, CPaBHMBATH|
XPOMOCOMHBIE HA0OPbI KIETOK.

CpaBHMBATH CTaJIUU MUTO3A.

aromnros. Pasnmuyare Ha Mukponpenapatax M pPHCYHKaXx
CTaguu MuUTO3a. PackpbiBaTh OHOJOrMYECKUH]
CMBICII MHTO3a

Hemoncmpayuu: PackpbiBaTh colepKaHHE€ TEPMHHOB H

Tabauywl u cxemol: «KIETOYHBIA LUK,
«Penmnukauus [IHK», «CtpoeHne XxpoMocoOMBbI»,
«MuTO3»;,  MarHuTHas  MOJIEIb-aNTUTMKALIUS
«Jlenenne xietku»; moaenb JIHK.
ObopyoosaHue:  CBETOBOM  MHUKPOCKOI |
Mukpornpenapatr  «Kapuokunes B KieTkax
KOpEIIIKa JTyKay.

Jlabopamopuvie u npakmuueckue padoomoi:
JlaboparopHas pabota Ne 3.

«Habnronenne mMuTo3a B KIETKAaX KOHYHKA
KOpEIIKa JJyKa Ha TOTOBBIX MUKPOIIPETrapaTaxy

MOHITHI: Pa3MHOXCHHE, KIIOH, TOJIOBBIE
KJICTKH (ramertsl), STTICKJICTKA,
CIIepMATO30H]l, 3UT0Ta, JACJICHHE HAaJBOE,
MOYKOBAHUE, CIIOPYJIAIUS, hparMeHTanus,
BETCTATUBHOE pPAa3MHOKEHUE, CEMECHHOE

pa3MHOXKEHHE,  OIBUICHHE,  JBOWHOE
OIUTOJIOTBOPEHHE,  IIOJIOBBIE  JKEINe3bl,
CEeMEHHMKH, SMYHHUKH, OIUIOJIOTBOPEHHE
(HapyxHoe,

BHYTPEHHEE).

5.2

DopMel
Pa3MHOXKEHUS
OpraHu3MOB

®opMbl pa3MHOKEHHSI OPraHU3MOB: Oecrojoe U
MI0JIOBOE.

Bunel Oecriosioro pa3sMHOXKEHUS: JIeJE€HUE
HaJBOE U TOYKOBAHUE OJTHO-

u MHOTOKJIETOYHBIX, Crnopoo0Opa3oBaHue,
BEreTaTUBHOE Pa3MHOXKEHHE.

HckyccTBEHHOE KIIOHMPOBAaHUE OPraHU3MOB, €T0
3Ha4YeHHUEe JUIs CEJIEKIIHN.

[lonoBoe pa3MHOXKEHHME, €roOTINYHUS OT

0ecI10JI0TO.

XapakTepu3oBaTh 0COOEHHOCTH

M 3HaueHue OECIIOJIOr0 U IIOJIOBOTO CIOCOOOB
Pa3MHOXKEHHUS.

Brinensite BUIBI OECIIONOro

Pa3MHOXKEHHUS, BBIABISATH B3aUMOCBSI3U MEXKIY
dbopMamMu U crmocobaMu Pa3MHOXKEHUS, W HX
OMOJIOTHYECKUM 3HAUCHHUCM.

Bnaners npuéMaMu BETETATHBHOT'O
pPa3MHOXKEHHUS KyJIbTypHBIX pacTeHud (Ha
prUMepe KOMHATHBIX).
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Jemoncmpavyuu: Tabauywvl u cxemwvl: «Dopmbl
Pa3MHOXEHHUS OpPTraHU3MOBY, «/IBOitHOE
OIUIOJOTBOPEHUE  YLUBETKOBBIX  PACTECHUID,
«/lenenue knerku 6akrepun», «BereraTuBHOE
pa3MHOKEHHE pacTeHui», «CTpOoeHHE IOJIOBBIX|
KJIETOK»

XapaKTepI/BOBaTB ITIOJIOBBIC KJICTKHU: HﬁHCKJ’IeTKH,
CIICPMATO30MIbl; BBLIABIIATH OCOOCHHOCTH MX|
CTPOCHHA

5.3 | Meiio3 Meiios. Cragumn Meiio3a. [Ipoueccnl, | PackpbiBaTh coliep’KaHUE TEPMUHOB U TOHSATHIA:
MPOUCXOAIINE HA CTaausAX Meiio3a. [ToBeeHue | Mei03, KOHBIOTALMS ~ XPOMOCOM, MEpPEeKpECT
XpOMOCOM B Meio3e. (KpOCCHHTOBEpP) XpOMOCOM, TaMETBHI.
Kpoccunrosep. buonoruueckuit cmbicn U | XapakTepu3oBaTh MEH03 KakK CIIOCOO KJIETOYHOIO
3HauYE€HHE Meio3a. JIeJIeHUs; OMMChIBaTh MEHO03 MO  CTagusiM;
Jemoncmpayuu: CpaBHUBATH CTAJIMU MEHO03a U MUTO3A.
Tabauywvl u cxemol.: «JleTeHUE KIICTKIY, Paznuuate Ha pHUCYHKax cCraauud MeENo03a;
«Meito3». pacKpbIBaTh OMOJIOTMUECKOE 3HAUCHHE
Obopydosanue: wmonens JIHK; MarnutHas | meiiosza
MO/IEJIb-aNTUIAKAIUS
«JleneHune KIeTku»

5.4 | Obpa3oBanue u l'ameTorene3 — mporecc oOpa3oBaHus TOJOBBIX| PackpbiBaTh cojpepkaHWe TEPMHUHOB M TIOHSATHHM:

pa3BUTHE MTOJIOBBIX
KJIETOK.
OmutonoTBOpeHne

KJIETOK Y>KUBOTHBIX.
[losoBbIe Kenme3bl: CEMEHHUKM U SIMYHUKH.
OOpa3oBaHue M pPa3BUTHE TMOJOBBIX KIETOK —
ramer  (crmepmaro3ouj, — SHIEKIETKa)  —
CIIEpMAaTOreHe3 U

ooreHe3.  OcobeHHOCTHM  CTpOEHUs
AWLIEKJIETOK ¥ CIIEPMAaTO30UOB.
OnogoTBOpEHUE. [TapreHorenes.
Jemoncmpavyuu:

Tabnuyvr u cxemwvr: «llpsmoen Hempsimoe
pasButue», «l'amerorenes

Yy MJICKOTIMTAIONTUXH 4YeloBeKay. Qbopyodosanue:
MoJienb MeTa(a3sHOH XPOMOCOMBI, MHKPOCKOIL,

MHUKpOIMpenaparbl «CnepmMaTo301,1bl

raMeToreHes,
CIIEPMAaTO30M/I,
MOJISIPHBIE TEINbLIA.
Xapaktepu3oBaTh 0COOCHHOCTH

raMeToreHe3a y JKHBOTHBIX M €ro CTaJuH;
MOJIOBBIC KJICTKM JKMBOTHBIX W  OIHACHIBATH
MPOILIECC UX Pa3BUTHSL.

CpaBHUBaThL  CHepMaToOreHe3 H  OOTCHE3.
OnuceiBaTh OMJIOJOTBOPEHUE, OUOIOTHUYECKOE
3HAYCHHUE OTUIOI0TBOPEHUS

CIIEpMAaTOreHE3, 0O0I'CHE3,
aKkpocoma, SIATIEKIIETKA,

33



MJICKOTTUTAIOIIET O, «SliinexseTkal
MJICKOTUTAOIIETOY.

Jlabopamopusie u npakmuueckue padomoi:
JlaboparopHast pabota Ne 4. «M3yueHue cTpoeHusl
TMIOJIOBBIX KJIETOK Ha TOTOBBIX

MUKpOIIpenaparax»

5.5 | UnauBuayansHOE 1 WNuauBuyanbHOE pa3BUTHE (OHTOIEHES). racTpyJa, He|pyJsa, OpraHOreHes; 3apOobILICBbIC
pa3BuUTHE OMOpHOHANBHOE pa3BUTHE JUCTKMU: DKTOAEpMa, Me30[epMa, HHTOIEpPMa;
OpraHu3MOB (smOpuorenes). Otansl SMOPHUOHAIBHOTO| IOCTAIMOPUOHANIBHOE — pa3BUTHE: NpPsAMOE U

pa3BUTHA Yy  IO3BOHOYHBIX  KMBOTHBIX:| HENPAMOE (InuynHOYHOE); MeTamop(ho3,
npoOJieHue, racTpyJssuus, OpPraHOre€He3.| Meracrnopa, MHUKpOCIIOPA, IBUIBLIEBOE 3€PHO,
[TocTambpuoHanbHOE pa3BUTHE. Tunel ciepMuM, 3apOABIIIEBBIA  MEIIOK, JBOMHOE
OCTAMOPHOHAIBHOTO PA3BUTHSA: OILIOIOTBOPEHHUE.
psIMOE, HE NMPSAMOE (JIMUMHOYHOE). OmnpenensiTe dTanbl SMOPHOHATBHOTO Pa3BUTHS
BiusiHue cpenpl Ha pa3BUTHE XOPIOBBIX Ha CX€Max M Ipernaparax U OMKMChIBATH
OpraHu3MoOB; (aKTOPHI, CIIOCOOHBIE BBI3BIBATH| MPOIECCHI, TPOUCXOIAIINE Ha KAXKIOM JTalle.
BPOKJECHHBIE YPOJICTBA. CpaBHUBaTh NEPUOJBI OHTOIEHE3A; MIPSIMOE U
Poct u pasButme pacreHuil. OHTOreHe3 HENpsAMOE (IMYMHOYHOE)
I[BETKOBOT'O PAaCTEHHUs: CTPOCHUE CEMEHH, CTa/INH| MOCTAIMOPHOHAIBHOE pa3BUTHE, 3apOAbIIIN
pa3BUTHS. YesoBeKa U IPYTrUX XOP/IOBBIX.
Jemoncmpayuu: OOBsACHATH OMOJIOTHYECKOE 3HAYEHNUE Pa3BUTHS C
Tabnuyer  u  cxemwvl:  «OCHOBHBIE — CTafguH| METaMOp(dO30M;
OHTOreHe3a», «lIpsmoe M HempsMoe pa3BUTHE», OTPULIATENBHOE BIMSHHUE AJIKOTOJs, HUKOTHHA U
«/JIBOliHOE OIUIOOTBOpPEHNUE YIBETKOBBIX| IPYTUX TEPaTOreHHbIX ()aKTOPOB Ha pa3BUTHE
pacTeHuiD» 3apOJIbIIlIa YEIOBEKA.

OnuceIBaTh MpoIecc IBOHHOTO

OIIOIOTBOPEHUS Y IIBETKOBBIX PACTEHUI

HToro uacos no teme 5

Tema 6. HaciiencTBeHHOCTH M HK3MEHYMBOCTH OPraHN3MOB
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6.1

I'eneruka — Hayka
0 HACJIEICTBEHHOCTH U

[Ipenmer w 3amaum reHetuku. Ponb
IUTOJIOTUK W SMOpUOJIOTMH B

PackpeiBath coepkaHrue TEPMUHOB U MOHSITUM:
IeH, T€HOM, TEHOTHI, ()EHOTHUII, XPOMOCOMBI,

U3MEHYUBOCTH CTAaHOBJICHUU I'€HETUKU. Brian aJlJIeNIbHbIE  TeHbl  (ajulesu), T[OMO3UIOTa,
POCCHICKMX U 3apyO€KHBIX YUEHBIX B Pa3BUTHE| T€TEPO3UTOTa, JOMHHAHTHBIA TNpHU3HAK (TeH),
TEHETUKH. Mertonbl TeHETUKH| PELIECCUBHBIN MpHU3HAK (TeH), YucTas JIMHUSA,
(rubpUIOIOTUYECKUH, ruopu.

LUTOr€HETUYECKUH, MOJIEKYJIApHO-| [lepeuncnsaTe M XapakTepu3oBaTb METOMbI
TEHETUYECKU ). TCHETUKU: rHOPUIOIOTHUECKHH,
OcHOBHbIE T€HETUYECKUE MOHATUA. | LUTOI€HETUYECKUH, MOJIEKYJISIPHO-
'enernueckass CUMBOJIMKA, MCIOJNb3yeMass B | FEHETUYECKHM; JOMUHAHTHbIE U PELIECCUBHBIE
cxemax ckpeliuBaHuil. lemoncmpayuu: MIPU3HAKU PACTEHUN U )KUBOTHBIX.

Ilopmpemuwr: I'. Menpnens, T. Mopran, H. W. [Tonp30BaThCsI FEHETUYECKOM

Baswuios, C. C. UerBepukos, H. B. Tumodees- TEPMHUHOJIOTUEH M CHUMBOJIMKOW IS 3alKCH
PecoBckuii. TF€HOTUIIMYECKUX CXEM CKPEILMBAaHU
ObopydosaHue: MOAEIb- allTUIMKALIUS

«MoHorubpuaHoe CcKpeluBaHue», TIepoapuil

«['opox MOCEBHOW»

6.2 | 3aKOHOMEpPHOCTH 3aKOHOMEPHOCTH HaCJIeJOBaHUs PackpeiBaTh copepkaHHE€ TEPMHHOB U
HaCJIEI0BaHMsI TPU3HAKOB. IIPU3HAKOB, YCTAaHOBIICHHBIE MOHATUI: MOHOTHOPUAHOE CKpELIMBaHMUE,
MounorubpuaHoe I'. Mennenem. MoHoruOpuaHoe ckpemuBaHue. GEHOTUITNYECKUE IPYIIIIBI,
CKpEILBaHNE 3akoHeIMHO00pa3us ruOpuI0B HepBOro| THOPUIOIOrHYECKH METO/,

TIOKOJICHHA. HpaBI/IJ'IO JOMUHHPOBAHUS. 3aKoH
PaCIICIUICHUS TIPHU3HAKOB. I'unioTe3a YHUCTOTH]
TraMeET.

IlonHoe m HETOJIHOE JOMUHHUPOBaHHUE.
Jemoncmpavyuu:

Hopmpemui: I'. Mennens.

Tabnuywvl u cxembl: «MoHorubpuaHoe

CKpCHIMBAHUC U €TO HUTOI'CHCTUYCCKAsA OCHOBA»,
«3aKoH paciCIyICHUA W €ro HUTOICHETHYCCKAas]|
OCHOBa», «3aKOH YHCTOTBI TaMeT.

Obopyoosanue:

YUCThIE JIMHUU, TOMUHUPOBAHUE T'€HOB (TIOJHOE,
HEMOJIHOE), pacIlleIVIEHUE B TOTOMCTBE.
OnuceiBaTh  METOAMKY  mpoBeaeHus [
Mennenem OIIBITOB o U3Y4ECHHUIO
HACJIEOBaHUsI OJHOW Mapbl IMPU3HAKOB Y
ropoxa I0CEBHOI0.

PackpriBaTh copepxaHie 3aKOHOB €IMHO00pa3us
ruOpUIOB TEPBOrO  IOKOJEHHS U  3aKOHA
pacmierieHus. OOBICHATh TUIOTE3Y YUCTOTHI
raMeT. 3aluchiBaTh CXEMbl MOHOTHOpPUIHOTO
CKpEIIUBaHUsI, OOBICHATh €ro LUTOJOTHYECKHUE]
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MO/IeTTU-aNIUTUKALUN
ckpeuuBanue», «HemonaHoe agoMHUHUpPOBaHHEY,
repOapuii «I"opox MOCeBHOI»

«MoHOTHOpHUTHOE]

OCHOBEI 1 p€IIaTh I'CHETUYCCKUEC 3a1a4u
Ha MOHOFI/I6pI/II[HOG CKpCIIMBaHUC

6.3 | durubpunxoe JurndpunHoe CKPEILMBAHHUE. 3akoH | PackpeiBath copepkaHWe TEPMHHOB U
CKpelMBaHUE. 3aKOH HE3aBUCHMOI'O  HACJIEJOBAaHUS  IPHU3HAKOB. | MOHATHWA:  JUTMOPUAHOE  CKpEIMBaHHE,
HE3aBUCHMOI'0 [{uToreHeTnyeckue OCHOBBI JAUTMOPUIHOIO | aHAIM3MUPYIOLIEE CKPELUBaHUE.

HacJaed0BaHUs CKpELIVBaHUS. OmnuceiBaTth OnbITEL I'. Mennens
IIPU3HAKOB AHanusupyroniee CKpEILNBAHHUE. 10 U3yYEHUIO HACJIEOBAHUS ABYX IIap IIPU3HAKOB
Hcnonb3oBanue aQHAJIM3UPYIOLIETO y ropoxa IOCEBHOIO.
CKPEILMBAHUS ISl ONIPENEIICHUS PackpeiBathb coJiepyKaHue 3aKOHA
TeHOTHIIa 0COOH. /Jemoncmpayuu: HE3aBHCHMOIOHACIIEJOBAHUSI IPU3HAKOB.
Topmpemor: I'. Menaensb. [IpumeHnsATh  MaTeMaTHYECKUW  pacuer ¢
Tabnuyw u cxembl: «lurnOpunHoe, nMomoIsko MeToa MIEPEMHOKEHUS
CKpelmnBaHue»,  «lluTonmorudeckue  OCHOBBI BEPOSITHOCTEM M 3alMChb € IIOMOLIBIO
IUTHOPUIHOTO CKpemmBaHusy. Q6opyodosanue:| PEHOTHITNIECKUX PAJUKATIOB
MOJIEJIb- ANIIINKALUs pacIleIUIeHUs] IPU3HAKOB y IIOTOMKOB II0
«luruOpuaHoe ckperuBaHue» (GeHOoTUIly ¥ TeHOTHUITY.
3anuceIBaTh CXEMBI JIUTHOPUAHOTO
CKpEIIUBAaHUSL, OOBSICHITH €r0 IUTOJIOTUYECKHE
OCHOBBI U peliaTh
TeHEeTUYEeCKHUE 3a/1a4M Ha IUTHOpUIHOE
CKpEIIMBaHNE
6.4 | CuernenHoe CuenneHHoe HacaenoBaHue npu3HakoB. Padora T PackpbiBaTh  cozpepikaHue TEPMHUHOB U

HaCJICAOBAHUC ITPU3HAKOB

Moprasa 1o CLENJIEHHOMY HAacJIeI0BaHUIO T'€HOB.
Hapymienue cuemjieHuss T'€HOB B pe3yJbTaTe

KPOCCHUHTOBEpa. XpomocomHast Teopus
HACJICJICTBCHHOCTH.
['eHeTnyeckue KapThl. Jlemoncmpayuu:

llopmpemwi: T. Moprad. Tabauyvl u cxemol:
«Meiio3y,
«['eHeTHyeCKne KapThl PACTEHUM, XUBOTHBIX WU

4JCIIOBCKaA»,

MMOHSATHM: CICIUICHHOE HacjieI0BaHHUE
MIPU3HAKOB, peKOMOUHAIINS TEHOB,
TEHETUYECKHE KapThl XpOMOCOM, MOPTraHH/Ia.
HaspiBaTh OCHOBHBIE MOJOKEHUS XPOMOCOMHOM
TeOpuu  HaciencrBeHHocth 1.  Moprana;
packphIBaTh cojiep:kanue pabotsl T. Moprana no
CLEIUIECHHOMY HAaCJEAOBAaHUIO T€HOB U IIPUUYUHBI
HApYUIEHUS CLIETUICHUS MEXy TeHAMMU.
3anuceiBaTh  CXE€Mbl  CKpPELIMBAHMS  MpHU
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«B3aumoeiicTBUE aIJICTbHBIX TEHOBY.
Obopyoosanue: MUKponpenapar
«JIpo3odunay (Hopma, MyTanuu GOpPMBI KPBLIHEB
OKpacKH TeJa), MHKPOCKOII, MOJICIb-aNIUIUKAIIKS]
«ITepekpécTt XpoMocom».
Jlabopamopnule u npakmuyueckue pabomoi:
JlaGopatopnas pabora Ne 5. «M3ydeHue
PE3yJIbTaTOB MOHOTUOPUTHOTO
Y TUTUOPUIHOTO CKPEIIMBaHUS Y AP030(UiIbl Ha
TOTOBBIX MHUKpOIpErapaTaxy

CLEIIJICHHOM HACJICI0BAHNH, OOBSICHATH
NPUYMHBI PEKOMOWHAIIMKM TEeHOB, OINPENENIATh
YUCJIO TPYNI  CLEIUICHUS TIE€HOB; pEIIaTh
FCHETUYCCKME  33Ja4d  HAa  CLEILICHHOE
HACJICI0BAHKE

6.5 | 'eneruka momna. I'enetuka mnoma. XpoMmocomHoe ompeneneHue | PackpbiBaTh cojepkaHue TEPMUHOB U MOHSTHIL:
HacnenoBanue npusHaKkos, moia. AyYTOCOMBI U TIOJOBBIE XPOMOCOMBI. | XPOMOCOMHBIA HAOOp, ayTOCOMBI, IIOJIOBBIE
CLEIUJICHHBIX C [10JIOM ['omorameTHbI€ M T€TEpOraMeTHBIE OPraHU3MBL. | XPOMOCOMBI, rOMOTaMETHBII oI,

HacnenoBanue npu3HaKkoB, CUEIUIEHHBIX C | F€TepOraMeTHbIN

MIOJIOM. MOJI, CLEIUIEHHOE C TI0JIOM HAaclleJOBaHUE

Jemoncmpavuu: MIPU3HAKOB.

Ilopmpemur: T'. Mennens, T. Mopran, H.W.| O0bscHATDH LIUTOJIOTUYECKUE OCHOBBI

Baswuiios. XPOMOCOMHOI'O ME€XaHU3Ma ONPEIEICHUsS 10JI1a Y

Tabnuyst u cxemoi: «I'eHETHKA TTONAY, Pa3IMYHBIX OPTAHU3MOB.

«3aKOHOMEPHOCTH HACJe10BaHus, ClerIeHHOro ¢ CpaBHUBaTh 3aKOHOMEPHOCTH HACJIEI0BaHUS

1oJoM», «KapuoTHIbl YeIOBeKa U >KMBOTHBIX» | IPU3HAKOB, CIEIUIEHHBIX U HE CLEIUIEHHBIX
crojoM. Pemare reHeTHYeCKHWE 3aJayd  Ha
HACJIE€I0BaHUE  CLEIUIEHHBIX  C  II0JIOM
MIPU3HAKOB

6.6 | MI3MeH4nBOCTb. N3MeHUnBOCTS. Bunet M3MEHYMBOCTH: PackpsiBaTh copepKkaHUE TEPMUHOB U IOHATHIM:
Henacnencresennas HEHACJIEACTBEHHAs U HACJIEICTBEHHAsI. W3MEHUYHUBOCTh, HACIEJICTBEHHAs H3MEHYUBOCTb,
M3MEHYMBOCTh Posb cpenpl B HeHacIeICTBEHHOM U3MEHYMBOCTH.| HEHACIIEACTBEHHAS U3MEHUYNBOCTb,

XapakTepucTuKa MOIU(PUKAITMOHHON MOIU(pHKaIMOHHAS W3MEHUYUBOCTb,
W3MEHYUBOCTH. BAPUALIMOHHBINA psJl, BapuaHTa, BapUALIMOHHAs
BapuanuoHHblid psiI M BapHallMOHHAs KpHUBasl. KpUBas, MpU3HAK, HOpMa peakuuu,

Hopwma peaxiuu nmpusHaka.

KonmuecTBeHHEBIE M KaUeCTBEHHBIE IMPU3HAKH U UX|

KOJIMYECTBEHHBIE U KAUECTBEHHBIE MPU3HAKH.
KnaccudumupoBath BuABl H3MEHYHBOCTH U
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HOpMa peaKIuu.
CpoiicTBaMOIM(DMKAITMOHHOW W3MEHYUBOCTH.

BBISABIIATE UX OHMOJ0IMYECKre OCOOEHHOCTH.

Jemoncmpavyuu:

Tabnuysr u cxemvl: «Bunbl ©3MEHYHBOCTH,
«MoaudukamoHHass U3MEHYUBOCTHY.
Jlabopamopusie u npakmuueckue padomoi:
Jlaboparopuass pabora Ne 6. «/3yuenue
MOAU(PHUKAITMOHHON M3MEHYMBOCTH, MOCTPOCHUE
BAPUALIMOHHOTIO Psifia U BAPUALIMOHHON KPUBON»

[lepeuncnsiTe  CBOWCTBA  MOJU(PHUKAIIMOHHOM
U3MEHYMBOCTH M OOBACHATH €€ 3HAueHHUe i

OpraHu3MOB.
Pasnmuyare KOJIMYECTBEHHBIE M KAYECTBCHHBIC
IIPU3HAKW;  CTPOUTHb  BAPUALMOHHBIA  psl,

BApHUAIIMOHHYIO KPUBYIO, BBIYUCIIATH CPEIAHEC
SHAYCHUC ITPHU3HAKA.

6.7

HaCJ'Ie,I[CTB CHHas1
N3MCHYHNBOCTD

Hacnencreennas, WIH TEeHOTUIINYECKAs
N3MEHYUBOCTb. Komb6unartusHas
W3MEHYMBOCTb. Mel03 U MOJIOBOU Ipouecc —
OCHOBa  KOMOMHATHBHOM  M3MEHYMBOCTH.
MyTtannoHHasi U3MEHYUBOCTD.

Knaccudukanus MyTalui: TEHHBIE,
XpPOMOCOMHBIE, T€HOMHBIE.

Yactora u npuuyuHbl MyTauuid. MyTareHHble
(bakTopHlI.

3aKOH TOMOJIOTHUECKUX DPAJOB B HACICICTBEHHOM
m3menunBoctn H. WM. BasunoBa. BresnepHas

HaCJICICTBEHHOCTh i H3MEHYHUBOCTE.
Jemoncmpavyuu:
Ilopmpemui: I'. ne ®pu3, H. 1. BaBunos.
Tabnuyol u cxemol. «MyTauroHHasy
H3MEHYHBOCTD.

Obopyoosanue: MHUKPOCKON, MHKpOIpenapart
«pozoduna» (Hopma, MyTanuu Gopmbl KpbLIbEB
U OKpacka

TeNa); KOMHATHbIE PACTEHUS C MECTPOil OKpacKOH
JIMCTBHEB.

Jlabopamopuwsie u npakmuueckue padomoi:

PaCKpLIBaTL COACPIKAHUC TCPMHHOB n
IMOHSTHM: HaCJICACTBCHHasA HN3MCHYUBOCTD,

KOMOWHATUBHAs M3MEHYHBOCTb,
MyTallUOHHAasT ~ M3MEHYMBOCTb,  MYTaHT,
MyTaluu:

TeHHBbIE, XpPOMOCOMHBIE, T€HOMHBIE;
HOJIUIIIONTHS, aHeyIUIOH U, MYTareHsl.
XapakTepu3oBarhb HAaCJIEICTBEHHYO
U3MEHUYUBOCTb; ¢bopmynupoBaTh 3aKOH

TOMOJIOTUYECKUX PSIOB
B HaclieJcTBeHHOH n3menunBocty H. U.
BaBuioBa u 00BICHATH €ro

3HAYCHUE IS OnoIorun u CEIICKIIHH.
Knaccudunuposats MyTaluu: TEHHBIE,
XPOMOCOMHBIE, TEeHOMHBIE U IPUBOJIUTH TPUMEPHI
MyTalHi.

OOBACHATH MPUYUHBI BO3HHUKHOBCHHS
MyTaIuH, pOJIb (hakTOpOB-MyTareHoB.
CpaBHMBaTh BUJbl  MYTallMii;  BBIABIATH
MPUYMHBI HACJIEICTBEHHOW HW3MEHYHMBOCTH,
MCTOYHMKMA MYTareHOB B  OKpPY’Karollleu
cpene(KOCBEHHO).
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JlaGopaTtopHas pabora Ne 7. « AHaIU3 MyTallui Y|
Ipo30(UIIBl HAa TOTOBBIX MUKPOITPENapaTax»

XapakTepu3oBarhb
HACJIEJICTBEHHOCTh U U3MEHUYUBOCTD

BHESAJIEPHYIO

6.8 | ['eneTnka yenoBeka 1 I'eneruka yenoseka. Kapuorun uenoseka. PackpeiBath conepkaHue TEPMUHOB U HOHSATUMA:
OCHOBHBIE METOJIbl TE€HETHKM 4YEJIOBEKAa: | KapUOTHII YEJIOBEKA, HUTOTC€HETUUECKUI METO,
TeHEeaIOTHYSCKUH, OJIM3HEIOBBIH, reHeaIornIeCKUit METOJ, POIOCIIOBHBIE,
LUTOT€HETUYECKUH, OMOXUMHYECKUH, | OJM3HEIOBBIA METOJ, HAaCIeICTBEHHbIE OOJIE3HU:
MOJIEKYJISIPHO-T€HETUYECKHI. (MOHOTEHHBIE, c HaCJIEACTBEHHOM]
CoBpeMeHHOE onpenenaeHue FE€HOTHIA:| MPEAPACION0KEHHOCTBIO,

MOJTHOTEHOMHOE CEKBEHUPOBAHUE, XPOMOCOMHBIE), MEJIMKO-T€HETUYECKOE
F€HOTHUIMPOBAHUE, B TOM YHUCJIE C IOMOIIBIO | KOHCYJIbTUPOBAHUE.
[11{P-ananu3a. Ilepeunciars 0COOEHHOCTH W3y4ECHUs
HacnenctBennsie  3a0oNieBaHUS  4YEIOBEKA: | TEHETHUKM YEJIOBEKa; MPHUBOJIUTH IMPUMEPHI
reHHble 00J1€e3HH, 00JIE3HU C HACIIEACTBEHHOMN HacJIeICTBEHHBIX 00Je3HeN
MPEAPACIIOIO0KEHHOCTBIO, XpPOMOCOMHBIE | YEJIOBEKa,  XapaKTepu3oBaTb  METOJbl  HX
o6one3nn. CoMarhyeckue U TeHEpAaTUBHBIE | MPO(HIAKTHKY; 000CHOBBIBaTh 3HA4YCHHE
MYTAaLMH. MEANKO-TEHETUYECKOT0 KOHCYJIbTUPOBAHMUSI.
CrBosoBbie kieTKU. [IpuHIUNBI 370poBOTO | BHISIBIATE ©  CpaBHHBaTh  MEXIy  COO0Oi
oOpasa *KH3HU, JUATHOCTUKH, MPOPMIAKTUKA U | TOMHHAHTHBIE U  PELIECCUBHBIE  IMPU3HAKU
JIeYeHUs TEHETHYeCKuX OosiesHed. Menuko- | 4emoBeka.
TEHETUYECKOE KOHCYJIbTUpOBaHHE. 3HaueHue | COCTaBiIATh W AHAIM3UPOBATH  POJIOCIOBHBIEC
MEJUIIMHCKON TEeHETUKU B MPEJOTBPAIICHUH U | YEJIIOBEKa
JICUEHUH TeHEeTHUECKUX 3a00JIeBaHUN YelloBeKa.
Jlemoncmpavyuu:
Tabnuywt u cxemwl: «HacnemoBanme pe3yc-
(hakTopay, «I'eHeTHKa TPy KPOBW».
Jlabopamopmuvie u npakmuueckue padoomol:
[TpakTryeckas padorta Ne 2.
«CocTaBieHue M aHajgu3 POJOCIOBHBIX
YEIIOBEKA»

Hroro yacoB no teme 8

Tema 7. Cesiekuusi OpraHu3MoB, OCHOBbI OMOTEXHOJIOTHH
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7.1

Cernekius Kak HayKa
nporecc

CCJ’ICKHI/IH KaK HayKa 1 IIpo1ecCcC.

3aporkJIeHUE CENEKIUMU U IOMECTUKALUS. Y UEHNE
H. U. BaBunoBa o 1eHTpax MHOrooOpasusi H

IIPOUCXOKACHUS KyJIbTYPHBIX PACTCHUM.

LIGHTpBI IIPOUCXOXKACHUA JOMAIITHUX )KNUBOTHDBIX.

Coprt, nopojia, mTaMM.

PackpeiBath coliepKaHHE TEPMHUHOB U
MOHATUI:  CENEeKUMsA, COpT, IOpoJa,
IITaMM, JIOMECTHKAIIHS, 28)071
OJIOMAIITHUBAHUE, IIEHTPHl MHOT000pa3us
Y TIPOUCXOKJICHUS KYJIbTYPHBIX PACTCHUMN
Hu ’KUBOTHBIX, rudpuu3anus,
HCKYCCTBEHHBIN OTOOP.

Jemoncmpavyuu:

Topmpemuwi: H. 1. BaBunoB. Tabauywl u cxemoi:
KapTa «IdeHTpHI MHOT000pa3us u
MIPOUCXOKACHUS KYJIbTYPHBIXPACTCHHID,

«ITopoasl JOMAamIHUX SKUBOTHBIX», «CopTa
KYJIbTYPHBIX PACTCHUI».

Obopyoosanue: MYJISIKHA TIJI0JIOB u
KOPHEIUIOZIOB JHKUX (OPM U  KYJIBTYPHBIX
COpPTOB PacCTCHUM;

repbapuii «CenbCKoX03HCTBEHHBIE PACTEHUSD

Ha3piBaTh M CcpaBHHBaTb OCHOBHBIE JTaIlbl
pa3BUTHUS CEJEKIUHU.

N3narate yuenne H. M. BaBunoBa o neHrtpax
IIPOUCXOXKACHHUS KYJIbTYPHBIX pacTeHui;
pasinyaTh LEHTPhI HA KapTe MUpPaA, CBA3BIBATH UX
MECTOIIOJIOXKEHHE C OYaraMd BO3HUKHOBEHUS
JIPEBHENIINX UBHIIA3ALUH.

CpaBHHBaTh copTa KyJbTYPHBIX pacTCHUH,
IIOPOJBl JAOMAIIHUX JKUBOTHBIX M HMX JUKHUX
IIPEIIKOB.

OneHuBaTh poJib CEJEKIUM B oOOecrneueHuy
IIPOIOBOJILCTBEHHOMN 6e30macHOCTH
YEJIOBEUECTBA

7.2

Meronsl ¥ JOCTHKEHHUS
CEJIEKIIUH PACTEHUN U
JKUBOTHBIX

CoBpeMeHHbIE METObI cesleKIMU. MaccoBblii 1
WHIUBUIYaIbHBIA ~ OTOOPHl B CEJICKIIUU
pacTeHUN U KUBOTHBIX.

Onenka »sKcrepbepa. brnuszkoponcTBeHHOE
CKpeIIMBaHUe — MHOPUIUHT. YucTas MTMHUS.
CkpemuBanue 4YHCTBIX JUHUHK. ['ereposuc,
unn  ruOpuaHas cwina.  HeponcTBeHHOe
ckpemuBanue — aytopuauHr. OtmanéHHas
rUOpUAM3aIMS U €€ YCIIeXH.

HckyccTBeHHBIM MyTareHe3 U IOJydYeHUe
MOJHUILIOUIOB. JlocTrkeHus CEIIeKIUU
pacTeHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB.

PackpbIBaTh cosepkaHie TEPMUHOB U MOHATHUI:
UCKYCCTBEHHBI OTOOp, MAaccoBblii  OTOOD,
WH/IMBU/Ty aJIbHBIH ot6op, JKCTEPHED,
OJIM3KOPOJICTBEHHOE  CKpEIlMBaHME, 4YHCTas
JIMHUSA, reTeposuc, HEPOJCTBEHHOE
CKpEIIMBaHWEe, WCKYCCTBEHHBIH  MyTareHes,
MOJTUTIIIOUTBI. CpaBHUBaTh (bopmbI
HUCKYCCTBEHHOTO  OTOOpa  (MaccoBoro w
UH/IMBUYaIbHOTO),  BUABI  THOpHAN3ALUU
(6ITM3KOPOJCTBEHHON M OTHAJIEHHOM), CIIOCOOBI
MOJTyYeHHUS MOJIUILIONIOB.

[IpuBOAUTE TpPHUMEPHlI JTOCTHKEHUN CEIEKIMU
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Jemoncmpawuu:
Ilopmpemwr: W. B. Mnuypun, I. [l
Kapmnieuenko, M. @. UBaHoB. Tabnuysl u cxemol:

«OtnanenHas ruOpugu3amus»,  «PaboTsl
akagemuka M. @. Banoay, «Ilomumnonmmsy.
Obopyodosanue: MYJISIKHI TJI0JIOB u

KOPHEIUIONOB JUKUX (OpM U  KyJIbTYPHBIX
COPTOB PACTEHUU.

Jlabopamopnsie u npakmuueckue padomol:
Oxckypcusi «OCHOBHBIE METOJIBI M JIOCTHUKEHUS
CeJIGKIIMM  PAacTeHUW W JKUBOTHBIX  (HA
CENIEKIIMOHHYIO CTaHIHIO, IJIEMEHHYIO (hepmy,
COPTOUCIIBITATEIIbHBIA YYACTOK WM TEILTUYHOE
XO3SIICTBO)

paCTeHI/Iﬁ X J)KUBOTHBIX

7.3

buorexuonorus
KakK 0Tpacib
MIPOU3BOJICTBA

buoTexHonorus Kak oTpacib
MPOU3BOJICTBA. | eHHass MH)KEHEPHSI.

Ortanbl co3manus pekomOunantHor JIHK wu
TPaHCTEHHBIX OpraHU3MOB. Knerounas
nHXeHepus. KieTouHble KynbTyphl.
MUKpOKJIOHATBHOE  PA3MHOXKEHHE  PACTEHUM.
KnonupoBanue BBICOKOTPOTyKTHBHBIX
CEIIbCKOXO03SMCTBEHHBIX OpraHU3MOB.
DKoJoru4eckue u sTudeckue mpoodnemel. MO —
TEHETUYECKH MOAU(PHUIIUPOBAHHBIE OPTAaHU3MBI.
Jemoncmpavyuu:

Tabruywt u cxembl: «OOBEKTHI
onorexHonorum», «KieTouHele KyInbTyphl H
KJIOHHpOBaHUe», « KOHCTpynpoBaHUEn MEepeHOC
T€HOB, XPOMOCOM

PaCKpLIBaTL COACPIKAaHUC TCPMHUHOB H TOHSITHM:

OMOTEXHOJIOTHS, KJIETOYHAast UHXEHepus,
reHHAsMH)KEHEepusl, KIIOHUPOBAaHUE, TPAHCT€HHBIE
OpraHU3MBl, I'MO (reHeTHYECKU
MOJIUGUIIMPOBAHHBIE OpPTraHHU3MBI).

Xapaktepru3oBaTh OMOTEXHOJIOTHUIO KaK

OTpacJb MPOU3BOJICTBA, OCHOBHBIC JOCTHKCHUS
OMOTEXHOJIOTHH B OOJACTH MPOMBIIIICHHOCTH,
CEJIbCKOTO X031CTBA U MEIULIUHBI.

[lepeuncnarh ©  XapaKTepuU30BaTh
OCHOBHBIE METOAbl U JOCTHIKEHUS
OMOMHKEHEPUH.

OOcyxnaTe 9SKOJOTHYECKHE ¢ ATHYECKUE
aCTEKTHI HEKOTOPBIX UCCIICIOBAHUN B 00J1aCTH
OMOTEXHOJIOTHH (KIOHUpPOBaHUSA,
HCKYCCTBEHHOTO OTUTOJIOTBOPEHUSI,
HAIPaBIEHHOTO U3MEHEHHS TeHOMa U

CO3aHMSI TPAHCT€HHBIX OPraHHU3MOB)
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HToro yacos 1o teme 4
OBIIEE KOJIMYECTBO 34
YACOB I10 I[TPOI'PAMME
11 KJIACC
Ne HaumeHnoBanue KomuuectBo OCHOBHBIE BUJIBI JICATEIILHOCTU
/i pa3eNioB U TeM 9acoB [IporpamMmMHOe coiepkaHue 00yJaroIuXxCst
y4eOHOTO MpeiMeTa
Tema 1. JBoIIOLIMOHHAST OMOJIOTHA
1.1 | DBomronus U METOJBI &€ 1 [IpenmnocklIki BO3HMKHOBEHHS 3BOJIOIMOHHOH PackphIiBaTh copepkaHUE TEPMHUHOB M ITOHSTHH:

HU3YyYUYCHUA

TEOpHH. DBOJIIOIMOHHAS TEOpUsS U €€ MECTO B
OHOJIOTHH.

BiistHrE 3BOIOIIMOHHOM TEOPUHU
Ha pa3BUTHE OHOJIOTHH U
CBHACTEIHCTBA DBOIIOIIH.
ITaneoHTOIOrMYECKHE:
IIOCIIEAOBATEILHOCTh IMOSBICHUS BHAOB B
MaJCOHTOJIOTUYECKON JIETOTIUCH, TEPEXOIHBIC

(b opMBI.

JIpYTrUXHayK.

buoreorpaduueckue: CXOIACTBO U pa3iuuue
¢bayH udpiop MaTepukoB U  OCTPOBOB.
OMOpHOIOTHYECKHE: CXOACTBA W Pa3InyMs

SMOPHOHOB Pa3HbIX BUIOB MO3BOHOYHBIX.
CpaBHUTEIBHO-AaHATOMUYECKHE:

TOMOJIOTUYHBIE, aHaJIOTUYHBIE,
pYAMMEHTapHbIE  OpraHbl,  ATABU3MBI.
MonekynsipHO-OMOXUMHYECKHE: CXOJICTBO

MEXaHU3MOB

9BOJIIOLHS, NepEXOHbIE bopmsl,
(bHJIOI‘GHGTI/I‘-IeCKI/Ie pAAabI, BUABI-DHACMUKH,
BU/IbI-PEIIUKTHI, 3aKOH 3apO/IbILIEBOI0 CXO/ICTBA,
OHMOTeHETUYECKHUI 3aKOH, TOMOJIOTHYHBIC H
aHaJIOTUYHBIE OPraHbl, pyJUMEHTapHbIE OpPIaHbl,
aTaBU3MBI.

[lepeuncnsTb  OCHOBHBIE
SBOJIIOLIMOHHOMN TEOPUHU.
XapakTepu30BaTh CBUAETENIBCTBA  HBOJIOIMHU:
M1aJI€OHTOJIOTUYECKHE, ouoreorpaduyeckue,
IMOPHOIOTUYECKHE, CPaBHUTEIBHOA
AHATOMUYCCKHE, MOJICKYJISIPHO- OMOXMMHUYECKHE.
[IpuBoauTH, TpUMEpPHI TMEPEXOTHBIX (POpPM
OpPraHU3MOB, (PUIIOTEHETHUECKUX PSAJIOB.
[TpuBoauTH (bopMyITUPOBKH 3aKOHOB
OMOTEHETHYECKOTO U 3apOJIBIIIIEBOI0 CXOACTBA

OTallbl pa3BUTH
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HAaCJIEACTBEHHOCTH u OCHOBHBIX
METa0ONMYeCKUX TyTed y BCEX  IKHUBBIX
OpPraHU3MOB.

Jemoncmpavyuu:

Ilopmpemer: K. Jlunnew, XK. b. Jlamapk, Y.
Hapsun, B. O. Kosanesckuii, K. M. bap

3. I'ekkenp, ©. Mrosep.

Tabnuyvr u cxemwvl: «Pa3BuTHE OPraHUYECKOTO
MuUpa Ha 3emie», penbedHble  TaOIHIIb]
«3apoIbIIIN MTO3BOHOYHBIX KUBOTHBIXY,
«ApXEONTEPUKCH.

Obopyodosanue: bnoreorpadudeckas KapTa MUpa;
KoJuieKuus «PopMbl

COXPAaHHOCTHM  MCKOMAEMBIX  KUBOTHBIX W
pacTeHuii»; BIaXKHbIE Mpenaparsbl

«Pa3BuTHE HACEKOMOTro», «Pa3BuTre AATymKkm)

12

Hcropus pazButus
MPEACTABICHUI
00 PBOJIIOLINH

DBOJIIOLIMOHHAS TeopUs 4. JapBuHa.
[Ipennocsiiku  BO3HMKHOBEHHS  JIapBUHU3MA.
JIByoKylIMe cuibl BOJIOLNN BUAOB 110 [lapBuRY)|
(M30BITOUHOE PA3MHOXKEHNE

IIPY OTPAHUUYEHHOCTHU PECYPCOB, HEONIPEICIIEHHAS
M3MEHYMBOCTH, 00pH0Oa 3a CyIeCTBOBAHHUE,
€CTECTBEHHBII 0TOOD).

Cunrernueckast Teopust sBomtoruun CTO) u e
OCHOBHBIE ITOJIO’KEHUS.

Jlemoncmpavyuu:

Hopmpemur: K. Jlunneit, XK. b. Jlamapk, Y.
JapBuH.

PackpbiBaTh cojep)KaHUE TEPMUHOB M TOHATHIM:
CHUCTEMaTUKa, €CTECTBEHHbIM W MCKYCCTBEHHBIN
0TOO0D.

XapakTepu3oBaTh  OCHOBHBIE  IBOJIIOIMOHHBIC
WU, KOHLUENIHUA U TEOPUH; CPAaBHUBAThH B3TJISA/IbI
Ha By U »Bomtonuio K. Jlunnes, XK.b. Jlamapka, Y.
/lapBuHa.

OuenuBath BkJan JIuHHess B pa3BUTHE
CUCTEMAaTUKH U OOBACHATH MPHUHIIUIIBIOMHAPHOW
HOMEHKJIATyPHI.

XapakTepu3oBaTh COJEp)KaHHE W 3HAYEHUE
sBomonMoHHoM koHuenmuu XK. b. Jlamapka.

Tabnuywvt u cxemor: «Ilomynaumy, OnuenuBath €CTECTBEHHO-HAY4YHbIE "
«Kapra-cxema Mapmpyta nyTtemecTBus Y. cOlManibHO-3KOHOMHUYECKHE MPEANOCHUIKH
JapBunay, «Dopmbl 60pbOBI 3al BOSHUKHOBEHHUSI HBOJIIOIMOHHOW Teopun Y.
cyliecTBoBaHue»,  «EcrecTBeHHBI  0TOODPY», [lapBuHAa. PackpsIBath COJIepXKaHue

43



«MHoroo0Opasue COpPTOB
«MHuoroo6pa3zue nmopo1 KUBOTHBIX)

pacTeHui»,

3BOJIIOIIMOHHOM TEOpUH 4. HapBuHa;
CpPaBHMBATH HEOIPEAECIEHHYIO U ONPEICTEHHYIO
U3MEHYUBOCTb, €CTECTBEHHBII u
WCKYCCTBEHHBIH 0OTOOp, (OpMBI OOpHOBI 3a
CYILIECTBOBaHHE.

OnuceiBaTh MOJOXKEHUS CHHTETHYECKOH Teopuu
pBomtonu (CTD) m 0OBSACHATH €€ 3HaYEHUE I
OouosIoruu

1.3 | Bun: kpurepuu u MukposBontouus. [lonynsus kak eanHunaBuaa [PackpbiBaTh COACPKAHUE TEPMUHOB U IMOHSATHUI:
CTPYKTYpa. 1 HBOJIIOLINH. MUKPO3BOIIOLMS, BUI,
[Tomynsiius kak Kak Jlemoncmpavyuu: KPUTEPUM BHJA, apeai, MOMyJsius, reHo(OH,
3JIeMEHTapHas Tabnuyw u cxembi: «ITonmynsiumum» MyTanuu, KOMOMHAIMU T€HOB.
eAuHuIA BUJA «MyTanuoHHas U3SMEHYUBOCTE». OO0opydosaHue:XapaKkTepru30BaTh BUJ KaK OCHOBHYIO
MHUKpPOCKOI,  MHUKpomnpenapaT «/lpozodpunaycucreMaTHU4eCKyl0  €AMHMILY M LEJIOCTHYIO
(HOopMa, MyTanu (POPMBIKPHLILEB U OKPACKH  [OMOJIOTUYECKYIO CUCTEMY .
Tena), MO/JIEJIb-allIUIMKALIUA «IIepekpécTBbIaensTh KpUTEPUH BUIA
XpPOMOCOMY. (MOpdOJIOTHYECKUH, (hM3HOJIOTHYECKHA,
OMOXMMUYECKHUM, T€HETUYCCKHM, DKOJOTHYSCKUH,
reorpaguueckuii) M MPUMEHATb KPUTEPUU JUIs
ONMCAHUS KOHKPETHBIX BUJIOB.
Jlabopamopuvie u npakmuueckue padomol: XapakTepu3oBaTh HOITYJISLIUIO KaK]
JlaboparopHas padora Ne 1. «CpaBHeHue CTPYKTYPHYIOEIUHUILY BUAA U SBOJIIOLUH.
BUJIOB 10 MOP(OIOTUYECKOMY KPUTEPUIO» OnuceiBaTh HOITYJISILIUIO o OCHOBHBIM|
[MOKAa3aTessiM: COCTaB, CTPYKTYpa.
1.4 | JIBwxyIiue CUIIbI JIBroky1ue cuitbl ((akTOpbl) 9BOJIOLIMY BUJIOB B | PackpeiBaTh cosiepkaHne TEPMUHOB U IOHSATHI:

(anemeHTapHbIe (AKTOPHI)
HBOJIIOLIH

IIPUPOLE. MyTanmuoHHbIN rporecce 51
KOMOMHATHBHAS U3MEHUYHUBOCTD.
[TonynsiimonHble  BOJMHBI HW - JApeld TEHOB.
N3onsuus u murpauus. /Jemoncmpayuu:
Tabauyvr  u  cxemwvl.  «JIBUOKyIIHE  CHJIBI
SBOJIOLIA)

KOMOMHATHBHasT  M3MEHYMBOCTb, MYyTallHH,
MYTAallMOHHBIA  IPOLIECC,  MOIYJIALMOHHBIE
BOJIHBI, Ipeii() T€HOB, M3OJSIMS, MUTPALIUH.

XapakTepu3oBaTh AJNEMEHTapHbIE  (HAaKTOPHI
JBOJIIOLNN: MyTalMOHHBIN rporecc,
KOMOWHATHBHAs WU3MEHUYUBOCTb,
MOMYJISIIUOHHBIE  BOJHBIL,  Apedd  reHos,
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U30JISIHS, MUTPAIIHSL.

YcTaHaBnuBaTh MPUYUHHO-  CJICJCTBEHHBIC
CBSI3W MEXKAY MEXaHU3MOM U pPEe3yJIbTaTOM
JEHCTBUS IBIDKYIIUX CHJI (3JIEMEHTAPHBIX
(hakTOpPOB) PBOITIOITUHI

1.5 | EcrecTBenHnslii oTOOp 1 EcrecTBennbIil 0TO0p — HanpaBisonmii hakropPackpeiBaTh coepKaHue TEPMUHOB U
ero (hopmbl ABOJIIOLIHH. MOHSTUH: EeCTECTBEHHBIH o0TOOp, Ooprda 33
®opMBI €CTECTBEHHOT00TOO0pA. cymiectBoBaHue. ONUCHIBaTh MEXAHU3M JIEHCTBUS
Jlemoncmpayuu: €CTECTBEHHOT'0 0TOOpA.
Tabauywl u cxemovi: «EcTecTBEHHBII 0TOOPY, Xapakrepu3oBaTb  (OPMBI  €CTECTBEHHOTO
«boprba 3a cymiecTBOBaHHE» otbopa (mBYOKYIIMIA, CTaOUIIN3UPYIOLINH,
JU3PYITUBHBIN) U CPABHUBATH UX MEKIY COOOM.
XapakTepu3oBath 00pb0y 3a CyIIECTBOBAaHUE H
CpaBHUBATh eé BUJIBI (MexBHIOBaS,
BHYTPUBUI0Bas1, 00pb0a ¢ HeOIaronpusITHBIMU
(hakTopaMu BHEUTHEH CPeJIbl)
1.6 | Pe3ynbrarsl 3BOMIOLNY: IIpucrnocob1eHHOCTh OPraHU3MOB PackpbIBaTh cofiepkaHue TEPMHUHOB M TOHSATHIMA:

MIPUCIIOCOOTIEHHOCTh
OpPraHu3MOB U
BUJI000pa3oBaHue

KaK pe3yabTaT SBOIOLHUH.
MPHUCTIOCOOTICHH Y OPraHu3MOB.
Apomopdo3sl U uamoanantanuud. Bumm

[Ipumepsl

BUJI000pa30BaHue.
Kpurepun Buma. OcHOBHblE (HOPMBI
BUJI000pa30BaHus: reorpaguueckoe,
9KOJIOTUYECKOE.
Jemoncmpayuu:

Tabnuywvl u cxemol:
«I[IprcnocobIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe Bu1000pa3oBaHue»,
«DKOJIOTHUECKOE BUI000Pa30BAHUEY.
Obopyoosanue:

KOJUUICKIHA 3allIUTHBIX

HpI/ICHOCO6HeHHOCTL, IOKPOBUTCJILCTBCHHAA U

npenocTeperaromas  OKpacka, MacKHpOBKa,

BHmooOpazoBanue. ONHUCHIBAaTH  MEXaHU3M

BO3HUKHOBEHUS MPHUCTIOCOOICHHIA y

OpTaHU3MOB.

BreIsBIsATE TO H300pa)K€HUSIM, HA JKUBBIX U
(bUKCUpPOBaHHBIX Ipenaparax IIpUMEpPEHI
MPUCTIOCOOTICHHOCTH PACTeHHI U JKUBOTHBIX K
YCIOBHSIM  Cpelbl  OOWTaHHs, JI0Ka3bIBaTh
OTHOCUTEIbHYIO 11eJ1ec000pa3HOCTh
MPUCTIOCOOIEHUHN. XapaKTepru30BaTh CIIOCOOBI U
MEXaHH3MBbl BHI000pa30BaHMs; OMHCHIBATH U
CpaBHHMBAaTh OCHOBHBIE (DOPMBI IKOJIOTUYECKOTO

«lIpumepsl

n reorpa(bﬂqecxoro BI/II[OO6paSOBaHI/I$I
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MPUCTIOCOOJICHU Y JKUBOTHBIX», OKpPACKH,
Ha0Op IIOIOBU CEMSIH.

Jlabopamopusie u npakmuueckue padomoi:
JlaboparopHast pabota Ne 2. «Omnucanue

MPUCTIOCOOJICHHOCTH ~ OpraHu3Ma U ee
OTHOCHUTEIIBHOTO  XapakTepay  KOJUICKIIHS
HACEKOMBIX C Pa3JIMYHBIMU TUIIAMU

1.7 | HampaBnenus u nytu 2 Maxkpo3Boironus. Dopmsbl sBomonnu:| PackpeiBaTh colep:kaHue TEPMHUHOB U ITOHATHM:

MaKpOdIBOJIOIUU ¢dunernyeckas, TUBEPreHTHas, KOHBEPreHTHAas, MaKpOdBOMIOLUS, (QuioreHes, OHOJIOTHYECKHM

napaienbHas.  HeoOpaTHMOCTh — DBOJIOIHH. IPOTPECC u perpecc, apomMopdos,
[Ipoucxoxaenue UANOAJANTaLus, oOrras JlereHepanus,
OT HeCTIeUATN3NPOBAHHBIX MPEIKOB. aIaNTUBHAS paJHaIns. XapaKTepru3oBaTh Gopmbl
[Iporpeccupytomas CreIHalIA3a1usl. SBOJTIOIHH.
AnanTuBHAs paJraIys. BrisiBnsiTe apoMopdo3bl U MaMOaIANI TAIIH
Jlemoncmpayuu: ypacTeHUl U >KUBOTHBIX.
Ilopmpemui: A. H. CeBep1ioB. CpaBHuBaTh OWOJIOTHUECKUU Tporpecc U
Tabauywvl u cxemovl: KApoMOpPGO3bD», OMOJIOTHYCCKUI perpecc, apoMopdo3,
«anoamanranum, «O0mmasa HIM0AANTAINIO U OOIIYIO JeTeHePaInIo.
JieTeHeparvs». BoISBISATE B3aUMOCBSI3U MEXIy MYyTIMH U
Obopyoosanue: MOJIEITb «OCHOBHBIE| HaNPaBJIEHUSAMH OJBOJIONUU y PACTCHHH U
HampaBJICHUs] JBOIIOLMUNY»; OO0bEMHAs MOJENb >KUBOTHBIX
«CtpoeHue roJJOBHOTO MO3Ta TO3BOHOYHBIX)»

Htoro yacoB 1o teme 9

Tema 2. Bo3HMKHOBeHHe M Pa3BUTHE KU3HU Ha 3emiie

2.1

Hcropus xu3Hn

Ha 3eMIIe 1 METObI €&
W3yUYECHUS.

I'unore3nl
MIPOUCXOXKIACHUS KUZHHU
Ha 3emie

2

HOHayLIHI)Ie npeaACTaBJICHUA

0 3apOXKIACHUU  KU3HHU. HaquLIe THUIIOTEC3bI|
BO3HHKHOBCHUS )KU3HU

Ha 3emiic: abnoreHes HITAHCIICPMUH. XuUMH4YeCcKas
OBOJJIOIHA.

AOHMOreHHBI CHHTE3 OpTraHU4YCCKUX BCIICCTB
HU3HCOPraHNYCCKUX.

3KCHCpI/IMeHTaJ'ILHOC TIOATBCPIKACHUC

PackpeiBaTh conmepkaHWe TEPMHUHOB U
MOHSITHIA: KpEarroHu3M, abuorexes,
BHUTAJIN3M, TTAHCTIEPMHSI, OUOTI033,
KOalepBarhl, MPOOUOHTHI,

XapakTepu3oBaTh METO/IbI
HCTOPUYECKOTO MPOILIOro 3eMITH.
[TepeuncisiTh  OCHOBHBIC  DTarlbl
XUMHYECKON MOMOJIOTHYECKON

CUMOHUOTEHES.
HA3y4YCHUS
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XUMHYECKOH IBOJIIOIUH.

HavanbsHbie 3Tanbl OMOIOTUYECKOM SBOTFOIIHH.
l'unoreza PHK- wmwupa. ®opmupoBanue
MEMOpaHHBIX CTPYKTYp ¥ BO3HHUKHOBCHHE
MPOTOKJIETKHU.

IlepBble  KJIETKM M HX  DBOJIOLMIL.
DopMUPOBAHHE OCHOBHBIX T'PYMIl KUBBIX
OpraHU3MOB.

Hemoncmpayuu:

TLlopmpemur:

®. Penu, JI. ITactep, C. Mumiep, A. 1.

Onmnapum, I'. FOpu.

Tabauywl u cxemol: «Bo3HukHOBeHHE COTHEYHON
CUCTEMBI»,

«Pa3BUTHE OPraHUYECKOr0 MUPay,
«PactutenpHas KieTkay, «OKMBOTHAs KIETKay,
«ITpokapuoTrueckas KJIeTKay

IBOJTIOLIHH.
Wznarate copepkaHue THUIIOTE3 M TEOpUi
BO3HHUKHOBEHUS KU3HU Ha 3emute
(kpeanuoHu3Ma, CaMOIIPOU3BOJILHOTO

3apoKJaeHUsl  (CIIOHTAHHOTO),  MaHCIEPMUH,
runote3bl PHK-mupa).

OnuceiBath 3kcnepumentsl C. Mumiepa u I
IOpu no nonyyeHuo opraHUYECKUX BELIECTB U3
HEOPraHUYECKUX MyTEM aOMOTEHHOTO CUHTE3a

2.2

OcCHOBHBIE ATaIbl
SBOJTIOLIUU
OpPraHUYECKOTO
MHUpa Ha 3eMie,
pa3BUTHE KHU3HH T10
3paM U nepuojgam

Pa3BuTHe xn3HM Ha 3emiie 10 3paM U MepUoiaM.
Karapxeii. Apxeiickas
U IIpoTepo3orckast 3psbl. [laneo3olickas spa u e€

Nepuosbl:  KeMOpHHMCKHUH,  OpAOBUKCKHUH,
CUITyPUNCKUH, J€BOHCKUI, KAMEHHOYTOJIbHBIN,
MIEPMCKUH.

Me3so3o0iickasg 3pa U €€ NEepUuoAbl: TPUACOBBIM,
FOPCKH, METIOBOM.

Kaitno30iickas 3pa 1 €€ nepuobl: NaJeOreHOBBIM,
HEOTE€HOBBIW, AaHTPOIIOTEHOBBIM.

XapakTeprucTHKa KJIMMaTa u

reoJOru4eckux npoueccoB. OCHOBHBIE ATallbl
SBOJIIOLUNA PACTUTENIIBHOIO W KMBOTHOTO MHMpA.
Apomopdo3sl

y pacTeHHil U KUBOTHBIX. [losiBIE€HUE, pacuBeT M|

PackpsiBaTh copepkaHue TEPMHUHOB M ITOHATHM:
90H, 3pa, Nepuoji, apoMopo3bl, UINOATANTALIUH.
3HaTh MOCJIEI0BATENbHOCTh J0HOB: KaTapXew,
apxei, mpoTepo3oii, haHepo3oit; Ip: apxeickas,
MPOTEPO30MCKasA, NaJIC030MCKasA, Me3030MCKasl,
KalHO30MCKasl; [IEPUOJIOB: KeMOpuicKuil,
OPJIOBUKCKHW, CHITYpUHNCKUI, TEBOHCKUU,
KAMECHHOYIOJIBHBIM,  IIEPMCKUH,  TPUACOBBIM,
FOPCKHI1, MEJTOBOM, MAJICOT€HOBBIA K HEOT€HOBBIH,
AHTPOIIOT€HOBBIN.

XapakTepru30BaTh OCHOBHBIE COOBITHS B PA3BUTHH
OpPraHU4eCKOro Mupa

110 3paM M IEPUOJIaM T€OJIOTUYECKON HCTOpPHH;
JTallbl Pa3BUTUSA

pPacCTUTEIBHOTO M >KMBOTHOIO MHpa. Beraenurs)
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BBIMHUPAHUE TPYIII KUBBIX OPraHU3MOB.
Jemoncmpavyuu:

Tabauyvl u cxemsi: «Pa3BUTHE OPraHUYECKOTO
MHUDPay, F€OXPOHOJIOTUYECKAS TabJuIIa;
KoJUIeKIUs «POpMBI COXPAaHHOCTH HMCKOMACMBbIX|
KUBOTHBIX M pacTeHuit». Jlabopamopuvie u
npakmuyeckue

padomoi:

TJIaBHBIE apOMOP( O3Bl PACTCHUI U JKUBOTHBIX.
CpaBHHBATH MEXIy COO0I

IpPEICTABUTENICH  CHCTEMAaTHYeCKHX  IPYII
OpraHu3MOB, BBIABJIATH YCPThI YCIOXHCHUA U
IPUCIOCOOICHHOCTH K YCIIOBUSM KU3HH

IIpaktuueckas pabora Ne 1. «M3yueHue
HCKOIIAEMBbIX OCTAaTKOB PACTEHUH M >KUBOTHBIX B
KOJIICKLHSIX).

DKCKypcust « DBOJIOLUS OPraHUYECKOro

Mupa Ha 3emie» (B €CTECTBEHHO- HayuHbIH
WIMKpaeBeTUeCKU My3ei)

2.3 | CoBpemeHnHas Cucrema OpraHM4ecKOro Mupa Kak oTpakeHue| PackpbIBaTh conepikaHue TEPMUHOB M MOHSITHIA:
cucreMa sBoOLIMU. OCHOBHBIE CUCTEMAaTHKa, MCKYCCTBEHHas M €CTECTBEHHas
OpPraHu4ecKoro MUpa CUCTEMAaTUYECKUE TPYIIBI OPraHU3MOB. KIaccu(uKkanus, OWHApHAs  HOMEHKIATypa,

Jemoncmpayuu: MIPUHIIMIT UEPAPXUYHOCTH.
Tabnuyer u cxemovr: «CoBpeMeHHas cucTeMal XapaKTepu30BaTh COBPEMEHHYIO
OpPraHMYECKOTO MHpa» CUCTEMY OpPraHMYECKOro Mupa

2.4 | DBOJIONMS YeIOBEKa OBoironUs 4enoBeKa. AHTPOMOJOTHS Kak PackpeiBaTh ~ cojepkaHue ~ TEPMHUHOB U

(anTpormorenes)

Hayka. PasButue  mpencraBiieHHM 0
MIPOUCXOKIACHUN YEJI0BEKa. Meronsl
n3ydeHusl aHrponorenesa. C(Cxonctea u
pa3nuus 4esloBEeKa U )KUBOTHBIX.
CucremaTH4ecKoe MoJI0KEHNE YETI0BEKA.
Jlemoncmpayuu:

lopmpemwi: Y. HapBun. Tabauysl u cxembl:
«CpaBHEHHE aHAaTOMHUYECKHX YEPT CTPOECHUS
YeJIOBEKA U YeIOBEKOOOPA3HBIX 00E3bsIHY.

ObopyoosaHue: CICTIKN WIH

NOHATUN:  AHTPOIOJIOTHs,  AHTPOIIOIEHES,
YeJI0BEeK pasymubIii(HOomo sapiens),
IPSIMOXO0XACHUE, BTOpask CUTHAJIbBHAS CUCTEMA.
[Iepeunciars 3a1a4n AHTPOIIOJIOTUH,
JTAIBICTAHOBIICHUS U Pa3BUTHs IIPEACTABICHUN
0 MPOUCXOKICHUY YETIOBEKA.

N3narate OCHOBHBIE IIOJOXKEHUS Teopuu Y.
JlapBuHa, KPUTHYECKU

OLICHUBATh HEHAy4HYIOHH()OPMAIIUIO 0
MIPOUCXOKICHUH YEIOBEKA.
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M300paKeHUs] KAMEHHBIX OPYAHUH TMEPBOOBITHOIO
YeIIoOBeKa: KaMHHU- YOTIEphI, pyOuia, ckpedna

3HaTh CHCTEMAaTHYECKOe MOJIoKeHneBr1a Homo
sapiens, mepevucisTh ero MopQoIoro-
AQHATOMUYECKHE IIPHU3HAKU Pa3HOTO YPOBHS

(Tum, Knacc, OTpsiA U ap.).

YcraHaBIuBaTh 4epThI CXOZICTBA 71
pa3nUYMiiueioBeKa U JKUBOTHBIX. OOBACHATH H
OLCHUBATh 3HAYCHHME HAYYHBIX 3HAHUH O
MMPOUCXOKIACHUHN YCIIOBCKA IJId IOHUMAaHHUA MCCTA
¥ POJIU Y€JIOBEKa B MPUPOJIEC

2.5 | IBwKymme — CHIIBI JBrokymue CHUJIBI (paxTopsr) PackpeiBaTh  copepkaHHE€ ~ TEPMHHOB U
(dpaxtopsr) anTpornoreHesa. Hacneactennas HNOHSTUH: dakTopbl aHTpPOIIOr€HE3a,
aHTPOIIOreHe3a W3MEHYMBOCTb M  €CTECTBEHHBIH  OTOOp. | IPYIIIOBOE COTPYIHUYECTBO, PEUb, OPYAUIHAS

OO1iecTBeHHBINH 00pa3 KU3HU, U3TOTOBICHHUE | NEATEIBHOCTH, MOIUMOP(HU3M.
opynui TpyZAa, MbIIIJIEHUE, PEYb. XapaxkTepus3oBaTh JBUKYIIIE CHJIBI
Jlemoncmpayuu: (dakTops) aHTpOTOTEHE3a: OHOJIOTHYECKUE WU
Tabauywr u cxemvl: «CpaBHEHHE aHATOMUYECKHX| COLMAIBHEIC, CPABHUBATE HX MEXIY COOOM
4epT CTPOCHHUS YENIOBEKa M UeIOBEKOOOPa3HBIX
00e3bsHY,
«OCHOBHBIE MecTa MAJIEOHTOJIOTUYECKHX
HaXOJIOK MPEKOB COBPEMEHHOIO YEJIOBEKAY.
OO6opyoBaHue: MYJISIKU
«ITpoucxoxenne YyeJoBeKa
(MaJIeoHTONOrNYECKHE HAXOIKH)»
2.6 OcHoBHBIE cTagUU OCHOBHBIE CTaIUN U BETBU 3BOJIOLUY 4YeloBeKa: PackpbiBaTh copepkaHWE TEPMHUHOB M MOHSTHMN:

OBOJJIIOIIMH YCJIOBCKA

aBcTpaionuTeky, YenoBek ymenslid, Yenoek
NpAMOXOIAINN, YenoBek HeaHAEepTAIbCKUM,
UYenoBek pa3yMHbIN COBPEMEHHOTO THUIIA.
Haxonkm wWckomaeMbIX OCTAaHKOB, BpeEMs
CYIIIECTBOBAHMSI, 00JIACTh PACIPOCTPAHEHUS,
00BEM TOJIOBHOTO MoO3ra, 00pa3 >KHU3HH,

OpyAHs.

Jlemoncmpayuu:

ABCTPAJIOTIMTEK, YEJIOBEK yMEJNbIi, YeJIOBEK
OpSAMOXOJIAIINN, HeaHAepTajell, KpOMaHbOHEll,
HEOJIUTHYECKAs PEBOJIIOLUS, IEePBOOBITHOE
HCKYCCTBO.

XapakTepu30BaTh U CPaBHUBATh MEXKIy COOOM
OCHOBHBIE CTaJMHM DBOJIOIWU  YeIOBEKa:
XPOHOJIOTUYECKUN BO3pACT, apeain
pacrpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta,
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Tabnuyor  u  cxemvi: «OCHOBHBICE  MECTQ
MaJCOHTOJIOTHYECKUX HaXOJIOK MPEAKOB
COBPEMEHHOTO YEJIOBEKAY,

«/lpeBHermme nroam», «peBHuE IJIHOIN»,
«ITepBbie COBpPEMEHHBIE JIEFO STV
Ob6opynoBanue: MyJsHKA

«ITpoucxoxenue YeJIOBEKAY (6rocTHI

aBCTPAJIONUTEKA, MUTEKAHTPOIIA, HEAH IePTANIbIIA,
KPOMaHbOHIIA); CJICNIKM WJIU  H300paKCHUs]
KaMEHHBIX OPYIUil TIEPBOOBITHOTO HYeEJIOBEKa:
KaMHU-YOIIIephl, pyOusa, ckpedia

o0pa3 )XKU3HU U OpyAHs TPyl

2.7 | YenoBeueckue pacsl 1 1
NPUPOIHBIC
aJanTanyy 4YesoBeKa

UYenoseueckne packl. OCHOBHBIE OOJIbITHE
pachl: eBpOIICOUTHAS

(eBpasuiickas), HErpo-aBCTPaAIOU IHAS
(’xBaTOpHaNbHAs ), MOHTOJIOUTHAS

(a3narcko-aMepUKaHCKas). YepTsl
MPUCIIOCOOJICHHOCTH IpeACTaBUTEICH
94eJI0BEUECKUXPAC

K YCIOBUSIM CYLIECTBOBaHMs. EIMHCTBO

yenoBeueckux pac. Kputuka coumampHOro
JapBUHM3Ma U pacusMa. [Jemoncmpayuu:
Tabnuywsl u cxemvi: «UenoBedecKkre pachb»

PackpeiBaTh conxep:kaHME TEPMHUHOB U

NOHATHI: pachl, pacoreHes, coLual-
JApBUHU3M, paCU3M, METHUCALIUS.
XapakTepu30BaTh U CPaBHUBATh
[IpencraBureneit YEJI0BEUECKUX pac,
pacKpbIBaTh HPUYHHBI U MeXaHHU3Mbl
pacoreHesa, IEpPEUUCHISITH U NPUBOAUTH
OpUMEpPbl  MPHUCIIOCOOJIEHHOCTH 4YeJOBEeKa K
YCIIOBUSIM Cpelibl, pPUMEpBI
NpUCIOCOOUTENFHOTO3HAYECHUS pacoBbIX
MIPU3HAKOB.

JlokaspIBaTh €AMHCTBO Buaa Homo sapiens,
Hay4YHYI0 HECOCTOSITEIbHOCTh PACOBBIX TEOPHH,
UJEeH COLMAIIBHOIO JapBUHU3MA U pacu3Mma

Htoro 4acos 1o teMe 9

Tema 3. Opranu3mbl H OKPY2KamoIIas cpeaa
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3.1

DKOoIOTUs Kak HayKa

DKojiorusi Kak Hayka. 3ajadyud  pas3zelibl
SKOJIOTHH.

MeTtosl HKOJIOTHYECKUX UCCJIEIOBAaHHH.
DKOJIOTHYECKOE MHUPOBO33PEHUE COBPEMEHHOTO
YeloBeKa.

Jemoncmpayuu: Ilopmpemor: A. T'ymO0NBIT,
K. ®@. Pynbe, O. 'ekkens.

Tabauyst u cxemoi: xapra «[IpupogHbie

30HBI 3eMJIN»

PackpbiBaTh ~ cojep)kaHue ~ TEPMHUHOB U
MOHATHI: DKOJIOTHS, TIOJIEBbIE HAOJIOICHUS,
9KCIIEPUMEHTHI, MOHUTOPUHT OKpY’Karolen
Cpelpl,  MOJAEIUPOBAHUE,  HKOJIOIMUECKOE
MHUPOBO33pEHHE.

[lepeuncnary 3agauu  SKOJIOTMH, €€ pa3/eibl
UCBSI3M C JIPYTUMHU HayKaMH. XapaKTepU30BaTh
METO/bI SKOJIOTUYECKUX UCCIIEAOBAHUMA

3.2 | Cpenpl oOuTaHus U Cpenbl  o0OWTaHMS OpPraHU3MOB:  BOJHAf, PackpbiBaTh conep)kaHne TEPMUHOB U MOHSITHIA:
9KOJIOrHYecKue (pakTopsl Ha3eMHO-BO3/lyIlIHasi, [OYBEHHAs, BHYTpH- cpeaa oOuTaHMs, SKOJIOTMYEeCKHe (HaKTOpHI,
OpraHu3MCHHas. OMOJOTMYECKUM ONTUMYM, OTPaHUYMBAIOIIUN
DKojoruveckue GaKTopbl. (mumuTHpyrOLIIUii) hakTop.
Knaccudukanuss  sxomormyeckux — (GaxTopoB: | XapaKTepH30BaTh YCIOBUS Cpel OOUTaHHSA
abuoTtuyeckue, OMOTUYECKUE U AaHTPOIIOT'€HHBIE. | OPIraHU3MOB;
JleiicTBHE 3KOJOTMYECKUX (PAKTOPOB Ha KJIaCCU(UIIMPOBATh U XapaKTepU30BaTh
OpTraHU3MBI. 9KOJIOTUYECKUE (bakTopsl: abuoTuyeckue,
Hemoncmpayuu: OMOTHUYECKHE U aHTPOIIOTEHHBIE.
Tabnuyer  u  cxemwi:  «Cpenpl  obutanus|y OnuchIBaTh JelicTBHe IKOJIOTHUYECKHUX]
OpPraHUu3MOB» (hakTOpOBHA OpraHU3MBI.
XapakTepHu30BaTh OCOOEHHOCTH CTPOEHUS
U OKU3HENEATENbHOCTH  pacTeHUd WU
KHUBOTHBIX pa3HbIX cpe]l OOUTaHUs
3.3 | Abuotnueckue HaKToOpbI AbGuotnyeckue (¢GakTopbl: CBET, TeMmIeparypa, PackpblBaTh cojepykaHUE TEPMHHOB M MOHSATHI:

BJIAYKHOCTb.
®doronepuoauzm. [lpucmnocobiaeHus
OpraHM3MOB K  JICUCTBHI0O  aOMOTHYECKHX
(haxkTopoB. buonornyeckne puTMBI.
Jemoncmpayuu:

Tabauyvr  u  cxemwvr:  «DOTONEPUOAUIMY.
Jlabopamopuvie u npakmuyeckue padbomui:

JlaboparopHas pabora Ne 3. «Mopdonoruaeckne

abuoTuyeckue
OuoJIorHYecKue
PUTMBI.
AHanmM3upoBaTh JEHCTBHE CBETAa, TEMIIEPATYpHI,
BJIQ)KHOCTH HA OPTraHU3Mbl U IPUBOIUTH IPUMEPHI
MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

[IpoBomuTh OHONOrMYeckre HAOMIOACHUS W
oQopMIISTH pe3yJIbTaThl POBEAEHHBIX

¢dakTopsl,  (HOTOMEPHOIH3M,
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O0COOEHHOCTH pacTeHUl M3 pasHbIX MecCT| HaOIroIeHUH
obutanus». Jlaboparopnas pabora Ne 4.
«BnusHMe cBeTa Ha poCT M pa3BUTHE YEPEHKOB
KoJieyca»

3.4 | buotnueckue Gpakropsl 1 buornueckne  ¢akropel.  Buabl PackpbiBaTb ~ cojepkKaHHE  TEPMUHOB U
OMOTHYECKUX B3aMMO/ICHCTBHIA: NOHATUI:0noTHYECKHE (HAaKTOPBI, XUIITHUYECTBO,
KOHKYpEHIIMs, XHUIIHUYECTBO, CUMOMO3 U €ro MnapasuTusM, KOHKYpEHL, MYTYaJIH3M,
¢dopmbl. Tlapazutusm, Koomepanus, MyTyalu3M, CUMOMO3, KOMMEHCAIM3M, HaXJIeOHHYECTBO,
KOMMEHCAJIU3M (KBapTUPAHCTBO,| KBApPTUPAHCTBO,aMEHCAIN3M, HEUTPAIU3M.
HaxXJIeOHUYECTBO). XapakTepu3oBaTh OHOTHYECKHE (AKTOpbl U
AMeHcanu3M, HeUTpaIu3M. BU/IbIB3aMMOOTHOIIEHUI MEXJy OpraHu3Mami;
3HayeHne OMOTHYECKUX B3aMMOJCHCTBHMA Ui | IPUBOIUTH IIPUMEPBI B3aUMHOMN
CYLIECTBOBAaHMS OPraHU3MOB B IPUPOAHBIX | MPUCIIOCOOICHHOCTH OPIaHU3MOB.
cooOmiecTBax. /lemoncmpayuu: CpaBHHBaThH MEXITY co0oif BUJIBI
Tabnuywl u cxemol: «IlunieBble nenm OMOTHYECKUXB3aUMOJICUCTBUI OPraHU3MOB

3.5 | Dkonoruyeckue 1 DKOJIOTUYECKHE XapaKTEepUCTUKU Monyisnuu. PackpbiBaTh copepkaHUe TEPMUHOB U MOHSITHUMN:

XapaKTEePUCTUKU BUJIA U OcHOBHbIENIOKA3aTEIH HOMYJIALUK:| MOMYJIALUS, YHCJICHHOCTb, IUIOTHOCTb,
MOMYJISUU YHCIIEHHOCTb, IJIOTHOCTb, POXKIAaEMOCTh,| POKJIAEMOCTh, CMEPTHOCTb, MPUPOCT, MUTpALHS,
CMEpPTHOCTb, MPHUPOCT, MHrpauus. JMHamMHKa TUHAMUKA YUCIEHHOCTH MOMYJISALHH.
YUCJIEHHOCTH MOIYJISILUU U €€ peryJisiusl. XapakTepu3oBaTh OCHOBHBIE IIOKa3aTeaud U
Jemoncmpayuu: 9KOJIOTHYECKYIO CTPYKTYpPY MOy IS,
Tabnuywl u cxemol: «Ilomymsumny, OIMCHIBATh MeXaHU3MBI peryJsum
«3aKOHOMEPHOCTH pocra YHUCICHHOCTH| YUCIEHHOCTH MOIMYJISLUN
MOMYJSAUN UHPY30pUU-TY PETBKI.
Jlabopamopuvie u npakmuueckue
padomur: [TpakTaeckas padora Ne 2. «IToacuér
TUIOTHOCTH MOMYJISIUN pa3HbIX BUJIOB PACTEHUI»
Htoro yacos 1o teme 5

Tema 4. Coo0111ecTBA M IKOJOTHUYECKHE CUCTEMBI
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4.1

CooOmiecTBa
OpraHu3MOB

Coo01iecTBo OpraHU3MOB - OHOIIEHO3.
CTpyKTYpBI omoreHo3a: BUJIOBas,
MPOCTpaHCTBEHHAs, Tpodudueckas (muIeBas).
Bunbl-nomuaanTtel. CBsi3u B OHOIICHO3E.

Jemoncmpayuu:
Tabnuyst u  cxemvi:  «llumeBble  1eNY,
«buorneHnos: COCTaB u CTPYKTYpa».

ObopyoosaHnue: MOACTb-aNTUIUKAIIIS
«TunuaHbie OMOIICHO3bI»; repOapuit
«PacturenpHbIE coo0111eCTBaY;
KOJUIEKIHs « buoneHo3»

PackpeiBaTh copepikaHHe TEPMHHOB U TIOHSTHIL:
OMOILIEH03, DKOCHUCTEMA, OHMOIEOIIEHO3, BHIBI-
JOMHHAHTBHI, YKOJIOTHYECKas HUIIIA.
XapakTepu3oBaTh OHMOIICHO3 (COOOIIECTBO), €ro
BUJIOBYIO,

MPOCTPAHCTBEHHYIO U TPOPUUECKYIO CTPYKTYPBI.
OOBSICHATH POJIb KOMIIOHEHTOB OHMOIIEHO3a B
noJIIepKaHuU €ero CTPYKTYPBI u
CYIIECTBOBaHHUS

Ha ompeneiaéHHod TeppuTopuu. OOBICHITH
OMOJIOTHYECKUI CMBICI SIPYCHOCTH WJIM CTOBOM
MO3aHKH.

CpaBHMBAaTh KOMIIOHEHTbI OHOILIEHO30B, HX
BUJIOBYIO, MPOCTPAHCTBEHHYIO U TPOPUUECKYIO
CTPYKTYPBI, CBSI3U MEX]Y OpraHH3MaMH

4.2

OKOCHUCTEMEBI 1
3aKOHOMEPHOCTH UX
CYIIICCTBOBAHHSI

DKOJOTUYECKHE CUCTEMBI (3KOCUCTEMBI).
[TonsaTtue 00 sKOCHCTEME U OMOTEOLIEHO3E.
OyHKIMOHATBHBIE KOMIIOHEHTBI AKOCHUCTEMBI:
MPOAYLIEHTbI, KOHCYMEHTBHI, PEYLICHTHI.
KpyroBopoT BemiecTB M TOTOK DSHEPTHH B
9KOCUCTEME.

Tpoduueckue (muieBbie) YPOBHU SKOCUCTEMBI.
ITumessie nenu u cetr. OCHOBHBIE MOKa3aTeNy
9KOCUCTEMBI: 6uomacca, MPOIYKIIHS,
DKOJI0TH4ecKHe MUPAMUJIbL: MPOAYKLUH,
YUCIIEHHOCTH, Onomacchl. CBOICTBa 3KOCUCTEM:
YCTOMYUBOCTB, CAMOPETYJISALUS,

pazeutne.  Cykueccus.

Jemoncmpayuu:

Ilopmpemeur: A. Ix. Tencnu, B. H. Cykaués.
Tabnuyer u cxemvl: «IIpupogusie cooOuiecTBay,

<<HeHI/I IHHUTaHUD), «Koyorunyeckas nmupamMuaa»

PackpeiBaTh conep;kaHHE€ TEPMHUHOB H
HNOHATHI:  3KocHcTeMa,  OMOIeOolEeHO3,
NPOAYLUEHThI, KOHCYMEHTBI, PEIYLEHTEI,
TpoduUecKre ypoBHH, MMUIIEBas LENb U CETbh,
9KOJIOTUYECKHE  IHUpamMuabl, Onomacca,
IIPOIYKLIHS, CYyKLECCHSL.

XapakTepus3oBaTh CBOMCTBA HKOCHCTEMBI (€€
CIOCOOHOCTh K JUTUTENIEHOMY]
CaMONOJICP)KAHUIO, OTHOCUTEIBHO 3aMKHYTBIN
KPYTOBOPOT BEILECTB, HEOOXOJIUMOCTh IMOTOKA
SHEPTrUM).

CpaBHMBATh ACTOUIIIHBIC U JETPUTHBIEC THILEBHIC
Lenu, TPOPUUECKHE YPOBHU IKOCUCTEMBI.
Paznnuate nupamuabl OPOAYKIMH, HUPAMHUIBI
YHUCJICHHOCTH U TMPaMHIbI OMOMACCEL
CocraBnaTh 1enM W CETH IUTAHMUSL.
[TepeunciATs CBOMCTBa DKOCUCTEM:
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YCTOMYUBOCTh, CAMOPETYJISILHUS, Pa3BHTHE
(cykueccus).

OnwuchiBaTh ~ MEXaHM3M  TOJICPIKaHUS
pPaBHOBECHS B 9KOCHUCTEMAX.

XapakTepu3oBaTh CYKIIECCHH, BBISIBIISITH)
NPUYUHBI ¥ OONIMEe 3aKOHOMEPHOCTH CMEHBI
IKOCUCTEM

4.3 | Ilpuponusie [Ipupoanbie 3KocHcTEMBL. DKOCHCTEMBI peK M| PackpblBaTh cojepaHUE€ TEPMUHOB U IOHSATHUI:
9KOCHCTEMBI 03€p. Oxocucrema XBOWHOTO WY BOJHbBIE HKOCUCTEMBI, OUOTreOIeHO3H!,
LIMPOKOJIMCTBEHHOT O Jieca. lemoncmpayuu: (UTOIIIAaHKTOH, 300IUIAHKTOH, OEHTOC, TyMYC.
Tabnuyw u cxemol: «9kocucrema IlpuBoauTh HpUMEpPHl IPHUPOIHBIX 3KOCHCTEM|
LIMPOKOJIMCTBEHHOIO JIECa, CBOEH MECTHOCTH.
«JKocucreMa XBOHHOro Jeca», «buoneno3 CpaBHHMBAaTh Ha3eMHBIE U BOAHBIE IKOCUCTEMBI,
BOZOEMaY. OpraHu3Mbl, 00pa3yrolye pa3Hble TPOhUIecKrue
ObopydosaHue: Tepdapuu U KOJIIEKIIUUA PACTEHUY| YPOBHU
1 ’KMBOTHBIX, IPUHAJIEKAIINX K PA3HBIM
9KOJIOTMYECKHUM TPYIIIIaM OAHOIO BUJA
4.4 | AHTpONOreHHbIe AHTpOIIOT€HHBIE SKOCUCTEMBI. PackpsiBaTh copep:kaHue TEPMUHOB WM IOHSATUN:
9KOCHCTEMBI ATpO3KOCHCTEMBI. AQHTPOIIOTEHHAs! HYKOCHUCTEMA, arpo’KOCHUCTEMA,
Yp603KOCUCTEMBL. buonornueckoe u | ypboskocucrtema, OnopazHoobdpasue.

XO3SIICTBEHHOE 3HAYEHHE AarpodKOCUCTEM H
ypOOIKOCHUCTEM.
buopasnoobpaszue kak (akTop yCTOHYMBOCTH

skocucteM.  CoxpaHeHwe  OHMOJOTHYECKOTO
pa3HooOpa3us Ha 3emie.

Jemoncmpavyuu:

Tabruyw u cxembi: «ATPOILIEHO3Y.
Obopyoosanue: KOJIJIEKITHS «Bpenuteny

BaYKHEHIIIHX CEIbCKOX03SHCTBEHHBIX KYJIBTYDP»

XapakTepus3oBaTh arpodKOCUCTEMBI u
ypOOIKOCHUCTEMBI, 0COOEHHOCTH 170'¢
CYIIECTBOBAHHU. [TpuBoIUTH MIPUMEPHI

AQHTPOIIOTEHHBIX 3KOCHUCTEM CBOEH MECTHOCTH,
OIMCBIBATh UX BUIOBOU COCTAB U CTPYKTYDPY.
CpaBHuBaTh  CcOCTaB U CTPYKTYpY
MPUPOAHBIX DKOCHUCTEM M arpo3KOCHUCTEM,
arpo3KocUcTeM U ypOO3IKOCHCTEM
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4.5

buocdepa — rmodanpHas

Yuenue B. UW. Bepnaackoro o Oumocdepe.

PaCKpBIBaTB COACPKAHUE TCPMHUHOB U MMOHATHH:

sKOCHUCTEMA 3eMITH I'panuubl, coctaB M cTpykrypa Oumocdepsl. | Omocdepa, KUBOE BEIIECTBO, IMHAMHYECKOE
XKusoe BemiectBO M ero  (QYHKIHMH. | paBHOBECHE.
Ocobennoctu Ouocdepbl kak miobansHOW | OuenuBarh BkIax B. UW.  Bephajackoros
9KOCHCTEMBI. JIMHaMUYecKOe pPAaBHOBECHE M | CO3JaHUE YYeHUS 0 ouocdepe.
oOpatHas cBs3b B Onochepe. XapakTepu3oBaTh COCTaB ouocdepsl,
Jlemoncmpauuu: (yHKIMM JKMBOTO BeliecTBa Ouochepbl H
Hopmpemeui: B. Y. Bepuaackuit. Tabauyst u ompenenate (Ha  KapTe) O00IACTH  €ro
cxemol: «O0IIas CTPYKTYpa Orochepbiy, HanOoJbIIero pacrnpocrpaneHus. [IpuBoauTh
«Pacnpoctpanenue xxu3Hu B ouocdepe», NPUMEPBl  MPOSIBIICHUS  (QYHKIUH KUBOTO
«O30HOBBII 3kpaH duocheps» BelleCTBa Omocdepsl, OHOreOXMMHUYECKOM
JeSITeTbHOCTH YEJIOBEKa.
[Tepeuncnarb ocoOeHHOCTH  Omocepsl  Kak
1J100aJIbHOM AKOCHCTEMBI 3eMIIU
4.6 | 3aKOHOMEPHOCTH KpyroBopoTsl BemiecTB M OHOreoXxuMuveckue PackpbiBaTh colep)kaHHE TEPMUHOB M TIOHSTHIA:
CYIIECTBOBAHHUS LUKJIBI DJIEMEHTOB (yTiiepoja, a30Ta). IEJIOCTHOCTH OnoCc(epsl, KPyroBOPOT BEIIECTB,
ouochepsl 3oHanbHOCTH Ouocdeprl. OCHOBHBIE OHOMBI OMOTEOXUMHUYECKUE LUKJIbI 3JIEMEHTOB,
CYILH. 30HaIBHOCTH OHOC(hephl, OUOMBI.
Hemoncmpayuu: OnwuceiBaTh KPYTOBOPOT BEIIIECTB,
Tabnuyer u cxemvi: «KpyroBopor yriepojga B OMOT€OXMMHYECKHE IUKIBI a30Ta W Yriepojaa B
o6uocdepe», «KpyroBopor azora B Ipupoe» 6uocdepe.
OOBSACHATh NPUUMHY 30HAIBHOCTH OHOChepHI.
[lepeuncasTe M XapakTepu3OBaTb OCHOBHBIE
OMOMBI CyIIH 3eMJIn
4.7 | YenoBeuecTBO YenoeuecTBo B Ouocepe 3emin. PackpbIBaTh CojiepKaHNE TEPMUHOB U

B Onocdepe 3emiu

AHTpoTIOT€HHBIE HM3MEHEHUss B  Ouocdepe.
I'moGasibHBIE HKOJIOTHUECKUE TPOOIIEMBI.
/leMoHCTpanmu:

Ta0muis! 1 cxemsl: «lIpuMepHbIe aHTPOIIOTEHHBIE]

HOHITHH: AHTPOIIOICHHBIC U3MCHCHMNA,
9KOJIOTHUECKU KPU3HC, TTI00ATbHBIE TIPOOIEMEI.
XapaktepuzoBaTh ~ OWocepHyr0O  pOJIb
YenoBeKa.

BO3ICUCTBUSA [TpuBoauTh IIPUMEPBHI AHTPOIIOT€HHBIX
Ha  mpupoay»,  «BaxHedmue — MCTOYHHMKH m3MeHEHHH B Onocdepe.
3arpsi3HEHUS BO3/yXa U IPYHTOBBIX Boa», «IlouBal OnennBars ITOCJIE/ICTBHS 3arpsi3HEHUS
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—  BaXHEWIAs CcocTaBisiionias  Ouochepsl»,
«@akTopbl Jerpagaudu 1ouB», «llapHUKOBBIN
pdhdexTy, «DaxTopbl

3arpsisHeHust Omocdepb»; Kpacnas xuura PO,

panroakTuBHOToPOpMyIHPOBATH

BO3IYIIHOM, BOTHOH Cpeabl, HW3MCHEHHUS
KJIMMaTa, COKpaIleHus OMopasHOO0pasHsl.
COOCTBCHHYIO TO3HUIMIO IO
OTHOLIICHHUID K FHO6aJIBHBIM n PCTUOHAIbHBIM

I/I306pa)KeHI/I5[ OXpaHsAE€MBIX BHUIOB paCTeHI/Iﬁ HUPKOJIOTUYCCKUM npo6neMaM, APryMCHTHPOBATDH

PKHUBOTHBIX

CBOIO TOYKYy 3peHus. HasplBaTh IpUYMHBI
MOSIBJICHUSI IPUPOJOOXPAHHON 3TUKH, PACKPBIBATH
3HA4YCHUE rporpecca JUIS IIPEOI0JICHUS
PKOJIOTMYECKOr0 KpU3uca

4.8 | CocymecTBoBaHNE 1 Cocy1ecTBOBaHHE IPUPO/IBI U YEIOBEUYECTBA. PackpeiBaTh conmep)kaHu€ TEPMHUHOB U
IPUPOJIBI U YEIIOBEUECTBA CoxpaHenue 6mopazHo00pasns KaKk OCHOBA HOHSTH: panMoHaIBEHOE
ycroitunBoctu Onochepsr. OcHOBa IPUPOJIONOIb30BAHUE, YCTOWYUBOE
PaLMOHAIBHOTO YIPaBICHUS TPUPOTHBIMH pa3BHUTHE, KOIBOIIOIHS.
pecypcamu 1 ux ucnoib3oBanue. Jloctikenuss | XapakTepu3oBaTh pallMoOHAILHOE UCTIOIb30BAHUE]
OMONOTHHU M OXpaHa NpUpoIsl. Jemoncmpayuu: | IPpUPOAHBIX PECYPCOB; OCHOBHBIC IOJO0XKEHHS
Tabnuywvt u cxemvl.: «bruocepa u yenoBex» KOHIICTIIIUHN YCTOHYHNBOTO PAa3BUTHSA
HToro yacos o teme 9
OBUIEE KOJIMYECTBO 32
YACOB I1O [TPO'PAMME
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I'PA®UK ITPOBEAEHHWSA KOHTPOJIBHBIX PABOT

10 kaace
Bupl u hopmel, TeMaTHKA | verBepts |ll weTBepTH Il yeTBepTH IV yerBepTh
KOHTPOJIBHBIX PaboT
KoHTposbHbIii paboTa
[TpakTuyeckas pabora 11.09.2024
JlaGopaTtopHnas pabota 09.10.2024 |13.11.2024 12.02.2025 16.04.2025
18.12.2024 19.03.2025
KonuuecTBO  KOHTPOJIBHBIX, 2 2 2 1
1a00paTOPHBIX u
NPaKTUYECKUX paboT
11 kanace
Buner u popmel, TemaTnka | uvetBepts |l yeTBepTH Il veTBepThH IV ueTBepTh
KOHTPOJIbHBIX PaboT
KonTponbHblii paboTta
JlaGopaTopHnas pabota 21.10.2024 17.02.2025
KonngecTBO KOHTPOIBHBIX U 1 1
J1a00paTOPHBIX padOT
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V. ClIOCOBBbI OHEHKHU JOCTUXEHUS YYAIUMUCSA IIVTAHUPYEMBIX
PE3YJIbTATOB

Kpurepun ouenuBanusi. buoJsiorus.

[Tpu BBICTaBICHUH OIICHKU HEOOXOAMMO YUUTHIBATH:

MPABIWJIBHOCTh U OCO3HAHHOCTD U3JI0KEHUS COJIEP>KaHUs, IIOJTHOTY PACKPBITHS MOHSATHII, TOUHOCTD
yHnoTpeOIeHUS HayYHBIX TEPMUHOB; CTENIEHb C(HOPMHUPOBAHHOCTH UHTEIUICKTYIIBHBIX M 00IIEeyUeOHBIX
YMEHHUI;

CaMOCTOSITENIbHOCTh OTBETA;

PEUEBYIO IPaMOTHOCTh U JIOTUYECKYIO MOCIeI0BAaTEIbHOCTh OTBETA.

Buvicoxuii yposenv - ommemka «5»:

TMIOJIHO PAaCKPBITO COJIep’KaHre MaTeprasa B 00beMe IporpaMMbl U y4eOHUKA; YETKO U MPAaBUIBHO
JaHBI OTIPEICIICHUS U PACKPBITO COACPKAHKE MOHSATHI; BEPHO MCIIOIH30BaHbI HAYYHBIC TEPMUHEI;

JUIS I0Ka3aTebCTBA UCIIOIB30BaHbI PA3JINYHbIC YMEHHS, BEIBOIBI M3 HAOJIOICHUH U OIIBITOB; OTBET
CaMOCTOSITENIbHBIN, HCITOJIB30BaHbI paHee TPpUOOpEeTEHHbIE 3HAHMUS.

Ilosviuennutii yposens - ommemra «4»:

PacKpbITO OCHOBHOE COJIEp’KaHUE MaTepHalia;

B OCHOBHOM IPaBWJIBHO JaHbl ONPEEICHUS MOHATUI U UCTIOJIB30BaHbl HAYYHBIE TEPMUHBI; OTBET
CaMOCTOSTCIbHBIN;

oTpezieNieHUs TOHSATUI HETIOHbIE, OMYIICHbI HE3HAUNTEIbHbBIE HAPYIICHUS MOCIEI0BATEIbHOCTH
U3JIOKEHUS, HEOOJIBIITNE HETOYHOCTH IPU HKCIIOJIb30BAHWHM HAyYHBIX TEPMHUHOB WIIM BBIBOJAX W
000011IeHUAX 13 HAOJIFOAEHUI U OIIBITOB.

ba3zoewtii yposens - ommemka «3»:

YCBOGHO OCHOBHOE COJIep’KaHuEe y4eOHOro marepuana, HO M3JI0KEeHO (hparMeHTapHO, HE BCerjaa
MIOCJIEIOBATENBHO; ONPECTICHHUS TOHATHI HEJOCTATOUYHO YETKHE;

HE HCIIOJIb30BaHbl B KAUeCTBE JI0KA3aTeIbCTBA BHIBOBI U 0000IIEHUS U3 HAOIIOIEHUN U OIBITOB
VI JIOTYIIEHBI OMTUOKY TIPH UX M3JI0KEHUH; JOMYIICHBI OIMOKNA M HEJIOCTATOYHO B UCTIOIB30BAHUHU
HAYYHOW TEPMHUHOJIOTHH, OTIPEEIICHUN TOHSITUH.

Huboice 6a306020 yposens - ommemka «2»:

OCHOBHOE CO/IepKaHHe yueOHOro MaTepuasa He PacCKphITO; He JaHbl OTBETHI Ha BCIIOMOTaTeNbHbIE
BOTIPOCHI YUUTEIIS,

JOTYIIEHBI TpyOble OMIMOKY B OTPEACICHUH MOHSATHH, IPU UCTIOIH30BAHIUH TEPMHHOIOTHH.

OneHKa NPAKTHYECKUX YMEHUIH yUaluXxcst

1.0neHka yMeHHIi CTABUTH ONBITHI.

Yuutens A0KEH YUYUTHIBATH:

CaMOCTOSITENILHOCTD 110100pa 000py10BaHUS U OOBEKTOB;

MOCIIEZI0BATEIHHOCTh B BBITIOJHEHUH PAOOTHI MO 3aKJIaIKE OTbITA;

JIOTUIHOCTH ¥ TPAMOTHOCTH B OIMMCAHWUN HAOIOICHHH, B (POPMYITHMPOBKE BEIBOJIOB M3 OITBITA.

Buicokuii yposenn- ommemxka «5»:

MIPAaBUIIHHO OIpE/IeNieHa 1eb OTIbITa;

CaMOCTOSITENIFHO U TIOCIIEIOBATENBHO MPOBEACHBI MOJ00P 000PYJIOBaHHUS U OOBEKTOB, & TAKXKE
paboTa 1o 3aKiIaaKe OIMbITa, HAYYHO TPAMOTHO, JIOTHYHO OIMCAHBl HAOMIOIEHHS U CHOPMYITNPOBAHBI
BBIBOJIBI U3 OIIBITA.

Ilosviuennstii yposens - ommemra «4»

MIPaBWJILHO OIpeieNieHa 11eJIb OIbITa;

CaMOCTOSATENILHO TIPOBEICHA MOAOOP 00OpyAOBaHUS M OOBEKTOB, a TaKXKe padoTa IO 3aKiIajKe
OTIBITA; TP 3aKJIAJIKE OTbITa JomycKaeTcs | — 20mmoKw;

B IIEJIOM TPAaMOTHO M JIOTUYHO OIMCAHBI HAOJIOIECHUS U CPOPMYITUPOBAHBI BEIBOJIBI M3 OIBITA; B
OTHMCAaHUU HAOIIO/IEHUI U3 OMBITA JOIMYIIEHB HETOUHOCTH, BEIBOJIBI HETIOJIHEIE.

baszoewuit yposenv - ommemxa «3»:
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MIPaBWJIbHO OIpe/ieieHa 1IeJb OIbITa;

mo00p 000pyAOBaHUS U OOBEKTOB, a TAKXKe padOTHI IO 3aKJIA/IKE OIBITA MPOBEICHBI C TTOMOIIBIO
YUUTEJIS;

JOMYIICHBl HETOYHOCTH ¥ OMMOKM TpH 3aKIaJKe OIbITa, OIMHMCAHWW HAOIIOCHUH,
dbopMyIIMpOBaHUH BBHIBOJIOB.

Huoice 6a306020 yposenv-ommemka «2»:

HE OIpejieNieHa CaMOCTOSATENbHO 1EJIb OMbITAa; HE MOATOTOBIECHO HYKHOE 000PY/I0BaHHE;

JOTYIICHBI CYIIIECTBEHHBIE OMIMOKY MPH 3aKIaJAKe U O(OPMIICHHH OTIBITA.

OueHnka ymeHuii NPOBOAUTH HAOIIOIEHUS.

Y4uuTens T0KEH YUYUTHIBATh:

MPaBWJIBHOCTH MPOBEACHUS HAOIIOIEHUH 110 3aJaHUIO;

YMEHUE BBIJICNISTH CYIIECTBEHHBIC MPU3HAKU Y Ha0I01aeMoro o0bekTa (mporecca) JOru4HOCTh U
HAy4YHYI0 TPAaMOTHOCTb B ODOPMIIEHUHU pe3yJIbTaTOB HAOJIIOJCHHUI U B BhIBOAaX. Bulcokuil yposens -
ommemka «5»:

MPABWJIBHO MO 33JJaHUI0 YYUTEIsl IPOBEICHO HAOI0ICHUE;

BBIJICTICHBI CYIIECTBEHHBIC MPU3HAKH Yy HaOI0JaeMoro o0bekTa (Ipoliecca); JIOTUYHO, HAYyYHO
rPaMOTHO O(OPMIIEHBI Pe3yIbTaThl HAOIIOACHUI U BBIBOIBI.

Ilogviuennutit yposensv- ommemra «4»:

MPABWJIBHO MO 33JJaHUI0 YYUTEIsl IPOBECHO HAOI0ICHUE;

MIPY BBIJCIICHUN CYIIECTBEHHBIX TPU3HAKOB Yy HaOI0gaeMoro oObekTa (mpolecca Ha3BaHBI
BTOPOCTETICHHEBIE; IOMYIIeHa HeOPEKHOCTh B 0OPMIICHUH HAOIIOICHUI U BHIBOIOB.

ba3zoewtii yposens - ommemka «3»:

JOTYIIEHBI HETOYHOCTH U 1 — 2 ommOKH B MPOBECHUN HAOTIOACHUI 10 3a/IaHUI0 YUUTEJS;

Y BBIJICIICHUN CYIIIECTBEHHBIX MMPU3HAKOB y HAOIII01aeMOro 00beKTa (Iporiecca) BhIISIICHBI JTUIITb
HEKOTOpHIe; AomyIieHbl omuoku(1 - 2) B opopmiiennn HabII0IeHUI U BHIBOIOB.

Huboice 6a306020 yposens - ommemka «2»:

Homymens! omuOku (3 -4) B mpoBeAeHUH HAOMIOACHUW MO 3adaHuI0 yuuTens; HempaBuibHO
BBIJICJICHBI MPU3HAKU Hab01aemMoro oobekTa (mpouecca); Jonymens! omuoku (3 -4) B odpopmiieHun
HaOII0/IEHUI 1 BHIBOIOB.

O1eHKa 32 IPOBEPOYHbIE TECTHI

Yuutens MODKEH MPOBECTH HHCTPYKIMIO ISl TecTUpyeMbix OHa JoMkHa OBITH KOPOTKOM,
MOHSITHOM 1 00IIEH JIS BCEX UCITBITYeMbIX. IHCTpyKIHS 1aéT pa3bsCHEHUS, KaK HEOOXOMMO OTBEYATh
Ha 3aJlaHus TecTa. B MHCTpyKIMU cOOOMIaeTcs BpeMs, B TEUEHUE KOTOPOTO CIyIIATEIsIM HEOOXOIMMO
BBITIOJTHUTH TECT, THIT IITKAJTBI OIICHUBAHUSI.

B npo1ieHTHOM COOTHOIIIEHNH OLIEHKH (I10 MATUOAIITBFHOM CUCTEME) PEKOMEH IYEeTCSI BHICTABIISTH B
CIIEYIONINX AUaNa30Hax:

«2» - 49-0 %

«3» - 69- 50 %

«4»-89-70%

«5» - 100 - 90%
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VI. YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJBHOI'O
MPOLIECCA

1. [Maceunux B. B. buonorums. 10 kmacc. Yueb. mist obmieoOpa3oBar. opraHu3anui.
(JIuaus xuznn) / [B. B. Ilaceunuk, C. B. Cymartoxun, I'. C. Kanunosa]; mox pex. [laceunuka B. B. —
M.: IIpocsemenue, 2023. — 223 ¢

2. [Taceunuk B.B. buonorus. 11 kinacc. Yue6. as o6meodpa3oBat. opranusanuid. (JIlnaus
xu3HM) / [B. B. Ilaceunuk, C. B. Cymaroxun, I'. C. Kanunosa]; mox pen. Ilaceunuka B. B. — M.:
[Tpoceemenue, 2023. — 272 c.
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