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®denepanpHas paboyas nporpamma 1o yueonomy npeamerty «buonorusy (0a30Bbii
ypoBeHb) (mpeameTHas oOnacTh «EcrecTBeHHO-HAay4yHBIE TpeaAMEThI») (danee
COOTBETCTBEHHO — MpOTpaMMa MO OHOJIOTHH, OMOJIOTHS) BKIIIOYAET IMOSICHUTEIHHYIO
3aMKCKy, COJAEPKaHue 00yUYeHUs, TIIaHUPYEMbIE Pe3yJbTaThl OCBOCHUS MPOTPAMMBI 110
OMONIOTHH, TEMAaTUYECKOE IIAHUPOBAHUE, MEepeUYeHb (KoAu(PUKaTOp) pacmpeaeieHHBIX
Mo KjaccaM TMPOBEpsSIeMBbIX TpeOOBaHMI K pe3yJlbTaTaM OCBOCHUS OCHOBHOM
oOpa3oBaTeNbHON MpOrpaMMbl CpPeIHEro oO0miero oOpa3oBaHUS U BJIEMEHTOB
CoJiepKaHus IO OUOJIOTUH.

[TosicHuTepbHAS 3aMKCKa OTpaKaeT OOIIue IENW W 3aJa4d W3Y4YeHUsS OWOJIOTHH,
XapaKTEPUCTUKY TICUXOJOTUYECKUX MPEANOCHIIOK K €€ M3YyYEeHHIO 00Yy4aroluMUCH,
MECTO B CTPYKType Y4eOHOro IiaHa, a Tak)Ke MOAXOIbl K OTOOpY coaepiKaHus, K
OTIPEIETICHUIO TIAHUPYEMBIX PE3YIhbTaTOB.

Conepxanue OO0ydeHUS PACKPBIBAET  COJEP)KATENbHbIE JIMHUHM, KOTOpHIE
MpeiaraloTcs Jisi 00s3aTeIbHOTO M3YyYEHHUS B KaXJIOM KJIacC€ Ha YPOBHE CPEIHETO
oO1ero o0pa3oBaHusl.

[TnanupyeMble pe3yabTaThl OCBOCHHS TMPOTPAMMBI IO OWOJOTHH BKIIOYAIOT
JUYHOCTHBIE, METaIllpeAMETHBIC PE3yJbTaThl 3a BECh IMEpUOa OOYy4YEeHHS Ha YpPOBHE
CpeaHero odmiero oopa3oBaHusi, a TaKkKe MPEAMETHbIE JOCTUXEHUS 00ydarolerocs 3a
KaXKJIbIA 101 O0ydCHHUSI.

HOACHUTEJIBHASA 3AIINCKA

IIpu pa3paboTke mporpaMMpl TI0 OHOJOTHH TEOPETHYECCKYIO OCHOBY JIJIS
OTpeNIeNICHUs] TOAX0J0B K (POPMUPOBAHMIO COJIEpKAHUS YYEOHOTO MpeaMera
«buonorusy COCTaBWIJIN: KOHIIENITYaJIbHbIC MOJIOKECHUA dI'OC COO
0 B3aMMOOOYCIIOBIICHHOCTH IIeJIeH, COJIepKaHus, Pe3yIbTaTOB O0OyUeHHUS U TpeOOBaHMIA
K YPOBHIO MOJTOTOBKHM BBIMYCKHUKOB, TOJIOKEHHUS 00 OOIMMX IEIAX M TPHUHIUIAX,
XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPETHETO 00IIero 00pa3oBaHusl B
Poccuiickoit deneparuu, a TakKe MOJOXKEHHS O crienuduke OUOJIOTHH, € 3HAYCHUU B
MTO3HAHUH JKHUBOW MPUPOABLI U 00ECTICUCHUH CYIIECTBOBAHUS YEJIOBEUSCKOTO OOIICCTRA.
CornacHo Ha3BaHHBIM TOJIOKEHUSIM OMPEACIICHbl OCHOBHBIE (DYHKIIUU MPOTPAMMBI T10
OMOJIOTHY U €€ CTPYKTYypa.

[Iporpamma mo OuoOJIOTMU JaeT TpeACTaBICHUE O IeNsaX, 00 o0Iiei crpareruu
00y4eHUsI, BOCIIUTAHUS W Pa3BUTUSI OOYYAIOIIMXCS CPEACTBaMH y4eOHOro MpeaMera
«buonorusy, ompenenseT o0s3aTeNIbHOE MPEIMETHOE COJEpP)KaHHE, €ro CTPYKTYpY,
pacrpeeneHue o pasjeiaaM u TeMaM, PEKOMEHIyEMYIO MTOCIEA0BATEIbHOCTh U3YUYEHUS
y4eOHOT0 MaTepuasa ¢ y4eTOM MEXIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKU
00pa3oBaTeNBLHOTO TPOIIecca, BO3PACTHRIX 0COOEHHOCTEH 00yUYarOImMXCs.

B mporpamme mo OHMOJOTHMH TaK)Ke YYUTBHIBAIOTCS TPEeOOBaHUSA K TIAaHUPYEMBIM
JUYHOCTHBIM,  METANpeIMETHBIM ¥  MPEAMETHBIM  pe3yjibTaTaM  OOydeHUus
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B (popMUpOBaHMU OCHOBHBIX BUJIOB y4€OHO-TIO3HABATEIHbHON AEATEIBLHOCTH/YUEOHBIX
JACUCTBHI 00YJarOIIUXCS IO OCBOSHUIO COJIEPKaHUsl OMOJIOTHYECKOro 00pa3oBaHuUsl.

B nporpamme mo Ouosormm (10—-11 xmaccel, 0a30BBI YpPOBEHB) peaaTn30BaH
OPUHIIMI TPEEMCTBEHHOCTH B HW3Y4YEHUM OuWoOJIOruM, Oyarojaps uYeMy B HeH
MPOCMAaTPUBAETCS HAMIPABICHHOCTh Ha Pa3BUTHE 3HAHMIA, CBSA3AHHBIX C (POPMUPOBAHUEM
€CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHHUSA, ILIEHHOCTHBIX OpHUEHTAIlMid  JMYHOCTH,
HKOJIOTUYECKOTO MBIIIJIEHUS, IPEICTABICHUNA O 3JJOpOBOM 00pa3e KU3HU U OepeKHBIM
OTHOLIEHUWEM K OKpYXKarolled npuponHou cpene. Iloatomy Hapsay ¢ U3ydeHHEM
001IeOMOIOTUYECKUX TEOPHUH, a TakKe 3HAHUU O CTPOCHHUM >KMBBIX CHCTEM Pa3HOTO
paHra W CyIIHOCTH OCHOBHBIX MPOTEKAIOIIMX B HHUX IMPOIIECCOB B IMPOrpaMme Mo
OMOJIOTUN YJIeJIEHO BHUMAHHUE MCIOJIb30BAHUIO MOJYYEHHBIX 3HAHWM B MOBCEIHEBHOU
YKU3HU JUTS PEIICHUS MPUKIIAIHBIX 33/1a4, B TOM YUcie: MPOGUIaKTUKN HACIECTBEHHbIX
3a007€BaHUN YETOBEKA, MEAUKO-TEHETHYECKOr0 KOHCYJIBTHPOBAHUS, OOOCHOBaHUS
HKOJIOTMUYECKH 11€JIECO00PA3HOT0 MOBEACHUS B OKPY KaIOLIEH PUPOIHOH cpelie, aHannu3a
BIUSHUS XO3SWCTBEHHOW JCSITENPHOCTH YEJIOBEKAa Ha COCTOSHHE TMPUPOIHBIX U
MCKYCCTBEHHBIX JKOCHUCTEM. YCHUJICHHE BHHMAaHHUS K TMPUKIAJTHON HANpaBICHHOCTH
yuyeOHoro mnpenmera «buosorus» NpPOAUKTOBAHO HEOOXOAMMOCTBIO 0OECTIEUEHHUS
YCIOBHM JUIsl pPEIICHHs] OAHOW M3 aKTyalbHBIX 3a7ad IIKOJBHOIO OHOJOTHYECKOIO
oOpa3oBaHMsl, KOTOpas Ipennosaraet (GOpMUPOBAHHUE Yy OOYYaIOUIMXCA CHOCOOHOCTH
a/1IalITUPOBATHCA K N3MEHEHUAM JUHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOI'O MUDA.

[Iporpamma 1o OWOJNOrMU SABISIETCS OPUEHTHPOM [UIsl COCTaBJIEHHUS pPadOUYMX
MporpamMM, aBTOPHI KOTOPHIX MOTYT MPEIJIOKUTh CBOM BapHaHT IOCJIEI0BATEILHOCTH
M3YYCHUS W CTPYKTYpHI y4eOHOTO MaTepuaia, CBO€ BUICHHE MyTel (HOpMUPOBAHHS Yy
oOyuaroruxcst 10—-11 kmaccoB NMpeaMETHBIX 3HAHWM, YMEHUW U CIOCOOOB Yy4eOHOM
JESTEIPHOCTH, a TaKKe METOJMYECKHX PEeIIeHUN 3a7ady BOCIUTAHUS W Pa3BUTHS
cpencTBamu yuyeoHoro npeameta «buosorus».

buonorus Ha ypoBHE cpeiHero oo1iero 0opa3oBaHus 3aHUMAET BakHoe MecTo. OH
obecrnieunBaeT (HOPMUPOBAHKUE Yy OOYUAIOIIUXCS TMPEACTABICHUNA O HAyYHOU KapTUHE
MUpa, pacupseT 1 00001IaeT 3HAHUS O KUBOU MPUPO/IE, €€ OTIIMYUTEIBHBIX MPU3HAKaX
— YPOBHEBOM OpraHM3allMd M SBOJIOLMM, CO3/a€T YCJIOBMS JUIS: MO3HAHUS 3aKOHOB
KUBOU MPUPObI, popMupoBaHus QYHKIMOHAIBHON TPAMOTHOCTH, HABBIKOB 3JJ0POBOTO
1 6e301acHOro 0opasa *KU3HU, FKOJOTHUECKOTO MBIIIJIEHHS], IEHHOCTHOTO OTHOILLEHUS K
YKUBOU MPUPOJE U YEIIOBEKY.

bonpmioe 3HaueHne OWONOTHS MMEET TaKXKe ISl PEIICHUS BOCIHUTATEIbHBIX U
Pa3BUBAIOIIMX 33/1ay CPEAHETO OOIero oO0pa3oBaHUs, COIUATH3AIMN O0YYaIOIIUXCS.
Nzydenne Ononornu oOecreuynBaeT yCIOBUS Ui (POPMUPOBAHUS MHTEIUICKTYAIbHBIX,
KOMMYHUKAITIOHHBIX ¥ WH(OPMAIMOHHBIX HABBIKOB, JSCTETUYECKON KYJIBTYpHI,
CHOCOOCTBYET HMHTErpallid OHOJOTHYECKHX 3HAHWW C MPEJCTABICHUSMU U3 JIPYTHX
y4eOHbIX MpPEJAMETOB, B YAaCTHOCTH, (QU3UKH, XUMUU u Treorpaduu. HazBaHHbIe
MOJIO’KEHHUSL O TMpelHa3HauYeHUH y4eOHOro npeamera «buosorus» coCTaBHIM OCHOBY
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JUIsL  OTpENENeHUs] TMOAXOJ0B K OTOOPY M CTPYKTYPUPOBAHMIO €r0 COJEp KaHMS,
MPEJICTaBICHHOTO B IpOrpaMMe M0 OHOJIOTHH.

Ot6op conepxanus ydyeOHOro mnpeamera «buosorusi» Ha 0a30BOM YpOBHE
OCYULIECTBJIEH C MO3ULUHI KyJIbTYPOCOOOPAa3HOr0O MOJIX0/]1a, B COOTBETCTBUU C KOTOPHIM
oOyuarouecs: JODKHBI OCBOUTHh 3HAHHMS U yYMEHHMsI, 3HAUYUMBIC IS (POPMHpPOBAHUS
oOEel KylbTYyphl, ONPEACIAIONINE MMOBEICHUE YEIOBEKAa B OKPYKAKOIIEH MPHUPOJAHON
cpene, BOCTpEOOBaHHBIE B IIOBCEJHEBHOW JKU3HU U NPAKTUYECKON AESATENBHOCTH.
Ocoboe MecTo B 3TOIl CUCTEME 3HAHMI 3aHUMAIOT AJIEMEHTBI COAEpPKaHUs, KOTOPbIE
CIIy>)KaT OCHOBOM it (QOPMHUPOBAHUS TPEACTABICHUI O COBPEMEHHOH €CTECTBEHHO-
HAyYHOW KapTHHE MHUpPA U LEHHOCTHBIX OPUEHTAIUSIX JUYHOCTH, CIIOCOOCTBYIOIIHUX
ryMaHU3aluy OMOJIOTHYECKOro 00pa3oBaHMUsL.

CTpyKTypHupoBaHHe COJEpKaHUsI yueOHOro MaTepuaia B mporpamme o Ouoioruu
OCYUIECTBJIEHO C YYETOM HPHOPUTETHOTO 3HAYEHUSI 3HAHMM 00 OTIMYUTEIBHBIX
OCOOEHHOCTSIX JKMBOM TMPUPOJBI, O €€ YPOBHEBOW OpraHU3alud U SBOJIOLHUU.
B cootBeTrcTBUM € 3THM B CTPyKType y4deOHOro mpenmera «bHOIOTHS» BBICICHBI
clenylolue coJepkarenbuble JuHuU: «buosorus kak Hayka. MeToabl Hay4dyHOTrO
no3HaHus», «Kierka kak Ouosiornueckas cuctemay», «OpranusM Kak OMOJIOrHYecKas
cucteMa», «CucreMa U MHOroo0Opa3ue OpPraHUYEeCKOro MHpay», «IBOJIOLUUS KUBOU
MPHUPOIBI, «IKOCUCTEMBI U MPUCYIITNE UM 3aKOHOMEPHOCTH.

Lenp nzyyenus: yueoHoro npenmMera «buonorus» Ha 0a30BOM YpOBHE — OBJIJICHUE
OOy4aloIMMUCSl 3HAHUAMH O CTPYKTYPHO-(YHKIIMOHATFHOW OpTraHM3alllud >KUBBIX
CUCTEM pa3HOI0 paHra M NPUOOPETEHHE YMEHHMHA HCHOJb30BaTh 3TH 3HAHUA JUIS
IPaMOTHBIX JIEUCTBUI B OTHOIIEHUH OOBEKTOB KMBOM MPUPOBI U PEIICHUS PA3THIHBIX
KU3HEHHBIX MPOOIeM.

Joctukenne  mend — u3ydeHuss  ydeOHoro — mpeamera  «buornorus» Ha
0a30BOM YpOBHE 00ECIIEYMBACTCS PEIICHUEM CIEAYIONIUX 3a]1ay:

OCBOEHME 00YYarOUUMUCS CUCTEMbI 3HAaHUN O OMOJOTUYECKUX TEOPUSIX, YUCHUSX,
3aKOHAaX, 3aKOHOMEpPHOCTSIX, THUIOTe3aX, IMpaBUaX, CIYKallMX OCHOBOM JJis
(dbopMHpOBaHUS TPEACTABICHUN O €CTECTBEHHO-HAy4YHOW KapTUHE MHpA, O METOJax
Hay4HOI'O MTO3HAHUS, CTPOEHUHU, MHOTOOOPa3uu U OCOOEHHOCTSIX )KMBBIX CUCTEM PA3HOTO
YpOBHSI OpTaHW3aIliH, BBIJAIONINXCS OTKPBITHUSX W COBPEMEHHBIX HCCIEIOBAHMSIIX
B OMoI0THH;

dopMupoBaHue y  oOydaromuxcsi  MO3HABATENbHBIX,  HMHTEJUIEKTyaJIbHBIX
Y TBOPYECKHUX CIIOCOOHOCTEN B IpOLIeCcCe aHANIM3a JaHHBIX O IMMyTAX Pa3BUTHS B OMOJIOTUU
HAYYHBIX B3TJIS/IOB, WACH W MOAXOJOB K M3YYCHHIO JKHMBBIX CHCTEM DPa3HOTO YPOBHS
OpraHu3alluy;

CTaHOBJICHHE y OOy4Yaromuxcsa oOuel KyabTypbl, (DYHKIIMOHAIBHON IPaMOTHOCTH,
pa3BUTHE YMEHHUU OOBACHATH W OIICHMBATH SIBJICHUS OKPYXAIOIIETO MHpa KUBOU
MIPUPOJIBI HA OCHOBAHWH 3HAHUU W OMBITA, MOJYYCHHBIX PU U3yUYEeHUN OUOJIOTHY;

dopMupoBaHue y  0OydHarolmuxcsi yYMEHUH  WJUTIOCTPUPOBATH  3HAUYECHHE
OMOJIOTUYECKUX 3HAHUA B TMPAKTUUYECKON JEATETbHOCTH YEJIOBEKa, pa3BUTUU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUN U arpoOHOTEXHOJIOTHH;
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BOCITUTAHUE YOEKICHHOCTH B BO3MOXKHOCTH TIO3HAaHHUS YEIIOBEKOM IKHUBOM
IPUPOIBI, HECOOXOIUMOCTH OSPEKHOTO OTHOIICHUS K HEH, COOJIOICHUS THUECKUX HOPM
MIPU MIPOBEJCHNUU OMOJOTUYECKUX UCCIIEI0BAHUM;

OCO3HaHUE IICHHOCTH OWOJIOTMYECKUX 3HAHWW JUIS TIOBBINICHUS  YPOBHS
9KOJIOTUYECKOM KYJIBTYPHI, 111 POPMUPOBAHUS HAYIHOTO MUPOBO33PEHUS;

NPUMCHCHUE TPHOOPETCHHBIX 3HAHWKW W yYMCHUH B IIOBCCIHCBHOM JKHM3HU JIJIS
OIICHKW TIOCJICICTBHIA CBOEH MEATEILHOCTH MO OTHOIICHUIO K OKPYXKAIOIICH cpeje,
COOCTBEHHOMY 37I0POBBIO, OOOCHOBaHHE U COOJIOZICHHE Mep MNPO(PUIAKTUKU
3a00J1eBaHU.

B cucreme cpemHero oOmero oOpazoBanus «buonorums», u3lydaemas Ha
0a30BOM ypOBHE, SIBIIICTCS 00S3aTEIbHBIM YYCOHBIM MPEAMETOM, BXOISIINM B COCTAaB
npeaMeTHol o0sacTu « EcTecTBeHHO-HAyYHBIC TTPEAMETHD).

OO6miee ynca0 YacoB, PEKOMEHAOBAHHBIX I M3ydeHUs OWonoruu, — 68 dacos:
B 10 kmacce — 34 gaca (1 gac B Henemo), B 11 kimacce — 34 gaca (1 gac B Heneno).
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COIEPKXAHUE OBYYEHMUA

10 KJIACC

Tema 1. BuoJsiorusi kKak Hayka

buonorus kak Hayka. CBsizb OMOJOTHMU C OOIIECTBEHHBIMHM, TEXHUYECKUMH U
JIPYTUMH €CTECTBEHHBIMU HaykamH, (puiocoduelt, STUKON, 3CTETUKON U TipaBoM. Poib
Oouonoru B (POPMUPOBAHWU COBPEMEHHOM HaydHOM KapTuHbl Mmupa. Cucrema
OMOJIOTHYECKUX HaYK.

MeToapl TMO3HAHUS JKUBOM TPUPOIBLI (HAOMIOJCHUE, DKCIIEPUMEHT, OIHCAHWE,
U3MEpeHHe, KIIacCUPUKAIMsI, MOJCIUPOBAHNE, CTATHCTHYECKass 00paboTKa JaHHBIX).

Hemoncmpayuu:
llopmpemuwi: Y. Japsun, I'. Mennens, H.K. Konbios, /Ix. Yorcon nu @. Kpuk.
Tabauywl u cxemol: «MeTOJIbI TO3HAHUS KUBOU TTPUPOJIBIY.

Jlabopamopnsie u npakmuueckue paoomoi:
[Ipaktuueckas pabora Ne 1. «Vcnonb30BaHue pazaudHBIX METOJIO0B MPU U3YYCHUU
OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMBI U HX OPraHU3AIUs

XKusble cucteMbl (OMOCHCTEMBI) Kak MpeaMeT Hu3ydeHus: Ouosnoruu. Otauyue
KUBBIX CUCTEM OT HEOPTAHUYECKOW MPUPOIBI.

CBoiicTBa OMOCHCTEM M WX pa3HOoOpaszue. YPOBHH OpraHu3alii OWOCUCTEM:
MOJICKYJISIPHBINA, KJIETOYHBIM, TKAHEBBIM, OPTaHU3MEHHbBIM, MOIYJIAIMOHHO-BUI0BOM,
HKOCHUCTEMHBIN (OMOTE€OLIEHOTUYECKHU ), OnOChEepHBIA.

Jlemoucmpauuu:

Tabauywl u cxemol: «OCHOBHBIE TIPU3HAKH KU3HUY, « Y POBHU OpTaHU3AINH KUBOU
TIPUPOJIBD.

Obopyodosanue: Mmoaenb MmoJiekyibl JJHK.

Tema 3. XuMnuyeckuii cOCTaB U CTPOEHHE KIETKH

XUMHAYECKHM COCTaB KJIETKA. XUMHYECKHE DJIEMEHTBhI: MAaKpPOIJIEMEHTHI,
MHUKpPO3JIeMEHTHI. Boia 1 MUHEpabHBIC BEIIECTRA.

DYHKITMY BOABI 1 MUHEPATBLHBIX BEIIECTB B KieTKe. [loaaepxanue 0CMOTHIECKOTO
Oananca.

benku. CoctaB u cTtpoeHue O€IKOB. AMHHOKHCIOTHI — MOHOMEPHI OEJIKOB.
He3zameHumble ¥ 3aMeHUMBbIE aMUHOKUCIIOTBHI. AMHWHOKHUCIOTHBIA COCTaB. YPOBHHU
CTPYKTYpBI OE€TTKOBOW MOJIEKYJNbI (IepBUYHAS, BTOPUYHAS, TPETUYHAS U YETBEPTUUHAS
CTPYKTypa). XUMHUYECKHE CBOMCTBA OesKkoB. buonornueckue GyHKIMN OSIKOB.

depMeHTH — OMosormueckre KaTtanm3aTopbl. CTpoeHUE (GepMeHTa: aKTUBHBIN
IEHTp, cyocTpatHas crnenupuaHoctb. Kodhepmentsl. Butamunbl. Otnuuus hepMeHTOB
OT HEOPTaHUYECKHUX KaTaTu3aToOPOB.
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VYrineBoapl: MOHOcaxapuibl (TIOKo3a, prbo3a M Je30Kcupu003a), Aucaxapuibl
(caxapo3a, 1aKTo3a) U noMcaxapuabl (Kpaxmain, IIIMKOTeH, IeJIT0J103a). buonorndeckue
(GYHKIIUH yTIIEBOIOB.

Jlumu el Tpurmunepuabl, Gochonunuab, crepouasl. ['unpodunsHo-ruapoPpoOHbIE
cBoiicTBa. buonornueckne QyHKuuu JunuaoB. CpaBHEHUE YIJIEBOJOB, OEIKOB U
JIMIIAJIOB KaK KCTOYHHUKOB SHEPIUH.

Hyxkneunossie kucnotel: JIHK u PHK. Hykneotuasl — MOHOMEpPBI HYKJIEMHOBBIX
kucnoT. Ctpoenne u ¢pynkuuu JHK. Crpoenune u pynkiun PHK. Bunsr PHK. ATO:
CTpO€HHUE U (QYHKIIHH.

[utonorus — Hayka o kieTke. Knerouynas Teopust — npumep B3aMMOJECUCTBUS UIEN
1 (GaKTOB B HAYYHOM MO3HAHUHU. MeTObl U3yUEHUS KIETKH.

Krnerka kak uenoctHast »uBas cucrema. OOIIMe NMPU3HAKK KIIETOK: 3aMKHYTas
HapyxHast MeMOpana, monekyabsl JIHK kak renernueckuii anmapat, cUCTEMa CHHTE3a
Oenka.

Tunsl KJIETOK: dyKapuOTHUYECKas M MHpokapuotudeckas. OCOOEHHOCTH CTPOEHUs
npokapuoTuyeckou kiueTku. Kiierounas creHka 6akrepuil. CTpoeHHEe 3yKapruOTHUECKON
kJ1eTKU. OCHOBHBIE OTJINYUS PACTUTENBHOM, )KUBOTHOM U TPUOHOM KIETKH.

IIOBEpXHOCTHBIE CTPYKTYpbl KJIETOK — KIJIETOYHAs CTEHKA, TIJIMKOKAJIMUKC, UX
¢bynkuuu. Ilna3matuueckas memOpaHa, ee cBoilcTBa W (QyHkuuu. Lluromnaszma u ee
opraHouabl. OpHoMeMOpanHble opraHouabl kietku: OIIC, ammapat ['onbrxw,
IM30COMBI.  [lomyaBTOHOMHBIE OpPraHOWABI KIJIETKH: MHUTOXOHJAPHUH, ILIACTHJIBIL.
[Tpoucxoxnenre MUTOXOHAPUI U TacTul. Bunel mnactua. HememOpaHHbIe OpraHOU bl
KJIETKU: PUOOCOMBI, KJIETOUHBIM LEHTpP, LEHTPUOJM, PECHUYKH, XIYTUKU. DyHKIUU
OpPraHOMJOB KJIETKU. BKiroueHus.

SAnpo — perynsaTtopHblii HEeHTp KieTku. CTpoeHue sapa: saepHas 000J0uKa,
KapuoILIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCnOpT BELIECTB B KJIETKE.

Hemoncmpayuu:

llopmpemwvi: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneinen, P. Bupxos,
Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, K.M. bap.

Jluaepammer: «PacnipeniesieHne XUMHUYECKUX AJIEMEHTOB B HEKHMBOW TMPUPOIL,
«Pacrnipenenenrne XUMUYECKHUX JIEMEHTOB B )KUBOU MPUPOJIE».

Tabnuyvr u cxemwr: «llepuonamueckass TabMUIIA XUMHYECKHX DJIEMECHTOBY,
«CTpoeHue MOJIEKYyJbl BONbI», «buocuHTe3 Oenkay, «CTpoeHHE MOJIEKYJbl OelKay,
«Ctpoenue pepmenta», «Hyknennossie kuciotsl. JJHK», «Ctpoenune monexysst ATDy,
«CTpoeHne HyKapuOTHYECKOU KIETKW», «CTpoeHHe >XKMBOTHOM KieTku», «CTpoeHue
pacTUTEIbHOU KIETKH», «CTpOeHHE MPOKAPHOTUYECKOW KIETKH», «CTpoeHHe sapa
KJICTKN, «YTICBOABDY, «JIUTIHIBIY.

Obopyoosanue: CBETOBOM  MHUKPOCKON, OOOpYyJOBaHUE [JJisi MPOBEICHUS
HaOJIOICHUM, U3MEPEeHMM, SKCIEPUMEHTOB, MHUKPOIPENapaThl  PaCTUTEIbHBIX,
KUBOTHBIX U OaKTEpUATIbHBIX KJIETOK.
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Jlabopamopnvie u npakmuyeckue pabomol:

JlabopatopHast padota Ne 1. «M3yyeHue kaTauTHUECKOW aKTUBHOCTU (EPMEHTOB
(Ha mpuMepe aMuiia3bl WA KaTaaasbl)y.

JlabopaTtopHuas padota Ne 2. «M3ydeHue CTpoeHHS KJIETOK PACTEHUH, KUBOTHBIX
1 OaKTepuil Mo MUKPOCKOIIOM Ha TOTOBBIX MUKPOTIpETIapaTax U UX OIHUCAHUE.

Tema 4. ’KusHenesiTeJIbHOCTb KIETKH

OOmeH BemiecTB, Wi MeTaboMM3M. AcCUMUIAIUSA (TUIACTUYECKHA OOMEH)
U JUCCUMWIALIMS (PHEpreTuueckuid oOMeH) — JBE CTOPOHBI €AUHOTO TIpoliecca
Merabosm3ma. Poip 3aKOHOB COXpaHEHMS BEUIECTB M SHEPrMM B IOHUMAaHUU
MeTabonu3ma.

Tunel oOMeHa BemiecTB: aBTOTPOGHBIN U rerepoTpodHsbii. Pons ¢pepmeHTOB B
0OMEHE BEILIECTB U MPEBPAIICHUH SHEPTUH B KIIETKE.

®dotocunTe3. CBeroBasi U TemMHoBasi ¢as3pl (oTocuHTe3a. Peakuuu porocuHTesa.
OddextuBHOCTH (poTOCHHTE3a. 3HaueHHE (HOTOCUHTE3A JJIs J)KU3HU Ha 3emiie. Biausinue
YCIOBHM cCpelbl Ha (OTOCMHTE3 M CHOCOOBI MOBBILIEHUS €ro MPOJYKTUBHOCTU Yy
KYJbTYPHBIX PACTCHHUIA.

XeMoCHHTE3. XeMOCUHTE3UPYIOIINE OaKTEPUU. 3HAUCHUE XEMOCUHTE3a JJIsl )KU3HU
Ha 3emiIe.

OHepreTuueckuii oOMeH B KieTke. PacmierieHue BelecTB, BBIJIEICHHUE
U aKKyMYJIUPOBaHHE 3HEPIHMU B KIETKE. DTalbl SHEPreTHYecKoro oomena. ['nmukonus.
bpoxenne u ero Buabl. KHCIOpOJAHOE OKHCIECHHE, WA KIETOYHOE JIbIXaHUE.
OxucnurensHoe GocopunmpoBanne. IPHEeKTUBHOCTh IHEPTETUUIECKOTO OOMEHa.

Peakiuu marpuyHoro cuntesa. I'enernueckas undopmarus u JJHK. Peanuzanus
reHeTH4ecKko uH(opManmu B KJIETKe. [eHeTHYecKWii KOJ ¥ €ero CBOMCTBA.
Tpanckpunmust — matpuubii cuaTe3 PHK. Tpancnsamus — 6uocunTes Oenka. DTarbl
Tpancisuu. KonupoBanue aMuHoOKHUCIOT. Ponbs pubocom B OuocuHTe3e Oenka.

Heknerounsie Qopmbl xu3Hu — Bupychl. Uctopust oTkpbiTus BupycoB (J.U.
NBanoBckuit). OCOOEHHOCTH CTPOCHMSI U KU3HEHHBIM IIUKI BUPYCOB. bakrtepuodaru.
bosie3Hn pacTteHuil, KUBOTHBIX M YEJOBEKAa, BbI3BIBAEMBIE BHUpycaMu. Bupyc
ummyHoaeduiuta yenoseka (BUY) — Bozoyaurens CIIN/la. OGpaTHas TpaHCKpUTIIIUA,
peBepTaza u unrterpasa. [Ipodpunaktuka pacpocTpaHeHUs BUPYCHBIX 3a00JI€BAHUIA.

Hemoncmpayuu:

Ilopmpemwi: H.K. Konbuos, JI.1. UBanosckuii, K.A. Tumupszes.

Tabauyvr u cxemvi: «Tunbl nuTaHusy, «Metaboausmy, «MHUTOXOHAPHUY,
«JHepretnueckuii  oOMeH», «Xiopomacty, «®Porocunredy», «Crpoenme JIHK»,
«Ctpoenue u (QyHKIIMOHMpOBaHUE TeHa», «CuHTe3 Oenka», «l eHeTHYeCKUd KOomy,
«Bupyce», «baktepuodarmn»y, «Ctpoenwe wu xu3HeHHBbIM 1wmkia Bupyca CIIN/a,
6aktepuodaray, «Permmukarus [JJHK».



denepanbHas pabouast nporpamma | buosnorus. 10-11 kiaccer (0a30BBIH ypOBEHb)

Obopyoosanue: wmoaenu-aniummkanuu «Yasoenne JIHK wu  Tpanckpummmsy,
«buocuntes 6enka», «CTpoeHue KIeTkun», Mojaenb cTpykrypsl JJTHK.

Tema 5. PasMHoOkeHNe U HHANBUIYAJIbHOE PAa3BUTHE OPTraHU3MOB

KiteTouHbIi HUKII, WM )KU3HEHHBIN UK Ki1eTKku. MHTepdasa u mutos. IIponeccsl,
nporekatone B uHTepdasze. Perumkanus — peakuust matpuuHoro cunresa JIHK.
Crpoenue xpoMocoM. XpOMOCOMHBIN HA0Op — KapuOTUI. JIUTIIIONAHBIN U TarjIOUIHBINA
XpOMOCOMHBIE HAOOphl. XpomaTuabl. LlUTOIOTMYECKHE OCHOBBI Pa3MHOXKEHUS
Y MHJIVMBUIYaJIbHOTO Pa3BUTHS OPTraHU3MOB.

Jlenenue knetkn — Muto3. Craaun murtosa. IIponeccel, npoucxoasume Ha pa3HbIX
CTaIUIX MUTO3a. bOJIOrn4ecKnuil CMBICII MHUTO3A.

[Iporpammupyemast rubesb KJIETKH — aroITo3.

@opMbI pa3MHOXEHUSI OPraHU3MOB: O€clojoe W TMojoBoe. Buasl Oecrnosnoro
pPa3MHOXEHUS: JEJICHHE HaJABOE, IOYKOBAaHME OAHO- M  MHOTOKJIETOYHBIX,
CHOpOOOpa3OBaHUE, BET€TaTUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIOHMpPOBAHHE
OpraHU3MOB, €r0 3HAYECHHE JIJISl CEICKIUU.

[TonoBoe pa3MHOXKEHHE, €0 OTINYMS OT OECIIONOTO.

Meiioz. Craguum wMeiosa. IIpouneccel, mnpoucxondiiue Ha CTaausIX Menosa.
[ToBenenne xpomocoMm B Mmeino3e. Kpoccunrosep. buonornueckuii CMbICT U 3HAYCHUE
Meno3a.

["ameTorenes — mporecc 0Opa3oBaHUs IMOJOBBIX KJIETOK y KMBOTHBIX. [lomoBbie
JKEJe3bl: CEMEHHUKU U sSIMYHUKUA. OOpa3oBaHHE M PA3BUTHE IMOJIOBBIX KIETOK — ramMeT
(cmepmarto3ou, SMIEKIeTKa) — crepMaroreHe3 M ooreHe3. OCOOEHHOCTH CTPOSHUS
SMUEKIETOK U criepMarto3onoB. Omnoaorsopenue. [laprenorenes.

NunuBuayanbHoe  pa3BuTHe  (OHTOTEHE3). OMOpUOHANIBHOE  pa3BUTHE
(aMOpuorenes3). OTanbl AMOPHOHAIBHOTO PA3BUTHS Y MO3BOHOYHBIX IKUBOTHBIX:
npoOyeHue, racTpyisuus, opraHorese3. llocramOpuonanbHOe pa3BuTHE. THIIBI
MOCTAIMOPUOHAIBHOTO Pa3BUTHSL: IPSMOE, HENMPAMOE (JIMYMHOYHOE). BriusHue cpenpl Ha
pa3BUTHE OPTaHU3MOB, (PaKTOPbI, CIIOCOOHBIE BBI3bIBATh BPOK/IEHHBIE YPOICTBA.

Poct n pa3zButue pacrennii. OHTOreHe3 [IBETKOBOTO PACTEHUA: CTPOCHHUE CEMEHH,
CTaJuu Pa3BUTHSL.

Hemoncmpayuu:

Tabnuyer u  cxemovl: «DOpMBI  pa3sMHOXKEHHS OPTraHM3MOBY», «JIBoitHOE
OTUIOJIOTBOPEHHUE Y IIBETKOBBIX pacTeHUi», «BereraTuBHOE pa3MHOXKEHUE PACTCHUIN,
«Jlenenue kineTku 6akTepuil», « CTpoeHne MOJOBBIX KIETOK», « CTPOCHHE XPOMOCOMBI,
«Knerounsiii mukn», «Pemmukanus JJHK», «Mutosy, «Meio3y», «lIpssMoe u HenpsiMoe
pa3BuThe», «l'amMeToreHe3 y MIICKOMMUTAIOMMX W dYeloBekay, «OCHOBHBIE CTaauu
OHTOT'CHE3a.

Obopyodosanue: MHUKPOCKOII, MUKpOTpenapaThl «CrniepmaTo30u bl
MJIEKOTIUTAIOMIETo», «SiiekneTka miekonuTawlero», «KapuokuHes B KIeTKax

10



denepanbHas pabouast nporpamma | buosnorus. 10-11 kiaccer (0a30BBIH ypOBEHb)

KOpelllka JyKa», MarHuTHas Mojeib-aniumkanus «J/lenenue xietku», moxaens JJHK,
MojieNTb MeTadazHoil XPOMOCOMBI.

Jlabopamopnvie u npakmuyeckue pabomol:

Jlabopatopnast padota Ne 3. «Habnrogenne MuTo3a B KJIETKaX KOHYHMKA KOpEIIKa
JyKa Ha TOTOBBIX MUKpOTIpETapaTax».

JlabopatopHasi padota Ne 4. «/3ydeHue CTpOEHHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax».

Tema 6. HacieicTBeHHOCTH U H3MEHYUBOCTH OPraHU3MOB

[Ipenmer u 3agaum reHetuku. Mcropusi pa3zButvs reHeTukd. Ponb nuromoruun
¥ SMOPHUOJIOTHH B CTAHOBJICHUH F€HETUKU. BKI1asl poCCUUCKUX U 3apyOeKHBIX YUEHBIX B
pa3BUTHE TEHETUKU. MeTolbl TEeHETUKH (THOPUIOJOTUYECKHUM, IUTOTCHETUYECKH,
MOJIEKYJIIpHO-TeHeTHYeCKUil). OCHOBHBIE T'€HETHYECKHME TOHATHS. [eHeTuueckas
CHUMBOJIMKA, UCIIOJIb3yEMast B CXEMaX CKPEIUBAHUN.

3aKOHOMEpPHOCTM HACJIEIOBAHUS TPU3HAKOB, YyCTaHOBJIEHHble [. Mennenem.
MoHorubpuiHoe CKpelrMBaHue. 3aKOH €AMHO00pa3usi ruOpUIOB MEPBOTO MOKOJICHHUS.
[IpaBrno JOMMHMPOBaHUS. 3aKOH PACILIEIUICHHUs IPU3HAKOB. [ MIoTe3a YMCTOTHI ramMer.
[TonHOE M HEMONHOE TOMUHUPOBAHUE.

JurnOpuaHoe CKpeluBaHHe. 3aKOH HE3aBUCHMOIO HACIEAOBAaHUS HPU3HAKOB.
[luToreHeTHYEeCKME  OCHOBBI ~ JAUTHOPUAHOIO  CKpEUIMBaHUA.  AHaIM3UPYIOIIEEe
CKpemuBaHue. lcronb3oBaHMEe aHAIM3HUPYIOWIETO CKPEUIMBAHUSA IS ONPENCICHUS
reHOTHUIa 0COOU.

CuersieHHOe HacienoBaHue mnpu3HakoB. Pabora T. Moprana mo cremieHHOMY
HACJIEIOBAaHUIO T'€HOB. HapylieHue CuerieHns TeHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHas1 TEOPHSI HACIEICTBEHHOCTH. | eHeTHUeCKNE KapThl.

['enetnka mnoma. XpOMOCOMHOE OIpenesieHue mojia. AYyTOCOMbI W TOJOBBIE
XpPOMOCOMBI. ['OMOramMeTHbIe U rereporaMeTHble opranu3mel. HacienoBanue mpu3HaKkos,
CLEIICHHBIX C TIOJIOM.

N3mMeHunBOCTh. BHbl N3MEHUNBOCTH: HEHACIIEACTBEHHA U HacyeAcTBeHHas. Poib
Cpelbl B HEHACJIEICTBEHHOM HW3MEHYMBOCTH. XAapaKTEPUCTHKA MOAUPUKALMOHHON
M3MEHUYMBOCTH. BapuauuoHHbBIM psii W BapuauuMoHHas KpuBas. Hopma peakuumn
npu3Haka. KoinuecTBeHHbIE U KaU€CTBEHHbBIE IPU3HAKU U UX HOpMa peakinu. CBONCTBa
MOAU(PUKALMOHHON U3MEHUNBOCTH.

HacnencTBenHas, wWiIM TEHOTUNIMYECKAs, W3MEHYMBOCTh. KomOMHaTHUBHAs
M3MEHYMBOCTh. Mel03 U MOJOBOM MPOIIECC — OCHOBA KOMOMHATUBHON M3MEHUYHUBOCTH.
MyrtanonHasi u3MeH4YuMBOCTh. Kinaccudukaiuss MyTaiuili: T€HHble, XPOMOCOMHBIE,
reHoMHble. Yacrota u mpuuuMHbl MyTanuid. MyTtareHHsle  (pakTophl. 3aKoH
TOMOJIOTUYECKUX PAJIOB B HACIIENCTBEHHOU n3MeHumuBoctr H.M. BaBunosa.

BresnepHas HacneCTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka yenoseka. Kapuotun yenoBeka. OCHOBHBIE METO/IbI TEHETUKH YEJIOBEKA:
reHEaJIOTUUECKUN, OJTM3HEIIOBBIN, IIMTOTEHETUUECKUN, OMOXUMUYECKUIN, MOJICKYJISIPHO-
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TeHETUYECKUI. CoBpeMmeHHOE OTpeIeJICHUE IFeHOTHIIA: ITOJITHOT€HOMHOE
CEKBEHHpPOBAHHWE, T'E€HOTUIIMPOBaHKME, B TOM 4ucie ¢ mnomorisio III[P-ananu3za.
HacnencrBennnie 3a00JieBaHMs YeI0BEKa: T€HHBIC 00JIE3HM, O0JIE3HHU C HACJICIACTBEHHOM
IPEAPACTIONIOKEHHOCTRIO, XPOMOCOMHBIE OoJie3HHu. CoMaTHuecKue W TIeHepaTHBHbBIC
myTaruu. CTBONOBBIE KIIETKH. [IpUHIUIIBI 370pOBOTO OOpa3a >KU3HU, AHUATHOCTUKH,
npoQUIaKTUKA W JIGYCHUS TEHETHYeCKHX Oose3Hell. MeauKo-reHeTH4ecKoe
KOHCYJIbTHPOBaHME. 3HAYEHWE MEIUIIMHCKONW T€HETUKHU B MPEJAOTBPAIICHUHN U JICUCHUU
ICHETHYCCKUX 3a00JIeBaHNM YeJIOBEKA.

Jemoncmpavyuu:

llopmpemwi: T'. Mennenb, T. Mopran, I'. ne ®puz, C.C. YerBepukos, H.B.
Tumodeen-Pecosckuii, H.I1. BaBuios.

Tabauyvl u cxemvl:. «MOHOTHUOPUIHOE CKPEIIMBAHHE M €r0 IUTOTCHETHYECKas
OCHOBa», «3aKOH PACIICIJICHUS U €r0o IUTONCHETUYECKass OCHOBA», «3aKOH YHUCTOTHI
rameT», «JuruOpuaHoe ckpemmBaHuey, «lluronoruyeckue OCHOBBI AUTHUOPHUIHOTO
CKpelmuBanus», «Menos», «B3aumMoAeHCTBUE aJUIeNIbHBIX T'E€HOB», «l €HeTnueckue
KapThl pPACTEHHM, >XUBOTHBIX M 4YeJIOBEKa», «l'eHeTnmka mnosa», «3aKOHOMEPHOCTH
HAaCJIEIOBAHMUSI, CLIETUIEHHOTO C MOJIoM», «KaproTumsl 4enoBeka u KUBOTHBIX», «BUIbI
U3MEHUYMBOCTH», «MonudukanuonHas HW3MEHYUBOCTh», «HacnenoBanue pesyc-
(dhaxTopa», «I'eHeTrKa rpynn KpoBu», « MyTallMOHHAs U3MEHYUBOCTH.

Obopyoosanue:  Mojenu-anmmMkaul  «MOHOTHOpUIHOE  CKPEUIMBAHUEY,
«Henonmnoe  nomuHupoBanue»,  «uruOpumaHoe  ckpemuBanue»,  «llepexpect
XpPOMOCOM», MHKPOCKOI W MHKporpenapar «Jpo3zodunay (Hopma, myTtanuud (oOpMbI
KPBUIbEB M OKPACKH Tela), repoapuii «["'opox moceBHOM».

Jlabopamopnwie u npakmuyeckue paoomol:

JlaGoparopnas pabGora Ne 5. «M3yueHue pe3yabTaTOB MOHOTHOPUIHOTO
U JUTUOPUIHOTO CKPEIIMBAHUS Y APO030(HUIIbI Ha TOTOBBIX MUKPOTIpENapaTaxy».

Jlaboparoprnas pabGorta Ne 6. «M3ydeHue MOAM(PUKANMMOHHON W3MEHUYHMBOCTH,
ITIOCTPOCHUE BAPUALIMOHHOTO PsIIa U BApUALMOHHON KPHUBOW».

JlabopatopHass padota Ne 7. «AHanu3 MyTanui y Apo30(puiabl Ha TOTOBBIX
MUKpOITpenaparax».

[Ipaktuueckas padora Ne 2. «CocTaBiieHHe U aHAJIU3 POJIOCTIOBHBIX YEIOBEKAY.

Tema 7. Cesiekniusi oprann3mMoB. OCHOBBI OHOTEXHOJIOTUH

Cenekuys Kak HayKa U Mpolecc. 3apoKAECHUE CEIEKINHA U JOMECTUKALNS. Y YEeHUE
H.N. BaBunoBa o 1eHTpax MPOUCXOXKACHUS U MHOTO00pa3us KyJIbTYPHBIX PAcTEHUH.
L{eHTpbI MPOUCXOKAEHUS TOMAIIHUX KUBOTHBIX. COPT, MOpoAa, ITAMM.

CoBpeMeHHbIE METOJbl CeNeKUMU. MaccoBblii M HMHIMBUIYaIbHBIA OTOOPHI B
CEJEKIIMM pPACTEHUHM W KUBOTHBIX. OlEHKa »JKcTepbepa. bIM3KOPOICTBEHHOE
cKkpeuiuBanue — HHOpuauHT. Yucras nunus. CKkpelMBanre YUCThIX JuHUM. ['eTeposuc,
win rubpuaHas cuia. HepoacTBeHHoe ckpemyBaHue — ayTOpuauHr. OTaaneHHas
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rubpuauzanms u ee ycrnexu. VICKycCTBEeHHBIM MyTareHe3 U IMOJy4YeHUE MOIUILIOUIOB.
JlocTuKeHUs CeNeKIMU PACTEHUH, S)KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buotexHonorus kak oTpacib IPOU3BOJACTBA. | '€HHASI MHKEHEPHUs. DTallbl CO3/JaHUs
pekomOunantHot JIHK wu Tpancrennbix opranusmoB. KierouHas uWHXeHepHUs.
Krnerounsle KynpTypbl. MUKpOKIOHAIBHOE pa3MHOXeHue pacTeHuil. Kiionuposanue
BBICOKOTIPOJAYKTUBHBIX  CEIbCKOXO3SIMCTBEHHBIX  OPraHU3MOB.  OJKOJOTHYECKUE U
studeckue mpodiembl. MO — reHeTHYEeCKH MOIU(PUIIMPOBAHHBIE OPTaHU3MBI.

Hemoncmpayuu:

llopmpemwvi: H.W. BaBunos, 1.B. Muuypun, I'./[. Kapneuenko, M.®. l1BaHoB.

Tabauywl u cxemwl: xapTa «L{eHTpBI IPOUCXOKIEHUS U MHOTO00pa3Hsl KYJIbTYPHBIX
pactenuit», «Ilopoapl AOMamIHUX JKUBOTHBIX», «CopTa KyJBTYPHBIX pPACTEHUI»,
«Otnanennas rudpuan3anusy, «Padotel akagemruka M.®. BanoBay, «Ilomurionaus,
«O0bekThl  OuoTexHoOJOruM»,  «KierouHele  KyJabTypbl W KJIOHUPOBAHHEY,
«KoHcTpynpoBanue u NepeHoc reHOB, XPOMOCOM).

Obopyoosanue.: MyJISKA TUIOJOB U KOPHEIUIOAOB JUKUX (POPM M KYJIBTYPHBIX
COpPTOB pacTeHuil, repbapuil «CeabCKOX035MCTBEHHbBIE PACTEHUSI.

Jlabopamopnuie u npakmuueckue padoomol:

Okckypeusi « OCHOBHBIE METOJIbI U JOCTHKEHUS CEICKIIUUA PACTCHUM U YKUBOTHBIX
(Ha CeNeKIIMOHHYIO CTaHIMIO, TUIEMEHHYIO (epMy, COPTOMCHIBITATENbHBIN YYacTOK,
B TEIUTMYHOE XO35HUCTBO, JIA0OPATOPHUIO arPOYHUBEPCUTETA WU HAYYHOTO IIEHTPA)».

11 KJIACC
1 gac B Hegemto, Bcero 34 yaca, u3 HUX 2 4aca — pe3epBHOE BpeMs.

Tema 1. DBosTroIMOHHASA OMOJIOTHSA

[Tpennocbuiku BO3HUKHOBEHHUSI 3BOJIIOIIMOHHON TEOPUHU. DBOJIOLMOHHAS TEOPUS U
ee MecTo B OuoJiorud. BiusHue 3BONMIONMOHHON TEOPUM HA pa3BUTUE OMOJIOTHH U
JIPYTUX HayK.

CeugerenscTBa  3BOJIOUMA.  [lam€OHTONOrMYECKUE:  MOCIENOBATENBHOCTh
MOSIBJIEHUSI BHUJOB B  NAJCOHTOJIOTMYECKON  JIETOMUCH, TMEpPEXOJIHbIE  (POPMBI.
buoreorpaduyeckue: cxoacTBo u pazianune GayH u Gaop MaTepuKkoB U OCTPOBOB.

OMOpHOJIOTHUECKHE: CXOACTBA M pa3iuuus SMOPHUOHOB pa3HbIX BHJIOB
MO3BOHOYHBIX.  CpaBHHUTEIIbHO-aHATOMUYECKHE:  T'OMOJIOTMYHBIE,  AHAJOTUYHbIE,
PYIMMEHTApHBIE OpraHbl, aTaBU3MbL. MOJIEKYISIPHO-OMOXUMHUYECKHE: CXOJICTBO
MEXaHU3MOB HACJIEICTBEHHOCTH W OCHOBHBIX META0OJMYECKHX IMyTed Yy BCEX
OpPraHU3MOB.

OBomonuonHas teopust U. J{apsuna. [Ipeanochliky BOSHUKHOBEHUS JapBUHU3MA.
JIBIDKyIIIME CHWJIBI DBOJIIOIMU BUAOB 1O JlapBuHY (M30BITOUYHOE pa3MHOXKEHUE IIPU
OTrpaHU4YEHHOCTHU pecypcos, HEOIpEAEICHHAs U3MEHYUBOCTb, oopnba 3a
CYLIECTBOBAaHHE, ECTECTBEHHBIH 0TOOP).
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Cunrernueckas teopus 3osmonuu (CTD) u ee 0CHOBHbBIE TOJOKEHUS.

Muxkpoaomtonus. [Tonynsnus Kak equHUIA BU1a U BOJIOLUY.

JIBukytue cuibl ((hakTOphl) BOJIIOIUMU BUJIOB B IPUpoJie. MyTalmoHHBIN npoliece
¥ KOMOMHATUBHAs U3MEHUMBOCTb. [lomynsiiiioHHbIE BOJIHBI U peii¢ reHoB. M3omsiuus u
MUTpaLusl.

EctecTBenHbIit 0TOOp — HampaBisomui GpaxTop 3Boonnu. GopMbl €CTECTBEHHOTO
otbopa.

[IpucnocoOaeHHOCT,  OpPraHM3MOB  Kak  pe3ysbTaT dBojouuu. IIpumepsl
MPUCTIOCOOICHNN y OpraHu3MOB. ApoMopd 036l U UANOATANTALIUH.

Bun u Bunoo6paszosanue. Kputepun Buga. OcHoBHBIE (HOPMBI BUI000PA30BAHMUS:
reorpauueckoe, 3KOJIOrHueCcKoe.

MaxkposBomorisi.  DopMbl  3BOJIONUHU:  QUIETHYECKas,  JWBEpPreHTHas,
KOHBEpreHTHas1, napasuiesbHas. HeoOpatuMocTh 3BOIMIOLUN.

[IpoucxoxneHne OT HecNeNHAIU3UPOBaHHbIX TpenkoB. [Iporpeccupyromas
cnenuanu3auvsa. AJanTuBHAs paguarusl.

Jlemoucmpayuu:

Ilopmpemuwi: K. JIlunnen, XK.b. Jlamapk, Y. {apsun, B.O. Koanesckuii, K.M. Bap,
2. I'ekkens, @. Mromep, A.H. Cesep1ios.

Tabnuyer u cxemvl: «Pa3BuUTHE OPraHUYECKOTO MHUpa Ha 3eMie», «3apObIIin
MMO3BOHOYHBIX JKUBOTHBIX», «APXEONTEPUKC», «DOopMbl OOPHOBI 3a CYILIECTBOBAHUEY,
«EctectBeHHBIN 0TOOpY», «MHOrooOpasue copToB pacteHuit», «MHorooodpasue mopo;y
KUBOTHBIX», «llomymsuum», «MyTallMOHHAsE U3MEHUYMBOCTHY, «ApPOMOpP(dO3bI»,
«anoananrtanuny, «O0Ias aereHepanusy», «J[Brwxyime cuibl 3Boonuny, «Kapra-
cxema wMapmpyra nyremectBus Y. Jlapsuna», «boppba 3a cyuiecTBOBaHHEY,
«IIpucnoco6IeHHOCTD OpraHU3MOB), «I"eorpaduueckoe BUJI000pa30BaHUEY,
«IKOJIOTMYECKOE BUI00OPA30BAHUE.

Obopyoosanue. KOIJIEKIHUS HACEKOMBIX C Pa3IMYHBIMH TUIIAMH OKpPAaCKH, HAOOp
IJIOIOB U CeMsH, KoJUTeKIus «lIpuMepsl 3alIUTHBIX MPUCTIOCOOTICHUN Y KUBOTHBIXY,
Mozenb «OCHOBHBIC HAMpaBICHUS HBOJIONUUY», OOBeMHas wmonaenb «CTpoeHue
TOJIOBHOT'O MO3Tra TO3BOHOYHBIX).

buoreorpaguueckas kapra mupa, koyekius «DopMbl COXpaHHOCTH MUCKOIIAeMbIX
KUBOTHBIX M pPacTeHUi», MoAenb anmuukamus «llepekpect XpomMocom», BIIaKHbIE
npenapatbl «Pa3BUTHE HacekoMoroy», «Pa3BUTHE JISITYIKW», MHUKpOIpenapar
«/Ipo3odumna» (Hopma, MyTaruu GOpMbI KPBLTEEB U OKPACKH TEJIA).

Jlabopamopnuile u npakmuyeckue paoomol:

Jlaboparopras pabota Ne 1. «CpaBHeHHE BHUIOB MO MOPQPOIOTHIECKOMY
KPUTEPHION.

Jlaboparopnas pabora Ne 2. «Onucanvue mpuCrocoOJEHHOCTH OpPraHu3Ma U ee
OTHOCUTEJILHOTO XapaKTepay.
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Tema 2. Bo3HUKHOBEeHUe U Pa3BUTHE )KU3HU Ha 3eMuie

JloHaydHble TIPEACTABICHUS O 3apOXKICHUM JKU3HU. HaydHble TUIIOTE3bI
BO3HMKHOBEHUS JXKW3HU Ha 3emiie: a0UOTreHe3 W MaHCIepMusa. XUMHYECKask SBOJTIOLIHSL.
AOGUOTEHHBIN CHHTE3 OPTaHUYECKHUX BEIIECTB U3 HEOPTaHUYECKUX. DKCIEPUMEHTAIbHOE
MOJATBEPKIACHUE XUMUYECKOM 3BOIIOIMHI. HavanbHbIe 3Tanbl OMOJI0THYECKOMN IBOTIOIUH.
I'mnoreza PHK-mupa. @opMupoBaHue MEMOpPAaHHBIX CTPYKTYP M BOSHUKHOBEHHE
npoToKJIeTKU. [IepBbie KiIeTKH U uX 3BOJOIUA. DOPMUPOBAHUE OCHOBHBIX TPYIII JKHUBBIX
OpPTaHHU3MOB.

Pazutne xwu3Hum Ha 3emisie mo spam u nepuoaam. Kartapxeil. Apxeickas u
nmpoTepo3oiickas 3pel. [laneo3olickas spa U ee mepuoabl: KEMOPUHCKUHN, OPJTIOBUKCKHM,
CUJIypUMCKNN, IEBOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKHUM.

Me3030iicKas 3pa U €€ MEPUObl: TPUACOBBIN, FOPCKUI, METOBOM.

Kaiino3zolickas spa u ee Iepuo/ibl: MajeOr€HOBbIN, HEOT€HOBBIM, aHTPOIIOTE€HOBBIM.

XapakTepucThKa KIMMAaTa M TEOJOTHYECKHX IporeccoB. (OCHOBHBIE OTallbl
ABOJIFOLIMU PACTUTEIBHOIO U AKUBOTHOTO MUpa. ApoMop(}O3bl y paCTEHHI U )KUBOTHBIX.
ITosiBnieHue, pacuBET U BBIMUPAHHUE TPYIII )KUBBIX OPTaHU3MOB.

CucremMa OpraHM4ecKOro MwHpa Kak oOTpakeHue »HBomound. (OCHOBHBIE
CUCTEMATUYECKHUE IPYIIIBI OPraHU3MOB.

OBOJIIOLMSA 4YEJIOBEKA. AHTPOIOJNOTHA Kak HaykKa. Pa3Burhe npencTaBieHHN O
ITPOUCXOKICHUH YeJOoBeKa. MeTonbl n3ydeHus antponorese3a. CXOoACTBa U pa3Iudus
YEJI0BEKA U JKUBOTHBIX. CUCTEMAaTHUECKOE MOJIOKEHNE YETOBEKA.

JIBwxymue cuibl ((pakTopel) aHTpororeHe3a. HacnmencTBeHHas W3MEHYHBOCTH
1 €CTECTBEHHBIM 0TOOp. OOIIECTBEHHBIM 00pa3 >KU3HU, U3TOTOBJICHUE OPYAUM Tpyaa,
MBIIUIEHUE, PEYb.

OCHOBHBIE CTaAMM W BETBU DBOJIIOLMU YEJIOBEKA: ABCTPAIONMUTEKH, UYenoBek
yMenbii, YenoBek npsmoxonsamuid, YenoBek HeaHIepTadbCKui, YelOBEK pa3yMHBIN.
Haxonku mckomaeMbIX OCTaTKOB, BPEMs CYIIECTBOBaHHUs, 00JacTh pacnpOCTpaHEHMUS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUS.

YenoBeueckue packl. OCHOBHBIE OOJBIIME pachl: €BpONeoH]IHAsA (eBpa3uiickasi),
HErpo-aBCTpaionHasl (IKBATOpHAJIbHAS), MOHTOJIOMIHAS (a3MaTCKO-aMEpPUKaHCKas).
YepTbl NOPUCHOCOOJICHHOCTH MPEACTABUTENEH UYENOBEUECKMX pac K YCIOBUAM
cyuiectBoBaHus. EquHCTBO yenoBeueckux pac. Kpuruka pacusma.

Jlemoucmpayuu:

llopmpemuwi: ®©. Penn, JI. [Tactep, A.. Onapun, C. Munnep, I'. FOpu, Y. JlapBuH.

Tabnuyer u cxemvi: «Bo3aukHOBeHHe CONHEYHON CHCTEMBI», «Pa3ButHe
oprannueckoro  mupa»,  «PactutenpHas — kietka»,  «KuBOTHas  KIIE€TKay,
«IIpokapuotnyeckas kieTka», «CoBpeMEHHasi CHUCTEMa OPraHUYECKOro MHPay,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHHS YEJIOBEKA U YEJIOBEKOOOPA3HBIX 00E3bsSIHY,
«OCHOBHBIE MECTa MaJIECOHTOJIOTMYECKUX HAXOJO0K MPEIKOB COBPEMEHHOIO YEIOBEKAY,
«/lpeBnenmme soauw», «/peBHue moan», «llepBble  COBpEMEHHBIE  JIFOAWY,
«YenoBeueckue pacob.
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Obopyodosanue: mynsxku «lIpoucxoxaenue yenoBeka» (OIOCTBI aBCTpajONUTEKA,
NUTEKAHTPOIA, HEAHJEpTalblla, KPOMAHBbOHIIA), CJIETIKH WU U300paKeHUS KaMEHHBIX
OpyAMii  TEepBOOBITHOTO  4YeloBeKa  (KaMHU-YOIIEephl,  pyOwina,  ckpedia),
reoXpoHoJoruyeckas Ttabnuna, KoJulekiuus «PopMbl COXPAaHHOCTH HCKOMAEMbIX
KUBOTHBIX U PACTEHUI».

Jlabopamopnuie u npakmuyeckue padoomol:

[Ipaktuueckas pabora Ne 1. «M3yueHue HCKOMAEMBIX OCTATKOB pACTEHUH U
KUBOTHBIX B KOJUICKITUSX).

DKCKypcust «IBOJIONNS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYYHbIN
WJIM KpaeBeqUECKU My3€eil).

Tema 3. Opranu3mbl 1 OKpY:KamolIas cpena

OKOJIOTHsI KaK Hayka. 3aJadd M paslieibl 3KOJIOTMH. MeETonbl 3KOJOTMYECKHUX
MCCJIEI0BAHUM. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHMsS OPraHU3MOB: BOJIHAsA, HA3€MHO-BO3YIIHAs, IIOYBEHHAs,
BHYTPUOpPTraHU3MEHHASI.

Okonornueckue  (aktopel.  Knaccudukanus — skonorudeckux — (hakTOpOB:
abuoTnueckue, OMOTUUECKHUE U aHTPONOreHHbIe. JleficTBre IKoIornyeckux (akTopoB Ha
OpraHU3MBl.

AbGuotnyeckue (QaxkTophl: CBET, TeMIlepaTypa, BIAXKHOCTh. DOTONEpPUOAU3M.
[IpucnocoOneHus: OpraHu3MoOB K JIEMCTBHIO a0MOTHUYECKUX (pakTopoB. buonorunueckue
PUTMBL.

buotnueckue ¢daktopel. Buabl OMOTHYECKHX B3aMMOJEHCTBUIN: KOHKYPEHIUS,
XUIIHUYECTBO, CUMOMO3 U ero Qopmel. [lapasutusMm, koomepauus, MyTyallHu3M,
KOMMEHCAIU3M  (KBapTUPAHCTBO, HAXJICOHUYECTBO). AMEHCAIN3M, HEUTPATU3M.
3HaueHne OMOTHYECKUX B3aMMOACMCTBMM JJIs  CYyIIECTBOBAaHUS  OpPraHU3MOB B
MPUPOIHBIX COOOIIECTBAX.

DKOJIOTHYECKHUE XAPAKTEPUCTUKH NOMyIsiuuu. OCHOBHBIE MTOKA3aTENN MOIYJISILUU:
YUCJIEHHOCTD, IJIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTbB, IIPUPOCT, MUTpaLus. JnHaMuka
YUCJIIEHHOCTHU MOMYJISIUU U €€ PEryJIsLHus.

Jlemoucmpauuu:

llopmpempsi: A. I'ymbonpat, K.®. Pynbe, O. ['ekkerns.

Tabnuyer u cxemvi: xapra «llpupomnsie 30HBI 3eMim», «Cpeabl OOUTaHUS
opranusMoB», «®oronepuoauam», «llomymsauum», «3aKOHOMEPHOCTH  pOCTa
YUCJICHHOCTH MOMYJISIITUU UHPY30puu-TyPenbkuy, «IluieBsie nemnm.

Jlabopamopnuie u npakmuyeckue paoomol:
Jlabopatopuass padora Ne 3. «Mopdonoruueckne OCOOCHHOCTH pacTEeHUN U3

Pa3HBIX MECT OOUTAHHS.
Jlabopatopuass pabora No 4. «BnusHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIEYCa».
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[Ipaktuueckass padora Ne 2. «llomcyueT MIOTHOCTH TOMYJSUUN pa3HBIX BUIOB
paCTEHUIN.

Tema 4. CooburecTBa ¥ 3K0JI0OTHYECKHE CHCTEMbI

CooOmectBo opranu3sMoB — OuoneHo3. CTpyKTypsl OHMOLIEHO3a: BHIOBA,
POCTPAHCTBEHHAs, Tpoduueckas (muiiesasi). Bunbi-nomunantel. CBsizu B OMOLIEHO3E.

Dkosoruueckue cucteMsl (3kocuctemsl). [lonaTue 00 skocucTeMe U GUOreoIeHo3e.
OYHKITMOHAIBHBIC KOMIIOHEHTBI SKOCUCTEMBI: TTPOIYIICHTHI, KOHCYMEHTBI, PEIYIICHTHI.
KpyroBoport BeliecTB 1 NOTOK 3HEPTUU B dKOcucTeMe. Tpoduueckue (MUIIEBbIe) ypOBHU
skocucTeMbl. [IumeBbie nenu u cetu. OCHOBHBIE MOKa3aTelld AKOCUCTEMBI: Oromacca,
OPOAYKIHS. OKOJOTMYECKHe TMUPaMHUAbl: TPOAYKIIMH, YHCIEHHOCTH, OHOMACCHI.
CBoiicTBa 9KOCHCTEM: YCTOMYMBOCTD, CAMOPETYIIsIus, pazsutue. Cykieccus.

[IpuponHbie 3KOCHCTEMBI. DKOCHCTEMBI 03€p M pPEK. DKOCHCTEMa XBOWHOTO
WJIM IIIUPOKOJIMCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE DKOCHUCTEMBI. ATPOSKOCUCTEMBI. YpO0IKOCUCTEMBL.
buonoruueckoe n Xx0341iCTBEHHOE 3HAUYEHUE arPO3KOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak Qakrop ycrounBocTH 3KocucteMm. CoxpaHeHue
OMOJIOTUYECKOTO pa3HooOpasus Ha 3eMIie.

VYuenue B.U. Bepnajackoro o 6uocdepe. I'panulibl, cocTaB U CTpyKTypa 6Mocdhepsl.
XKuBoe BemectBo u ero (yHkmuu. OcobeHHocTH Ouocdepsl Kak TIII00ATBHON
’KOCHCTEMBI. /[uHaMu4eckoe paBHOBECHE U 00paTHas CBsA3b B Onocdepe.

KpyroBopoTsl BeleCTB 1 OMOT€OXUMHUYECKHE ITUKITBI DJIEMEHTOB (YTJIepo/ia, a30Ta).
3oHanbHOCTH Ouochepsl. OCHOBHBIE OMOMBI CYIIIH.

UenoseyecTtBOo B Ouocdepe 3emsid. AHTPONOTCHHBIE HU3MEHEHHSI B Ouocdepe.
['moGanbHbIE SKOJIOTHYECKHUE TTPOOIIEMBI.

CocymecTBoBaHe MPUPOJLI U yeroBedecTBa. CoxpaHeHHe OMOpa3HOOOpa3us Kak
OCHOBa yCTOWYMBOCTH Ouocdepsl. OCHOBA PalMOHATIBLHOTO YIPABJICHUS TTPUPOTHBIMU
pecypcamMu U UX UCTOJIb30BaHue. JlOCTHKEeHUsT OMOJIOTHH B OXpaHa MPUPOIBI.

Hemoncmpayuu:

llopmpemuwi: A.Jl. Tencnu, B.H. Cykaues, B.U. Bepnaackwuii.

Tabauyert u cxemwr. «llumessie menm», «buoleHO3: cOCTaB W CTPYKTypay,
«IIpupogubie coobmectBay, «llenu mnuTaHus», «OKoJOrMyYecKass MUPAMUIAY,
«buochepa u denoBek», «IKOocHUCTEMaA MIUPOKOJUCTBEHHOTO Jiecay, «IKOCHUCTEMa
XBOWHOTO Jiecay, «buoneno3 BogoeMa», «ArponeHos», «lIpuMepHbie aHTPONOTEHHBIE
BO3JCUCTBUSI Ha TMPUPOAY», «BaxHenmme MCTOYHHUKHA 3arpsA3HEHUs BO3QyXa
U TPYHTOBBIX BOn», «llouBa — BakHeHmIas cocrapisitomias ouocdepbny, «DaKkTopbl
nerpananuu nouBy, «l[lapaukoBeiit 3G hexT», «PaKTOPbl PaIUnOAKTUBHOIO 3arps3HEHUS
ouochepr», «Ob1mas cTtpykTypa 6uocheps», «Pacnpoctpanenne xxu3Hu B 6rocheper,
«O30HOBBIN 3kpaH Ouochepr», «Kpyroopor yriepona B 6uochepe», «KpyroBopot
a30Ta B IPUPOJE.
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Obopydosanue: Mojenb-aninkanusa «TunuyHaeie  OHOIEHO3B», repbapuit
«PacTtutenbHble cooOuiecTBa», Koyekuun «buonenos», «Bpeautenu BakHEUIINX
CEIbCKOXO3SIMCTBEHHBIX KYJIBTYp», TepOapu W KOJJICKIIMA PACTEHUN W >KHUBOTHBIX,
MPUHAJIEKAIME K Pa3sHbIM DKOJIOTMYECKUMM TpynnaMm OJHOro Buaa, KpacHas kHura
Poccuiickoit @eneparuu, n300pakeHUsI OXpaHsIEMbIX BUJIOB PACTCHHUI U )KUBOTHBIX.
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IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUA TPOT'PAMMBbI
1O BUOJIOTUHN HA YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUA

Cormacao ®I'OC COO ycraHaBIMBAIOTCS TPEeOOBAaHUS K pe3yJbTaTaM OCBOCHHS
Oo0y4aromyMHUCsl  MPOrpaMM  CpelHero  odmero  o0pa3oBaHUS:  JIMYHOCTHBIM,
METaIpeIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JHMYHOCTHBIX pE3yJbTaTOB OCBOCHUA IipeaMeTra «buomorus»
BBIJICJICHBI CJICAYIOIIUE COCTaBJISIONIME: OCO3HAHHWE OOYYarOUIMMHCS POCCUHUCKOM
rPaXJAHCKOM HJICHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH U
CaMOOTNIPEICIICHUIO, HAJIMYNE MOTHBAIIUM K OOYyYECHHIO OHOJIOTHH, IIeJICHANPABICHHOES
pa3BUTHE BHYTPEHHUX YOCXKICHUN JHWYHOCTH HAa OCHOBE KIFOYEBBIX IIEHHOCTEH H
HCTOPUYECKUX  TPaAWIUKd  pa3BUTHS  OMOJOTMYECKOTO  3HAHUSA, TOTOBHOCTH U
CITOCOOHOCTh OOYYarOIIUXCS PYKOBOJICTBOBATHCS B CBOCH JCATEILHOCTH IIEHHOCTHO-
CMBICJIOBBIMU YCTAHOBKaMH, NPUCYIIUMH CHCTEME OHOJIOTHYECKOTO 00pa3oBaHMS,
HaJIMYue SKOJIOTMYECKOr0 MPaBOCO3HAHMS, CIHOCOOHOCTH CTaBUTh I U CTPOHTH
YKU3HEHHBIE TIAHBI.

JIM4HOCTHBIE pPE3yJbTAThl OCBOCHHUS mpeaMera «bHOJIOTHS»  JTOCTUTAKOTCS
B E€IMHCTBE Y4yeOHOM U  BOCHHUTATEIBHOM  JEATEIIBHOCTH B COOTBETCTBUU
C TPaJWLMOHHBIMH POCCUHUCKUMH COLMOKYJbTYPHBIMH, HUCTOPUYECKUMU U JYXOBHO-
HPAaBCTBEHHBIMU I1ICHHOCTSIMH, TNPHHATHIMH B OOIIECTBE MpaBUIaMU W HOPMaMH
MOBEJICHUSI W  CIOCOOCTBYIOT  MpOIECCaM  CaMOIO3HAHWS,  CaMOBOCIHMTaHUS
Y CaMOPa3BUTHS, PA3BUTHUSI BHYTPEHHEN MO3ULMU JIUYHOCTH, ITATPUOTU3MA, YBAXKECHUS K
3aKOHY W TNPaBOINOPANKY, YEJIOBEKY TpyJa M CTaplIeMy TIOKOJEHUI), B3aMMHOIO
YBOKCHUSI, OEPEKHOTO OTHOUIEHUS K KyJIbTYPHOMY HaCIEIUI0 U TPAJULMAM
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuiickon denepanuu, IpUpoJI€ ¥ OKPYKAKOIICH Cpee.

JIngyHOCTHBIE pE3yJIbTaThl OCBOCHUS y4eOHOro mnpeaMmera «buosorus» mg0JKHBI
OTpaXXaTh TOTOBHOCTh M  CIIOCOOHOCTh  OOYYarOIIUXCS  PYKOBOJCTBOBATHCS
chOpMHUpPOBAHHOW BHYTPEHHEW TIO3WUIMEH JUYHOCTH, CHCTEMOH IIEHHOCTHBIX
OpUEHTAIUM, TO3UTUBHBIX BHYTPEHHUX YOEKICHUI, COOTBETCTBYIOIIUX TPAIUIIMOHHBIM
IICHHOCTSIM POCCHMCKOTO OOIIECTBa, pacCHIMpPEHHUE >KW3HEHHOTO OIbITa M OIbITa
NEATEIbHOCTH B TMPOLIECCE peaar3alliM OCHOBHBIX HAaNpaBJICHUNW BOCHUTATEIBLHOU
JEeSITeIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpaxIaHCKOro BOCIIMTAHUS:

C(OPMHUPOBAHHOCTD TPAKIAHCKOW MO3UIMU OOYyYAIOMIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUHCKOTO OOIIECTBa;

OCO3HAaHHME CBOMX KOHCTUTYIIMOHHBIX NPaB W 00sS3aHHOCTEH, YBa)KCHUE 3aKOHA U
MPaBOTOPSIIIKA;
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TOTOBHOCTh K COBMECTHOM TBOPYECKOW MAESATEIBbHOCTU NPU CO3AAHUU YUEOHBIX
IPOEKTOB, PEIICHUN YYEOHBIX U MMO3HABATEIbHBIX 3a/1a4, BBHIIIOJHEHUH OMOJOTHYECKUX
DKCIIEPUMEHTOB;

CIIOCOOHOCTh OMNPEIENIATh COOCTBEHHYIO MO3MIMIO [0 OTHOLICHHMIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBSICHITH €€;

YMEHUE YYWUTHIBATb B CBOMX JICUCTBHUSIX HEOOXOOUMOCTh KOHCTPYKTHBHOIO
B3aUMOJICHCTBUS JIIOJEH C pa3HbIMU YOEXKICHHUSIMH, KYJIbTYPHBIMH LEHHOCTSIMHU M
COLIMAJIbHBIM ITOJI0KEHUEM;

TOTOBHOCTh K COTPYAHHUYECTBY B IMPOILIECCE COBMECTHOTO BBIMOTHEHUS YYEOHBIX,
[IO3HABATEIbHBIX U MCCIEIOBATEIbCKUX 3a7a4, YBAKUTECIBHOEC OTHOLICHUE K MHEHUIO
OIIIOHEHTOB IIPHU 00CYKJIEHUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOIO COIEPIKAHNUS;

TOTOBHOCTb K T'YMaHUTApPHOU U BOJIOHTEPCKOM ACATEIBHOCTH;

2) MaTPHOTHYECKOTO0 BOCTIMTAHMS

c(hOPMHUPOBAHHOCTh POCCUUCKON TpaxkAaHCKOW HWJICHTUYHOCTH, NaTPUOTU3MA,
YBOXKEHHUSI K CBOEMY HApOAy, YyBCTBa OTBETCTBEHHOCTH mepena PonuHo#, ropaoctu 3a
CBOM KpaW, CBOK PoauHy, CBOW A3BIK W KYyJIbTYpPY, IPOLLIOE U HACTOSAIIEE
MHOTOHAIMOHAJIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOIICHUE K MPUPOJHOMY HACIECAUIO M TAMSTHUKAM IPUPOIBI,
TOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/E;

CIIOCOOHOCTH OIIEHMBATh BKJIAJl POCCUHUCKUX YUYEHBIX B CTAHOBJICHUE U Pa3BUTHE
OMOJIOTHUH, TTOHUMAaHWE 3HAUYCHUS OMOJIOTMM B MO3HAHWUU 3aKOHOB MPUPOJIbI, B KU3HU
YeJI0BEKa M COBPEMEHHOIO 00IIECTBa;

uaerHas yoeKJAeHHOCTh, TOTOBHOCTh K CiyeHUtr0 OTEe4ecTBY M €ro 3allluTe,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) MyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSI:

OCO3HaHUE JTYXOBHBIX LEHHOCTEN POCCHICKOTO HapoJa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHM S, STUUECKOTO MOBEICHNUS,

CIIOCOOHOCTh  OIIEHHMBATh CHUTYallMI0O W TPUHUMATh OCO3HAHHBIE peEIICHUs,
OPUEHTHUPYACH HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHME JTUIHOTO BKJIAJIa B IOCTPOSHHUE YCTOMIMBOTO Oy IYIIIETO;

OTBETCTBEHHOE OTHOUICHHUE K CBOMM POJMTEIAM, CO3JIaHHUI0 CEMbUM HA OCHOBE
OCO3HAHHOT'O MPHUHATHUS LUEHHOCTENM CEMEWHOM XU3HU B COOTBETCTBUHU C TPAIULUSIMU
HaponoB Poccuu;

4) 3CTETHYECKOr0 BOCIIMTAHUS:

SCTETHYECKOE OTHOIIEHWE K MHUPY, BKIHOUYash OCTETHKY ObITa, HAY4YHOI'O
U TEXHUYECKOr0 TBOPUYECTBA, CIIOPTA, TPYAA, OOIIECTBEHHBIX OTHOIICHHIA;

MOHMMAaHHE DMOIMOHAILHOTO BO3AECHCTBHS KUBOM MIPUPOALI M €€ LEHHOCTH;

TOTOBHOCTB K CAMOBBIP@YKEHHUIO B Pa3HBIX BHJIaX HCKYCCTBA, CTPEMIICHHE IIPOSIBIISTH
Ka4yeCcTBa TBOPYECKOM JINYHOCTH;
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5) ¢pu3HUecKoro BOCIUTAHUA:

MOHMMaHUE W peau3als 370pOBOro M 0e30macHOro obpasa sKU3HHU (310pOBOE
NUTaHWe, COOJIIOJICHHE TMTHEHHUYECKUX IMPaBHI U HOPM, COAJaHCHPOBAHHBIA PEKUM
3aHATHI M OT/AbIXa, pEryyIsapHas GU3nUecKas aKTUBHOCTD), OEPEKHOT0, OTBETCTBEHHOTO
U KOMIIETEHTHOI'O OTHONICHHS K COOCTBEHHOMY (HU3MYCCKOMY M IICHXHUYECKOMY
37I0pPOBBIO;

MOHUMaHKE [EHHOCTH MPABUJI MHIAMBHIYaIbHOTO U KOJUIEKTHBHOIO 0€30I1aCHOTO
MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIMX 3I0POBBIO U JKU3HH JIFOICH;

OCO3HAaHUE TIOCIEACTBUI W HENPHUSATHE BPEAHBIX NPUBBIYEK (YIOTpeOICHHS
aJIKOTOJIs, HAPKOTUKOB, KYPEHHS);

6) TpyZI0BOI0 BOCIIHTAHMA:

TOTOBHOCTB K TPY/ly, OCO3HAaHUE LIEHHOCTH MacTEPCTBA, TPYIOIO0HE;

TOTOBHOCTh K aKTUBHOM JEATEIBHOCTH TEXHOJOTHYECKOW H  COIMAIbHOM
HAIPABIEHHOCTH, CHOCOOHOCTh WHUIMHPOBATh, IUIAHUPOBATH U CAMOCTOSATEIHHO
BBITIOJIHATH TaKYIO JESATEIbHOCTD;

UHTEpEC K pa3Iu4HbIM cdepaM NpoPecCHOHANBHON JEATEIbHOCTH, YMEHHE
coBeplIaTh OCO3HAHHBIA BBHIOOP Oyayiell mpodeccuu U pean3oBbIBaTh COOCTBEHHBIE
’KU3HEHHBIC TUTAHBI;

TOTOBHOCTB M CITOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO Ha MPOTSHKEHUH
BCEM KU3HU,

7) IKOJIOTHYECKOT0 BOCITUTAHUSI:

AKOJIOTMYECKH 11€JIECO00pa3HOe OTHOIICHUE K MPUPOJIe KaK UCTOUHUKY >KU3HU Ha
3emiie, OCHOBE €€ CYIIIECTBOBAHMS;

MOBBIIICHUE  YPOBHS  DKOJIOTMUECKOW  KYJNbTYpPhl: MPUOOPETEHHUE  OMBITA
IJIAHUPOBAHMS MMOCTYNKOB M OLIEHKH MX BO3MOXKHBIX MOCJIEICTBUU NI OKPY’Karolen
cpenpl;

OCO3HAHHUE I100ATLHOTO XapaKTepa IKOJOTUUECKUX MPOOJIeM U ITyTeH UX pelIeHus;

CIIOCOOHOCTH MCIOJIB30BaTh MPUOOpETaEMble IPU U3YYEHUH OMOJIOTUU 3HAHUS U
YMEHUS TPU PEIICHUU MPOOJIEM, CBA3aHHBIX C PAIIMOHAIBLHBIM MPUPOIOIOIH30BAHUEM
(coOmroieHue TMpaBWwil TOBEJACHUSI B TNPUPOJIC, HAMNPABICHHBIX Ha COXpaHEHUE
paBHOBECHS B 3KOCHCTEMAaX, OXpaHy BHJIOB, IKOCUCTEM, OHochepsl);

AKTUBHOE HEINPUATHE ACUCTBUN, MPUHOCIIIUX BpEI OKPYXKAKOUIEH MPUPOTHOU
cpene, yMEHWE TMPOTHO3UPOBATH HEOIATONMPHUATHBIC HSKOJOTHUYECKHE TOCIECTBUS
NPEANTPUHUMAEMBIX IEMCTBUM U NIPENOTBPAILATh UX;

HAJIMYUE PA3BUTOrO HSKOJOTHMYECKOTO MBIIUIEHUS, SKOJOTUYECKONW KYJIbTYPHI,
ONBbITA JEATEIBHOCTH JKOJOTUYECKOW HAIMPABICHHOCTH, YMEHUS PYKOBOJICTBOBATHCA
MMHU B II03HAaBaTEJIbHOW, KOMMYHUKATUBHOM M COLUMAIBHOM NPAKTUKE, TOTOBHOCTHU
K YYaCTHIO B IPAKTUUYECKON JEATEIbHOCTH 3KOJIOTHYECKOW HAMPABICHHOCTH;
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8) HeHHOCTH HAYYHOI0 MO3HAHMA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKd W OOILECTBEHHOW MpPaKTUKH, OCHOBAHHOIO Ha JUANOre KYyJbTYD,
CIIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

COBEPILIEHCTBOBAHKUE SI3BIKOBOM M YHUTATEIbCKOM KYJIBTYpbl Kak CpeJlCTBa
B3aMMOJICHCTBHS MEX]TY JIIOJbMH U MIO3HAHUS MUDA;

MOHMMAaHUE cTIeNn()UKH OMOJIOTHH KaK HayKH, OCO3HAHHUE €€ POJIH B (HOPMHUPOBAHUH
pPallMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JIaHUU IIEJIOCTHOTO TpEJCTaBICHUS 00
OKpYXalollleM MHUpPE KaK O €IMHCTBE MPHUPOJbI, YeOBEKa M OOIIEeCTBa, B MO3HAHUU
NPUPOAHBIX 3aKOHOMEPHOCTEH M PEUIEHHH NpOoOJIEM COXpPAaHEHUS MNPUPOJIHOIO
paBHOBECHS;

yOEXKIACHHOCTh B 3HAUYMMOCTH OWOJOTHH Ui COBPEMEHHOM LMBUIU3AIUU:
o0OecrieyeHuss HOBOIO YPOBHSA PpAa3BUTUSA MEAMIMHBI, CO3/IaHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTHH, CIOCOOHBIX pellaTh PEeCcypcHbIE MPOOJEMbl Pa3BUTHUS YEIOBEUECTBA,
MOMCKa MyTeW BBIXOJA W3 IIOOAIBHBIX SKOJOTMYECKHX MpoOJieM M 00ecrnedeHHUs
nepexofa K YCTOMYMBOMY Pa3BUTHIO, PAMOHAIBHOMY HCIIOJIB30BAHUIO NPUPOIHBIX
pecypcoB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B IMOJTYYEHHH OMOJIOTMYECKUX 3HAHUM B LIEJISAX MOBBIILICHUS
oOmiel KyJIbTypbl, €CTECTBEHHO-Hay4HOW TPAMOTHOCTH, KaK COCTAaBHOM YacTu
(YHKIMOHAILHOM IPaMOTHOCTH 00y4aroIuxcsi, GOpMUPYEMOI IPU U3yUEHUH OHOJIOTHH;
NOHUMAaHHUE CYIIHOCTH METOJOB IIO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH MCMOJIB30BATh MOTYYaeMble 3HAHUS ISl AaHAJIN3a U OOBSICHEHUS SIBJICHUI
OKPYKAIOIIEr0 MHUpa MW IPOUCXOJAUMX B HEM M3MEHEHWH, yMEHHE JIeaTh
00OCHOBaHHbIE 3aKJIIOUEHUSI Ha OCHOBE HAy4YHBIX (PAKTOB W HMMEIOIIMXCS JaHHBIX
C LIEJIBIO MTOJIYYEHUS TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITENIBHO UCIIOJIb30BATh OMOIOrMUECKHUE 3HAHUS [T PEILICHUS
Mpo0JIeM B peasIbHBIX )KU3HEHHBIX CUTYaLIMSIX;

OCO3HaHUE LEHHOCTH HAy4YHOW JEATEIBbHOCTH, TOTOBHOCTb OCYIIECTBISATH
MPOEKTHYIO U MCCIIEIOBATEIBCKYIO AEATEIbHOCTh HHAUBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTB M CITIOCOOHOCTH K HEMPEPHIBHOMY O00pAa30BaHUIO U CAMOOOPa30BaHMUIO,
K AKTUBHOMY IIOJIyYEHHUIO HOBBIX 3HAHUM 110 OMOJIOTHMH B COOTBETCTBUU C KU3HEHHBIMU
MOTPEOHOCTSIMHU.

B nponecce goctukeHHsl TMUHOCTHBIX PE3YJIbTATOB OCBOCHUS OOYyYarOIIUMUCA
MIPOTPaMMBI 110 OMOJIOTUY HA YPOBHE CPEHETO O0IIero 00pa3oBaHUs Y O0YJArOIINXCS
COBEPLICHCTBYETCSl YMOLIMOHAIBHBIN UHTEIIEKT, TPeAnoaraoumi copMiupoBaHHOCTb:
CaMOCO3HaHUs, BKIIIOYAIOUIETO CIOCOOHOCTh MOHMMATh CBOE 3MOIMOHAIBHOE
COCTOSIHUE, BUAETh HAMPABIICHUS Pa3BUTHS COOCTBEHHOM AYMOIIMOHAIILHOM Cepbl, ObITh
YBEPEHHBIM B cele;

CaMOpETYJINPOBAHUs, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTb 3@ CBOE MOBE/ICHNE, CIOCOOHOCTH a/IallTUPOBATHCS K SMOLIMOHATBHBIM
M3MEHEHUSIM U TPOSIBISITH THOKOCTb, OBITH OTKPHITHIM HOBOMY;

22



denepanbHas pabouast nporpamma | buosnorus. 10-11 kiaccer (0a30BBIH ypOBEHb)

BHYTPEHHEW MOTHBAIlMH, BKJIIOYAIONIEH CTPEMJICEHUE K JIOCTHKEHUIO LIEJIH
U yCHEeXy, ONTUMU3M, WHHUIMATUBHOCTh, YMEHHE JI€MCTBOBaTh, HCXOJs H3 CBOHUX
BO3MOXKHOCTEH;

SMIIATHH, BKIIOYAIOMICH CIIOCOOHOCTh MOHHMATh SMOLMOHAIBHOE COCTOSHHC
IPYTUX, VYYUTBIBAaTH €ro TMPU OCYIICCTBICHUM KOMMYHHKAIIMH, CIOCOOHOCTH
K COUYBCTBHIO U CONIEPEIKUBAHMUIO;

COITMAJILHBIX HABBIKOB, BKJIFOYAIOIIMX CIIOCOOHOCTh BBICTpPAauMBaTh OTHOIICHHUS C
JIPYTUMU JTFOABMU, 3200 TUTHCSI, POSIBIISITH MHTEPEC U pa3periaTh KOHPIUKTHI.

METANIPEAMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yiabTaTbl OCBOEHHs ydeOHoro mnpeamera «buomorus»
BKJIIOYAIOT: 3HauMMble i1  (OPMHPOBAHHS  MHPOBO33PEHHS  OOYYAIOIIMXCA
MEXIUCUUIUIMHAPHBIE (MEXIIPEIMETHbIE) OOIlEHAayuYHble MOHATHS, OTpa)Karolue
L[EJIOCTHOCTh HAyYHOM KAPTUHBI MUPA U CHIEUU(PHUKY METOA0B IMO3HAHMS, HCIIOIb3YEMBIX
B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPrHUsd, SBJICHHE, MPOLIECC, CUCTEMa, HAYUYHBIH
¢dakT, NOpPUHLHKI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEI0BaHUE,
HaOJII0ICHUE, U3MEPEHUE, FIKCIIEPUMEHT U JIPYTUX), YHUBEPCAIbHbIE YUEOHBIE IEHCTBUS

(mo3HaBaTeNIbHBIE, KOMMYHUKATHUBHBIE, PEryJISITUBHEIC), o0ecreurBaroIme
dbopmupoBanre GYHKIUOHAIBHOM TPAMOTHOCTH M COIMAIBHOM  KOMIIETEHIIUU
oOyyarommxcs, CIIOCOOHOCTH 00yUaroIIMXCcst HCIIOJIb30BaTh OCBOCHHBIE

MEXKIUCIUIUTMHAPHBIE, MHPOBO33PEHUECKHME 3HAHUS M YHUBEpPCAJbHBIC YyueOHBIC
JNEUCTBHUS B MIO3HABATEIBHON U COLMAIIBHOMN MTPAKTHKE.

ITo3HaBaTe/IbHbIE YHUBEpPCAJbHbIE YUeOHbIEe AeilCTBUS
ba3zoBble Jloruyeckue 1eicTBUs:

CaMOCTOSTENbHO (HOPMYTUPOBATh U aKTYaTU3UPOBATH MPOOIEMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

UCIOJIb30BATh MPU OCBOCHHUM 3HAHUI MPUEMBI JIOTUUECKOTO0 MBIIICHUS (aHAIH3a,
CUHTE3a, CpaBHEHU, KJIaccuukaiu, 00001IeH s ), pACKPBIBATH CMBICT OMOJIOTHYECKHUX
MOHATUM (BBIJEIATh MX XapaKTEpPHbIE MPU3HAKHU, YCTAaHABIMBATh CBA3U C JIPYTUMHU
MOHSATHUSIMH );

ONPEAETATh UEU ICITEIbHOCTH, 3a/1aBasi MapaMeTPbl U KPUTEPUH UX TOCTUKEHHUS,
COOTHOCHUTB PE3yJIbTAThl ICSITEIHLHOCTH C TOCTABIECHHBIMH LIETISIMU;

MCIIOJIH30BaTh OMOJIOTUYECKUE TIOHITHS JIJIsl 00BsICHEHUS (DaKTOB U SIBJICHUH KUBOU
MIPUPO/IBI;

CTPOUTH JIOTUUECKUE PACCYXKJEHUs (MHIYKTUBHBIC, JEAYKTUBHBIC, IO aHAJIOTHH),
BBISBJISIT 3aKOHOMEPHOCTH W TPOTUBOPEUUS] B PACCMaTPUBAEMBIX  SIBJICHUSX,
(GhOpMyYIPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTh CXEMHO-MOJIETIbHBIE CPENICTBA JJIsl TMPEJCTABICHUS CYLIECTBEHHBIX
CBSI3€H M OTHOIIEHUN B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a TAKKE MPOTHBOPECUUI
Pa3HOTrO PO/Jia, BHISABICHHBIX B Pa3IMYHBIX HHPOPMAITMOHHBIX HCTOYHUKAX;
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pa3pabaTbiBaTh IUIAH pEUIEHHA MpPOOJIEMbl C YYETOM aHajdu3a HMEIOIIUXCS
MAaTEPUAIBHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JIEATEIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJILTATOB
LIEJIIM, OLICHUBATh PUCKH NOCJIENCTBUI AEATEIBHOCTH;

KOOPAVHUPOBATh U BBINOJHATE padOTy B YCIOBHUSX PEAJIbHOIO, BUPTYaJIbHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJIEUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIUICHUE IPH PEIICHUH KU3HEHHBIX IPOOIIEM.

Ba3oBble uccieaoBaTe/IbCKHeE AeCTBUSA:

BIIQJICTh HABBIKAMH YYCOHO-MCCIEAOBATEILCKOM M TMPOEKTHON JACSITEIBHOCTH,
HaBBIKAMHM  pa3pemieHuss TpoOieM, oO0jagaTh CIOCOOHOCTBIO ¥ TOTOBHOCTHIO
K CaMOCTOSITEIbHOMY MOHMCKY METOJIOB PEUICHUs MPAKTUYECKUX 3a]ay, TPUMEHEHUIO
Pa3IMYHBIX METOJOB IMO3HAHUS,

VICIIOJIB30BATh PA3JIMYHbIE BUBI IEATEIBHOCTH 110 ITOJIYYEHUIO HOBOT'O 3HAHUSI, €TI0
MHTEpHpETalnU, MPEeoOPa30BAHUIO U MPUMEHEHHUIO B YUEOHBIX CUTYyAIIUSIX, B TOM YHUCIIE
MIPU CO3/TaHUM YYEOHBIX U COLIMAIIBHBIX MTPOCKTOB;

dbopMupoBaTh HAy4YHBI THUI MBIIUICHUS, BIAJETh HAYYHON TEPMUHOJOTHEH,
KJIFOUEBBIMU MOHITUAMU U METOIAMU;

CTaBUTb U (HOPMYITUPOBATH COOCTBEHHBIE 33]]a4H B 00pa30BaTEIIbHON IEITEILHOCTH
Y )KU3HEHHBIX CUTYalHSX;

BBISIBIIATH PUYMHHO-CJIEJICTBEHHBIEC CBSI3U U AKTYaJIM3UPOBATH 33]1a4y, BbIIBUTATh
TUIIOTE3Y €€ PELICHUs, HAaXOAUTh APTYMEHTHI IS JOKA3aTEIbCTBA CBOMX YTBEPKICHUN,
3a7]aBaTh MAPAMETPHI U KPUTEPUU PELICHHUS;

AHAJIM3UPOBATh MOJIYYEHHBIE B XOJI€ PEIICHUS 3aJa4yu PEe3yJIbTaThl, KPUTUUECKU
OLICHUBATh UX JJOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSIX;

JIaBaTh OIICHKY HOBBIM CUTYAIIUsIM, OIICHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBJISATH II€JICHANPABICHHBIHN MOMCK MTepEeHOCa CPEACTB U CITOCOOOB JIEHCTBUS
B NMpOo(EeCCUOHABHYIO CPENY;

yMETh TIEPEHOCUTh 3HAHUS B TMO3HABATEIBHYID M MPAKTHYECKYIO 00JIacTH
KUZHEIEATEIIHOCTH;

yYMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JacTeH;

BBIJIBUT'aTh HOBBIE UJEH, ITPEJIaraTb OPUTMHAIBHBIE ITOAXO0/Abl U PELICHUS, CTABUTD
po0JIeMbl U 3a7a4M, IOMyCKAIOUINE aJlbT€PHATUBHBIC PEIICHMUS.

Pab6ora ¢ undpopmanmeii:

OpUEHTHUPOBATLCS B PA3IUYHBIX HCTOYHHKAX HWHMOpMaruu (TEKCTe y4eOHOTO
ocoOus, HAYYHO-TIOMYJISIPHOU JTUTEpaType, OMOIOTHYECKUX CIOBAPSAX U CIIPABOYHUKAX,
KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VHTepHeTE), aHaau3upoBaTh HHPOPMAIUIO
Pa3TUYHBIX BUAOB U ()OPM MIPEICTABICHUS], KPUTUUYECKH OIIEHUBATH €€ IOCTOBEPHOCTh U
HEMIPOTHBOPEUYNBOCTH;

(GbopMyIMpOBaTh 3aMPOCHl U MMPUMEHSTh Pa3JIMYHbIE METO/IBI ITPH TTOUCKE U 0TOOpE
Ounonornyeckoi nHGoOpMaII, HEOOXOIUMOM JIJIsl BBITIOTHEHUS y4eOHbIX 3a/1a4;
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npuoOpeTaTh  ONBIT  HMCHOJb30BaHUS  MH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPLICHCTBOBATH KYJIbTYpPY AKTUBHOTO HCIIOJIb30BAHUS Pa3IMYHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOHMpaTh ONTUMAIbHYIO (JOPMY MPEACTABICHUS OMOJIOTHYECKON
uHpopMaluu (cxemsl, TpaduKu, AUArpamMMbl, TAOJIUIIBI, PUCYHKH U JIPYTOe€);

UCIIOJIb30BaTh HAYYHBIN A3bIK B KAUECTBE CPEACTBA NPU paboTe C OMOIOTNYECKON
uHbOpMalMel: MPUMEHITh XUMUYECKUE, (PU3NYECKHE M MaTeMaTHYeCKHue 3HAKH U
CUMBOJIBI, dbopmybI, ab0OpeBuartypy, HOMEHKJIATYpYy, UCIIOJIB30BaTh U
IpeoOpa30BbIBaTh 3HAKOBO-CHUMBOJIMUYECKHUE CPEJICTBA HATJISAHOCTH;

BJa/IeTh HAaBBIKAMHU PACIO3HABAHWSA W 3aIUUTHl MHPOpMAUH, UHPOPMALIMOHHON
0€3011aCHOCTH JIMYHOCTH.

KoMmyHuKkaTUBHBIE YHUBEpPCAJbHbIE y4eOHbIEe 1eiiCTBHS
OO0uienne:

OCYIIECTBJISITh KOMMYHHMKAIlUM BO BceX c(epax KU3HM, aKTUBHO YYacCTBOBATH
B JIMAJIOTe WX JUCKYCCHUU II0 CYIIECTBY OOCYXKITaeMoil TeMbl (YMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJICHUSI OTHOCUTEIHHO BBIMOJHEHUS MpearaéMon 3a1aud,
YYHUTHIBATh MHTEPECH U COTVIACOBAHHOCTH IMO3HMIMKM APYTHX YYACTHUKOB IHAJIOTa WIIH
JUCKYCCHH);

pacno3HaBaTh HeBepOAJIbHbIE CPEICTBA OOIIEHNUS, IOHUMATh 3HAYCHHUE COIIMATBHBIX
3HAKOB, MPEANOCHIIIOK BO3HUKHOBEHMS] KOH(JIMKTHBIX CHUTYallUid, YMEThb CMAT4aTh
KOH(JIUKTBI U BECTU TIEPETOBOPHI;

BJIQJCTh PA3IUYHBIMU CHOCOOaMU OOIIEHUS W B3aUMOJACHCTBHUS, IOHUMATH
HaMEpEeHUusl APYTuX JIOJEH, MPOSBIATH YBAXKHUTEIBHOE OTHOIIEHHWE K COOECeTHUKY
U B KOPPEKTHOU GopMe HopMyTupoBaTh CBOM BO3PAKEHHUS,

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCTIOIb30BAHUEM S3BIKOBBIX
CPEICTB.

CoBMecTHasI AeSITEJIbHOCTD:

MMOHKUMATh U UCTIONb30BATh MPEUMYIIIECTBA KOMaHAHOW U MHIUBUAYAJIbHOU pabOThI
MIPU pelIeHUr OMOJIOTHYECKOM Mpo0IeMbl, 000CHOBBIBATH HEOOXOIUMOCTb MPUMEHEHUS
IPyNNoOBBIX (HOPM B3aUMOJICHCTBUS MPHU PEIICHUH YIeOHOM 3a/1a4H;

BBIOMPATh TEMATUKY U METOJIbI COBMECTHBIX JICUCTBHUI C YYETOM OOIIHUX MHTEPECOB
1 BO3MOYXHOCTEH KaXKJI0T0 YjeHa KOJIJICKTUBA;

MPUHUMATH LIEJIA COBMECTHOM JIESITEIbHOCTH, OPTaHU30BbIBATH U KOOPJAUHUPOBATH
JNEUCTBUS 10 €€ TOCTHKEHUIO: COCTABJIATH IJIaH JEUCTBUM, PACIIPEICIISITh POJIA C YUETOM
MHEHUN Y9aCTHUKOB, OOCYK/IaTh PE3yJIbTaThl COBMECTHOUW pabOTHI;

OIICHUBATh Ka4€CTBO CBOETO BKJAJa M KaXXJOr0 y4acTHHUKA KOMaH/bl B OOIIUI
PE3yNbTAT MO pa3paboTaHHBIM KPUTEPUSIM;

npejjiaraTb HOBbIE MPOEKTHI, OIEHWBATh UJEW C T[O3UIUHA HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKOW 3HAYMMOCTH;
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OCYIICCTBJIATh INO3UTUBHOC CTPATCIHYCCKOC IMOBCACHHUC B PA3JIMYHLIX CUTYyaAlUAX,
IMPOABJIATH TBOPUYCCTBO U B006pa)KCHI/Ie, OBITh HWHHUTIMAaTHUBHBIM.

PeryjsiTuBHbIe YHHBeEpPCAJIbHbIE Y4eOHbIe JHeHCTBUSA
Camoopranuzanus:

MCITOJIh30BaTh OMOJIOTMYECKUE 3HAHWS JJIA BBISBICHHS MPOOJIEM M UX PEIICHUS
B KU3HEHHBIX U YYEOHBIX CUTYaIIUSX;

BBIOMPATh HA OCHOBE OMOJIOTUYECKUX 3HAHUM 1IEJIEBBIE U CMBICIIOBBIC YCTAHOBKU B
CBOUX JICUCTBUSX U MOCTYIKaX MO OTHOIIEHUIO K KUBOU MPUPOJIE, CBOEMY 310POBBIO U
3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEIBHO ~ OCYHIECTBJISITh  [MO3HABATEIIBHYI) JEATEIbHOCTb, BBISBIISITh
npoOJIeMbl, CTaBUTh W (OPMYJIUPOBaThH COOCTBEHHBIC 3aladd B 00pa3oBaTEIbLHOMN
JNEATEIBHOCTH U )KU3HEHHBIX CUTYaILUsX;

CaMOCTOSITEJIbHO COCTaBIIATh IJIaH PEIICHUS MPOOJEMbI C YYETOM HMEIOIIMXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEU U MPEANOYTECHUN;

J1aBaTh OLICHKY HOBBIM CUTYyallUsIM;

pacHMpATh paMKi y4eOHOTo IpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHHUIA;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a
peLIeHue;

OILICHUBATh MPUOOPETEHHBIH OTIBIT;

CIocoO0CTBOBATh (POPMUPOBAHUIO M MPOSBICHUIO MIMPOKON APYIAUIIMU B Pa3HbIX
o0NacTsAX 3HAHWM, IMOCTOSHHO TMOBBINIATH CBOM OOpa30BaTEIbHBIM W KYJIbTYPHBIH
YPOBEHb.

CaMOKOHTPOJIBb:

JaBaTh OLIEHKY HOBBIM CHUTYyallUsiIM, BHOCUTHb KOPPEKTHBBI B JEATENBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEIIAM;

BJa/IeTh HaBbIKAMM IO3HABATEIbHOM pe(dIeKCUU KaK OCO3HaHHUS COBEpLIAEMbIX
JNEUCTBUI U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAaHUM, HMCIOJIb30BaTh
npueMbl peIeKCHu AJIs OLIEHKH CUTYyalluH, BEIOOpA BEPHOTO PEILIECHUS;

OLIEHMBATh PUCKH M CBOEBPEMEHHO IPUHHUMATh PEUIEHUS MO HUX CHUKEHHIO;

IIPUHUMATh MOTHUBBI U apTYMEHTBI APYTUX MPHU aHAJIU3E PE3YIBTATOB AEATEIbHOCTH.

IIpunsitue cedsi U APyrux:
MIPUHUMATH ce0sl, IOHUMasl CBOM HEAOCTATKHA U JJOCTOMHCTBA,
MIPUHUMATh MOTHBBI U aPTYMEHTHI JIPYTUX MPU aHAIU3E PE3YyJIbTATOB JACSTEIbHOCTH;
MIPU3HABATh CBOE MPABO U MPABO JAPYTUX HA OLIUOKY;
pa3BUBaTh CIOCOOHOCTH MTOHUMATh MUP C TTO3UIIMH JIPYTOro YeJIOBEKa.

NPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl ocBoeHUs mporpamMmbl COO mo 6mosornu Ha 6a30BOM
YpOBHE BKJIIOYAIOT crenuduueckue s ydyeOHoro mpeamera «buonorus» HaydHBIE
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3HaHUSA, YMEHMS U CHOCOObI  JEHCTBUH 1O  OCBOEHHUIO, HWHTEpIIpPETALUU
U NpeoOpa3oBaHUIO 3HAHWM, BUABI NEATEIBHOCTU IO MOJIYYEHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAaHUN B PA3JIMYHBIX YYEOHBIX CHUTyalUsX, a TaKXKe B peaJbHBIX
KU3HEHHBIX CUTYyallUsX, CBS3aHHBIX ¢ Owuosorneid. B mporpamme mnpeameTHbIE
pe3yNbTaThl MPEACTABICHBI IO FO1aM 00yUYEHUS.

[IpenmeTHbIe pe3yabTaThl OCBOEHUS yueOHOro npeameta «buonorus» B 10 kiacce
JOJIKHBI OTPAXkKAaTh:

c(hOpMUPOBAHHOCTH 3HAHUI O MECTE U POJIU OMOJIOTUU B CUCTEME HAyUYHOTO 3HAHHUS
€CTECTBEHHBIX HayK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYUYHON KapTHHBI
MHUpa U HAyYHOTO MHPOBO33PEHHS, O BKJIAJEC POCCUUCKHX U 3apyOCKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OWUONOTHH, (PYHKIIMOHATHHOW TpPaMOTHOCTH YEJOBEKa MJis
pelIeHNUs KU3HEHHBIX 3a/1a4;

YMEHHE PACKpPBIBATh COACPKAHUE OMOIOTHUECKUX TEPMHUHOB M MOHITHIA: KU3HB,
KJIETKa, OpraHu3M, MeTaboau3M (0OMEH BEIIECTB U MPEBpalllCHUE YHEPTUH), TOMEOCTa3
(camoperynsiuusi), ypoBHEBasi OpraHU3alUsl *KUBBIX CHUCTEM, CAMOBOCIIPOU3BE/ICHUE
(penmpoayKIwsi), HaCJIEeCTBEHHOCTh, K3MEHYHBOCTb, POCT U Pa3BUTHE;

YMEHHE U3Jaratb  OMOJOTHMYECKHE TeOopuu  (KJIETOYHasg, XPOMOCOMHAs,
MyTallMOHHasl, EHTpajbHas JorMa MOJIEKYyJIIpHOU Onosorun), 3akousl (I'. Mengens, T.
Moprana, H.1. BaBuiioBa) u ydeHus (0 LEHTpax MHOTrO0Opa3vsi U MPOUCXOKICHUS
KynbTypHbIX pacteHuid H.M. BaBunoBa), onpenensiTe rpaHHIIbl UX NPUMEHUMOCTHU K
’KUBBIM CHCTEMAM;

YMEHHE BIAJETh METOJaMU HAy4YHOTO TO3HAHWA B OWONOTMH: HAOIIOACHHE
U OIKCAaHUE JKUBBIX CHUCTEM, MPOLIECCOB M SIBICHUN, OpPraHu3alus W MpPOBEIACHHE
OMOJIOTMYECKOr0 HKCIEPUMEHTA, BBIIIBU)KEHUE THUIIOTE3bl, BBISBICHUE 3aBUCUMOCTU
MEXIYy HCCIEIyeMbIMU BEIMYMHAMH, OOBSCHEHHE TIOMYYEHHBIX pPE3yJIbTaToOB,
HCIIOJIb30BaHHBIX HAyUYHBIX MOHSATHH, TEOpUH M 3aKOHOB, YMEHHME [€1aTh BBIBOJbI
Ha OCHOBaHUM TOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHE BBIICTATh CYIIECTBEHHBIE NPU3HAKKH BHPYCOB, KIETOK MPOKAPUOT U
AYKApUOT, OJJHOKJIETOUYHBIX 1 MHOTOKJIETOUHBIX OPTaHU3MOB, 0COOEHHOCTH MPOILIECCOB:
oOMeHa BEIIeCTB U MPEBPAIEHUS YJHEPTUH B KJIETKe, (POTOCHHTE3a, TUTACTUIECKOTO U
HPHEPreTUYeckoro - oOMeHa,  XEMOCHMHTE3a,  MMHTO3a, Mel03a, OMIOAOTBOPEHUS,
Pa3MHOKEHUS, UHAUBUIyaJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTEHE3);

YMEHHE TPUMEHSATh TIONyYeHHBIC 3HAHHS I OOBACHEHUS OMOJOTUYECKHIX
MPOIIECCOB U SIBIICHUH, AJIsl IPUHATHS MPAKTHUECKUX PEIICHUH B MTOBCETHEBHOM JKU3HH
C LIeJIbI0 0OecrieueHrs: 0e30MacHOCTH CBOETO 3/I0POBbSI U 3/I0POBbS OKPY KAIOIIUX JIO/IEH,
COONIOIGCHUST HOPM TPAMOTHOTO TIOBEJACHHUS B OKPYXKAIOUIEH NPUPOAHON Cpere,
MOHMMAaHWE HEOOXOIUMOCTH HCIIOJIb30BAHUS JTOCTIKEHUH COBPEMEHHOW OMOJIOTHH
¥ OMOTEXHOJIOTUH AJI PallMOHAIBHOTO MPUPOIOTIOIb30BaHMS;
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YMEHHE pellaTh 3JIEMEHTAPHbIE T€HETUYECKHE 33aa4l HAa MOHO- U TUTHMOpHUIHOE
CKpEILMBAHNE, CLEIUIEHHOE HaCJEeI0BAaHUE, COCTaBISATH CXEMbl MOHOTHOPHIHOTO
CKpELIMBaHUs JUIsl IPECKa3aHUs HACIEI0BAHNS IPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBINOJIHATH JJa0OpAaTOPHBIE U MIPAKTUUECKHUE padOThI, COONIOAATH MpaBUia
pHu paboTe ¢ yIeOHBIM U JTA0OPATOPHBIM 000PYI0BAHHUEM;

YMEHHE  KPUTUYECKHM  OLIEHMBATh W  HHTEPIPETUPOBaTH  MHGPOPMAIUIO
OHMOJIOTHYECKOTO COJEP>KaHUsl, BKIIOYAIOIIYIO TICEBJAOHAYYHBIC 3HAHUSA U3 PA3NTUYHBIX
MCTOYHHUKOB (CpelICcTBa MacCOBOW HMH(OpMALMH, HAYYHO-TIONMYJIAPHBIE MaTepHallbl),
TUYECKHE aCIEKTbl COBPEMEHHBIX MCCIEAOBAaHUNW B  OHOJOTUHM, MEIUIUHE,
OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBIC NMHUCBMEHHBIE M YCTHBIE COOOIIEHUs, 00001mas
OHoIOrHUecKyl0 MH(GOPMAIIMIO U3 HECKOIbKUX HMCTOYHUKOB, TPAMOTHO HCIIOJIb30BATh
MOHSATUMHBIN anmapat OMOJOTHUH.

[IpenmeTHble  pe3yabTaThl  OCBOCHHMS  yd4eOHoro mpeamera  «buojorus»
B 11 KJi1acce TOKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTH 3HAHUM O MECTE U POJIU OMOJIOTMH B CUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTHHBI
MHpa ¥ HAyYHOTO MHUPOBO33PEHHUA, O BKJIAJE POCCUUCKUX MU 3apyOCKHBIX YUCHBIX-
OMOJIOTOB B pa3BUTUE OHMOJOTUH, (PYHKIMOHAIBHOW TPAMOTHOCTH YEJIOBEKa IS
pelIeHUs )KU3HECHHBIX 33/1a4;

YMEHHE PacKpbIBaTh COJAEPKaHUE OWOJIOTUYECKUX TEPMUHOB W TOHATHI: BUJ,
MOMYJISIUs, TEHO(OHI, DBOJIOIHUA, JBUXKYIIHE CUJIbl ((aKTOpbl) SBOJIOLNH,
MPUCTIOCOOJICHHOCTh ~ OPTaHM3MOB, BHUJA000pa30BaHUE, DJKOJOTHUYECKHE (HaKTOPHI,
AKOCHUCTEMA, MPOAYIIEHThI, KOHCYMEHTBI, PEIYLEHThI, 1IEMU MUTAHUS, HKOJOTUYecKas
nmipaMuia, OMoreoreHos, ornocdepa;

YMEHHE Hu3JIaratb OuoJIorndyeckue Teopuu (dBostonroHHas teopus Y. [lapBuHa,
CUHTETUYECKAss TEOPHUs DBOJIOIMHU), 3aKOHbI U 3aKOHOMEPHOCTU (3apOJIbIIIEBOTO
cxonctBa K.M. bapa, uepenoBaHus I1aBHBIX HalpaBleHU U myTeu sBomtounu A.H.
CemeprioBa, yuenuss o Ouochepe B.M. BepHanckoro), ompeaensiTh TpaHUIIBI HX
MPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yMEHHUE BIAJETh METOJaMU HAy4YHOrO TIO3HAHUS B OHOJOTMM: HAOIIOJCHUE
U OIMCAHHWE >KUBBIX CHUCTEM, MPOIECCOB U SIBJICHUM, OpraHU3alusi W MPOBEJICHUE
OMOJIOTUYECKOTO HJKCIEPUMEHTA, BBIJIBIDKCHHE TUIIOTE3bl, BBISBICHWE 3aBUCHMOCTHU
MEXJy HCCIEAYeMbIMH BEJIMYMHAMHU, OOBSICHEHHWE TIOJYYEHHBIX pe3yJbTaToB,
WCIIOJb30BAaHHBIX HAyYHBIX TMOHSTUWA, TEOPUW M 3aKOHOB, YMEHHE JelaTh BBIBOJIbBI
Ha OCHOBAHHHM TOJIYYEHHBIX pPE3yJIbTaTOB;

YMEHHUE BBIJICTSATh CYIIECTBEHHBIC MTPU3HAKU CTPOCHUSI OMOJIOTHYECKUX OOBEKTOB:
BUJIOB, TOMYJAIMA, TPOAYIEHTOB, KOHCYMEHTOB, pEIYyIIEHTOB, OHOT€OICHO30B
1 KOCHCTEM, 0COOEHHOCTH IIPOLIECCOB: HACJIEICTBEHHON N3MEHYUBOCTH, €CTECTBEHHOTO
oTO0pa, BU1000pa30BaHuUsl, IPUCIIOCOOJIEHHOCTH OPTaHU3MOB, IEUCTBHUS YKOJIOTHYECKUX
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(akTOpOB Ha OpraHMU3Mbl, MEPEHOCA BEIIECTB U IMOTOKAa JHEPrUU B JKOCHCTEMaXx,
AHTPOIIOTCHHBIX U3MEHEHUH B 9KOCUCTEMaX CBOEH MECTHOCTH, KPYTOBOPOTA BEIIECTB U
OMOTre0OXNMMHUYECKUX ITUKIIOB B Onocdepe;

YMEHHE TMPUMEHATh TMOJyUYCHHBIE 3HAHUS M1 OOBACHEHUS OMOJOTHYECKUX
MIPOIIECCOB U SBJICHUM, JIJISl IPUHATHS MPAKTUICCKUX PEIICHUNA B MIOBCETHEBHON JKU3HU
C 1IeJIbI0 00ecTieyeHHs 0€30ITaCHOCTH CBOETO 3/I0POBbS U 3/I0POBbSI OKPYKAIOIIUX JIFO/ICH,
COOIOIGHUS HOPM TPaMOTHOTO TMOBEACHHS B OKpY’KaIOLIeH MPUPOIHON Cpee,
MOHUMaHUE HEOOXOAMMOCTH UCIIOJIb30BAHUS TIOCTUKEHUN COBPEMEHHOM OMOJIOTUH TSt
paIoHaIbHOTO IPUPOIOTIOIH30BAHUS;

YMEHHE peIlaTh JJIEMEHTAapHbIC OHOJOTHYECKUE 3aJadyH, COCTaBISATH CXEMBbI
MepEeHOCca BEIIECTB U SHEPTUH B SKOCUCTEMAX (LICTTU MTUTAHUS);

YMEHHE BBIMOJIHATH J1a00paTOpHBIE U MPAKTHUECKHE pabOThI, COOMIOAATH MpaBUia
pHu paboTe ¢ y4eOHBIM U JJA0OPATOPHBIM 000PYI0BAHUEM;

YyMEHHE  KPUTHYECKH  OIICHWBATh W  HHTEPIPETUPOBATH  WH(OOPMAIUIO
OMOJIOTUYECKOTO COJIEPKAHUS, BKIIOUYAIOIIYIO TICEBIOHAYYHBIC 3HAHUS U3 PA3IUYHBIX
HMCTOYHHUKOB (Cpe/cTBa MAaccOBOM HH(OpPMAIMU, HAYYHO-MOMYJSPHBIE MaTepUaIb),
paccMaTpuBaTh MIOOATBHBIE IKOJIOTUYECKUE TPOOIEMBI COBPEMEHHOCTH, (POPMHUPOBATH
110 OTHOLIECHHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE MHUCHMEHHBIE M YCTHBIE COOOIIEHHs, 00001as
OHMoI0rHYecKy0 MH(OOPMAILIUIO U3 HECKOJIBKUX HCTOYHHMKOB, TPAMOTHO HCIOJB30BaTh
MOHSATUNHBIN anmapat OMOJOTHH.
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10 KJIACC
HaumenoBanue
No KomauuectBo OCHOBHEIE BUJIBI 1€ATEILHOCTH
pa3liesioB U TeM [IporpammHoOe conepkanue
/11 4acoB o0y4Jaronuxcs

y4eOHOTO IpeaMeTa

Tema 1. BuoJsiorusi kak Hayka

YKUBOU IIPUPOIBI

npupoabl (HaboieHue,
AKCTIEPUMEHT, OTIHCAaHHE,
U3MEpeHUe, KiIaccupuKaIms,
MOJICTUPOBAHUE, CTATUCTUIECKAS
00paboTKa JTaHHBIX ).

1.1 | Buosnorus B cucreMe 1 buonorus kak Hayka. CBs3u OUOJI0TUM PackpriBatTh copepkaHue TEPMUHOB
HayK C OOIIECTBEHHBIMU, TEXHUYECKUMHU Y IIOHATUM: HAYYHOE MUPOBO33pEHUE,
U IPYTUMHU €CTECCTBCHHBIMU HAyKaMH, Hay4JHas KapTHHA MHUPA, HAYIHBI MCTOT,
dbunocodueii, penurueit, STUKOM, I'UIIOTE3a, TCOPUA, MCTO/BI
ACTETUKOM U mpaBoM. Posb Oronorum UCCIICOBaHN.
B DOPMHUPOBAHHU COBPEMEHHOM HAYYHOI XapakTepru3oBaTh OMOJIOTHIO KaK HAYKY,
KapTuHbl MUpa. Cuctema OMOJOTHYECKUX €€ MECTO 1 POJIb Cpeli APYTHX
€CTECTBEHHBIX HayK.

HayK. [lepeuncnars pa3aesnbl OMOJIOTUN
Aemoncmpayuu: B COOTBETCTBUE C 00BEKTAMU HU3yUCHHUS.
Topmpemei: 1. lapsym, 1. Mennexs, HaspiBaTh BaxKHENIINE OTPACIIH
H. K. Konenos, Jix. Yorcon n @. Kpuk. | g6 1ormeckix snammii n 3a/a4H,
Tabnuywl u cxemwvi: «MeTObI TO3ZHAHUS crosme nepen 6uonorneii XXI B.
KUBOU MPUPOIBI»

1.2 | MeToibl TO3HAHUS 1 MeTo bl MO3HAHUS )KUBOM PackpriBaTh conepxaHre TEpPMUHOB

Y TIOHATUM: HAYYHBIA METOJI, METObI
HUCCIEeI0BAHMS.

XapakTepu30BaTh OCHOBHBIE METO/IbI
MTO3HAHUS YKUBOM IMPUPOIBI: HAOIIOEHUE,
AKCIIEPUMEHT, ONIMCAHUE, U3MEPEHUE,
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Jemoncmpayuu:

Tabauywl u cxemol: «MeTOABITTO3HAHUS
YKUBOW MPUPOIBD.

Jlabopamophbsie u npakmuueckue
paoomuwl:

[TpakTuaeckas padota Ne 1.
«/cnonb30BaHuE pa3InYHbIX METOOB
IPY U3yUYECHUU OMOJIOTHYECKUX
00BEKTOBY

KJIacCU(UKaLUs, MOJCIUPOBAHHE,
cTaTucTuyeckas 00paboTKa JaHHBIX

Hror

O 9acCOB IIO0 TEMC

2

Tema 2. JKuBble cucTeMbl M

X OpraHm3anus

2.1

buosnornueckue
CHUCTEMBI, TTPOLIECCHI
Y UX U3YYCHHUE

1

XKusble cuctemsbl (OUOCUCTEMBI)
KaK IpeJAMET U3y4eHUsT OUOJIOTHH.
OTnuane KUBBIX CUCTEM

OT HEOPTraHUYECKOU TPUPOBIL.
CgoiicTBa OMOCHUCTEM U UX
pazHooOpasue.

YPpOBHH OpraHu3anuu
OMOCHUCTEeM: MOJICKYJISIPHBIH,
OPTraHOUIHO-KJIETOUYHBIM,
OpraHU3MEHHbIM,
MOMYJISIIIHOHHO-BHUIOBOM,
AOKOCUCTEMHBIN
(OMOTeoIIeHOTUYECK U ),
ourochepHbIH.

Hayxku, nzydaroniye 6uocucTeMsl
Ha pa3HbIX YPOBHSIX OpraHu3aIiu.

PackpbIBaTh coJiep;KaHUE TEPMUHOB

W IOHSTHI: CHCTEMAa, OHOJIOTHYECKas
CHUCTEMA, DJIEMEHTBI CUCTEMBI, CTPYKTYpa
OMOCHCTEMBI, CBOMCTBA JKMBBIX CUCTEM,
0OMEH BeIleCTB, PAa3MHOXEHUE, POCT,
pa3BUTHE, HACIIEICTBEHHOCTb,
M3MEHYUBOCTb, Pa3IpaKUMOCTh,
SHEPro3aBUCUMOCTh, YPOBHU
OpraHu3alliy XU3HU (OMOCHUCTEM).
XapaxkTepu3oBaTh MPUHITUIIBI
opraHu3aiuu OUOCUCTEM: OTKPBITOCTD,
BBICOKAs yIOPSAI0YEHHOCTb,
CaMOPETryJISLNs, UEPAPXUYHOCTb.
IlepeuncnaTh yHUBEPCAIBbHBIE CBOMCTBA
JKUBOTO: €IMHCTBO XMMHUYECKOTO
COCTaBa, pa3ApakuMOCTh, JIBHXKEHUE,
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Jemoncmpayuu:

Tabauywl u cxemwvi: «OCHOBHBIC
PU3HAKY KU3HUY, « Y POBHU
OpraHu3alNU KUBOU TPUPOIBD».
Mopens monekynsr JTHK

rOMeoCTa3, POCT U pa3BUTHE,
HACJICICTBEHHOCTh, HI3MEHYUBOCTD,
ABOTIOITHS (TIPUCTIOCOOICHNE

K U3MCHSIFOIIIMMCSI YCIIOBHUSIM).
[TpuBOIUTE TPUMEPHI OMOCUCTEM
pa3HOTO YPOBHS OpTaHU3aIIH

Y CPaBHUBATH MPOSBJICHUS CBONCTB
’KUBOTO Ha Pa3HBIX YPOBHSX.
XapakTepru30BaTh OCHOBHBIE MTPOIIECCHI,
poTeKaronme B OMocucTeMax:
O0OMEH BEILIECTB U MPEBPAICHUE
HHEPrUH, CAMOBOCIIPOU3BEICHHUE,
CaMOPETYJISALNS, PA3BUTHE.
CoOmroath npaBusia 6€peKHOTO
OTHOIICHUS K KHUBOU MPUPOJIE

Hroro yacoB nmo teme

1

Tema 3. XuMu4yeckuii cocTaB M CTpoeHHE

KJICTKHA

3.1

XUMHUYECKUU COCTAB
KJeTkd. Boma
Y MUHEpaJIbHbIE COJIN

1

XHUMHUYECKUI COCTaB KIIETKH.
XHUMHUYECKHE DIIEMEHTHI:
MaKpO3JIEMEHThI, MUKPOJIEMEHTHI.
Bona u MmuHepanbHbIE BELIECTBA.
OYHKIMY BOABI U MUHEPATbHBIX
BEIIECTB B KJeTke. [Toanepxanue
OCMOTHYECKOro OajaHca.
Jemoncmpayuu:

Juaepammur: «PactipeneneHue

XUMHYECKHUX DJIEMEHTOB B HE)KMBOU

PackpbIBaTh copepkaHue TEPMUHOB

Y TIOHSITHIL: AJIEMEHTBI-OMOTEHBI,
MaKpO3JIEMEHTBI, MUKPOJJIEMEHTHI;
MUHEpaIbHbIE BEIIECTBA, MOJIEKYJIa
BOJIbI KaK JUMOJIb, BOAOPOIHbIE CBA3H;
ruApoduiIbHbIe U THAPOGOOHBIE
BEIIECTBA.

Jlokxa3bIBaTh €AUHCTBO 3JIEMEHTHOTO
COCTaBa KaK OJIHO U3 CBOMCTB JKMBOTO.
Pacnipenensite XuMUYECKHUE SJIEMEHTHI
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npupojie», «PacnpeneneHne XUMUYECKUX
AJIEMEHTOB B )KMBOM IIPUPOIEY.

Tabauyst u cxemol.: «llepuoguueckas
Ta0JIMIA XUMUYECKHUX DIIEMEHTOBY,
«CTpOEHHEMONEKYIBI BOABD)

10 TPyNIiaM B 3aBUCUMOCTH

OT KOJINYECTBEHHOTO IIPEACTABUTEIIbCTBA
B OPraHU3Me€; XapaKTEPU30BaTh POJIb
OTAEJBHBIX JIEMEHTOB.

BBISBIISTE CBSI3b MEXKIY COCTABOM,
CTPOECHUEMMOJIEKYJIBI XUMUYECKOTO
COEIMHEHHUS U ero QYHKIUSIMHU B KIIETKE

3.2 | benku. CoctaB u benku. CocTaB u cTpoeHue OEIKOB. PackpbIBaTh cofepkaHue TEPMUHOB
CTpOEHHE OEJIKOB AMMHOKHCIIOTBI — MOHOMEpPHI OEIIKOB. U TIOHATHIA: OCJIKH, TIOJTUMEDPHI,
HeszaMeHnnmble 1 3aMEHUMBIE MOHOMEpPbI, AMUHOKHUCIIOTHI, IENITUHAS
AMUHOKHUCJIOTHI. AMUHOKHCIIOTHBIHN CBS3b, OJUIIENTU], IEHATYPALIHSL.
coCTaB. YPOBHU CTPYKTYpPhI OEITKOBOI Xapaktepu3oBaTh O€IKH KakK KJiacc
MOJIEKYJIbI (TIepBUYHAS, BTOPUYHAS, OpraHUYECKUX COECIUHEHUI;
TPETUYHAS U YCTBEPTHUHAS CTPYKTypa). | KJIacCU(YUIUPOBATH UX [10 CTPOECHUIO
XHUMHUYECKHE CBONCTBA OCIIKOB. (rmoOynspHbIe U GUOPHILIIPHBIC OCITKN),
buonornueckue pyHKIIMMU OEITKOB. NEPEUUCIIATh U XapaKTepHU30BaTh
Jemoncmpayuu: GbyHKIIUU OEIKOB
Tabnuywvl u cxemwl: «CTpoeHUE
MOJIEKYJIbI OeNKay.
Obopyodosanue: CBETOBON MUKPOCKOIIL,
MUKpOIpenaparhbl
3.3 | depMeHTHI — depMeHThI — OMOJIOTHYECKHE PackpbIBaTh cofiepkaHre TEPMUHOB
OuoIOTHYecKue KaTaJu3aToOPhI. Y TIOHATHUI: (PEPMEHTHI, AKTUBHBIHN IICHTD,
KaTaJIM3aTOPBI CrtpoeHue pepMeHTa: aKTUBHBIN IICHTP, | CyOCTpaTHas Celu(pUIHOCTb,

cyOcTpaTHas crienu(UIHOCTb.
KodepmenTtsl. BuraMuHbl.
Otnuuust pepMeHTOB

KO epMEHTHI, OCITKHN-aKTHBATOPBI
1 OCJIKU-UHTUOUTOPHI.
Yka3bIBaTh OTIUIHS (PEPMEHTOB
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OT HEOPraHUYECKUX KaTaIu3aToOpoB.
Jemoncmpayuu:

Tabauywl u cxemvi: «CTpoeHue
dbepmeHTay.

Obopydosanue: 000pya0BaHUE

JUTSl TIPOBEJICHUST HAOIIOICHU,
M3MEPEHNN, IKCIIEPUMEHTOB.
Jlabopamopnbsie u npakmuueckue
pabomol:

JlaGoparopnas padota Ne 1. «M3yuenue
KaTATUTUYECKONW aKTHBHOCTH
dbepMeHTOB (Ha TpUMEPE aMHJIa3hI

WM KaTaias3bl)»

OT HEOPTaHWYECKHUX KaTaIn3aTOPOB.
OOBICHATH POJIb PEPMEHTOB

B (DYHKIIMOHUPOBAHUU KUBBIX CUCTEM,
B [IPOMBIIIUICHHOCTH, B MEJIUIMHE,

B MOBCETHEBHOW JKU3HU YEJIOBEKA

3.4

YrneBoapl. JIunuasl

VYTieBobl: MOHOCaxapu bl (TIIFOKO3a,
prb03a 1 1e30KCupu003a), TMcaxapubl
(caxapo3a, JJakT03a) U MOJIKCaXapHibl
(kpaxmaJ, TJIMKOTEeH, 1eJITI003a).
buonornyeckue pyHKITUN yTIIEBOOB.
JIunuapl: TPUTTUIIEPUIBI,
dbocdomunu b, CTEPOUIHI.

IMunpodunsHO-THAPOGDHOOHBIE CBOWCTBA.

buonornueckue QyHKITUU JIUMHIOB.
CpaBHeHue yTriieBoJI0B, OEJIKOB

Y JIAMUJI0OB KaK KICTOYHUKOB SHEPTHUH.
Jemoncmpayuu:

Tabnuywl u cxemol. «YTIEBOIBD,
«JInmmaeny.

PackpoiBath coniepkaHre TEPMUHOB

Y TIOHSTH: YTJIEBOIbI, MOHOCAXapH/IbI,
JUCaxapu/Ibl, TIOJMCAaXapH/Ibl, TITF0K03a,
prbo03a, 1e30Kcupud03a, caxaposa,
JIAKTO3a, MaJbT03a, LIEJUTI0I03a
(kmeTyaTka), Kpaxmall, TIIMKOT€H;
JIUTINAJIBI, TPUTTULEPUbI (GKUPHI, Macia),
dbochonmunuapl, CTepOUIbI.
XapakTepu3oBaTh yIJIEBObI,

JUTUBI KaK KJIACC OPraHUYECKHUX
COEIMHCHUM.

KnaccudummpoBats yrieBoabl U JIATTHAIBI
M0 CTPOEHUIO; MEPEUUCIIATh PYHKIIUU
YTJIEBOJIOB U JIUTIHJIOB.
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Obopyodosanue: 000pyI0BaHNE
JU1S1 IPOBEICHUS HAOIIOICHU,
WU3MEPEHNN, IKCIIEPUMEHTOB

CxeMaTnyecku n300paxkaTb CTPOCHHE
MOJIEKYJI YTJI€BOI0OB, TUIUIOB

3.5 | HykneuHoBsie Hyxkneunossie kucnotsl: JJHKu PHK. PackpsIBaTh coepkaHue TEPMUHOB
KHCIIOTHL. AT® Hyxneornisl — MOHOMEpPBI Y MIOHATHIA: 1€30KCUPUOOHYKIIENHOBAs
HYKJIEMHOBBIX KHUCIIOT. CTpoeHue kucnota (JJHK), pubonyknennonas
u pynkuuu JTHK. Ctpoenue u pyuknuu | kucnora (PHK), aykneorns,
PHK. AT®: crpoenue u pyHKIHUU. MOJIMHYKJICOTUHAS LCIIb
Jemoncmpayuu: (MOMMHYKIICOTH]T), KOMIJIEMEHTAPHOCTb,
Ilopmpemuwi: JIx. Yorcon, @. Kpuk, ¢dbyukiuu JIHK (xpanenue u nepenaya
M. Yunkunc, P. ®pankiuH. HACJIEJICTBEHHOW MH(POPMAIINHU); BUJIBI
Tabauywl u cxemvi: PHK (undopmarnrionnasi, TpaHCcopTHAS,
«Hyxneunossie kuciotsl; [JHKY, pubocomanbHas); ageHo3uHTpudocdar
«buocunres 6enka», « CTpoeHue (AT®D), makposprudeckas CBs3b.
MoJieKyJiel ATD». XapakTepu3upoBaTh HyKJIEUHOBBIE
ObopydosaHue. CBETOBON MUKPOCKOTI, KHMCJIOTBI KAK XUMUYECKHUE COCITUHEHNUS
MUKpOIpenaparbl Y HOCUTEJIN HACIIEICTBEHHON
UH(pOpMALIUH.
OtmeyaTh 0COOEHHOCTH CTPOCHHUS
MoJIeKyJ1 HykJIenHoBbIX kuciot (JJHK,
PHK) u AT®.
CxemaTHuecku n300paxarb CTpOSHHE
HYKJIEOTHIOB, MOJIEKYJI HYKJIEHHOBBIX
kuciaor, AT®
3.6 | UcTopus u meTojibl [uTosnorus — Hayka O KJIETKE. PackpsIBaTh conepkaHue TEPMUHOB

U3YYEHHUS KIIETKH.
Kiterounas teopus

Kiterounas reopus — npumep
B3aUMOJCUCTBUS UIEH U PaKTOB

Y TIOHSATHI: KJIETKA, IUTOJIOTHS;
PACKpBIBATH COACPHKAHUE MOJTOKEHUN
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B HAyYHOM ITO3HAHUH.
Metoabl U3yueHus KIETKH.
Jemoncmpayuu:

llopmpempul.

A. JleBenryk, P. I'yk, T. llIBaHH,

M. IlIneitnen, K. bap, P. Bupxos.
Obopyodosanue: CBETOBOH MUKPOCKOTI,
MHUKpOIIpEnapaThl paCTUTEIbHBIX,
KUBOTHBIX NOAKTEPUATBHBIX KIIETOK;
PUCYHKHU ¢ MUKpodoTOorpapusiMu
KJIETOK, OJIYYEHHBIE C TTOMOIIIBIO
CBETOBOTO U 3JIEKTPOHHOI'O MHKPOCKOIA

KJIETOYHOM TEOPUHU.

[lepeunciaTh U XapaKTEpU30BaTh
OCHOBHBIE METO/IbI U3yUCHHS KIETKH:
(IpUTOTOBIIEHUE CPE3OB,

OKpalIMBaHUE, MUKPOCKOIIMPOBAHUE,
HeHTpuyrupoBaHue, KyJIbTUBUPOBAHHE
KJIETOK U TKaHEe)

3.7

Kierka
KaK I1eJIOCTHAas
JKUBas CUCTEMA

KieTka kak 1es0cTHas xuBasi CUCTEMA.
OO01re NpU3HAKK KIETOK: 3aMKHYyTast
Hapy»xHas MeMmOpaHa, Mosekybl JJHK
KaK T€HETUYECKUI anmnapar, CHCTEMA
cuHTe3a Oeska. TUmbl KJIeTOK:
3YKAPUOTHYECKAS U ITPOKAPUOTUYECKASL.
Oco0eHHOCTH CTPOCHHUS
MPOKAPHUOTUYECKOUN KIIETKHU.

Krnerounas crenka 6akrepuit. CTpoeHue
JYKapUOTUYECKOU KIETKH. OCHOBHBIE
OTJIMYHS PACTUTEIBHOM, JKUBOTHOM

U rpubHO# KieTku. [loBepXHOCTHBIE
CTPYKTYpPHI — KJIETOUHAs CTEHKA,
TJIMKOKATNKC, UX (PYHKITUH.
[TnazmaTudeckasimeMOpaHa,

PackpeiBaTh coaep:kaHue TEPMUHOB

Y TIOHSTH: KIIETKH (dyKapruoTU4YecKas,
MPOKAPUOTUYECKAs ), TUTa3MaTHIeCKast
MeMOpaHa (TiazmanemMma), TTHKOKaJIMKC,
TPAHCIIOPT BELIECTB (I1aCCUBHBIH,
aKTUBHBIN), DHAOUUTO3 ((parouTos,
MUHOLIUTO3), 9K301IUTO3, KIETOUHAS
CTEHKA, HYKJICOUI.

CpaBHUBaTh MeX]1y OO0
HYKapUOTHUYECKUE U TPOKAPUOTHYECKUE
KJIETKH; OTMEYaTh CXOJICTBO U Pa3INIHsI
B CTPOCHUHU KJIETOK OaKTepui,
YKUBOTHBIX, PACTCHHUU U TPUOOB
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€€ CBOMCTBA M (DYHKIIHH.
Jemoncmpayuu:

Ilopmpempwi: A. JleBenryk, P. I'yk,

T. llIBann, M. Ilnennen, K. bap,

P. Bupxos.

Tabauywl u cxemor: «CTpoeHHE
3YKAPUOTUYECKOM KIETKN», «CTpoeHue
AKUBOTHOU KJIETKW», «CTpoeHUE
pacTUTENIbHOU KIIETKNY», « CTpOCHUE
MPOKAPUOTUYECKOU KIIETKI.
Obopyodosanue: CBETOBOM MUKPOCKOTI,
MUKPOIIPENApAThl PACTUTEIbHBIX,
KUBOTHBIX U OaKTEPUATBHBIX KJIETOK

3.8

CrpoeHnue
AYKAPUOTUYECKOMN
KJIETKH

[MuTonnasma u ee OpraHoU/IbI.
OnnoMeMOpaHHbBIE OPraHOUABI KJIETKU:
OIIC, anmapar ['oybaKH, TU30COMBI.
[TosmryaBTOHOMHBIE OpTraHOU/ bl KJIETKHU:
MUTOXOHAPUH, TIJIACTUIBI.
[IpoucxoxieHne MUTOXOHIPHUIA

v miactua. Bunpl mmactu.
HememOpanHbie opraHouIbI KJICTKU:
prUOOCOMBI, KJIETOUHBIA IEHTP,
HEHTPHUOJIU, PECHUUKHU, )KTYTUKH.
OYHKIIMY OPTaHOUIOB KJIETKH.
Bxurouenns. Anpo — perysnsaTopHsbIin
LEHTp KIeTKU. CTpOCHHUE siipa: sjiepHast
000J109Ka, KapuoIjia3mMa, XpoMaTHH,

PackppiBath copepkaHue TEPMUHOB

Y TIOHSTHIA: ITUTOTIJIa3Ma, OPTaHOU/IBI,
sHjomIazMarudeckasceTs (I11C),
anmapat [ oJIbKH, TH30COMBI, BAKyOJTb,
MUTOXOHAPHH, TUTACTUABI (XJIOPOILIACTHI,
XPOMOIIACTBHI, JIEUKOILIACTHI),
pUOOCOMBI, MUKPOTPYOOUKH, KIICTOUHBIN
IEeHTp (IIEHTPOCOMa), PECHUYKH,
KTYTUKH, BKIIFOUCHHS, PO, sAepHast
000J104Ka, KapuoIjia3Ma, XpOMaTHH,
STPBIIIKO, XPOMOCOMBEI.

OnuceIBaTh CTPOCHHE DYKAPUOTUIECKON
KJIETKH 10 U300pakKeHUSAM

¥ Ha MUKpOTIpenaparax;
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SIAPBIIIKO. XpOMOCOMBI. TpaHcniopT
BEILIECTB B KIIETKE.

Jemoncmpayuu:

llopmpempwi: A. JleBenryk, P. I'yxk,

T. llIBann, M. Ilnennen, K. bap,

P. Bupxos.

Tabauywl u cxemwvl: «CtpoeHue
3YKAPUOTUYECKOM KIETKN», «CTpoeHue
KUBOTHOU KJIETKW», «CTpoeHUE
pacTUTENbHOU KIETKW», «CTpoeHue
MPOKAPUOTUYECKOMN KIIETKHN,
«Ctpoenue saapa KIETKN.
Obopyodosanue: CBETOBOH MUKPOCKOTI,
MUKPOIIpenapaTbl paCTUTEIbHBIX U
KUBOTHBIX KJIETOK.

Jlabopamopnuie u npakmuueckue
pabomol:

Jlabopatopnas pabora Ne 2. «M3yuenue
CTPOEHUS KIIETOK PACTEHH, J)KUBOTHBIX U
OakTepuil MoJ MUKPOCKOTIOM Ha TOTOBBIX
MHUKpOIpENapaTax U UX OMNUCAHUEN

KJIAaCCU(DUITMPOBATH OPTaHOU/IBI

B 3aBUCUMOCTH OT OCOOEHHOCTEH UX
cTpoeHus (0THOMEMOpaHHBIE,
nBymMeMOpaHHbIe, HeMeMOpaHHbIE);
OMKCHIBATH (PYHKIIUU KaXKJOTO
OpraHoOH/a B KJIETKE.
XapakTepu3oBaTh KJIETOYHOE SJIPO KaK
MECTO XpaHEHHUs], epeadn (yABOCHHE
XpOMOCOM) U peanu3aluu
(TpaHCKpHUIILIKS ) HACIEICTBEHHON
uH(GOpMaIUU KIETKH.

[lepeuncriaTh ¥ ONUCHIBATH KOMIIOHEHTHI
a5pa U ux QyHKINH;

CxemaTH4HO U300paXkaTh CTPOCHUE
PACTUTEIBHOU U JKUBOTHOU KJIETKHU.
OOBICHATH OMOJIOTMYECKOE 3HAYEHUE
TPAHCIIOPTA BEILECTB B KJIIETKE

Wroro yacoB no teme 8

Tema 4. /KusHeneATeIbHOCTh KJIETKH

4.1 | OOMeH BelecTB. 2 OOMEH BeIIeCTB, MM METa0OJIU3M. PackpbiBaTh cojiepkaHe TEPMUHOB
[InactTnueckuit Accumuiisanus (TIacTU4eCKuil 0OMeH) Y TIOHATHI: 0OMEH BEIECTB U
oOmeH. DOTOCHHTES. U JTUCCUMIIISIIIUS (DHEPTETUYECKUM MpeBpalleHne YHEPTrun (MeTadoIn3M),
XeMoCcuHTEe3 00OMEH) — JIB€ CTOPOHBI €IUHOTO ACCUMUJISIINS, TUTACTUIECKUN OOMEH,
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npoliecca Metabonuszma. Poib 3aKkoHOB
COXpaHEHUs BEIECTBA U SHEPTUU

B IOHUMaHUK MeTabonmu3ma. TUmbl
oOMeHa BeleCTB: aBTOTPOGHBIN

u retepoTpodusii. Pois hepmeHToB
B 0OMEHE BEIIECTB U MPEBpALICHUU
JHEpruu B KieTke. POTOCUHTES.
CaetoBas 1 TeMHOBas (a3bl
¢doTocuHTe3a. Peakunn porocunTesa.
OddekTuBHOCTH POTOCUHTESA.
3HavyeHue (HoTOCUHTE3a JJIS )KU3HU
Ha 3emuie. BisiHue ycnoBuii cpesl
Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIICHUS
€ro MPOJAYKTUBHOCTH Y KYJbTYPHBIX
pacTeHuil.

XeMOCHHTE3. XEMOCUHTE3UPYIOIINE
OaxkTepuu. 3HaYEHHE XEMOCHHTE3a
JUIA KU3HHU Ha 3eMIIe.
Jemoncmpayuu:

Ilopmpemuwi: K. A. Tumupszes.
Tabauyvt u cxemol: «XJIOPOILIACTY,
«DoTocuHTE3»

JTUCCUMUJISITINS, SHEPTETHUECKII 0OMEH,
dboTocunTe3, GOTONINU3,
dhochopunupoBanue, EPeHOCUYUK
POTOHOB, XEMOCHHTE3.

OnuceiBaTh (HOTOCUHTE3, MMPOIIECCHI,
MPOTEKAIOUE B CBETOBOM U TEMHOBOM
daze.

BBIABIATH MPUIMHHO-CIICACTBEHHBIC
CBSI3U MEX/TY MOTJIOIICHUEM COTHEUHON
SHEPTUH XJIOPODUIIIOM U CHHTE30M
Monekyna ATO.

CpaBHMBaTh UCXO/THBIC BEIIECTBA,
KOHEYHBIE MMPOAYKTHI U YCIOBUS
MIPOTEKAHUS PEAKIMI CBETOBOU

¥ TEMHOBOM (pa3bl (OTOCHUHTE3A,
CpaBHHBaTh (DOTOCHHTE3 U XEMOCHHTE3.
OueHuBath 3HaUeHHE POTOCUHTE3A U
XEMOCHHTE3a JIJIs )KU3HU Ha 3emile

4.2

DHepreTuYeCcKui
obmeH

DHepreTUdecKuii OOMEH B KIIETKE.
Pacimiennenue BemecTs, BbICICHUE

U aKKyMYJIMPOBAHHE YHEPTUH B KJICTKE.
DTansl SHEPTreTHIECKOro oOMeHa.
['mukonus. bpoxkeHuen ero BUbl.

PackppiBath copeprkaHue TEPMUHOB

U TOHSATUI: DHEPreTUUECKU 0OMEH,
TJIMKOJIN3, MOJIOYHOKHCIIOE OpOKEHUE,
CIIUPTOBOE OPOKEHUE, OMOJIOTMUECKOE
OKHCIIEHUE, KJIETOYHOE JbIXaHHUE,
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KucnoponHoe okucienue,

WJIN KJICTOYHOE JIbIXaHHE.
OxucnurensHoe hochopusimpoBaHue.
O} heKTUBHOCTH FHEPTETHUECKOTO
oOMeHa.

Jemoncmpayuu:
Tabauywvt u cxemol: « TUMBITATAHUS,

«MeTabomm3my», « MUTOXOHIPHS,
«JHepreTUYecKul 0OMeH»

JTUCCUMUTIATINSA, (PEPMEHT.
Xapaktepu3oBaTh OOMEH BEIECTB

Y TIpeBpallleHue SHEPruu (METab0Ir3M)
KaK OJIHO UX CBOMCTB HUBOTO.
[lepeuncnaTh 0COOCHHOCTH
MJIACTUYECKOTO U SHEPTETUYECKOTO
oOMEHa B KJIETKE; yCTaHABJIMBATh
B3aMMOCBSI3b MEXTy HUMHU.

Paznuuate TUIIEI 0OOMEHA BEIIECTB

B KJIETKE: aBTOTPO(HBII

U TeTepOTPOHBIIA.

OnuceIBaTh 3TAIBI SHEPTETUUECKOTO
oOMmeHa (TOArOTOBUTEIBHBIN,
OECKHUCIOPOIHBIN, KUCTOPOIHBIN )

Y CPaBHHMBATh UX MEXKIY COOOM.
XapakTepu30BaTh peakliy MIUKOIN3a,
OpOKEeHUSI, KJIETOYHOTO JbIXaHUS;
BBISIBIIATH MPUYMHHO-CJICACTBEHHBIC
CBSI3U MEXTY TITUKOIN30M, KI€TOYHBIM
JIBIXaHUEM U CUHTE30M MOJEKYJI ATO.
CpaBHuBaTh 3QHEeKTUBHOCTD
OECKUCIIOPOTHOTO U KUCIOPOTHOTO
ATAroB

4.3

BbuocunTes Genka

Peaknunu MaTpu4HOTO CUHTE3A.
I'enetnueckas unpopmanus u JJHK.
Peanuzanus reHeTudeckoi nupopmauu
B KJIeTKe. | eHeTuUeCcKUu KO Hero

PackpriBaTh coziepxaHrE TEPMUHOB
U MOHSTHN: T'€H, TCHETUYECKUU KO/,
MaTPUYHBIN CUHTE3, TPAHCKPUIILIHS,
TPAHCIALMS, KOJIOH, aHTUKOJIOH,
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CBOMCTBA. TpaHCKpUNLIMSA — MATPUYHBIN
cunte3 PHK. Tpancasinus — OnocunTes
Oenka. DTamnbl TPAHCIALUU.
KoaupoBanneamnnokucnor. P

0JIb puOOCOMB OHOCHHTE3E OETKa.
Jemoncmpayuu:

Ilopmpemuwi: H.K. Konbuos.

Tabauyet u cxemwvi: «Ctpoenue [JHK»,
«Ctpoenue u GyHKIIMOHUPOBAHHE TeHaY,
«Cunre3s Oenkay, «Permukanms JTHK»,
«I'eHeTHYECKHUM KOI.

Obopyodosanue: MOJIEIN- alTUTMKAIIAN
«Y nBoenue JIHK u Tpanckpumnuys»,
«buocunTes 6enka

pubocoma, IEeHTpaIbHas J0TMa,
MOJICKYJIIpHAst OMOJIOTHSI.

OmnpenensiTh CBOHCTBA TEHETUIECKOTO
Koja (TPHUILIETHOCTh, OJJTHO3HAYHOCTD,
BBIPOXKJICHHOCTD, YHUBEPCAITBHOCTD,
HETIEPEKPBIBAEMOCTh, HETIPEPHIBHOCTH ).
OnuceIBaTh ATAIBI peaaTnu3aluu
HACJICJICTBEHHOW MH(POPMAITUH B KJIETKE.
CpaBHUBATH PEAKIIUN MATPUIHOTO
cuate3amonekyn PHK u Genka B kireTke

4.4

Heknerounsie
(bOpMBI KUZHU —
BUPYCHI

HexkneTounsie GOpMbI )KU3HU — BUPYCHI.
Hcropwust OTKpBITHSI BUPYCOB

(. W. ViBanoBcKkwii).

Oco0eHHOCTH CTPOSHHUS U KU3HEHHOTO
nuKJia BUpycoB. bakrepuodaru.
bone3nu pacreHnit, )KUBOTHBIX

M YEJIOBEKA, BHI3BIBAEMBIC BUPYCAMH.
Bupyc ummyHonedunura uesoBeka
(BUY) — Bo30yauTenb

CII1[a. OOpaTHasi TpaHCKPHUIILIKS,
peBepTasza 1 MHTerpasa.
[Tpodunaktrka pacnpocTpaHeHUS
BUPYCHBIX 3a00JIEBaHUIA.

PackpriBath conepxaHue TEPMUHOB

Y TIOHATUH: BUPYC, BUPYCOJIOTHS,
Karcu, bakrepuodar, BUpyC
uMMmyHoaeduiTa yenoseka (BUY),
OHKOT'€HHbBIE BUPYCHI.
XapakTepru3oBaTh BUPYCHI KaK
HEKJICTOYHYIO (OPMY JKU3HH;
O0COOEHHOCTH CTPOCHUS

U )KU3HENIeATEIbHOCTH BUPYCOB.
OnuceIBaTh )KU3HCHHBIN ITUKIT BUPYCOB
UMMYHOIe(PHUITTA YeIOBEKA; Pa3IniaTh
Ha pucyHkax BTM ((Bupyc Tabaunou
M03auku), bakrepuodar, BUY.
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Jemoncmpayuu:

Ilopmpemuwi: J1. 1. IBaHOBCKHIA.
Tabauyvt u cxemol: «BUpycCh»,
«bakrepuodarny; «CtpoeHue

1 >ku3HeHHBbIN nukia Bupyca CITNda,
OakTepuodara.

Obopyoosanue.: MOJENb CTPYKTYPbI
JIHK; MmarauTHas MOi€/Ib-aNIIMKALIIS
«CTpoeHUE KIETKI»

OOG0CHOBBIBATH U COOJIIOIATH MEPHI
npodMIAKTUKN PACTIPOCTPAHEHUS
BUPYCHBIX 3a00JI€BaHHIA
(pecniupaTopHbIe, KEITYA0UHO-
KUIICYHbIE, KJICIIEBON SHIIE(ATHT,
BUY-undexims)

Htoro yacos 1o teme 6
Tema 5. PazMHOKeHHe W MHIAMBHAYAJIbHOE Pa3BHTHE OPraHHU3MOB
5.1 | JKusHeHHbII UK 1 KiteTouHBIN UK, WK )KU3HCHHBIA UK | PacKkpbIBaTh COJIcpikaHHEe TEPMUHOB

KJIeTKH. [lenenue
KJIETKU. MuTo3

knetku. Mutepdasza u MuUTO3.
[Ipomneccrl, mpoTekaroniue B uHTepdase.
Penukanus — peakiusi MAaTpUIHOTO
cunte3a JIHK. Ctpoenue xpomocom.
XPpOMOCOMHBII HAOOP — KAPUOTHII.
JIMTIIONAHBIN U TallJIONJHBIN
XPOMOCOMHBIE€ HA0OPBI. XPOMATH/IBI.
[{uTosmornyeckre OCHOBBI PA3MHOKEHUS
Y UHJMBUAYAJIbHOTO Pa3BUTHS
OPraHu3MOB. [/[elleHue KIIETKU — MUTO3.
Craaun muto3a. [Ipouecchl,
MPOUCXO/IAIINE HA PA3HBIX CTAIUIX
MMTO3a. bHOJIOrnYeCcKni CMBICII MUTO3A.
[Iporpammupyemast rubGeshb KISTKA —
aroInTo3.

W TIOHATHM: KJICTOYHBIN ITUKII,
uHTep(dasza, peayrimKaims, XxpoMocoma,
KapUOTHII, TAIUIOWIHBIN, TUTIIION AHBII
XPOMOCOMHBI HA0Op, XPOMATHU/IBI;
MHTO3 €ro cTaauu: npodasa, meradasa,
anagasza, Tenodasa.

OnuceIBaTh KU3HEHHBIN [TUKJT KJIETKU;
MEPEUYUCIIATh U XapaKTepUu30BaTh
MePUOJIbl KIIETOYHOTO 1IUKJIA,
CpPaBHUBATH UX MEXY COOOM.
OnuchIBaTh CTPOEHUE XPOMOCOM,
KapHOTHUIIOB OPraHW3MOB, CPaBHUBATH
XPOMOCOMHbBIE€ HA0OPHI KJIETOK.
CpaBHUBATh CTA U MUTO3A.

PaznuyaTh Ha MUKpOIIpenaparax
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Jemoncmpayuu:

Tabauywl u cxemol: «KIETOYHBIN ITUKID,
«Pennmukanus [IHK», «Ctpoenue
XpPOMOCOMBI», « MUTO3»; MarHUTHas
MOJIeTb-anIIuKaIus «Jlenenue KIeTKkny;
moxens JJHK.

Obopyoosanue.: CBETOBOM MUKPOCKOIT U
Mukponpenapat «Kapruoknnes B KiieTkax
KOpELIKA JIYKa».

Jlabopamopnwie u npakmuueckue
pabomol:

JlabopaTopnas pabota Ne 3.
«HabnroneHue MuTo3a B KJIeTKax
KOHYHMKA KOpEIIIKa JTyKa Ha TOTOBBIX
MUKpOIIpenapaTax»

Y PUCYHKAX CTaJINA MUTO3A.
PackpbIBaTh OMOJIOTUYECKUN CMBICT
MHUTO32

5.2

dopmbl
Pa3MHOXEHHUS
OpraHu3MOB

®dopMBI pa3MHOKEHHS OPTaHU3MOB:
0ecI10JI0€ U MOJIOBOE.

Busr 6ecronioro pa3MHOXKEHHUS:
JleJIEHNE HAJIBOE U IOYKOBAHHUE
OJIHO- I MHOT'OKJICTOYHBIX,
CropooOpa3oBaHKE, BEreTaTUBHOE
pPa3sMHOKCHHE.

HckyccTBeHHOE KJIOHUPOBAHNE
OpraHM3MOB, €0 3HAUYCHHE
JUISICENIEKIIU .

[TosmoBoO€E pa3MHOXKEHUE, ETOOTIANYUA
oT O€eCII0JIOTO.

PackpwiBaTh copepkaHue TEPMUHOB
Y TIOHSITUIA: PA3MHOXEHUE, KIJIOH,
MTOJIOBBIC KJIICTKH (TaMeThl),
ANLEKJIETKA, CIIEPMATO30M1, 3UTOTA,
JICIICHHE HAJIBOE, TIOUKOBAHUE,
CTIOpYJISAIIHS, (PparMeHTaIs,
BEreTaTUBHOE Pa3MHOXKEHHUE,
CEMEHHOE Pa3MHOKEHUE, OTbIJICHUE,
JIBOMHOE OTIOJIOTBOPEHUE, TI0JIOBHIC
JKEJIe3bl, CCMCHHUKH, SMIYHUKH,
OILIOIOTBOPEHHE (HAPYIKHOE,
BHYTpPEHHEE).
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Jemoncmpayuu:

Tabauyel u cxemvt: «POPMBbI
Pa3MHOXKEHUS OPTAHU3MOBY, «J{BOITHOE
OIUJIOJIOTBOPEHUE YLBETKOBBIX
pacTeHun», «/leneHue KieTku
Oaktepun», «BereratuBHOE
pa3sMHOXKEHUE pacTeHui», « CTpoeHue
MOJIOBBIX KJIETOK»

XapakTepu3oBaTh 0COOCHHOCTH

W 3HaYeHHEe OECIOIOTO

Y TI0JIOBOT'O CTIOCOOO0B

Pa3MHOKCHHSI.

Boienats BUbI O€Coaoro
Pa3MHOKEHUST; BBISBIISATH B3aMOCBSI3U
Mexay (opmamu u cocobamu
Pa3MHOXEHUS, U X OMOJIOTHYECCKUM
3HAYCHUEM.

Bnanets npriemMamMu BereTaTUBHOTO
Pa3MHOXEHUS KyJIbTYPHBIX pACTCHUN
(Ha mpuMepe KOMHATHBIX).
XapaKTepru30BaTh MOJIOBBIC KIICTKH:
STUTIEKJICTKH, CTIEPMATO30HU/IbI;
BBISIBIIATH OCOOCHHOCTHU

UXCTPOCHHUSI

5.3

Meiios

Meiio3. Ctaguu meiio3a. [Ipoueccsi,
POUCXOJIAIIME HA CTAIUSIX ME03a.
[ToBeneHne XxpoMOCOM B MEHO3E.
Kpoccunrosep. brosiornueckuii CMbICIT
Y 3HAYCHHE MENO03a.

Jemoncmpavyuu:

Tabauysl u cxemol: «JleneHUE KISTKI,
«Meiios».

Obopyoosanue: moaens JIHK;
MarHuTHasi MOJEIb-anIlIuKALUs
«JleneHue KIETKM»

PackpeiBath copepkaHue TEPMUHOB

U TIOHATUM: MEM03, KOHbIOTalHs
XPOMOCOM, MEePeKpecT (KPOCCUHTOBEP)
XpPOMOCOM, TaMETHI.

XapaxkTepuszoBaTh MeH03 Kak Crloco0
KJIETOYHOTO ICJICHUST; ONTUCHIBATh MENO03
0 CTaJusIM; CPAaBHUBATH CTAJIUU MeH03a
Y MHUTO3a.

PaznuyaTh Ha pUCYHKAX CTaIUU MEi03a;
PacKphIBaTh OMOJOTUYECKOE 3HAYCHUE
Meio3a

44




denepanbHas padoyas nmporpamma | bruonorus. 10-11 kinaccel (6a30BbIi YPOBEHB)

5.4 | ObpazoBanme ["ameTorenes — npouecc 00pa3oBaHus PackpbiBaTh cojiep>kaHUEe TEPMUHOB
U pa3BUTHE MTOJIOBBIX KJIETOK YKUBOTHBIX. Y MTOHSITUM: TaMETOT€HE3, CIEPMATOreHE3,
MTOJIOBBIX KJIETOK. [TonoBekle Kemne3bl: CEMEHHUKHI OOT€HE3, CIEPMATO30U /I, AKPOCOMA,
OrmiogoTBOpEHNE u ssmyHuKkd. OO0pa3oBaHuE U pa3BUTHE SUIIEKIIETKA, MOJISPHBIE TEIbIIA.
MTOJIOBBIX KJIETOK — raMeT (CepMaTo30M I, | XapaKkTepu3oBaTh 0COOEHHOCTH
SIMIEKIIETKA) — CIIEpMaTOreHE3 ramMeToreHesa y )KMBOTHBIX U €T0 CTaJ/luu;
u oorene3. OCOOEHHOCTU CTPOCHUS TIOJIOBBIE KJIICTKH JKUBOTHBIX 1 OTIHICHIBATH
SIMIIEKJIETOK ¥ CIIEPMATO30U/I0B. MIPOIIECC UX PA3BUTHUSL.
OmnonorBopenue. [lapTeHorenes. CpaBHUBATH CIIEPMATOrEHE3 U OOTECHES.
Jemoncmpayuu: OnuceiBaTh OMIOJOTBOPEHUE,
Tabauywr u cxemor: «lIpsmoen HepsiMoe | OMOJIOTMYECKOE 3HAUECHUE
paszBuTHe, «I'ameToreHes OTUIOJOTBOPEHUS
y MJICKOTIUTAIOUIUXHU YEJIOBEKaY.
Obopyodosanue: MoJieIL MeTadazHOU
XPOMOCOMBI, MUKPOCKOTI,
MUKponpenapatbl «CrepMaTo30U/IbI
MJICKOITUTAIOIET 0y, « ANIeKIIeTKa
MJIEKOTIUTAIOLLIET 0.
Jlabopamopnuie u npakmuueckue
pabomol:
JlaGoparopnas pabota Ne 4. «3yuenue
CTPOCHUS TMOJIOBBIX KJIIETOK Ha TOTOBBIX
MUKpOTIpenaparax»
5.5 | UnauBuyanbHOE NunuBuayanbHoe pa3BuTue (OHTOreHe3). | PackpbiBaTh coiepkaHne TEPMUHOB
pa3BHUTHE OMOpHOHAIBPHOE PA3BUTHE Y TIOHSATHUI: OHTOTE€HE3, IMOpUOTEHE3,
OpraHU3MOB (3MOpuroreHe3). DTarbl SMOPUOHAIBHOTO | 3Ur0Ta, IpoOJIeHKE, OJaCTOMEPBI,

Pa3BUTHA Y ITIO3BOHOYHBIX JKHBOTHBIX:

MopyJia, 6yactysa, 0JacToleb,
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IpobieHue, racTpysIus, OpraHOTeHE3.
[TocTamOproHanbHOE pa3BUTHE. THIIBI
MOCTAIMOPHUOHAIBHOTO Pa3BUTHSL:
psIMOE, HE IPSIMOE (JINYMHOYHOE).
Bunusinue cpensl Ha pa3BUTHE
OpraHu3MOB; (PaKTOPHI, CTIOCOOHBIE
BBI3BIBaTh BPOXKICHHBIE YPOJICTBA.

Poct u pa3Butue pacrenuii. OHTOreHe3
LBETKOBOI'O PACTEHUSI: CTPOCHUE CEMEHH,
CTaJuu Pa3BUTHUSL.

Jemoncmpayuu:

Tabauywl u cxemwvl: «OCHOBHbBIE CTaAUH
OHTOreHe3a», «IIpssmoe u HenmpsiMoe
pa3BUTHEY, «J|BOMHOE OMIJIOAOTBOPEHNE
YUBETKOBBIX PACTEHUI

racTpyJa, HelpyJa, OpraHoreHes;
3apOABIIIEBBICIIUCTKHU: IKTOACPMA,
Me30/IepMa, SHTOAEPMa;
MOCTIMOPUOHAIBHOE PAa3BUTHE: MIPSIMOE
1 HenpsiMoe (JTMIMHOYHOE); MeTaMop(o3,
Meracropa, MHUKpOCIIOpa, MbUIbLIEBOE
3€pPHO, CIIEPMUH, 3aPOABIIIEBBIA MEIIOK,
JBOMHOE OILJIOIOTBOPEHHE.
Onpenenstsb 3Tarbl SMOPUOHATILHOTO
Pa3BUTHS XOPJIOBEIX HAa CXeMaX

U TperapaTax U OIMUCHIBATH MPOIIECCHI,
MIPOUCXOISIINE HA KAXKIOM dTarle.
CpaBHUBATh NMEPUO/IBI OHTOTCHE3A;
MPSIMOE U HETIPSAMOE (JTMYMHOYHOE)
MOCTAIMOPHUOHAIBHOE Pa3BUTHE,
3apOBIIIN YeJIOBEKA U IPYTUX
XOP/IOBBIX.

OOBICHATH OMOJIOTHYECKOE 3HAYCHUE
pa3BUTHS ¢ METaMOP(HO30M;
OTPHIIATEILHOE BIMSHUE aJIKOTOJIA,
HUKOTHHA U JAPYTHX TEPATOTEHHBIX
(bakTOpOB Ha pa3BUTHE 3aPO/IbIIIA
YeJIoBeKa.

OnuceIBaTh NPOIECC IBOMHOTO
OTIOIOTBOPEHMS Y IIBETKOBBIX
pacTeHU

HToro yacoB nmo teme
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Tema 6. HaciiencTBeHHOCTh M H3MEHYHUBOCTH OPraHU3MOB

6.1 | 'eneTuka — Hayka 1 IIpeameT u 3a1a4n FEHETUKH. PackpbIBaTh cofepkaHue TEPMUHOB
O HACJIEICTBEHHOCTH Pounb nuronorun u sMOproIOTUU Y TIOHSTHIL: T€H, FTEHOM, T€HOTHII,

Y U3MEHYHUBOCTHU B CTAHOBJICHUU T'eHETUKU. Bkiaz (dbeHOoTHUII, XPOMOCOMBI, AJIJICNIbHBIE TEHBI
POCCHICKUX U 3apyO€KHBIX YUEHBIX (annenu), rOMO3UrOTa, F€TEPO3UTOTa,
B Pa3BUTHE F'€HETUKU. METOIbl TCHETUKH | JOMUHAHTHBIN IPU3HAK (T€H),
(ruOpUIOTIOrNYECKUH, PELECCUBHBIN MPU3HAK (T€H), YucTas
LIUTOT€HETUYECKHI, MOJIEKYJISIPHO- JVHUSL, THOPUL.
TeHETHUYECKUN ). [lepeuncnarh U XxapakTepU30BaTh
OCHOBHBIE T€HETUYECKUE MMOHATHS. METO/Ibl TEHETUKH: THOPUIOJIOTUYECKHI,
['eHeTHUECKast CUMBOJIMKA, LHUTOT€HETUYECKHM, MOJIEKYIISIPHO-
UCII0JIb3yEeMasl B CXEMaX CKPEIIMBAHUN. | TCHETHYECKUI; TOMUHAHTHBIC
Jemoncmpayuu: Y PELIECCUBHBIE IPU3HAKU PACTEHUI
Ilopmpemui: I'. Mennens, T. Mopras, Y KUBOTHBIX.
H. 1. BaBunos, C. C. UeTBepuKOB, [Tosib30BaThCS FEHETUYECKOM
H. B. Tumo¢deen-PecoBckuii. TEPMHUHOJIOTHEN U CUMBOJIMKON
Obopydosanue: MOJI€Tb- AaNITITUKALIUS JUISL 3aIIMCH TEHOTUITHYECKUX CXEM
«MOHOrHOPUIHOE CKPELIUBAHUEY, CKPEILMBAHUS
repbapuii «['opox moceBHOI»

6.2 | 3akoHOMEpHOCTH 1 3aKOHOMEPHOCTH HACJIEI0BAHUS PackpbiBaTh cofepkaHue TEPMUHOB
HACJIEJOBaHUS IPU3HAKOB, YCTAHOBJICHHBIE Y TIOHATUIN: MOHOTHOPUAHOE
MIPU3HAKOB. I'. Mennenem. MoHorubpuHoe CKpeluBanue, (eHOTUITHYECKUE
Monorubpuanoe CKpeluIuBaHue. 3aKOHeAMHO00pa3us IpyMNIbl, THOPUIOIOTUYECKUIT METO/,
CKpEILMBAHNE ruOpuI0B NepBOro nokoyieHus. [IpaBuino | 4ucThie TMHUH, TOMUHUPOBAHUE T€HOB

JOMUHUPOBAHUS. 3aKOH paclIeTICHUS
MPU3HAKOB. [ MMOTE3a YUCTOTHI TaMeET.
[TommHOEHM HEMOJIHOE TOMHUHUPOBAHUE.

(moJIHOE, HETMOIHOE), pacUIEIICHUE
B MIOTOMCTBE.
OnuchIBaTh METOAUKY ITPOBEACHUS

47




denepanbHas padoyas nmporpamma | bruonorus. 10-11 kinaccel (6a30BbIi YPOBEHB)

Jemoncmpayuu:

Ilopmpemui: I'. Mennens.

Tabauywl u cxemovl. «MOHOTUOPUTHOE
CKpELIMBAaHUE U €r0 IUTOICHETUYECKas
OCHOBa», «3aKOH PacCIICIICHUS U €r0
LIUTOT€HETUYECKAs] OCHOBa», «3aKOH
YUCTOTHI TAMETY.

Obopyoosanue:

MOJIeU-aNIIMKauu «MoHorubpuHoe
CKpenuBanue», «Henomnoe
JOMUHUPOBaHUE», repbapuii «I opox
ITIOCEBHON»

I'. MeH1e1eMOTIBITOB 10 U3YYEHUIO
HACJIEIOBAHUS OJIHOU Mapbl MPU3HAKOB
y TOpOXa MOCEBHOTO.

PackpsiBaTh conepkaHue 3aKOHOB
eIMHOO00pa3usi THOPHUIOB MIEPBOTO
MTOKOJICHUS W 3aKOHA PACILIETUICHHUS.
OOBSACHSTH TUIIOTE3Y YUCTOTHI TaMeET.
3anuceIBaTh CXeMbl MOHOTHOPUTHOTO
CKpeNIMBaHus, OOBIACHSITH €T0
[UTOJIOTUYECKUE OCHOBBI U pEIIaTh
TEHETUYECKUE 3aaUn

Ha MOHOTHOpUJIHOE CKpEIMBAHUE

6.3

Jurubpunnoe
CKpelIMBaHue.
3aKOH HE3aBHUCHUMOT'O
HAaCJeIOBaHUS
MIPU3HAKOB

JuruOpuaHoe ckpenrBanue. 3aKoH
HE3aBUCUMOTO HaCJICIOBAHUS
npu3HakoB. [{[uToreHeTnyeckrne OCHOBBI
JTUTHOPUIHOTO CKPEIIUBAHMS.
AHanu3upyroniee CKpelBaHue.
Hcnonb3oBaHre aHATU3UPYIOLIETO
CKpENTUBAHUS VIS OTIPEACIICHHUSI
Te€HOTHUITa OCOOMU.

Jemoncmpavyuu:

llopmpemuwi: I'. MeHemnsb.

Tabauysl u cxemst: «JlurudpugHOe
cKkpeluBanuey, «llutonorndyeckue
OCHOBBI TUTHOPUTHOTO CKPEIITUBAHUS.
Obopyodosanue: MOJIEIb- AlTUIUKAIIUS
«JlurubpuiHoe CKpenBaHue)

PackpbIBaTh cojiepKaHUE TEPMUHOB

Y TIOHATHI: TUrHOpUAHOE CKPELIMBaHUE,
aHAIM3UPYIOIEE CKPEIIMBAHUE.
OnuceiBaTh onbITH I'. Menaens

110 M3YYEHUIO HACJIeI0BaHUs ABYX Map
IIPU3HAKOB Y TOPOXa ITOCEBHOTO.
PackpriBaTh conepkaHue 3aKoHa
HE3aBUCUMOTOHACIIE0BAHMS PU3HAKOB.
IIpumeHsaTs MaTEMaTHYECKUN pacyeT

C MOMOIIbI0 METOJa MEPEMHOKEHUS
BEPOSITHOCTEN U 3aMKCh C MOMOIIBIO
(EHOTUNTMYECKUX PATUKATIOB
paciIeIeHHs] TPU3HAKOB y MOTOMKOB
1o ()EHOTHITY U TE€HOTHUITY.

3anuceiBaTh CXEMbI AUTUOPUTHOTO
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CKpCIIUBAHUA, O0OBACHATH €T0
IMUTOJIOTNMYCCKNEC OCHOBLI U pCIIATh
IFCHCTUYCCKUC 3a4a4Yl Ha I[I/IFI/I6pI/II[H06
CKPCIIMBAHNUC

6.4

CueruieHHOE
HAacJIeJOBaHUE
MIPU3HAKOB

CueruieHHOE HacJIeI0BaHKE TPU3HAKOB.
Pabota T. MopraHna 1o cuerieHHOMY
HaclieIoBaHUIO TeHOB. Hapyiienue
CLEIJICHUS TEHOB B PE3yJIbTaTE
KPOCCUHTOBEpa. XpOMOCOMHAs TEOPUS
HACJIEICTBEHHOCTH.

['eneTnueckue KapTel.
Jemoncmpavyuu:

Ilopmpemuwi: T. MopraH.

Tabnuywl u cxemol: «Menosy,
«I'eneTnueckue KapThl PAaCTCHUH,
KUBOTHBIX U YEIIOBEKAY,
«B3auMoaelicTBre alJIeJILHBIX T€HOBY.
Obopydosanue: MUKponpenapar
«po3oduna» (Hopma, MyTariuu Gopmsl
KPBUIBEB U OKPACKHU TE€Ja), MUKPOCKOIIL,
Mopenb-anmnkanus «llepexkpect
XPOMOCOM.

Jlabopamopnuie u npakmuueckue
pabomot:

JlaboparopHas padota Ne 5. «M3yuenue
PE3yIbTATOB MOHOTHOPHTHOTO

Y JUTUOPUIHOTO CKPEIUBaHUS

PackpeiBaTh conepkanne TEPMUHOB

Y ITOHATUM: CLIETUICHHOE HACJIEI0BAHNE
MPU3HAKOB, PEKOMOMHAIMS T€HOB,
T€HETUYECKUE KapThl XPOMOCOM,
MOpraHu/a.

Ha3piBaTh OCHOBHBIE I10JI0KEHUSA
XPOMOCOMHOU TEOPUHU
HacnencTseHHocTH T. Moprana;
pacKpbIBaTh COJIepKaHUE padOThI

T. Moprana 1o cuerieHHOMY
HACJIEJOBAHUIO T€HOB U IPUYHHBI
HapyILIEHUs CUEIICHNS] MEXK LY T€HAMHU.
3anuceIBaTh CXEMbI CKPELUBAHUS

IIPY CLECIJICHHOM HACJIEI0BAHUH,
OOBSACHSTH NPUUMHBI PEKOMOMHAIIUU
I'€HOB, ONPEAEIIATH YACIIO IPYIIII
CUEIJICHUSI TEHOB; PEIIATh TEHETUYECKHE
34141 HA CLEIUIEHHOE HACJIEA0BaHUE
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y Ap0o30(HIIBI HAa TOTOBBIX
MHKpOIIperapaTax»

6.5 | ['eneruka nona. I'eneTnka noma. XpoMOCOMHOE PackpbIBaTh cofiepkaHue TEPMUHOB
Hacnenosanue OIIpENEICHUE OJIa. AYTOCOMBI U TMIOHATHUIA: XPOMOCOMHBIN Habop,
IIPU3HAKOB, Y TIOJIOBBIE XpOMOCOMBI. ['OMOrameTHbie | @yTOCOMBI, TIOJIOBBIC XPOMOCOMBI,
CLCIUICHHBIX C ITOJIOM Y T€TEPOTraMETHBIE OPraHU3MBI. rOMOTr'aMETHBIN I0JI, TETEPOraMETHBIN

HacnegoBanue npu3HaKkoB, CUEIJIEHHBIX | ITOJI, CLIEIUIEHHOE C II0JIOM HACJIEJOBAaHUE
C II0JIOM. IIPU3HAKOB.
Jemoncmpayuu: OOBACHATH HUTOJIOTMYECKUE OCHOBBI
llopmpemuwi: I'. Menpaens, T. Mopras, XPOMOCOMHOT'O MEXaHU3MAa ONPEACIEHUS
H.N. BaBuios. [10J1a y pa3jIMYHBIX OPraHU3MOB.
Tabnuywl u cxemvi: «I'eHeTHKa 110I1aY, CpaBHHBaTh 3aKOHOMEPHOCTH
«3aKOHOMEPHOCTH HACIIEOBaHUS, HACJICI0BAHNS IIPU3HAKOB, CLICILICHHBIX
CLEIUICHHOTO C ITOJIOM», «KapruoTuIibl U HE CLCIUICHHBIX CIIoJI0oM. Pemarts
YeJIOBEKa U KMBOTHBIX) IFCHETUYECKUE 3a/1a4d Ha HACJIEJOBAHUE
CLEIUICHHBIX C II0JIOM IIPU3HAKOB

6.6 | 1I3MeH4YnBOCT®. N3menunBOCTh. BUABI N3MEHUNBOCTHU: PackpsIBaTh copepkaHue TEPMUHOB
Henacnencresennas HEHACJICICTBCHHAs U HACJICICTBCHHASL. Y NIOHATUHN: U3MEHYNUBOCTb,
U3MEHYUBOCTD Ponsb cpensl B HEHACIIEICTBEHHON HACJICACTBCHHAs U3MEHUYUBOCTb,

U3MEHYUBOCTH. XapAKTEPUCTUKA
MOIU(DUKAITMOHHON U3MEHYUBOCTH.
BapuanunonHsbii psa v BapualiOHHas
KkpuBas. Hopma peakuuu npusHaka.
KosnuecTBEeHHBIE M KAYECTBEHHBIE
IIPU3HAKU U UX HOPMA PEaKLIUHU.
CpoiicTBaMoAU(PUKALIMOHHOM
U3MEHYUBOCTH.

HEHACJIEJICTBEHHAs! U3MEHUYUBOCTb,
MoAU(UKAIIMOHHAS U3MEHYUBOCT,
BApUAIIMOHHBIN psiJi, BApUAHTA,
BapuallMOHHAsl KpHBasl, MPU3HAK,
HOpPMAa PEAKLNH, KOJIMYECTBEHHbBIE
Y KQUYECTBECHHBIC IPU3HAKH.
KnaccudummpoBats BUIbI
M3MEHYMBOCTH U BBISIBIISITh UX
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Jemoncmpayuu:

Tabauywl u cxemwvl: «Buasl
U3MEHYHBOCTIHY, «MoaudukarmonHas
U3MEHYUBOCTDHY.

Jlabopamopnvie u npakmuueckue
paoomuwl:

Jlabopatopnas padota Ne 6. «3yuenue
MOAU(UKAIMOHHON N3MEHUNBOCTH,
MOCTPOEHUE BapUAIMOHHOTO Psijia

Y BApUALMOHHOW KPUBO»

Oumonornyeckue 0COOCHHOCTH.
ITepeuncnsate cBOMCTBA
MOAU(PUKAIIMOHHON N3MEHUYUBOCTH

U OOBSCHATH €€ 3HAUCHUE

JUIS1 OPTaHU3MOB.

PaznuyaTh KOIMYECTBEHHBIE

Y KQUECTBEHHBIE MTPU3HAKH; CTPOUTH
BAPUALIMOHHBIN PsiJl, BAPUALTMOHHYIO
KPUBYIO, BBIYUCIIATH CPEIHEE 3HAUCHHE
MpU3HaKa

6.7

HaCJ'Ie,IICTBGHHa}I
N3MCHYHNBOCTD

HacneacTBenHasi, Uiy reHOTUITHYECKast
u3MeHuYnBoCcTh. KoMOnHaTHBHAs
U3MEHYMBOCTh. M€ei03 U OJI0BOU
IIPOIIECC — OCHOBA KOMOWHATUBHOM
U3MEHYUBOCTU. MyTallMOHHAS
U3MEHYHUBOCTb.

Knaccudukanus myTaiuii: TeHHbIE,
XPOMOCOMHBIE, T€HOMHBIE.
YacToTa v NpUYNHBI MyTalUH.
MyrtareHnHbie (GaKTOPBHI.

3aKOH TOMOJIOTHYECKUX PsIJIOB

B HACJIEICTBEHHON U3MEHYMBOCTHU
H. 1. BaBunosa. Buesaepuas
HACJIEJICTBEHHOCTh U U3MEHUYUBOCTb.
Jemoncmpayuu:

Ilopmpemui: I'. ne ®pu3, H. N1. BaBunos.

Tabauysl u cxemol: «MyTalMOHHAS

PackpriBaTh conep:xaHue TEPMUHOB
Y IIOHATHI: HACJICACTBEHHAs
U3MEHYMBOCTb, KOMOMHATUBHAS
U3MEHYUBOCTb, MyTallUOHHAS
U3MEHYUBOCTb, MyTaHT, MyTallNU:
TE€HHBIE, XPOMOCOMHBIE, T€HOMHBIE;

IMOJIMINNION NS, aHCYIIIION WA, MyTar CHEI.

XapakTepu3oBaTh HACIEICTBEHHYIO
M3MEHYUBOCTh; (OPMYJIUPOBATH 3aKOH
TOMOJIOTUYECKHX PSJIOB

B HACJIEACTBECHHON N3MEHUHNBOCTH

H. 1. BaBusioBa u 0OBSICHATE €r0
3HAYEHUEISI OMOJIOTHU MU CEJICKIUH.
KnaccudummpoBats MyTauu: TeHHbIE,
XPOMOCOMHBIE, TCHOMHBIE U IPUBOJIUTH
IIPUMEPBI MyTalU K.

OOBSICHATH IPUUMHBI BOSHUKHOBEHUS
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U3MEHYUBOCTHY.

Obopyodosanue: MUKPOCKOII,
Mukpomnpenapar «po3zodpuna» (Hopma,
MyTaluu GOpMbI KPBUILEB U OKpacKa
TeJa); KOMHATHBIE PACTEHHUS C TIECTPOM
OKPAaCKOM JINCTHEB.

Jlabopamopnbsie u npakmuueckue
pabomol:

JlaboparopHas padota Ne 7. « AHanu3
MyTaIuil y 1po30(Q bl Ha TOTOBBIX
MUKpOIpenapaTax»

MyTalui, posib (PaKTOPOB-MYyTareHOB.
CpaBHuBaTh BUIbl MyTallU; BBISBISTH
IIPUYUHBI HACJIEACTBEHHOU
U3MEHYUBOCTH, UCTOUHUKHU MYTarceHOB
B OKpYyXarolei cpene (KOCBEHHO).
XapaxkTepu3oBaTh BHESACPHYIO
HACJIEICTBEHHOCTb U N3MEHUUBOCTb

6.8

['eneTuka 4yeaoBeka

I'eneruka yenoseka. Kapuorun
YeJIOBEKa.

OCHOBHBIE METO/Ibl TCHETHUKH YEJIOBEKA:
IreHeaJIOrnYeCKHi, OJIU3HEI[OBBIH,
IIUTOTCHETHYCCKHM, ONOXUMUUCCKUI,
MOJIEKYJISIPHO-TEHETUYECKU.
CoBpeMeHHOE OIpe/IeJICHUE TeHOTUIIA!
MOJTHOT€HOMHOE CEKBEHUPOBAHUE,
F€HOTUITUPOBAHUE, B TOM YHCIIE

¢ nomouipto [1I[P-ananu3a.
HacnencrBennble 3a001€BaHUS
YeJI0BEKa: TeHHEIE 00J1e3HU, 001e3HU

C HaCJICACTBEHHOM
MPEIPACIIONIOKEHHOCTBIO, XPOMOCOMHBIE
0osie3an. CoMaTH4YeCKue

Y TCHEPATUBHBIC MyTallHH.

PackpriBaTh cofiepkaHuE TEPMUHOB

¥ TIOHSTHIA: KAPHOTHIT YEIIOBEKa,
[IUTOTEHETHYECKUN METOI,
TeHEAIOTUIECKUI METO/I, POAOCIOBHEIE,
ONM3HELIOBBI METO/1, HACIIEACTBCHHBIE
0omne3Hu: (MOHOTECHHBIE,

C HACJIEICTBEHHON
PEIPACIONOKEHHOCTHIO,
XPOMOCOMHBIE), METUKO-TEHETUIECKOE
KOHCYJIbTUPOBAHUE.

[lepeuncnsT 0COOEHHOCTH U3yUEHUS
T'CHETHKH YEJIOBEKA; IPUBOIUTH
PUMEPHI HACJIEICTBEHHBIX O0JIe3HEeH
YeJI0BeKa, XapaKTepHU30BaTh METO bl UX
npo(UIaKTUKN; 0O0CHOBBIBATH 3HAUECHUE
MEIMKO-TE€HETHYECKOTO
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CtBoJoBBIC KJIETKH. [[pUHIIATIBI
3I0pPOBOT0 00pa3a KU3HU, TUATHOCTHKH,
pOoUIAKTUKY U JICUCHUS TCHETUICCKUX
Oonesnei. Meauko-TeHETHIeCKOe
KOHCYJIbTHPOBaHKE. 3HAUYCHUE
MEIUIIMHCKONW I'eHEeTUKHU

B IIPEIOTBPAIICHUH U JICUCHUN
TCHETUYECKUX 3a00JICBaHMI YEIIOBEKA.
Jemoncmpayuu:

Tabauywvt u cxemor: «HacnenoBanue
pesyc-paktopay, «['eHeTuka rpymnmn
KPOBUY.

Jlabopamopnsle u npakmuueckue
pabomot:

[TpakTuueckas pabora Ne 2.
«CocraBiicHHE B aHAJIM3 POJIOCIOBHBIX
YEITOBEKa»

KOHCYJIbTUPOBAHU.
BbIABISTH U cCpaBHUBATh MEXTY COO0M
JIOMUHAHTHBIE U PELIECCUBHBIE IPU3HAKH
YEJIOBEKa.

CocTaBisaTh U aHATU3UPOBATH
POJIOCIIOBHBIE YEJIOBEKA

Ntoro yacoB no teme 8

Tema /. Cesiekuusi OpraHusMoB, OCHOBbI OMOTEXHOJIOTUM

7.1 | Cenexuus Kak HayKa 1 Cenekuust Kak HayKa U Mpoliecc. PackpriBaTh copepkaHue TEpMUHOB
U Ipolecc 3apOKACHHUE CCIIEKIIMY U JOMECTUKALIAA. | M MOHSATHIA: CEJIEKIHs, COPT, IOPoa,

VYuenue H. U. BaBunosa o nentpax
MHOT000pa3us U MPOUCXOKACHUS
KYJIbTYPHBIX PACTEHHM.

L{eHTpbI MPOUCXOKICHHS JOMAITHUX
KUBOTHBIX.

Coprt, nopoja, mramm.

HITaMM, TOMECTHKAIIHS,
WIN OJIOMAITHUBAHUE, [IEHTPHI
MHOT000pa3us U MPOUCXOKICHUS
KYJITYPHBIX pacTCHUM

Y JKUBOTHBIX, THOPUIU3AIIHS,
MCKYCCTBEHHBIN 0TOOD.
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Jemoncmpayuu:

llopmpemwi: H. 1. BaBunos.
Tabauyvt u cxemol. kapTa «LleHTpBI
MHOT000pa3us U MPOUCXOKICHUS
KYJbTYPHBIXpAaCTeHUI», «I1opobl
JTOMAIIHUX )KUBOTHBIX», «CopTa
KYJbTYPHBIX PACTEHUI.
Obopyodosanue: MyJSIKY TII0I0B

Y KOPHEIUIOJ0B IUKUX (PopM 1
KYJbTYPHBIX COPTOB PACTEHUI;
repbapuii «CeabCKOX035HCTBEHHBIC
pacTeHHsD)

Ha3biBaTh U CpaBHUBATH OCHOBHBIE
ATaIlbl Pa3BUTHUSI CEJICKIIUH.

N3narate yuenne H. 1. BaBunosa

0 IIEHTPAX MPOUCXOXKACHUS KYJIbTYPHbIX
pacTeHMIt; pa3auyaTh HEHTPHI HA KapTe
MHUpA, CBSI3BIBATH UX MECTOIOJIOKEHUE
C 0YaraMu BO3HUKHOBEHUS IPEBHENIITINX
[ABWJIN3AIINN.

CpaBHHBaTh cOpTa KyJIBTYPHBIX
PACTEeHHI, MOPOABI JOMAITHUX
JKUBOTHBIX U UX JUKHUX IIPEKOB.
OueHnBaTh PoJib CEJIEKIINU

B 00€CIEUEeHUH MTPOI0BOJILCTBEHHOM
0€30IacHOCTH YeI0BEYEeCTBa

7.2

Metonp! 1
JIOCTUKEHHUS
CEJIEKLIUH PACTEHUIN
Y KUBOTHBIX

CoBpeMEHHBIE METObI CEJIEKIUN.
MaccoBblii 1 UHANBUAYAIbHBIN OTOOPHI
B CEJIEKLIMU PACTEHUN U JKMBOTHBIX.
Ouenka skcTepnepa.
biM3KOpOACTBEHHOE CKPEILMBAHUE —
uHOpuAuHT. Yncras TuHUs.
CkpenmBaHue YUCThIX JTUHUN.
I'erepo3suc, nim rubpuaHas cuia.
Heponcreennoe ckpemmBanue —
ayTOpuauHr. OtaaneHHas
TUOpUIU3AIINS U €CYCIIeXH.
HckycCTBEHHBIM MyTareHes3 U Mojay4yeHue
MOJUIIONIOB. JIOCTHIKEHUS CENEeKINN

PackpbIBaTh copepkaHue TEPMUHOB

Y TIOHSTHUI: UICKYCCTBEHHBIN 0TOOD,
MacCOBbI 0TOOP, MTHAMBUAYAJIbHBIHI
0T00p, IKCTEPHEP, OTUZKOPOJACTBEHHOE
CKpELIMBaHUE, YUCTAasl JIMHUSA, T€TEPO3UC,
HEPOJICTBEHHOE CKPELIMBAaHUE,
VCKYCCTBEHHBIH MYyTarcHes,
nosurmionabl. CpaBHUBATH POPMBI
HCKYCCTBEHHOTO 0TOOpa (MaccoBOro

Y UHIUBUYaJTHHOTO), BUIBI
rubpuan3anuu (6JIM3KOPOICTBEHHON

U OTJAJIEHHOM ), CHOCOOBI MOTY4YEHUs
MOJIUTIIIOUIOB.
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pacTeHul, )KUBOTHBIX
UMHUKPOOPTaHU3MOB.
Jemoncmpayuu:

llopmpemuwi: . B. MuuypuHs,

I'. . Kapneuenko, M. @. 1BaHOB.
Tabauywl u cxemwvi: «OTHaTICHHAS
rubpuauzanus», «PaboTsl akagemMuka
M. ®@. UBanoBay, «llomumnaonausy.
Obopydosanue: MyJSKU TIOA0B U
KOPHEIUIOZ0B TUKUX (popM u
KYJIbTYPHBIX COPTOB PaCTEHUH.
Jlabopamopnule u npakmuuecxkue
pabomol:

Okckypeusi « OCHOBHBIE METOBI U
JTOCTKEHUSI CEJIEKIINK PACTEHUN U
KUBOTHBIX (Ha CEJICKIIMOHHYIO CTAHIIHIO,
IIeMEHHYI0 depmy,
COPTOUCTIBITATENIHBIA Y4aCTOK

WJIU TETTUYHOE XO3SIMCTBO)

[TpuBOIUTE PUMEPHI JOCTUKECHUN
CEJICKLIUH PACTECHUHN U JKUBOTHBIX

7.3

buorexnonorus
KaK OTpacib
MIPOM3BOJICTBA

buorexnonorus KakK OTpacib
IPOU3BOJCTBA. | €HHAs MHKEHEPUsL.
Otamnbl co3nanus pekomOuHanTHOUM JIHK
Y TPAHCTEHHBIX OpraHu3MoB. KietouHas
UH)XeHepus. KiaeTounsie KyJIbTyphl.
MUKpPOKIIOHATIBHOE Pa3MHOKEHUE
pacrennii. Knonuposanue
BBICOKOIIPOAYKTUBHBIX

PackpsiBaTh conep:kaHue TEPMUHOB

Y TIOHSITHI: OMOTEXHOJIOT S, KJIETOYHAs
VH)XEHEpUsl, TCHHAsUHKEHEPUS,
KJIOHUPOBAHUE, TPAHCT€HHBIE
opranusmbl, MO (reHeTudecku
MOIU(ULIMPOBAHHBIE OPTaHU3MBI).
XapakTepu3oBaTh OMOTEXHOJIOTHIO KaK
OTpaciIb IPOU3BOJICTBA, OCHOBHBIE
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CEIbCKOXO03SIMCTBEHHBIX OPTaHU3MOB.
DKOJIOTHYECKHE U ATUUECKHE TTPOOIIEMBI.
I'MO — reneTuuecku
MOAUGUITIPOBAHHBIC OPTAHU3MBI.
Jemoncmpayuu:

Tabauyvt u cxemvi: «OOBEKTHI
ouoTexHoJorun», «Knetounsie
KYJBTYPhI U KJIOHUPOBAHUE,
«KOHCTpyHpOBaHUEH TIEPEHOC TEHOB,
XPOMOCOM»

MOCTHKEHUS OMOTEXHOJIOTUHU B 00JIaCTH
MIPOMBITIUICHHOCTH, CEJTLCKOTO XO3MCTBA
1A MEIULINHEI.

[lepeunciiaTh U XapaKTepHU30BaTh
OCHOBHBIEMETOIBI U JTOCTHIKECHUS
OMOUH)KEHEPHU.

OOcyXaTh SKOJOTUYECKHE

1 dTUYECKHE aCIEeKThl HEKOTOPHIX
HUCCIIEeN0BAaHUN B 00J1acTH
OonoTexHOMOTHH (KJIOHHPOBAHUSA,
HMCKYCCTBEHHOTO OILIOJOTBOPEHHS,
HaIpaBJICHHOTO W3MEHEHHUS TeHOMA

1 CO3/IaHUs TPAHCTCHHBIX OPTaHU3MOB)

HToro yacos 110 Teme 3
Pe3epBHoE Bpemst 1
OBILEE KOJIMYECTBO 34
YACOB I10 ITPOIT'PAMME
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11 KJIACC
HaumenoBanue
Ne KommuaectBo OCHOBHBIE BUIIBI 1€ATEIHbHOCTH
pa3/iesioB U TeEM [IporpammHOe copepxaHue
/11 4acoB oOy4Jaronuxcs

y4e0HOTO MpeaMeTa

Tema 1. DBoJMIOLHOHHAA OHOJIOTHA

11

DBOJIOLHUA U METOBI
ee U3yUeHHUs

1

[IpeAnocbuUIKM BOBHUKHOBEHUS
HBOJIFOLIMOHHOW TEOPUU. DBOJIIOLIMOHHAS
TEOPUS U €€ MECTO B OMOJIOTUH.
BrnusiHue 3BOIOLIMOHHON TEOPUU

Ha pa3BUTHE OMOJIOTHH U JPYTUXHAYK.
CBuETENBCTBA SBOIOLUN.
IlaneoHronornyeckue:
MOCJIEI0OBATEIBHOCTD MOSIBJICHHS BUJIOB
B MAJICOHTOJIOTUYECKOM JIETOHUCH,
nepexoaHbie POPMBI.
buoreorpaduueckue: cxoncTBo

u paznuune dayH udiop MaTEPUKOB
U OCTPOBOB. DMOPHUOIOTUYECKHUE:
CXOJICTBAaM Pa3NUYUs SMOPHOHOB Pa3HbIX
BUJIOB MO3BOHOYHBIX.
CpaBHUTENIBHO-aHATOMUYECKHE:
TrOMOJIOTUYHbBIE, aHAJIOTUYHbIE,
PYJIMMEHTAPHBIE OpraHbl, ATABU3MBI.
MounekynsipHO-OMOXUMUYECKHUE:
CXOJCTBO MEXAHU3MOB
HACJIEJICTBEHHOCTH M OCHOBHBIX

PackpbIBaTh cojiepkaHue TCPMUHOB
Y TTOHSTUIN: SBOJIIOLINS, TIEPEXOTHBIC
(bopMBI, GUITOTEHETUICCKUEC PSIIBI,
BHJIBI-DHJIEMUKH, BUJIBI-PEIIUKTHI,
3aKOH 3apO/IBIIICBOTO CXOJICTBA,
OMOreHEeTHYECKUH 3aKO0H,
TOMOJIOTMYHBIC U aHAJIOTUYHBIC
OpraHbl, pyJIUMEHTAPHBIC OPTaHbI,
aTaBU3MBI.

[lepeunciaTh OCHOBHBIC ATAIBI Pa3BUTHS
ABOJIFOLIMOHHOMN TEOPUHU.
XapakTepru30BaTh CBUIACTCIIHCTBA
HBOJTIOIMU: TTAJICOHTOJIOTHYECKHE,
ouoreorpaduueckue,
AMOPHOJIOTHICCKHEC, CPABHUTEIILHO-
aHATOMHYECKHUE, MOJIEKYIISIPHO-
OMOXMMHUYECCKHE.

[IpuBOIUTH MIPUMEPHI MEPEXOTHBIX
dhopM OpraHu3MoB, (PUIOTCHETHICCKUX
PSIOB.

[TpuBoauTh (HOPMYIUPOBKH 3aKOHOB
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METa0O0JMYECKUX MyTEeH y BCEX KUBBIX
OpraHU3MOB.

Hemoncmpayuu:

Ilopmpemuwi: K. JIlunnen, X. b. Jlamapk,
Y. Jlapsun, B. O. KoBasieBckuid,

K. M. Bap, 3. I'ekkens, ®. Mrosuep.
Tabnuywvl u cxemol: «PazButue
OpraHUYECKOro MUpa Ha 3eMJey,
penbedHbIe TaAOTUIBI «3apOIbIIIN
MTO3BOHOYHBIX YKUBOTHBIX),
«ApXEONTEPUKCY.

Obopydosanue: dbuoreorpadpuyeckas
KapTa MUpa; KOJeKusa «DopMbl
COXPAHHOCTHU UCKOTAEMBbIX KUBOTHBIX
Y PacTEHUI»; BIIAKHbIE MPENapaThl
«Pa3BuTre Hacekomoroy, «Pa3Butue
JISITYLLKI)

OMOreHETUYECKOTO U 3apOAbIIIICBOTO
CcXoAacTBa

1.2

Ucrtopus pazsutus
NpEICTaBICHU I
00 IBOITIOTTNH

OBouronoHHas teopus Y. JlapBuHa.
[IpeanochbUIKM BOBHUKHOBEHUS
JapBUHU3MA. [[BHXKYyIIIME CUITBI
ABOJIFOLIMMU BUJOB 10 /lapBuny
(M30BITOYHOE PA3MHOKEHUE

IPU OTPAHUYEHHOCTHU PECYPCOB,
HEOoNnpeeIeHHas U3MEHYUBOCTb,
O0opb0a 3a CyllecTBOBAHHUE,
€CTECTBEHHBII 0TOOD).
CuHTeTHuyecKasi TEOpHsl SBOITIOLUN

PackpbiBaTh cojiep:kaHHE TEPMUHOB

U MMOHSTHN: CHCTEMAaTHKa, €CTCCTBECHHBIN
U UICKYCCTBEHHBII 0TOOD.
XapakTepu3oBaTb OCHOBHBIE
ABOJIFOIIMOHHBIC UACH, KOHICTILIUN

1 TEOPUH; CPAaBHUBAThH B3IJISAbIHA BU/I
u sBomonuio K. Jlunnes, JK.b. Jlamapka,
Y. JlapBuHa.

OuenuBath Bkiaj JIuHHEs B pa3BUTHE
CUCTEMATHKU U OOBSICHATH MPUHIIUTIBI
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(CTD) u ee OCHOBHBICTIONOKECHHS.
Jemoncmpayuu:

Ilopmpemuwi: K. JIlunnen, XK. b. Jlamapk,
Y. JlapBuH.

Tabauywl u cxemol.: «llomymsumy,
«Kapra-cxema mapuipyta nmyTelnecTBHUs
Y. JapBunay, «@opMbl 60pHObBI

3a CyLIECTBOBAaHUE», « ECTECTBEHHBIN
ot0op», «MHOroo6pasue cCopTon
pacteHui», «MHorooOpasue nopo
YKUBOTHBIX)

OMHApHON HOMEHKJIATYPBHI.
XapakTepu3oBaTh COAECPIKAHNE

Y 3HaYEHHE HBOITIOLIMOHHON KOHIEIIINH
K. Bb. Jlamapka.

OneHnBaTh €CTECTBEHHO-HAYYHBIE

U COLIMAIbHO-DKOHOMUYECKUE
MPEANOCHUIKH BOSHUKHOBEHUS
ABOJTIONMOHHONW Teopuu Y. [/lapBuHa.
PackpsIBaTh coepxaHre 3BOTIOIUMOHHON
teopunl. /lapBuHa; CpaBHUBATH
HEOIPEACIECHHYIO U ONIPEACICHHYIO
W3MEHYUBOCTb, €CTECTBEHHBIN U
MCKYCCTBEHHBINA 0TOOD, PopMbI OOPHOBI
3a CYILECTBOBAHHUE.

OnuceIBaTh MOJOKEHUS] CHHTETUUECKOM
teopuu dBomtonuu (CTI) u 0ObACHATDH
ee 3HaueHue JJISI0ONOIOruH

13

Bun: kpurepun n
CTPYKTYpa.
[Tommynsinuysa kak Kak
JJIEMEHTapHasI
€IUHNLIA BUAA

Muxposomonus. [Tomymnsmus kak
€AMHHUIABUA U DBOJIIOLUH.
Hemoncmpayuu:

Tabnuyvt u cxemor: «llomymnsiumy,
«MyTanMoHHass U3MEHYUBOCTH.
Obopyoosanue: MUKPOCKOTI,
Mukpornpenapar «Jlpo3oduna» (Hopma,
MyTaluu GOPMBIKPBLIILEB U OKPACKH
Tena), Mmoaenb-antunkanus «llepekpect
XPOMOCOM.

PackpriBath conepxaHue TEPMUHOB

Y TIOHSTHI :MUKPOAIBOJTIOIIHS, BUI,
KpUTEPHUH BUA, apeat, MOy,
reHo(OHI, MyTaIlK, KOMOMHAIITNH
TCHOB.

XapakTepru30BaTh BHJI KaK OCHOBHYIO
CUCTEMATHUYECKYIO SIUHUILY

U TICJIOCTHYIO OMOJIOTHYECKYIO CHCTEMY.
Briaensate kpuTepuu BUIa
(Mopdonoruyeckuii, GU3NOJIOTMUECKUH,
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Jlabopamopuvie u npakmuueckue
paoomowi:

JlaGoparopnas padora Ne 1. «CpaBHenue
BUJIOB 10 MOP(POJIOTUYECKOMY
KPUTEPUIO»

OMOXMMHYECKUH, T€HETUUECKU,
HKOJIOTUYECKUH, TeorpadudecKuii)

Y IPUMEHSTh KPUTEPUU JJIsl OUCAHUS
KOHKPETHBIX BUJIOB.
XapakTepu30BaTh MOIMYJISINIO0 KaK
CTPYKTYPHYIOEUHUILY BUJIA U
ABOJIIOIUH.

OnuceIBaTh NOMYJISIIMIO IO OCHOBHBIM
MOKa3aTessiM: COCTaB, CTPYKTypa

1.4 | JIsmxymuye CUibl JIBrkymue cuiel ((pakTopel)3Bomonuu | PackpsiBaTh coqiepikanre TEPMUHOB
(3memMeHTapHbIC BUJIOB B MIpUPOie. MyTalmOHHBIHI Y TIOHATHI: KOMOWHATUBHAS
(haKTOPBI) IBOTIOIIAN mpoIiiecc ¥ KOMOWHATUBHAS U3MEHYHUBOCTb, MyTallUW, MyTaIlMOHHBIN
U3MEHYHMBOCTD. [[OMyIAIIMOHHBIC BOJHBI | POLIECC, NOMYJIALIMOHHBIE BOJIHBI,
u npeiid renos. M3omsiuus U Murparusi. | Apeiid reHoB, U30JLUs, MUTPALUH.
Jemoncmpayuu: XapakTepu30BaTh 3JICMEHTAPHbBIC
Tabauywl u cxemol: «JIBUKYIINE CUITBI (baKTOPBI SBOIONUN: MyTAITAOHHBIN
ABOJIIOLTHI) mporiecc, KOMOMHATHBHAS
W3MEHYHUBOCTD, MOMYJISIITIOHHBIE BOJTHBI,
Tpeiid TEeHOB, N30JIAINS, MUTPAIIHS.
YcraHnaBiMBaTh NIPUYUHHO-
CJICICTBEHHBIC CBSI3U MEXKTY
MEXaHU3MOM M PE3yJIbTaTOM JICHCTBHS
JBIDKYIIUX CHJ (9JIEMEHTAPHBIX
(hakTOpPOB) IBOJIIOITUHU
1.5 | EcrecTBeHHbIi 0TOOD EcrectBennbIit 0TOOp — HanpaBisroui | PackpeiBaTh conep:kaHue TEPMUHOB

U ero GopMbl

(bakTop >BOJIOLIMH.
®DopMbI €cTeCTBEHHOr00TO0pA.

Y TIOHSTHI: €CTECTBEHHBIN 0TOOD,
O6opr0a 3a CyIecTBOBAHHE.
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Hemoncmpayuu:
Tabnuywl u cxemol: «ECTECTBEHHBIN
otOop», «boprda 3a CylIeCTBOBAHUE)

OnuceIBaTh MEXaHU3M JICUCTBUSA
€CTECTBEHHOTO 0TOOpA.
XapakTepu3oBaTh GOPMBI €CTECTBEHHOTO
otbopa (IBMKYIIHM, CTAOMIU3UPYIOIIHA,
JU3PYIITUBHBIN) M CPABHUBATH X MEKITY
co00i1.

XapaktepusoBaTh 00pbOY

3a CYIIIECTBOBAHKE U CPAaBHUBAThH €€
BUJIBI (MEKBHIOBAs, BHYTPHBHIOBAS,
06oprOa c HeOIaroNPUATHEIMU
(hakTOpamMu BHEIIHEH CPEIbI)

1.6

PesynbTaTh
HBOJIIOLIUU:
MPUCTIOCOOJIEHHOCTh
OpPraHHU3MOB U
BUJ1000pa30BaHKE

[IpucnocobaeHHOCTh OPraHu3MOB
KaK pe3ysbTat 3BoJitoruu. [Ipumepsi
MPUCTIOCOOJICHUI Y OPTaHU3MOB.
ApoMopdh 036l U KO0 TANITAITIH.
Buau Bumoobpa3oBanue.

Kpurepuu Buga. OcHoBHbIE (HOPMBI
BHJI000pa30BaHMs: reorpadguieckoe,
HKOJIOTHYECKOE.

Hemoncmpayuu:

Tabauywl u cxemol:
«IIpucnoco6IeHHOCTh OPTAaHU3MOBY,
«I"eorpaduueckoe BU1000pa3oBaHUE»,
«IKOJOTHIECKOE BU000PA30BAHUCY.
Obopyoosarue:

koJutekus «[Ipumepsl 3 THBIX
MPUCTIOCOOJICHUM Y 5KUBOTHBIX),

PackpoiBath conepxaHue TEPMUHOB

Y TIOHSTHI : TPUCTIOCOOJICHHOCTD,
MTOKPOBUTEIILCTBEHHAS U
npenocTeperamoias oOKpacka,
MacCKHUpOBKa, BU000pa30BaHUE.
OnuceIBaTh MEXaHNU3M BOZHUKHOBEHUS
MPUCIIOCOOJICHUI Y OpraHU3MOB.
BoIABIATH 110 M300pakKeHUSIM, Ha KUBBIX
1 (PUKCUPOBAHHBIX MperapaTax MPUMEphI
MPUCTIOCOOJICHHOCTH PACTCHUM

U KUBOTHBIX K YCJIOBHSIMCPEIbI
oOuTaHus, TOKa3bIBaTh OTHOCUTEIHHYIO
11e71eCO000pa3HOCTh MPUCTIOCOOICHUM.
XapakTepu3oBaTh CIOCOObI

¥ MEXaHW3MbI BUI000pa30BaHUS;
OTHMCHIBATH U CPABHUBATH OCHOBHBIC
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KOJUIEKIIUS HACEKOMBIX C Pa3IMYHBIMU
TUTIAMHU OKPACKU; HaOOP II0I0B

U CEeMSsH.

Jlabopamopnuvie u npakmuueckue
paoomowi:

JlabopaTtopHas pabota Ne 2. «Onucanue
MPUCTIOCOOTICHHOCTH OpPTaHU3Ma U ee
OTHOCHTEIFHOTO XapaKTepay

(hOpMBI 3KOJIOTHIECKOTO
U reorpaduyecKoroBUI000pa3oBaHUS

1.7 | HampaBneHus u myTH
MaKpO3BOJIIOLIUU

MakposBonronus.

DopMbI IBOITIOIUH: (pUsleTHYECKas,
JTUBEPIreHTHAS, KOHBEPTCHTHAS,
napayuiensHas. HeoOpaTtumocTthb
sBoJionuu. [Ipoucxoxnenue

OT HECIICIIMAIN3UPOBAHHBIX
MIPEJIKOB.

[Iporpeccupyromas cnenuanan3amnus.
AnanTuBHas paavalus.
Hemoncmpayuu:

lopmpemuwi: A. H. CeBep11ioB.
Tabauywl u cxemol. «KApoMopdo3b»,
«Manoamanranuny, «O01mas
JIeTeHEePALIHS.

Obopyoosanue: moaenb « OCHOBHbBIE
HaIpaBJICHUS DBOJIIOIUNY; 00BEMHAs
Mozenb «CTpOeHHEe TOJIOBHOTO MO3Ta
MMO3BOHOYHBIX)

PackppiBaTh comepxaHue TEPMUHOB

Y TIOHATUI:MaKpOIBOIIOIUS, (prtOoreHe3,
OMOJIOTHYECKHUM MPOTrpecc U perpecc,
apomop}o3, uaroamanrarus, oomas
JeTeHepalys, afanTUBHAS PaHaIIHsl.
XapakTepu3oBaTh (hOPMBbI IBOTFOIUH.
BoisBiiaTs apomopo3sl

1 IMoaJanTalul ypacTeHUM

1 )KUBOTHBIX.

CpaBHUBaTh OMOJOTHUECKUN TIPOrpecc
1 OMOJIOTHYECKHH perpecc, apoMopdo3,
UIN0AIANITAIIAI0 U OOIIYIO
JICTeHEePaIHIo.

BhIABIATH B3aUMOCBSI3M MEKTY MY TSIMHU
1 HaIlpaBJICHUSMHU SBOJIIOITUU

Yy PaCTE€HUN U KUBOTHBIX

NToro uacoB 1o Teme
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Tema 2. Bo3HnkHOBeHHe M pa3BUTHE KM3HU HA 3eMuie

2.1 | Uctopwus xxu3Hu

Ha 3eMJIe 1 METOJIbI
€€ U3YUYCHHUS.
I'unore3nl
MIPOUCXOXKICHUS
’KHM3HHU Ha 3eMiie

2

JloHay4yHbI€ MPEICTABICHUS

0 3apOKJIeHUM Xn3HU. HayuHsle
TUIIOTE3bl BO3HUKHOBEHUS KU3HU

Ha 3emJie: aOMOTeHe3 UITAaHCTIEPMHUSL.
XuUMHUYECKasi SBOJIFOLHS.
AOUOTEeHHBIN CUHTE3 OPraHUYECKUX
BEIIECTB N3HEOPTAHUYECCKUX.
DKCNEPUMEHTAIBLHOE MOATBEPKICHUE
XUMHYECKOUN ABOJIIOLIHH.

HadanpHbie 3Tansl OMOJIOTrHIeCKOM
sBotonnu. I'unoresa PHK- mupa.
dopMupoBaHUE MEMOPAHHBIX CTPYKTYP
Y BO3HMKHOBEHHE MIPOTOKJIETKHU.
ITepBbIe KJIETKU U UX DBOJTIOLIMSI.
DopMHUPOBAHUE OCHOBHBIX IPYTIIT
JKUBBIX OPTaHU3MOB.
Hemoncmpayuu:

Tlopmpemeor:

®. Penu, JI. [Tactep, C. Mumnep,

A. W. Onapumn, I'. FOpwu.

Tabnuywvl u cxemvl: «BO3HHKHOBEHUE
CoJIHEeUHOM CHUCTEMBI»,

«Pa3BuTHE OPraHNYECKOro MUPay,
«PacturenbHas kjieTka», « KuBoTHas
KieTkay, «[Ipokaprornueckas
KJIETKa»

PackpriBaTh copepkaHue TEPMUHOB

Y MOHATHI: KpealIMOHU3M, aOMOTEHE3,
BUTAJIN3M, [TAHCIIEPMUSL, OMOTI033,
KOallepBaThl, TPOOUOHTHI, CHMOHOTEHE3.
XapakTepu3oBaTh METObI U3YUCHUS
HMCTOPUYECKOTO MPOIILIOro 3eMJIH.
[lepeuncnsaTh OCHOBHBIE TAIbI
XUMHUYECKON HOMOJIOrMYeCKON
ABOJIIOIUH.

N3narath cosiepaHue ruroTe3 U Teopui
BO3HUKHOBEHUS )KU3HU Ha 3emiie
(KpeanoHu3Ma, CaMONPOU3BOJIHLHOTO
3apOXKJeHUs (CIIOHTAHHOTO),
na"cnepmuu, runore3sl PHK-mupa).
OnuceiBaTh 3kcniepuMmenTsl C. Musnepa
u I'. FOpu no nosiydyeHunro opraHudecKux
BEIIIECTB M3 HEOPTaHMYECKUX MTyTEM
a0MOTeHHOI0 CHHTE3a
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2.2

OcHOBHBIE HTarb
HBOJIIOIUH
OpPTaHUYECKOTO MUPa
Ha 3emJie, pa3BUTHE
KU3HH T10 IpaM H
nepuoiamMm

PazBuTHe )x13HHA Ha 3eMJie IO 3paM

u nepuonam. Karapxeu. Apxenckas

Y IpoTepo3oickas 3psl. [1aneos3orickas
apa | ee MePUOIbl: KEMOPHICKHUIA,
OPIXOBHUKCKHUH, CUITYPUNUCKUU,
JICBOHCKHUI, KAMEHHOYT OJIbHBIM,
MIEPMCKHIA.

Me3so301ickas 3pa v €€ IEPUOIBL:
TPUACOBBIH, FOPCKUM, METIOBOU.
KaitHo3o0lickas 3pa u ee epruoabl:
MajJIeO0reHOBBIN, HEOTC€HOBBIH,
AHTPOIIOT€HOBBIM.

XapakTepucTrKa KJImMara

Y F€0JIOTUYECKUX IpoLeccoB. OCHOBHBIE
ATarbl 3BOJIFOLIMU PACTUTEIILHOTO U
YKUBOTHOTO Mupa. ApoMopho3bl

y pacTeHui 1 )KUBOTHBIX. [losiBIEHNME,
pacUBET ¥ BBIMUPAHUE TPYIIN )KUBBIX
OpraHU3MOB.

Hemoncmpayuu:

Tabauysl u cxemol.: «Pa3Butne
OpPTraHUYECKOT0 MUPay,
reOXpPOHOJIOrHYecKas TabJInIIa;
KOJUTEKIHS «DPOpMBbI COXpAHHOCTH
HCKOITA€MbIX )KUBOTHBIX U PACTCHUI.
Jlabopamopnsie u npakmuueckue
paoomoi:

PackpsIBaTh cosep:xanue TEPMUHOB
Y TIOHSITUIA: 30H, 3pa, IEPUOI,
apoMop(}o3bl, UIUOATANITALINH.
3HaTh MOCIIEA0BATENBHOCTh JOHOB!
KaTapxeu, apxeu, mpoTepo30u,
(dhanepo3oii; 3p: apxeickas,
MPOTEPO30MCKas, MaJICO30MCKasl,
M€3030MCKasl, KAMHO30MCKasl; IEPUOJIOB:
KEeMOPHICKHI, OPJOBUKCKUH,
CUJIYPUMCKHUU, IEBOHCKUU,
KaMEHHOYTOJIbHBIN, IEPMCKHUH,
TPUACOBBIHN, FOPCKUM, MEJIOBOM,
MajeOreHOBBINM M HEOTC€HOBBIH,
AHTPOIIOT€HOBBIM.

XapaxkTepu3oBaTh OCHOBHBIE COOBITHS
B Pa3BUTUH OPTAaHUYECKOTO MUpPA

I10 3paM U IIEpUOJaM Ire€0JI0THUYECKOU
WCTOPUH; ITAIbl PA3BUTUS
PaCTUTEIBLHOTO U 5KUBOTHOTO MUDA.
Breiienuthb riaBHbie apoMop(o3s
PacTeHU U )KUBOTHBIX.

CpaBHUBaTh MEX]1y COOOM
MPEJICTABUTENICH CUCTEMATUUYECKHUX
TPYIII OPraHKU3MOB, BBISIBISIT UYEPThI
YCIIOKHEHUS U TTPUCTIOCOOJICHHOCTH
K YCIIOBUSIM KU3HU
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[Ipaktuueckas padota Ne 1. «M3yuenue
MCKOTIAeMbIX OCTAaTKOB pPAaCTEHUI

Y J)KUBOTHBIX B KOJUICKITHSIX).
DKCKypcust « DBOJIOLIMS
OpraHU4EeCKOro MHUpa Ha 3eMJIe»

(B ecTeCTBEHHO-HAy4HbIN
WJIMKPACBEIUECKUM MYy3€eil)

2.3 | CoBpeMeHHas CucrteMa OpraHu4ecKoro Mupa Kak PackpriBaTh coqiepkaHue TEPMUHOB
cucrema OTpakeHHE 3BOJIIOIMU. OCHOBHbBIE Y MIOHSITUH: CUCTEMAaTUKa, UCKYCCTBEHHAsI
OpPraHUYECKOro MUpa CUCTEMATUYECKHUE TPYIIBI OPraHU3MOB. | U €CTECTBEHHAs Kjlaccu(uKaiusi,

Jlemoncmpavyuu: OmHapHas HOMEHKJIATypa, MPUHITUIT
Tabauyvt u cxemol: «CoOBpeMeHHas HUEPapXUYHOCTH.
CHUCTEMa OPraHUYECKOro MHUPa XapakTepu30BaTh COBPEMEHHYIO
CUCTEMY OPTaHMYECKOro MHUpa
2.4 | DBOJIOIHS YEIIOBEKA DBOJIOLMS YETIOBEKA. AHTPOMOJIOTHS PackpriBaTh cogepkanue TEpMUHOB

(anTpOMIOTEHE3)

KaK HaykKa. Pa3BuTue npeacraBieHU
O MPOUCXOKICHUU YeI0BeKa. MeTo bl
U3y4deHus aHTpororenesa. Cxoacraa
Y pa3iinuusl YEJIOBEKA U JKUBOTHBIX.

CucreMaTnuuecKoe IMoJI0KEHHE YeJIOBEKa.

Hemoncmpayuu:

Topmpemuwi: Y. [lapBuH.
Tabauywl u cxemwvr: «CpaBHEHUE
AHATOMHYECKUX YePT CTPOCHUS
YeJIoBeKa M 4eJI0BEKOOOPa3HbIX
00€3bsTHY.

ObopyoosaHue: cienku

Y TIOHSATH: aHTPOITOJIOTUS,
AHTPOINOTEHE3, YEIIOBEK PA3yMHBIN
(Homo sapiens), mpsiMOX0XxKICHHE,
BTOpAsi CUTHAJIbHASL CUCTEMA.
IlepeuncnaTs 3a1a4M aHTPOIIOJIOTHH,
ATAIIBICTAHOBJICHUS U PA3BUTHS
MPEACTABICHUMN O POUCXOKICHUU
YesioBeKa.

W3naratb OCHOBHBIE TOJIOKEHUS
teopun Y. /[apBuHA, KDUTHYECKU
OLICHMBATh HEHAYYHYIOMH(OPMAIIUIO
O MPOMCXOXKICHUU YEJIOBEKA.
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WINN300pakeHUs] KAMEHHBIX OPY/IUiA
NIEPBOOBITHOTO YEIIOBEKA: KAMHH-
qorepsl, pyouna, ckpedia

3HaTh CUCTEMATUYECKOE MOJIOKEHUE
Bus1a Homo sapiens, nepeducisth ero
MOP(OJIOTO-aHATOMHYECKHE TPUZHAKH
pPa3HOro ypOBHs (THI, KJIacc, OTPSL

u 1p.).

VYcraHaBaMBaTh Y€PThI CXOJCTBA U
pa3InunifuenoBeKa 1 5KUBOTHBIX.
OOBSACHSTH U OLICHUBATH 3HAYCHUE
Hay4YHBIX 3HAHUI O MPOUCXOXKICHUN
YeJIoBeKa JJIsl TOHUMaHUSI MeCTa U POJIH
YeJoBEKa B MPHUPOJC

2.5

JIBroKy11IME CUIIBI

(axTopsr)
aHTpOIIOTeHe3a

JIBrkytue cuiibl ((hakTophl)
aHTpornorenesa. Hacinencrsennas
U3MEHUYUBOCTb U €CTECTBEHHBIN O0TOOP.
OO011ecTBeHHBIN 00pa3 KU3HHU,
M3TOTOBJIEHUE OPYAUM TPYyAA,
MBIIIJICHUE, PEUb.

Jemoncmpayuu:

Tabnuyvl u cxemovl: «CpaBHEHHUE
aHATOMUYECKUX YEPT CTPOCHHUS YeIOBEKa
U 4eJIOBEKOOOPa3HBIX 00€3bsHY,
«OCHOBHBIE MECTa MaJICOHTOIOTUYECKUX
HAXOJOK MPEAKOBCOBPEMEHHOTO
YEIIOBEKAY.

Obopyoosanue: MysiKI
«IIponcxoxnenue yenoseka
(Ma7ICOHTOJIOTUYECKNE HAXOJIKH )»

PackppiBaTh copepkanrue TEPMUHOB
Y TIOHATHI: PaKTOphl aHTPOIOTEHE3a,
TPYIIIOBOE COTPYAHUYECTBO, PEYb,
OpyAUTHAS NEATEIbHOCTD,
OJIMMOP(PU3M.

XapakTepru30BaTh ABUKYIINAE CHITBI
(paxTopsl) aHTpOTIOTEHE3A:!
OMOJIOTUYCCKHE U COIUAIIbHEIC,
CpaBHUBATH UX MEXITY COO0H
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2.6 | OCHOBHBIC CTANH OCHOBHBIE CTaJIUX U BETBU YBOJIOLINHU PackpriBaTh copepkaHue TEPMUHOB
ABOJIIOLINM YEJIOBEKA YeJI0BEKa: aBCTpajIonuTeku, YenoBek Y TIOHSATHIA: aBCTPAJIONIUTEK, YETTOBEK

yMelbld, YenoBek MpsaMOXOIAIINiM, YMEJIbIN, YEIIOBEK MTPAMOXOIALINHT,
YenoBek HEaHAEPTAIBCKUM, UeloBEK HEaHJiepTajel, KpOMaHbOHELl,
pa3yMHBII COBPEMEHHOTI'O THIIA. HEOJIUTUYECKAS PEBOJIIOLINS,
Haxoaxn nckonaeMbIx OCTaHKOB, MEPBOOBITHOE UCKYCCTBO.
BpeMsl CYyIIIECTBOBaHMUsI, 00JaCTh XapakTepu30BaTh U CPABHUBATH MEXKY
pacnpocTpaHeHus, 00beM TOJIOBHOTO co00¥ OCHOBHBIE CTAJMH IBOJIOIINH
MO3ra, 00pa3 KU3HU, OPYAUSL. YeJI0BeKa: XPOHOJIOTHYECKHI BO3PACT,
Jemoncmpayuu: apeaJl pacpoCTpaHeHHsl, 00bEM
Tabauywl u cxemwvl: «OCHOBHBIE MeCTa rOJIOBHOTO MO3ra, 00pa3 KU3HU
[AJICOHTOJIOTUYECKUX HaXOOK IIPEIKOB | U OpYAMS TpyJa
COBPEMEHHOI'0 YEJIOBEKAY,
«JlpeBHeimme moan», «pesHue
moan», «IlepBbie COBpEMEHHBIE JIFOIN.
OO06opynoBaHue: MYJISIHKU
«IIpoucxoxaenue yenoBeka» (OOCTHI
aBCTpaJIONUTEKa, MUTEKAHTPOIIA,
HEaHIepPTaAIblIa, KPOMAHbOHIIA); CIEIKU
WM U300paKeHUsI KAMEHHBIX OPYIUN
MEePBOOBITHOTO YEJIOBEKA: KAMHHU-
YoIrepsl, pyousna, ckpedna

2.7 | YenoBeueckue pachl Yenoseueckue packl. OCHOBHbBIE PackpsiBatTh conep:kaHue TEPMUHOB

Y IPUPOJIHBIE
aJjanTally YeJIoBeKa

OOJBIIME pachl: €BPONIECOUTHAS
(eBpaswmiickasi), HErpo-aBCTpaJsouaHas
(?KBaTOpHUAIbHAS ), MOHTOJIOMTHAS
(a3uaTcko-aMepUKaHCKas).

Y TIOHATHUI: paChl, pACOTEHE3, COLUAII-
JIAPBUHU3M, PACU3M, METHUCALIYS.
XapakTepu3oBaTh U CPABHUBATH
MPEACTABUTEIIENYEIIOBEYECKUX PaC,
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YepThl IPUCIIOCOOICHHOCTH
MPEJICTABUTEIIEN YETIOBEUECKUXPAC

K YCJIOBHUSIM CYIII€CTBOBaHMS. ENMHCTBO
yejoBeueckux pac. Kpurtuka
COILMAJIBHOTO JIApBUHU3MA U pacHu3ma.
Jemoncmpayuu:

Tabauyvt u cxemwvi: «YemoBeueckue
pach»

PACKpBIBATh IPUUYMHBI U MEXAHU3MBbI
pacoreHesa, nepeumncisiTb U IPUBOJIUTh
MIPUMEPHI MPUCTIOCOOICHHOCTH YeJIOBEKa
K YCIIOBUSIM CPE€Jibl, TPUMEPBI
MIPUCIIOCOOUTEILHOTO3HAYEHHUS PACOBBIX
MIPU3HAKOB.

Jloka3pIBaTh €AUHCTBO BuJaa Homo
sapiens, Hay4HyI0 HECOCTOSTEIbHOCTD
PacoOBBIX TEOPHUU, UJEH COLHUATBHOTO
JapBUHW3MA U pacu3ma

HToro yacoB mo teme

9

Tema 3. Opranu3mbl U OKpY:KamoIas cpeaa

3.1 | Dkonorust Kak Hayka 1 DKOJIOrus Kak HayKa. 3aJlaunu pa3zesibl | PackpeiBath coaep:kaHue TEPMUHOB
DKOJIOTHH. Y TIOHSITHI: DKOJIOTHSI, TTOJIEBbIE
MeTo1bl SKOJIOTUYECKUX UCCIIEOBAaHUM. | HAOIIOACHUS, SIKCIICPUMCHTBI,
DKOJIOTHYECKOE MUPOBO33pEHUE MOHHUTOPHUHT OKPYKAIOIIEN CPEBL,
COBPEMEHHOI'0 YEJIOBEKA. MOJEIUPOBAHUE, DKOJIOTHUECKOE
Hemoncmpayuu: MHPOBO33pPEHHUE.
TIlopmpemeoi: A. I'ym60IB1T, ITepeuncnsaTh 3a/1a4u SKOJIOTHUH, €€
K. ®@. Pynrwe, O. I'ekkens. pas3zensl UCBSI3U C APYTMMU HayKaMH.
Tabnuyer u cxemur: xapra «IIpupoansie | XapakTepru3oBaTh METOIBI
30HBI 3EeMJIU» AKOJIOTUYECKUX UCCIIEN0BAHNN

3.2 | Cpenbl oOuTaHUs U 1 Cpenbl oOuTaHUS OpraHU3MOB: BOAHAas, | PackpeIBaTh coliep:kaHnue TEPMUHOB

HKOJIOTUIECKHE
dakTopbI

HA3eMHO-BO3IyIIIHAs, TOUYBEHHAS,
BHYTPH-OpraHU3MEHHAsI.
Okojoruueckue GaKkTophl.
Krnaccudukarus sK0m0rnaeckux

Y TIOHSTHI: cpesia oOuTanHusl,
AKOJIOTHYECKHE (DAKTOPHI,
OMOJOTUYECKUNA ONTUMYM,
OTrpaHUYMBAIOIINNA (JIMMUTUPYIOLIUIN )
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(hakTOpOB: A0MOTHYECKHUE, ONOTUUECKHUE
¥ aHTPOIIOTCHHBIC.

JleticTBHE SKOJIOTHYECKHX (PAKTOPOB

Ha OpPTaHU3MBI.

Hemoncmpayuu:
Tabauyst u cxemol: «CpenblOOUTAHUS

OpraHnu3mMoB»

daxkrop.
XapakTepu30BaTh YCIOBHS CPE]I

OOUTaHUS OPTaHU3MOB;
KJIaCCU(UIIMPOBATH U XapaKTEPU30BaTh
AKOJIOTHYECKHE (haKTOPhI: a0HOTHYECKHE,
OMOTHYECKHUE U aHTPOIIOT'CHHBIE.
OmuceIBaTh IEUCTBUE YKOJIOTHICCKUX
(hakTOpOBHA OPraHU3MBI.
XapaxkTepuzoBaTh 0COOCHHOCTH
CTPOEHUSI U KU3HEJAEATEITbHOCTH
PaCTEHUI U JKMBOTHBIXPA3HBIX CPEJl
oOHnTaHuA

3.3

AOuoTnueckue
(akTopbI

AbGuoTnueckue (paKTopel: CBET,
TeMIlepaTypa, BJIaXKHOCTb.
doronepuoausm.IIpucnocodnenus
OpPraHU3MOB K JICUCTBUIO aOMOTUYECKHUX
(dbaxkTopoB. bHOJIOrHYECKUEPUTMBI.
Jemoncmpayuu:

Tabauyvt u cxemol: «POTOMEPUOIUIMY.
Jlabopamopnvie u npakmuueckue
paoomol:

JlabopaTtopnas padota Ne 3.
«Mopdosoruaeckre 0COOEHHOCTH
pacTeHul U3 pa3HbIXMECT OOUTAHUS.
JlaGoparopnas padota Ne 4. «Biusinue
CBETa Ha POCT U PA3BUTHE YEPEHKOB
KoJIeyca»

PackpriBaTh copepkaHue TEPMUHOB

Y MIOHATHIA: aOMoTHYecKHe (haKTOPBI,
dhoTonepruoan3M, OMOJIOTHYSCKUE
PHUTMBI.

AHanu3upoBaTh ACHCTBUE CBETA,
TEMIIEPATYPbI, BIAXKHOCTH Ha OPraHU3MbI
Y TIPUBOANTH MIPUMEPHI
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.
[TpoBoauTH OMONOTHYECKUE HAOTIOACHHUS
1 0pOpMIIATE PEe3yNbTaThl MPOBEICHHBIX
HaOJIIOICHU I
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3.4 | buoTnueckue buotnueckue axropsl. Buasi PackpbIBaTh cofepkaHue TEPMUHOB
(dakTopbI OMOTUYECKUX B3aUMOJICUCTBUMA: U TIOHATHUI:0M0TUYECKHE (PaKTOPBI,
KOHKYPEHIIUS, XUIIITHUIECTBO, CHMOHO03 XUILHAYECTBO, Tapa3UTU3M,
u ero gpopmsl. [Tapazutusm, koonepauus, | KOHKYPEHIIUS, MyTyaIu3M, CHMOHO3,
MyTYyaJu3M, KOMMEHCAIA3M KOMMEHCAJIU3M, HaXJIeOHUYECTBO,
(KBapTHPAHCTBO, HAXJICOHUUECTBO). KBapTUPAHCTBO, aMEHCAIU3M,
AMeHcaIIN3M, HEUTPAIU3M. HEUTPAIHU3M.
3HaueHue OMOTHUUYECKUX XapakTepu3oBaTh OMOTUYECKHUE
B3aUMOJICUCTBUH 7151 CYILIECTBOBAHMS (hakTOpbl U BUJIBIB3AUMOOTHOIIICHU
OpraHU3MOB B ITPUPOJHBIX COOOIIECTBAX. | MEXIAY OpraHu3MaMu; IIPHBOJIUTh
Hemoncmpayuu: IIPUMEPBI B3aUMHOU
Tabauywl u cxemol: «llumesslie nenm» MPUCIIOCOOJIEHHOCTH OPTaHU3MOB.
CpaBHUBaTh MEX]y COOOM BUIBI
OMOTUYECKUXB3aUMOACHCTBUMN
OpPraHHU3MOB
3.5 | Dkonoruyeckue DKOJIOTUYECKHE XapaKTEPUCTUKU PackpbIBaTh cOaEpKaHNEe TEPMUHOB
XapaKTePUCTUKU nonyisuuu. OCHOBHBbIENIOKA3aTeIu Y TIOHATUI:TOMYJISLUS, YACICHHOCTb,

BUJIA U TIOITYJISIITAN

NOMYJISILUN: YUCIEHHOCTb, INIOTHOCTb,
POXKIAEMOCTh, CMEPTHOCTB, IPUPOCT,
Murpanus. J[mHaMmka 4yuciIeHHOCTH
NOMYJISILUNUN U €€ PEryJIALHSL.
Hemoncmpayuu:

Tabnuyvt u cxemor: «Ilomynsium,
«3aKOHOMEPHOCTH POCTa YUCIEHHOCTH
NOMYJSIUUA UHOY30pUU-TYPETbKNY.
Jlabopamopnwle u npakmuueckue
paoomowi:

IJIOTHOCTB, POKAAEMOCTb, CMEPTHOCTb,
IIPUPOCT, MUTPALINs], TUHAMUKA
YUCJIEHHOCTH MTOMYJISILUU.
XapakTepu30BaTh OCHOBHBIE [I0KA3aTENN
1 DKOJIOTHYECKYIO CTPYKTYPY
MOMYJISILNN; ONUCHIBATH MEXAHU3MBbI
PEryJIALMY YUCIEHHOCTH NOMYJIALIUN
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[TpakTrueckas padota Ne 2. «Iloacuer
IJIOTHOCTH IOITYJISINUN PA3HBIX BUJIOB
PacCTCHUIN

Hroro yacoB 1o teme

5

Tema 4. Coo011ecTBa H DKOJIOTHYECKHE CHCTEMBI

4.1 | CooOmiectBa 1 Coo0111ecTBO OpraHU3MOB — OHOLIEHO3. PackpbIBaTh cofiep>kaHle TEPMUHOB
OpTaHU3MOB CTpyKTypbl OMOIIEHO3a: BUIOBA, Y TIOHATUI:0MOIIEHO3, IKOCUCTEMA,
MPOCTPAHCTBEHHAs, TpOoPHUUECKas OMOreo1eHO03, BUJIbI-IIOMUHAHTHI,
(mumreBast). Buapl-1OMHUHAHTHI. HKOJIOTHYECKasl HUIIIA.
Casizu B OUOIIEHO3E. XapaxkTepuzoBaTh OMOIIEHO3
Jlemoncmpauuu: (coo0111eCcTBO), €r0 BUIOBYIO,
Tabauywl u cxemol: «llumessie nenu», MPOCTPAHCTBEHHYIO U TPO(YUUYECKYIO
«buoneHo3: cocTaB v CTPYKTYypay. CTPYKTYPBI.
ObopyoosaHue: MOJEb-aNIUIAKAIUS OOBSACHSTH PO KOMIIOHEHTOB
«Tunuunpie GMOLIEHO3BI»; TepOapHii OMOIIeHO3a B MOJCPIKAHUU €TO
«PacTtutenbHbIe COOOIECTBAY; CTPYKTYPBI U CyIII€CTBOBaHUS
KoJuIeKIus «broneHos» Ha ONPEACIIEHHON TEPPUTOPHH.
OOBIICHATH OMOJIOTHUECKHI CMBICIT
SPYCHOCTH UIMCTOBON MO3aMKH.
CpaBHHMBaTh KOMIIOHEHTHI OMOIIEHO30B,
WX BUJOBYIO, TTPOCTPAHCTBEHHYIO
U TPOPUIECKYIOCTPYKTYPHBI, CBS3U
MEXIy OpTaHU3MaMH
4.2 | DKOCHCTEMEBI 2 DKOJIOTHYECKHE CUCTEMBI (IKOCUCTEMBI). | PackphIBaTh copepkaHie TEPMHUHOB

" 3aKOHOMCPHOCTH
X CYyHICCTBOBAHUA

[TousTre 00 PKOCUCTEME
1 OMOTr€eOIEHO3E.
OyYHKIMOHATBHBIC KOMITOHCHTHI

W OHSTHI: DKOCHCTEMA, OMOreOIIEHO03,
MPOYIICHTHI, KOHCYMEHTHI, PeTyIICHTBI,
TpopHUUECKUE YPOBHH, THUIIICBAs

71




denepanbHas padoyas nmporpamma | bruonorus. 10-11 kinaccel (6a30BbIi YPOBEHB)

HKOCUCTEMBI: TPOYIICHThI, KOHCYMEHTHI,
PEAYLICHTHI.

KpyroBopoT BelecTB U MOTOK SHEPTUU
B DKOCHCTEME.

Tpoduyeckue (MUIIEBbIE) YPOBHU
sKocucTeMbl. [InIeBbIe 1Ienyu U CeTH.
OcCHOBHBIE MMOKA3aTEIN SKOCUCTEMBI:
oromMacca, MpoayKIIHs. DKOJIOTUUECKHE
MUpaMUIBL: IPOIYKIIHH, YUCICHHOCTH,
o6romaccel. CBOMCTBA SKOCHUCTEM:
YCTOWYNBOCTD, CAMOPETYJISIIHS,
pa3BUTHE.

Cykueccus.

Hemoncmpayuu:

Iopmpemuwi: A. JIx. Tencnu,

B. H. Cykaues.

Tabauywl u cxemol.: «IIpuponnbie
coobmecTBay, «Llernmm nmuranusy,
«IKOJIOTUYECKAS TUPAMUIA»

LEIb U CETh, IKOJIOTMYECKUE
UpaMuIbl, Onomacca, mpoyKITHs,
CYKIIECCHSI.

XapakTepu3oBaTh CBOMCTBA SKOCUCTEMbI
(ee crmOCOOHOCTH K JUIUTETHHOMY
CaMOMOJIJIEP>KaHUI0, OTHOCUTEIIBHO
3aMKHYTBIA KPYTOBOPOT BEILIECTB,
HEO0OXOJMMOCTb TOTOKA SHEPTHUH).
CpaBHUBaTh NACTOUIIHBIE U IETPUTHBIE
NUIIEBbIE IIENH, TPOYUUECKUE YPOBHU
DKOCUCTEMBI.

Paznuuate nupamMubl MPOIyKIIUH,
NUpaMUbl YUCIEHHOCTH U MUPAMU/IBI
OMOMAacCCHI.

CocTaBisATh UEMU U CETH MUTAHUSI.
IIepeuncnsaTb CBOMCTBA YIKOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALIMS,
pa3BuTHE (CyKIIecCusi).

OnuceIBaTh MEXAHU3M MOIEPIKAHUS
pPaBHOBECHS B 3KOCHCTEMaAX.
XapakTepu30oBaTh CyKIECCUH, BBISBIISATD
MPUYHUHBI U O0LIME 3aKOHOMEPHOCTH
CMEHBI 3KOCUCTEM

4.3

[Ipuponnsie
AKOCUCTEMBI

[IpupoaHbIE 3KOCUCTEMBI.
DKOCHUCTEMBI PEK U 03€P.
DKoCcuCTEMA XBOMHOTO WIIN
LIMPOKOJIMCTBEHHOIO JIECa.

PackpsIBaTh cosiepkaHue TEPMUHOB
Y MIOHSATHI: BOIHBIE DKOCUCTEMEI,
OMOTEO1IeHO3bI, (PUTOIIAHKTOH,
300IUTAHKTOH, OCHTOC, TYMYC.
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Hemoncmpayuu:

Tabnuyvl u cxemol: «IKOCUCTEMA
HIUPOKOJIMCTBEHHOTO JIECAY,
«DKocuCTEMAa XBOMHOTO JIeCay,
«buroneHo3 Bogoema.

Obopyoosanue: TepOAPUH U KOJIICKITUN
PACTEHHI U )KUBOTHBIX,
MPUHAJICKAIINX K Pa3HBIM
HKOJIOTHYECKUM TPYIIIIaM OJHOTO BUAA

[TpuBOIUTH IPUMEPHI TPUPOTHBIX
YKOCHCTEM CBOEH MECTHOCTH.
CpaBHMBATh HA3EMHBIE U BOJHBIC
AKOCHUCTEMBI; OPTaHU3MBbI, 00pa3yIOIIHe
pa3Hbie TpohUUECKHE YPOBHU

4.4 | AHTPOIIOTCHHBIC AHTPOTIOTEHHBIE IKOCUCTEMBI. PackpriBaTh coiepkaHre TEPMUHOB
AKOCHUCTEMBI ATPO3KOCHUCTEMBI. Y MIOHSITUI: aHTPOIIOT€HHAs IKOCUCTEMA,
Ypboskocuctemsl. buonornyeckoe arpod’KocCUcTeMa, ypOOoIKocUcTeMa,
1 XO3IMCTBEHHOE 3HAUCHHUC OnopazHooOpasue.
arpodKOCUCTEM U YPOOIKOCHUCTEM. XapakTepu3oBaTh arpodKOCUCTEMBI
buopasnooOpasue kak dpakTop 1 ypOO3IKOCUCTEMBI, 0COOEHHOCTH UX
YCTOWYMBOCTHU 3KocucTeM. COXpaHEHUE | CYIIECTBOBAHUA.
OMOJOTUYECKOTO pazHO00pasus [IpuBOANTH MPUMEPHI AHTPOTIOTEHHBIX
Ha 3emie. HKOCHCTEM CBOE MECTHOCTH, OTIUCHIBATH
Hemoncmpayuu: MX BUJIOBOM COCTaB U CTPYKTYPY.
Tabauywl u cxemuvl: KATPOLIEHO3Y. CpaBHHBaTh COCTaB U CTPYKTYPY
Obopyoosanue: xomiekuus «Bpequreny | mpupomHbIX S3KOCUCTEM
BAXXKHEUIINX CENIbCKOXO35MCTBEHHBIX Y arpoO3KOCUCTEM, arPOIKOCUCTEM
KYJbTYp» 1 ypOOIKOCUCTEM
4.5 | buocdepa — VYuenue B. . Bepnaackoro o 6uocdepe. | PackpsiBaTh conepxaHue TEpPMUHOB
riio0anbHast ['paHuIIbl, COCTaB U CTPYKTYpa U MOHATHUI: 6uocdepa, )KUBOE BEIIECTBO,
AKOCUCTEMA 3eMITU ounocdepsl. )KriBoe BEIIECTBO U €r0 JTMHAMUYECKOE PAaBHOBECHE.

bynkun. OcobeHHocTH Onocdepbl Kak

Ouenusats Bkiana B. Y. Beprnaackoro
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r7100ambHON SKOCUCTEMBI.
JlunamMu4yeckoe paBHOBECHE 1 0OpaTHas
CBsI3b B Onocdepe.

Hemoncmpayuu:

Iopmpemuwi: B. U1. Bepnaackuii.
Tabauywl u cxemol: «O0IIAs CTPYKTYpa
onocdepr», «PacnpocTpaneHne ;KxU3HU
B Ouocdepe», «O30HOBBIN dKpaH
onochepb»

B CO3/laHUE yueHus o ouocdepe.
XapakTepu3oBaTh cOCTaB OMoCchepsl,
(GYHKITUH ’KHBOTO BEIlecTBa OMocdepsl
U onpeaesITh (Ha KapTe) 00J1acTH ero
HauOOJIBIIETO PACTIPOCTPAHCHHS.
[TpuBOIUTH IPUMEPHI TIPOSBICHHUS
(GyHKLHIA )KMBOTO BelecTBa Onocgepsl,
OMOreOXMMHUYECKOH J1eATEIbHOCTH
YeJI0BEKa.

[lepeunciarb oco6eHHOCTH OHocheps
KaK IJ100aJIbHOM AKOCUCTEMBI 3eMJIH

4.6 | 3aKOHOMEPHOCTH KpyroBopoTs! BetiecTB PackpriBaTh copepkaHne TEPMUHOB
CYIIIECTBOBaHMSI ¥ OMOT€OXUMHUYECKHE IIUKIIBI 3JIEMEHTOB | M TTOHSITHIA: IIEIOCTHOCTH OMOC(hepHl,
ounochepsl (yrnepona, a3ota). KPYTOBOPOT BEILIECTB,

3oHanbHOCTH OMocdepbl. OCHOBHBIE OMOT€OXUMUYECKHUE ITUKITBI
OMOMBI CyIIN. AJIEMEHTOB, 30HAJIBHOCTH OMOC(hephl,
Jlemoncmpayuu: OUOMBI.
Tabauyvt u cxemvi: «KpyroBopot OnuceIBaTh KPYroOBOPOT BEUIECTB,
yraepoja B ounocheper, «Kpyroopot OMOre0OXUMHUYECKHE IIUKJIIBI a30Ta
a30Ta B IPUPOICH u yriepoja B ouocdepe.
OOBACHATH MPUYHUHY 30HATHHOCTH
ouocdepsl. [lepeuncars
U XapaKTepU30BaTh OCHOBHBIC OMOMBI
CylIu 3eMIIH
4.7 | YenoBeuecTBO YenoBeuecTBO B Onochepe 3emin. PackpbiBath cosiepkaHie TEPMUHOB

B Onocdepe 3emiu

AHTPONOTreHHBIC U3MCHEHHUSI
B 6uocdepe. ['mobanpHBIC

Y TIOHATHUI: aHTPOIIOT€HHbIE U3MEHEHUS,
HKOJIOTUYECKUN KPU3UC, TI100AIbHbIE
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AKOJIOTHYECKHE POOJIEMBL.
Jemoncmpayuu:

Tabauyvt u cxemol: «IIpumepHbIe
AHTPONOT€HHBIE BO3ACHCTBUS

Ha Ipupoay», « BaxxHelIne uCTOYHUKA
3arpsA3HEHUs BO3yXa U TPYHTOBBIX
Bo», «IlouBa — BakHeMIIast
cocTasJsaronias ouochepso», «DakToOps
Jierpaganuu nouBy, «llapHuKoBbIit
abdexT», «PakTophl paIuOAKTUBHOTO
3arpsizHeHus ouocgeprd»; KpacHas
kaura P®, n300pakeHus 0XpaHIeMbIX
BHJIOB PACTEHUI U 5KUBOTHBIX

POOJIEMBI.

XapakTepuszoBaTh 0MOC(hHEPHYIO POJIb
YyeJIOBEKa.

[IpuBOIUTH TPUMEPHI AHTPOTIOTEHHBIX
U3MeHeH# B Onocdepe.

OneHnBaTh MOCTEJCTBUS 3arpPsI3HEHUS
BO3/IYILIHOM, BOJHOW CPEJIbl, U3MECHEHHUS
KJIUMaTa, COKpaIieHus
O6ropa3zHooOpasusl.

dopMyIUpOBaTh COOCTBEHHYIO TTO3UIIUIO
10 OTHOIICHMIO K TJ100aJIbHBIM

U PErMOHAIBHBIM KOJIOTHUYECKUM
npobJsieMam, apryMEeHTUPOBaTh CBOIO
TOYKY 3pEHHUS.

HasbpiBaTh NpUUUHBI OSIBJICHUS
IIPUPOIOOXPAHHON ITHKH,

PacKpbIBaTh 3HAYEHHUE Mporpecca

JUJIS1 IPEO0JICHHS SKOJIOTHYECKOTO
Kpu3uca

4.8

CocymiecTBoBaHuE
MIPUPOIBI
1 4YE€JIOBEUECTBA

CocyuiecTBOBaHUE MTPUPOIBI

1 yenoBeyecTBa. CoxpaHeHUE
Omopa3HooOpa3us Kak OCHOBA
YCTOMYMBOCTU OHOChEpHI.

OcHoBa palMOHAILHOTO

YIPaBJICHUS TPUPOTHBIMH pECYypcaMu
Y UX UCTIOJIh30BaHUE.

Joctrxenust OMoI0THn

PackpeiBaTh coziepxaHue TEPMUHOB

Y TIOHSTUHN: PALMOHAJIBHOE
IIPUPOIOIIOIB30BAHUE, YCTOUUHUBOE
pa3BUTHE, KODBOIIOLIUA.
XapakTepu3oBaTh PALMOHAIBHOE
HCII0JIb30BaHUE IPUPOJHBIX PECYPCOB;
OCHOBHBI€ IOJIOKEHUSA KOHLENIUU
YCTOMYUBOI'O Pa3BUTHUS
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U OXpaHa MPUPOJIBI.
Jemoncmpayuu:

Tabnuysl u cxemol: «buocdepa u
4eJIOBEK»

HToro yacoB no Teme 9

Pe3epBHOE Bpems 2

OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOT' PAMME
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HEPEYEHDb (KOAUDPUKATOP) PACITPEAEJIEHHBIX 11O KIIACCAM
MPOBEPSIEMbIX TPEFOBAHUM K PE3YJIbTATAM OCBOEHUA
OCHOBHOU OBPA30BATEJBbHOM MPOT'PAMMBI CPEJHEIO OBIIEIO
OBPA30BAHUA U DJIEMEHTOB COIAEPKAHUA 110 BUOJIOI'NHU

B ¢denepanpHbIX W perHOHANIBHBIX TPOIEAYypax OIICHKH KadyecTBa OOpa3oBaHUS
UCIIONIB3yeTCs TiepeueHb (KoAupuKaTop) paclpeiesiCHHBIX MO KJIaccaM IMPOBEPSIEMBIX
TpeOOBaHUIl K pe3ylbTaTaM OCBOCHHS OCHOBHOM 0Opa3oBaTeNbHOM MpPOTpaMMbl
CpemHero o0mero o0pa3oBaHus U AJIEMEHTOB COJEPKaHUS 110 OMOJIOTHH.

10 KJIACC

IIpoBepsieMble TpeOOBAHUSA K pe3yJibTATAM OCBOCHHMSI OCHOBHOI 00pa30BaTeIbHOM
MPOrpaMMsbI

Kon [IpoBepsiemMble PeIMETHBIE PE3YJIBTATHI OCBOCHHSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3oBaTeNbHOM MPOTrpaMMBbI CPEAHETO 00111eT0 00pa30BaAHMUS
pe3yibTara
1 CdopMUpOBaHHOCTh 3HAHUW O MECTE M POJIM OUOJOTUU B CHUCTEME

Hay4YHOTI'O 3HaHU CCTCCTBCHHBIX HaYK, B (1)0pMI/Ip0BaHI/II/I
COBpeMCHHOI\/'I GCTCCTBCHHO-HayLIHOﬁ KapTHHbBI MHpAa KW HAYYHOI'O
MHUPOBO33pPpCHUA; O BKIAAC pOCCHI;’ICKHX )51 BaPY6€)KHBIX Y4YCHBIX -
OMO0JIOTOB B Pa3BUTHUC 6I/IOJ'IOFI/II/I; (bYHKHHOHaHBHOﬁ I'paMOTHOCTH
YCJIOBCKA IJI PCIICHUA ) KU3HCHHBIX 3a1a4

2 YMeHue packpeiBaTh COJEpKaHHE OHOJIOTHUYECKUX TEPMHUHOB
U TIOHSITUM: XKU3Hb, KJIETKA, OpraHu3M; MeTab0u3M (0OMEH BEIlleCTB
U TpeBpallleHHe SHEPruM), rOMeocTa3 (CaMOperysisiuus), ypoBHEBaAs
OpraHU3aIMsl )KUBBIX CHCTEM, CAMOBOCIIPOU3BEACHUE (PETIPOIYKITHUS),
HACJIEJICTBEHHOCTh, H3MEHYUBOCTH, POCT U Pa3BUTHE

3 YMeHue uznaraTb OMOJIOTHYECKUE TEOPUH (KJIETOYHAs, XPOMOCOMHA,
MyTaionHas ), 3akonsl (I'. Mennens, T. Moprana, H.1. BaBunosa) u
y4eHHs (0 LIEHTpax MHOrooOpasusi U MPOUCXOXKIEHUSA KYJIbTYPHBIX
pactenuii H.M. BaBunosa), onpeaensTb rpaHuIlbl KX TPUMEHUMOCTH K
YKUBBIM CUCTEMaM

4 YMenue BraZeTb METOJAaMU HAay4yHOTO TIO3HAaHUS B OHOJIOTUHU
(HaOnroieHHe W OMMCAaHUE JKUBBIX CHCTEM, IPOLIECCOB U SIBJICHMIA;
OpraHu3aluss W TMpOBEACHHE OUOJOTHYECKOr0 HAKCIEPUMEHTA,
BBIIBIJKCHUE  TUIOTE3Bl;  BBISIBJICHUE  3aBUCUMOCTH  MEKIY
UCCJIeyEMbIMU BETUYMHAMU, OOBSICHEHNE TTOJIYYeHHBIX PE3yJIbTATOB,
WCIIOJIb30BAaHHBIX HAYYHBIX ITOHATHI, TEOPUHM M 3aKOHOB; YMEHHUE
JienaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YJIbTATOB)
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YMeHue BBIIACNATh CYLIECTBEHHBIE TNPU3HAKKM BHPYCOB, KIIETOK
OPOKAPUOT M JYKAPHOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX
OpPraHu3MoOB;  OCOOEHHOCTHM  TPOLIECCOB ~ OOMEHa  BELIECTB
U TIpeBpaIleHHs SHEPTUH B KJIEeTKe, (POTOCHHTE3a, TNIACTHYECKOTO U
JHEPreTUYEeCKOro  OOMEHa, XEMOCHHTE3a, MMTO03a, Melo3a,
OIUIOAOTBOPEHUS, PA3MHOXKEHHUS, HMHIUBUIYaTbHOTO  Pa3BUTHA
opraHu3ma (OHTOI€HE3)

YMeHue TOpUMEHSATh [OJIyuYeHHbIe 3HAaHWS Ui OOBSICHEHUS
OMOJIOTUYECKUX TIPOIIECCOB U SBICHHUM, JUIS MIPUHITHS MPAKTHUECKUX
pelIeH B TOBCETHEBHOM KU3HHU B IIEJISIX oOecreueHus: 6e30MacHOCTH
CBOETO 3/I0POBBSI U 3/I0POBbSI OKPYKAIOMIMX JIOAEH, COOMIOIEHHUS
HOPM TPAMOTHOTO TMOBEACHUS B OKPYXKAIOIIEH NPUPOJHON CpeIe;
NOHMMaHWEe  HEOOXOJWMOCTH  WCIIONB30BAaHUS  JOCTH)KCHUI
COBPEMEHHOW OWONOTUH ¥ OWOTEXHOJOTMH [UIS PalMOHAIBHOTO
NPUPOJIOTIONIE30BAHNS

YMeHue pemiaTb JJICMCHTAPHBIC I'CHCTHYCCKHUC 3aJa4 Ha MOHO- U
I[I/IFI/I6pI/II[HOC CKpCUIMBAHUC, CHCINICHHOC HACJIICAOBAHUC, COCTABJISITh

CXCMbI MOHOFI/I6pI/II[HOFO CKpCIIBaHUA
Mt IIPpCACKa3aHus HACJICAOBAHUA IIPU3HAKOB Y OPTraHU3MOB

YMeHue BBIIONHATH Ja0OpaTOpHblE M MPAKTHUYECKHE PpadoThI,
coOoaTh OpaBwia Mpu paboTe ¢ y4eOHBIM M JIA0OPATOPHBIM
o0opyI0BaHHUEM

YMeHHne KpUTHUECKH OLICHUBATh U MHTEPIPETUPOBATH MH(GOPMAIIHIO
OMOJIOTMYECKOTO  COJIEPKAHUs, BKJIOUYAIONIYI0 TICEBIOHAYYHBIC
3HaHMS W3 pa3MuHbIX HcTOuHMKOB (CMMU, HaydHO-mOMyNsIpHBIE
MaTepHuaibl); STUYECKUE AaCHeKThl COBPEMEHHBIX MCCIICOBAaHUHN B
OMOJIOTHH, MEUIIUHE, OMOTEXHOJIOTUU

10

YMeHnue co3naBaTh COOCTBEHHbIC MMCHbMEHHBIC U YCTHBIE COOOIIICHMUS,
0000111251 6MOJIOTHYECKYI0 HH(OPMAIIUIO U3 HECKOJIBKUX UCTOYHUKOB,
I'PAaMOTHO HMCTIOJIb30BaTh MOHATHHHBIN anmapaT OHMOJIOTHI

IIpoBepsieMble 3J1eMEHTBI COAEPKAHUS

Kon [IpoBepsieMblii 3IEMEHT COJICPIKAHUS
1 buoiorus xak Hayka
1.1 buonorus — nHayka o xuBoil pupoze. Ponb 6uosornu B hopMHpOBaHUU
COBPEMEHHOM Hay4yHOU KapTuHBI Mupa. CrucTeMa OMOJOTHUYEeCKUX HAyK
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1.2

Meronpl TO3HAHUS KUBOW TpUpoAbl (HAOMIOIEHHWE, HKCIIEPUMEHT,
OlHcaHue, U3MEpPEHHUe, KIacCU(pUKaIUsI, MOJACITUPOBaHNE, CTATUCTHYECKAs
00paboTKa TaHHBIX )

JKuBbIe CHCTEMBI U UX opraHu3anus

2.1

XKusbie cucteMbl (OMOCHCTEMBI) KakK TMpPEAMET W3yYeHUs OWOJIOTHH.
CaoiicTBa OMOCHCTEM U X pa3zHOOOpasue

2.2

VYpoBHU OpraHu3alyy OMOCUCTEM: MOJEKYIISIPHO-TeHETUYECKUA, KIIETOYHBIH,
OpPTraHU3MEHHbIN, TOMYJISILIMOHHO-BUI0BON, SKOCUCTEMHBIN, OOCepHBIN

XHUMHMYECKHUM COCTAB U CTPOCHUC KJICTKH

3.1

XHUMHMYECKHUM COCTAaB KJIETKH. XMMHUYCCKHE SJICMCHTBHI: MaKpO3JICMCHTHEI,
MHUKPOIJICMCHTHI. Boz[a N MHHCPAJIbHBIC BCHICCTBA. CDYHKI_[I/II/I BOAbI U
MHUHCPAJIBHBIX BCHICCTB B KIICTKC. HOI[I[ep)KaHI/IG OCMOTHYECKOro 0OajaHca

3.2

benku. CoctaB u ctpoeHue O6€IKOB. AMHUHOKHCIOTB — MOHOMEPHI OEJIKOB.
He3zameHnmble 1 3aMEHUMbBIE aMUHOKHUCIOTBI. AMWHOKHUCIOTHBIA COCTaB.
YpOoBHM CTPYKTYphl OCJIKOBOM MOJIEKYJbl (TIEpBUYHASl, BTOpHUYHAS,
TpEeTUYHAsT U YETBEPTUYHAS CTPYKTypa). XMMHUECKHE CBOMCTBA OEJIKOB.
buonornyeckue QyHKIMM OEITKOB.

®depMeHTHl — Ouosiorudyeckue Karanuzatopbl. CTpoeHue QepMeHTa:
aKTUBHBIN LIEHTp, cyOcTpaTHas cneuupuyHoctb. KopepmenTsl. ButaMuHsl.
OTnuuust PepMEHTOB OT HEOPTAHMYECKUX KaTaIN3aTOPOB

3.3

VYrieBoawsl: MOHOcaxapuabl (TJIOKO3a, pubo3a U JE30KCHpuO03a),
nucaxapujbpl (caxaposa, JJakTo3a) M IMojucaxapuibl (Kpaxmal, TJIMKOTEH,
1eJUTI0J103a). bronmornueckrue pyHKIIMK YTIE€BOIOB.

Jlunuapl:  TpUTrIUUEpHUAbl, cTepouabl, Qocdomunuasl. [mapodunsHO-
ruipodoOHbIe cBoMcTBA. buonornueckue ¢yHkuuu aunuaoB. CpaBHEHHE
yTIEBOAOB, OCJIKOB U JIMIHUIOB KaK UCTOUHUKOB YHEPTUU

3.4

Hykneunoseie xwucnorsl: JHK wu PHK. Hykneortuaber — moHOMEpSHI
HyKJIenHOBBIX KucnoT. Ctpoenue u ¢pynkiuu JTHK. Ctpoenune u QyHkimuu
PHK. AT®: crpoenue u pyHKuuu

3.5

[utomorus — Hayka o kierke. Knerounast reopusi. MeTo1bl U3y4eHUs KIIETOK

3.6

Knerka xkak menoctHass >kuBas cuctema. OOImMe NpU3HAKU KIIETOK:
3aMKHyTasi HapykHas memOpana, Mmonekynabl JIHK kak renermdeckuit
ammapar, cucTeMa CuHTe3a Oernka

3.7

Tunel KIEeTOK: dyKapwoTH4YecKass W Tpokapuotudeckas. OcoOeHHOCTH
CTPOCHHUS TPOKAPHOTHYCCKON KiIeTKU. KieTouHas cTeHka OaKTepui.
CtpoecHHE DYKapHOTHYECKON KiIeTKH. OCHOBHBIC OTJIWYHS PACTHTEIBHOM,
KUBOTHOU U TPUOHOM KIIETKU
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3.8

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAs CTEHKA, IITMKOKAJIUKC, UX
¢yukuu. [lnasmatuueckas wmemOpaHa, €€ CBOWCTBA H  (YHKIUH.
[Mutomnasma u ee opranoujibl. OgHOMEMOpaHHBIE OPraHOWAbI KIIETKH:
sHporuiazmatuueckas cerb  (OIIC), anmapar ['odabaxku, JM30COMBI.
[lomyaBTOHOMHBIE ~ OpraHOWJABI  KJIETKH: MHUTOXOHJAPUHU, IUIACTUIBL.
[Ipoucxoxaenre MUTOXOHApUIA U macTu. Bunbl mnactun. HememOpanubie
OpraHOMJIbl KJIETKH: PUOOCOMBI, KJIETOUYHBIH LIEHTP, PECHUYKHU, JKTYTHKH.
@yHKIMU OPraHOUAOB KJIETKH. BKItoueHns

3.9

Snpo — peryasTopHbIi HeHTp KiaeTKu. CTpoeHue sifipa: siaepHasi 000J04Ka,
KapuoIUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI

3.10

TpchnopT BCHICCTB B KJICTKC

X(PIBHGI[GHTGHBHOCTB KIICTKH

4.1

OOmeH BeniecTB, UiaU METa00IM3M. ACCUMUISIUS (TUIACTUYECKUA OOMEH) U
TUCCUMWISIUSA (SHEPTeTUYECKU OOMEH) — IBE CTOPOHBI €IMHOTO Mpolecca
MeTabonu3ma. Tunel oOMeHa BEILIECTB: aBTOTPOHBIA U
reteporpodHblii. Posib (epMEHTOB B 0OOMEHE BEIIECTB U MPEBPAIICHUU
SHEPIUHU B KJIETKE

4.2

®orocunTe3. CBeroBas W TemHoOBas (a3l (oTocuHTe3a. Peakuuu
doTocunTe3a. DPheKTUBHOCTh (hOTOCHHTE3a. 3HAUeHUE (POTOCHHTE3a IS
KU3HU Ha 3emuie. BiusitHue yciioBuil cpelbl Ha (POTOCHHTE3 UM CIOCOOBI
MTOBBIIICHHSI €T0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCUHTE3UPYIOIINe OakTepuu. 3HaUeHUE XEMOCUHTE3a s
AKU3HU Ha 3eMJie

4.3

DOHepreTuueckuii oOMeH B KieTKe. PaciiernieHue BeIeCTB, BBIICICHUE
Y aKKyMYJUPOBAHUE DHEPTUM B KIIETKE. DTalbl IHEPTETUUYECKOTO OOMEHa.
I'mukonus. bpoxenue u ero Buabl. KUCIOpOAHOE OKUCIIEHUE, WU KIIETOYHOE
npixanue. DPPEeKTUBHOCTh SHEPTETUYECKOI0 0OMEHa

4.4

Peaknuu wmatpuuHoro cuHte3a. I'enernueckas wuHpopmamms u JIHK.
Peanuzanus renernyeckoit nHGopMaluu B KJeTke. [ eHeTHUeCcKuit Ko U ero
coiicTtBa. Tpanckpunuuss — wmarpuunbld cuHTe3 PHK. Tpancmsamusa —
ouocunte3 Oenka. KoaupoBanwe amuHokucior. Pounb  pubocom
B OMocuHTE3€e OenKa

4.5

Hexknerounsie hopmbl sxu3nu — BUpychl. Mictopus otkpsitus Bupycos (.M.
NBanoBckuit). OCOOEHHOCTH CTPOCHUS U KU3HEACSATEIBHOCTH BHUPYCOB.
bakrepuodaru. bonesnn pacTeHuii, )KUBOTHBIX W YEJIOBEKA, BBHI3HIBACMBIC
Bupycamu. Bupyc ummyHonedpuuurta uenoBeka (BUY) — BozOyautens
CIT1/a. [TpodunakTuka pacipocTpaHEHUsI BUPYCHBIX 3a00JIeBaHUN
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Pa3zMHOX€eHME 1 MTHAUBHIyaIbHOE PA3BUTHE OPTaHU3MOB

5.1

Kinerounslii 1UKI, WK SKU3HEHHBIM HMKA KieTku. MHTepdaza u MHUTO3.
[Ipomeccrl, mnpotekaromue B wuHTEephaze. Pemmkamus — peaknus
matpuuHoro cunre3a JJHK. Ctpoenne xpomocom. XpoMOCOMHBIN HAOOp —
KapuoTun. JIMIMIOMAHBIA M  TaIUIOMJHBIA  XPOMOCOMHBIE  HAOOPBI.
Xpomaruasl. [{uTonornueckue OCHOBBI PA3MHOKEHUSI U UHAUBUYaIbHOTO
Pa3BUTHSI OPraHU3MOB.

Henenue xnetku — muto3. Craguu muto3a. [Ipoueccsl, npoucxoasmiye Ha
Pa3HBIX CTAUSIX MUTO3a. BUOJOTHUUECKUN CMBICT MUTO3a

5.2

dopmBbI pa3MHOKEHUST OPTAaHU3MOB: OecIoNioe u MmoyioBoe. Bumbl 6ecronoro
Pa3MHOXKCHUS: JICJICHHE HAJBOE, TTOYKOBAHUE OJIHO- M MHOTOKJIETOYHBIX,
criopooOpa3oBaHUE,  BETeTaTHBHOE  pa3MHOXeHHe.  VICKyccTBeHHOE
KJIOHUPOBAHKME OPTaHU3MOB, €TO 3HAUCHUE JIJIS CEJICKITNU

5.3

ITonoBoe pa3MHOXKEHUE, €ro OTIIMYHS OT OSCIIOJIOTO.

Meito3. Cranuun meiiosa. [Iponeccel, mpoucxoasume Ha CTaausIX MEHWo3a.
IToBenenue xpomocoM B Meiio3e. Kpoccunrosep. buonornueckuii cmbici
1 3HaYC€HHE Meio3a

5.4

I'amerorenes — mporiecc 00pa3oBaHUSl TMOJOBBIX KIETOK Y KHWBOTHBIX.
[TonoBbie >Kene3bl: CEMEHHUKM U sSIUYHUKUA. OOpa3oBaHUE U Pa3BUTHUE
MOJIOBBIX KJIETOK — ramMeT (CIepMaTo30u/l, SHUIICKIeTKa) — CliepMaToreHes
n oorene3. OCOOCHHOCTH CTPOCHUSI SUIIEKJIETOK U CIIEPMaTO30UIOB.
OmnonorBopenue. [laprenorenes

5.5

NunuBunyanbHoe pa3BuTue (OHTOTeHE3). OMOpHUOHANIBHOE pa3BUTHE
(amOpuorenes3). OTambl SMOPUOHAILHOTO Pa3BUTUSI Y TMO3BOHOYHBIX
KUBOTHBIX: JIpOOJICHHUE, racTpyssius, opraHorene3. [loctamOpuonanbHoe
pazButue. TuUIBI MOCTAIMOPUOHANIBHOIO Pa3BUTHS: MPSIMOE, HENPSMOe
(inumHoOuHOE). BimsHHMe cpenbl Ha pa3BUTHE OPraHU3MOB; (DAKTOPHI,
CIIOCOOHBIE BBI3BIBATH BPOKICHHBIE YPOJICTBA.

Poct u paseutne pacteHuid. OHTOr€HE3 LBETKOBOTO PACTEHUS: CTPOCHHE
CEMEHH, CTaJUU Pa3BUTHUS

HaCJ'IeI[CTBeHHOCTB U USMCHYHUBOCTDb OPraHu3MOB

6.1

IIpenmer m 3amaun re”Hetuku. Mcropus pas3BUTHSA T'eHETUKH. Bxiazg
POCCUHCKHX U 3apyO€XKHBIX YYEHBIX B pa3BUTHE TE€HETHKU. MeToabl
reHeTUKH  (TUOPUAOJIOTUYECKUN, IUTOTEHETUYECKUN, MOJIEKYJSIpHO-
reHeTuueckuii). (OCHOBHbIE TI'E€HETUYECKHE TOHATUS. [ eHeTmyeckas
CHUMBOJIMKA, UCIIOJIb3YEMAsl B CXEMAX CKpEIMBaHUN

6.2

3aKOHOMEpPHOCTH HACJIeI0BaHMS TPU3HAKOB, yCTaHOBIICHHBIE I'. Menaenem.
MoHoruOpuiHOe CKpeIIMBaHue. 3aKOH €IUHO00pa3us THOPHUIOB TIEPBOTO
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nokosnenus. [IpaBuno AOMHHMpPOBaHWS. 3aKOH PACIICIUIEHUS NPU3HAKOB.
['unoTe3a unctoTsl raMert. [loaHOE M HEMOIHOE JOMUHUPOBAHUE.
JluruOpuaHoe  CKpelIMBaHHWE. 3aKOH HE3aBUCUMOTO  HacCJeAOBaHUS
npu3HakoB. lluToreHeTnueckue OCHOBBI AUTMOPUIHOTO CKPEIIMBAHUA.
Ananmusupyomee  cKkpemuBaHue.  Vcnosb30BaHHME — aHAIM3HPYIOLIETO
CKpELIMBaHUs ISl ONPEAEIICHHSI TEHOTUIIA 0COOH

6.3

CuemieHHoe  HacienoBaHwe  npusHakoB. Pabora T. Moprana no
CLICIUICHHOMY HACJEIOBaHUIO TeHOB. HapylieHue clremieHuss IeHOB B
pe3yJIbTaTeé KPOCCHHIOBEpa. XPOMOCOMHAsi TEOpHUS HACIEICTBEHHOCTH.
I'eneTnueckue KapTel.

I'eneruka nosia. XpoMOCOMHOE OINpezesieHue 1noja. AyTOCOMBI U MOJIOBbIE
XpoMOcOoMBI. ['oMoramMeTHble U reTeporaMeTHbie oprann3mbl. HacnenoBanue
IPU3HAKOB, CLETJICHHBIX C MIOJIOM

6.4

N3MeHYnBOCTS. Bunpr U3MEHYUBOCTHU: HEHACJIEICTBEHHAs
U HaciueACTBeHHasA. Ponb cpeapl B HEHACIEACTBEHHOW WM3MEHUYHMBOCTH.
XapakTepucTuka MoIU(PUKAIMOHHON U3MEHUNBOCTU. BaprallMoHHbIA psa U
BapualMoHHas Kpuas. Hopma peaknum npusHaka. KoianuecTBeHHBIE U
KaueCTBEHHbIC TNPU3HAKM W  UX Hopma  peakuuu. CBoicTBa
MOAU(PUKALMOHHON U3MEHUYNBOCTU

6.5

HacnencrBenHasi, win TeHOTHIMYECKas, M3MEHYUMBOCTb. KoMOuHaTHBHAS
M3MEHYMBOCTh. MeH03 U MOJOBOWM MpOLlECC — OCHOBA KOMOWHATMBHOMU
M3MEHYMBOCTU. MyTarimoHHass u3MeHUYMBOCTh. Kiaccudukanus MyTanuid:
IE€HHBIE XPOMOCOMHBIE, TE€HOMHbIE. Yacrora W IPUYMHBI MYTalUM.
Myrtarennbie QakTopbl. 3aKOH FOMOJIOTUYECKHUX PSAOB B HACJIEICTBEHHOU
n3menuyusoctu H.M. BaBunosa

6.6

I'enetuka udenoBeka. Kapuortun uenoBeka. OCHOBHBIE METO/bl T€HETHUKH
YEJI0BEKA: reHEeaJIOTMYeCKUi, OJIM3HEIOBBIH, LIUTOTCHETUYECKUIM,
OMOXMMUYECKU, MOJIEKYJISIpHO-TeHeTHYecKuidi. COBpEMEHHOE OIpEeIICHHE
F€HOTUMNA: TIOJJTHOTEHOMHOE CEKBEHUPOBAHHWE, TCHOTHUIIMPOBAHUE, B TOM
yucne ¢ nomompsio [1P-ananu3a. HacaeacrBenHble 3a001e¢BaHMs YeIOBEKa:
reHHbIe O0O0JIe3HHM, OOJIE3HU C HACIEJICTBEHHOUW MpeapacrnoioKEHHOCTHIO,
XpoMocoMmHbIe Oomne3nn. CoMaThyeckue W TEeHEpAaTHBHBICE MYTAIlUH.
[IpuHIMOBl 370pOBOrO 00pa3a KW3HU, JUATHOCTUKH, MPO(PMIAKTUKU U
JICUCHUS T€HETUYCCKUX 0oJIe3HEH. MenuKo-TeHETUYECKOE
KOHCYJIbTUPOBAHUE. 3HAUCHUE MEIUIIMHCKON T€HETUKHU B MIPEAOTBPAILICHUN
1 JICYCHUN T'€HETUUECKNX 3a00JICBaHUN YEI0BEKa

Cenexknust oprann3MoB. OCHOBBI OMOTEXHOJIOT I

7.1

Cenekups Kak HayKa U MPOLECC. 3apOKIACHNUE CEIIEKIUN U JOMECTUKALUA.
Yuenue H.M. BaBunoBa 0 IieHTpax NPOUCXOXKIACHUS M MHOTO00pa3us
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KYJbTYPHBIX pacTeHUU. L[EHTpBI MPOMCXOKAEHUSA NOMAIIHUX XKUBOTHBIX.
Coprt, nopoja, mramMmm

7.2

CoBpeMeHHbIE METO/IbI CENEKIMU. MacCOBBIN U HHANBUAYAIbHBINA OTOOPHI B
CEJIEKLMU PACTEHU U )KUBOTHBIX. OLleHKa 3KcTepbepa. BIM3kopoicTBEHHOE
CKpellMBaHue — NHOpUIUHT. Yncras nuHus. CKpeluBaHue YUCThIX JIMHUH.
I'erepo3uc, wunu rubpuaHas cuna. HepojacTBeHHOe CKpelMBaHHE —
ayrOpununar. OtnaneHHas ruOpuau3anus u ee ycnexu. VICKycCTBEHHBIH
MYTareHe3 U MOJyYeHUE MOJUIUIONI0B. JlOCTH)KEHUS CEeIeKIUU pacTeHUl,
KUBOTHBIX U MUKPOOPIaHU3MOB

7.3

broTexHOJIOTHs KaK OTpacilb MPOU3BOJCTBA. ['eHHas MH)KEHepHs. OTallbl
co3nanus pekomObunanTHoM JIHK u Tpancrennsix opranusmos. KnetouyHnas
uHxeHepus. Kierounble KynabTypbl. MHKPOKIOHAJIBbHOE Pa3MHOXKEHHE
pactenuii. KiloHUpOBaHKE BBICOKONPOAYKTHBHBIX CEJIBCKOXO035HCTBEHHBIX
OpraHU3MOB. DKOJIOTHYECKUE U 3THUecKHe nmpoodsieMbl. MO — reHeTuuecku
MOAU(PUIMPOBAHHBIE OPTaHU3MBI
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IIpoBepsiemble TpeOOBaHUS K pe3yJIbTaTaM 0CBOCHHUSI OCHOBHOI 00pa3oBaTeIbHOM

NpOrpaMmbIl

Kox
MIPOBEPSIEMOTO
pe3yibTaTa

[IpoBepsiemble IPEAMETHBIE PE3YIbTATHI OCBOEHUS OCHOBHOM
0o0pa3oBaTenbHOM MPOTrpaMMBbI CPEAHETO 00111eT0 00pa30BaAHMUS

1

ChopmMupoBaHHOCTh 3HAHUW O MECTE M POJM OMOJOTUU B CHCTEME
HAyyHOTO0 3HaHUS €CTECTBEHHBIX HayK, B (opMHpOBaHUU
COBPEMEHHON €CTECTBEHHOHAyYHOW KapTUHBI MHMpPA W HAYy4HOIO
MHUPOBO33pEHUS; O BKJIAJ€ POCCHUMCKMX M 3apyOCKHBIX YUYEHBIX-
OHOJIOrOB B pa3BUTHE OHMOJOTUHU; (PYHKIMOHAIBHON T'PaMOTHOCTU
YeJIOBeKa JJI PEIICHMS )KU3HEHHBIX 3a/1a4

YMeHue packpbeiBaTh COJepKaHUE OUOJOTUYECKUX TEPMHUHOB
Y TIOHSATHUHN: BHI, TOMYJIAIHS, TeHOMOH I, SBOJIONHNS, TBYKYIITUE CHITBI
(pakTopsl) 3BOJIIOLINH, MIPUCTIOCOOJICHHOCTh OpraHU3MOB,
BUJ1000pa30BaHue, AKOJIOTUYECKHUE (haxkTopsl, HKOCHUCTEMA,
OPOJAYIEHThl,  KOHCYMEHTBI,  PEAYLEHThl, IeNu  IUTaHus,
AKOJIOTHYECKas MupaMuaa, OuoreoreHos, ouochepa

YMeHue uznaraTb OMOJIOrHYeCcKre TEOPUH (IBOTIOIIMOHHAsS Teopust Y.
JapBuHa,  CHUHTETHMYECKass  TEOpUS  DBOJIOIMHU),  3aKOHBI U
3aKOHOMEPHOCTH (3apojpieBoro cxoacrea K.M. bapa, uepenoBanus
INIaBHBIX HampaBiieHWit u nytedl  sBomonuu A.H. CesepiioBa,
yueHuss o 6uochepe B.U. BepHanackoro), onpeaessiTh rpaHUIBI UX
MPUMEHUMOCTH K KUBBIM CUCTEMaM

YMeHue BIajeTh METOJaMH HAy4YyHOTO TO3HaHUS B OWMOJIOTUU
(Habmro/leHre M ONMUCAHUE >KUBBIX CHCTEM, MPOLIECCOB M SIBJICHHIA,
OpraHu3alys ¢ TMpPOBEACHUE OHOJIOTHYECKOr0 IKCIEPUMEHTA,
BBIJIBUKCHUE  THUIIOTE3bl;  BBIABICHUE  3aBUCUMOCTH  MEXKIY
UCCIIETyEeMbIMU BEJIMUUHAMU, 0OBSICHEHUE MOJTYUYCHHBIX PE3YyJIbTAaTOB,
VCIOJIb30BAHHBIX HAyYHBIX IOHATHM, TEOPUM M 3aKOHOB;, YMEHHE
JIeJIaTh BBIBOJIbI HA OCHOBAHUU MOJYUYECHHBIX PE3YIHTATOB)

YMeHHe  BBIACHATH  CYIIECTBEHHBIC  TPHU3HAKKM  CTPOCHHS
OMOJIOTUYECKUX OOBEKTOB: BHJOB, MOMYJISAIWNA, MPOIYIICHTOB,
KOHCYMEHTOB,  PEIYyLIEHTOB,  OHOIrE€OLEHO30B M  HKOCHCTEM;
OCOOCHHOCTH  TPOIIECCOB  HACJIEACTBEHHOW  W3MEHUYUBOCTH,
€CTECTBEHHOTO O0TOOpa, BUI000pa30BaHUsA, MPUCITOCOOICHHOCTH
OpraHU3MOB, ICHCTBUS SKOJOTHYCCKUX (AKTOPOB HA OPTaHHU3MBEI,
TIEPEHOCA BEIIECTB U TTOTOKA DHEPTHH B DKOCHCTEMAX, aHTPOIIOTEHHBIX
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M3MEHEHUN B DKOCUCTEMAX CBOEH MECTHOCTH, KPYTrOBOPOTA BEILIECTB
1 OMOTEOXMMHUUYECKHUX ITUKIIOB B Onocdepe

YMeHHne TNpUMEHSTh TIOJNyYeHHbIE 3HaHUS Uil  OOBSICHEHUS
OMOJIOTMYECKUX MPOLIECCOB U SIBIICHUM, JJIsl MPUHSITUS MPAKTUYECKUX
pelIeHMId B TOBCEHEBHOM KM3HU B LIETISIX 0OecredeHus: 6€30MacHOCTH
CBOETO 370POBbS M 3JI0POBbSl OKPYXKAIOIIUX JIIOACH, COOI0/IeHus
HOPM TPAMOTHOTO ITOBEACHUS B OKPYXKAIOIIECH MPUPOJHOW CPEAE;
MOHUMAaHUE HEOOXONIMMOCTA  WCHOJB30BAHUS  JOCTHXKEHUU
COBPEMEHHOW OMOJIOTHH ISl PALIMOHATIBHOTO PUPOI0IOIb30BAHUS

YMeHue pelIaTsb 3JICMCHTAPHBIC OMoJIOrnYecKue 3aJa4un, COCTaBJIATh
CXCMHBI IICPCHOCA BCUICCTB U SHCPTHUH B SKOCUCTCMAX (HGHI/I HI/ITaHI/Iﬂ)

YMeHue BBIIONHATH Ja0OpaTOpHblE M MPAaKTHYECKHE PpaboThI,
coO0aTh OpaBWwia MpU paboTe ¢ y4eOHbIM M J1TA0OPAaTOPHBIM
o0opyI0BaHUEM

YMeHne KpUTUUYECKU OIIEHHWBAaTh U MHTEPIIPETUPOBATH UH(POPMAIUIO
OMOJIOTUYECKOTO  COJIEpKaHMs, BKJIIOYAIONIYI0  TICEBOHAYYHBIC
3HaHUS W3 pa3nuuHbIX HcTOYHMKOB (CMMU, Hay4dHO-TOIYNSIpHbBIE
MaTepualibl); paccMaTpUBaTh I100AIbHbBIE YKOJIOTHYECKUE TPOOIEMbI
COBPEMEHHOCTH, (HOPMHUPOBATH 110 OTHOILIEHUIO K HUM COOCTBEHHYIO
MO3ULIIO

10

YMeHnue co3naBaTh COOCTBEHHbBIC MMCHbMEHHBIE U YCTHBIE COOOIIICHMUS,
000011251 6MOJIOTNYECKYI0 HH(OPMAIIUIO U3 HECKOJIBKUX UCTOYHUKOB,
I'PAaMOTHO HMCTIOJIb30BaTh MOHATHHHBIN anmapaT OHMOJIOTHI

IIpoBepsieMble 3J1eMEHTHI COAEPKAHUS

Kon IIpoBepsieMblii 3JIEMEHT COJIEPIKAHUS
1 DBOJIONMOHHAST OUOJIOTHS
1.1 DBOJIIOIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHUH.

CeuzerenbcTtBa 3BoMOLMM. [lasleoHTOIOTMYECKHE: TIOCIENOBATEIBHOCTD
MOSIBJICHUS BUJIOB B IMAJEOHTOJOTUYECKON JIETONUCH, IEPEXOIHbIE (DOPMBI.
buoreorpaduueckue: cxoactBo U paznuuve GayH U (HIop MaTepuKkoB U
OCTPOBOB. DMOPHOJIOTUYECKUE: CXOJCTBA U pa3INuus 3MOPHOHOB Pa3HBIX
BHUJIOB TO3BOHOYHBIX. (CpaBHHUTEIBbHO-aHATOMHYECKHE: TOMOJIOTMYHBIE,
aHAJOTMYHbIe, pYyAMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOoJEKyJIspHO-
OMOXMMHMYECKHE: CXOACTBO MEXAaHU3MOB HACIEACTBEHHOCTH M OCHOBHBIX
MEeTa0O0JMYECKUX MYyTEH Y BCEX OPraHU3MOB

85




denepanbHas pabouast nporpamma | buosnorus. 10-11 kiaccel (0a30BBIH ypOBEHb)

1.2

OpomrormonHass teopust Y. JlapBuna. Ilpenmochuiku BO3HHUKHOBECHHS
JTapBUHU3MA. /[BIDKYIIHE CHITBI DBOJIIOIIMH BUOB 10 JlapBUHY (M30BITOYHOE
pa3MHOXXEHHE TpU  OrPAaHUYCHHOCTH  PECypCOB,  HEOINpeAesieHHas
U3MEHYUBOCTbh, 00ph0a 3a CYIIECTBOBAHUE, €CTECTBEHHBIN 0TOOD)

1.3

Cunrernueckas teopus sBoitouuu (CTD) U OCHOBHBIE €€ TMOJIOKEHUS.
MuxkponsBomorus. [lomymsius kak eAMHUIA BUAA U 9BOJIOLUN

1.4

JIBmokytiue cuibl ((pakTopbl) HBOJIOLMUA BUIOB B Mpupoae. MyTalmoHHbBIN
npolecc W KOMOMHATHBHAsT WM3MEHYMBOCTh. [lOMynsIMOHHBIE BOJHBI
u gapeiid renoB. Mzomsamus u  murpanus. EctecTBeHHBIE OTOOp —
HaAMpPaBIAOMUN GakTop BoMtonUUA. DOPMBI €CTECTBEHHOTO 0TOOpA.
[TpucnocoOaeHHOCT, OPTaHM3MOB KaK pe3ynbTaT 3Bojouuu. [Ipumepsl
IPUCIIOCOOJIEHUH y OpraHu3MOB. ApoMop¢03bl U UAMOAAANTALIUY.

Bun wu BunmooGpasoBanue. Kpurepuu Buga. OcHOBHblE (HOpPMBI
BHU1000pa30BaHUs: reorpaduueckoe, IKOJI0THIECKOe

1.5

MaxkposBomtonusi. PopMmbl  IBOMOLMU:  (DUIETHYECKAs, JUBEPIrEeHTHA,
KOHBEPIeHTHas, apajenbHas. HeoOpaTuMocCTh 3BOIOIUN

Bo3HukHOBEHHUE U Pa3BUTUC JKU3HU HaA 3emiie

2.1

JloHay4yHbIE OPEACTABICHUA O 3apOKJICHUM KU3HU. HaydHble THUIIOTE3BI
BO3HUKHOBEHUS KU3HU Ha 3emJie: abMoreHe3 U MaHcrnepMus. XUMHUUecKas
3BOJIFOLUS. DKCIEPUMEHTAIIBHOE MOATBEPKICHUE XUMUYECKON IBOJIIOLINU.
Hauanbuble sTanbl Ouonormueckoit sBomonuu. ['unoreza PHK-mwmpa.
[IepBbie kieTKH U UX 3BOOLUS. DOpMUPOBAHKE OCHOBHBIX T'PYIII KUBBIX
OpraHu3MOB

2.2

PazButne xu3Hu Ha 3emuie mo spaMm W nepuogam. Karapxei. Apxerckas
U npoTtepo3oiickas dpel. [laneo3olickas spa U ee Mepuojbl: KEMOPUICKUIA,
OPAOBUKCKHUH, CHIIYPUHUCKHUM, JEBOHCKHM, KAMEHHOYTOJIbHBIM, MEPMCKH.
Me3so30¥icKas opa U €€ IEPUOBI: TPHACOBBIN, IOPCKUI, METIOBOM.
KaliHo30lickas 3pa W €€ TepUoIbl: MaJICOr€HOBBI, HEOTCHOBBIN,
AHTPOIIOT€HOBBIN. XapaKTEPUCTUKA KIMMATa U T€OJOTMYECKUX MPOLIECCOB.
OcHOBHbIE 3Tambl 3BOJIOLUUHA PACTUTEIBHOTO U JKMUBOTHOTO MHpA.
Apomopdo3bl y pacTeHul 1 KUBOTHBIX. [l0siBIIeHHE, paclIBET U BHIMUPAHUE
TPy KUBBIX OPraHU3MOB

2.3

Cucrema OpraHMYECKOro MHpa Kak OTpakeHue 3Boonuu. OCHOBHBIC
CUCTEMAaTHYECKHE TPYIIITBI OPTaHN3MOB

24

DBOJIIOMA YeJIOBeKa. AHTPOIOJIOTHS Kak HayKa. Pa3BuTue npeacTaBieHui
O MPOUCXO0XKIACHUY YenoBeka. MeTonbl n3ydeHns aHTponorene3a. Cxoacraa
U pa3Iuyusl 4YeJOBEeKa M KUBOTHBIX. CHCTEMATMYECKOE TOJIOKECHUE
YeJI0BEKa.
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IBwxymme  cuibl  (dakropbl) — aHTpomorenesa.  HacnenctBeHHas
U3MEHYMBOCTh U €CTECTBEHHBIH OTOOp. OOIIECTBEHHBIN 00pa3 >KHU3HM,
U3rOTOBJICHUE OPYIUH TPY/a, MBILUIEHUE, PEUb

2.5

OCHOBHBIE CTaIUU ¥ BETBU HBOJIIOIIUH YEIOBEKA: aBCTPAIONMUTEKH, YeI0BEK
yMenbii, YenoBek npsaMOXOoaAmni, YemoBeK HeaHAEepTAIbCKUN, UenoBek
pa3yMHbIi. Haxoakum WMCKOIlaeMbIX OCTAaHKOB, BpEMsl CYLIECTBOBaHUS,
o0JacTh pacnpocTpaHeHHsl, 00bEM TOJIOBHOTO MO3Ta, 00pa3 JKU3HU, OpYyIUs

2.6

YenoBeueckue packl. (OCHOBHbIE OOJBIIME pPAChl:  €BPOIECOMIHAS
(eBpasuiickas), HErpo-aBCTpaJlouaHas (dKBATOpHAJIbHAS), MOHTOJIOMIHAS
(a3uarcko-amepukaHckas). UepThl MPUCTIOCOOTICHHOCTH TPEICTaBUTEIIEH
YeJIOBEUECKHX pac K YCJIOBHUSIM CYIIECTBOBAaHMS. EAMHCTBO YelloBeUECKHUX
pac. Kputuka pacuzma

OpraHu3mbl U OKpY’Karolas cpeia

3.1

DKOJIOTUA KaK HayKa. 3ajauu U pa3aeibl SKOJOTUH. MeToabl 3KOIOTUYECKUX
UCcCceoBaHUM.  DKojormdeckoe MupoBo33zpeHue. Cpenpl  oOuTaHUs
OpraHU3MOB: BOJHAS, HA3€MHO-BO3/IyIIIHAs, MOYBEHHAS,
BHYTPHOPraHU3MEHHAS

3.2

Oxonornueckue (daktopel. Kiaccudukaiusi 3KoJIOTHUYECKHX (PaKTOPOB:
abuoTHUYeCcCKre, OMOTUYECKUE U aHTPONOTeHHBIC. [[elicTBIE IKOTOTHYECKUX
(GaKkTOpOB Ha OPTaHU3MBI

3.3

Abunotnyeckue hakTopbl: CBET, TEMIIEPATypa, BIAXKHOCTh. DOTONEPUOAU3M.
[IpucnocoOneHusi OpraHu3MoB K JEHCTBUIO a0MOTHYECKUX (HaKTOPOB.
buonornueckue puTMbl

3.4

buotnueckue  daktopel.  Bumbl  OMOTHMYECKHMX ~ B3aUMOJICHCTBUI:
KOHKYPEHIIUSA, XHUIIHUYECTBO, Mapa3uTU3M, MYTyallu3M, KOMMEHCAIU3M
(HaxJIeOHMYECTBO, KBAPTUPAHTCTBO), aMEHCAIU3M, HEUTpaiu3M. 3HaUYCHUE
OMOTUYECKHX  B3aUMOJCHCTBUUA  NJII  CYIIECTBOBAaHHS  OpPraHU3MOB
B IIPUPOJHBIX COOOLIECTBAX

3.5

DKOJIOTUYECKUE XAPAKTEPUCTUKU Tonyianuu. OCHOBHbIE I[OKa3aTelu
MOMYJISALIMU:  YUCIECHHOCTh, IUIOTHOCTh, POXIAAEMOCTh, CMEPTHOCTb,
MPUPOCT, MUTpaALUA. [[MHAMUKA YMCIIEHHOCTH MOMYJISALUU U €€ PEeTyJIsLus

COO6HI€CTB3 H OKOJIOTHYCCKHUC CUCTCMBI

CooOmiecTBo opraHn3MoB — OuorieHo3. CTpyKTypbsl OMOIIEHO3a: BUIOBaS,
MPOCTPAHCTBEHHAs, Tpoduyeckas (muieBasi). Buasl-nomuHanTel. CBA3U B
OMolIeHO3e

4.2

Okonorudyeckue cuctembl (3Kocuctembl). [loHsTHE 00 9KOCHCTEME
u  Oworeomenoze. DyHKIMOHATBHBIE  KOMIIOHEHTHI ~ JKOCHUCTEMBI:
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OPOJYLIEHThl, KOHCYMEHTbI, peAyleHTbl. KpyroBopoT BelIeCTB U IMOTOK
SHEpruM B 3KocucreMe. Tpoduueckue (MUIIEBBIE) YPOBHU SKOCHUCTEMBI.
[Mumessie nenu u cetu. OCHOBHBIEC MOKA3aTeIN IKOCHCTEMBI: OHOMacca,
OPOAYKIHUA. DKOJOTMYECKHE TMHUPAMUJIbI: TMPOAYKIIMH, YUCICHHOCTH,
O6uomaccel. CBOHCTBA 9KOCHUCTEM: YCTOMYHMBOCTH, CaMOPETYJISAINS,
pasButue. Cykueccus

4.3

[Ipuponnbie SKOCHUCTEMBI. DKOCUCTEMBI 03€p U peK. IKOCHUCTEMa XBOHHOTO
WIH IIMPOKOJIMCTBEHHOIO JIEca.

AHTpPOIIOTEHHBIE  AKOCHCTEMBI.  ATPOIKOCHUCTEMBL. Y POOIKOCUCTEMBI.
buonornueckoe M XO3SMCTBEHHOE  3HAYEHHWE  ArpO’KOCUCTEM U
ypOOIKOCHUCTEM.

buopasnooOpazue kak (akrop ycroiumBoctu sKocucTeM. CoxpaHEHHE
OMOJIOrMYECKOro pa3HooOpasus Ha 3emiie

4.4

VYuenue B.M. Bepnaackoro o Ouocdepe. I'paHunpl, coctaB U CTPYKTypa
ouocdepsl. XKuoe BeriecTBo 1 ero ¢pyHkiuu. OcodeHHocTu Ouochepsl Kak
rJ100aNbHON SKOCHCTEMBI. JIMHAMUYECKOE paBHOBECHE M OOpaTHas CBS3b B
ouocdepe. KpyroBopoTsl BeleCTB 1 OMOT€OXUMUYECKUE ITUKIIBI SJIEMEHTOB
(yraepona, azora). 30HaIBHOCTH OMOChephl. OCHOBHBIE OMOMBI CYIITH

4.5

YenoeuecTBo B Onocdepe 3emiin. AHTPONOTreHHbIE U3MEHEHUS B Ouocgepe.
['mo0anbpHbIE HKOJIOTUYECKUE TPOOIEMBI.

OcHOBa palMOHAJIBHOIO YIPAaBJICHHUS NPHPOIHBIMM pecypcaMu M HX
UCIIONb30BaHue. JlocTuxkeHus: OMOJIOTUH U OXpaHa MIPUPOIbI
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