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LeJIel, COAEpKaHUs, pe3yJIbTaTOB O0yUEHUsI U TPEOOBAHUIN K YPOBHIO IOJATOTOBKU BBIITYCKHHUKOB, ITOJIOKEHUS 00 O0LIMX LENsIX
U MPUHIUIAX, XapaKTepU3yoIux coBpeMeHHoe coctosiHue cuctembl COO B Poccuiickoit deneparinu, a Takke MOJI0KEHUS O
crenuduke OMoNI0ruy, €€ 3Ha4YeHUH B TO3HAHUU KUBOU NPUPOABI U OOECIIEUEHUH CYIIIECTBOBAHUS YEJI0BEUECKOT0O OOIIECTBA.

B nmporpamme yuebHoro npenmera «buonorus» (10—11 kimaccsl, 6a30Bbli YPOBEHb) PEAIM30BaH MPUHIUI
IPEEMCTBEHHOCTH B U3YYEHUH OMOJIOTUH, O1aroaps 4eMy B HEW ITPOCMATPUBAETCS HAIIPABJIEHHOCTh HA pa3BUTHE 3HAHUM,
CBSI3aHHBIX ¢ (POPMUPOBAHUEM E€CTECTBEHHO-HAYYHOTO MUPOBO33PEHHUS, IEHHOCTHBIX OPUEHTALIMNA JTUUYHOCTH, FIKOJIOTUYECKOTO
MBIILLUIEHUS, IPEICTABICHUN O 3J0pPOBOM 00pa3e KU3HU U OEPEKHBIM OTHOILIEHUEM K OKPY KaroIle MPUPOJIHON cpere.

B nmporpaMme yneiaeHo BHUMaHUE MCTIOIb30BAaHUIO MOTYYEHHBIX 3HAHUM B TIOBCETHEBHOM KU3HU AJIs1 PELLICHUS
NPUKJIAJHBIX 33/a4, B TOM YHCIe: NPOPUIAKTUKY HACIEACTBEHHbBIX 3a00JIEBAaHUN YETIOBEKA, MEIUKO-TEHETUYECKOTO
KOHCYJIbTUPOBaHUs1, 000CHOBAaHUS IKOJOTUYECKH 11€JIeCO00Pa3HOro MOBEIEHUS B OKPYKatOIIe MPUPOJIHON cpesie, aHanu3a
BIIMSTHUS XO3HCTBEHHOM JIEATEIBHOCTH YEIOBEKAa Ha COCTOSTHUE MPUPOIAHBIX U UCKYCCTBEHHBIX 3KocucTeM. ObGecnieunBaet
YCIIOBHS IJIs1 pPELIEHUS OJJHOM U3 aKTyaJIbHBIX 33]]a4 IIKOJIBHOTO OMOJIOrMUECKOTo 00pa3oBaHusl, KOTOpask Mpeanoaraet
(dbopMupoBaHUE y 00YJarOIIMXCSl CHOCOOHOCTH aJaTUPOBATHCS K U3MEHEHUSM JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO
Mupa.

OBHIASA XAPAKTEPUCTUKA YYEBHOI'O IPEIMETA «bUOJIOI' US1»

VYyueonslii npeamet «buosnorus» B cperHeM o0111eM 00pa3oBaHUM 3aHUMAET BakHOE MecTo. OH oOecrieunBaeT
(dbopmupoBaHre y 00y4YarOIIMXCs MPEACTABICHUN 0 HAYYHON KapTUHE MUPA; paciIMpsieT U 00001aeT 3HaHUs O )KUBOI MPUpOJIE,
€€ OTIMYUTENbHBIX NPU3HAKAX — YPOBHEBOW OpraHU3AlMK U SBOIIOLUHU; CO3AET YCIOBUS JUIsl: IO3HAHUS 3aKOHOB KUBOM
pUPObL, GOpMUPOBAHMS PYHKIMOHAIBHOW IPAMOTHOCTH, HABBIKOB 3JJ0POBOT0 M 0€30MacHOro 00pasa >KM3HH, SKOJIOTHYECKOTO
MBIIJICHHS], IEHHOCTHOTO OTHOIIEHUS K )KHBOW MPHUPOJIC U YETIOBEKY.

Bonbiioe 3HaueHne yueOHbIN npeaMeT «bUOI0rus» UMEET TaKkKe JJIs PEIICHHS] BOCIIUTATENbHBIX U PA3BUBAIOILINX 337124
CpeaHero o01ero 00pa3oBaHusi, COLMATU3ANN 00yJarOIIUXCS.

N3ydenne 6nonaorum odecreuynBaeT yCaoBHsl 17151 (JOPMUPOBAHUS UHTEIJICKTYaTbHBIX, KOMMYHUKAIIMOHHBIX U
MH(POPMAIIMOHHBIX HABBIKOB, 3CTETUYECKON KYJIBTYPHI, CIIOCOOCTBYET MHTETPAIIMN OMOJIOTUYECKUX 3HAHHUH C TIPEICTAaBICHUSMHU
U3 IpYyruX Y4eOHBIX MPEIMETOB, B YACTHOCTH, (DU3UKU, XUMUU U reorpaduu.

OTt60p conmepxkanust yueOHOT0 npeamMera «bruosorusy Ha 6a30BOM ypPOBHE OCYIIECTBIEH C TIO3UIUH
KYJBTYpPOCOOOPa3HOI0 MOJIX0/1a, B COOTBETCTBUU C KOTOPHIM O0YUaIOIIUECS TOJKHBI OCBOUTH 3HAHUS U YMEHUS, 3HAYUMBbIE JJIs
(dbopMupoBaHUs 001IEH KYIbTYphI, ONPEICIIAIONINE aIeKBATHOE MTOBEICHNE YEJIOBEKA B OKPYXKaIOIIe MpUpOoaHOH cpee,
BOCTPEOOBAHHBIE B MOBCEHEBHON KU3HU U MPAKTUYECKON JESTEIbHOCTH.



Oco0oe MecTo B 3TOM CUCTEME 3HAHUI 3aHUMAIOT 3JIEMEHTHI COJAEPIKAHUS, KOTOPBIE CITY’KaT OCHOBOM Ju1sl (pOpMUPOBAHUS
IPEICTABICHUNA O COBPEMEHHON €CTECTBEHHO-HAyYHON KAPTUHE MUPA U LICHHOCTHBIX OPUEHTALUAX JINYHOCTH,
CIOCOOCTBYIOLIMX F'YMaHU3alUHA OMOJIOTHYECKOr0 00pa30BaHusl.

HEJIA YYEBHOI'O TIPEJIMETA «bBUOJIOI' U51»

Lenb n3yuenus yueOHoro npeamera «buosnorusp» Ha 0a30BOM YpOBHE — OBJIa/IEHUE 00yUYaIOUUMUCS 3HAHUSIMH O
CTPYKTYpPHO-()YHKIIMOHAJIBHOM OpraHu3alyiy KHUBBIX CUCTEM Pa3HOTO paHra u NpuoOpeTeHNEe YMEHUM UCII0JIb30BATh ATH 3HAHMS
JUIS TPaMOTHBIX JEHCTBUI B OTHOLLIEHUH OOBEKTOB XKUBOM MPUPOABI M PEIICHUS Pa3IMUHBIX )KU3HEHHBIX POOJIEM.

SAJJAYU YYHEBHOI'O ITPEJIMETA «BHOJIOI'US»

-OCBOCHHE 00YYAIOIUMHUCA CUCTEMBI 3HAHUN O OMOJIOTUYECKUX TEOPUSX, YUCHUSAX, 3aKOHAX, 3aKOHOMEPHOCTSIX,
TUIOTE3aX, MPaBUIIax, CIy>KallMX OCHOBOM JIsl pOPMHUPOBAHUS MPEICTABICHUN O €CTECTBEHHO-HAYUYHOMN KapTHHE MUPA; O
METOJIaX Hay4YHOI'O MO3HAHUS; CTPOEHUH, MHOI000pa3uu U OCOOEHHOCTSIX KHUBBIX CUCTEM Pa3HOTO YPOBHSI OpraHU3alluy;
BBIJIAIOIINXCS OTKPBITUSAX U COBPEMEHHBIX UCCIIEI0BAHUSAX B OMOJIOTUY;

— (hopMupoBaHHE y 00yUaIOIINXCs TO3HABATENIbHBIX, MHTEJUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEN B IIPOILIECCE
aHaJIM3a JaHHBIX O MYTAX Pa3BUTHs B OMOJIOTUN HAYYHBIX B3IJIAJIOB, UJIEH U MOAXO0/I0B K U3YUEHHIO JKUBBIX CUCTEM Pa3HOTO
YPOBHSI OpraHU3aLUu;

— CTaHOBJIEHUE y 00yYaromuxcs o01el KynabTypbl, (YHKIIMOHAIBHON I'PaMOTHOCTH, PA3BUTHE YMEHUN OOBACHATH U
OLICHUBATh SIBJICHUS OKPY’KAIOIIET0 MUPA KUBOM MPUPOAbl HA OCHOBAHUM 3HAHUI U OIbITA, OJYYEHHBIX NPU U3YUCHUU
OMoJoruy;

— ¢opMupoBaHUe y 00yYaIOMUXCs YMEHUN WLTFOCTPUPOBATh 3HAUCHUE OMOJIOTHYECKUX 3HAHUN B MPAKTUUYECKOU
NEeSTEIbHOCTH YEJI0BEKa, Pa3BUTUU COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUA;

— BOCIUTAHHUE YOEKIEHHOCTU B BOZMOXXHOCTH IMO3HAHUS YEJTOBEKOM KUBOU MPUPOABI, HEOOXOAUMOCTH OEPEKHOTO
OTHOUIEHUS K HEW, COOIOIEHUS STUYECKUX HOPM MIPU MPOBEAECHUU OMOJOTUYECKUX UCCIIEIOBAHUT;

— OCO3HaHHE LEHHOCTH OMOJOTUYECKUX 3HAHUMU ISl TOBBIIEHUS! YPOBHS SKOJOTUYECKOM KYJIbTYpPbI, 1Sl POPMUPOBAHUS
Hay4YHOI'0 MUPOBO33pPEHUS;

— MPUMEHEHHE MPUOOPETEHHBIX 3HAHUM U YMEHUHN B MMOBCEHEBHOM KM3HU ISl OLIEHKH MOCIIEACTBUI CBOEH
NEATEIbHOCTH 110 OTHOIIICHUIO K OKPY>KaroIe cpejie, COOCTBEHHOMY 3710pPOBbI0; 00OCHOBAHUE U COOJIIOJICHUE MEP
npoduIaKTUKA 3a00JIeBaHUH.

MECTO YYEBHOI'O TIPEIMETA «bUOJIOI'US» B YYEBHOM IIJIAHE

B cucrteme cpeanero obmiero oopazoBanus «buonorus», nzyuyaemasi Ha 0a30BOM YpPOBHE, SIBIISIETCS 0053aTEIbHBIM
y4eOHBIM MTPEIMETOM, BXOJIAIIMM B COCTaB MPeIMETHON oOpa3oBaTenbHOM 001acTi «EcTecTBeHHbIE HAYKI.



YueOHbIM MIaHOM Ha e€ n3yueHue oTBeieHo 68 yueOHbIX yacoB, o 1 yacy B Hegento B 10 u 11 kimaccax COOTBETCTBEHHO.
[IpeaycMOTpeHHBII TTPU 3TOM Pe3epB CBOOOTHOTO yUeOHOTO BPEMEHH PEKOMEHIYETCSl UCIIOJIb30BaTh JJISI IOBTOPEHUS U

3aKpeIICHHs] MaTepHaa, a Takke pedekcuu.
HNJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUA YYEBHOI'O IIPEJIMETA «bHOJIOTI' US»

Cornacao ®I'OC COOQ, ycTaHaBiauBaroTCs TpeOOBaHUS K pe3ybTaTaM OCBOCHUS 00YUYaIOIIUMHUCS POTPaMM CPEAHETO
oO1ero 00pa3oBaHus: JIMYHOCTHBIM, METAIIPEAMETHBIM U MTPEAMETHBIM.

JINYHOCTHBIE pe3yJabTaThl

B cTpykType TMYHOCTHBIX PE3YIBTATOB OCBOCHHUS MpeAMETA «BHOJIOTHS) BBIIEICHBI CIAEAYIONIUE COCTABISIONIUE:
OCO3HaHUE 00YUYaIOIUMHUCS POCCUNUCKON IPa’KJaHCKON UACHTUYHOCTH — FOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH U
CaMOOTIPEICIICHUIO, Haluyue Momusayuu K 00y4eHuIo OUOJIOTUY; YelleHanpasieHHoe paseumiue BHYTPEHHUX YOS KICHUM
JUYHOCTU Ha OCHOBE KII0Y€BbIX YEHHOCMeEl U UCMOPUYeCKUX mpaouyutl pa3BUTUs OMOJIOTHYECKOTO 3HAHUS, 20MOBHOCMb U
cnocodoHocms 00y4arOIINXCsl pyKOBOACTBOBATHCS B CBOEH AESATENBHOCTA LIEHHOCTHO-CMBICIOBBIMH YCTAaHOBKAMM, IPUCYILIUMHU
cUCTEME OMOJIOTMYECKOT0 00pa30BaHUS; HATUYUE IKOJIOSULECKO20 NPABOCO3ZHAHU, CTIOCOOHOCTU CTABUTh LIETU U CTPOUTH
YKA3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE pe3yabTaThl OCBOEHHUS y4eOHOTO npeaMeTa « bBHoaorus» A0HKHBI OTPaKaTh TOTOBHOCTh M CIOCOOHOCTH
00y4aromuxcsi pyKOBOJICTBOBATHCSI CHOPMUPOBAHHON BHYTPEHHEU MO3UIMENH TUYHOCTH, CUCTEMOU IIEHHOCTHBIX OPUEHTAIIUM,
MO3UTUBHBIX BHYTPEHHUX YOEKIECHUM, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM IIEHHOCTSM POCCUUCKOTO 00IIECTBA, pPaCIIUpEeHUE
YKU3HEHHOTO OITBITA U ONBITA IEATENBHOCTH B ITPOLIECCE PEATM3ALIMY OCHOBHBIX HAIPABJICHUN BOCIIUTATEIBHON IEATENBHOCTH, B
TOM YHUCJIE B YACTHU:

1.I'pa’aaHCKOro BOCIUTAHMSA:
— c(OpMHUPOBAHHOCTH I'PAKITAHCKON MO3UIIMHN 00YUYaOIIET0oCs KaK AKTUBHOTO M OTBETCTBEHHOT'O WJIEHA POCCUIMCKOTO
00IIIeCTBA;
--0CO3HAHUE CBOMX KOHCTUTYLMOHHBIX NIPAB U 00S3aHHOCTEN, YBAXKEHUE 3aKOHA U IIPABOMOPSIKA;
— TOTOBHOCTh K COBMECTHOUM TBOPUECKOU JEATEILHOCTH MPU CO3/IaHUM YUEOHBIX MMPOEKTOB, PEIICHUH YUYEOHBIX U
MO3HABATEJIbHBIX 33/1a4, BBINOJIHEHUN OMOJIOTHYECKUX IKCIIEPUMEHTOB;
— CIIOCOOHOCTH OMpPEAEIATh COOCTBEHHYIO MO3UIIUIO 10 OTHOLIEHUIO K SBJICHUSIM COBPEMEHHOU KHU3HU U OOBACHATD €€;
— YMEHHE YUYHUTHIBATh B CBOMX JCHCTBUAX HEOOXOIUMOCTh KOHCTPYKTUBHOTO B3aMMOICUCTBHS JIFOJICH C pa3HBIMU
yOEXKIEHUSIMH, KYJTbTYPHBIMU IIEHHOCTSIMU M COLIMAIIBHBIM TOJIOKEHHUEM;
— FOTOBHOCTbH K COTPYTHUUYECTBY B TIPOIIECCE COBMECTHOTO BHITIOJIHEHUS YICOHBIX, TO3HABATEIHHBIX U UCCIIEIOBATEHCKIX

3aJ1a4, YBAXXUTCJIbHOC OTHOICHUEC K MHCHHUIO OIITIOHCHTOB IIPpU O6CY)I(I[€HI/II/I CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOr0 COACPKAHUA,
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— FOTOBHOCTb K TYMaHUTApPHOU U BOJOHTEPCKOMN JEATEIHHOCTH.

2. [IaTproTHYECKOr0 BOCIIUTAHMS

— c(OpMUPOBAHHOCTH POCCUNUCKON IPaXKTAHCKON UACHTUYHOCTH, TATPUOTHU3MA, YBAKEHUS K CBOEMY Hapoly, YyBCTBA
OTBETCTBEHHOCTH nepes; PonuHoM, TopaocTu 3a cBoi Kpai, cBot0 PoauHy, CBOH S3bIK U KYJBTYPY, POILIOE U HACTOSIIEE
MHOTOHaIMOHaIbHOTO Hapoaa Poccuu;

— IIEHHOCTHOE OTHOIIEHUE K MPUPOAHOMY HACJIEIUIO U MaMSTHUKAM MPUPOJIbI; JOCTHKEHUsIM Poccun B Hayke, HCKYCCTBE,
CIOpTE, TEXHOJIOTUSX, TPY/IIE;

— CMOCOOHOCTh OIIEHUBATH BKJIA/l POCCUMCKUX YUEHBIX B CTAHOBJICHUE U pa3BUTUE OMOJOTHUH, TOHUMAaHUE 3HAYEHUsI OMOJIOTUH
B MTO3HAHUU 3aKOHOB MPHUPOJIbI, B )KMU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

— uJeiHas yoexxIEHHOCTh, TOTOBHOCTB K CITy’K€HHI0 OTEYeCTBY U €ro 3allUTe, OTBETCTBEHHOCTD 3a €r0 CyIb0Yy.

3. lyXOBHO-HPAaBCTBEHHOI'0 BOCTIMTAHHUSA:

— OCO3HAaHME TyXOBHBIX LICHHOCTEN POCCUHCKOr0 HAPOAa;

— c(hopMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUUECKOTO OBE/ICHNUS;

— CIIOCOOHOCTD OLICHUBATh CUTYALIMIO U IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI
Y LIEHHOCTH;

— OCO3HaHHE JUYHOIO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYyLIETO;
— OTBETCTBEHHOE OTHOILIEHNE K CBOMUM POJUTEISIM, CO3JaHUIO0 CEMbH Ha OCHOBE OCO3HAHHOT'O MPUHATHS LICHHOCTENH CEMENHOMN
’KU3HU B COOTBETCTBUU C TpaIULUAMHU HapoaoB Poccun.

4. ICTETUYECKOr0 BOCIIUTAHUSA:

— 3CTETUYECKOE OTHOLIEHUE K MUPY, BKJIKOYAs ICTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO TBOPUECTBA, CIIOPTA, TPY/a,
OOIIIECTBEHHBIX OTHOIICHMI;

— MOHUMAHHE SMOLMOHAIBHOIO BO3/IEMCTBUS )KMBOU MPUPOJIBI U €€ LIEHHOCTH; — F'OTOBHOCTD K CAMOBBIPA)XEHUIO B Pa3HBIX
BHJIaX UCKYCCTBA, CTPEMJICHUE MTPOSIBISATH KAYECTBA TBOPUECKOU TUYHOCTH.

5. PU3U4eCKOro BOCIIUTAHUSA!
— MOHUMAaHME U peajii3alys 3J0pOBOro 1 0€30MacHOT0 00pa3a KU3HU (30POBOE MUTAHUE, COOJIIOAECHNE TUTUEHUYECKUX
MpaBuJ U HOPM, cOaTaHCUPOBAHHBINA PEXKUM 3aHATUN U OTJIbIXA, PETYJIsIpHAs (PU3NUYECKasi aKTUBHOCTD), OEpEkKHOTO,
OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEHUS] K COOCTBEHHOMY (DU3UYECKOMY U MICUXUYECKOMY 3710POBBIO;



— [OHUMaHHEe LIEHHOCTH MTPaBWJI MHAUBUAYAIBHOTO U KOJUIEKTUBHOIO 0€30I1aCHOIO MOBEICHUS B CUTYaLIUAX, YTPOKAIOIIUX
3JIOPOBBIO U )KM3HU JIFOJIEH; — OCO3HAHUE MOCJIEICTBUN U HEIPUATHE BPEIHBIX MPUBBIUEK (YIIOTPEOIEHUS aIKOTOJI,
HapKOTUKOB, KypEHUSI).

6. TpynoBoro Bocnuranus:

— FOTOBHOCTb K TPYJly, OCO3HAHHE LIEHHOCTU MacTEPCTBA, TPYA0II00UE;

— FOTOBHOCTbH K aKTUBHOM AESITEIbHOCTH TEXHOJIOIMUECKON U COL[MAJIbHOM HaIllpaBI€HHOCTH, CIIOCOOHOCTh MHULIMMPOBATh,
IUTAHUPOBATH U CAMOCTOSITENIBHO BBIIIOJHATH TAKYIO 1€ATEIBHOCTD;

— HHTEpEC K pa3anuHbIM chepam npodhecCHOHaIbHON AESITENIbHOCTH, YMEHHUE COBEPIIATh OCO3HAHHBIN BBIOOp OyayLIeit
npo¢eccuu 1 pean30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TUIAHBI,

— FOTOBHOCTb U CLIOCOOHOCTh K 00Pa30BaHMIO U CaMOOOPAa30BAHUIO HA MIPOTSKEHUH BCEW KU3HU.

7. IKOJIOTHYECKOTr0 BOCIIUTAHMSA

— 3KOJIOTMUYECKH LieJeco00pa3Hoe OTHOUIEHHUE K MIPUPOE KaK UICTOYHUKY XKU3HU Ha 3eMJle, OCHOBE €€ CYIIeCTBOBAHUS;

— MOBBILLIEHUE YPOBHS SKOJIOTMUECKOHN KYJIbTYphl: IPUOOPETEHUE OMbITA MJIAHUPOBAHUS MOCTYNKOB U OIIEHKU UX BO3MOKHBIX
IIOCJIEICTBUN JUIsl OKPY KarOLIEN Cpeibl;

— OCO3HaHHE II100aTBHOrO XapakTepa 3KOJIOTHYECKUX MPOOJIeM U MyTeW UX PELICHNUS;

— CMOCOOHOCTh HUCIOJIB30BATh MPUOOPETAEMBIE ITPU U3YUEHUU OMOJIOTUN 3HAHUS U YMEHUS MIPU PELIEHUU TPOOJIEM, CBA3AHHBIX
C pallMOHAJILHBIM PUPOIONOJIB30BAaHUEM (COOMIOEHUE IPABUII TIOBEICHUS B IPUPO/JIE, HAIIPABJIECHHBIX HA COXPaHEHUE
paBHOBECHS B 3KOCHCTEMAaX, OXpaHy BHJIOB, IKOCUCTEM, OHochepsl);

— aKTHBHOE HENPUATHE IEUCTBUN, TPUHOCAIINX BPEJ OKPYKAOLIEN TPUPOTHON Cpelle, yMEHUE MPOTHO3UPOBATH
HeOIaronpusITHbIE IKOJIOTUYECKUE MTOCIECTBUS MPEANPUHUMAEMBIX AEHCTBUI U MPEeIOTBpallaTh UX;

— HAJINYUE PA3BUTOI0 HKOJIOTMYECKOTO MBIIIJIEHUS, IKOJIOTMUYECKON KYJIbTYPBbI, OIbITA AESITEIBHOCTH IKOJIOTMUYECKOM
HaIpaBJIECHHOCTH, YMEHUSI PYKOBOJICTBOBATHCSI MU B IIO3HABATEIbHON, KOMMYHUKATUBHON M COLIMATILHON MPAKTUKE,
TOTOBHOCTH K YYaCTHIO B IPAKTUYECKOM AESITEIIbHOCTU HKOJIOTHYECKO HAaPaBIEHHOCTH.

8. lleHHOCTH HAYYHOI'0O IO3HAHUS:

— c(OpMUPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU U OOILIECTBEHHOM
MPaKTUKH, OCHOBAHHOTO Ha AMAJIOTE KYJIbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUPE; —
COBEPILIEHCTBOBAHKE SI3bIKOBOM M YNTATEIBCKOM KYJIbTYPhI KaK CPEACTBA B3AUMOJICHCTBUS MEXKTY JIFOJBMU U MIO3HAHUS MUDA;



— MOHUMaHME creuu(UKU OMOJOTUH KaK HayKH, OCO3HaHHE €€ poiu B (POPMHUPOBAHUM PALIMOHATIBHOIO HAYYHOT'O MBIIIUIEHUS,
CO3/IaHUU LIEJIOCTHOTO MIPEICTABICHHS 00 OKPYKAIOIEM MUPE KaK O €IMHCTBE PUPO/Ibl, YEJIOBEKA U OOIIECTBA, B 3HAHUU
IPUPOIHBIX 3aKOHOMEPHOCTEN U PELIEHUH MTPOOJIEM COXpPaHEHMs IPUPOAHOTO PABHOBECHUS;
— yOeKIEHHOCTh B 3HAYMMOCTH OMOJIOTMH JUIsl COBPEMEHHOM LIMBUIIM3ALMN: 00€CIIEUEHNsI HOBOTO YPOBHS pa3BUTHS
MEAMLIMHBI; CO3/IaHUs TEPCIEKTUBHBIX OMOTEXHOJIOT Ui, CIIOCOOHBIX pelIaTh PECYpPCHbIE POOIEMBI Pa3BUTHS YEIOBEUECTBA;
MIOUCKA MyTeH BbIXOJa U3 II100aIBbHBIX SKOJIOTMUECKUX MPOOJIeM U 00ecriedeH sl Iepexoaa K yCTOWYMBOMY Pa3BUTHIO,
paloHaIbHOMY HCIIOJIb30BAHUIO IIPUPOJHBIX PECYPCOB U POPMUPOBAHUIO HOBBIX CTaHJAPTOB KU3HH;
— 3aMHTEPECOBAHHOCTD B MOJYYEHUH OMOJIOTUYECKUX 3HAHUH B 1IEJIAX MOBBIIIEHUS O0IIEH KYJIbTYphl, ECTECTBEHHO-HAYUYHOU
I'PaMOTHOCTH KaK COCTaBHOM 4acTH (yHKIIMOHAIBHONW IPAaMOTHOCTH 00YyYaromuxcs, GopMUPyEMON MIPU U3yUYE€HUU OUOJIOTHH;
— MOHUMAaHHE CYIIIHOCTH METO/I0B IIO3HAHMSI, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CHIOCOOHOCTh HCIIOJIb30BaTh
M0JIy4yaeMble 3HaHMS [T aHaJIu3a U OObSICHEHUS SIBJICHUI OKPY’KaIOLIEro MUpa U MPOUCXOASIINX B HEM U3MEHEHUN; yMEHUE
7esaTh 000CHOBAHHBIE 3aKJIIOUYEHUS HA OCHOBE HAYYHBIX (PAKTOB U MMEIOIIUXCS JaHHBIX C LEbI0 MOTYYEHHS T0CTOBEPHBIX
BBIBOJIOB;
— CIIOCOOHOCTh CaMOCTOSITENIBHO MCIIOJIb30BaTh OMOJOTUYECKUE 3HAHUS JIJIs1 pEeLIeHMsI TPOOJIEM B pEasIbHBIX KU3HEHHBIX
CUTYaLMSIX;
— OCO3HAaHHE LIECHHOCTU HAYyYHOU JESITEIbBHOCTH, TOTOBHOCTh OCYIIECTBIISATH POEKTHYIO U UCCIEA0BATEIBCKYIO IEATEIbHOCTh
WHJUBUyaJIbHO U B TPYIIIE;
— FOTOBHOCTb U CITOCOOHOCTH K HEMIPEPHIBHOMY 00pPa30BaHUIO U CAMOOOPa30BaHUIO, K AKTUBHOMY MOJTYYEHHUIO HOBBIX 3HAHUMN
110 OMOJIOTUU B COOTBETCTBUHM C KU3HEHHBIMH MOTPEOHOCTSMH.

B nporiecce 1o0CTHKEHUS TMUHOCTHBIX PE3YJIbTATOB OCBOCHUS O0YUAIOIIMMUCS IPOrPAMMbI CPEHETO OOIIETO
0o0pa3oBaHusl y 0Oy4arOIINXCSI COBEPUICHCTBYETCS AMOYUOHALILHYIL UHMELIeKn, TIPEANoIaralomii cOopMUpOBaHHOCTD:
— camoco3Hanusl, BKIIOYAIOIIEr0 CIIOCOOHOCTh MTOHMMATh CBOE 3MOLIMOHATIBHOE COCTOSTHUE, BUAECTh HAPABIICHUS PAa3BUTHS
COOCTBEHHOW AMOIIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B ce0€;
— camopezynuposans, BKIIOYAIOIIET0 CAMOKOHTPOJIb, yMEHUE IPUHUMATh OTBETCTBEHHOCTh 32 CBOE MOBEIECHHUE, CTOCOOHOCTh
aJanTUPOBATHCS K SMOLIMOHAIBHBIM U3MEHEHUSAM U MPOSIBISATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;
— GHympeHHel MOmusayuu, BKIFOYAIOLIEed CTPEMIICHHE K JOCTHKEHUIO LIEJIH U YCIIEXY, ONITUMU3M, HHULIUATUBHOCTh, YMEHUE
JICCTBOBATh, UCXO/s U3 CBOMX BO3MOXKHOCTEH;
— amMnamuu, BKIOYAIOUIEH CIOCOOHOCTh MOHUMATh SMOIMOHAIBHOE COCTOSIHUE JPYTUX, YUYUTHIBATH €r0 MPU OCYIECTBIECHUN
KOMMYHUKAIIMH, CTIOCOOHOCTh K COYYBCTBHUIO U CONEPEKUBAHUIO;



— COYUAbHBIX HABBIKOB, BKIIOYAIOIIMX CIIOCOOHOCTh BBICTPAUBATH OTHOLIEHMSI C APYTUMU JIFOABMU, 3a00TUTHCS, IPOSBISAThH
MHTEPEC U pa3pemiatbh KOH(INKTHI
MertanpeameTHbie pe3yJbTaThl.

MeTtanpeaMeTHbIE pe3ynbTaThl OCBOCHHS Y4eOHOT0 npeameTa «bruosiorusy» BKIOYAOT: 3HaUUMbIe 17151 (POPMUPOBAHUS
MHUPOBO33pEHUS 00YUaAIOLIUXCS MEXAUCIUIIIMHAPHBIE (MEXIPEAMETHBIE) 001IEHAYYHbIE TOHTHS, OTPAXKAIOIINE LEIOCTHOCTh
Hay4YHOU KapTUHBI MUPA U CHEHU(PHUKY METOI0B IO3HAHMS, UCIIOJIb3YyEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, YHEPTHS,
ABJIEHUE, MIPOLIECC, CUCTEMA, HAYYHBIN (DaKT, IPUHLIUII, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH, TEOPUs, UCCIIEJOBAHHE,
HaOJII0JICHUE, U3MEPEHUE, SKCIIEPUMEHT U JIp.); YHUBEPCAIbHbIE yueOHbIE AEMCTBUS (I03HABATEIbHBIE, KOMMYHUKATHUBHBIE,
pEryJIATUBHBIE), OOecneunBaronie (popMrupoBaHUe PYHKIIMOHAIBHON I'PAaMOTHOCTH U COLIMATIbHON KOMIETEHIIUN
oOyuaroluxcst; CrocoOHOCTh 00YYaOIINXCs UCTIO0Ib30BaTh OCBOCHHbBIE MEXKIUCIUIIMHAPHBIE, MUPOBO33PEHUECKHUE 3HAHUS U
YHHUBEpCaJIbHbIEC YUCOHbIE IEUCTBUS B TO3HABATEIBHON U COLUAIBHOMN MPAKTUKE.

MeTtanpeameTHbIe pe3yibTaThl OCBOSHUS MPOrpaMMbl CPETHEr0 OOIIEr0 00pa30BaHusl JOKHBI OTPAXKATh:

Osnadenue ynusepcaipHolMu Y4eOHbIMU NO3ZHAGAM ETIbHBIMU OCUICIEUAMU:

1) 6a30BBIC JIOTMYECKUE ICUCTBUS:

— CaMOCTOSTEIBHO (POPMYIMPOBATH U aKTyaIM3UPOBATh IPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;
— HMCHOJIB30BaTh IPU OCBOCHUH 3HAHUN MPUEMBI JJIOTUYECKOTO MBIIUICHUA (aHAIN3a, CAHTE3a, CPAaBHEHUS, KJlacCu(UKauy,
000011IeHHsT ), PACKPBIBATh CMBICI OMOJOTMYECKUX TOHITHH (BBIAEIATh UX XapaKTEPHbIE TPU3HAKH, YCTAHABINBATH CBSI3H C
APYTUMHU TTOHITHSIMH);
— OMNpPEAEINATh LIeNU ACITENbHOCTH, 3a/1aBasl MAPaMETPhl U KPUTEPUU UX JOCTHKEHHSI, COOTHOCUTD PE3YJIBTATHI ACSTEIBHOCTHU C
MOCTaBJICHHBIMU LIENSIMU; — UCIOJb30BaTh OMOJIOTMYECKUE TOHATHS 1J11 00bSICHEHUS (DAaKTOB U SBJICHUN KUBOW IPUPOIbL;
— CTPOUTH JIOTHYECKHUE pPACCYk ACHUS (MHIYKTUBHbBIC, JETYKTUBHBIE, [10 aHAJIOTHH), BBISBIIATh 3aKOHOMEPHOCTH U
MIPOTUBOPEYHS B PACCMATPUBAEMBIX SIBJICHUSX, POPMYIHPOBATH BHIBOABI U 3aKIHOUCHHUS;
— NPUMEHSTh CXEMHO-MO/IEJIbHBIE CPEJICTBA JUIsl IPEJCTABIEHUS CYILIECTBEHHBIX CBA3EH M OTHOIIEHUH B U3y4aeMbIX
OMOJOrMYECKUX 00BEKTAX, a TAKAKE MPOTUBOPEUHA PA3HOTO POJIA, BBISIBIEHHBIX B PAa3IUYHBIX HHPOPMAIIMOHHBIX HCTOYHUKAX;
— pa3pabaThIBaTh IUIaH peUICHUsI TPOOIEMBbI ¢ YUETOM aHAIN3a UMEIOIIMXCS MaTEPUAIbHBIX U HEMAaTepUaIbHbIX PECYPCOB;
— BHOCHUTb KOPPEKTUBBI B I€ATEILHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB LIEJSIM, OLICHUBATh PUCKHU TOCIEICTBUN
NEeSTENbHOCTH;
— KOOPAMHUPOBATH U BBITIOJIHITH padOTy B YCIOBUSIX PEATbHOIO, BUPTYAIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/IEHCTBUS;
— pa3BUBATh KPEATUBHOE MBIIIICHUE MIPU PEILICHUN KU3HEHHBIX MPOOIIEeM;



2) 6a30BbIE UCCIIEOBATEIBCKUE AEUCTBUSL:

— BJIQJIETh HaBBIKAMU yYEOHO-UCCIIE0BATEIBCKON U MPOEKTHOM AESATEIbHOCTH, HABbIKAMM pa3pellieHus npodseM; o0aanath
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY ITOMCKY METOJIOB PELIEHMsI IPAKTUUECKUX 334, IPUMEHEHUIO Pa3InIHbIX
METOJI0B ITO3HAHUS;

— HCII0JIb30BATh PA3JIMYHBIE BUJIBI JEATEILHOCTH I10 MOTYYEHHIO HOBOTO 3HAHUS, €T0 MHTEPIPETAIUH, IPE0OPA30BAHUIO U
IPUMEHEHUIO B yU€OHBIX CUTYalUsIX, B TOM YHCIIE IPU CO3AAaHUN YUEOHBIX U COLIMAJIbHBIX IPOEKTOB;

— (popmHpOBaTh HAYUYHBIN THUII MBIIIJICHUS, BIAJETh HAYYHON TEPMUHOJIOTUEH, KIIFOUEBBIMH MOHATUSIMU U METO/IAMU;

— CTaBUTb U (GOPMYIUPOBATH COOCTBEHHBIE 3a/1a4H B 00pa30BaTEIbHON ACSITEIBHOCTU U )KU3HEHHBIX CUTYaLIUAX;

— BBISIBIIAITh IPUYMHHO-CIIEICTBEHHBIE CBSA3H U aKTyaJIM3UPOBATh 33/a4y, BBIABUTATh TUIIOTE3Y €€ PEIICHUs, HAXOAUTh
apryMEHTHI JUIS 10Ka3aTeIbCTBA CBOMX YTBEPKICHMM, 3a/1aBaTh apaMETPbl U KPUTEPUHN PELLICHHUS;

— AHAJIU3UPOBATH MTOIYUYEHHBIE B XO€ PELICHUS 33/1a4 PE3yJIbTaThl, KPHTHUECKHU OLIEHUBATh UX JOCTOBEPHOCTb,
IIPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCJIOBUSIX;

— J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

— OCYLIECTBJIATH LIE€JICHANPABICHHBIN MIOMCK MIEPEHOCA CPEACTB U CIIOCOOOB JEHCTBUS B NPOPECCUOHATIBHYIO CPENY;

— YMETb [IEPEHOCUTh 3HAHUSA B IO3HABATENBHYIO M MPAKTUYECKYIO 00JIaCTH )KU3HEACSATENbHOCTH;

— YMETb UHTETPUPOBATH 3HAHUS U3 Pa3HbIX MPEAMETHBIX 00JaCTEH;

— BBIJIBUTaTh HOBBIE MJIEH, ITPEJIaraTh OPUTMHAIBHBIE TOJIXO/IbI M PEIIEHUS; CTABUTh MPOOJIEMBI U 33J]a4H, JOMYCKaIOLI1e
aNbTepHATUBHbBIC PEILICHHUS;

3) nelictBus 1o padbote ¢ UHGOPMAIUCH:

— OPUEHTUPOBATHCS B PA3NTMYHBIX HCTOYHUKAX MH(POPMALIMH (TEKCTE Y4EOHOro MocoOusl, HAyYHO-TIONYJIIPHOM JIUTEepaType,
OMOJIOTUYECKUX CJIOBAPSAX M CHPABOYHUKAX, KOMIIBIOTEPHBIX 0a3ax AaHHBIX, B IHTEepHETE), aHaTu3npoBaTh HH(HOPMALIHIO
Pa3IMYHBIX BUJOB U POPM MPEACTABICHHS], KPUTHUECKH OLIEHUBATh €€ IOCTOBEPHOCTh U HEMMPOTHUBOPEUMBOCTH;

— (GopMyJIMPOBATh 3aMPOCHI U IPUMEHSATH PA3JIMYHbIC METOJIBI IIPU MOUCKE U 0TOOpE OMoI0orHnueckoil nHpopMaluu,
HEOOXOIMMOM JIJIsl BHITIOTHEHUS YUEOHBIX 3a/1ad4;

— NpUOOPETaTh ONBIT UCIIOIB30BAHUSA HH(POPMATMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHI, COBEPIIEHCTBOBATh KYJIbTYPY
AKTUBHOTO MCIIOJIb30BaHUSI PA3JIMYHBIX TOMCKOBBIX CUCTEM;

— CaMOCTOSITEIBHO BBIOMPATh ONTUMANIbHYIO (DOpMY MpeacTaBiIeHus: OMoJoruyeckoi nHdopmauu (cxeMsl, rpadukH,
JIUarpaMMbl, TaOJIUIbI, PUCYHKHU U AP.);
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— HCIIOJIb30BATh HAYUYHBIN A3bIK B KAUECTBE CPEJICTBA IIPU pabOTe ¢ OMOJIOrn4YecKoi HHPOpMaLME: NPUMEHATh XUMUYECKUE,
¢u3nueckrue 1 MaTeMaTUYECKUE 3HAKU U CUMBOJIBL, (POpMYJIbl, a0OpeBUaTypy, HOMEHKIATYPY, UCIIOIb30BaTh U
IpeoOpa3oBbIBaTh 3HAKOBO-CHMBOJIMUYECKHUE CPEJICTBA HATJISHOCTH;
— BJIQJIETh HaBBIKaMU PACIIO3HABAHUS U 3aIMThl HHPOpMAIUK, HH(POPMALMOHHON 0€3011aCHOCTH JIUYHOCTH.
Ognadenue ynueepcaibHolMu KOMMYHUKAMUGHHIMU OCUCMEUAMU:

1) oGuienue:

— OCYULIECTBJIATh KOMMYHHMKAIIMU BO BCEX cpepax KU3HU; aKTUBHO Y4acCTBOBATh B JUAJIOTE UM IUCKYCCUU MO CYLIECTBY
oOcyknaemMoi TeMbl (YMEHHUE 3aJ]aBaTh BOIPOCHI, BBICKA3bIBATh CYKJECHUSI OTHOCUTEIBHO BBINIOJIHEHMS IIPEAIaraeMon 3a1auu,
YUUTBIBaTh UHTEPECHI U COTTIACOBAHHOCTh MO3ULIUN APYTUX YYACTHUKOB JUAJIOTA WIH JUCKYCCHUH);

— pacro3HaBaTh HEBEPOAIbHBIE CPeICTBA OOLIEHUS, IOHUMATh 3HAaU€HUE COLUATbHBIX 3HAKOB, MPEANOCHIIOK BO3SHUKHOBEHHUS
KOH(JIMKTHBIX CUTYalMil; yMETh CMSTYaTh KOH(JIUKTHI U BECTU IEPETOBOPHL;

— BIIAJIETh Pa3IMYHBIMU CIIOCOOAMH OOILIEHUS U B3aUMO/ICHCTBUS; TIOHUMATh HAMEPEHUS JPYTHUX JIIO/IEH, TPOSBIATH
YBa)KUTEJIBHOE OTHOIIEHHUE K COOECETHUKY U B KOPPEKTHOH (opme (GOopMyITUPOBATH CBOU BO3PAKECHMUS,;

— Pa3BEPHYTO M JIOTMYHO U3J1araTh CBOKO TOUYKY 3PEHUS C UCIIOJIB30BAHUEM SI3BIKOBBIX CPEJICTB;

2) COBMECTHAS JCSITEIbHOCTD:

— MOHUMATh U KUCIIOJIB30BaTh MPEUMYILIECTBA KOMAHIHOM U MHAUBUAYAJIbHON pabOThI IPU PEIICHUN OMOJIOTHYECKOU
po0JIeMbl, 000CHOBBIBATH HEOOXOAUMOCTh TPUMEHEHUS TPYIIIOBBIX (DOPM B3aUMOJEHCTBHUS MPU PEIICHUH Y4eOHOH 3a1a4H;
— BBIOMpATh TEMATUKY U METO/Ibl COBMECTHBIX JIEUCTBUI C YUETOM OOIMX MHTEPECOB U BO3MOKHOCTEHN KaXA0ro YjieHa
KOJUIEKTUBA;
— NPUHHUMATH 11eJIb COBMECTHOM AESITENIbHOCTH, OPraHU30BbIBATh U KOOPJIMHUPOBATH AEUCTBUS MO €€ TOCTHIKEHHUIO: COCTABIISITh
IJ1aH I€UCTBUM, paclipeeaiTh POJU ¢ yYETOM MHEHUHN YYAaCTHUKOB, 00CYX AaTh pe3yJbTaThl COBMECTHON PabOTHI;
— OLICHHUBaTh KAYECTBO CBOETO BKJIAJa M BKJIaJa KaXJI0r0 y4aCTHMKA KOMaH/]Ibl B OOIINI pe3yabTaT MO pa3padOTaHHBIM
KpUTEPUSIM;

— MpeJyiaratb HOBbIE MPOEKTHI, OLEHUBATh UJIEU C TO3ULUNA HOBU3HBI, OPUTUHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;
— OCYIIECTBJISITh MO3UTUBHOE CTPATErMUYECKOE MOBEJIEHNE B PA3TUYHBIX CUTYALUSIX, IPOSBIISATH TBOPUECTBO U BOOOPAKEHUE,
OBITh MHULIUATUBHBIM.

Ognadenue ynueepcaibHolMu PeyiamueHbIMU 0CUCMEUAMU:

1) camoopraHu3aIys:
— HMCMOJb30BATh OMOJIOTMYECKUE 3HAHUS JIJIS1 BBISIBJICHUS TPOOJIEM U MX PEIICHUS B )KU3HEHHBIX U YUEOHBIX CUTYAIIHUX;
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— BBIOMpATh HA OCHOBE OMOJIOTMYECKUX 3HAHUI 11eJIEBbIE U CMBICIIOBBIE YCTAHOBKHM B CBOMX JIEMCTBUSIX M MOCTYIKAX MO
OTHOILIEHUIO K JKMBOM IPUPOJIE, CBOEMY 3I0POBBIO U 3I0POBBIO OKPYKAIOIINX;
— CaMOCTOSITEILHO OCYIIIECTBIIATH MO3HABATEIBHYIO JI€ATEIbHOCTD, BBISBISATH TPOOIEMbI, CTABUTh U (POPMYIUPOBATH
coOCTBEHHbIE 33a/1a4u B 00pa30BaATENbHOM NESITEIbHOCTH U )KU3HEHHBIX CUTYyAIIUsX;
— CaMOCTOSITEIILHO COCTABIISATH IJIaH PEUICHUs TPOOJIEMBI C YUETOM UMEIOIIUXCSL PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U
IPEANIOYTEHU M
— J1aBaTh OLIEHKY HOBBIM CUTYaIlUsIM;
— pacuupsTh paMKU y4€OHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIOUYTCHHI;
— JieTlaTh OCO3HAHHBINM BHIOOP, apTyMEHTHUPOBATH €T0, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;
— OLIGHUBATh MPUOOPETEHHBIN OTIBIT;
— c1nocoOCTBOBATH (POPMHUPOBAHHUIO U MPOSIBJICHUIO MTUPOKON IPYIUIIMU B Pa3HBIX 00JIaCTAX 3HAHUM, TOCTOSTHHO MOBBIIIAThH
CBOI 00pa30BaTeIbHBIN U KYJIbTYPHBIH YPOBEHB;

2) CaMOKOHTPOJIb:
— J1aBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBBI B IESATEIIbHOCTh, OLICHUBATH COOTBETCTBUE PE3YIbTATOB LEIISAM;
— BJIAJETh HaBbIKAMU MMO3HABATEIILHOU peieKCHU Kak OCO3HAHUS COBEPIIAEMBIX JEHCTBUI U MBICIIMTEIBHBIX MPOIECCOB, UX
pe3yJbTaTOB U OCHOBAHUM; UCIIOIB30BaTh MPUEMBI peIEKCUU JJIsl OLICHKU CUTYaIlNH, BLIOOpA BEPHOTO PEIICHUS;
— YMETh OLIEHUBATh PUCKH U CBOCBPEMEHHO TPUHUMATH PEIICHUS M0 UX CHUKEHMUIO;
— MPUHUMATH MOTUBBI U aPTYMEHTHI APYTUX MPU aHAIU3E PE3YJIbTATOB 1€ TEIbHOCTH;

3) npuHsTHE Ce0sI U APYTHUX:

— IMPUHUMATH Ce0sl, TOHUMAas CBOM HEJOCTATKU U JJOCTOMHCTBA;

— MPUHUMATH MOTUBBI U aPTYMEHTHI APYTUX MPHU aHAJIU3E PE3YIbTATOB JCATEIbHOCTH;

— IpU3HABaATh CBOE MPABO U MPABO JPYTUX HA OIINOKU;

— pa3BUBATh CIIOCOOHOCTH MOHUMAThH MUP C MO3UIIUU JIPYTOr0 YeIOBeKa.

IIpenMeTHbIE pe3yabTATHI

[IpenMeTHble pe3yabTaThl ocBoeHus nmporpammbl COO mo Ouonoruu Ha 0a30BOM ypOBHE BKIIFOYAIOT CTICIU(UUECKUE IS

y4ueOHoro npeamera «buoaorusy HaydyHble 3HaAHUS, YMEHUS U CIIOCOOBI IEMCTBUM MO OCBOCHHIO, HHTEPIIPETALIUU U
peoOpa3zoBaHUIO 3HAHUH, BUJIBI ACSTEILHOCTH 10 TTOJIYYEHUIO HOBOTO 3HAHUS U MPUMEHEHHUIO 3HAHUK B Pa3IMYHBIX YUCOHBIX
CUTYaIUsX, a TAK)KE B PeaIbHBIX )KU3HEHHBIX CUTYAIIUsIX, CBA3aHHBIX C OMojiorueil. B mporpamme nmpeaMeTHbIE Pe3ybTaThl
MPECTaBIICHBI 10 TOJIaM 00yUYeHHUS.
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10 kiace

[IpenmeTHBIE pe3yabTaThl OCBOCHUS yUeOHOTO NpenaMeTa « buoaorus» 1oJKHbI OTpaXXaTh:

1) chopMUPOBaHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTHUH B CUCTEME HAYYHOT'O 3HAHUS €CTECTBEHHBIX HAYK, B
(OpMHPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAYUYHOM KapTUHBI MHUpa U HAyYHOTO MUPOBO33PEHMSI; O BKJIAJE POCCUNCKUX U
3apyOexKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTUH; QYHKIIMOHAIBHON I'PAMOTHOCTH YEJIOBEKA JUIsl PEIICHUS AKU3HEHHBIX
3ajady;

2) yMEHHE pacKpbIBaTh COJAEPKaHUE OMOJIOTMYECKUX TEPMUHOB U NMOHITHUN: KU3Hb, KJIETKA, OPraHNu3M; META00IU3M
(0OMeH BelecTB U MPEBpalleHUE YIHEPTHH ), TOMEOCTa3 (CaMOPETyIISILM ), YPOBHEBAsI OPraHU3aLMsl )KUBBIX CUCTEM,
CaMOBOCIIPOU3BEICHUE (PENPOAYKIIMSI), HACIEICTBEHHOCTh, U3MEHYUBOCTD, POCT U PA3BUTHE;

3) yMeHue uznaratb OMOJIOTHYECKHE TeOpUH (KIETOUHAsl, XPOMOCOMHAs!, MyTallMOHHAas, [IEHTpalbHasl JorMa
MOJIEKYJIIpHO# Ouosorun), 3akousl (I. Mennens, T. Moprana, H.J. BaBunoBa) u yuenus (0 ieHTpax MHOT000pa3usi u
IIPOUCXOXKICHUS KynbTypHbIX pacTenuid H.M. BaBunosa), onpenensiTe rpaHULIbl UX TPUMEHUMOCTH K KUBBIM CUCTEMAaM;

4) ymeHue BIaJeTh METOIaMU HAyYHOTO MTO3HAaHUs B OMOJIOTMH: HaOII0I€HUE U ONMCAHUE JKUBBIX CUCTEM, IIPOLIECCOB U
SBJICHUI; OpTaHU3allls U IPOBEJCHUE OMOIOTUYECKOTO SKCIIEPUMEHTA, BBIIBH)KEHUE TUIIOTE3bL; BBISIBICHUE 3aBUCUMOCTH
MEXTy UCCIEAYEMbIMH BETMIYMHAMH, OOBSICHEHUE TTOTYYCHHBIX PE3YJIbTaTOB, UCIIOJIb30BAHHBIX HAYUYHBIX TOHATUN, TEOPHH U
3aKOHOB; YMEHHUE JIeNIaTh BBIBOJBI HA OCHOBAHUU TOJTYYCHHBIX PE3YJIbTATOB;

5) yMeHue BIIETATh CYIIECTBEHHbIE PU3HAKH BUPYCOB, KJIETOK MMPOKAPUOT U DYKAPUOT; OAHOKICTOUHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB; OCOOCHHOCTH MPOIIECCOB: 0OMEHa BEIIECTB U MPEBPAICHHS SHEPTUH B KIIETKE, POTOCHHTE3a,
MTACTUYECKOTO M SHEPTETHUECKOT0 00MEHa, XEMOCHHTE3a, MUTO3a, MeH03a, OIIO0TBOPEHHUS, PA3MHOKEHHUS,
MHJUBUTyaJIbHOTO Pa3BUTHs OpraHu3Ma (OHTOT€HE3);

6) yMeHHEe IPUMEHATH MOJTyYeHHbIE 3HAHUS JJIs1 OOBSICHEHUS OMOJIOTHYECKHUX MPOIECCOB U SBICHUM, TS IPUHSITHS
MPAKTUYECKHUX PEIICHUH B MOBCEAHEBHON )KM3HU C LIEIbI0 O0ecTieueHus: 6€30MMacHOCTH CBOETO 37I0POBBS U 3JI0POBbSI
OKPY>KaIOIIUX JII0JIeH, COOTIOIEHUSI HOPM TPaAaMOTHOTO MOBEJCHHS B OKPY>KaIOIIEH MPUPOTHON cpesie; MOHNMaHNe
HEO0OXOIMMOCTH UCTIOIB30BaHUS JTOCTIKEHNUN COBPEMEHHOM OMOJIOTUU M OMOTEXHOJIOTHH /TSl palliOHATIEHOTO
MPUPOIOTIONH30BAHUS;

7) yMeHUe pemaTh dJeMEHTapHbIe TeHETUYECKUE 3a]]a9i HA MOHO- U JJUTUOPUTHOE CKPEIIMBAHKE, CIIETUICHHOE
HACJIEIOBaHKE; COCTABJIATH CXEMbl MOHOTHOPHIHOTO CKPEIIMBaHUS AJIs TTPeICKa3aHus HaCIeI0BaHUs IPU3HAKOB Y OPTaHU3MOB;

8) yMeHMeE BBINOIHATH JIA0OPATOPHBIE U MTPAKTUYECKUE PAOOTHI, COONIOAATh MpaBUiia MPU padoTe ¢ y4eOHbIM U
71a00paTOPHBIM 000PYAOBAHUEM;
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9) yMeHue KpUTUYECKHU OLICHUBATh U MHTEPIPETUPOBATH MH(POPMALIMIO OMOJIOTUYECKOTO COACPIKAHNUS, BKIFOUAIOIIYIO
NICEBJIOHAYYHBIC 3HAHUS U3 Pa3IMYHbIX ucTouHUKOB (CMU, HayuyHO-TIOMYJ IS pHBIE MaT€pUaIbl); STUYECKUE aCIIEKThI
COBPEMEHHBIX MCCJIEIOBAaHUN B OMOJIOTHH, METULIUHE, OMOTEXHOJIOTHH;

10) ymeHue co3naBaTh COOCTBEHHbBIC MMCbMEHHBIE U YCTHBIE COOOIIEHHS, 0000111as OMOJIOrMYeCKy0 HHGOPMAIIHIO U3
HECKOJIbKUX UCTOYHUKOB, FPAMOTHO MCIOJIb30BaTh MOHITUIHBIN anmapaT OUOIOTUH.
11 xnace
[IpeameTHBIE pe3ybTaThl OCBOCHUS Y4eOHOT0 npeaMera « buosiorusy 10KHbI OTpaXKaTh:

1) chopMHUPOBAHHOCTH 3HAHUN O MECTE U POJIM OMOJIOTHH B CUCTEME HAYYHOT'O 3HAHUS €CTECTBEHHBIX HayK, B
(GhopMHUPOBaHUN COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHBI MUPa U HAYYHOTO MUPOBO33PEHMS; O BKJIa/I€ POCCUMCKUX U
3apyOeKHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH; (DYHKIIMOHATILHOM IPAaMOTHOCTH Y€JIOBEKA JIJIsl PEIICHHUSI >KU3HEHHBIX
3a/1ad;

2) yMEeHHUE pacKpbIBaTh COJEPKaHNE OMOJIOTMUYECKUX TEPMUHOB U TIOHITHI: BUJI, OIS, TeHODOH/T, SBOTIOHUA,
JABYOKYIIME CUJIbI ((PaKTOPhI) SBOJIIOLIMU, TIPUCIIOCOOIEHHOCTh OPraHU3MOB, BUA000pa30BaHUE, IKOJIOTHUECKHE (DaKTOPBHI,
HKOCUCTEMA, IPOAYLEHThI, KOHCYMEHTBI, PEIyLICHTHI, LIENIN MUTaHUSI, SKOJIOTMYEeCKasi MupaMuia, OnoreorneHos, onocdepa;

3) ymeHue u3naratb OMOJIOrH4YeCKue TeOpUH (3BOOLIMOHHAA Teopus Y. J[apBUHA, CHHTETUYECKAs TEOPHsI BOJIOLIMH ),
3aKOHBI M 3aKOHOMEPHOCTH (3apozsiieBoro cxoactsa K.M. bapa, yepenoBanus riaBHbeIX HanpaBieHU U myTei sBomonuu A.H.
CegepiioBa, yuenus o onochepe B. U. Bepraackoro), onpeaensiTe TpaHUIlbl UX TPUMEHUMOCTH K KUBBIM CUCTEMaM;

4) yMeHue BIaJETh METOIaMH HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOJIEHUE U ONMCAHKE KUBBIX CUCTEM, IIPOLIECCOB U
ABJICHU; OpraHU3alys U IPOBEICHUE OMOJIOTMYECKOT0 3KCIIEPUMEHTA, BbIIBUKEHNE TUIIOTE3bI; BHISBICHHE 3aBUCUMOCTH
MEXy UCCIEAYEMbIMU BEIMYMHAMU, OOBSICHEHHE MTOIYYEHHBIX PE3YJIbTaTOB, UCMOJIb30BAHHBIX HAYUYHbBIX MOHATHIA, TEOPUN U
3aKOHOB; YMEHHE JIeJaTh BbIBOJIbI HA OCHOBAHUH IMOJTYYEHHBIX PE3YJIbTATOB;

5) yMEHUE BBIIEIATH CYIIECTBEHHBIE MPU3HAKU CTPOEHHUS OMOJIOTMYECKUX 0OBEKTOB: BUIOB, OIS, MPOAYLIEHTOB,
KOHCYMEHTOB, PEIyLIEHTOB, OMOTE€OLIEHO30B U IKOCUCTEM; OCOOEHHOCTH MPOLECCOB: HACIEICTBEHHOW N3MEHUYUBOCTH,
€CTECTBEHHOT0 0TOOpPa, BU1000pa30BaHMS, IPUCITOCOOJIEHHOCTH OPraHU3MOB, IEUCTBHS SKOJIOTHUECKUX (DAKTOPOB Ha
OpraHu3Mbl, IEPEHOCA BELUIECTB U MOTOKA SHEPTUH B DKOCUCTEMAaX, aHTPOIIOT€HHBIX U3MEHEHHI B DKOCHCTEMaX CBOEH
MECTHOCTH, KPYTOBOpPOTa BEIIECTB M OMOT€OXUMHUYECKUX IIUKIIOB B Onocdepe;

6) yMeHUE IPUMEHSTh MOJyUYEeHHbIE 3HAHUS 1711 O0BICHEHUSI OMOJIOTMYECKUX MPOIECCOB U SIBICHUM, JIJIs1 IPUHSITHUS
MPaKTUYECKUX PEIICHU B MOBCETHEBHOM KM3HU C LENbI0 00ecreueHns 6€30MacHOCTH CBOETO 3[0POBbS U 310POBbs
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OKPYXAIOIIKX JIIOIeH, COOJII0ICHHS] HOPM TPAaMOTHOTO MOBEICHUS B OKPYXKaIOlel MPUPOAHON Cpesie; MOHUMAaHKE
HEO0OXO0IUMOCTH UCIIOJIb30BAHUS JOCTUKEHUN COBPEMEHHOM OMOJIOTHH JIJIsl PAIIMOHATILHOTO IPUPOAOIIOIH30BAHNUS;

7) yMeHUE pelaTh AIeMeHTapHbIe OMOJOTHYECKUE 3a/1a4, COCTABIISATh CXEMBbI MIEPEHOCA BEIIECTB U DPHEPTUU B
AKOCHUCTEMax (IICMHU MTUTaHUs);

8) yMeHUeE BBINOIHATH JIA0OPATOPHBIE U MTPAKTUYECKUE PaO0ThI, COONIOAATH MpaBUiia MPU paboTe ¢ y4eOHBIM U JTa00OPATOPHBIM
000pyI0BaHUEM;

9) yMeHue KpUTHYECKHU OLICHUBATh U UHTEPIIPETUPOBATH HHPOPMALIUIO OUOTOTHYECKOTO COJIepKaHMs, BKIFOUYAIOIIIYIO
NICEBJIOHAYYHbIE 3HAHUSA U3 pa3InyHbIX HcTOUHUKOB (CMU, HayuHO-TIOMYJIsipHBIE MaTepUallbl); paccMaTpUBaTh rJ100aJbHbIC
HKOJIOTUYECKHE MTPOOIEMbI COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

10) ymenue co3iaBaTh COOCTBEHHBIE MUCHbMEHHBIE M YCTHBIE COO0IIIeHUs, 0000111ast OMOIOTrHYECKYI0 HHPOPMAIUIO U3
HECKOJBKHX MCTOYHUKOB, TPAMOTHO MCITOJIb30BATh MOHSATUIHBIN anmapat OMOJIOTHH.

COILEPKXAHHUE YYEBHOTI'O NIPEIMETA «bUOJIOI'US»

10 KJIACC 1 4 B Henento, Bcero 34 4, u3 HUX 1 4— pe3epBHOE BpeMs

Tema 1. buosiorusi kak Hayka (2 4)

buonorus kak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMH, TEXHUICCKUMH U JPYTUMH €CTECTBEHHBIMHU HayKamu, Guiocoduei,
ATUKOM, 3CTETUKON U 1paBoM. Poisib Onosnoruu B GopMHUpPOBaHUN COBPEMEHHON HAYYHOUM KapTHHBI MUPA.

Cucrema Omoornueckux Hayk. Meroapl O3HAaHUA KUBOM IPUPOABI (HAOII0IEeHHE, SKCIIEPUMEHT, OITUCAaHUE, U3MEPEHUE,

KJaccu(ukanus, MoAeIMPOBaHUE, CTaTUCTHYECKasi 00pabOTKa TaHHBIX).
JdemoHcTpanuu:
Ilopmpemwi: U. Jlapsun, I'. Mengens, H. K. Konbuos, [Ix. Yorcon u @. Kpuk.
Taonuusl u cxemol: «MeTOIBI TO3ZHAHUS KUBOU PUPOIBDY.
JlabopaTopHble U NpaKTHYECKHE PA0OTHI:
Ilpakmuueckasa paboma Ne 1. «Vcrionb30BaHuE Pa3IMYHBIX METOJIOB NMPU U3YUYCHUH OMOJIOTMYECKUX OOBEKTOBY.

Tema 2. ’Kusble cuctembl M X opranuzanus (1 4)
JKuBbie cucteMbl (OMOCUCTEMBI) Kak peAMET u3ydeHust Onojaorun. OTINYHE )KUBBIX CUCTEM OT HEOPTaHUUECKOM
npuposl. CBoiicTBa OMOCKUCTEM U UX pa3HOOOpasue.
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VYpoBHU opraHu3any OMOCUCTEM: MOJIEKYJISIPHBIN, OpraHONHO-KJIETOUHBIN, OpraHU3MEHHbIN, OMYJIALHOHHO-BUIOBOH,
AKOCUCTEMHBIHN (OHOTeoIeHOTHYeCKuit), OnochepHBI.

JdeMoHcTpanuu:

Taoauyst u cxemor: «OCHOBHBIEC IPU3HAKY JKU3HN», « Y POBHH OPraHU3aLUU )KUBOU IIPUPOIBI».

Ooopyoosanue: monens monexkynsl [JHK.

Tema 3. XumMmn4yeckuii cOCTaB U CTPOEHHUE KJIETKH (8 4)
XHAMHMUYECKUI COCTaB KJIETKU. XUMUYECKUE MIEMEHTBI: MAKPOAJIEMEHTBI, MUKPOIEMEHTHI. Bosia 1 MUHEpasbHbIE
BeniecTBa. OYHKIIMM BOJbI 1 MUHEPAJIbHBIX BEIIECTB B KieTke. [lonnepxanne ocMoTuyeckoro 0ajgaHca B KJIETKE.

benku. Coctas u cTpoeHue 0eaKoB. AMMHOKHUCIOTH — MOHOMEpHI OenkoB. He3ameHnMble 1 3aMEHUMbIE AMUHOKHUCIIOTHI.
AMUHOKHUCIIOTHBIN COCTaB. YPOBHU CTPYKTYphl OEIKOBON MOJIEKYJIbI (IEpBUYHAS, BTOPUYHAs, TPETUYHAS U YETBEPTHUYHAs
CTPYKTypa). XUMHUYeCcKue cBoicTBa OenkoB. buonornueckue pyHkuu 0eiaxoB. epMeHTb — OMOIOTMUECKHUE KaTaIu3aTOPh.
Crpoenue ¢pepMeHTa: akTUBHBIHN LIEHTp, cyOcTpaTHas crienupuaHocTh. KopepMeHTHI.

Buramunbl. OTinnuust GepMEHTOB OT HEOPTaHUUECKUX KaTalIu3aTopoB.

VYrneBoabl: MOHOCaxapu bl (IJ1I0K03a, pud03a 1 Ae30KcHuprubo03a), Aucaxapuisl (caxaposa, JaKTo3a) U MoJMcaxapuabl
(KpaxmMai, TJIMKOTEeH, LIeJITI0J103a). bruonornyeckue GyHKIIMU yrieBOI0B.

Jlunuapl: Tpurauuepuabl, Gpochosunuel, crepounsl. I'uapodunbHo-ruapodoOHbIE CBOMCTBA. bruonorndyeckue GyHKINH
munuaoB. CpaBHEHUE YTIIEBOI0B, OCIKOB U JIMMHUIO0B KaK UICTOYHUKOB SHEPIHH.

Hyxneunossie kucnotel: JJTHK u PHK. Hykneotuasl — MoHOMEpPBI HyKJIE€MHOBBIX KUCIOT. CTpoenue u ¢pynkunn JJHK.
Crpoenue u pyukuu PHK. Buast PHK. AT®: ctpoenue u GpyHKUIUU.

[uronorus — Hayka o kietke. KinetouHas Teopus — npuMep B3auMOJIECUCTBHS UIeH U (DAKTOB B HAYYHOM MO3HAHUU.

Mertoabl uzyuenus kinetku. Kierka kak nenoctHas xuBasi cuctema. OO11re Npu3HaKky KIETOK: 3aMKHYTasi Hapy>KHast
MeMOpana, mosnekynsl JIHK kak reneTnueckuii annapar, cucteMa cuHTe3a Oeska.

Tunel KIETOK: 3yKapuoTHUecKas U mpokapuoTuieckas. OCOOEHHOCTH CTPOEHHUS MPOKApUOTUUYECKON KileTku. Kierounas
cTeHka Oaktepuil. CTpoeHHE DYKapUOTHUYECKON KJIETKU. OCHOBHBIEC OTIMYMS PACTUTEIBLHOM, )KUBOTHON U TPUOHOM KIIETKH.
[ToBEpXHOCTHBIE CTPYKTYPbI KJIETOK — KJIETOYHAs] CTEHKA, TTTMKOKAIUKC, UX (GyHkuuu. [Inazmarnueckas memOpaHna, e
CBOMCTBA U (DYHKIIHH.

[uronna3ma u e€ opranouibl. OnHoMeMOpanHblie opranonabl kiaetku: IIIC, anmapat ['onbau, TM30COMBI.

[TonyaBTOHOMHBIE OPraHOUAbI KJIETKU: MUTOXOHAPUH, TIacTU ibl. [IpoucxoxaeHne MUTOXOHAPUI U TiacTul. Bunel miiactu.
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HememOpaHHble OpraHoubl KIETKU: pUOOCOMBI, KJIETOUHBIN IIEHTP, HEHTPUOIU, PECHUYKH, KI'YTUKH. DYHKIIMK OPTaHOU OB
KJIETKU. BKitoueHus.

SAnpo — perynaropHslii HeHTp KieTku. CTpoeHue sijipa: saepHasi 000J104Ka, KapuoruiazMa, XpoMaTHH, SIIPBIIIKO.
XpOMOCOMBI.
TpaHCIIOPT BEMIECTB B KIIETKE.

JdeMoHcTpanuu
IToptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneiinen, P. Bupxos, [Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankiuH,
K. M. bap.

Juazpammul: «PactipefienieHue XMMUYECKUX 3JIEMEHTOB B HEXKMBOW MpUpoAe», «Pacnpenenenrne XuMUYECKUX FJIEMEHTOB B
KHABOU IIPUPOIE».

Tabauywt u cxemor: «llepuonnyeckas TabauIa XUMUUYECKUX JIEMEHTOBY, «CTpOEHHE MOJIEKYJIbI BOJBIY, «bruocunTe3 Oenkay,
«CTtpoenue MosekyIbl 6enka», «Ctpoenue pepmentay, «Hykinennosbie kucnotsl. JJTHK», «Ctpoenue monekyiast ATDy,
«CTpoeHue 3yKapuoTUYECKOU KIETKW», «CTpOeHUE KUBOTHOU KIETKW», « CTPOEHUE PACTUTEIbHON KIETKNY», « CTpOoeHUE
MIPOKAPUOTUYECKON KIETKW», «CTpoeHue A/ipa KIETKN», « Y TIAEBOAb, «JIMIUIbI».

Obopyoosanue: CBETOBOI MUKPOCKOI, 000PYIOBAHHE JIJIsl IPUTOTOBIIEHUS MOCTOSIHHBIX ¥ BPEMEHHBIX MUKPOIIPENapaToB;
MHUKpONpenapaThl paCTUTEIbHBIX, )KUBOTHBIX U OaKTEpHAIBHBIX KJIETOK.
JlabopaTopHbie U MpaKTHYECKHE PadOThI:

Jlabopamopnasa paboma Ne 1. «3yueHne KaTaTuTUUECKON aKTUBHOCTH (DEPMEHTOB (Ha MpUMEPE aMUJIa3bl UK KaTaiasbl)y.
Jlabopamopnasa paboma Ne 2. «3yueHne CTpOCHUS KJIETOK PACTCHUM, )KUBOTHBIX U OAKTEPUM MO MUKPOCKOIIOM Ha TOTOBBIX
MUKpOIpenaparax u uX OMUCaHUE.

Tema 4. ’KusHeaesiTeJIbHOCTH KJIETKH (6 1)

OOMeH BenIecTB, WU MEeTa00IM3M. ACCUMUIIALNS (TUTACTUYECKUI OOMEH) U TUCCUMUIISIIUS (SHEPTreTUYECKUl OOMEH) —
JIBE€ CTOPOHBI €IMHOTO Tpoliecca MeTadom3ma. PoJib 3aKOHOB COXpaHEHHUsI BEIIECTB M SHEPTUHU B TOHUMAaHUKU MeTa00I13Ma.

Tunel oOMeHa BeniecTB: aBTOTPO(HbBIN U reTepoTpodHbIil. Ponb (hepMeHTOB B 0OMEHE BEIIECTB U MPEBPALICHUN YJHEPTUU
B kieTke. dotocunTe3. CBeToBast u TeMHOBas (a3bl hoTocuHTe3a. Peakuuu dhotocunTeza. IhPpekTUBHOCTh (POTOCUHTE3A.
3Hadenue GoToCUHTE3a IS )KU3HU Ha 3emiie. Biausinue ycioBuii cpezibl Ha (POTOCHUHTE3 M CLIOCOOBI MOBBIIICHHUS €10
MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUM

XeMocuHTe3. XeMOCUHTE3UPYIoLUe OaKTepuu. 3HaYEHUE XEMOCHUHTE3a JIJIS )KU3HU Ha 3eMiie.
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DHepreTudeckuil 0OMeH B KieTKe. PaciienieHrue BelecTB, BhIACIICHUE U aKKyMYJIUPOBAaHUE SHEPTUU B KIIETKE. DTarbl
sHepreTuyeckoro oomena. I'nukonus. bpoxenue u ero Bunbl. Kucinopoinoe okucieHue, uiu KJI€TOUYHOE JbIXaHHe.
OxucnurensHoe GocopunpoBanue. IPHEeKTUBHOCTh IHEPTETUUECKOTO OOMEHa.

Peakiuu maTpuunoro cuntesa. ['enetnueckas nndopmanus u JJHK. Peanuzanus renernueckoit nHdopmaiuu B KIETKE.
['enetnueckuit koA u ero cBoiictBa. TpaHckpunius — Marpuunbiidi cuate3 PHK. Tpancnsius — 6uocunTe3 Oenka. JTarnbl
Tpancisiu. KonupoBanue aMuHokucioT. Poibs pubocom B OuocuHTe3e Oenka.

Hexkierounsie hopmbl xku3HU — BUpyChl. Mictopust otkpsitus Bupycos (.M. VBanoBckuit). OcoO€HHOCTH CTPOCHHUS U
KU3HEHHBIN UKJ BUpYycoB. bakrepnodaru. bone3nu pacteHuit, >)kUBOTHBIX M YEJIOBEKa, BhI3bIBAEMbIE BUpycaMu. Bupyc
uMMmyHoeduiuTa yenoeka (BUY) — Bozoyautens CIIM1a. O6paTtHas TpaHCKpUMIIHMS, peBepTa3a U HHTErpasa.
[IpodunakTuka pacnpocTpaHEeHUs BUPYCHBIX 3a00JICBAHUIA.

JlemoncTpanum:

Ilopmpemur: HK. Konbsuos, /[.11. UBanosckuii, K.A. Tumupszes.

Taobauywt u cxemwr: «Tunbl nUTaHusY, «MeTaboIM3M», K MUTOXOHIPUSY, « IHEPTETHUECKUI 00MEH», « XJIOpOIUIacTy,
«Dotocuntesy, «Crpoenue JJHK», «Ctpoenue u hyHKIMOHUPOBaHUE reHay, « CuHTe3 O0enkay, «I e HeTuuecKuil Koy,
«Bupycey», «baktepuodarn», «Crpoenue u xxu3HeHHbl nukia supyca CIIM/a, 6akrepuodara», «Perumkanus JJHK.

Oobopyoosanue: monenu-antnukanuu «Y asoenue JJHK u tpanckpunius», «buocunrtes o6enka», « CTpoeHUE KIETKNY;
mozens cTpykrypsl JJHK.

Tema 5. PasMHOKeHHe 1 HHAUBUAYAJIbHOE PA3BUTHE OPraHu3MOB (5 1)

KiieTouHbIi 1IUKII, UK KU3HEHHBIN UK KieTku. UaTepdaza u muto3. [Iporieccel, npoTekaroiiye B uHTEpdase.
Pernmukanus — peaknust Matpuunoro cunresa JJHK. Ctpoenne xpomocom. XpoMOCOMHBINA HA00Op — KapuOTUI. JUIonaHbIi
Y TaIlIOUAHBIA XpOMOCOMHBIE HA0Opbl. XpoMaTuabl. L{uTosornuecke OCHOBBI pa3MHOKEHHS U MHJIMBUIYaIbHOTO Pa3BUTHUS
OpPTaHHU3MOB.

Henenue knetkn — muto3. Craguu muto3a. [Iponeccel, npoucxoasamue Ha pa3HbIX CTaIUSIX MUTO3a. bruonornueckui
cMbIci MUTO3a. [Iporpammupyemast rubenb KIeTKH — aronTo3.

DopMbI pa3MHOKEHUS OPraHU3MOB: OECIoI0e U 1MoI0Boe. Buibl 0ecrnonoro pa3MHOXKEHUS: IeJICeHUE HaIBOE, TOYKOBAaHUE
OJIHO- 1 MHOTOKJIETOYHBIX, CHOPOOOpa30BaHKe, BETETaTUBHOE pa3MHOKeHHE. VICKyCCTBEHHOE KJIOHUPOBAHUE OPraHU3MOB, €r0
3HAYEHUE ISl CENICKLINH.

[TonoBoe pazMHOX)eHUE, ero OTINYUs OT Oecronioro. Meito3. Ctaauu merosa. [Iporecchl, MpoUCXOsAIIe Ha CTaUSIX
Mmeio3a. [ToBenenne xpomocom B meriose. Kpoccunrosep. buonornyeckuii CMbICH M 3Ha4YE€HHE Meo03a. ['amerorenes —
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npolecc 00pa3oBaHMs MOJOBBIX KJIETOK Y )KUBOTHBIX. [10J10BbIE jKee3bl: CEMEHHUKH U SIMUHUKU. OOpa3oBaHUE U pa3BUTHE
MOJIOBBIX KJIETOK — raMeT (CIepMaTo30u/l, SIMIEKIIeTKa) — CIEePMaTOreHe3 U OOTEHE3.

Oco0EeHHOCTH CTPOEHUS AUIIEKIETOK U criepMaro3ouaoB. Omiogorsopenue. [laprenorenes. MuauBuyanibHoe pa3BUTHE
(oHTOTEHE3). DMOPHUOHATBLHOE Pa3BUTHE (AMOpHOTEHe3). DTarbl SMOPUOHATBHOTO PA3BUTHS Y TO3BOHOYHBIX YKUBOTHBIX:
Ipo0JIeHHE, TaCTPYIISAIUs, OPraHOTEHE3.

[TocTamOpuoHanbHOE pa3BUTHE. THUITBI HOCTAIMOPUOHAILHOTO PA3BUTHUS: TIPSIMOE, HEMPsiIMOe (JTMYMHOYHOE). BriusHue
Cpelibl Ha pa3BUTUE OPTraHU3MOB; (PAKTOPbI, CIOCOOHBIE BBHI3BIBATH BPOXKIEHHBIEC YPOICTBA.

Poct u pa3Butue pacrennii. OHTOreHe3 HBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH, CTAIMU PA3BUTHSL.

JdeMoHCTpanuu:

Taonuuwvt u cxemovr: «PopMbl Pa3MHOKEHUSI OPTAHU3MOBY, «J[BOITHOE OIIOJOTBOPEHUE Y LIBETKOBBIX PACTEHUIN,
«BereTtaTuBHOE pa3MHOKEHUE pacTeHUI, «Jlenenue kieTku 0akTepuin», « CTpoeHre MOJIOBBIX KIETOK», «CTpoeHue
XpoMocoMbI», «Kietounblii ki, «Pemmkamusa JJHKy», «Mutoszy, «Metiosy, «IIpsMoe u Henpsamoe pa3Butue», «I'ameTorenes
y MJIIEKOIIUTAOIIUX U YEJIOBEKa», « OCHOBHBIE CTAIUN OHTOTECHE3a».

Obopyoosanue: MUKpPOCKOIT, MUKpoIIpenapathl «CrepMaTo30uabl MICKOMUTAIOMIET0», « INIEKIeTKa MIEKOIIUTAIOLIET0Y,
«KapuokuHes B KJIeTKax Kopelka jJykay, «Jlenenue kierku»; moaens JJHK, monens metada3HOl XpOMOCOMBI.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

Jlabopamopnasa pavoma Ne 3. «HabmoieHre MUTO3a B KJIIETKaX KOHUMKA KOPEIIKA JTyKa Ha TOTOBBIX MUKPOIPEIapaTax».
Jlabopamopnasa paooma Ne 4. «I3yueHune CTpOEHHUS MOJOBBIX KJIETOK HA TOTOBBIX MUKPOIIPENapaTaxy».

Tema 6. HacsieAcTBeHHOCTh M MI3MEHYHUBOCTH OPraHu3MoB (8 4)

[Ipeamer u 3agauu reHeTHKU. VicTopust pa3BUTHS TEHETUKU. POJIb LUTONOTUU ¥ SMOPUOJIOTHH B CTAHOBJIEHUU T€HETHKHU.
Bxnaa poccuiickux U 3apyOexKHbIX YUEHBIX B pa3BUTUE T€HETHUKHU.

Metonabl TeHeTUKH (THOPUI0IOTUYECKUA, IIATOT€HETUYECKUN, MOJIEKYJIIPHO-TeHETUYECKHi). OCHOBHBIE T€HETUYECKHE
MTOHATHSL.
I'eneTnyeckasi CHMBOJIMKA, UCIIOIb3YEMAs B CXEMAX CKPEIIMBAaHMNA. 3AKOHOMEPHOCTH HACIIEIOBAHUS IPU3HAKOB,
yctaHoBsieHHbIe . Menaenem. MoHoruOpuHoe CKpenmBaHue. 3aKoH eAuHo00pasusi THOpUIOB repBoro nokosieHus. [IpaBuio
JOMUHHPOBaHHUS. 3aKOH PACIIECIUIEHUS TPU3HAKOB. ['unore3a unctorel ramet. [1onHOE 1 HENMOJIHOE JOMUHUPOBAHHUE.
JuruOpuaHoe ckpeluBanyie. 3aKOH HE3aBUCUMOTO HACIIEJOBAHUS MPU3HAKOB.
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[{uToreneTuecKre OCHOBBI IUTMOPUIHOTO CKpELIMBaHUs. AHAM3UpYIolIee cCKpenrBanue. Mcnonb3oBanue
aHATM3UPYIONIETO CKPEIIMBAHUS JAJI onpenesieHus reHotuna ocodu. CierieHHoe HaclieoBanue mpusHakos. Padora T.
Moprana no CUEIICHHOMY HacCJIeI0BaHUIO TeHOB. HapyllieHue clerieHus TEHOB B PE3YJIbTaTe KPOCCUHIOBEpa. XpOMOCOMHAas
TEOpUs HACIEICTBEHHOCTH. | 'eHeTnueckue kapThl. [ eHeTrnka noma. XpoMOCOMHOE OMPENEIIEHUE M0JIa. AYyTOCOMBI U MOJIOBBIE
XpPOMOCOMBI. [ OMOrameTHbIe U reTeporameTHble opraiu3Mbl. Hacnenosanue npu3HakoB, CHETUIEHHBIX € ITOJIOM.

N3menunBOCTh. BUBI N3MEHYNMBOCTHU: HEHACIIEACTBEHHAS U HACIIEACTBEHHAs. POJIb Cpeaibl B HEHACIEACTBEHHOU
U3MEHUYMUBOCTU. XapaKTepUCTHKa MOAU(PUKAIIMOHHON N3MEHUMBOCTU. BapualimoHHblii psij 1 BapualronHas kpusasi. Hopma
peakuuu npusHaka. KonruecTBeHHbIC M KaU€CTBEHHbIE TPU3HAKKU U UX HOpMa peakiiuu. CBoicTBa MOAU(PHUKAIIMOHHOM
U3MeHYUBOCTU. HacnencTBeHHas, WM reHOTUIMYecKasi, ”3MEHUYMBOCTh. KoMOMHATHBHAS U3MEHYMBOCTh. Mei03 1 moaoBoi
MPOLECC — OCHOBAa KOMOMHATUBHOW M3MEHYUBOCTH.

MyrtarmonHnas ”3MeH4YuBOCTh. Knaccudukaius MyTaiuii: TeHHbIE, XpOMOCOMHBIE, TeHOMHBIE. YacToTa U MpUYKHBI
MyTaruii. MyrareHHbie (PaKkTopBhI.

3aKOH rOMOJIOTHYECKHX PSAOB B HaciencTBeHHOM n3menunBoctu H.M. BaBuiioBa. BHesnepHast HaclneACTBEHHOCTbh U
M3MEHYUBOCTbD.

['eneruka uenoBeka. Kapuotumn uenoBeka. OCHOBHBIE METO/IbI TCHETUKH YEJIOBEKA: T€HEATIOTHUECKUNA, OJTM3HEIIOBBIM,
LIUTOT€HETUYECKHUM, OMOXUMHYECKUI, MOJIEKYJISIpHO-TeHeTHYeCKUui. COBpPEMEHHOE OIpEAEIICHHE F€HOTHIIA: IIOJTHOT€HOMHOE
CEKBECHUPOBAHUE, TEHOTUITMPOBAHKE, B TOM unciie ¢ noMmoulpto [11{P-ananu3a.

HacneacTtBeHHble 3a007€BaHUs YEJIOBEKA: TeHHbIE 00JI€3HU, O0JIE3HU C HACJIEICTBEHHON PEIPacoyIOKEHHOCTHIO,
XpOMOCOMHbIE 00Jie3HH. COMAaTHUECKUE U T€eHEPAaTUBHbBIE MYTallUH.

CtBosioBBI€ KJIETKH. [[prHIMIBI 310pOBOTO 00pa3a KU3HU, TUArHOCTUKH, TPO(UIAKTUKY U JICYEHUSI TeHETHYECKUX
0ose3Hell. MequKo-TeHeTHUECKOE KOHCYIbTUPOBAHNE. 3HAUEHHE MEIUIIMHCKON N'€HETUKH B PEIOTBPAILECHUH U JICYCHUU
T€HETUYECKUX 3a00JIEBaHNI YeIOBEKa.

JdemoHcTpanuu:

IHopmpemoui: I'. Mennens, T. Mopran, I'. ne ®pus, C.C. UetBepukon, H.B Tumodees-Pecorckuii, H.U. BaBumnos.

Taoauyst u cxemor: «MOHOTUOPUAHOE CKPEUIMBAHUE U €r0 IUTOTEHETUYECKAsI OCHOBAY», «3aKOH PACILEIIJICHUS U €TI0
[IUTOT€HETUYECKAs] OCHOBaY», «3aKOH YUCTOTHI raMeT», «lurudpuaHoe ckpeumBanuey, « L {luronornyeckue oCHOBBI
TUTHOPUIHOTO CKpeluBaHus», «Meio3», «BzaumoaeiicTBue alijieIbHbIX T€HOBY, «I eHeTHYeCKHUe KapThl paCTEHUM, )KUBOTHBIX
1 4yenoBekay, «l'eHeTrka nojuaay, «3aKOHOMEPHOCTH HACIIEIOBAHUS, CLUEITIEHHOTO € MOJ0M», «KapruoTunsl yenoBeka u
AKUBOTHBIX», «Buibl n”3MeHunBoCTNY, « MoaudukalnonHas U3MeHYUBOCThY, «HacnenoBanue pesyc-pakropa», «I eneruka
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rpynn KpoBu», «MyTaliMoHHast U3MEHYMBOCTHY. O00pyAOBaHUE: MOIETHU -aNTIMKaui « MOHOTHOPUTHOE CKPEIIUBAHUEY,
«Henonxoe noMmuHupoBaHuey, «Jurndpunnoe ckpeniuBanuey, «l[lepekpéct XxpoMocoM»; MUKPOCKOIT U MUKpOTIpenapar
«po3oduna» (HopMa, myTanuu GopMbI KPbUILEB U OKPACKH Tela); Tepbapuil «['opox moceBHOM».

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

Jlabopamopnas paboma Ne 5. «VI3yueHnue pe3ynbTaTOB MOHOTHOPUIHOTO U TUTHOPUIHOTO CKPEIIMBAHUS Y IPO30(UIIbI HA
rOTOBBIX MUKpoIIpenaparaxy. Jlabopamopnas paboma Ne 6. «3yuenne Moau(puKalMOHHON U3MEHUYUBOCTH, TOCTPOCHUE
BApUALIMOHHOTO PsI/Ia U BAPUALIMOHHON KPUBOID.

Jlabopamopnasa paboma Ne 7. «AHanu3 MyTauuil y 1po30(uiibl Ha TOTOBBIX MUKpPOIIpEnaparaxy.

Ilpakmuueckasa pavoma Ne 2. «CocTaBI€HUE U aHAIU3 POJOCIOBHBIX YEIIOBEKAY.

Tema 7. Cenexkuusi opranu3moB. OCHOBBI 0MOTeXHOJI0THH (3 4)

Cenekuus KaKk HayKa U Mpouecc. 3apoKICHUE CeJIeKIUU U Jomectukanus. Yuenne H.JM. BaBunoBa o neHTpax
MIPOUCXOXKJICHUS U MHOTO00pa3us KyJIbTYPHBIX pacTeHuil. LIeHTpbl MpoucXoXKaeHUs JOMAITHUX KUBOTHBIX. COpT, mopo/a,
ITAMM.

CoBpeMeHHbIE METO/IbI CeNIeKIIMN. MacCcoBbIN U MHAUBUAYATBHBIN OTOOPHI B CEJIEKIIUU PACTEHHUM U )KUBOTHBIX. OlieHKa
aKTepbepa. bIn3kopoacTBEHHOE CKpeluBaHue — UHOpUAUHT. YucTtas muaust. CKpenMBaHie YUCThIX JTUHUH. ['eTepo3uc, win
ruOpuHas cuia.

HepoacTBenHoe ckpeniuBanre — ayTopuaudr. OtnanéHnas Tubpuansanus u e€ yCrexu.

HckyccTBEHHBIN MyTareHe3 U MOJIy4YEHHE MOJUIIONA0B. [JOCTHKEHUS CENEKIIMU PACTCHUH, KUBOTHBIX U
MHKPOOPraHU3MOB. BHOTEXHOIOTHA KaK OTPaciab MIPOU3BOICTBA.

['ennas unxenepus. Jtanbl co3ganus pekomonHanTHoi JJHK 1 TpaHCcreHHBIX OpraHu3MOB.

Knerounas nnxenepusi. Kiietounbie KylnbTypbl. MUKPOKIOHATBHOE PA3MHOKEHNUE PACTEHUM.

KiionupoBaHue BICOKOITPOIYKTUBHBIX CEIbCKOXO3SIMICTBEHHBIX OPraHU3MOB. DKOJIOTMYECKUE U 3THUeCKe npoodsiembl. MO
— TEHETUYECKU MOIU(PUIIUPOBAHHBIC OPTAHU3MBI.
JlemoHcTpanuu:

IHopmpemwi: H.W1. Basuios, 1.B. Muuypun, I'. JI. Kapneuenko, M.®. HMBanoB. Taoauust u cxemst: xapta «LleHTpbI
MIPOUCXOXKICHUSI 1 MHOTO00pa3us KyJIbTYPHBIX pacTeHU», «[Iopoabl JoMalTHUX )XUBOTHBIX», «CopTa KyJIbTypPHBIX PACTCHUI,
«Otnanénnas rudpuanzanusy, «Padboter akanemuka M.®. MBanoBay, «llonmumnouaus», «O0BEKTh OMOTEXHOJIOTHUNY,
«Knerounslie KyJabTypbl U KJIOHHpOBaHUE», «K KOHCTpyHpoBaHUEe U IEPEHOC FEHOB, XpoMocom». O00pyAOBaHUE: MYJISKHU TIJI0JI0B
1 KOPHETUIOAO0B AUKUX (DOPM U KYJBTYPHBIX COPTOB pacTeHui; repoapuii «CeabCKOX035UCTBEHHbBIE PACTEHUS.
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JlaGopaTopHble U NpaKTUYEeCKHEe PadoOThI:
Ikckypcua « OCHOBHbBIE METOJIBI M IOCTHKEHUS CEJIEKIIUU PACTEHHUM U )KUBOTHBIX (HA CEJICKIIMOHHYIO CTAHIIUIO, TUIEMEHHYIO
(bepMy, COPTOUCIIBITATENIbHBINA YUaCTOK, B TEITMYHOE XO35HUCTBO, JIA0OPATOPHIO arpPOYHUBEPCUTETA UM HAYUYHOTO LIEHTPA)»

11 KJIACC 1 4 B Henento, Bcero 34 4, u3 HUX 2 4— pPe3epPBHOE BpeMs
Tema 1. IBoaronmuoHHAs1 OnoJiorusi (9 4)

[IpeanochUIKM BOBHUKHOBEHUS HBOJIIOIIMOHHON TEOpUU. DBOJIIOIIMOHHAS TEOPHS U €€ MecTo B Ouosioruu. BriusHue
ABOJIIOLIMOHHOM TEOPHH HA Pa3BUTHE OUOJIOTUU U IPYTUX HAYK.

CBupnerenscTBa 3BOMONMNU. [[asieoHTONOrMYECKHE: TTOCTE0BATENBHOCTD MOSIBIICHUS BUAOB B MAJICOHTOJIOTHYECKOM
JIeTONUCH, TiepexoaHbie popMbl. broreorpaduyeckue: cxoacTBo U paziuuue GayH v (piaop MaTepUKOB U OCTPOBOB.

DOMOPHUOJIOTUYECKHUE: CXOACTBA U PA3JIMUUsI SMOPUOHOB Pa3HBIX BUJIOB MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKUE:
TOMOJIOTUYHbBIC, AHAJIOTUYHBIC, PYJAUMEHTAPHbBIEC OpTraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHU3MOB
HACJIEJICTBEHHOCTH U OCHOBHBIX METAa0OJNYECKUX IMyTEH Y BCEX OPTaHU3MOB.

OBomonmonHas teopus Y. Jlapsuna. [Ipeanockuiky BOSHUKHOBEHUS TapBUHUA3MA. J[BUXKYIIME CUIIBI BOJIFOLIMU BUJIOB 11O
JlapBuHYy (M30BITOYHOE PAa3MHOKEHUE MPU OTPAHUYCHHOCTH PECYPCOB, HEOMpeAeaEHHAs U3MEHUNBOCTh, 00pKOa 3a
CYIIIECTBOBAHUE, €CTECTBEHHBIN OTOOD).

Cuntetnueckas Teopus 3Botonuu (CTD) u e€ ocHOBHBIE MOI0KeHHs. MukposBostonus. [lonmynsaius kak euHuIa BUAA
1 3BOJIONMH. J[BHKyIHe criibl ((hakTOpbl) IBOOLUKA BUOB B MpUpoAe. MyTallMOHHBIN Mpoliecc 1 KOMOMHATUBHAS
M3MEHYUBOCTh. [lomyssiiroHHbIe BOJIHBI U Apeiid reHoB. M3oms1us u Murparusi.

EcTecTBeHHbIl 0TO0p — Hanpapisiomuid pakrop sBomonuu. opmel ecrecTtBeHHOro oTo0pa. IlprcnocodieHHOCTh
OpraHu3MOB KaK pe3yJbTat 3BoJIOIMU. [IpruMepsl mpucnocobsieHnii y oprann3mMoB. ApoMopd03bl U UN0ATATI TALIUH.

Buna u Bunoobpaszoanue. Kpurepun Buga. OcHoBHbBIE (DOPMBI BU1000pa3oBaHus: reorpaduueckoe, SK0JIOrH4ecKoe.
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MakpoaBostorusi. @opMmel 3BoIOLMA: (PUIleTUYECKas], TMBEpreHTHAs, KOHBEPTeHTHasl, napauienbHas. Heobparumoctsb
sBooIMH. [IporcxoxkaeHre oT HecleMAIM3UPOBAaHHbIX PeaKoB. [Iporpeccupyroas cnennanu3anysa. A1anTUBHAS
panuanusi.

JdeMoHCcTpanuu:

IHopmpemuwi: K. JIunneit, X.b. Jlamapk, Y./Japsun, B.O. KoBanesckuii, K.M. bap, 3. I'ekkens, ®. Mromnep, A.H.
CeBep110B.

Taonuuwvt u cxemor: «PazBuTHE OPraHUYECKOT0 MUpa Ha 3eMJIey, «3apOIbIIIN TO3BOHOYHBIX JKUBOTHBIX», «APXEONTEPUKCY,
«Dopmbl 0OpbOEI 32 CylllecTBOBaHKEY, «EcTecTBeHHBIN 0TOOPY, «MHOrooOpa3ue copToB pacTeHui», «MHOrooOpasue nopo;y
KUBOTHBIX», «[lonmynsauuny», « MyTanimoHHasi ”3BMEHUYUBOCTHY; «ApoMopdo3bdy, «Mnuoagantanumny, «O01mas 1ereHepamms»,
«/IBmkymiue cuiibl 3Bosoumy, «Kapra-cxema mapuipyra nyremectsus Y. Jlapsunay, «bopbs0a 3a cymiectBoBaHue»,
«IIpucnocobeHHOCTh OpraHu3MOBY, «['eorpaduyeckoe BUI000pa3zoBaHue)», « IKOJIOTHUECKOE BHUI000pa30BaAHHE.

Obopyooeanue: KOMIEKIUS HACEKOMBIX C Pa3TUYHBIMU TUIIAMU OKPACKH; HAOOP IUIO0B U CeMsH; KoJekuus «[Ipumepsl
3aIIUTHBIX MPUCTIOCOOTICHUHN Y AKUBOTHBIX»; MAarHUTHAsI MOJIeIh « OCHOBHBIE HAIIPABJICHUS DBOJIIOIUIY; 00bEMHAS MOJIETh
«CTpoeHue roJIoBHOTO MO3ra MO3BOHOUYHBIX». buoreorpaduueckas kapra Mupa; KoJueKius «DopMbl COXpaHHOCTH
HCKOTIa€MBbIX JKMBOTHBIX U PACTEHUI»; MarHUTHasI MOJeIb-anrukaius «[lepekpécT xpomocomy; BiIakHbIE MpenapaTsl
«Pa3BuTre HacekoMoroy, «Pa3BuTue IATYIIKW»; MUKponpenapat «J[po3oduna» (Hopma, myTaiuu GOpMbl KPbUILEB U OKPACKHU
TeIa).

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

Jlabopamopnasa paboma Ne 1. «CpaBHeHHE BUAOB 0 MOP(OTOTHUECKOMY KPUTEPHUION.

Jlabopamopnasa paboma Ne 2. «Onucanue mpucrnocoOJEHHOCTH OpraHu3Ma U €€ OTHOCUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HuKHOBeHHEe U pa3BUTHE KU3HHU Ha 3emie (9 4)

JloHay4HbI€ MPEICTABICHUS O 3aPOKICHUM XKU3HU. HayuHble THIIOTE3bl BOSHUKHOBEHUS KU3HU Ha 3eMJie: abuoreHes u
MaHCTIEPMUSL.

XuMudeckas 3BONIONUSI. AOMOTEHHBIA CUHTE3 OPTaHUYECKUX BEIIECTB U3 HEOPTraHUYECKUX. DKCIIEPUMEHTATBLHOE
MOATBEPKIACHNE XUMUUECKOUN IBOTIOLIUH.

HavanbHbie 3Tanbl Ononorudeckoit spomouuu. ['unoresa PHK-mupa. @opmupoBanue MeOpaHHBIX CTPYKTYp U
BO3HUKHOBEHHUE MPOTOKJIETKH.

[lepBbie KIETKU U UX IBOIIOLMS. DOpMHUPOBAHNE OCHOBHBIX TPYMII )KMBBIX OPraHU3MOB.
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PazButue xxu3Hu Ha 3emiie mo 3pam u nepuojam. Karapxei. Apxernckas u mpoTepo3orckas 3pbl. [Taneo3olickas spa u eé
NepUo/Ibl: KEMOPUNUCKUH, OpJIOBUKCKHH, CHUTYPUHCKUH, IEBOHCKUH, KAMEHHOYTOJIbHBIN, IEpMCKHil. Me3o30iicKast 3pa u eé
MIEpUO/IbI: TPUACOBBIN, IOPCKUM, MeT0oBOM. KaliHO30lcKas 3pa U €€ eproIbl: MaJICOr€HOBBIN, HEOTCHOBBIM, aHTPOIIOTE€HOBBIM.

XapaKTepUCTUKA KJIMMATa U T€0JOTUYECKUX MPOLIECCOB.

OCHOBHBIE 3TaIlbl IBOJIIOIUN PACTUTEIHLHOTO U JKUBOTHOTO MUpa. ApoMop(o3bl y pacTeHUi 1 KUBOTHBIX. [losiBieHue,
pPacUBET ¥ BBIMUPAHUE IPYII )KUBBIX OpraHu3mMoB. CHcTeMa OpraHMYeCKOTO MUPa KaK OTPaKEHHUE 3BOJIIOLUU.

OCHOBHBIE CHCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

DBOJIIOMA YETTOBEKA. AHTPOMOJIOTUS KaK HayKa.

PazBuTHe npeacTaBiaeHU O TPOUCXOKICHUH YelloBeKa. MeToabl n3ydeHus anTponorenesa. CxoACcTBa U pa3inyus
YeJIOBEKa M KUBOTHBIX. CUCTEMaTHYECKOE MOJI0KEHUE YeoBeka. J(Brxkyiue cuibl (hakTopbl) aHTPOIIOTCHE3a.

HacneacTBenHas ©3MEHYMBOCTh U €CTECTBEHHBIN 0TOOp. OOIIECTBEHHBIN 00pa3 )KU3HU, U3TOTOBIICHUE OPYAHM Tpyaa,
MBbIIUIEHUE, pedb. OCHOBHBIE CTAUU U BETBU HBOJIOLIMH YEJIOBEKA: aBCTPAIONUTEKHU, YeloBeK ymenblid, UenoBek
pAMOXOASIIUM, YenoBeK HeaH1epTalnbCKui, YenoBek pa3yMHblil. Haxoqku HCKOaeMbIX OCTaHKOB, BPEMsI CYILIECTBOBAHHS,
00J1aCTh paCcIPOCTPAHECHHUSI, 00BEM TOJIOBHOTO MO3Ta, 00pa3 ®KU3HU, OPYAUSL.

UYenopedeckue pacbl. OCHOBHBIE OOJIBIINE PAChl: €BPOIICOUIHAS (€Bpa3HiicKasi), HETpo-aBCTpalonaHas (PKBaTOpHaIbHAs),

MOHTI0JIOW/ THAs (a3UaTCKO-aMepUKaHCKasi). YUepThl MPUCIIOCOOJICHHOCTH MPEICTaBUTEIEH YETOBEYECKUX PacC K YCIOBUIM
cymiecTBOBaHUs. EAMHCTBO YenoBedyeckux pac. Kputrka conuanbHOro TapBUHU3MA U pacu3Ma.

JdemoHcTpanuu:

Ilopmpemor. ©.Penn, JI.I1acrep, A.1.Onapun, C.Munnep, ['.}Opu, Y. lapBuH.

Taonuywt u cxemot: «Bo3nnkHoBeHEe COMHEYHON CUCTEMBDY, «Pa3BUTHE OpraHuueCcKoro Mupa», «PacturenbHast KIeTka»,

«KuBoTHas kieTka», «[Ipokapruoruueckas kieTka», « COBpeMEHHasi CCTeMa OPraHMYeCKOro Mupay», «CpaBHEeHUE
AHATOMHUYECKHUX YEPT CTPOCHUS YeJIOBEKA U YEI0BEKOOOPa3HbIX 00€3bsiH», « OCHOBHBIE MECTA MAJICOHTOIOTHYECKUX HAXOA0K

MPEJIKOB COBPEMEHHOI0 YENIOBEKay, «lpeBHeume moan», «JIpesuue moan», «llepBbie COBpeMEHHBIE T101n», «HenoBeueckne

paceD».
Oébopyoosanue: mynsixu «IIpoucxoxnenne yenoeka (0I0CTHI aBCTpaTIONMUTEKa, MUTEKAHTPOIIA, HEaHAePTAIIbIIA,
KpPOMaHBbOHIIA)»; CJIENKH KaMEHHBIX OPYAUI MEepBOOBITHOIO YeIOBEKa (KaMHU-YOMIMEPHI, pyOuIia, ckpedina);
TeOXpOHOJIOTHYECKas Ta0nIa; KOeKus «DopMbl COXPaHHOCTH UCKOMIAEMBIX )KMBOTHBIX M PACTCHHID.
JlabopaTopHble U NpaKTHYECKHE PA0OTHI:
Ilpakmuueckan paooma Ne 1. «I3yueHne NCKOMAEMBIX OCTATKOB PaCTEHUH M JKUBOTHBIX B KOJUICKITHSIX)
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IKcKypcusa «IBOIIOLMS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYUYHBIN WIIM KpaeBeIueCKUil My3ei).

Tema 3. Opranusmsl u OKpy:kawmas cpeaa (5 4)

DKOJIOrUs Kak HayKa. 3a/1aud U pa3lielibl IKOJIOTUA. MeTOIbl SKOJIOTUYECKUX HCCIIEIOBAHUM.

DKOJIOTUYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEIOBEKA

Cpenbl 0OMTaHMSI OPraHU3MOB: BOJHAS, HA3EMHO-BO3IYIIIHAs, IOYBEHHAsl, BHYTPHOPTaHU3MEHHAS.

Okonoruueckue Gakropbl. Kinaccudukaiys 3K0I0oruaeckux Gakropon: abMoTHIECKUEe, OMOTUYECKHUE U aHTPOIIOT€HHbIE.
JleiicTBrE HKONOTHYECKUX (PaKTOPOB HA OPTaHU3MBI.

AbGuoTtnueckue GakTophl: CBET, TEMIIEpaTypa, BIaKHOCTh. DoTonepuoausm. [Ipucnocobienus opraHu3MoB K AEHCTBUIO
abnotnyeckux (HhakTopoB. buonoruueckue puTMBbI.

buotnueckue pakTopsl. Buabsl 6MOTHYECKMX B3aUMOJCHCTBHM: KOHKYPEHIIMSI, XUIIIHUYECTBO, CAMONO03 U €r0 (JOPMBI.
[Tapa3zutusm, Koomnepaius, MyTyajau3M, KOMMEHCAIN3M (KBapTUPAHCTBO, HAXJIEOHUUECTBO). AMEHCAIN3M, HEUTPATIU3M.
3HaueHne OMOTUYECKUX B3aUMOJICUCTBUM /1JIsl CYyLIECTBOBAHMSI OPraHU3MOB B IIPUPOIHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTEPUCTUKU NMONyJIIiud. OCHOBHBIE TIOKA3aTEU NOMYJISUN: YUCICHHOCTD, INIOTHOCT,
POXKIAEMOCTh, CMEPTHOCTD, IPUPOCT, MUTpaLlKs. JJMHAMUKA YHCIIEHHOCTH MOMYJISIIUANA U €€ PEerysius.

JdemoHcTpanuu:

Hopmpemui: A. I'ym6onbar, K. ®@. Pynbe, O. I'ekkerns.

Taoauywt u cxemwr: xapta «IIpupoansie 30Hb1 3eMun», «Cpeabl 00UTaHUS OPTaHU3MOBY, «DOTONEPUOIUZM)
«JTonynsauumy, «3aKOHOMEPHOCTU POCTA YUCICHHOCTH MOMYJSAINU HHOY30pUn Ty PETbKI».

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

Jlabopamopnasa paooma Ne 3. «Mopdonorundeckrie 0COOEHHOCTH PACTEHUM U3 Pa3HBIX MECT OOUTaHUSD.

Jlabopamopnasa paooma Ne 4. «BnvsiHue cBeTa Ha pOCT U Pa3BUTHUE YEPEHKOB KOJICYCa».

Ilpaxkmuueckas paooma Ne 2. «I1oacUYET NIOTHOCTH NOMYJISIIMNA PA3HBIX BUIOB PACTCHUI».

Tewma 4. Coo01iecTBa 1 3KOJOrHYECKHe cucTeMsl (9 )

Coo0611ecTBO opraHu3MoB — OnolieHo3. CTpyKTyphl OHMOIIEHO3a: BUIOBAsI, MPOCTPAHCTBEHHAs, Tpoduyeckas (TUIieBas).
Bunbi-nomMmunantel. CBsi3u B OMOLIEHO3€. DKOJIOTHYECKUE CUCTEMBI (3KOCUCTEMBI).

[Tonsitue 00 sKocucTeMe u 6uoreorieHo3e. OyHKIMOHATBHBIE KOMIIOHEHTBI 9KOCUCTEMbI: MMPOAYLEHThI, KOHCYMEHTHI,
peayueHTbl. KpyroBopoT BEIIECTB U MOTOK SHEPTUH B 3KOCUCTEME.
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Tpoduueckue (nuieBbie) ypoBHU 3K0cUcTeMBI. [TuineBblie 1ienu u cetr. OCHOBHBIE TTOKA3aTeNn IKOCUCTEMBI: OroMacca,
IPOAYKIHUS. DKOJIOTMYECKUE MUPAMUIBI: TPOAYKIIUHU, YUCIEHHOCTH, OnoMacchl. CBOMCTBA IKOCUCTEM: YCTOMYUBOCTD,
CaMOpETYJIALNS, Pa3BUTHE.

Cykueccusl.

[IpupoaHbie 3KoCUCTEMBI. DKOCUCTEMBI 03EP U PeK. IKOCUCTEMA XBOMHOIO UJIU IIIMPOKOJIMCTBEHHOTO Jieca.
AHTpPONOreHHBIE SKOCUCTEMBI. ATPOIKOCUCTEMBI.

Ypb60o3KOCHCTEMBI.

buonoruyeckoe u X03s1iICTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpasue kak pakTop ycToMunBOCTH 3KOcUcTEM. CoXpaHeHre OMOJIOTMYECKOro pa3Hoo0pa3us Ha 3eMIie.

VYyenue B.U. Bepnaackoro o 6uocdepe. ['panuiipl, cocTaB u CTpyKTypa Ouochepshi.

XKusoe BemectBo 1 ero pyHkuuu. Oco6eHHOCTH Onocdeppl Kak rio0aibHON IKOCHCTEMBI. /IlnHaMIueckoe paBHOBECUE U
oOpaTHas cBA3b B Ouocdepe.

KpyroBopoTs! BeliecTB 1 OMOreOXMMHUECKHUE HUKIIBI AJIEMEHTOB (yIiiepoJa, a30ta). 30HaJIbHOCTh Onocheprl. OCHOBHbBIE
OmombI cymii. BosiHbIe OMOMBI.

YenoeuecTBO B Onochepe 3emin. AHTPONOreHHbIE U3MEHEHUs B Onocdepe. ['odanbHble 3KOI0THYECKUE TPOOITIEMBI.
Cocy1iecTBoBaHME NPUPOJIBI U YETIOBEUYECTBA.

CoxpaneHnne OMopa3zHOOOpa3usl Kak OCHOBA YCTOMUMBOCTH Onocdepsl. OCHOBA PALIMOHAILHOTO YIPABIEHUS IPUPOIHBIMU
pecypcaMu U UX UCHoJb30BaHue. JJocTrkeHnst OMONIOTruU M OXpaHa MPUPOIbI.

JdemoHcTpanuu:

Hopmpemuwi: A. JIxx. Tencnu, B.H. Cykaués, B.I. Bepnaackuii.

Taonuusbt u cxemwr: «Iluessie nenu», «broieHo3: coctaB u cTpykTypay, «[Ipupoansie coobiecTBay, «llenu nutaHusy,
«JKkosioruyeckas nupamugay, «buocdepa u yenopek», « IKoCHUCTEMA HTUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOTO
neca», «buonenos Bogoéman, « ArpoueHosy», «lIpuMepHbie aHTPONIOTE€HHBIE BO3ICUCTBUS HA IPUPOIY», «BakHenime
MCTOYHMKY 3arpsi3HEHUS BO3/1yXa U TPYHTOBBIX BOJ», «[louBa — BaxkHelmas cocrapistonias onochepobn», «DakTopbl
nerpaganuu nousy, «IlapaukoBsiid 3 PexT, «PakTopsl paAMOAKTUBHOTO 3arpsi3HeHus Ouocdeps», «O0mIas cTpykrypa
ouocdepr», «PacnipocTpanenue xxu3Hu B onocdepey, «O30HOBBIN 3kpaH 6rochepnl», «Kpyropopot yriepoaa B ouochepey,
«KpyroBopoT a3zoTa B mpupoe».

Oobopyoosanue: monenv-aniukanusa « TunuyHble OMOLIEHO3b»; Tepbapuil «PacTurenbHbie cOO0IECTBA»; KOJUIEKIIUU
«buoreHosy, «BpeauTenn BaXXHEUIIINX CEbCKOX03IMCTBEHHBIX KYIbTYp»; repOapuu U KOJUJIEKIUU PACTEHUI U )KUBOTHBIX,

26



IPUHAJUIEkKAIINE K pa3HbIM 3KOJOTMYECKUM rpynnam ogHoro Buja, Kpacnasa kaura P®, nzo0paxeHus oxpaHseMbIX BUJOB
pacTeHui U )KUBOTHBIX
TEMATHUYECKOE IINTAHUPOBAHUE YYEBHOI'O ITIPEIMETA «bHOJIOI' U51»

10 KJIAC
1 4 B HEnemto, Bcero 34 4, 1 ¥ — pe3epBHOE BpeMms

Nen/m | Tembl ypOKOB M KOJIHYECTBO 4YaCOB OcHoBHOE coep:kaHue I[lnannpyembie BUAbI y4eOHOM
AesITeJIbHOCTH 00y4aroIuXCcs
Tema 1. buosiorusi kak Hayka (2 4)

1 buonorus xak Hayka (1 4) buonorus xak Hayka. CBsi3u GMOJIOTUH C PackpsiBath conepkaHre TEPMUHOB U
00I111eCTBEHHBIMU, TEXHUYECKUMU U JPYTUMHU MOHATHI: HAYYHOE MUPOBO33PEHUE,
€CTECTBCHHBIMU HayKaMH, (QUI0COPHCH, Hay4yHas KapTUHA MHUPA, HAYYHBIA METO/I,
pEeNIUruen, STUKOM, CTETUKON U IpaBoM. Posb TANOTE3a, TEOPHSI, METOIBI UCCIIEJOBAHUA.
Ouooruu B JOPMUPOBAHUU COBPEMEHHOU XapakTepu3oBaTh OMOJOTHIO KaK HayKy, e
Hay4YHOU KapTuHbl Mupa. Cucrema MECTO U pOJIb CPEIU APYTHX €CTECTBEHHBIX
OMOJIOTUYECKUX HAYK. Hayk. [lepeuncnsare pasnensl OMOIOTHHU B
JdemoHcTpaumnu: COOTBETCTBUU C O0BEKTAMH U3yUCHUS.
Ilopmpemui: 4. lapBun, I'. Mennens, H. HaspiBaTh BaxkHenmme orpaciu
K. Komasuos, Ix. Yorcon u ®@. Kpuk. OMOJIOTMYECKUX 3HAHUH M 3a1a4M, CTOSIIHE

Taonuywt u cxemwr: «MeTOIBI IO3HAHUS KUBOK | mepen ouosorueit XXI B.
TIPUPOIBD
2 Meroas! MO3HAHMS )KMUBOU ITPUPOJIBI Meroas! TO3HAHMS )KUBOW ITPUPOJIBI PackpsiBaTh conep:kaHre TEPMUHOB U

(1 )

Ilpakmuueckan paboma Ne 1.
«HMcnonbp3oBaHMEe Pa3TUYHBIX METO/I0B
IPU U3yYEeHUH OMOJIOTUYECKUX
00BEKTOB»

(Habmro1eHue, SKCIIEPUMEHT, OMTMCAHUE,
U3MepeHue, KiraccuuKaims, MoIeTUPOBaHUE,
cTaThcTUYecKasi 00padoTKa TaHHBIX ).
JdemoncTpanum:

Taoauywt u cxemwr: «MeTOBI TO3ZHAHKS JKHUBOU
TIPUPOIBD.

JlabopaTopHble U NpaKkTHYeCKUEe padoThI:
Ilpakmuueckasa paooma Ne 1. «Vicnonb3oBanue
Pa3TUYHBIX METOJIOB MPU U3YUECHUHU
OMOJIOTHYECKUX 00BEKTOBY»

TOHSITUI: HAYYHBIA METOJ, METOJIbI
HCCIIEIOBaHUsA. XapaKTEepU30BaTh
OCHOBHbIC METObI IO3HAHMS KUBOM
IPUPOJIbI: HAOTIOACHHE, DKCTIEPUMEHT
oIMCcaHue, U3MEpeHue, Kiaccuduxams,
MOJIETTMPOBAHKE, CTATUCTUYECKAS
00paboTKa JaHHBIX

Tema 2. /Kusblie cucteMbl 1 uxX opranu3anus (1 4)
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Noen/im | Tembl YPOKOB M KOJIMY4ECTBO YaCOB OcHoBHOE coaep:kaHue [lnannpyembie BUABI y4eOHOI
JAesITeJIbHOCTH 00y4aloIuXCcs
3 buonoruueckue cuctemsl, nporeccol 1 | JKuBble cucTeMbl (0MOCHCTEMBI) KaK MPEAMET PackpsiBath conepkaHre TEPMUHOB U
ux nzydenue (1 ) n3ydeHus Ouosnoruu. OTIuYKe KUBBIX CUCTEM OT | MOHATUN: CUCTeMa, OMOJoru4ecKas
HeopraHuyeckoi npupojsl. CBoiicTBa OMOCHCTEM | CHCTEMA, JIEMEHTBI CUCTEMBI, CTPYKTYpa
U WX pazHoOoOpa3ue. YPOBHH OpraHHU3alluu OMOCHCTEMBI, CBOMCTBA KUBBIX CUCTEM,
OMOCUCTEM: MOJICKYJISIPHBINA, OPTaHOUTHO- 0oOMeH BeIIeCTB, Pa3MHOKEHHUE, POCT,
KJIETOYHbIA, OPraHU3MEHHBIN, TONYJIALIUOHHO- pa3BuTHE, HACIEACTBEHHOCTD,
BUJIOBOM, IKOCHCTEMHBIH (O10- U3MEHYHUBOCTb, Pa3/IpaKUMOCTh,
reoleHoTHuYecKuit), Ouocdepusiii. Hayku, SHEPrO3aBUCUMOCTh, YDOBHU OpraHU3ALNH
M3y4Jarolnue OMOCUCTEMBI HA Pa3HBIX YPOBHAX *u3HU (Ouocucrem). XapakTepu3oBaTh
opraHu3anyvu. IMPUHIMUIIBI OpraHru3alunu OHOCHCTEM:
JdemoHcTpaumuu: OTKPBITOCTb, BBICOKAS YIOPSIZIOYEHHOCTb,
Taoauywvl u cxemovr: «OCHOBHBIE IPU3HAKU CaMOPETYJIALHS, HEPAPXUIHOCTb.
KU3HUY, «YPOBHU OpraHu3aluu KUBOKI [lepeuncnsaTs yHUBEpCaIbHbIE CBOMCTBA
MIPUPOJIBI» YKUBOT'O: €IMHCTBO XMMUYECKOT'O COCTAaBa,
pa3ipaXXxuMoCTh, IBUKEHHUE, TOMEOCTa3,
POCT ¥ pa3BUTHE, HACIECICTBEHHOCTb,
HU3MCHYHNBOCTB, 3BOJIFOIIUA
(mpucnocobieHne K U3MEHSIOIUMCS
ycnoBusim). [IpuBoanuTs IpuMepsI
OMOCHCTEM PA3HOTO YPOBHS OpPraHU3allud U
CpaBHHBATDL IMPOABJICHUA CBOMCTB KHBOTO
Ha pa3HbIX YPOBHAX. XapaKTepHU30BaTh
OCHOBHBIE MTPOLECCHI, TPOTEKAOIIUE B
Oounocuctemax: 0OMeH BEIIEeCTB U
NpeBpalleHne SHEPIUH,
CaMOBOCIPOU3BEICHUE, CAMOPET YA,
paszButue. Co0o1aTh npaBuiia Oepe’KHOTO
OTHONIEHUS K KUBOU MPUPOIE
Non/n | Tembl ypOKOB 1 KOJIHMYECTBO 4YaCOB OcHoBHOe coaepkaHue IInanupyemsblie BUAbI y4eOHOI

ACATECJIbHOCTH 06yqamumxcs1

Tema 3. XuMu4ecKHUil COCTaB ¥ CTPOCHUE KJIETKH (8 1)
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XUMHUYeCKHUH cocTaB KIeTKU. Boga u
MUHepabHble coau (1 1)

XUMHUYECKUN COCTaB KJIETKU. XMUMHYECKHE
3JIEMEHTBI: MAKPOIJIEMEHThI, MUKPOJIEMEHTHI.
Bopna u munepanpHble BemecTBa. PuUsuko-
XUMHUYECKHE MPOLIECCHI, TPOTEKAIOLINE B AKUBBIX
cucteMax. OyHKIIMU BOBI U MUHEPAIBHBIX
BelecTs B kietke. [lonnepxanue
OocMOTHYeCKoro Oananca. JleMoHcTpanum:
Huazpammur: «PacnpeneiieHue XuMUYECKUX
3JIEMEHTOB B HEXKUBOU IIPUPOIE,
«PacnpeneneHne XuMUYECKUX 3JIEMEHTOB B
YKUBOU MIPUPOIEN.

Tabauust u cxemot: «lleproauaeckas Tabiuia
XUMHUYECKUX IIEMEHTOBY, «CTpOoeHHe
XUMHUYECKUI COCTaB KJIETKU. XNUMHYECKHE
3J€MEHTBL: MAKPO3JIEMEHThI, MUKPOJIEMEHTHI.
Bona u munepanbabie BemectBa. PU3HNKo-
XUMHUYECKHE MPOLIECCHI, TPOTEKAOLIUE B AKUBBIX
cucteMax. OyHKIIMU BOJABI U MUHEPATBHBIX
BelecTB B kieTke. [loanepxxanue
OCMOTHYECKOT0 OajaHca.

Hemoncrpauun: Juazpammeor: «Pactipenenenue
XUMHUYECKUX AJIEMEHTOB B HEXXHBOU MPUPOIEY,
«PacnpeneneHrne XuMUYECKUX 3JIEMEHTOB B
YKUBOU IIPUPOIEN.

Tabauywt u cxemur: «Ileprognyeckas Tadauna
XUMHUYECKUX JIEMEHTOBY, «CTPOCHHE MOJIEKYJIbI
BOJIbD»

PackpsiBaTh copepkaHre TEPMUHOB U
MOHSATHI: 3JICMCHTBI-OUOT CHEI,
MaKpO3JIE€MEHThI, MUKPO3JIEMEHTHI;
MUHEpPAIbHBIE BELIECTBA, MOJICKYJIa BOIBI
KakK JIUI0JIb, BOJIOPOJIHBIC CBSI3H;

ruapoduIbHBIE U THAPO(POOHBIE BEIIECTRA.

I[OKa?;BIBaTb CAUHCTBO DJIEMCHTHOI'O
COCTaBa KaK OJHO M3 CBOMCTB XKUBOTO.
Pacnipenenste XuMHUECKHUE SJIEMEHTHI 110
rpymnmnam B 3aBUCUMOCTH OT
KOJINYECTBEHHOI'O MPE/ICTaBUTEIIbCTBA B
OpPraHu3Me; XapaKTepU30BaTh POJIb
OTOCJIBHBIX DJICMCHTOB. BBISIBJI?[TI) CBA3b
MEXK]ly COCTaBOM, CTPOCHHEM MOJIEKYIIbI
XHMHYECKOTI'0 COCTUHEHHS U €r0
(GYHKIUSMU B KJIETKE

Nen/im | Tembl YPOKOB M KOJIMYECTBO YacOB OcHoBHOE coxep:xaHue IInannpyembie BUABI y4eOHOI
AeSITeIbHOCTH 00y4aroIMXCs
5) benku. Cocta u ctpoeHue 0einKoB benku. CocTaB u cTpoeHne 6eIKoB. PackpeiBaTh copepxkaHre TEPMUHOB U

(19)

AMHMHOKHUCIIOTBHI — MOHOMEPHI OETTKOB.
HezameHnMble 1 3aMEHUMbIE AMUHOKUCIIOTHI.
AMUHOKHUCIIOTHBIN COCTaB. YPOBHU CTPYKTYPHI
0eNKOBOI MOJIEKYIbI (IEpBUYHAS, BTOPUYHAS,

MOHATHM: O€JKH, MOJIUMEPBI, MOHOMEPHI,
AMUHOKMCIIOTBI, IIENITU/IHAS CBA3b,
MIOJIMIENTH, JE€HATypaLUs.
XapakTepu30BaTh OCJKH KaK KJIacc
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TpEeTUYHAs U YETBEPTUYHASL CTPYKTYpa).
XuMudeckue cBoricTBa OenkoB. bruonornueckue
¢bynkuuu 6enxoB. JleMOHCTpanuu:

Taonuust u cxemotr: «CTpOECHUE MOJICKYJIbI
oenkay. Q6opyodosanue: CBETOBOM MHUKPOCKOTI,
MHUKpOIpenaparsl

OPraHUYECKUX COCIUHEHUM;
KJaccu(UIMpPOBATh UX MO CTPOCHUIO
(rnoOynsapHbIe U GUOPMILISPHBIE OETIKN),
HEePeUnCIIATh U XapaKTepU30BaTh PYHKIUH
6enko

DepMeHThI — OHOJIOTUYECKHE
karanu3aTopsl (1 u)

Jlabopamopnan paooma Ne 1.
«3ydyeHne KaTaTuTUH4eCKON
AKTUBHOCTH (pepMEHTOB (Ha MpUMepe
aMUJIa3bl WM KaTajaasbl)»

depMeHThI — OMOJIOTHYECKHE KaTaTu3aTOPbI.
Crpoenue (epMeHTa: aKTUBHBIN LIEHTD,
cyocrpaTtHas cnenuduanocts. KodhepmeHThI.
Butamunbl. Otinnyust GepMEeHTOB OT
HEOPraHMYECKUX KaTalIU3aTOPOB.

Taoauywvt u cxemot: «CtpoeHue pepMeHTaN.
Oobopyooeanue: 060pyI0BaHUE TSI POBEICHUS
HaOJIOACHNH, N3MEPEHUH, SKCIIEPUMEHTOB
JlabopaTopHble U IPaKTUYecKue padoThl:
Jlabopamopnas paboma Ne 1. «3yuenue
KaTaJTUTHYeCKON aKTUBHOCTU (DepMEHTOB (Ha
pUMEpEe aMIJIa3bl WM KaTaJlasbl)»

PackpsIBaTh coepkaHie TEPMUHOB U
MOHATUI: PEePMEHTHI, aKTUBHBIN LIEHTD,
cyOcTpaTHas crienu(pUIHOCTb,
Ko(epMeHTHI, OCITKH-aKTUBATOPHI U OCIIKU-
UHTHOUTOPHI. YKa3bIBaTh OTIUUUS
(epMEHTOB OT HEOPTAHHMYECKUX
Karanu3aTopoB. OOBICHITH pOJIb
(hepMEeHTOB B ()YHKITMOHUPOBAHHUH KUBBIX
CUCTEM, B IIPOMBIIIJICHHOCTH, B MEJIUIIMHE,
B MIOBCE/IHEBHOM JKU3HH YEIIOBEK

VYrnesoasl. Jlunuasr (1 9)

VYrieBoibl: MOHOCaxapu bl (TI0K03a, pubo3a u
JIe30Kcuprb03a), Aucaxapuisl (caxaposa,
JIAKTO03a) U MoJrcaxapusl (Kpaxmal, TIIMKOTeH,
nerono3a). buonornveckue GyHKIuu
YIII€BOAOB. JINTIUABI: TPUTIIALIEPUIBI,
¢dbocpomunuasl, crepousl. I'napoduabHO-
ruapodoOHbIe cBOlicTBa. brnomornueckue
¢bysakuu nunuaoB. CpaBHEHUE YTIIEBOOB,
0€JIKOB U JIMMTUAO0B KaK UCTOUHUKOB SHEPTHUH.
JdemoncTpanum:

Taobnuusl u cxemui: «YTneBoan», «JIAIAIBD).
Oobopyooeanue: 060pyI0BaHNE TSI POBEICHUS
HaOJIOICHNH, N3MEPEHUH, SKCIIEPUMEHTOB

PackpbIBaTh COJCpKAHUE TCPMUHOB H
TIOHSITHIA: YTJIEBO/IbI, MOHOCAXaPHU/IbI,
JHCaxapy/Ibl, HOIUCAXAPUIBL, TIIOK03a,
pubo3a, ne3okcuprdo3a, caxaposa, JIaKTo3a,
MaJIbTO3a, IEeJIT0I03a (KiIeTUaTKa),
KpaxMaJl, TIHKOTEH; JINTTH/IbI,
TPUTIUIEPUIBI (KUPBI, Macia),
bochonunuabl, CTepoUIBbl.
XapakTepu30BaTh YIiIeBOIbI, TAMHIbI KaK
KJIaCC OPraHUYECKUX COCTHHCHUI.
KitaccupuuupoBath yrieBOIbI M JTATH B
10 CTPOCHUIO; IEPEUUCIATh PYHKIIMU
YIJIEBOJIOB M TUMUA0B. CXeMaTHYECKU
U300pakaTh CTPOCHHE MOJICKYI YTIIEBOIOB,
JIMTH]IOB

HyxnennoBbie kucnotsl. ATO (1 4)

Hyxkneunossie kucnortsl: JJHK n PHK.

PackpsiBaTh cozep)kaHne TEPMUHOB U

30



HyxneoTuasl — MOHOMEPBI HYKJIEUHOBBIX
kucnot. Ctpoenue u ¢pyukuu [JHK. Ctpoenue u
¢ynkuun PHK. AT®: ctpoerne U pyHKITUH.
JdemoHcTpauuu:

Hopmpemuwi: JIx. Yorcon, @. Kpuk,

M. Vwunkunc, P. ®pasHkiuH.

Taoauywt u cxemwvr: «HyK1€MHOBBIE KUCIIOTHI;
JHK», «buocunres 6enka», «CTpoeHue
MoJeKyJbl ATDy.

Oobopyooeanue: CBETOBOW MUKPOCKOII,
MHUKpOTpernaparhl

MOHATHIA: IE30KCUPHOOHYKIICHHOBAS
kucnora (JJHK), pubonykienHoBas
kucnora (PHK), nykneorun,
MOJIMHYKJICOTH IHAS LIETTh
(MOJIMHYKIIEOTU]T), KOMILJIEMEHTAPHOCTb,
¢bynxunn JIHK (xpanenue u nepenaya
HacleicTBeHHON nH(popmarun); Buasl PHK
(nH(pOpMAIMOHHAS, TPAHCTIOPTHAS,
pubocomManbHas); ageHo3uHTpudocdar
(AT®), Mmakposprudeckas CBs3b.
XapakTepu3upoBaTh HYKJICHHOBBIC
KHUCJIOTHI KaK XHMHYECKUE COSTUHCHIS 1
HOCHUTEIN HACJIECTBEHHOW NH(POPMAIIHH.
OTtMeuaTh 0COOEHHOCTH CTPOEHUS MOJIEKYJI
HykienHoBbIX kucioT (JHK, PHK) u ATO®.
CxemaTnuecku n300paxaTb CTPOCHUE
HYKJIGOTHJIOB, MOJIEKYJT HYKJIIEMHOBBIX
kuciaor, ATD

9 KontpoabHnas padoraNel
buonorns kak Hayka. JKuBble CUCTEMBI.
XHUMHUYECKUN COCTAB KIIETKU
Non/n | TeMbl ypOKOB M KOJIMYECTBO 4aCOB OcHoBHOE cogepkaHue IInanupyemsblie BUabI y4eOHOI
AeITeJIbHOCTH 00y4aloluxcst
10 Hcropus u MeToapl u3ydeHus kieTkd. | [{uromnorus — Hayka o kinerke. Knerounas PackpsiBaTh conep:kaHre TEPMUHOB U

Knerounas teopust (1 u)

TEOpUs1 — NPUMEP B3aUMOJEHCTBUS UAECH U
(akTOB B HAYYHOM MO3HAHUH. MeTo/1bl U3ydeHUs
KJIETKH.

JdemoHcTpauuu:

Ilopmpemui: A. Jlesenryk, P. I'yk, T. IlIBaHH,
M. llnennen, K. M. bap, P. Bupxos
Oobopyoosanue: CBETOBOW MUKPOCKOTI;
MHUKPOIIPENapaThl paCTUTEIbHBIX, )KUBOTHBIX U
OaKTepHaTIbHBIX KIETOK; PUCYHKHU C
MUKpodoTorpadusiMu KJIETOK, NOJTy4YEeHHBIE C

MOHSTUM: KJIETKA, LIUTOJIOTHUS; PACKPhIBATh
COZIEpKAHUE TTOJI0KEHUM KIIETOYHOU
teopuu. [lepeunciars U XapakTeprus3oBaTh
OCHOBHBIE€ METO/IbI U3YUEHHS KIIETKU
(IpHUTOTOBJICHHUE CPE30B, OKPAIITUBAHHE,
MHKPOCKOIIMPOBAHUE,
neHTpudyrupoBanue, KyJIbTBUPOBAHUE
KJIETOK ¥ TKaHEe)
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IIOMOLIBIO CBETOBOTO U JIEKTPOHHOIO
MHUKPOCKOIIa

11 Knerka kak nenoctHas xuBas cucrema | Kierka kak 1enocTHas xu- Bas cuctema. O0mue | PackpbiBaTh coiepikaHie TEPMUHOB U
(1) [IPU3HA- KU KJIETOK: 3aMKHYTasi Hapy)KHas HOHATHI: KJIETKH (3yKapHOTHYECKas,

MeMmOpaHna, monekynsl JJHK kak renernueckuit POKapuOTHYECKas), MJIa3MaTuyecKas
ammapar, cucreMa cuHTe3a Oenka. Tumbl kieTok: | MemOpaHa (TazManeMma), TITMKOKAINKC,
9yKapuOTHYECKas U IPOKapUOTUYECKASI. TPAHCIIOPT BEUIECTB (IIACCUBHBIMH,
OCOOEHHOCTH CTPOEHUS MPOKAPHUOTHIECKOM aKTUBHBIN), 3HIOUUTO3 ((aromuros,
kieTku. Knerounas crenka 6akrepuil. CTpoeHre | MMHOLMTO3), SK30LIUTO3, KJIETOYHAsl CTEHKA,
9YKapHOTHYECKOH KJIeTKH. OCHOBHBIE OTIMYUS Hykieoua. CpaBHUBATh MEXKAY COO0H
PacTUTENIbHOM, )KUBOTHOM U TPUOHOM KIIETKH. 9YKApHOTUYECKUE U TPOKAPUOTUUYECKHE
[loBEepXHOCTHBIE CTPYKTYpPbl — KJIETOUYHAS KJIETKU; OTMEYaTh CXOJ/ICTBO U pa3jInyiusl B
CTEHKA, TIIMKOKAINKC, UX (DYHKITHH. CTPOEHHUH KJIETOK OaKTepuil, 5)KUBOTHBIX,
[Tna3marndeckas memOpana, e€ CBOWMCTBA pacteHuii u rpudoB
¢bysakun. leMoncTpanum:
Ilopmpemuwi: A. Jlesenryk, P. I'yk, T. IlIBaHH,
M. Ilneitaen, K. bap, P. Bupxos.
Taoauywvt u cxemor: «CtpoeHue
9YKapuOTHYECKOH KIETKN», «CTpoeHue
XKUBOTHOM KJIETKN», «CTpOEHHE PaCTUTEIbHON
KJIETKW», «CTpoeHne NpOKapruOTUYECKON
KIIETKI».
Oobopyooeanue: CBETOBOW MUKPOCKOIT,
MUKpOTpEnapaTbl paCTUTEIbHBIX, )KUBOTHBIX U
OakTepUaTbHBIX KJIETOK

12 CtpoeHne 7yKapuoTHUECKOHN KIETKH Hutomnasma u e€ opranouiel. OnHomeMOpaHHble | PackpeiBaTh coiepkaHue TEPMUHOB U

(1)

opranousl kinetku: JIIC, anmapat I'onbmku,
30CcoMBl. [10s1yaBTOHOMHBIE OpraHOU/IbI
KJIETKH: MUTOXOHJIPUH, TJTACTH/IBI.
[TpoucxoxaeHre MUTOXOHIPUH U TITACTH/I.
Buaer mnactua. HememOpaHHbIe OpraHou bl
KJIETKH: PUOOCOMBI, KIIETOUHBIH LIEHTD,
LIEHTPHUOJIA, PECHUYKH, KTYTUKU. DyHKIIUU
OpPraHoOUIOB KJIETKU. BkiroueHus Anpo —

MOHATUH: UTOIUIa3Ma, OPraHOU/IbI,
supaorazmatruaeckas cetsb (JI1C), anmapar
[Nonbaxu, TM30COMBI, BaKyOIb,
MUTOXOH/IPUH, MIACTU/IBI (XJIOPOTLIACTHI,
XPOMOILIACTHI, JISHKOILIACTHI), pUOOCOMBI,
MHUKPOTPYOOUKH, KJIETOUHBIN LIEHTP
(meHTpocoma), peCHUYKH, KTYTHKH,
BKJIIFOUCHHUS, S/IPO, siiepHast 000JI0UKa,
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peryasTOpHbIN HEHTp KIeTKU. CTpoeHue sapa:
snaepHas 000J104Ka, KaproIula3Ma, XpOMaTHH,
SIIPBIIKO. XpOMOCOMBI. TpaHCIIOPT BEIECTB B
kietke. JdeMoHcTpanuu

Hopmpemuwt: A. Jleenryk, P. I'yk, T. IlIBanH,
M. Ilneitaen, K. bap, P. Bupxos.

Taoauywvl u cxemor: «CtTpoeHue
AYKapUOTHUECKOM KIIeTKn», «CTpoeHune
YKUBOTHOM KJIETKN», «CTpOCHUE PaCTUTEIbHOU
KJIeTKn», «CTpoeHne NpoKapruoTHYECKOM
KIeTKN», «CTpoeHue siipa KISTKI.
Oobopyooeanue: CBETOBOW MUKPOCKOIT,
MUKpOIIpenapaTsl paCTUTEIbHBIX, J)KUBOTHBIX U
OakTepuaIbHBIX KIETOK.

JlabopaTopHble U NPaKTHYecKue padoThbl:
Jlabopamopnas paboma Ne 2. «3yuenue
CTPOCHHS KJIETOK PACTeHUH, JKUBOTHBIX U
OakTepuil 10/l MUKPOCKOIIOM Ha TOTOBBIX
MHUKpOIpenaparax u ux

KapHoIUIa3Ma, XpOMaTHH, SIPHIIIIKO,
XpoMocoMbl. OHCHIBATh CTPOCHUE
3YKAPUOTUYECKOM KIIETKH I10
N300paKeHUSIM U Ha MUKpOIIpernaparax;
KJIaccu(UIMPOBATh OPraHOU/IbI B
3aBUCUMOCTH OT OCOOEHHOCTEH UX
CTpoeHUs (0AHOMEMOpAHHBIE,
JIByMeMOpaHHbIe, HeMeMOpaHHbIE);
OIUCBIBATh (PYHKLIMHU KAKIOTO OPraHoOU 1A B
KJIeTKe. XapaKTepu30BaTh KJIETOYHOE SIPO
KaK MECTO XpaHEeHUs, nepeaayn (yI1BOeHHe
XPOMOCOM) U peann3anuu (TPaHCKPHUIIIIHS)
HACIIeICTBEHHON HH(POPMAIIH KIICTKH.
[lepeyncasTh U ONMUCHIBATH KOMITOHEHTHI
a1apa 1 ux QyHkuuu. CXxeMaTuyHo
n300paXkaTb CTPOCHHUE PACTUTENBHOM U
XKHUBOTHOHU KJ1eTKU. OOBSACHATD
OMOJIOTHYECKOE 3HAUCHHE TPAHCTIOPTa
BEIIECTB B KJICTKE.

Tema 4. /KuznenesaTeJabHOCTD KJeTKH (6 4)

13

OO0OmMmeH BewiectB. [imacTuueckuin
obmeH. XemocunTe3 (1 u)

OOMEH BEIIECTB, HIIM META0O0JIM3M.
Accumumsnus (T1acTUYecKuil oOMeH) u
JUCCUMMIIALIUS (PHEpreTuYecKuit oOMeH) — JiBe
CTOPOHBI €IMHOTO Mpoliecca MeTtadbonusma. Poib
3aKOHOB COXPaHEHUs BEILECTBA U YHEPTUHH B
MIOHMMaHUM MeTaboau3Ma. THumbsl oOMeHa
BEIIECTB: aBTOTPOGHBIN U reTepoTpodHbIi. Posb
(bepMeHTOB B OOMEHE BEIIEeCTB U MPEeBpaIleHUH
SHEPIHUH B KJIETKE. XEMOCUHTES.
XeMOCHHTE3UpYyIolre OakTeprun. 3HAaUCHHUE

PackpeiBaTh copepxkaHre TEPMUHOB U
MOHSITUIA: 0OMEH BEIIECTB U MPEBpaIllCHUE
sHepruu (MeTadoJIn3M), ACCUMUIISAIINS,
IJIACTHYECKUN 0OMEH, TUCCUMUIISIIIHS,
SHEPTreTUYeCKuil 0OMeH, (POTOCHHTES,
dbotonus, pochopunupoBanue, NIEPEeHOCUUK
MPOTOHOB, XeMOCHHTE3. ONUCHIBaTh
(hoTOCHHTE3, MPOIIECCHI, MPOTEKAIOIINE B
CBETOBOM U TEMHOBOI1 (aze. BriABIsATH
MIPUYUHHO-CJICICTBEHHBIC CBSI3U MEXKTY
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14

®otocunres (1 )

XEMOCHHTE3a JUIsl )KM3HU Ha 3eMJIe.
®dorocunTe3. CBeTOBas U TEMHOBasI (Pa3bl
¢dotocunTe3a. Peakium gorocunTesa.
DddekTuBHOCTh GOTOCHHTE3A. 3HAUCHUE
(dboTocuHTe3a A KU3HU HA 3emiie. BiusHue
yCIOBUH cpeibl Ha POTOCUHTE3 U CIIOCOOBI
MOBBIIIEHUS €T0 MPOIYKTUBHOCTH Y KYJIBTYPHBIX
pacTeHui.

JdemoHcTpanuu:

Hopmpemuwi: K. A. Tumupszes.

Tabauusl u cxemol: «XIOPOILIACTY,
«DoTocHHTE3»

MOTJIOIIEHUEM COJTHEYHOU SHEPrUH
XJI0poUIIOM 1 cuHTE30M MOsieKyn ATO.
CpaBHHMBAThH UCXOJIHBIC BEIIECTBA,
KOHEYHBIE MPOIYKTHI U YCIOBUS
MPOTEKAHUS PEaKIUid CBETOBOM U
TeMHOBOH (ha3bl porocuHTe3a. CpaBHUBATH
¢dotocunTe3 U XeMocuHTe3. OlEHUBAThH
3HaueHUe POTOCHHTE3a U XEMOCHUHTE3a IS
YKU3HU Ha 3emie

Non/n | TeMbl ypOKOB B KOJIMYECTBO 4YaCOB OcHoBHOE cogepkaHue IInanupyemsblie BUAbI y4eOHOIM
AeSITeJIbHOCTH 00y4aroluxcst
15 DnepreTudeckuii oomex (14.) DHepreTudeckuii 00OMeH B kieTke. Pacmienienne | PackpbeiBath cofep:kaHue TEPMUHOB U

BEIIECTB, BBIJCICHUE U aKKYMYIHPOBAHUE
SHEPTUU B KJIETKE. DTaIbl 3HEPreTUYECKOTO
obOMmeHa. ['mukonu3. bpoxxeHue u ero BUIBI.
Kucnopoanoe okucienue, WM KJIETOIHOE
neixanue. OxucnutenbHoe GochoprinpoBaHue.
D hEeKTUBHOCTH YPHEPTETUIECKOTO OOMEHA.
JdemoncTpanum:

Tabauuysl u cxemot: «TUTBI TUTAHUS,
«Metabomau3m», « MUTOXOHIPHUSI,
«DHepreTuyecKkuii 0OMeH»

MOHSATUHN: YHEPTeTUYECKUIA OOMEH,
[JIMKOJIN3, MOJIOYHOKHUCIIOE OpOKEHHE,
CIMPTOBOE OpOXKEHUE, OHOIOTHYECKOe
OKHCIICHHE, KIIETOYHOE JIbIXaHHe,
TMCCUMUITALINS, (PePMEHT.
XapakTepru3oBaTh OOMEH BEIIECTB U
HpeBpallieHne YHeprun (MeTabosn3M) KaKk
OJTHO UX CBOMCTB >kuBOro. [lepeuncusrs
0COOEHHOCTH MJIACTUYECKOT0 U
HHEPreTUIECKOT0 OOMEHa B KIICTKE;
yCTaHABJIMBATh B3aUMOCBSI3b MEX/Y HIMH.
Paznmuaats TuIiel 0OMEHa BENIeCTB B
KJIETKE: aBTOTPO(HBIN U reTepoTpOdHBIA.
OnuchIBaTh TAIbl SHEPTETUIECKOTO
oOMeHa (MOATOTOBUTEIbHBIH,
OECKUCIOPOAHBIN, KUCIIOPOAHBIN) U
CpPaBHMBATh UX MEXKIY COOOI.
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XapakTepru30BaTh PEAKIIUH TIUKOIN3A,
OpO’KEHUS, KIIETOYHOTO JbIXaHUS;
BBISIBJISITh IPUIUHHO-CIICICTBEHHBIC CBS3H
MEXIY TJIMKOJIM30M, KIETOYHBIM
JIbIXaHUEM U CUHTE30M MoJiekys1 ATO.
CpaBauBaTh 3 (PEKTUBHOCTH
OECKHUCIIOPOAHOTO U KUCIIOPOJHOTO ITAIOB

Noen/nn | Tembl YpoKoB U KOJIMYECTBO YaCOB OcHOBHOE co/lep:KaHue IlnanupyemMbie BUIAbI YU4eOHO
AeSITeJIbHOCTH 00y4aroMuXCcs

16 buocunres 6enka (1 u) Peaknun Matpu4HOro cuHresa. I'enernueckas PackpsiBaTh conep:kaHue TEPMUHOB U
napopmanus u JJHK. Peanuzanus reHeTHYECKOW | MOHATHN: I'eH, TCHETUYECKHUI KO,
nH(popManuy B KIeTKe. [ eHeTHUecKuii KOJJ ¥ ero | MaTpUYHBIA CUHTE3, TPAHCKPHIILIHS,
cBOicTBa. TpaHCKPUIIIUS — MATPUYHBIA CUHTE3 | TPaHCIALUS, KOJAOH, aHTUKOJIOH, pudocoMa,
PHK. Tpancnsimus — OnocunTes Oenka. DTarbl LEHTpaJIbHAas 10rMa MOJIEKYJIIPHOMN
tpancasauuu. Konuposanne amuHokucioT. Pons | Ouonoruu. OnpenensTb CBONCTBA
pubocom B OmocuHTe3e Oelnka. TeHETUYECKOT0 K0/1a (TPUILIIETHOCTD,
JdemoHcTpanum: OJIHO3HAYHOCTb, BBIPOKIAECHHOCTb,

17 buocuntes 6enka (1 9) Hopmpemuwi: H. K. Konb1os. YHUBEPCAIBHOCTD, HETIEPEKPBIBAEMOCTb,
Taobauywt u cxemwr: «Ctpoenue JJHK», HETIPEPBHIBHOCTH). OMUCHIBATH ATaIlbI
«Ctpoenue 1 QyHKIIMOHUPOBAHHE FEeHAY, pean3aluy HacleICTBEHHOU nHpopManuu
«Cunres Oenkay, «Permkanus JJHK», B KiieTke. CpaBHUBATh peakluu
«I"eneTnyeckuii KOI». MaTpruyHoro cunresa mosekys PHK u
Oobopyoosanue: Moaenu-anIuIiKauu Oenka B KIIETKE
«¥Y nBoenne [IHK u tpanckpunuus» «buocnnres
Oenka»

18 Hexknerounsie hopmbl :kU3HH — Hexknerounsie opMbl 5kM3HU — BUPYCHI. PackpeiBaTh copepxaHre TEPMUHOB U

BUpYycCHI (1 u)

Uctopus otkpertust BupycoB (/.

N. MBanoBckwuit). OCOOEHHOCTH CTPOEHUS U
KU3HEHHOT'0 LIMKJIa BUpYycoB. bakrepuodaru.
bonesnu pacteHuil, ’)KUBOTHBIX U YEJIOBEKA,
BBI3bIBa€MbIE BUpycaMu. Bupyc
nMMyHoepuimuTa yenoseka (BUY) —

MIOHSATUN: BUPYC, BUPYCOJIOTHUS, KAIICUI,
OaxTepuodar, BUpyc UMMYyHOAePUIIUTA
yenoseka (BUY), oHkOreHHbIe BUPYCHI.
XapakTepu3oBaTh BUPYChHI KaKk
HEKJIETOUHYIO (hOpMY KH3HU; OCOOEHHOCTH
CTPOEHHSI M JKU3HEHHBIN LINKJ BUPYCOB.
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Bo30yautens CIIMIa. O6patHas TpaHCKPHUIIIHS,
peBepTasa, unterpasa. Ilpodunakruka
pacnpocTpaHEeHUs] BUPYCHBIX 3a00JI€BaHUI.
JdemoHcTpauuu:

Hopmpemuwi: J1. 1. VIBaHOBCKHIA.

Tabauywt u cxemor: «Bupycei»,
«bakrepuoparn»; «CTpoeHHe U )KU3HESHHBIN
ki Bupyca CIINla, 6akreprodaray.
Oobopyoosanue: moneinb ctpykTypbl JJHK;
MarHuTHas Mojenb-anmmkanus «CTpoeHue
KJIETKU»

OnuceiBaTh KU3HEHHBIN [TUKIT BUpYyCa
MMMYHOJIC(UITUTA YEIOBEKA; pa3indaTh Ha
pucynkax BTM (Bupyc TabauHoi
MO3auKkH), 6akTepuodar, BUY.
OOGOCHOBBIBATh M COOTIOAATH MEPHI
npo(UIaAKTUKN PACTIPOCTPAHECHHUS
BUPYCHBIX 3a00sieBaHUH (pecrupaToOpHEIE,
KEITyT0YHO-KUIIICUHBIC, KIEIIBOU
sunedamur, BUY-undexnus

Tema S. PasMHOKeHHe M HHAMBUAYAJIbHOE PAa3BUTHE OPraHu3MoB (S 4)

19

JKu3HeHHBIN MK KISTKU. [{eneHue
kieTku. Muros (1 )
Jlabopamopuasa paboma Ne 3.
«Habmro1enre MUTO3a B KIIETKAx
KOHYMKA KOpPELIKa JTyKa Ha TOTOBBIX
MHUKpOIpenaparax

KneTouHblil UK, WK KU3HEHHBIN IIUKIJT KJIETKH.
WuTepdaza u mutos. [Iponeccrl, mpoTekaromue B
uHTepdase. Perummkanus — peakius MaTpuIHOTO
cuntesa JJHK. Ctpoenue xpomocom.
XPpOMOCOMHBIN HAOOP - KAPUOTHUIIL. JIUTLION THBIH
Y TaIJIOUTHBI XPOMOCOMHBIE HAOOPBHI.
Xpomatuasl. [{luTonornyeckue 0CHOBBI
Pa3MHOKEHHUS ¥ UHIUBUIYAITLHOTO Pa3BUTHUS
opraHu3moB. [lenenue kiaeTku — mMuto3. CTtaauu
muto3a. [Iporieccrl, mpoucxoAsIe Ha pa3HBIX
CTaAUSAX MUTO3a. BuoIornueckuii CMbICII MUTO3A.
[IporpamMmmupyemas rudens KJIeTKH — aromnTo3.
JdemoHcTpauuu:

Tabauust u cxemor: «KJICTOUHBIN UK,
«Permukanus JJHK», «CTpoeHne XpoMoCOMBI»,
«MHUTO3»; MATHUTHASI MOJIEb-aNTUIMKALUS
«Jlenenne knetku»; moaens JJHK.
Oobopyooeanue: cCBETOBOW MUKPOCKOII,
Mukpornpenapar «KapnokmHes B KiieTKax
KOpEIIKa JTyKa.

JlaboparopHble U IpaKkTUYecKue padoThbl:
Jlabopamopnasa paboma Ne 3. «Habmnonenue

PackpeiBaTh copepxkanue TEPMUHOB U
TOHSITHIA: KJIETOYHBINA ITUKJI, HHTEpda3a,
peIuIMKaIus, XpoMmocoma, KapuoTHIl,
TaIruIONUIHBIN, TATIOMAHBIA XPOMOCOMHBIN
Ha0Op, XpOMaTHU/Ibl; MUTO3; €r0 CTaAUU:
npodasa, meradasa, anadasa, Tenao-dasa.
OnuceIBaTh KU3HEHHBIN LUKII KIETKY;
MIEPEUUCIISITh U XapaKTePU30BaTh MEPUOJIbI
KJIETOYHOTO 1IMKJIa, CPABHUBATh UX MEXIY
co0oii. OnuceIBaTh CTPOEHNUE XPOMOCOM,
KapHUOTHUIIOB OPTaHU3MOB, CPABHUBATh
XPOMOCOMHBIE HA0OPHBI KIIETOK.
CpaBHuBath cTaauu MuTo3a. Pasnnuars Ha
MHUKpOIpernaparax 1 pucyHKax CTaJuu
MuTOo3a. PackpbiBaTh OHONIOrHUECKUit
CMBICJI MUTO32
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MHUTO32 B KJIETKaX KOHYHMKA KOPEIIKa JyKa Ha
TOTOBBIX MUKpOIIpenapaTax

Non/nn | Tembl YpoKoB U KOJIMYECTBO YaCOB OcHOBHOE co/iep:KaHue Ilnanupyemblie BUIAbI YU4eOHOM
AeATEeJbHOCTH 00y4al0IIUXCH
20 @DopMBI pa3MHOKEHUSI OPraHU3MOB dopMbl pa3MHOKEHHS OPraHu3MOB: Oecrionoe U | PackpbIBaTh coepkaHle TEPMUHOB U
(19) noJsioBoe. Bupl 6ecrosioro pa3sMHOKEHUS: IIOHSATUN: Pa3MHOYKEHHUE, KIIOH, I10JI0BBIE
JIEJIEHUE HAIBOE, TOYKOBAHUE OJIHO- U KJIETKH (TaMeThl), SUIIEKIIeTKA,
MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHuUE, CIIEPMaTO30M, 3UT0Ta, ICJICHUE HAJBOE,
BEreTaTUBHOE pa3MHOXKeHue. McKyccTBeHHOE IIOYKOBAHHUE, CIIOPYJIALMS, (PparMeHTaIus,
KJIOHUPOBAaHUE OPraHU3MOB, €TI0 3HaYCHUE JJIs BEreTaTUBHOE Pa3MHOXKCHHE, CEMEHHOE
cesiekuuu. [lonoBoe pa3MHOKEHUE, €T0 OTIIMYUS | pa3MHOXKEHUE, ONIbUICHUE, IBOMHOE
oT Gecnooro. OILJIOIOTBOPEHUE, ITOJIOBBIE KEJIE3bI,
JeMoHCcTpanum: CEMEHHMKHU, SIMYHUKHU, OILJIOIOTBOPEHUE
Taoauywvl u cxemot: «POPMBI PA3MHOKEHUS (Hapy»XHOe, BHYTpEHHEE).
OpPraHU3MOBY, «/IBOMHOE OIJIONOTBOPEHUE Y XapakTepu30BaTh OCOOCHHOCTH U
LBETKOBBIX PaCTEHUI», «JleJeHNe KIIETKH 3Ha4yeHue 0ecIo0ro 1 MojIoBOro crnocoooB
OaxkTepun», «BereraTtnBHOE pa3MHOKEHHE pa3MHOXXeHHUs. BbiensaTe Bubl 6ecronoro
pactenuit», «CTpoeHne MOJOBBIX KIETOK» Pa3MHOXKEHUSI; BBISBIISATH B3aUMOCBS3H
MEXy popMaMH B Crtioco0amMu
Pa3sMHOXKEHUS M UX OMOJIOrMYECKUM
3HaueHueM. Bragers npuémamu
BEreTaTUBHOTO Pa3MHOXKEHUS KYJIbTYpPHBIX
pacTeHuii (Ha mpuMepe KOMHATHBIX ).
XapakTepu30BaTh MOJIOBbIE KIETKU:
SIMIIEKJIETKH, CLIEPMAaTO30M/1bl; BBISBIISATH
0COOEHHOCTH UX CTPOCHHUS
21 Meiio3 (1 1) Meiio3. Cranun meiiosa. IIpoueccsl, PackpsiBaTh coep:kaHUEe TEPMHUHOB U

MIPOUCXOAIINE HA CTaAuAX Mero3a. [loBenenune
XpomMocoM B Meio3e. KpoccuHrosep.
buonornueckuil CMbICT ¥ 3HaYEHUE MEH03a.
JdemoHcTpanum:

Tabauuvt u cxemot: «JleneHue KICTKH»,
«Meiio3». O6opynosanue: moaeins JJHK;
MarHMTHbIE MOJIEJIN-aNIUIMKaluY «/lenenue

MOHSTUI: ME103, KOHBIOTAIlUs XPOMOCOM,
nepekpeCT (KPOCCHHTOBEP) XPOMOCOM,
rameTsl. XapakTepru30BaTh MEN03 KaK
Croco0 KJIETOYHOTO JIeJICHHSI; OMUCHIBATH
M€WO03 M0 CTaAusIM; CPaBHUBATh CTaIUU
Melo3a 1 MUTO3a. Paznuyars Ha pucyHKax
CTaJIuy Mei03a; pacKpbIBaTh
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KIICTKI» OmoJorn4eckoe 3HadeHne Meiiosa

22 OO6pa3zoBaHue 1 pa3BUTHE TOJIOBBIX I'amerorenes — mpoiiecc 0Opa3oBaHus MOJIOBBIX | PackpwiBaTh coliepikaHrue TEPMUHOB U

kietok. Omnogorsopenue (1 1) KJICTOK y KHBOTHBIX. [10JIOBBIC XKee3bl: TIOHSTHI: TaMEeTOreHe3, CIIEpMaTOreHe3,

CEeMEHHUKH 1 sudHuKr. OOpa3oBaHue U Pa3BUTHE | OOTCHE3, CIIEPMATO30H/l, aKPOCOMa,
MOJIOBBIX KJIETOK — raMeT (CIiepMaTo30u/I, STMTIEKIIETKA, TIOJISIPHBIC TEIbIIA.
SHULEKIIeTKa) — CIIEPMAaTOreHE3 U OOTEHE3. XapakTepu3oBaTh OCOOCHHOCTH
OCOOEHHOCTH CTPOCHUS SIMIIEKIECTOK U raMeTOreHe3a Yy )KUBOTHBIX U €T0 CTaJHH,
ciepmMaro30u10B. OIII0I0TBOPEHUE. MIOJIOBBIC KJIETKH KUBOTHBIX U OMHUCHIBATH
[TapreHorenes. nporiecc ux pa3putus. CpaBHUBATH
JleMoHCTpanum criepMaroreHes u ooreres3. OnucrBaTh
Taonuybt u cxemot: «IIpsiMmoe u HeTIpsIMOE OILJIOJIOTBOPEHHE, OMOJIOTUIECKOE
pasBuTHe», «[ aMeToreHe3 y MICKOIMHUTAIINX U | 3HAYCHUE OIUIOJOTBOPCHHUS
YeJI0BEKay.
Oobopyooeanue: Monaenb MetadazHon
XPOMOCOMBI;

23 WHauBUyalbHOE Pa3BUTHE WNupuBuayanbHOE pa3BuTHE (OHTOTCHE3). PackpbiBaTh coiep:kaHie TEPMUHOB U

opranus3mos (1 u)

KonTpoJubnas pa6ora Ne 2
)KI/ISHGHGSITGHI)HOCTB KIJICTKH.
Pa3MHOXeHHE 1 MHIUBUYyaIbHOE
pa3BUTHE OPraHU3MOB

DOMOpHOHATBHOE pa3BUTHE (IMOpPUOTEHES).
Otansl SMOPUOHATIBHOTO Pa3BUTHS Y
MTO3BOHOYHBIX )KUBOTHBIX: IpOOJIeHHE,
racTpynsuus, opranorenes. IloctambpuonansHoe
pa3BuTHe. THITBI TOCTAIMOPHOHAIBHOTO PA3BUTHU:
npsMoe, HempsMoe (IMunHOoYHOE). Biusiaue
Cpelbl Ha pa3BUTHE OPraHU3MOB; (DaKTOPBI,
CIOCOOHBIE BBI3BIBATh BPOXKICHHbBIE YPOJCTBA.
Poct u pa3Butue pactenuii. OHTOreHe3
LIBETKOBOT'O PACTEHUS: CTPOCHUE CEMEHH, CTAINU
pa3BUTHSL.

JdemoncTrpanum:

Taobauust u cxemwvr: «OCHOBHBIC CTaIHHU
OHTOTeHe3ay, «[Ipsimoe u HenpsMoe pa3BUTHEY,
«/IBOMHOE OIITIOAOTBOPEHNE Y IBETKOBBIX
pacTeHui»

TIOHSTHI: OHTOTEHE3, SMOPUOTEHE3, 3UT0TA,
npoOieHue, 6JacToMephl, MOpyIia,
Osactyna, O1acTolenb, racTpyiia, Heupyna,
OpraHOTeHE3; 3apO/IbIIIEBbIE IUCTKU:
9KTOJIEpMa, ME30/IepMa, SHTOIEPMA;
HOCTAMOPHOHATIBHOE PAa3BUTHE: NIPSAMOE
HeTpsiMoe (JINYUHOYHOE); MeTaMopdo3,
Meracropa, MUKpPOCTIOpa, TBUTBIIEBOE
3€pHO, CIIEPMUU, 3aPOJIbIIIEBBINA MEIIOK,
JBOMHOE OI1010TBOpeHHEe. OnpenensTh
3Tanbl YMOPUOHATILHOTO Pa3BUTHS
XOpAOBBIX HA CXeMax M Mpernaparax u
OIMCHIBATH TIPOIIECCHI, IPOUCXOSIIIE HA
Kax1oM dtare. CpaBHUBATH TIEPUOIBI
OHTOTEHE3a; MPSIMOE B HETPSIMOE
(TMYMHOYHOE) TOCTAMOPHUOHATIEHOE
pa3BHUTHE, 3apPOJIBIIIN YEIOBEKA U JPYTHUX
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XOpAOBBIX. OOBSCHITH OMOJIOTHYECKOE
3Ha4YeHHE Pa3BUTHUS C MeTaMop(do3om;
OTPUIATEIILHOE BIIMSHUAE JIKOTOJIS,
HUKOTHHA U JAPYTUX TePaTOrCHHBIX
(hakTOpOB Ha pa3BUTHE 3apPOJIbIIIIA
yenoBeka. OMKUCHIBATH MPOIECC IBOHHOTO
OILTOIOTBOPEHUS Y IIBETKOBBIX PACTEHUH

Tema 6. HaciaeacTBeHHOCTh M H3MEHYHBOCTh OpraHusmoB

(CRY)

24 I'eneTnka — Hayka o [Ipenmer u 3amaun reHetuku. Ponps nuronoruu u | PackpsiBaTh coaepkaHue TEPMHUHOB U
HACJIEJICTBEHHOCTH U U3MEHYUBOCTHU SMOPHOJIOTUY B CTAHOBJICHIH T'eHETUKHU. Bximas MOHATHUI: T€H, TeHOM, TeHOTHII, ()EHOTHIIL,
(19) POCCHUICKHX U 3apYOEKHBIX YUEHBIX B Pa3BUTHE | XPOMOCOMBI, aJlJIeJIbHBIE T€HBI (AJIJIeNN),
reHEeTUKH. MeTobl TeHETUKU FOMO3UTI0Ta, T€TEPO3Ur0oTa, JOMUHAHTHBIN
(TMOpUIOTOTUYECKUH, IINTOTC€HETUYECKHIA, npu3HaK (reH), pereCCUBHbBIN MPU3HAK
MOJIEKYJISIPHO-TeHETHYeCKHi1). OCHOBHbIE (rewn), uncras nuHusL, THOpHI. [lepednciaTh
reHeTUYeCKUe MoHATusA. I 'enernueckas Y XapaKTEPHU30BaTh METO/IbI T€HETHUKHU:
CUMBOJIMKA, UCIIONIb3YyEMas B CXEMax rUOPUA0IOTMUYECKUM, TUTOTEHETUUECKUH,
CKpELIMBAaHUM. MOJIEKYJIIPHO-T€HETUYECKU;
JdemoHcTpanum: JIOMUHAHTHBIE U PELECCUBHbBIC TPU3HAKHU
IHlopmpemuwr: I'. Menpnens, T. Mopran, H. pacTeHuil U KUBOTHBIX. [lob30BaTHCS
N. Basuinos, C. C. YerBepukos, H. B. T€HETUYECKON TePMUHOJIOTHEN 1
Tumodees-PecoBckuii. CHUMBOJIMKOH I 3aIIUCU T'€HOTUITNYECKUX
Obopyooeanue: MOJEIb-alTUTMKAIIIS CXEM CKpEIIVBaHUs
«MoHOrubpuAHOE CKpeIuBaHue», repoapuii
«I"'opox nmoceBHOW»
Non/n | TeMbl ypOKOB M KOJIMYECTBO 4YaCOB OcHoBHOE cogepkaHue IInanupyemsbie BUabI y4eOHOI
AeATeJbHOCTH 00y4al0IHXCS
25 3aKOHOMEPHOCTH HACJIEI0BAHUS 3aKOHOMEPHOCTH HACJIEI0BAaHUS IIPU3HAKOB, PackpsiBaTh cofep:kaHue TEPMUHOB U

MPU3HAKOB. MOHOTHOpHIHOE
ckpemuBanue (1 9)

yctaHoBieHHble I'. Mennenem. MonoruOpuanoe
CKpelIuBaHue. 3aK0H €IMHO00pa3usi THOPUIOB
nepBoro nokoneHus. IIpaBuno noMmuHUpOBaHMS.
3aKoH paclleryieHus: MPU3HaKoB. [ umnoresa

TIOHSATHN: MOHOTHOPUIHOE CKPEIIMBAHHUE,
(heHOTUTTNYECKHE TPYIITIHI,
THOPUIONIOTHIECKUN METO/T, YUCTHIC
JIMHUHU, JOMUHUPOBAHNE F€HOB (TIOJHOE,
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YHUCTOTHI raMeT. I1ojtHOoe M HenmoaHOoe
JIOMUHUPOBaHUE.

JdemMoHcTpanum:

Iopmpemui: I'. Mennens. TaObmuibl ¥ CXEMBI:
«MoOHOTrHOpUIHOE CKPEIIMBAHUE U €r0
LIMTOreHETHYECKass OCHOBAY, «3aKOH
PaCHICTUICHHS U €T0 IIUTOT€HETUYECKast OCHOBaY,
«3aKOH YMCTOTHI TaMET.

Oobopyoosanue: MoaeIu-aNIUIUKAIIUN
«MoHorubpuHoe ckpemuBanuey, «Hemomnoe
JTOMUHUPOBaHME; repbapuii «I opox moceBHOM»

HEIOJIHOE), PACUIEINIEHNE B TIOTOMCTBE.
OnuceiBaTh METOUKY npoBeaeHus I
MeHieneM OIBITOB 110 U3YYEHUIO
HaCJICJOBAHMsSI OJHOM IIaphl IPU3HAKOB Y
ropoxa noceBHoro. PackpeiBath
coJiepKaHue 3aKOHOB €IMHO00pa3us
ruOpHIOB MIEPBOTO MMOKOJICHHS U 3aKOHA
pacILeIIcHus.

OOBACHATH TMIIOTE3Y YUCTOTHI FAMET.
3anuchIBaTh CX€Mbl MOHOIMOPHIHOTO
CKpELIMBaHUs, OOBICHATH €TI0
LUTOJIOTMYECKUE OCHOBBI U PEIIATh
FeHETUYECKUE 3a]]aul HA MOHOTUOPUIHOE
CKpELIMBAHNE

26 JuruOpuHoe CKpemmuBaHue. 3aKoH JluruOpugHoe CKpeluBaHue. 3aKoH PackprbiBath cosep:kaHre TEPMUHOB U
HE3aBHCHMOTI'O HacJIeJOBaHUS HE3aBUCUMOI'0 HACJIeJI0BaHUs MPU3HAKOB. MOHATUH: TUTHOPUIHOE CKPEIIMBAHHUE,
npu3HaKoB (1 ) [{uToreHeTHYECKHNE OCHOBBI JUTHOPHITHOTO aHanu3upymouiee ckpemnBaHueOnrucpBaTh

CKpelIMBaHUsl. AHAIM3UPYIOIEE CKPEIUBaHUE. onbIThl ['. MeH1emns no u3y4eHuto
Hcnonb30BaHnE aHATM3UPYIOUIETO CKPEUIMBAHUS | HACIEAOBAHUS ABYX Map MPHU3HAKOB Y
JUTS OTIPEJICIICHHS] TEHOTHUIIA 0OCOOU. ropoxa rnoceBHoro. PackpeiBath
JdemoHcTpanum: COZIEpIKAHUE 3aKOHA HE3aBUCUMOI0
IHopmpemur: I'. Mennens. HacIeJ0BaHUs NpU3HAKOB. [IpumenaTs
Tabnauuwvt u cxemor: «JlurubpunHoe MAaTE€MaTHYECKUI PACUET C TOMOIIBIO
CKpemnBaHuey, «L{uronornyeckre OCHOBBI METO/1a IEPEMHOKEHUS BEPOSITHOCTEN U
JUTHOPUTHOTO CKPEITUBAHUS. 3aIUCh C TOMOIIBI0 (PEHOTUITHYECKUX
Oobopyooeanue: MOAEIbANIIIINKALUS paZNKaIOB pACIIEIIICHUS IPU3HAKOB Y
«luruOpuHOe CKpeIMBaHUE) MOTOMKOB 110 (DEHOTHITY ¥ T€HOTHUITY.
3anuchIBaTh CXEMbI TUTHOPHUIHOTO
CKpEIIUBaHUs, OOBSICHATH €r0
LU TOJIOTUYECKHE OCHOBBI M PEIIATh
TEHETUYECKUE 3a/1a4l Ha JUTHOPUIHOE
CKpELIMBAHNE
27 CuernneHHoe HacleqoBanue npu3HakoB | CrierieHHOe HacleloBaHue mpu3HakoB. Pabora PackpsiBaTh copepkaHre TEPMUHOB U

(1)

T. Mopra— Ha 110 CHCIIJICHHOMY HACJICJOBAHUTO

MOHSITUM: CHEIUICHHOE HacJeI0BaHHE
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Jlabopamopuasa paboma Ne §.
«3yueHne pe3ynbpTaToB
MOHOTUOPUAHOTO U AUTHOPHUTHOTO
CKpEIIUBAHUS Y JPO30(HIIBbI HA
TOTOBBIX MUKpOIpEnapaTax»

reHoB. Hapy1ienue ciierienus reHoB B
pe3yibTaTe KPOCCHHTOBEpa. XpOMOCOMHAs
TEOpHsI HACJIEICTBEHHOCTHU. [ eHeTnueckue
KapThl.

JdemoHcTpauuu:

IHopmpemuwi: T. Mopras.

Tabauuvt u cxemot: «Metiody», «I'eHeTHUECKUE
KapThl pACTEHUM, )KUBOTHBIX U YEJIOBEKAY,
«B3anmonelicTBre aieNnbHBIX TEHOBY.
Oobopyoosanue: vuxpornpenapar «Jpozoduiar
(HopMma, MyTanuu GOpPMbI KPBLILEB U OKPACKU
TeJa), MUKPOCKOIT; MOJIEb-alTUTHKAIUS
«IIepekpéct XpoMocoM».

JlaGopaTopHble U IPaKTHYeCKUE PadoThI:
Jlabopamopnas paboma Ne 5. «3yuenue
PE3yJIbTaTOB MOHOTUOPUTHOTO U JUTUOPUTHOTO
CKpEIIMBAHUS Y IPO30(UITBI HA TOTOBBIX
MHUKpOIIpernapaTax»

MPU3HAKOB, PEKOMOMHAIINS T€HOB,
TEHETUYECKUE KapThl XPOMOCOM,
Mopranuja. Ha3plBaTh OCHOBHBIE
MOJIOKEHUST XPOMOCOMHON TEOPHH
HacnencTBeHHocTy T. Moprana;
packpbIBaTh cojaeprkanue padbotsl T.
Moprana 1o ClerieHHOMY HacJieI0BaHUIO
TE€HOB M MPUYMHBI HAPYIICHUS CLEIUICHUS
MEXIy TeHaMH. 3aliChIBATh CXEMBbI
CKpEITUBaHUSI TPU CIETIIICHHOM
HACJICIOBAHHUH, OOBICHATH TPUYHHBI
PEKOMOWHAIIMK T€HOB, ONPEACIISATh YUCIIO
TPYIII CUEIJICHUSI TEHOB; PeIaTh
FEHETUYCCKHE 3a]aU Ha CICINICHHOE
HacJIeJOBaHHE

Non/n | TeMbl ypOKOB M KOJMYECTBO 4YaCOB OcHoBHOE conep:kanue IInanupyemsblie BUAbI y4eOHOI
AeATEeJbHOCTH 00y4al0UXCS
28 I'eneruka nmona. HacnenoBanue I'enernka nona. XpoMOCOMHOE OINPEICIICHUE PackpeiBath conepkaHne TEPMUHOB U

MPU3HAKOB, CLEIJICHHBIX € 1T0JIOM (1 u)

rosia. AyTOCOMBI U TIOJIOBBIE XPOMOCOMBI.
['omorameTHbI€ U reTepOraMeTHBIE OPTaHU3MBbI.
HacnegoBanue npu3HakoB, CLEIIEHHBIX C
MOJIOM.

JdemoncTpanum:

IHlopmpemuwi: I'. Mennens, T. Mopran, H. H.
Basumnos

Tabauust u cxemwi: «I'eHeTnka monay,
«3aKOHOMEPHOCTH HaclIeI0BaHUsl, CLIETNIEHHOTO

C IIOJIOM», ((KapI/IOTI/IHBI YCJI0BCKa U ) KUBOTHBIX».

MOHATHI: XpPOMOCOMHBIN HabOp, AyTOCOMBI,
MOJIOBBIE XPOMOCOMBI, TOMOTaMETHBIN MOJI,
reTeporaMeTHBIN I0JI, CLETNIEHHOE C TI0JIOM
HacleloBaHue Npru3HaKoB. OObSICHATH
LIUTOJIOTUYECKHE OCHOBBI XPOMOCOMHOI'O
MEXaHU3Ma OIPeICIICHU 110JI1a Y
pa3InYHbIX Oprann3mMoB. CpaBHHUBAaTh
3aKOHOMEPHOCTH HaclIeI0BaHUs
MIPU3HAKOB, CLIETNIEHHBIX U HE CLETUIEHHBIX
¢ nojoM. Pemats reHeTuueCKue 3aa4n Ha
HACJIEJOBAaHUE CLEIJIEHHBIX C I10JIOM
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MIPU3HAKOB

29 N3menunBocTs. Henaciencreennas N3MenunBOCTh. BUABI H3MEHUHBOCTH: PackpeiBarh conepkaHue TEPMUHOB U
U3MEHYUBOCTS (1 ) HEHACJIEJACTBEHHAs U HaclaeACTBeHHasA. Poib HNOHSATUM: U3MEHUYUBOCTb, HACIEACTBEHHAs
Jlabopamopnan pavoma Ne 6. Cpelibl B HEHACJIEACTBEHHON N3MEHYNBOCTHU. M3MEHYMBOCTh, HEHACIIEICTBEHHAS
«M3yuenune MoanpuKanoOHHON XapakTeprucTuka MoAU(pUKAITIOHHOM U3MEHYMBOCTb, MOIU(UKAILIMOHHAS
W3MEHYUBOCTH, IOCTPOCHHE W3MEHYMBOCTH. BapualimoHHsiii psij u W3MEHYUBOCTh, BAPUAIIMOHHBIN Psij,
BapUAIMOHHOTO Psijia U BapUallMOHHOM | BapuanMoHHas kpubasi. Hopma peakuuu BapuallMOHHAs KpUBasi, MPU3HAK, HOpMa
KPUBOI» npusHaka. KonnuecTBeHHbIE U KAU€CTBEHHbBIE peaKkinu, KOJIMYECTBEHHbIE U

MIPU3HAKU U UX HOpMa peakuuu. CBolicTBa KAueCTBEHHbIE ITPU3HAKU.
MOAU(PHUKAITMOHHON U3MEHUUBOCTH. Knaccudunuposars BUIbl U3MEHYUBOCTU U
JdemoHcTpanmnu: BBISIBJISITh UX OMOJIOrMYECKHUE OCOOCHHOCTH.
Taobauywl u cxemor: «Buibl ”3BMEHUYUBOCTIY, [TepeuncsTh cBOMCTBA MOIU(DUKAITMOHHOM
«MoauduxanroHHas U3MEHYUBOCTDY. M3MEHYMBOCTH U OOBSICHATH €€ 3HaUYCHUE
JlaGopaTopHble U IPaKTHYeCKUEe padoThI: JUIs Opranu3MoB. Pa3nuyars
Jlabopamopnas paboma Ne 6. «13yuenue KOJIMYECTBEHHBIE U KAUECTBEHHBIE NpU3HAKH;
MOIU(PUKATMOHHONW U3MEHUYUBOCTH, IOCTPOCHHUE | CTPOUTH BAPHALMOHHBIN PsiJl, BAPHALIHOHHYIO
BAPUALIMOHHOTO PsIa M BAPHALMOHHOMN KPUBOM» KPHBYIO, BRIYHUCIIATE CPEAHEES 3HAUYCHHE NTPU3HAKA
Non/n | Tembl ypokoB 1 KOJIMYECTBO YaCOB OcHoBHOE coep:kaHue Ilnanupyembie BUAbI y4eOHOI
e TeJIbHOCTH 00y4aloluxcst
30 HacnenctBennas nameHUnBOCTS (1 1) HacneacTBenHas, nuiam reHOTUIIMYECKAs, PackpsiBath coaepkaHre TEpMUHOB U

Jlabopamopuasa paboma Ne 7.
«AHanmu3 MyTalui y 1po3ohuisl Ha
TOTOBBIX MUKpPOIIPENapaTax»

n3MeH4YnBOCTh. KoMOMHATHBHAS U3MEHYHBOCTD.
Meii03 1 1100BOM IPOLIECC — OCHOBA
KOMOWHATUBHOM U3MEHYUBOCTH. MyTarimoHHas
n3MeHuuBOCTh. Kiaccudukanus Mmyranuid:
T€HHbIE, XPOMOCOMHBIE, FTeHOMHBIE. HacToTa 1
MPUYMHBI MyTanuii. MyTareHHble (aKTOpHI.

3aK0H TOMOJIOTHYSCKUX psAAOB B HacJIeICTBEHHOM

n3MeHunBocty H. . BaBuniosa. Buesnepuas
HaCJICACTBEHHOCTh ¥ M3MEHUNBOCTb.
JdemoHcTpaumnu:

Iopmpemeur: I'. ne ®pus, H. M. BaBuios.
Taoauywt u cxemor: «MyTalluoOHHAs
M3MEHYUBOCTH». OO0pyAOBaHNE: MUKPOCKOTT,

MOHSTHI: HAClIeACTBEHHAS N3MEHUYMBOCTD,
KOMOMHATHUBHAS U3MEHYMBOCTD,
MYTallMOHHAsi U3MEHUYUBOCTh, MYTaHT,
MYTallMH: TEHHBIE, XPOMOCOMHBIE,
T€HOMHBIE; MOJUIUIONIUS, AaHSYTITOU NS,
MyTareHbl. XapakTepu30oBaTh
HACJICICTBEHHYIO U3MEHUYUBOCTb;
(hopMyIHUpOBaTh 3aKOH TOMOJIOTHYECKHUX
PAIOB B HACIEACTBEHHON n3MeHunBocTH H.
. BaBuiioBa 1 00BACHSTE €TI0 3HAUECHUE
IUI1 OMOJIOTHH U CEJIEKIIUH.
KnaccudunupoBars MyTaluu: TeHHBIE,
XPOMOCOMHBIE, TCHOMHBIE — U NIPUBOJIUTH
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MuKpornpenapar «Jpo3oduna» (Hopma, MyTaluu
(opMBI KPBUIBEB U OKpacKa Teja); KOMHATHBIC
pacTeHus ¢ MECTPOM OKPACKOM JIMCTHEB.
JlabopaTropHble U NpaKTHYecKue padoThbl:
Jlabopamopnas pavoma Ne 7. «AHau3 MyTaluit
y Ip0o30(UIIBl HA TOTOBBIX MUKpPOIIpENapaTax»

npuMepbl MyTanuii. OOBSICHITh IPUIUHBI
BO3HUKHOBEHUSI MYyTallUi, pOJib (aKTOPOB-
MyTareHoB. CpaBHUBATh BUJIbl MYTAIIHA;
BBISIBJISITH IPUYMHBI HACTIEICTBEHHOMN
U3MEHYUBOCTU, UCTOYHUKU MYTareHOB B
OKpYJKaroIen cpezie (KOCBEHHO)
XapakTepu3oBaTh BHEAIEPHYIO
HACJICICTBEHHOCTh U U3MEHYHBOCTb.

31

I'enetnka yenoBeka (1 )
Ilpakmuueckan padoma Ne 2.
«CocTtaBneHue 1 aHaIn3 POJAOCIOBHBIX
YeJI0BEKa»

I'eneruka yenoBeka. Kapuorun yenoseka.
OcHOBHbIE METOIbI TEHETUKH YEJIOBEKA:
reHeaqorn4eckuii, OJIM3HEIOBbIH,
IIUTOICHETUYCCKUM, OMOX MMUYCCKHHA,
MOJICKYJISIpHO-TeHeTuueckuii. CoBpeMeHHOE
OTpe/IeJICHUE TeHOTHUIIA: TTIOJTHOTEHOMHOE
CEKBEHHUPOBAHHE, TCHOTUITUPOBAHUE, B TOM
yuciae ¢ nomomipro I1IP-ananu3a.
Hacnencreennsie 3a0051eBaHus YeOBEKa:
TeHHbBIE 00JIe3HU, OOJIC3HU C HACIICICTBEHHOMN
MPEAPACIIONO0KEHHOCTHI0, XPOMOCOMHBIE
60se3Hu. CoMaTuyecKkue U reHepaTuBHbIE
MyTaiuu. CTBOJIOBBIE KIETKU. [[pHHIIMIIBI
3JI0pOBOTO 00pa3a KU3HHU, TUaTHOCTUKH,
MPOPUIAKTUKY U JICYCHUS TEHETHUECKUX
Oomne3Heil. MeMKo-reHeTHIECKOe
KOHCYJIbTUPOBAHKE. 3HAYCHUE MEIUITTHCKON
TE€HETUKH B MPEJOTBPAILIECHUH U JICUCHUHN
TeHeTUYECKUX 3a00JIeBaHMIl YelOBEKa.
JdemoncTpanum:

Taonuuwst u cxemot: «HacnenoBanue pesyc-
(dhaxTopay, «['eHeTHKa TPy KPOBUY.
JlabopaTropHble U NpaKkTHYecKue padoThbl:
Ilpakmuueckasa pavoma Ne 2. «CoctaBneHue u
aHaJIM3 POJIOCIOBHBIX YEJIOBEKA)

PackpbiBath cosep:kaHue TEPMUHOB U
MOHATHI: KQpUOTHI YEJIOBEKA,
LIUTOTCHETHYCCKUI METOJ,
reHealOrn4eCKHil MeTO1, OMOX UMHUYECKHI
METOJI, OJIN3HEIIOBBIM METO/I,
HACJICJICTBCHHBIC 00JIe3HU (MOHOICHHBIC, C
HaCJIEJICTBEHHOM MPEIpacoioKeHHOCTHIO,
XPOMOCOMHBIE), MEAUKO-TCHETHYECKOE
KOHCYyJIbTHpOBaHue. [lepeuncnsiars
0COOCHHOCTH M3yUYEHHS T€HETHKU
YEJIOBEKA; IPUBOAUTH MPUMEPHI
HACJIeICTBEHHBIX 3a00JIeBaHUI YeI0BeKa,
XapaKTepU30BaTh METObI UX
npoUIaKTUKN; 000CHOBHIBATH 3HAUECHHE
MEJIMKO-TEHETHIECKOTO
KOHCYJIbTUPOBaHUS. BBISBIATE U
CpPaBHUBATh MEXK]ly COOOM JOMUHAHTHBIC U
pPELECCUBHBIE TPU3HAKH YEJIOBEKA.
CocTaBnsATh U aHATU3UPOBATH
POJIOCIIOBHBIE YEJIOBEKA

Tema 7. Cesekunst oprann3moB. OcHOBBI O0HOTexXHOI0THH (3 4)
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32 Cenexuus kak Hayka u npouecc (1 u) Cenexuus Kak HayKa U Ipolecc. 3apoKaeHHUe PackpsiBaTh conep:kaHue TEPMUHOB U
CeIIeKIINHU U foMecTukamus. Yuenue H. H. MOHSTHI: CEJIEKIUsA, COPT, HOPOJa, IITAMM,
BaBuiioBa 0 ieHTpax NpouCX0KIEHUS U JIOMECTUKALINS, WIH OJI0MAIlIHUBAHUE,
MHOT000pa3us KyJbTypHBIX pacTeHui. LleHTpsl HEHTPbl MHOT000pa3us U MPOUCXO0XKICHUS
MIPOUCXOXKACHUS JOMAIIHUX )XKUBOTHBIX. COpT, KYJIbTYPHBIX PACTEHUN U )KUBOTHBIX,
MOpOJa, IITAMM. rudpuaAn3aIns, UCKYCCTBEHHBINA 0TOOD.
JdeMoHCcTpanum: Ha3biBaTh ¥ cCpaBHUBATh OCHOBHBIE TaIlbI
Ilopmpemu: H. 1. BaBunos. pa3Butus cenexkuuu. M3marate yuenue H.
Tabauywt u cxemwr: xapra «l{eHTpbI N. BaBuiioBa o ieHTpax MpOUCXOXKICHUS
MHOT000pa3usi HIPOUCXOXKIECHUS KYJIbTYPHBIX KYJIbTYPHBIX PACTEHUI; pa3anyaTh HEHTPbI
pacteHuii», «I[lopoapl ToMaTHUX )KUBOTHBIX», Ha KapTe MUpa, CBA3bIBATh UX
«CopTa KyJbTypHBIX PaCTEHUII. MECTOII0JIOXKEHUE C OYaramu
Oobopyoosanue: MysKU IIJI0JI0B U KOPHEIUIOAOB | BOSHUKHOBEHMSI IPEBHENILINX
TUKAX POPM ¥ KYJIBTYPHBIX COPTOB PACTCHUI; nuBuiM3anuil. CpaBHUBATH copTa
repbapuii «CenbcKOX03HCTBEHHBIC PACTEHUS» KYJIbTYPHBIX PACTEHUI, TOPOABI JOMAIIHUX
YKUBOTHBIX U UX JUKHUX MPEIKOB.
OneHuBaTh PoJib CENEKINHN B 00ecTieueHUN
IPOJOBOJILCTBEHHON 0€3011aCHOCTH
YeJI0BEYECTBA
33 MeTobl U JOCTUAKEHHUS CEIIEKIINHI CoBpeMeHHbIE METOJIbI CeNIEKITMU. MaccoBBIi 1 PackpeiBath copepkaHre TEPMUHOB U

pacTeHuil 1 )KUBOTHBIX (1 )

WHIUBUAYAIbHBIN OTOOPHI B CENEKIINN PACTCHHI
1 KUBOTHBIX. OlLIeHKa 3KCTephepa.
bimn3kopoIcTBEHHOE CKpEIIMBAaHUE —
uHOpuAuHT. Yucrtas nunus. CKkpelnmrBaHue
yUCThIX JTUHU. ['eTepo3uc, nnm rubpuHas cuna.
HeponcTtBeHnHoe ckpemyBanie — ayTOpPHINHT.
Otnanénnas rubpuau3anus u e€ ycrexu.
HckyccTBEHHBINM MyTareHes U MOoJIy4YeHHe
MOJUIITOUIO0B. JIOCTHKEHUS CEJIEKIIUA PACTEHUMH,
YKUBOTHBIX U MUKPOOPTAHHU3MOB.
JdemoHcTpaumnu:

Hoprpersi: . B. Muuypus,

I'. . Kapneuenko, M. ®@. VBaHOB.

Tabauuvt u cxemor: «OTaanéHHas

HOHSATHI: HCKYCCTBEHHBIN 0TOOD,
MacCOBBIN 0TOOpP, MHIUBUIYaJIbHBINA OTOOD,
JKCTEphep, OJIUZKOPOICTBEHHOE
CKpeIlMBaHUE, YUCTas JIMHUS, TETEPO3UC,
HEpOJCTBEHHOE CKPEIINBAHUE,
VCKYCCTBEHHBI MyTareHe3, NOJIUILIOUIbI.
CpaBHuBath (HOpPMBI HCKYCCTBEHHOTO
oTOopa (MaccoBOro ¥ MHIUBUIYATHHOTO),
BU/JIbI THOpUAM3AH (OJIM3KOPOACTBEHHOMN
Y OTJAJIEHHON ), CTIOCOOBI TTOTYICHUS
MOUTUIONIOB. [IpuBOINTE TIpUMEPHI
JIOCTUKEHHUH CENEKIIUU PACTEHUN U
YKUBOTHBIX
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rubpuamnsansy, «Padorsr akagemuka M. ©.
NBanoBay, «[lonummonaus». O6opynoBaHue:
MYJISDKY TUIOIOB U KOPHETUIO0B TUKHUX (OpM U
KYJIbTYPHBIX COPTOB PACT€HUM.
JlabopaTropHble U NpaKTHYecKue padoThbl:

3KCKypcu;1 «OcHOBHEIE MCTOABI 1 JOCTUIKCHUA
CEJIeKI[UH PAaCTEHHH U )KUBOTHBIX» (Ha CENICKIIUOHHYIO
CTaHIIMIO, INIEMEHHYIO ()epMy, COPTOUCTIBITATEIbHBIN
YYacTOK WIIM B TETUIMYHOE XO35HCTBO)

Nen/n | TeMbl YPOKOB M KOJTH4ECTBO 4YacOB OcHoBHOe coepikaHue IInanupyemsblie BUABI yueOHOI
AeATeJIbHOCTH 00y4aloIuxcst
34 buotexHonorus kak orpacib buotexHonorus Kak orpacib NpOU3BOJCTBA. PackpbIBaTh cosepkaHle TEPMUHOB U

IMPpOU3BOJACTBA

(14)

['ennas uHx)eHepus. JTanbl CO31aHUS
pekomOuHanTHOM JIHK 1 TpaHCTeHHBIX
opranu3moB. Knerounas unxenepus. Knerounsie
KyJIbTYpbl. MUKPOKIIOHAJIbHOE Pa3MHOXKEHHE
pactenuii. KitonupoBanue BbICOKOIIPOTYKTHBHBIX
CEJIbCKOXO035MCTBEHHBIX OPIraHU3MOB.
DKkojoruveckue u sTuaeckue mpoodiemsl. MO
— FeHeTUYEeCKU MOIU(DULIUPOBAHHBIE
OpraHHU3MBI.

JdemoHcTpaumnu:

Tabauyot u cxemovr: «OOBEKTH OMOTEXHOIOTUNY,
«KieTouHble KyIbTyphl U KIIOHUPOBAHHEY,
«KoHcTpynpoBaHue U IEpeHOC FeHOB,
XpPOMOCOM»

HOHATHI: OMOTEXHOJIOTHsL, KJIETOUHAs
UH)KEHEepusl, TeHHas HH)KEHepus,
KJIOHUPOBAHHE, TPAHCTEHHBIE OPTaHU3MBI,
I'MO (renernvecku MOTUPHUIIMPOBAHHBIC
OpraHusMsl). XapakTepu3oBaTh
OMOTEXHOJIOTHIO KaK OTpacib
HPOM3BOJICTBA, OCHOBHBIE JOCTH)KEHUS
OMOTEXHOJIOTUU B 00JIACTH
MPOMBIIIIEHHOCTH, CEJTCKOTO XO03sICTBA
MeauuuHeL [lepeancnars u
XapaKTepu30BaTh OCHOBHBIE METO/IbI U
JOCTHKEHUs OnonHxenepun. O0Cyx1aTh
9KOJIOTUYECKUE U ITHUECKUE aCTIEKThI
HEKOTOPBIX MCCIIeIOBAaHUN B 00JIACTH
OMOTEXHOJIOTHH (KIIOHUPOBAaHMS,
MCKYCCTBEHHOTO OIIJIOZIOTBOPEHHS,
HalpaBJIEHHOTO U3MEHEHUS TeHOMA U
CO3JIaHMsI TPAHCT€HHBIX OPraHU3MOB)
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11 KJIACC
1 4 B HEnento, Bcero 34 4, U3 HUX 2 4 — PEe3epBHOE BpeMs

Non/n TeMbl yPOKOB U KOJIHYECTBO OcHoBHoOe cogepKaHue IInanupyemsblie BUABI y4eOHOI
4acoB JAeATeJbHOCTH 00y4aloluxcs
Tema 1. DBosnronmonHast ouoJiorus (9 u)
1 OBomonus 1 MeToabl €€ n3ydeHus: | IIpeanocbuiky BOSHUKHOBEHHS 3BOJIIOLMOHHON PackpeiBaTh copepxkaHue TEPMUHOB U
(19) TEOpUHU. DBOJIIOLIMOHHAS TEOPUSI U €€ MECTO B MIOHATHUI: SBOJIIOLIUS, IEPEXOTHBIC (POPMBI,
Ouosiornu. BnusiHIe SBOTIOIMOHHON TEOPUH HA (uoreHeTHYECKUE PSIIbl, BUABI-OHACMUKH,
pa3BuTHE OMOJOTUU U Apyrux HayK. CBUIETEIbCTBA | BUBI-PEIMKTHI, 3aKOH 3apOJIbIIIEBOTO
sposronmd. ITaneontonornueckue: CXO/ICTBA, OMOr€HETUYECKUH 3aKOH,
IIOCJIEZIOBATEIBHOCTD MOSIBJICHNS BUJIOB B TOMOJIOTMYHBIE U aHAJIOTUYHBIE OPTaHBbI,
NJIEOHTOJIOTUYECKON JIETOIIUCH, TIEPEXOAHbIE PYAUMEHTAPHBIE OpraHbl, aTABU3MBI.
¢dopmbl. broreorpaduueckue: cxoacTBO U paznmuune | [lepeuncraTe OCHOBHBIE TAlbl pa3BUTHS
¢bayH u prop MaTepuKOB ¥ OCTPOBOB. 3BOJIIOLMOHHOM TeOpuu. XapakTepu30BaTh
OMOpPHOIOrHYECKHE: CXOJCTBA U Pa3InuUs CBH/JICTEILCTBA YBOJIIOLIUHN:
SMOPHOHOB Pa3HbIX BUOB O3BOHOYHBIX. [aJICOHTOJIOTHYECKUE, Ororeorpauueckue,
CpaBHUTEIIBHO-AaHATOMUYECKHE: TOMOJIOTHYHBIE, SMOPHOIOTUYECKHE,
aHAJIOTUYHBIE, PYAUMEHTApPHBIE OPTIaHbl, AaTABU3MBI CPaBHUTEIbHO-aHATOMHYECKUE,
MounekynsipHO-0MOXUMUYECKHUE: CXO/ICTBO MoJIeKyJIsipHO-Onoxumuyeckue. [IpuBoanTts
MEXaHNU3MOB HaCJIEICTBEHHOCTH U OCHOBHBIX MIPUMEpPHI EPEXOAHBIX (POPM OpPraHU3MOB,
MeTabOIMUECKUX MyTeH Y BCEX KUBBIX OPraHU3MOB. | (HIOreHeTH4YecKuX psiioB. [IpuBoauTh
JdemoncTrpanum: (OopMyYIMPOBKH 3aKOHOB OMOTE€HETUYECKOT O
Ilopmpemuwi: K. JIunneit, XK. b. Jlamapk, Y. JlapBuH, | ¥ 3apOoAbIIIEBOrO CXOICTBA
B. O. Koanesckuii, K. M. bap, 3. I'ekkens, O.
Miromnep.
Taonuywt u cxemwr: «Pazpurrie OPraHMYECKOro MUpa
Ha 3emiie», penbedHbie TabauIbl «3apoabIn
IT0O3BOHOYHBIX )KUBOTHBIX», «APXEONTEPUKCH.
Oébopydosanue: duoreorpaduueckas KapTa MUpa; KOJUICKIHS
«(I)OpMBI COXpPaHHOCTH UCKOITA€MBIX JKUBOTHBIX U paCTeHHﬁ));
BJIQXKHBIC IpCTIapaThbl «Pa3BuTHe HaCCKOMOro», «Pa3BuTne
JIATYIIKW)
Noen/m Tembl yPOKOB U KOJINYECTBO OcHoBHOe coaep:xaHue Ilinanupyembie BUABI y4eOHOM
4acoB AeATeIbHOCTH 00y4aloMXCs
2 Wcropus passutus npeacrasienuii | OpomonuonHas teopus Y. Jlapsuna. Ilpennocsuiku | PackpeiBaTh copepkaHue TEPMUHOB U
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00 aBomtonuu (1 9)

BO3HUKHOBEHHUSI IapBUHU3MA. J[BIXKYIIIE CUIIBI
HBOJIIOIIUH BUJIOB 110 JlapBUHY (M30BITOUHOE
Pa3MHOKEHHE IIPU OTPAaHUYEHHOCTH PECYPCOB,
HeomnpeaenéHHas 3MEHYUBOCTh, 00pb0a 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN 0TOODP).
Cunrernueckas Teopus sBoonuu (CTI) u eé
OCHOBHBIE I10JIOKEHHUS.

JdemMoHcTpanum:

Hopmpemuwi: K. Jlunneit, )K.b. Jlamapk,

Y. JlapBuH.

Tabauuwl u cxemor: «Ilonynauuny», «Kapra-cxema
Mapuipyra nyremectsus Y. lapBunay, «D@opMbl
O00pBOBI 3a CylecTBOBaHMEY, «ECTeCTBEHHBIM
otbop», «MHOT000pa3ne COPTOB PACTCHUN Y,
«MHoroo0pa3zue nopo/i )KUBOTHBIX)»

MOHITUM: CHCTEMaTHKa, €CTECTBEHHBIN U
HCKYCCTBEHHBIN 0TOOp. XapakTepu30BaTh
OCHOBHBI€ IBOJIOLIUOHHBIC UJIEH,
KOHLICTILIMYA U TEOPUH; CPABHUBATH B3TJIsA b
Ha By 1 3BoJronuio K. JInanes, K. b.
Jlamapka, Y. [lapBuna. OuieHuBaTh BKJIA]]
Jlunnes B pa3BUTHE CUCTEMATHKU U
OOBSICHSTH PUHITUTIBEI OMHAPHOM
HOMEHKJIaTypbl. XapaKTepHU30BaTh
CoJIepKaHUE U 3HAYEHUE IBOIFOLIMOHHOU
konnenuuu JK. b. Jlamapka. OnieHuBaTh
€CTECTBEHHO-HAYUYHBIE M COLIMAJIBHO-
SKOHOMHUYECKHE MPEINTOCHLITKH
BO3HMKHOBEHHMS IBOIIOLIMOHHON Teopun Y.
JapBuHa. PackpbIBaTh copepxaHue
3BOJIIOIIMOHHOM Teopuu Y. [lapBuHa;
CPaBHUBATh HEOIIPEACIEHHYIO U
OITPENIEIIEHHYIO U3MEHUYUBOCTb,
€CTECTBEHHbIN M UCKYCCTBEHHBIH 0TOOD,
(hopmbl OOpHOBI 32 CyIIECTBOBaHUE.
OnuchIBaTh MOJOKEHUS CHHTETUUECKOU
teopuu 3Bomtonuu (CTD) u 00bACHATD e€
3HaYeHUE N1 OUoIorun

Bun: kputepuu u crpykrypa. (1 4.)
Jlabopamopnas pavoma Ne 1.
«CpaBHeHHE BUJIOB 110
MOP(OJIOTHUECKOMY KPUTEPUIO»

[Tomymsius kKak IeMeHTapHas
enununa Buaa (1 1)

Muxkpo-3Bontonus. [lonynsanus kak eIMHALIA BUIA U
IBOJIIOIIHH.

JdemoncTpanum:

Taoauywvt u cxemor: «Ilonynaunn», «MyranmoHHas
U3MEHUYUBOCTH.

Obopyoosanue: MUKPOCKOI, MUKPOITpenapaT
«/Ipozoduna» (Hopma, MyTauuu GopMbl KPbIIILEB U
OKpackH Tena), Mojenb-anrmaukanus «llepexpéct
XpOMOCOM.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:
Jlabopamopnas paboma Ne 1. «CpaBHeHUE BUIOB

PackpriBaTh cosiepskaHre TEPMUHOB U
TOHSATUN: MUKPOIBOJIIONHUSA, BUJI, KPUTEPUH
BUJIa, apeall, MOMyIslus, TeHODOH I,
MyTalliu, KOMOWHAIIUU TEHOB.
XapakTepu3oBaTh BUJ KaK OCHOBHYIO
CHUCTEMATHUYECKYIO €IUHUILY U IIEJIOCTHYIO
OHOJI0rM4ecKyto cuctemy. Beiiensate
KpuTepHuu BUJa (MOPPOJIOTHUECKHA,
(bU3HONTOTHYeCKHid, OMOXUMHYECKUIA,
TeHEeTHYECKUI, SKOJIOTUYECKHUM,
reorpadUuecKuii) ¥ MPUMEHAITH KPUTEPUU
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110 MOP(OJIOTHIECKOMY KPUTEPUIO»

JUTSL OTIMCAHUSI KOHKPETHBIX BUJIOB.
XapakTepu30BaTh MOMYISAUI0 KaKk
CTPYKTYPHYIO €IMHHUILY BUJIa ¥ 3BOJIIOLIMY.
OnuceIBaTh NOMYJISALMIO IO OCHOBHBIM
MIOKa3aTelIsIM: COCTaB, CTPYKTypa

JIBYOKYIITHE CHITBI (DJIEMEHTapHbIC
¢dakropsl) sBororHH (1 1)

JBrxyuie cuibl ((haKTOPhI) BOITIOIMY BUAOB B
npupoje. MyTanMoHHBIH Mpolecc 1 KOMOMHATUBHAS
M3MEHYUBOCTb. [lonynsaiuonHbIe BOIHBI U Jpeid
re”oB. M3omsauus u murpanus. JlemoHcTpanum:
Taonuywl u cxemwl: «/IBHXKyIMe CUIIBI 3BOJIFOIIUN»

PackpbiBaTh cojiep:kaHHUE TEPMUHOB U
MOHSITUN: KOMOMHATUBHAS HU3MCHYUBOCTBD,
MyTalliHi, MyTallMOHHBIN MPOIIECC,
HOMYJISIIUOHHBIC BOJIHBI, Jpeii] reHoB,
U30JISILUS, MUTPALIUK. XapaKTepU30BaTh
3JIeMEHTapHbIE (PAKTOPBI IBOJIOIIUH:
MyTalMOHHBIN IIpOLECC, KOMOMHATUBHAS
N3MCHUYUBOCTD, ITOMYJIAIIMOHHBIC BOJIHBI,
Apeiid reHoB, H30ISIUS, MUTPALHSL.
YcTaHaBiIMBaTh NPUIHMHHO-CIICICTBCHHBIC
CBSI3H MGy MEXaHHU3MOM H PE3yJIbTaTOM
JENUCTBUSI IBIDKYIIMX CUJT (3JIEMEHTAPHBIX
(hakTOpOB) IBOIIOIIUU

EcrecTBenHbIil 0TOOP ¥ €10 GOpMBI

(1)

EctectBennblit 0T00p— Hampapistomuil hakTop
sBOIOIUH. DPOPMBI €CTECTBEHHOT0 0TOOpA.
JdemoncTpanum:

Tabauywt u cxemwr: «EctecTBEeHHBIN 0TOOPY,
«bopn0a 3a cymiecTBOBaHHUE)

PackpbIBaTh cosepkaHle TEPMUHOB U
MOHSITUIA: €CTECTBEHHBIN 0TOOp, O0phOa 3a
cymectBoBaHue. ONUCHIBaTh MEXAaHU3M
JIEUCTBUSI €CTECTBEHHOTO 0TOOpA.
XapakTepu30BaTh POPMBI €CTECTBEHHOTO
otOopa (IBIXKYIIHNM, CTAOUITU3UPYIOIITUH,
JU3PYNTUBHBIN) U CPABHUBATH UX MEXKAY
coboit. Xapaktepu3oBatb 60pb0y 3a
CYIIECTBOBaHME U CPABHUBATh €€ BU/IbI
(MexxBUIOBas, BHYTpUBHUI0Basi, 00pb0a ¢
HeOJIaronpusaTHBIMU (PaKTOpaMy BHEITHEH
Cpelbl)
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PesynbTaTel 3BOMIOLMY:
MPUCIIOCOOJICHHOCT OPTaHU3MOB U
BHUI000pazoBanue (14)
JlaGoparopHasi padora Ne 2.
«Ornurcanue Npucrnoco0IeHHOCTH
opranusma 1 €€ OTHOCUTEILHOTO
XapaxkTepa

[TpucnocoOaeHHOCTh OPraHU3MOB KaK pe3ysbTar
sBomorun. [Ipumeps! npucnocobnenuii y
Opranu3MoB. ApoMopdo3bl ¥ UaHOoaAanTanuu. Bua u
BU000pazoBanue. Kpurepuu Buga. OcHOBHbBIE
(dhopmbl BH100Opa3oBaHus: Teorpaduieckoe,
3KOJIOTUYECKOE.

JdemMoHcTpanum:

Tabauust u cxemot: «IIprucnocoOICEHHOCTD
opranusmoBy, «I'eorpaduueckoe
BUJI000pa30BaHuEey», « IKOJIOTHUIECKOE
BUJI000pa30BaHUEY.

Obopyoosanue: xomiekuus «IpuMepsl 3alUTHBIX
MPUCTIOCOOTICHNUHN Y )KUBOTHBIX); KOJUICKITUS
HaCEKOMBIX C pa3jIMYHbIMU TUIIAMU OKPACKU; Habop
IIJIOJIOB U CEMSIH.

JlaGopaTropHble H NpaKTHYecKne padoThbi:
JlaGopaTopHas padora Ne 2. «Onucanue
MPHUCIIOCOOJICHHOCTH OpTaHU3Ma U e€
OTHOCHUTEJIbHOTO XapaKTepa»

PackpbiBaTh copepkaHne TEPMUHOB U
MOHATHIA: IPUCTIOCOOTIEHHOCTB,
MTOKPOBHUTEIHLCTBEHHAS U
nperocTeperaronas okpacka, MaCKUpPOBKa,
BUJI000pazoBanue. ONUCHIBaTh MEXaHU3M
BO3HUKHOBEHUS IPUCIIOCOOJICHUN Y
OpraHu3MOB. BBISBISTE IO U300paKCHHSIM,
Ha )KUBBIX U (PUKCHUPOBAHHBIX Mpenaparax
IPUMEPHI IPUCTIOCOOICHHOCTH pacTEHUN U
KUBOTHBIX K YCIIOBUSIM CPEJIbl OOMTaHUS,
JTOKa3bIBaTh OTHOCUTEIHHYIO
11€7€CO00Pa3HOCTh MPUCTIOCOOICHUM.
XapakTepu3oBaTh CIOCOOBI U MEXAHU3MBI
BUI000pa30BaHMUsI; ONUCHIBATD U
CpPaBHHMBATh OCHOBHBIE ()OPMBI
9KOJIOTHYECKOT0 ¥ reorpapuieckoro
BUJI000pa3oBaHus

Hamnpasnenus u nytu
Makpo3Borouu (1 1)

Hamnpasnenus u nytu
Makpo3Boronuu (1.4)
KonTtpoabnas pa6ora Nel
DBOJIIOLIMOHHAS OUOJIOTHUS

@DopMBI FBOITIONINY: (PHUIIeTHYEeCKast, AMBEPTEHTHAS,
KOHBEpIreHTHas, napasuienbHas. Heobparumoctsb
sBommorun. [lporcxoxaenue ot
HECTICMAIN3UPOBAHHBIX MTPEIKOB.
[Iporpeccupyromias cneruanu3anys. AanTBHAS
panuarnms.

JdemoncTpanum:

Ilopmpemui: A. H. CeBepros.

Tabauusl u cxemot: <KApomMopdo3bi»,
«Unnoanantanumny, «O011as 1ereneparus».
Oobopyooeanue: monenb «OCHOBHBIE HAITPABICHUS
HBOJTIOIUIY; 00bEMHast Mozielh «CTpoeHHe
TOJIOBHOT'O MO3Ta TTO3BOHOYHBIX)

PackpsiBaTh conep:kaHre TEPMUHOB U
MOHSITUIA: MaKpOdBOJIOIUS, PUIOTEHE3,
OHMOJIOTHYECKHIA Tporpecc U perpecc,
apoMopdo3, uarnoaanTanus, oomas
JleTeHepalys, aJarnTUBHAs paauarus.
Xapaktepu3oBaTh (POPMBI IBOJTIOIUH.
BrisBnsaTs apoMopdo3bl U HANOAAANTALIUN
y pacTeHui u KUBOTHBIX. CpaBHUBATH
OHMOJIOTUYECKHI ITporpecc u
Ouosornueckuii perpecc, apomopdos,
MIM0aJaNTalMIo U OOIIYIO IeTeHepaIuIo.
BrLiaBiaThs B3auMocBsI3u MCXKAY MyTAMU U
HaIpaBJICHUSIMHU HBOJIIOLIUU Y PACTCHUN U
KUBOTHBIX

Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE KU3HU Ha 3emuie (9 1)
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10

Ucropuss xu3Hu Ha 3emie u
MeTo1bl €€ n3ydenus. (1 u)

JloHayuHbIE NPEJICTaBICHUS O 3apOKICHUM KU3HU.
Hayunbple rUmoTe3pl BO3HUKHOBEHUS JKU3HM Ha
3emse: abuoreHe3 M MaHCIEPMHUsA. XHUMHUYECKas
3BOJIOLMUS. AOHOreHHbI CHHTE3 OpraHMYecKHX
BELIECTB U3 HEOPraHUYECKHX. ODKCIIEPUMEHTAIbHOE
IIOATBEPXKICHUE XUMHYECKON IBOJIIOLIMH.
HavanpHple 9Tambsl  OMONOrMYECKOM  3BOJIOLUU.
I'unore3a PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHE IPOTOKJIETKU. IlepBbie
KJIETKA U uX 3Boitonusa. GopMHUpOBaHHE OCHOBHBIX

PackpbiBaTh cojiep:kaHHEe TEPMUHOB U
MOHATHI: KpeallnoHu3M, a0UOTeHE3,
BHUTAJIN3M, TIAHCTIEP- MU, OMOII033,
KOalepBarhl, IPOOMOHTHI, CHMOMOTEHES.
XapakTepu30BaTh METOIbI H3YUCHHUS
HUCTOPHUYECKOTO IPOIILIOro 3eMIIH.
Hepe‘-II/ICHSITB OCHOBHBIC 5TallbI

XUMHUYECKOU U OMOJIOTHUYECKOU 3BOIIOLIMH.

Wznarate COACPIKAHUE TUIIOTE3 U TGOpHI;'I
BO3HUKHOBEHUS >KU3HHU Ha 3eMIIe

11 'amoTe3bl MPOUCXOXKACHUS JKH3HH | TPYIII KUBBIX OPIraHU3MOB. (kpearmoHu3Ma, CaMOIIPOU3BOJIBHOTO
Ha 3emue (1 4) JeMoHCcTpanum: 3apO’KJIeHUS (CIIOHTAHHOTI'0), TAHCIIEPMHUH,
IHopmpemur: ®©. Penu, JI. Tlactep, C. Muinep, A. | runore3st PHK-mupa). OnuceiBats
. Onapun, I'. 1Opu. skcriepumenTsl C. Musiepa u I'. FOpu no
Taonuywvr u cxemvi: «BozHukHOBeHHE COJHEYHOMH | MOJyYEHHIO OPraHMYECKHX BEIECTB U3
cucteMbl», «Pa3BuTHe opranuyue HEOPraHMYeCKUX MyTEM aOHMOr€HHOro
CHHTE3a CKOro Mupa», «PacturenbHas
KJIETKa», «)KMBOTHAs KIETKa»,
«[IpoxapuoTnueckast KieTka»
Nen/n TeMbl YPOKOB M KOJIU4€CTBO OcHoBHoOe coaepkaHue IInanupyemblie BUABI yueOHOI
4acoB AeATeJIbHOCTH 00y4aroluxcst
11 OCHOBHBIE 3TaIlbl BOTIOLUU Pa3BuTHe u3HM Ha 3eMJie 10 3paM U MeproiaM. PackpsiBaTh conep:kaHre TEPMUHOB U

OpPraHMYECKOTO MHpa Ha 3emiie,
pa3BUTHE KU3HU 110 IpaM U
nepuogam (1 u)

Karapxei. Apxeickas u IpoTepo30icKas 3pHl.
[Taneo3oiickas spa 1 e€ neproabl: KeMOPHICKUIA,
OPIOBUKCKHMW, CUITYPUNCKUH, JEBOHCKUH,
KaMEHHOYTOJIbHBIN, IEpMCKui. Me3o30licKas 3pa u
€€ Meprobl: TPUACOBBIHN, IOPCKUN, MEJTOBOM.

MOHSITUIA: DOH, dpa, Iepro, apoMopho3bI,
UIN0AIaNTaluN. 3HATh
MOCJIEIOBATEIBHOCTh Y0HOB: KaTapxew,
apxei, mpoTepo30ii, paHepo30ii; Ip:
apxemckas, mpoTepo3oickas,
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12 OCHOBHBIC 3TAIIBI YBOIIOIUN Kaitno3oiickas spa u e€ nepuobl: MajaeoreHOBbIH, najaeo30McKas, Me3030McKasl,
OpPraHUYECKOro MHpa Ha 3emiie, HEOT'€HOBBII, aHTPOIIOI€HOBBIN. XapaKTepUCTUKA KallHO30MCKasl; IepUOJI0B: KEMOPUHCKHH,
Pa3BUTHE KU3HU I10 3paM U KJIUMAaTa U re0JIOrM4ecKux mnporeccoB. OCHOBHBIE OPIOBUKCKHW, CHITYPUHUCKUI, NEBOHCKUU,
nepuoaam (1 ) 3TaIbl 3BOJIIOLIMH PACTUTEIBHOTO U )KUBOTHOTO KAMEHHOYTOJIbHBIN, IEPMCKUM, TPUACOBBIH,
Ilpakmuueckas pavoma No 1. Mupa. ApoMopdo3bl y paCTCHUH U )KHBOTHBIX. FOPCKHI, MEJIOBOM, NaJICOT€HOBBIN 1
«M3ydeHnne uckonaemMeix ocTaTkoB | IlosiBneHue, pacuBeT U BBIMUPAHHUE TPYIII KUBBIX HEOT'€HOBBIN, aHTPOIIOT'€HOBBIN.
pacTeHMi U KUBOTHBIX B OpraHU3MOB. XapakTepu30BaTh OCHOBHBIE COOBITHS B
KOJUIEKLIHSX». JeMoHCcTpanum: Pa3BUTHUH OPraHMUYECKOT0 MHUpa IO 3paM U

Taonuuywl u cxemor: «Pa3zBUTHE OPraHUIECKOTO NepHOJIaM Ire0JIOTMYECKON HCTOPUH; HTAIbI
MHpPay, FTeOXPOHOJIOTHYECcKas TabIuIa; KOJJIECKIUs Pa3BUTHUS PACTUTENBHOTO U )KUBOTHOI'O
«DOpMBI COXPAHHOCTH UCKOIAEMbIX )KMBOTHBIX U mupa. Beiiensats riaaBabie apoMopdo3bl y
pacTeHum». pacTeHuii v KUBOTHBIX. CpaBHUBATh MEXY
JlaGopaTopHble U PaKTHYeCKUEe padoThI: co00l TpeICTaBUTENIeH CUCTEMAaTHIYECKUX
Ilpakmuueckasa paboma Ne 1. «3yuenue IPYIII OPraHU3MOB, BBISBIISITH YEPTHI
HCKOIIAEMbIX OCTATKOB PACTEHUU U )KUBOTHBIX B YCIIOKHEHUS U TPUCIIOCOOJIEHHOCTH K
KOJUIEKLIUSIX ). YCIIOBUSIM 5KM3HU
JKeKypeus «IBONIOLKS OPraHUYECKOro MUpa Ha
3emiie» (B €CTECTBEHHO-HAYYHBIN WM
KpaeBeIueCcKHil My3eil) XpaHHOCTH UCKOMTAeMBbIX
KUBOTHBIX U PACTEHUII.

Nen/n | Tembl ypokoB U KOJIMYeCTBO OcHoBHoOe coJep:kaHue IInanupyemblie BUABI yueOHOI

4acos AeSITeJIbHOCTH 00y4aroIuxcst
13 CoBpemeHHas cuctema CucremMa OpraHu4YecKOro Mupa Kak OTpaxeHHe PackpeiBaTh copepxaHre TEPMUHOB U
opranuueckoro mupa (1 9) 3BOIIOIIMU. OCHOBHBIE CUCTEMAaTUYECKUE TPYIIIBI MOHATHM: cHUCTEMaTHKa, HICKYCCTBEHHAs U
OpraHU3MOB. €CTeCTBEHHas Kilaccuukaus, OMHapHas
JeMoHCTpanum: HOMEHKJIATypa, IPUHLUI HEPAPXUUHOCTH.
Taoauyvt u cxemovr: «COBpeMEHHAs CUCTEMA XapakTepru30BaTh COBPEMEHHYIO CUCTEMY
OpPraHUYECKOT0 MUPa» OpPraHMYECKOT0 MHUpa
14 DBOJIOIMS YeJIoBeKa DBOJIOIMS YeTI0BeKa. AHTPOIIOIOTHS KaK HayKa. PackpeiBaTh copepxkaHre TEPMUHOB U

(antpomorenes) (1 u)

Pa3BuTune npeacraBieHui 0 TPOUCXOKICHUN
yenoBeKa. MeToabl U3ydeHus aHTPOIOreHe3a.

MOHSITUI: aHTPOIOJIOTHsI, AHTPOIIOTEHE3,
yenoBek pazymusbiid (Homo sapiens),
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CxozcTBa M pa3nvuus Y€I0BEKa U KUBOTHBIX.
CucremMaTH4ecKoe MOJI0KEHHUE YeIOBeKa.
JdemMoHcTpanum:

IHopmpemui: Y. JlapBuH.

Tabauywt u cxemor: «CpaBHEHUE AaHATOMUYECKHUX
YepT CTPOCHHUSI YeIOBeKa U YeI0BEKOOOPa3HBIX
00e3bsHY.

Obopyoosanue: CIETIKHA WIH U300pAKEHUS
KaMEHHBIX OpYAU MEePBOOBITHOTO YEJIOBEKa: KAMHU-
qorepsl, pyouia, ckpedia

OpAMOXOKACHUC, BTOpAsd CUTHAJIbHAA
cucrema. llepeuncnate 3anauun
AHTPOIIOJIOIUH, 3TAallbl CTAHOBJICHUSA U
pa3BUTHUS MTPEICTABICHUI O
POUCXOXKICHUHU YenoBeKa. M3narath
OCHOBHBIE osiokeHust Teopun Y. JlapBuna,
KPUTHUYCCKU OLICHUBATh HCHAYYHYIO
MH(OPMAIIHIO O TIPOUCXOXKICHUH YEITOBEKA.
3HaTh CUCTEMATHYECKOE MOJI0KEHUE BUIA
Homo sapiens, nepeyucists ero
MOp(}0JIOro-aHaTOMUYECKHE PU3HAKH
pa3HOro YpOBHs (THUI, KJIacc, OTPSIA U Ap.).
YcraHaBInBaTh YCPTHI CXOACTBA U
pa3JH/I‘-II/If/'I YCJIOBCKA U KXUBOTHBIX.
OOBSCHATH U OLICHUBATh 3HAUYCHUE
HAYYHBIX 3HAHUHN O IPOUCXOKIACHUN
YyeloBeKa AJIs MOHUMAaHUSA MeCTa U POJIU
YyeJIoBeKa B IPUpOJIe

Nen/n | Tembl ypokoB H KOJIMYeCTBO OcHoBHoOe coJep:kaHue IInanupyemsblie BUABI yueOHOI
4acoB AeSITeJIbHOCTH 00y4aroIuxcst
15 JiBmoxymue cuibl (pakTopsl) JiBmokymiye cuibl (pakTopbl) aHTPOIIOTEeHE3a. PackpsiBaTh conep:kaHre TEPMUHOB U

aHTponorexnesa (1 1)

HacnencrBeHHast ©3MEHYHBOCTD U €CTECTBEHHBIH
ot6op. OO1ecTBEeHHBIN 00pa3 )KU3HU, U3TOTOBJICHHUE
OpyIuil TpyAa, MBILUICHHUE, Peub. JleMOHCTpaIuu:
Tabmuie! u cxeMbl: «CpaBHEHUE aHATOMHUYECKHIX
94epT CTPOCHHS YETIOBEKA U YEITOBEKOOOPa3HBIX
00e3bs1H», «OCHOBHBIE MECTa MAJIEOHTOJIO.
JIBrokymue cuiibl ((hakTophl) aHTPOIIOTEHE3A.
HacnencrenHass ”3MEHYHBOCTh U €CTECTBEHHBIH
o160p. OO1IEeCTBEHHBIN 00pa3 KU3HU, U3TOTOBICHHUE
opyIuil Tpyaa, MBIIIUICHHE, peyb. JleMoHcTpanuu:
Taonuuwvt u cxemot: «CpaBHECHHE aHATOMUYECKUX
94epT CTPOCHHS YETIOBEKA U YEITOBEKOOOPA3HBIX
00e3bsiH», «OCHOBHBIE MECTA MaJICOHTOJIOTUYECKUX

MOHATHM: (PaKTOPBI aHTPOIIOTEHE3A,
IpyNIOBOE COTPYAHUYECTBO, PEUb,
OpyauiiHas AeATeNbHOCTb, TOTUMOP(U3M.
XapakTepu3oBaTh JABMKYLIUE CUIIbI
(dakTopsl) aHTpOIIOTEHE3a: OMOIOTHYECKHE
" COLMAJIbHBIC, CPABHHUBATDH UX MCIKIY
co0oif
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HAaXOJIOK MPEKOB COBPEMEHHOTO YEITOBEKAY.
Oobopyooeanue: mynsixu «lIpoucxoxnenue
YenoBeKa (TTaleOHTOIOTMUECKHE HAXOJIKH )

16 OCHOBHBIE CTaIUH 3BOJIOLHUU OCHOBHBIE CTa/IUM U BETBU HBOJIFOIIUY YEJIOBEKA: PackpsiBaTh conepkaHre TEPMUHOB U
yenoBeka (1 ) aBCTpaJIONUTEKH, YenoBek ymenbli, Yenosek MOHSATUM: aBCTPAJIONUTEK, YETIOBEK

NpAMOXOJAILINNA, UenoBek HeaHAePTaIbCKUH, YMEJIbIH, YEJIOBEK MPAMOXOISAIINM,
UYenosek pasyMHbId COBpeMeHHOro Tuma. Haxonku HeaHjaepTajiel], KpOMaHbOHEL],
HCKOIIAEMBIX OCTAaHKOB, BPEMsI CYLIIECTBOBAHHSI, HEOJIMTUYECKasi PEBOIIOIHS, IEPBOOBITHOE
o0JacTh pacnpocTpaHeHus, 00bEM IFOJJOBHOT'O MO3ra, | UCKYCCTBO. XapaKTepHU30BaTh U CPABHUBATD
o0pa3 )XKU3HHU, OPYAHUSL. MEX]ly COO0H OCHOBHBIE CTAJNH SBOJIOINH
JdemMoHcTpanum: YEJIOBEKa: XPOHOJIOIMYECKUI BO3PACT,
Taoauywvt u cxemot: «KOCHOBHBIE MECTa apeaJ pacrpoCcTpaHeHus, 00bEM TOJIOBHOTO
MTaJICOHTOJIOTUYECKUX HAXOJI0K IIPEIKOB Mo3ra, o0pa3 >KM3HHU U OpyAus Tpyaa
COBPEMEHHOTO YeIO0BEKay, «JIpeBHEUIINE JIHOIN»,
«/peBHue monn», «llepBbie COBpEeMEHHBIE JTHOIN».
Oobopyoosanue: mynsxu «lIpoucxoxnenue
YenoBeKay (OI0CThI aBCTPAIONUTEKA, MUTEKAHTPOIIA,
HEeaHepTalblla, KPOMAHbOHIA); CICIKU WIN
M300pakeHNs] KAMEHHBIX OPYIUi TIEPBOOBITHOTO
YeJIOBEeKa: KAMHHU-YOMTIEPHI, pyOuia, ckpedia

17 YenoBeueckue pacel U npupoanbie | Yenoeueckue pacsl. OCHOBHBIE OOJIBIINE PACHL: PackpeiBaTh copepxkaHne TEPMUHOB U

aganTaruu yemoBeka (1 q)

eBporeouiHas (eBpa3uiickas), HErpo-aBCTPAIOUTHAS
(3xBaTOpHANbHAS), MOHIOJIONIHAS (a3UATCKO-
amepuKkaHckas). YepTsl TpUCIIOCOOTIEHHOCTH
MIpe/ICTaBUTENEH YETOBEUECKHUX PAC K YCIOBUSAM
cyliecTBoBaHMsl. EQMHCTBO 4eI0BEUYECKHX pac.
KpuTuka connanpHOro JapBUHM3Ma U pacu3Ma.
JdemoncTpanum:

Taonuuwvt u cxemot: «4enoBevyeckue pachbh»

HOHSTHMN: Packl, pacoOreHes3, CoLua-
JApBUHU3M, paCU3M, METHCALUS.
XapakTepu3oBaTh U CPaBHUBATh
IIPEJCTaBUTEIIEH YEIOBEUYECKUX pac,
pacKpbIBaTh IPUYMHBI U MEXAHU3MBI
pacoreHesa, epeuncisiTh U IPUBOIUTH
pUMEPBI TPUCIIOCOOIEHHOCTH YEJIOBEKA K
YCIIOBUSIM CPEJIbl, IPUMEPHI
MIPUCTIOCOOUTENBHOIO 3HAYEHHSI PACOBBIX
MpU3HAKOB. Jl0Ka3bIBaTh €IMHCTBO BU/IA
Homo sapiens, HayuHy10
HECOCTOSITENIBHOCTh PACOBBIX TEOPUM, UIEH
COLIMAJILHOTO JapBHHM3Ma U pacu3ma
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Tema 3. Opranusmsl U okpyskarommas cpena (5 1)

18 Dkosorus kKak Hayka (1 1) DKOJIOTHS KaK HayKa. 3aJjaud U pa3Jiesibl SKOJOTuU. | PackpblBaTh cofep:kaHue TEPMUHOB U
MeToabl PKOJIOTHYECKUX UCCISIOBaHUMN. IOHSTHI: SKOJIOTHS, ITOJIEBLIC HAOIIOICHUS,
DKOJIOrM4eCKOE MUPOBO33PEHUE COBPEMEHHOIO 9KCIIEPUMEHTHI, MOHUTOPUHT OKPYKaroIen
YeJI0BeKa. Cpelibl, MOJIEIUPOBAHUE, IKOJIOTHUECKOE
JeMoHCcTpanum: MupoBo33peHnue. [lepeuncnares 3agaun
Hopmpemuir: A. I'ym6onbar, K. @. Pynbe, SKOJIOTUH, €€ pa3Jieibl U CBS3U C IPyTUMHU
3. T'ekkenb. HayKkaMmH. XapaKTepu30BaTh METO/IbI
Taoauywl u cxemwi: xapta «IIpupoaHbie 30HbBI 3KOJIOTUYECKUX MCCIIEA0OBAaHUM
e
Nen/m | TeMbl ypOKOB M KOJIHYECTBO OcHoBHOE coaep:xaHue Ilnannpyembie BUABI y4eOHOI
4acoB AeSITeJIbHOCTH 00y4aroIMXCs
19 Cpensl oOuTanus u skonorndeckue | Cpeapl OOMTaHUSI OPraHU3MOB: BOJIHAS, HA3EMHO- PackpsiBaTh conep:kaHre TEPMUHOB U
dakropsl (1 1) BO3/1ylIHAs!, IOUBEHHAs], BHYTPU OpPraHU3MEHHAsI. MOHSITUIA: cpeia 0OUTaHUs, SKOJIOTHIECKHE
Okonorudeckue paxropsl. Knaccudukanus (hakTopbl, OMOJIIOTMYECKUN OTITUMYM,
9KOJIOTHUECKUX (PaKTOPOB: aOUOTHUECKUE, OTPAHUYUBAIOIIUHN (JIUMUTHPYIOIIHIA)
OMOTHMYECKUE U aHTponoreHHsle. JlelicTBue ¢akTop. XapakTepu30BaTh YCIOBUS CpPEJl
9KOJIOTMYECKUX (AaKTOPOB HAa OPraHU3MBI. OOUTaHUs OPTaHU3MOB; KIIaCCU(DUIINPOBATH
JdeMoHCcTpanum: U XapaKTepHU30BaTh IKOJIOTMUYECKUE
Taonuybt u cxemor: «Cpepl OOUTAHUS OPTaHU3MOBY | (DaKTOPBI: AOMOTHUYECKUE, OMOTHUECKUE U
aHTponoreHHsle. ONMCHIBaTh 1EHCTBUE
9KOJIOTHYECKUX (aKTOPOB Ha OPraHU3MBI.
XapakTepru30BaTh 0COOEHHOCTH CTPOCHHUS U
KHU3HEJCSATEIbHOCTU PACTEHUN U )KUBOTHBIX
pa3HBIX cpesl OOMTaHUs
20 Abuotnueckue daxrops (1 u) AbuoTtnueckue (pakTophl: CBET, TEMIIEpATypa, PackpeiBaTh copepxkaHre TEPMUHOB U

Jlabopamopnas paboma Ne 3.
«Mopdonoruyeckre 0COOEHHOCTH
pacTeHUN U3 pa3HbIX MECT
oOUTaHHSNY.

Jlabopamopnas pavoma Ne 4.
«BnusHue cBeTa Ha POCT U
pa3BUTHE YEPEHKOB KOJIEYCa»

BIaXHOCTh. DoTonepuoausm. [Ipucnocobnenus
OpPraHU3MOB K JCHCTBUIO a0MOTHYECKUX (PaKTOPOB.
buonornueckue put™mel. JleMoHcTpanum:

Taonuuvt u cxemot: «POTONEPUOTUZM.
JlabopaTopHble U IpaKTHYeCKHe PadoThI:
Jlabopamopnas paboma Ne 3. «Mopdonoruueckue
0COOEHHOCTH PACTCHHUI U3 Pa3HBIX MECT OOUTAHHUSI.

HOHATH: abroTHUecKue (PaKTopsl,
(dhoTonepuou3M, OMOJIOTHUECKUE PUTMBI.
AHanM3upoBaTh ACHCTBHUE CBETA,
TEMIIepPaTyphl, BIAKHOCTH Ha OPTaHU3MBI U
MPUBOAUTH PUMEPBI IPUCTIOCOOIEHHOCTH
opranu3MoB. [IpoBouTh OnoornuecKkue
HaOIIOACHUS 1 0(OPMIISTH PE3YIbTATHI
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Jlabopamopnas paboma Ne 4. «BnusHue cBeta Ha
POCT U pa3BUTHE YEPEHKOB KOJICYCa»

MIPOBEAEHHBIX HAOIIOJCHUNPBI
MIPUCIIOCOOJICHHOCTH OPTaHU3MOB.
[IpoBouTH OMOIOTHYECKUE HAOTIOCHUS U
0(opMIIATH pe3ynbTaThl IPOBEAEHHBIX
HAOJIFOIEHUNA

Nen/n | TeMbl YPOKOB U KOJTHYECTBO OcHOBHOe coepKaHHe Ilnanupyemblie BUABI Y4eOHOMH
4acoB AeATeIbHOCTH 00y4YaloHXCH
21 buotnueckue dakropsr (1 1) buotnueckue dakropsl. Buabl Onornueckux PackpeiBaTh copepxaHie TEPMUHOB U
B3aUMOJICCTBUI: KOHKYPEHIMS, XUIIHUYECTBO, MOHATHIA: OMOTUYECKUE (PaKTOPHI,
cum6buo3 u ero Gopmel. [Tapazutusm, koonepamms, XHUITHIYECTBO, MMAPa3UTH3M, KOHKYPEHIIHS,
MYTYyaJiu3M, KOMMEHCAJIN3M (KBapTUPAHCTBO, MYTyaJIu3M, CUMON03, KOMMEHCAIH3M,
HaxJIeOHUYECTBO). AMEHCAIN3M, HEUTPAIU3M. HaxJ1eOHMYECTBO, KBAPTUPAHCTBO,
3HayeHue OMOTUYECKHUX B3aUMOACHCTBUI J1s aMEHCaJIN3M, HeUTpaIu3Mm.
CYIIECTBOBAHHS OPTaHU3MOB B ITPHPOTHBIX Xapaktepu3oBaTh OnoTndeckue paKTopsl U
COO0O0I1IECTBAX. BUJIbI B3aMMOOTHOILICHHIA MEXITY
JleMoHCTpanuu: OpraHU3MaMH; IPUBOAUTH PUMEPHI
Tabnuybt u cxemor: «lluiessle Henu» B3aMMHOMN IPUCIOCOOTIEHHOCTH
opranu3MoB. CpaBHHMBATh MEXIy COO0M
BU/IbI OMOTHYECKUX B3aUMO/IEHCTBHIM
OpPTraHU3MOB
22 DKOJIOTUYECKHE XapaKTEPUCTUKU DKOJIOTUYECKHE XaPaKTEPUCTUKH TOIYIISIHH. PackpsIBaTh coepkaHie TEPMUHOB U

BUa 1 nonysiuu (1 1)

OcCHOBHBIE NIOKA3aTENIN NOMYJIALMN: YUCIEHHOCTbD,
IJIOTHOCTb, POXKAAEMOCTb, CMEPTHOCTB, IIPUPOCT,
Murpanus. JJMHaMruKa YUCIEHHOCTH MOMYJISIIMY U €€
perynsuus.

JdemoHcTpaumnu:

Taonuuvt u cxemor: «llomynsuuny,
«3aKOHOMEPHOCTH POCTa YUCIEHHOCTH MONYJISAUN
uHOy30pun-Tydenskn». JlaboparopHbie u
NpaKTHYecKue padoThbl:

Ilpaxmuueckan pavoma Ne 2. «Iloncu€r mIoTHOCTH
MONYJISALMM pa3HbIX BUJIOB PACTCHHI

HOHSITUNA: TOMYJISILHS, YACIEHHOCTbD,
IJIOTHOCTB, POXKAAEMOCTh, CMEPTHOCTb,
IPUPOCT, MUTPALIUSL, TUHAMUKA
YUCJIIEHHOCTH IOIYJIALMH.
XapakTepru30BaTh OCHOBHBIE IIOKA3aTeNIN U
JKOJIOTHYECKYIO CTPYKTYPY HNOMYJIALNH;
ONMCHIBATh MEXAHU3MBI PETYIISALUN
YHMCJIEHHOCTH MOIYJIALUN
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23

KonTponbnast pa6ora Ne2
Bo3HUKHOBEHUE U Pa3BUTUE KU3HU Ha
3emste. OpraHu3M U OKpysKaromias cpea.

Nen/n | Tembl ypokoB U KOJIMYECTBO OcHoBHOe coepkaHue Ilnanupyemblie BBl Y4eOHOMH
4acoB AeSITeJIbHOCTH 00y4aroIuXcst
ema 4. Coob1ecTBa M IK0J0rn4eckue cucreMsbl (9 u)
24 CooOuiectBa opranu3mMos (1 1) Coo0miecTBo oprann3mMoB — OuoteHo3. CTpyktypsl | PackpbiBaTh copepxaHie TEPMUHOB U
OuoLeHo03a: BUA0BasA, IPOCTPAHCTBEHHAS, MOHSITUI: OMOLIEHO3, SKOCUCTEMA,
Tpoduueckas (nuiesas). Buabi-nomuHanTsl. CBSI3U | OMOTeo1eHO3, BUbI-IOMUHAHTHIL,
B Ouorenose. /leMoHcTpanum: 9KOJIOTMYECcKas Hulla. XapakTepru30BaTh
Tabauust u cxemot: «Ilumeskie nenny», «buomneHo3: | OHOIEHO3 (COOOIIECTBO), €ro BUIOBYIO,
COCTaB U CTPYKTYypay. MPOCTPAHCTBEHHYIO U TPOPUUECKYIO
Obopyoosanue: monenb anrnKanus « TunuaHbIe CTPYKTYpbl. OOBICHITH POJIb KOMIIOHEHTOB
OuoLeHO03bD»; repbapuii «PacTuTenbHble OuoLIeH03a B MOJICPKAHUH €T0 CTPYKTYPhI
coo01ecTBay; kKojutekus «buonenos» U CYIIIECTBOBAHUS Ha OIpeNeIEHHON
tepputopuu. OOBSICHATH OMOJOTUYECKUIA
CMBICH SIPOCTHOCTH U JIUCTOBOI MO3aUKH.
CpaBHUBaTh KOMIIOHEHTHI OMOIIEHO30B, X
BUJIOBYIO, IPOCTPAHCTBEHHYIO U
TPOPUUECKYIO CTPYKTYPBI, CBSI3U MEKIY
OpraHu3MamMu
25 DKOCUCTEMBI U 3aKOHOMEPHOCTH DKojorudeckue cucteMsl (3xocucreMsl). [lonarue PackpsiBaTh conep:kaHre TEPMUHOB U

UX cyliecTBoBaHus (2 4

00 sKkocucTeMe U OuoreoneHo3e. OyHKIIMOHATbHbIE
KOMITOHEHTBI 3KOCHCTEMBI: ITPOIYLIEHTHI,
KOHCYMEHTBI, peylieHTbl. KpyroBopoT BemecTs u
MIOTOK SHEPTUM B 3kocucreme. Tpoduueckue
(TumIeBBIe) YpOBHM dKOCHCTEMBI. [IuiieBbIe enu u
ceTd. OCHOBHBIE TOKA3aTEIN SKOCUCTEMBI:
6uomacca, MpoAyKLHUs. DKOJIOTHIECKUE TUPAMUIBL:
MPOAYKIIUH, YUCICHHOCTH, Onomacchl. CBoiicTBa
9KOCUCTEM: YCTOMYMBOCTb, CAMOPETYIISILINS,

pasBurtue. Cykueccus.

MOHSITHH: DKOCUCTEMA, OMOre€OIEHO3,
IPOAYIEHTHI, KOHCYMEHTBI, PETYIIEHTHI,
TpouyecKrue ypoBHH, MUIIEBAs 1IETb U
CeTb, IKOJIOTHUECKUE MUPAMHUIBI, OHoMacca,
MPOAYKITHUS, CYKIecCHs. XapaKTepHU30BaTh
CBOMCTBA SKOCUCTEMBI (€€ CTOCOOHOCTH K
JUTUTETILHOMY CaMOTIOIICPKAHUIO,
OTHOCHUTEIILHO 3aMKHYTHIN KPYTOBOPOT
BEIIECTB, HEOOXOMMOCTb MTOTOKA
sHeprun ). CpaBHUBAThH MACTOUIIIHBIC U
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26 DKOCUCTEMBI U 3aKOHOMEPHOCTH JdemMoHcTpanum: JIETPUTHBIE MUILIEBbIC LEMH, TPOPHUECKUE
UX CYIIECTBOBAHUSA Ilopmpemuir: A. JIx. Tencnu, B. H. Cyxkaués. YPOBHHM 3KOCHCTEMBI. Pa3inuaTe nupamMusl
Taoauywvl u cxemor: «IlpupoaHbie COOOIIECTBAY, MPOIYKIIMH, THPAMU/Ibl YUCIIEHHOCTH U
«lenn nutaHusa», «IKOJIOTUYECKAs TUPAMUIA» nupamuibl 6uoMaccsl. COCTaBIIATh LETN U
cetu nurtanus. [lepeuncisaTes cBolicTBa
9KOCUCTEM: YCTOMYMBOCTb, CAMOPETYIISLIMS,
pa3Butue (cykieccus). OnuceBaTh
MEXaHHU3M MO IepKaHHsI pAaBHOBECHSI B
9KOCUCTEMaX. XapaKTepu30BaTh
CYKLIECCHH, BBISIBIIATh IPUUUHBI U 001I1E
3aKOHOMEPHOCTH CMEHBI 3KOCUCTEM
27 [Ipupoansie s3xocuctemsl (1 1) [Ipupoanblie 3xocucTEMBL. DKOCUCTEMBI PEK U 03€p. | PackpbIBaTh cofepkaHUE TEPMUHOB U
OKocucremMa XBOMHOTO WM IUPOKOIMCTBEHHOTO HOHSTHN: BOJAHBIE SKOCUCTEMBI,
neca. JleMoHCTpanum: O6MOreo1eH03bl, PUTOIIIAHKTOH,
Taodauywvl u cxemol: «IKOCUCTEMA 300IJIaHKTOH, OeHToc, rymyc. [IpuBoauts
LIMPOKOJIMCTBEHHOTO JIecay, «IKOCUCTEMA XBOMHOIO | MPUMEPHI IPUPOIHBIX 3KOCUCTEM CBOEH
necay, «buonenos Bogoéma». Qdopyoosanue: MecTHOCTH. CpaBHUBATh HA3EMHBIC U
repOapuy U KOJJIEKIUU PAaCTEHUH U )KUBOTHBIX, BOJIHBIE 3KOCHUCTEMBI; OpTraHU3MBlI,
IIPUHAJIEKANIUX K Pa3HBIM 9KOJIOTMYECKUM oOpa3yromye pasHble TpopUIecKue ypOBHU
rpynnaM OZHOro BUja
28 AHTpoOmnoreHHsle 3KocucTeMsl (1 4) | AHTpONOreHHbIE IKOCUCTEMBI. ATPOIKOCHCTEMBI. PackpsiBaTh conepkanne TEpPMUHOB U
VYpboskocucreMsl. buonoruueckoe 1 X031HCTBEHHOE | MOHSATUI: aHTPOIIOT'€HHAs SKOCUCTEMA,
3HAYEHHUE arpo’KOCUCTEM U YPOOIKOCUCTEM. arposkocucrema, ypoo3kocucrema,
buopaznoobpazue kak GakTop ycTOMUYNBOCTH 6uopazHoobpazue. XapakTepu3oBaTb
skocucteM. CoxpaHeHue OMOJIOTHYECKOTro arpo’KOCHUCTEMBI U YPOOIKOCHUCTEMBI,
paszHooOpa3us Ha 3emuie. 0COOCHHOCTH X CYIIECTBOBAHHUS. [IpuBoauth
I[eMOHCTpaHI/H/I: MpUMEPBI aHTPOIMOTEHHBIX S3KOCUCTEM CBOEH
Taoauust u cxemvl: «ATPOIIEHO3Y. fTeCTH:CT“’ 8“‘::I‘;I;I*Ba;;“cxoz:‘f:‘;IOCPVITCOE"‘B 1
06opy?oeauue: KOILICKIIHS «Bpenurenn Hpiﬁ;g’;{ 3II:OCI/ICTeM ; anOBKOCI/IEZeM?,py
BAKHEHNIIINX CEIbCKOXO3SIMICTBEHHBIX KYJIbTYP)» AFPOYKOCHCTEM 1 YPGOIKOCHCTEM
Non/n | TeMbI YPOKOB H KOJIHY€CTBO OcHoBHOE coaepkaHue IInanupyemsblie BUAbI y4eOHOI

yacoB

ACATECJIbHOCTH 06yqamumxcs1
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29

buocdepa — rnobanpHas
skocucrema 3emid (1 )

VYuenue B. . Bepnanckoro o ouocepe. I'panuiisl,
COCTaB U CTPYKTypa 6uocdepsl. JKuBoe BEmecTBo u
ero pynkun. OcobennocTn 6uocheps! Kak
ri100abHOM SKOCHCTEMBI. JInHaMuYeckoe
paBHOBecHE U 00paTHas CBsI3b B Onocdepe.
JdemoHcTpanuu:

Ilopmpemui: B. 1. Bepnanckuii.

Taonuybt u cxemor: «O0mAst cTpyKTypa 6nocheps»,
«Pacnpoctpanenue xu3Hu B Ouochepey,
«O30HOBBII FKpaH Ouochepb»

PackpbiBaTh copepkaHne TEPMUHOB U
MOHATHI: Onocdepa, )KUBOE BEIIECTBO,
TUHaMH4YecKkoe paBHoBecue. OleHUBATh
Bkiag B. U. Bepnaackoro B co3nanue
ydeHus 0 ouocdepe. XapakTepu3oBaTh
coctaB 6uochepbl, GyHKIIUH KUBOTO
BelecTBa Onocdepsl v onpeneniaTh (Ha
KapTe) 00JIaCTH ero HanOOJBIIIETO
pacnpoctpanenus. [IpuBoauTh IpUMEPHI
NPOSIBJIICHUS] QYHKITUI )KUBOTO BEIIECTBA
ouocdeppl, OMOreOXMMHYECKOM
NeSATEIILHOCTH uesioBeka. [lepeunciiare
ocobeHHOCTH OHoc(hephl Kak riI00ambHON
9KOCHUCTEMBI 3eMIIU

30 3aKOHOMEPHOCTH CylIecTBOBaHUA | KpyroBopoTsl BemecTB U 6MoreoXxnuMudeckue MUkl | PackpbiBaTh coepikaHie TEPMUHOB U
ouocoepsi (1 9) 3JIEMEHTOB (yriiepoza, a3oTa). 30HaIbHOCTh MOHSITUIA: IEJTOCTHOCTh Orochepsl,
6uocdepsl. OCHOBHBIE OMOMBI CYILIH. KPYTOBOPOT BEIIECTB, OMOr€OXMMUYECKHE
Hemoncrpanuu: Tabmuie! u cxemsl: «KpyroBopot IIUKJTBI 3JIEMEHTOB, 30HATBHOCTH OHOCHEPHI,
yriaeponaa B ouochepe», «KpyroBopot azora B O6mombl. ONUCHIBATh KPYTOBOPOT BEILIECTB,
npupoje» KpyroBopoTsl BemecTs u OMOTEOXUMHUECKUE IIUKJIIBI a30Ta U
OMOTre0XMMHUYECKUE LIUKIIBI 3JIEMEHTOB (yTriiepoja, yriepoza B 6nocgepe. OObICHATh NPUUUHY
a3ota). 30HaAIbHOCTh Ouochepsl. OCHOBHBIE OMOMBI | 30HATIBHOCTH OHocdepsl. [lepeuncnars u
CYIIH. XapaKTepru30BaTh OCHOBHBIE OMOMBI CYIITH
JeMoHCcTpanum: 3emiu
Taonuuwst u cxemot: «KKpyrosopot yrieponaa B
o6uocdepen, «KpyroBopot azoTa B mIpUpOIe»
Non/n | TeMbI YpOKOB H KOJIHY€CTBO OcHoBHOE cogepkaHue IInanupyemsblie BUAbI y4eOHOI
4acos AeSITeIbHOCTH 00y4aroIMXCs
31 YenoseuecTBo B Onocdepe 3emnu | YenoeuecTBo B Ouochepe 3emnu. AHTpornoreHnsle | PackpbiBaTh cojepKaHne TEPMHUHOB U

(1)

u3MeHeHus B buocdepe. ['mobanbHbIe
JKoJIoruueckue nmpoodsiemMsl. JleMoHCcTpanum:
Taonuuwvt u cxemot: «[IpumepHbIE AHTPOIIOTEHHBIE
BO3JICMCTBUS HA IPUPOAY», «BaxHeimme

MOHATUI: aHTPOIIOTEHHbIE U3MEHEHMUS,
9KOJIOTHYECKUN KPU3HUC, II100aIbHbIE
npoGsieMbl. XapakTepu3oBaTh OMOCPepHyIO
pouib yenoBeka. [IpuBoants npumepsl
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HMCTOYHUKH 3arpsi3HEHUS BO3yXa U TPYHTOBBIX BO,
«[louBa — BakHeHIIas cOCTAaBIAIONIAsA OHOCHEPHD»,
«®DaxTopsl Aerpagaunu nousy, «[lapHUKOBBIN

s dexT», «PakTophl PaAMOAKTUBHOTO 3arPA3HEHHUS
ouocdepn»; Kpacnas kaura PD, nzobpaxenus
OXpaHsEMbIX BUJOB PACTEHUN U AKUBOTHBIX

AHTPOTIOTEHHBIX U3MEHEHHI B Onocdepe.
OueHuBaTh NOCIEACTBUSA 3arps3HEHUS
BO3YILIHOW, BOJIHOW CPEJibl, U3MEHECHHUS
KJIMMaTa, COKpaIleHus: OMopa3HooOpa3usl.
dopMynHpoOBaTh COOCTBEHHYIO MTO3UIIHIO
10 OTHOILEHUIO K INIO0AJIBHEIM U
PEruOHAIbHBIM YKOJIOTHYECKUM
npoGyieMaM, apryMEHTUPOBATh CBOIO TOUKY
3peHus. Ha3zpiBaTh NpyU4rHBI MOSIBJICHUS
MIPUPOJAOOXPAHHON ATUKH, PACKPHIBATH
3HAYEHHUE Mporpecca AJisi IPEo10JICHU
3KOJIOTHYECKOTO Kpr3uca

32

CocyuiecTBOBaHHE IPUPOJIBI U
yenoBevecTBa (1 u)

Cocy1ecTBoBaHUE IPUPOJIBI U YETOBEYECTBA.
Coxpanenune 6nopasHooOpa3us Kak OCHOBA
ycroitunBoctu 6uocdepsl. OCHOBA pallMOHAIBHOTO
yIpaBIeHUs MPUPOJHBIMU PECYpCaMu U HX
ucroib30BaHue. JlocTikeHus: OMOJIOTHUHN U OXpaHa
IIPUPOJBL.

JdemMoHcTpanum:

Taobauywt u cxemwt: «buocdepa u 4eTOBEK» MU U UX
ucrnonb30BaHue. JloCTHKeHUs: OMOJIOTHH U OXpaHa
npupoabl. Jlemonctpanyu: TaONUIbI U CXEMBI:
«buocdepa u yenoBek»

PackpsiBaTh conep:kaHre TEPMUHOB U
HNOHATUM: PallMOHAIBHOE
IIPUPOIOIOIB30BAHUE, YCTONUUBOE
pa3BUTHE, KOIBOIIOLMSA. XapaKTEPU30BaTh
palnyoHaIbHOE UCTIOIb30BaHUE IPUPOIHBIX
PeCypCOB; OCHOBHBIE II0OJIOKEHUS
KOHLICTIIIMKA YCTOMYHUBOTO Pa3BUTHUSA
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