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ITonGennck, 2020

INOACHUTEJIBHASA 3AIIMCKA

PaGouass mporpamma cocTaBlieHa Ha OCHOBE MpOrpamMMmbl 00I11€00pa30BaTEIbHbBIX
YUPEXKICHUN: Tepemor A.B., IlerpocoBa P.A. Ilporpammbl mnst oOrieo0pa3oBaTeIbHBIX
yapexaeHuii. buonornueckue cucremsl u mporecchl. 10-11 kmaccsl (MpoduiIbHBIA YPOBEHB).
M.: Muemo3suna, 2012. -72c.

Ilens  oOyuyenuss  OuOJIOTMH:  OBJAJEHUE  YYAIUMHUCA  CHCTEMOM  OOIIMX
€CTeCTBEHHOHAYYHBIX M  CIECUUAIBHBIX  OHMOJIOTMYECKUX  3HaHUHM, 00eCreunBarONINX
dbopMupOBaHHE PAIMOHATILHOTO MHPOBO33PEHUSI JMYHOCTH M  HPABCTBEHHO-3THYECKOTO
OTHOUIEHUS K )KUBOU MPUPOJE.

3aoauu npoghunvnozo odyuenun obuonozuu:

- YCBOCHHE yUAlIMMHKCS 3HAHUH 0 MHOTOOOPA3HH TEJ KUBOU MPUPOIBI, YPOBHSIX OpTaHH3AIHH
OMOJOTUYECKUX CUCTEM, CYITHOCTU MPOUCXOSAIINX B OMOCUCTEMAX MPOIECCOB U UX
OCOOCHHOCTSX;

- 03HAaKOMJICHHE Y4YalIUXCs C METOAaMH IMO3HAHUS KUBOU MPUPO/IbI; IPOBEACHUE HAOIIOICHU
3a OMOJIOTMYECKUMH 00BEKTaMH, SIBIICHUSIMH; HCII0Ih30BAHNE IPHOOPOB U HHCTPYMEHTOB JIJIS
paccMaTpuBaHUs KJIETOK, TKaHEH, OpraHoOB, OPraHU3MOB; OpTaHHU3aIHs U IPOBEICHUE
71a00PAaTOPHBIX IKCIIEPUMEHTOB;

- OBJIaJICHUE YYAIIUMHUCS YMEHHUSIMH HaXOIUTh U UCIIOJIb30BaTh HH()OPMALIUIO O OUOIOTHYECKUX
00BEKTax U ABJICHUSAX, COBPEMEHHBIX UCCIIEJOBAHUIX B OMOJIOTUH, MEUIIMHE, IKOJIOTHHU, O
dakTopax 370pOBbs U PUCKA JJIsl OPraHU3Ma YesloBeKa; paboTaTh ¢ OMPEACIUTEIIMU U
CIIpaBOYHHMKAMU, TpadukaMu, TaOIUIIAMH; UCTIOJIB30BATh 3HAHUS JIJIs1 OOBSICHEHUS
OMOJIOTMYECKHX MPOLIECCOB;

- MPUOOPETEHNE YIAIIUMHUCSI KOMIIETEHTHOCTH B PAIIMOHAIEHOM UCIIOJIb30BAaHUU TTPUPOTHBIX
PECYPCOB, 3alIUTE OKPYKAIOLIEN CPebl; OLICHUBAHKE MTOCIEACTBHUI 1EATEIBHOCTH YEJI0BEKA B
MPUPOJIE, IO OTHOIIEHHUIO K COOCTBEHHOMY OpraHu3MY;

- CTAaHOBJICHUE U Pa3BUTHE MMO3HABATEIbHBIX HUHTEPECOB YUAIIUXCS, MBICIUTENbHBIX U
TBOPUYECKUX CIIOCOOHOCTEN; (hOPMHUPOBAHHE LIETOCTHOTO MBIIIJICHUS PU O3HAHUU KUBOU
MIPUPOIBL;

- BOCIIUTaHHUE PAIIMOHATHFHOTO MUPOBO33PEHUS yUAITUXCsl, IEHHOCTHOT'O OTHOIIICHUSI K KUBOM
MPUPOJIE B IIEJIOM U K OTAEIBHBIM €€ 00BEKTaM U SIBICHUAM; (POpMHUpPOBAHUE SKOJIOTHIECKOM,
TEHETUYECKON TPaMOTHOCTH, OOIIEH KyIbTYphl TOBEACHUS B IPUPO/IE; HHTETPALIUN
€CTECTBEHHO-HAyUHbIX 3HAHUH.

OO6pa3zoBaTenbHBIC PE3yIbTaThl Ha MTPOPUILHOM YPOBHE YUEOHOTO MpeIMeTa MOIIekKaAT
OIIEHKE B X0J/i€ UTOroBoi arrectanuu. CTpyKTypa U CoAepKaHue MPorpaMMbl OPUEHTUPOBAHBI
Ha MOAroToBKY K caade EI'D mo 6uonoruu.

CrpykTypa nporpaMmmsl.

[Iporpamma mpegHa3zHaueHa A 001Ie00pa3oBaTeIbHON MOATOTOBKY ydammuxcst 10—11
KJIACCOB  CTapmieil  IMIKOJNbl  XUMHKO-OMOJIOTUYECKOro,  Ouoioro-reorpauueckoro u
arpoTexHoJyioru-dyeckoro mnpoduieil. Ha mpodunmsHOM ypoBHE OHOJIIOTHYECKOE 0OOpa3oBaHUE
Npu3BaHO 00€CMedYnTh BHIOOP ydammMmucs Oynaymed mpodeccuu, OBJIaeHHE 3HAHUSMU,
HEOOXOJUMBIMU JUIS MOCTYIUUIEHHUSI B YUPEXKICHUS CPEIHEro M BbICIIEro MpodhecCHOHATBLHOTO
o0pa3oBaHUS U TPOAOIDKEHUS W3yYCHHS OHOJIOTUU Ha OWOIIOTHUYECKHUX, MEIUIMHCKUX,
arpoTEXHOJIOTUYECKUX CHENUaNbHOCTAX U (akynbrerax. [Iporpamma MokeT OBITH TaKxke
HUCIIOJIB30BaHa  JId IIOATOTOBKHN COOTBCTCTBYIOIIMX  BO3PACTHLIX  TI'PYIIIL cnymaTeﬂeﬁ,
U3y4JaroMIUX OUOJIOTHIO B KAYeCTBE MPOPHILHON AUCITUTUINHBI B IPYTHX YICOHBIX 3aBEICHHIX.

O0masi xapakTepucTHKAa Y4eOHOro mnpeamera. Y4eOHbI Marepuand JIOTHYECKH



MPOJIOIHKAET COJIepKaHue Kypca OMOIOTHH OCHOBHOM IIKOJIBI, PACIIUPSIET U YIITYOJIsIeT 3HAHUS O
pacTeHUsX, JKUBOTHBIX, Tpubax, OaKTepusx, OpraHu3Me ueloBeKa, OOLIMX 3aKOHOMEPHOCTSIX
JKU3HH; BKJIIOYAET JOIMOJHUTENIbHbIE OUOJOTHYECKHE M 3KoJoruueckue cpeneHus. CTpykTypa
POrpaMMbl OTPa)kaeT CYIIECTBYIOIINE CHUCTEMHO-YPOBHEBBIM W 3BOJIOLMOHHBIA MOAXOABI K
M3YYCHHIO OMOJIOTUH B 00IIeo0pazoBaTebHON 1miKoje. E€ mpeameToM sSBIsSETCST pacCMOTPEHHE
CBOICTB M 3aKOHOMEPHOCTEH, XapaKTepHbIX [UJIsI OPraHMYECKOro MHpa, 3aKOHOB €ro
HUCTOPUYECKOTO Pa3BUTHS. B CBS3M ¢ 3TUM akIEHT CIENaH Ha CUCTeMaTu3anuu, 0000IIeHuH,
yrayOlIeHuu U PacliupeHuu (10 MPeJBY30BCKOTO YPOBHS) OMOJOTMYECKUX 3HAHUM ydalluXcs,
NPHOOPETEHHBIX MU paHee MPU U3yUYSHUH Pa3IelioB Kypca OMOJIOTHH B OCHOBHOM IIKOJIE.

B 10-m kiacce TeMbl mpOrpaMMbl MOCBSIIEHBI PACCMOTPEHUIO OOIIHUX OCOOEHHOCTEH
OMOJIOTUYECKUX CUCTEM M IMPOIECCOB, OCHOB MOJIEKYIISIPHONW OMOJIOTHH, IIUTOJIOTHH, TCHETHUKH,
CEJIEKIIMH; TOBTOPEHUIO 3HAHUM ydaluxcs 1o 00TaHUKE, 300JI0TMH, aHATOMHH U (U3HUOJIOTUU
gyenmoBeka. B 11-M kimacce mpomosmkaercs 3HAKOMCTBO C OWOJIOTMYECKUMH CHCTEMaMu |
npoleccaMy Ha MOMYJSIIIMOHHO-BUIOBOM, OHOTEOLIEHOTHYECKOM U OUOCPEpHOM YPOBHIX,
U3y4aeTcs IBOJIOIMOHHOE YICHHE, OCHOBBI SKOJIOTUH M yYeHHE 0 Orocdepe.

Matepuan mporpaMMbl HallpaBJIeH Ha OCBOCHUE YYAIlUMHUCS CUCTEMbl OMOJIOTMYECKUX
3HAHUW: OMOJOTMYECKUX TEOPUM U 3aKOHOB, MJECW W TMPHUHIMIIOB, JIEKAIIMX B OCHOBE
COBPEMEHHOM EeCTeCTBEHHO-HAyYHOW KapTUHBI MHUpPA; O CTPOCHHHU, MHOTrooOpazuu H
OCOOCHHOCTSIX KJICTKH, OpraHWU3Ma, MOIYJISIHHA, OWOIICHO3a, JKOCUCTEMBI; O BBIJAIONIUXCS
HAyYHBIX JOCTH)KCHUSX, COBPEMEHHBIX MCCICIOBAHUSAX B OWOJIOrMH, MPUKIATHBIX acCIeKTax
Ouosiornueckux 3HaHWM. st pa3BUTHS W TOAJEPNKAHUS MHTEpeca ydalluxcs K OHOJIOTHH
Hapsly CO 3HAYUTEIbHBIM 00BEMOM TEOPETUYECKOTO0 MaTepuajia B KaKIOW TeMe MpOorpaMMbI
MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBIIGHHUSI M PA3BUTHS TOW WM HHOW 00J1acTH
OMOJIOTUM, BKIAJOM OTEYECTBEHHBIX M 3apyOeXHBIX YUEHBIX B peIIeHHWE BaKHEHIINX
OHMOJIOTUYECKHUX B HKOJIOTHYECKUX MTPOOIIEM.

B mporpamme nipeaycMoOTpeHbI JEMOHCTpAIUs OMOJOTUYECKHX OOBEKTOB U IMPOIIECCOB,
9KPaHHO-3BYKOBBIX CpEACTB OOydYeHHUs, TNpUMEHEHUE HWH(OPMAINOHHO-KOMITBIOTEPHBIX
TEXHOJIOTH, a Tak)Ke MpOoBeJeHUEe TabOPaTOPHBIX IKCHEPUMEHTOB, PKCKYPCUN Ha MPHUPOAY, B
My3ed, Ha OHWOJIOTHYECKHME CTaHIMUU, PEIICHHE TEeHETHMYECKHMX M DKOJIOTMYECKUX 3ajad.
TeopeTnueckuii MaTepuan MpoOrpaMMBbl JOMONHSIET Ja00opaTopHbIi mpakTukyMm. Ero temartuka
MO3BOJIIET OOBEAWHUTH HECKOJBKO OJM3KHUX IO COAEPKAHHUIO JIaDOpaTOPHBIX pabOT B OJHO
MPAKTUYECKOE 3aHATHE, IEJICHANPABICHHO 3aKPEMUTh TEOPETUYECKH MarepHual, pa3BUTh
MPaKTUYECKHE YMEHHS yUallluXCsl, UX MHTEIUIEKTyalbHbIE U TBOPUYECKHE CIIOCOOHOCTH. B mpo-
rpaMMe JlaH MepedeHb J1adopaTOpHBIX paboT, a TakXKe MPHUBEACHO MPUMEPHOE pacIpe/iecHIe
y4eOHOr0 BpEMEHH 110 TEMaM B yacax.

Mecto npenmera «buosorus» B 6a3McHOM y4eOHOM IJIaHe
Ha uzyuenue kypca Ouonoruu Boiaenero 201 gac, B Tom yncie B 10 kiacce — 102 vaca (3 yaca B
Hezaemo), B 11 kimacce — 99 yacos (3 yaca B Hefielo).

[IpomexxyTouHas arrectauusi npoxogutr B cooTBercTBUM ¢ "Tlomoxenuem o Qopmax,
NEPUOMYHOCTH M TMOPSAIKE TEKYILEro KOHTPOJI YCIEBAEMOCTH U IPOMEXYTOUHOW aTTecTalluu
oOyyaromuxcsi 0 OCHOBHBIM 0011e00pazoBaTensHbiM Mporpammam” B 'bOY COII um. H.C.
JHoposckoro c. [Togbenbek B hopme uroroBoit KOHTpobHOI pabotsl (UKP).

Mecro pasgena B Kypce Ouojiorum M B YyyeOHom mJjaHe. Paznen «buosnorus.
buonoruueckue cucrteMbl U MPOLECCH» SBISETCS 3aBEpIUAIOLIMM B Kypce OMOIOTHU OOIIero
cpenHero (MOJTHOT0) 00pa3oBaHUS W MpeJHA3HA4YeH JUIA MPO(MIBHOTO 0O0YUYEHHUS yYalluXxcs B
crapmux kiaccax. [IpopunbHoe oOyueHHe mpearnoiaraeT COKpalleHHe WHBAapUaHTHOTO
KOMIIOHEHTa y4yeOHOro IJaHa U pacliipeHHe BapuaTUBHOM ero yacTu. B ormiuume ot Moxeneit
IIKOJ C YIIyOJIEHHBIM M3yYEHHUEM OT/AEIbHBIX Y4eOHBIX MPEIMETOB, KOT/Ia, KaK MPaBUIIO, OAUH
npeaIMeT Hu3ydaeTcss Mo YriyOn€HHOM mporpamme, a ocTajbHble — Ha 0a30BOM YpOBHE,
peanu3anys npouIbHOro 00y4eHHsI BO3MOXKHA TOJIBKO MPH YCIOBUHM COKpPALICHUs y4eOHOTO
Marepuasa HempopUIBHBIX YY4EeOHBIX TMPEAMETOB M  pacCHIMpeHHs NpOQUIBHBIX U



MOIICP>KUBAOIIUX TUCIUTLINH.

[MpodunpHbIi yu4eOHBIN MpeaMET SIBISICTCS 00S3aTEIbHBIM JIJIST YYalIUXCs, BBIOPABIINX
JaHHBIN TIPOdUIIE 00yUICHUSI.

Baxxnoe mecto B cucremMe NpodUIBLHOTO OOy4YeHHS 3aHUMAIOT TaKKE DSJICKTUBHBIC
yueOHbIe TpeaMEThl, Y4ueOHble MPaKTHUKU, MPOEKTHI, HccieaoBarenbckas JlesrenbHocTs (12
HEJIENbHBIX YacoB 3a JBa Troja oOydeHus), KOTOphle BCE' BMECTE COCTABISIOT KOMIIOHEHT
00pa30BaTeNbHOTO YUpexkaAeHUs (IIKOJIbHBIA KOMIIOHEHT). DJIEeKTUBHbIE yueOHbIe TIPEeIMEThl —
oOsi3aTenibHBIe  y4yeOHbIE MpPEeaMEThl 10 BBIOOPY YYalUXCsi — CIyXKaT CBOEOOpa3HOM
«HAJCTPONKOI» MPOPMIBHOrO y4eOHOro ImpeaMeTa, KOrja TaKoH JOMOJHUTEIbHBIA MpeaMET
CTaHOBUTCA YIIyONEHHBIM; pa3BUBAET COJAEp)KAHUE OJHOTO M3 0a30BBIX YU4EOHBIX IPEAMETOB,
yTO O0ecrneynBaeT MOAJACPXKKY H3y4YeHHs MNPO(UIBbHOW JHUCUUIUIMHBI;  CIIOCOOCTBYET
YJIOBJIETBOPEHHUIO TI03HABATEIbHBIX HHTEpecOB ydammxcs. KonaumuecTBo y4yeOHBIX 4acos,
OTBOJUMBIX Ha M3y4YCHHE DJIEKTUBHBIX KypCcOB, — He MeHee 4 HeleNbHBIX YacoB 3a J[Ba roja
oOydenus. HaGop aJIEKTHBHBIX KypCOB B cCOCTaBe NPO(MUIsS JODKEH OBITh M30BITOYHBIM TIO
CPaBHEHMIO C YHCJIOM KypCOB, KOTOpbIE 00s13aHbl BBIOpaTh ydaiuecs (He MeHee TPEX IEKTHB-
HBIX KypcoB). [1o 3JIeKTHBHBIM KypcaMm €IWHBIN TOCYJapCTBEHHBIM JK3aMEH HE MPOBOIMTCS,
OJIHAKO y4allluecs TOTOBSTCS K TOW WM UHOU popme OTUETHOCTHU (ONpEAETSeT YUUTEh).

[IpomexyTouHasi arrectanusi NMpoxoAuT B cooTBeTcTBUU ¢ "[lomokeHnem o ¢opmax,
MEPUOANIHOCTH U TIOPSAKE TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH M IMPOMEKYTOYHON aTTeCTaIriuu
o0y4aromuxcsi Mo OCHOBHBIM 001eo0pa3oBatenbHbM nporpammaM” B 'bOY COLI um. H.C.
Hoposckoro c. [Togbenbek B hopme uToroBoit KOHTpoabHOI padoTs! (MKP).

IlleHHOCTHDBIE OPMEHTHPBHI COEP:KAHUS YUeOHOIO0 MpeaMeTa: YCBOCHUE YyYallUMHCS
3HAaHUA O MHOTOOOpPA3WM >KHBBIX TENl MPHUPOJIBI, YPOBHIX OpraHU3alUd  OMOJOTUYECCKHX
CUCTEM, CYIIHOCTH MPOUCXOISAIINUX B OMOIOTUYECKUX CHCTEMaX MPOILECCOB M UX OCOOEHHOCTSIX;
03HAKOMJIEHHE yYalluXcs C METOAAMHU IMO3HAHUS )KUBOM NIPUPO/IbI; IPOBEACHUE HAOIIOACHHM 3a
OMONOTUYECKUMH OOBEKTaMH, SBICHUSMH; HCIOIB30BaHHWE MPUOOPOB M UHCTPYMEHTOB st
paccMmaTpuBaHUs KJIETOK, TKaHEH, OpraHOB, OPTraHW3MOB; OPTaHHU3AIMS U IPOBEJACHUE HATYPHBIX
U 1a00paTOPHBIX HKCIIEPUMEHTOB; OBJIA/ICHUE yUAIIUMUCA YMEHHUSIMH HaXOIUTh U UCTIOIB30BaTh
uHpopmalo 0 OMOJOTHYECKUX OOBEKTaX U SBJICHUAX, COBPEMEHHBIX HCCIICIOBAHUIX B
OMOJOTUH, MEAWIIMHE, DKOJIOTHH, O (akTopax 3M0POBBS M PHCKaA ISl OpraHM3Ma YeloBeKa,
paboTaTh C ONpEeAeNUTEeNsIMU W CHpPaBOYHMKAMH, rpadukamMu M TaOJIMIAMM; HCIIOJIb30BATh
3HaHMUS Ui OOBSCHEHUS  OWOIIOTMYECKUX  MPOIECCOB; MPUOOpPETeHHE  yJallluMHUCS
KOMIIETEHTHOCTH B PAllMOHAIBHOM HCIOJB30BaHUU HPHUPOJIHBIX PECYPCOB, 3AILIUTE OKpYKa-
IOIIEH cpenbl OT BO3JEHCTBUS HEOIArompuUATHBIX (PaKTOPOB; OLIEHUBAHUE TMOCIEICTBUN CBOEH
JEeSTEIbHOCTH B TMPUPOJE, MO OTHOIIEHHIO K COOCTBEHHOMY OpraHM3My; CTaHOBIIEHHE H
pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB YUAIUXCS, MBICTUTEIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEN
B IpOIleCCe W3YYCHHS JKUBOW TPHPOABI M WCIOJIB30BaHHWE NPHOOPETEHHBIX 3HAHWUH B
MOBCEIHEBHON JKM3HH, (POPMHUpPOBAHUE IIENIOCTHOTO MBIIUICHUS TpPHU TO3HAHUU JKHUBOU
MIPUPOJIBI; BOCIIMTAHNE PAIIHOHATBHOTO MHPOBO33PCHHSI yUAIIUXCs, IIEHHOCTHOTO OTHOIICHUS K
JKUBOU TIPUPO/IC B IEJIOM U OTACIBHBIM €€ 00beKTaM U SBJICHUSIM; (POPMUPOBAHHUE Y yUALTUXCS
OKOJIOTHYECKON, TEHETHYECKOM TPaMOTHOCTH, OOIIEH KyJbTYphl IIOBEICHUS B TPHUPO/IE;
WHTETpaIis €CTeCTBEHHOHAYYHBIX 3HAHHM.

B mporpamMmMe mpemrycMOTpPEeHO pa3BUTHE MPEACTABICHHBIX B NMPHUMEPHBIX IporpamMmax
OCHOBHOTO OOIIer0 00pa30BaHUs BHJIOB AESITEIbHOCTH 0OydaembiX. [Ipu 3TOM mpeBamupyroT
BHUJIBI JICATEIbHOCTH Ha YPOBHE IIEJIeH, IUIAHUPYEMBIX pPEe3yIbTaTOB OOyUeHHS, pPa3BUTHSA
00mIey4eOHbIX W CIEIUAIbHBIX OHOJOTHYECKUX W JKOJOTHYECKHX KommeTeHiuid. Ocoboe
BHUMaHUE YJENsSIeTCsd BKIIOYEHHUIO YYallUXCsl B IMPOEKTHYIO U HCCIIEN0BATENIbCKYIO Jes-
TETHHOCTh, OCHOBY KOTOPOH COCTaBJISIOT yMEHHUS BHJIETh MPOOJIEMY, CTaBHTh BOIIPOCHI,
dbopMynupoBaTh THUNOTE3Y, KIacCU(UIUPOBATh, HAOMIOIaTh, MPOBOAUTH OHOJIOTUYECKUI
OKCIIEPUMEHT M DKOJIOTUYECKUN MOHUTOPHHT, JENaTh BBIBOABI U YMO3AKIIOUEHUS, OOBSCHSTS,
JOKa3bIBaTh, 3alllMIIATh CBOM WJIEH, JaBaTh OINpEICNICHUs TIOHATUSAM, CpPaBHUBATh W
COTIOCTABJISITh Pa3HbIC TOUKH 3PEHHUS, CTPYKTYPUPOBATh MaTepUal.



OOpa3oBarenbHble pe3yabTaThl Ha NPOPHIEHOM YpOBHE y4eOHOTrO MpeaMeTa MOJJIexkar
OIICHKE B XOJI¢ WTOTOBOM AaTTECTAIlMH BBITYCKHUKOB OOIE00pa30BaTENbHBIX YUPEKICHHUM.
CtpykTypa U colepkaHHe JAHHOW NPOrpaMMbl OPHEHTHPOBAHBI HA MOATOTOBKY yYaIIUXCs K
cnaue EI'D mo 6uonoruu (1oJIHOTO BRITIOTHEHHS 3a1anuid yactu A, B u C).

IlnanupyemMble pe3yabTaThl 0CBOGHHS NpeaMeTa

TpeOoBaHus K pe3yjbraraMm 00yuYeHHUsI U OCBOCHHS COAEePKAHUA Kypca.

Cranpapr ycraHaBiIMBaeT TpeOOBaHMA K  pe3yiabTaraM  OCBOCHHMS  OOydYaroIMMUCS
o0pa3oBarenbHON IPOrpPaMMBbI:

JIMYHOCTHBIM, BKJIFOYAIOIM FOTOBHOCTb U CIIOCOOHOCTh O0yUaroIuXcs K CaMOPa3BUTHIO U
JUYHOCTHOMY CaMOOTPEAETICHNIO, CHOPMUPOBAHHOCTh MX MOTHBALIUU K O0YYECHUIO U
L[eJICHAIIPABJICHHOM IT03HABATEIBLHOM EATEIBHOCTH, CHCTEMbI 3HAYMMBIX COLMAJIBHBIX U
MCKINYHOCTHBIX 0THOH.I€HPII71, HNCHHOCTHO-CMBICIIOBBIX  YCTAHOBOK, OTpaXkarolnx

JIMYHOCTHBIE
U I'paXXIaHCKHUEC MMO3ULINHA B JCATCIbHOCTH,

MeTanpeAMeTHBIM, BKIIIOUAIOIIMM OCBOEHHbIE 00yUYaIOIIMMUC MEKIPEAMETHbIE TIOHATHS U
YHHUBEPCAIbHBIE yueOHbIe JNENUCTBUSA (perynsTuBHBIE, II03HaBaTEIbHEIE,

KOMMYHUKAaTHUBHBIE),

CIOCOOHOCTh X UCITIOIB30BaHMS B IO3HABATEILHON M COLMATBHOMN MPAKTHKE,

CaMOCTOSITENIbHOCTh B IUNIAHUPOBAHUU M OCYIIECTBICHUN Y4eOHOU AEATEIbHOCTU U

OpraHu3aluy yueOHOro COTpYIHUYECTBA C N€JaroraMu U CBEpCTHUKAMU, CIIOCOOHOCTD K

IIOCTPOEHUIO HMHJMBHyaJbHOM 00pa3oBaTeIbHOM TPAeKTOPUH, BJIaJCHHE HaBbIKAMU
yueOHo-

UCCIIE0BATENBCKOM, IPOCKTHON U COLMAIbHOMN JESITEIbHOCTH;

NpeaAMeTHBIM, BKJIIOYAIOIIMM OCBOCHHbIE O0YYarOIIMMHUCS B XOZ€ U3YUYEHUS yueOHOTO
npeaMera  yMeHMs, creuupuyeckue s JaHHOM MpeaMeTHOW o0nmacTd, BHJIBI

JACATCIIBHOCTHU 110
MOJIy4E€HHIO0 HOBOTO 3HAHUS B paMKax y4eOHOro mpeiMeTa, ero npeodpa3oBaHUIo U
MIPUMEHEHUIO B Y4€OHBIX, Y4EOHO-TIPOEKTHBIX U COIIMAIbHO-TIPOEKTHBIX CUTYaLlUsX,
¢dbopMHpOBaHHE HAyYHOTO THUMA MBIIIJIEHNUS, BJaJ€HHE HAayYHOM TEPMHMHOJIOTHEMH,

KIIFOYEBBIMHU
MOHATUSIMH, METOAMH U TPUEMAMH.

JInuHOCTHBIE pe3y/ibTaThl.

JInyHOCTHBIE pe3yJbTaThl OCBOEHUS 00pa30BaTEIbHOM IPOrpaMMBI 110 npeameTy «buoaorus»
OTPaXKaroT:

1) popMupoBaHME OTBETCTBEHHOTO OTHOILEHHS K YUYEHHIO, TOTOBHOCTU M CIIOCOOHOCTH

CaMOpPa3BUTHIO;

2) chopMHUPOBAaHHOCTH OCHOB CAaMOPA3BUTHSI U CAMOBOCIIMTAHUS B COOTBETCTBUU

¢ 001IeYeT0BeYECKUMHU LIEHHOCTIMUY,

3) TonepaHTHOE CO3HAHHWE U TIOBEICHHWE B TMOJUKYIBTYPHOM MHpPE, TOTOBHOCTh H
COCOOHOCTE

BECTU JUAJOT C APYTUMHU IOABMH, JOCTHUTaTh B HEM B3aUMOIOHHUMAHUS, HAXOIUTh
obmue e

U COTPYIHUYATH JJIS UX TOCTHKEHUS;

4) HaBBIKH COTPYIHUYECTBA CO CBEPCTHUKAMM, JETHbMHU MIIQJIIIIETO BO3PAcCTa, B3POCIBIMHU

o0pazoBaTeIbHOM, OOIIECTBEHHO MOJIE3HOM, Y4eOHO-UCCIeN0BaATEIbCKON, MPOSKTHOW U
ApYTrux

BUJAX JIESATEIBHOCTH;

5) HPaBCTBEHHOE CO3HAHHWE U TOBEJCHHE HAa OCHOBE YCBOCHHUsS OOIIEYEIIOBEUECKUX
IICHHOCTEH;



6) TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YHUCIIE CAaMOOOPa30BaHHIO, HA

MPOTSKEHNUU BCEH KU3ZHU;

7) 3CTETUYECKOE OTHOLIEHUE K MUPY;

8) mpuHATHE W pealu3aluI0 IIEHHOCTEH 310poBOro M 0Oe30macHoro obpasa >KU3HH,
noTpeOHOCTH

B (PM3NYECKOM CaMOCOBEPIICHCTBOBAHUY, 3aHATUSIX CIIOPTUBHO-0310POBUTEIBHOM

NeSITeIbHOCTHIO, HEMIPUATHE BPEIHBIX MPUBBIYCK: KYPEHUS, YIOTPEOICHHS aJKOTOIs,

HapKOTHUKOB;

9) GepexHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHE K (PU3UIECKOMY U

IICUXOJIOTMYECKOMY 3[I0pOBbIO, KaK COOCTBEHHOMY, TaK M JApPYIMX JIIOAEH, yMeHHue
OKa3bIBaTh

MIEPBYIO [TOMOILIb;

10) oco3HanHBI BBIOOpP Oymymied mpodeccnd ©  BO3MOXKHOCTEH —peald3aiuu
COOCTBEHHBIX

KU3HCHHBIX TJIAHOB;

11) popMupoBaHHEe FKOIOTHYECKOTO MBILIUIECHHS], TOHUMaHUsI BIMSHUS COLUAIIBHO-

HSKOHOMHYECKHX TIPOLECCOB Ha COCTOSIHME TIPUPONHOW ¥ COIMAIBLHOW CpeJbl,
npuoOpeTeHue

OTIBITA HKOJIOTO-HAMPABICHHOH e TEITbHOCTH;

MeTanpeaMeTHbIe pe3y/IbTaTbl OCBOCHUs 00pa30BaTeIbHOM POrpaMmbl 10 OUOJIOTHH

OTpPaXKAroT:

1) ymeHHe caMOCTOSATENBHO ONPENENATh LeNHU 1eSTeIbHOCTH U COCTABIIATD IIIaHbI

JESITeTbHOCTH; CAMOCTOSATEIBHO OCYIIECTBIISATH, KOHTPOJIMPOBATh U KOPPEKTHPOBATH

JeSITEeIbHOCTD; UCIIOIb30BaTh BCE BO3MOXKHBIE PECYPChI JUIs TOCTHKEHUS ITOCTaBICHHBIX
nenen

U pealn3allyy MIAHOB JeATeIbHOCTH; BEIOUPATh YCIEUIHbIE CTPATETUU B Pa3IMUHBIX

CUTYyaIUsX;

2) yMeHHe MPOAYKTUBHO OOLIAThCsl M B3aMMOJIEHCTBOBATh B MPOIIECCE COBMECTHOM

JESITeTbHOCTH, YUYUTHIBATH TIO3UIIUH IPYTUX YYACTHUKOB JIESTENEHOCTH, 3()(HEKTHBHO

paspeniatb KOHQIUKTHI;

3) BIajieHNEe HaBBIKAMH MTO3HABATENILHOW, Y4eOHO-UCCIIEIOBATEICKON M MPOEKTHON

NesITeTbHOCTH, HaBbIKaMU pa3peleHust MpoodaeM; CHOCOOHOCTh U TOTOBHOCTh K

CaMOCTOSITEIFHOMY TOWCKY METO/IOB pEIIeHHs MPAaKTUYECKUX 33134, IPUMEHEHHUIO
Pa3InYHbIX

METOJIOB TTO3HAHWS,

4) TOTOBHOCTB M CHOCOOHOCTB K CAMOCTOATENIbHOM NH(OPMALIMOHHO-TI03HABATEIbHOM

NESTeTbHOCTH, BKJIIOYash yMEHHE OpPHEHTHUPOBAThCS B  PA3IUYHBIX HMCTOYHHKAX
uHpOpMaIuH,

KPUTHYECKH OICHUBATh W MHTEPIPETHPOBATH HH(POPMAIIHIO, TIOTYIAEMYIO U3 PA3TUNIHBIX

HCTOYHUKOB;

5) yMeHHe WCIONB30BaTh CpeACTBa WH(MOPMANMOHHBIX W KOMMYHHKAITMOHHBIX
TEXHOJIOTUI

(manee — KT) B penieHnn KOTHUTUBHBIX, KOMMYHUKAaTHBHBIX M OPTaHU3alMOHHBIX 3a/1a4

coOroienreM TpeOOBaHUM IPrOHOMUKH, TEXHUKU 0€30MaCHOCTH, TUTUEHBI,

pecypcocOepekeHusi, TPaBOBBIX W JITHUYECKHX HOPM, HOpPM HH(OPMAIMOHHON
0C30ITacHOCTH;

6) yMeHUe ONpeAeNsaTh MOHATHUS, CO3/1aBaTh 00OOIICHNUS, yCTaHABINBATh AHAJIOTHH,

KJ'IaCCI/I(l)I/IIII/IpOBaTI), yYCTaHaBJIMBaThb IPUYUHHO-CJICACTBCHHBIC CBA3U, CTPOUTH
JIOTHYECKOE

paccykJeHrue, yMEHHE CO3/aBaTh, NMPUMEHSATh, MPEOOpPa30BhIBATh 3HAKH M CHUMBOJIBI,
MOACIIHN U



CXEMBI, CMBICJIOBOE UTEHHE, YMECHHE OpPTraHW30BBIBaTh Y4YEOHOE COTPYAHMYECTBO U

COBMECTHYIO
NEeSTEIbHOCTD C YUYUTEIEM U CBEPCTHUKAMU U T. J1.;

7) yMeHHE CaMOCTOSITEIbHO OILICHMBAaTh M TNPUHHUMATh pEIICHUsS, OMPEACIAIONIe

CTpareruto
IMOBEJCHMS,

8) BiajieHNE SI3BIKOBBIMH CPEACTBAMU — YMEHHUE SICHO, JIOTUYHO U TOYHO H3JIararb CBOIO

TOUKY
3pEHMUsI, UCTIONB30BaTh a/ICKBATHBIC S3bIKOBBIC CPE/ICTBA;

9) BnajgeHWe HABBIKAMH I103HABATEIbHOW PE(ICKCUU KaK OCO3HAHUS COBEPIIACMBIX

JEUCTBUI U
MBICJIUTEIIBHBIX TMPOIECCOB, UX PE3YJbTAaTOB MU OCHOBAaHWM, TPAHHUIl CBOETO 3HAHHS H

HE3HaHUS,

HOBBIX ITO3HABATEIBHBIX 337124 M CPEJCTB UX JIOCTHIKEHUS.

IIpeaMeTHBIMHU pe3y/bTaTaMM Ha JAHHOM dTarle SBISETCS MPOI0JDKeHNEe (POPMHUPOBAHUS
HAy4HbIX 3HAHUH O KUBOU MPUPOJE U 3aKOHOMEPHOCTSIX €€ Pa3BUTHS, IEPBOHAYAIBHBIX,
CUCTEMAaTU3UPOBAHHBIX TMPEACTABICHUN O OHOJOTHYEeCKMX OO0BEKTaX, IMpoIeccax,

SIBJICHHUSAX,

OCHOB  JKOJIOTHYECKOH TpaMOTHOCTH, CIOCOOHOCTH  OIICHHBATh  IOCIEICTBHS
eITEIbHOCTH

YeJIOBEKa B MPUPOJIe, TPHUOOPETEHUE OTIBbITA UCIIOIB30BAHUS PA3IMYHBIX METOIOB

rccaenoBanus (HaOIIOMCHUS, OTIBITOB, SKCIIEPUMEHTOB).

OcHOBHOe coJep:kaHue.
10 knacc (mpoduiabHbIi ypoBeHb, 102 yaca).
Beenenue (19).
buonorus — Hayka o xu3HUA. MecTo OHOJIOTHHU B CUCTEME €CTECTBEHHBIX HayK, CBsI3b OHOJIOIHH C
JIpyrumu Haykamu. O011e01onornieckrie 3aKOHOMEPHOCTH — OCHOBA JIJIsl TIOHUMAaHUS SIBIICHHU )KU3HU H
paIOHANBHOTO MPUPOAOIOIH30BAHMS.
Buosnoruyeckue cucreMsbl, mpoueccbl M UxX u3yueHue (34).
ITonsitre o cucreme. Opranu3anyst OMOJIOTHYECKUX CUCTEM, CTPYKTYpa, OCHOBHbIE IPUHIIMIIBL,
pazHoobpasue. YpoBHH opranuzamuu kuBoro. [Iporecchl, mpoucxopsmmue B OnocuctremMax. OCHOBHBIC
KpHuTepuu >xuBoro. JKnu3Hp Kak Gopma cyiiecTBoBaHusa Matepuu. OnpeaeneHne MOHIATUS «KU3HBY.
MeToap! n3yueHus OMOJIOTHYECKUX CHUCTEM U poueccoB. Hay4unoe nmo3nanue. MeTo bl OMONOTHUECKUX
HCCIIEI0BaHUN.
JemMoHcTpanum TabJIHIl U CXEM, PUCYHKOB, (poTorpaduii, GpUILMOB, OKA3bIBAIOIINX YPOBHEBYIO
OpraHU3alMIO KUBOH MIPUPOABI, METOIbI OMOJIOTHUYECKUX MCCIEI0BaHUH, CBSI3b OMOJIOIUU C APYTUMHU
HayKaMH; MPUOOPOB, 00ECTICUMBAIOIINX U3YUEHNE OUOIOTUIECKAX CUCTEM H IIPOIIECCOB.
uTtonorust — Hayka o kjetrke (34).
Krnerka — cTpykTypHO-(yHKIMOHANBHAS eqMHULA XKHUBOTO. icTopust oTKpbITUs KieTKH. PaboTs! P.I'yka,
A Jleenryka. Knerounas teopus T.1lIBanna, M.IlInelinena, P.Bupxosa. Pa3zsutue nuronoru B 20 Beke.
OCHOBHEIE MTOJNIOKEHNSI COBPEMEHHOH KIIeTOUHOU Teopruu. E€ 3HaueHue 11t pa3BuTHs OMOIOTHN U
MO3HaHMS MPUPOJIBl. MeTOABI N3yUEeHHsI KIIETKU.
JleMOHCTpPaUMM CBETOBOTO MUKPOCKOIIA, 000PYIOBaHHSA AJISl IPUTOTOBICHUS MUKPOIIPETIapaTOB;
PHUCYHKOB, CIai10B, GOTOrpaduii, HILTFOCTPUPYIOIINX 3TAIBI PA3BUTHSI IUTOJIOTUH KaK HAYKU;
MOPTPETOB YUEHBIX — IUTOJIOTOB.
JlabopaTopHas padora Nel. «YcTpoiicTBO CBETOBOrO MUKPOCKOIIA M TEXHUKA MUKPOCKOITUPOBAHUS.
XumMuyeckasi opranusanus kjietku (84)
XUMHUECKH cocTaB KIeTKH. Boja, e€ pus3nko-xuMuieckrne cBOHCTBa M OMOJIOTHIECKasi pOJib B KIIETKE.
CBoOonHas 1 cBsi3aHHAs BoJa. MUHEpaibHbIE BEIIECTBA KIETKU, UX OHOIoTnYeckas poib. bydepHbie
cucTeMbl KieTku. OpraHnyeckue KOMIIOHEHTBI KJIETKH. benkn. AMUHOKHUCIOTHBINH COCTaB OEITKOB.
CrpykTyphl 6emkoBoii Mostekyisl. CBoiicTBa OenkoB. Kimaccudukamnms 6eaxoB. yHKIIH O0SIKOB.
YrieBonasl. MoHOCaXapuabl, THCAXAPHIbI, TOTHCcaxapuabl. bruomorundeckue monuMepbl. OO TUIan
CTpOeHUs U GUIUKO-XUMHUECKUE CBOWCTBA. bruonornyeckue GyHKIUH yriieBonoB. JInnuasr —
BBICOKOMOJICKYIISIPHBIE CIOKHBIE 3pupbl. OOImuii 1aH CTPOeHNS U PU3UKO-XUMHUYECKHE CBOHCTBA.



Knaccudukarus nununos. buosoruueckas posb munuaoB B kietke. Hykineunosbie kuciorsl. JTHK u
PHK. Crpoenue, ctpykrypa, MmecroHaxoxaeHue ¢pyHkiun. Buasl PHK. AT®, crpoenue, GyHKImu.
JemoncTpauusi TaOJIHI ¥ CXEM, PUCYHKOB, CJIaiJ0B, TOKA3bIBAIOLINX CTPOCHHE MOJIEKYJT OPTaHUIECKUX
BelIECTB; MojenH cTpoeHust Monekyisl JIHK; oneiToB, nimtocTpupyromuyx cBOHCTBA OPraHUUECKUX
BEIIEeCTB, IPUHIUT IEHCTBHS (PepMEHTOB.
Jla6opaTopHble paGoThl: No2 «DepMeHTaTHBHOE paclleIUIeHHe TIEPOKCH/IA BOJIOPO/IAa B PACTUTEIHHBIX U
JKUBOTHBIX KJIeTKax», Ne3 «OOHapyskeHue O€IKOB, YTIIEBOA0B, TUIH/O0B C TOMOIIBI0 Ka4eCTBEHHBIX
peakuuii u Beienenue JJHK.

CtpoeHnue u pyHKIUMN KIeTKH (74).

DyKapuOTHUECKas U IPOKapHOTHYecKas KieTka. Hapyknas kieTo4yHas mia3Marnieckas MeMOpaHa.
Crpoenne memOpansl. E€ cBoiicTBa u pynkuun. Tpancnopt BemecTs yepe3 MmeMOpany. Knerounas
o0ostouka pacTuTeNnbHOM KiteTkd. Lluromnmasma u e€ opranouasl. BakyonsipHas cuctemMa KIIETKH.
[TonyaBTOHOMHBIE CTPYKTYPBI KJIeTKH. VX cTpoenue n pyHkun. HememMOpaHHbIe OpraHON b KICTKH.
Opranous! ABmxeHus. Kinerounslie BKIIoYeHNs. SIpo — peryasTOPHBIN HEHTpP KIETKU. XPOMOCOMBI.
Crpoenue mpokapuoTHON KiIeTKH. OCHOBHBIC OTIIMUNTENBHBIC 0COOCHHOCTH, (hOpMa U pa3MephI.
PazHooOpa3ue kietok. OcoOEHHOCTH CTPOCHUS PACTUTENHHON 1 )KHBOTHON KJIIETOK.

JdemoncTpanuu: Tabiull, CXeM, pUCYHKOB, CIIAiI0B, MUKpOQOTOrpaduii CTpOSHHS KICTOUHBIX
CTPYKTYP; MUKPOIIPETIAPATOB PACTUTEIHHBIX, )KUBOTHBIX H OaKTEPHATHHBIX KIETOK.

JlaGopaTopHbie pa6oThi: Ned «/[BrkeHre TUTOIDIa3MBbI B KJIeTKax pacTeHui», NoS «llnmazmonns
JISTUIa3MOJIM3 B PACTUTENBHBIX KIIeTKax», Ne6 «3ydyeHne cTpoeHus KIETOK pa3INyHbIX OPraHU3MOB 110
MHUKPOCKOITOM).
OO0MeH BellecTB M IPpeBpallieHUe JHeprum B KieTke (114).
ACCUMUIISIIINS ¥ TUCCUMUJISIIIAS — JIBE CTOPOHBI €MHOTO Ipoliecca Metabonu3ma. Turel oOMena
BEIIECTB. DHEpreTHIecKoe odecreueHue kiueTku: npespamienue AT® B nporeccax 0OMeHa BEIIECTB.
DepMeHTaTHBHEIN XapaKTep peakiuil KIeTouHoro Mertabonmm3ma. GepMeHTHI, KX CTPOSHUE, CBONCTBA H
MEXaHW3M JeHCTBHS. 3aBHCUMOCTb CKOPOCTH (DePMEHTATUBHBIX PEAKIUil OT pa3THIHBIX (PaKTOPOB.
[lepBU4HBIA CHHTE3 OPraHUYECKHUX BEUIECTB B KieTKe. [Imactnueckuit oomeH. @otocunres. CBeToBas u
temHoBas (a3l Ponb xnopormiactos B ¢potocunTtese. [IpeodpazoBanue cOTHEUHON SHEPTHU B SHEPTHIO
XUMHUecKuX cBsi3eil. [IpoaykruBHOCTE hoTOCHMHTE3a. BriusiHue pa3nudHbIX PakTOpOB HA CKOPOCTH
¢dorocuHTe3a. 3HaueHe poTocuHTe3a. XeMOocuHTe3. JHepreTudeckuii oomen. Tpu sTana
JHEPreTHYECKOr0 0OMEHa. Pojib MUTOXOH IpHIA B TIPOIECCax OMOXUMHUYECKOTO OKHCIeHUS. MeMOpaHHbIH
XapakTep peakiuil okuciauTenbHoro ¢pochopunuposanms. [IpenmymiecTBa a3poOHOTO IyTH OOMEHa
BEIIECTB Iepe]] aHadPOOHBIM. DPHEKTUBHOCTh PHEPreTHIeCKOro oOMeHa. Peakiinu MaTpudHOTO CHHTE3A.
[MpunHnun KoMruieMeHTapHOCTH. Peanu3aius HacaeacTBeHHON HHpopMaluy. ['eHeTHUeCKui Ko, ero
cBoiictBa. Tpanckpunmus. Tpancmsus. Komquposanue amuHOKHCIOT. Ponk pubocoM B OMOcHHTE3e
Oenka. Perymsanus oOMEHHBIX MPOIIECCOB B KileTKe. [ unoresa onepoHa. [loHsATHE 0 KIIETOUHOM
roMeocTase.
JemoncTpanum: TabnuI, cxeM, pUCYHKOB, CIIAiJI0B, WUTIOCTPUPYIOIINX PEAKIIMH IUTACTHYECKOTO 1
SHEPreTHYeCcKOro 0OMEHa M UX PETYIISINH; OIBITOB, IIOKA3BIBAIOIINX Mporiecc (POTOCHHTE3a U
BBISIBIISIIOIINX HEOOXOIUMBIC YCIIOBUS €T0 POTEKAHUSL.
JlaGopaTopHble padoThI:
Ne 7 «M3y4yenune KkaTanuTHUECKONW aKTUBHOCTHU pepMeHTa amuiiasbl», Ne§ «3yuenne ¢porocunresa u
YCIIOBHH €ro MPOTEKaHU».
Ku3HeHHBIH MUK KJIeTKH (59)
Kierounsiii ukn. MaTepdasa u muto3. OCOOEHHOCTH MPOIECCOB, IPOTEKAOIINUX B HHTEp(dase.
IloaroroBka kieTku K aeneHuto. Permukanus — peakius matpuyHoro cunresa JJHK. Ctpoenue
xpomocowm. [lonsiTre 0 xpoMmocoMHOM Habope — KapuoTune. UmionHbIiH 1 TaIuIONIHBI HAaO0PHI
xpomocoM. ['oMosornynsie xpoMocoMsl. Jlenenne kinetkn — muto3. Ctanum muro3a. Kaproknues u
IUTOKHMHE3. bronornueckoe 3HaueHne MUTO3a. AMUTO3.
JeMoHcTpanuu: TabiIuI, PUCYHKOB, CIIAWI0B, CXEeM., (PIIIEMOB, ITOKA3bIBAIOIINX MTEPHOII YKH3HEHHOTO
[UKJIa KJIETKH, CTaUN MUTO3a; MOJEJIel XpOMOCOM, MUKPOIIPENAapaTOB XPOMOCOM U MUTO3a.
JlaGopaTopubie padoTbi: Ne 9 «M3yueHre MopQoiIoruu 1 NoAcu€T XpOMOCOM Ha BpEMEHHOM Tpernapare
KOPELIKOB KOPMOBBIX 0000B», Ne10 «M3yuenne ¢a3 MUTO3a HE MOCTOSIHHOM Ipenapare KOHYHKa
KOpEIIKA JIYKa».
Ctpoenue u pyHKIUM opraHu3MoB (164)
OpranusM kak efuHoe nenoe. CTpyKTypHBIE YaCTH OpraHu3MoB. OJHOKJIETOUHBIE 1 MHOTOKJIETOYHBIE
opraam3Mbl. OCOOEHHOCTH CTPOCHHE U KU3HEAesTenbHOCTH. KoroHnanbHbIe oprann3Mel. BzanMocBs3b



YacTe MHOTOKJIETOYHOTO OpraHu3Ma. [KaHH PacTUTENbHOTO U KUBOTHOTO oprann3Ma. OCOOEHHOCTH
CTPOCHUS, MECTOHAXOXKJICHHS ¥ (YHKIIMOHUPOBaHMS. BeretaTuBHbIC 1 TeHEPATHBHBIC OPTaHbl PACTCHUH.
Opransl U cCTEMBI OpPraHOB YeJIOBEKa 1 )KMBOTHBIX. Onopa tena opranu3moB. Kapkac pactenuii.
CkeneTsl KUBOTHBIX. CTpOEHHUE U TUIIBI COEAUHEHUS KOCTeH. JIBIKeHHe opraHu3MoB. J{BIKeHue
MHOTOKJIETOYHBIX JKUBOTHBIX U YejoBeka. MpledHas cucrema. CKelleTHbIE MBIIIIBI 1 UX paboTa.
IIutanme oprann3mMoB. 3HaYeHHE MUTAHHS U THUIIEBapeHNs. ABTOTpO(HOE MMTaHUE PACTEHUH.
I'ereporpodHbie oprann3Mel. OTAenbl NHIIeBapUTENbHOTO TpakTa. [TnmeBapurenbHble xenessl. [lutanne
MMO3BOHOYHBIX KUBOTHBIX U YelloBeKa. [InimeBapurenpHas ciucreMa yenoBeka. JlpIxanne opraHu3MoB.
3uauenue. JlpIxanue y pacTeHUH U )KUBOTHBIX. OpraHsl AbIXaHUSA. JBOONHNS ABIXaTeIFHON CHCTEMBI
MO3BOHOYHBIX. OpraHbl IbIXaHUS YelIoBeKa. TpaHCIOPT BEUIECTB y OPraHU3MOB. TpaHCIIOPTHBIE
cucTeMbl pacTeHuil. TpaHcnopT BemiecTB y KUBOTHBIX. KpoBeHocHas cuctema. JlnmdooOpaienme.
Brigenenue y opranuzMoB. Oprassl BelieTIeHnA. BeinenurenpHast cuctemMa denoBeka. CTpoeHne modex.
3amuTa y opranu3MoB. CTpOCHHE KOKHY YeIOBeKa. 3amuTa opraiu3ma ot Oosie3neli. IMMyHHTET U ero
npupoja. Pa3npaxxuMocTs U peryisnys y opranu3MoB. Takcucsl. PazapakxuMocTs U perymsus y
MHOT'OKJIETOUHBIX pacTeHuil. POcT pacTeHuii B 3aBUCUMOCTH OT YCJIOBUI CPElbl U POCTOBBIX BEILIECTB.
Hepsnas cucrema xuBoTHBIX. Peduiekc u pednexropHast nyra. HepBHas cructema mo3BOHOYHBIX
JKUBOTHBIX U uenoBeka. OT/iensl TOJIOBHOTO MO3Ta, €ro yclloskHeHue. ['yMopanbHas peryssinus u
SHIOKPUHHAS CUCTEMa YelioBeKa. [ OpMOHBI, X 3HAYEHHE.
JeMoHcTpanuu: TabinIl, pUCYHKOB, CIIAHI0B, CXeM., (PHIBMOB, TIOKa3bIBAIOIINX CTPOCHHE OPTaHU3MOB;
MUKPOTIPENapaToB, BIaXXHBIX MPENapaToB, OCTEOIOTHIECKUX MIPenapaToB, repoapreB U KOJIISKIHH,
JIEMOHCTPUPYIOIIUX CTPOEHHE OPraHOB U CUCTEM OPTraHOB PAaCTEHUMN U )KUBOTHBIX; OIBITOB,
JTOKA3bIBAIOIINX HAJMYNE B PACTUTEIHHBIX U )KHBOTHBIX OPTaHM3MOB IIPOIIECCOB KU3HEACATEITHHOCTH.
JlaGopaTopubie padoTsi: Nell «CrpoeHnre u (yHKIMN BETETaATUBHBIX U TEHEPATUBHBIX OPTaHOB Yy
pacTeHuil U >KUBOTHBIX).

Pa3mHoOeHHe U pa3BUTHE OPraHu3MoB (84)
®DopMBI pa3MHOKEHHS OPTraHU3MOB. becmosoe u monoBoe pazMHoxeHue. Bupl 6ecronoro
pa3smuoxkeHud. [TonoBoe pazmuoxenue. [lonoBeie knetku. Meiios. [ToBenenue Xxpomocom B MEHO3eE.
Kpoccunrosep. buonoruueckuii cMpici Meiio3a. Meio3 B )KU3HEHHOM ITUKJIE OPraHu3MOB. PazMHOKeHIE
1 pa3BuTHe XUBOTHBIX. [lomoBsie sxenesnl. ['aMmeroreHes y >kuBoTHBIX. OOpa3oBaHUE U Pa3BUTHE
MOJIOBBIX KJIeTOK. OCOOEHHOCTH CTPOEHUs MOJIOBHIX KiIeToK. OmnogoTBopenue. [lapTeHorenes.
Onrorenes. Ctajaun 3MOpUOTeHe3a )KUBOTHBIX. POCT 1 pa3BuTHE KHUBOTHBIX. [locTaMOpHOHANBEHOE
pasButue. PasmHoxeHne u pazButue pacteHuid. ['amerodur u ciopodut. ['ameroreHes y pacteHuil.
OmIog0TBOpEHNE U Pa3BUTHE PACTUTENBHBIX OPraHN3MOB. JKU3HEHHBIE UKIIBI pacTeHui. [IBoiiHOE
OIJIOZIOTBOPEHHUE Y IBETKOBHIX pacTeHni. OOpa3oBaHHe U pa3BUTHE cEMEHH. [IpOJOIKUTEIBHOCTh
JKU3HU U IJI0JJOBUTOCTH Oprann3MoB. Poct. Ctapenue u cmepTh. Hexiterounsie () oOpMbI ’KU3HU — BUPYCHI.
OcOoOEeHHOCTH CTPOEHUS M *KU3HEHHBIN 1uKiI. PazmHoxxenue Bupycos. CIIN/l. CounanbHeie 1
MEMIIMHCKHUE TIPOOJIEMBI.
JemoncTpanum: TabiuI, pUCYHKOB, CIaliJ0B, CXeM, (GHIBMOB, TOKa3bIBAIOIIUX (DOPMBI pa3MHOXKEHHUS
OpPTraHW3MOB, CTaJIUU ME103a, CTaINH FraMeTOTreHe3a, SMOPHOHAITLHOTO U IOCTAMOPHOHAIBHOTO PAa3BUTHUS
OpraHU3MOB; MUKPOIIPENapaToB SAHIEKIETOK U CIIEPMaTO30H/I0B.
JladopaTopHblie padoThi: Nel2 «/3ydeHne raMeTorenes3a M CTPOSHHS 3PEITbIX MOJIOBBIX KJIETOK
JKUBOTHBIX Ha IMOCTOSIHHBIX MUKpOIpenapaTax».

I'eneTnka — Hayka 0 HaCJeCTBEHHOCTH U U3MEHYUBOCTH (24)

Hcropust BOSHIKHOBEHUS M PAa3BUTHS T€HETHUKHU Kak Hayku. PaboTer I'.Mennens, T.Moprana. Pomnp
OTEUYECTBEHHBIX YUEHBIX B Pa3BUTUH I€HETUKH. 3HaUeHHE reHeTUKH. OCHOBHBIE TEHETUYECKHE TOHATUS U
CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJIENbHbIE TEHBI, AIbTEPHATUBHBIC IIPU3HAKH, JOMUHAHTHBIE U
peliecCUBHBIC IPU3HAKH, TOMO3HUTOTA, TETEPO3UT0Ta, YUCThIE IUHUU, THOPH/IBI, TCHOTHUTI, HEHOTHII.
OCHOBHBIE METO/IbI TEHETHKH.
JemoncTpauum: TabnuL, pUCYHKOB, cXeM, GoTorpaduii WIUTFOCTPUPYIOMIUX JOMUHAHTHBIE U
peliecCUBHBIE TPU3HAKU Y Pa3HBIX OPTraHU3MOB, OCHOBHBIE METO/BI T€HETHKH, TIOPTPETOB YIEHBIX.

3axoHOMepHOCTH HacaeAcTBeHHOCTH (124)
MonorubpugHoe ckpemuBanne. 3akoHsl Menzens. ['mnoresa uncrorsl ramer. [loiaHoe 1 HemomHOE
JIOMMHHpPOBaHUE. AHaIN3UpYIoIlee CKpeluBanue. [IpoMexyTouHbIN XapakTep HacjleA0BaHus.
JurnbpumaHoe ckperuBanue. 3 3akoH Menpens. CIieluIeHHOS HaCIeI0BaHNEe TPU3HAKOB. 3aKOHBI
Moprana. Hapyuienue cuernnenus renoB. Kpoccunropep. XpoMocoMHas T€OpHUs HACJIEICTBEHHOCTH.
I'enernyeckue kapThl. I'eHeTHKa os1a. XpOMOCOMHOE OMpEIENICHHUE Noa. [ eHeThyecKas CTpyKTypa
MOJIOBBIX XPOMOCOM. HAacJIeJJOBaHNE TIPU3HAKOB, CIIETITICHHBIX C TIOJIOM. | €HOTHT KaK IIeJI0CTHAs CHCTEMA.



MHosxecTBeHHOE AeiicTBUE TeHoB. [lneiioTponus. MHOXecTBeHHbIHN aienu3M. KogoMuHupoBaHue.
B3aumozeiicTBue ajieNbHbIX U HEaUICNIbHBIX ['€HOB. PellleHre reHeTUIecKuX 3a1ad.
JemoncTpauun: Tabnul, pUCyHKOB, CIaliJIOB, CXeM, (PHIBMOB, TOKA3bIBAIOIINX OCHOBHEIC
3aKOHOMEPHOCTH HACJEACTBEHHOCTH MPU3HAKOB Yy OPIraHU3MOB, XPOMOCOMHOT'O MEXaHHU3Ma OTpeAeICHMUS
110714, OTIBITOB I10 CKPELIUBAHUIO IPO30(HI, TEHETUYECKHUX KapT.
JlabopaTopHas padora Nel3 «3yueHne pe3ynbTaToB MOHO U AUTHOPUIHOTO CKPEIIMBAHUS Y
Ipo30(uIb
3aKoHOMEePHOCTH U3MEHYUBOCTH (74)
BsaumoneiictBue renoTumna u cpeasl npu GopmMuposannu peHoTuna. M3MeH4nBOCTh IPU3HAKOB.
KauecTBeHHbIE U KOHYECTBEHHBIE TpU3HAKU. Buel n3MenunBocTH. Ponb cpenbl B HacIeICTBEHHOM
n3MeHunBocTH. [Ipenen u3aMeHunBoCTH Npu3Haka. Bapuannonsslil psa u BapuannonHas kpusas. Hopma
peaxnuu npu3Haka. XapakTepucTuka MoaAu(pUKaIMOHHOW n3MeHunBOCTH. HacnencTeenHas
TeHOTHITMYECKasi H3MEHUYNBOCTh. KoMOMHATHBHAS H3MEHUYNBOCTE. Meii03 U MOJI0BOM MPOIIeCcC — OCHOBBI
KOMOWHATHBHON M3MEHYHBOCTU. Posib KOMOMHATUBHOI M3MEHUYMBOCTH B CO3IaHUH Pa3HOOOpa3us
oco0eif B mpefienax OqHOTO BUAa. MyTalioHHas H3MEHIUBOCTh. Buasl myTarwil. [Tprmaunst
BO3HMKHOBEHHMS MyTalui. 3aKOHOMEPHOCTH MYTAallMOHHOT'O IpoLiecca. 3aKOH TOMOJIOTHYECKUX PAIOB B
HACJEACTBEHHOW U3MEHYHUBOCTH.
JeMoHcTpanuu: TabiuIl, cXeM, pUCYHKOB, GpoTorpaduii, caiioB, TOKa3bIBAIOIIIX OPTaHU3MEI C
PasHbBIMH BUAAMU U3MEHYHBOCTH; JKUBBIX SK3EMIUIIPOB KOMHATHBIX PACTEHUM U TOMAIIHUX )KUBOTHBIX C
pa3IMYHBIMUA BUAMH U3MEHYUBOCTH.
JladopaTopHas padora Nel4 «M3yueHue MoaubuKalmoHHON n3MeHYrBoCTH. [locTpocHue
BapUALIIOHHOTO Psiia ¥ KPUBOID».
I'enetuka yenoBeka (54)
Kapuorun uenoseka. anorpamma kapuotumna yenoBeka. MexxayHapoaHas porpamma Hcciael0BaHus
reHoma 4ejoBeka. Metoabl reHeTHKH yenoBeka. HaciencrBennsle 3a00neBanus denoBeka. [ eHHble u
XpOMOCOMHBIE O0IJIe3HH YenoBeKa. boe3sHu ¢ HacleACTBEHHOM MPeIpacioNoKeHHOCTEI0. 3HaYSHE
MEIUIMHCKOM ICHETHKH B TIPEAOTBPAILCHUH U JICUCHUH TeHEeTUYEeCKUX 3a00eBaHmii yeaoBeka. Mennko-
TeHEeTUYEeCKOe KOHCYIbTHPOBaHUE.
JemoHcTpauum: TabnuI, cxeM, pUCYHKOB, poTorpaduii, clai10B, HILTIOCTPUPYIOIINX METOAbI [€HETHUKH
yenoBeka, GoTorpaduu JII0JIeH, CTpalarollnX HACIeICTBEHHBIMHU 3a00JIEBAaHUSMH, OTHOSHIIEBBIX U
Pa3HOSIMIIEBBIX OJIM3HEIIOB.
JlabopaTopHas padora Nel5 «CocTaBiieHne 1 aHaJIU3 POJIOCIOBHBIX YETOBEKAY.
Cenekuusi opranuzmos (64)
Cenexius Kak Mpolecc U Hayka. 3apoXJAeHre CelleKInu 1 qoMecTukanus. Yuyenne H.J.Basunosa o
LEHTPax MHOroo0pas3usi U MPOUCXOXKACHUS KyIbTYPHBIX pacTeHUi. LIeHTpbI MPOMCXOXKACHUS JOMAIIHUX
JKUBOTHBIX. PONb cenexiuy B cO3aHNN COPTOB PacTeHUH U OpoA *KuBOTHBIX. [lopoaa, copt, mramMm —
MCKYCCTBEHHBIE MOMYJISIIIUY OPTaHU3MOB C KOMITJIEKCHBIMHU XO35HCTBEHHO IIEHHBIX MPHU3HAKOB. 3aKOH
TOMOJIOTMYECKHX PSIJIOB B HACTIEICTBEHHOW U3MEHYMBOCTH M €T0 3HAUCHHE JIJIsI CENIEKIIUOHHON paboThI.
MeTtobl ceneKkImoHHON padoThL. MIckyccTBeHHBIH 0TOOP. MaccoBbIi 1 HHAMBUAYAIBHBIA 0TOOP.
DKcrnepuMeHTaIbHbINA MyTarenes. [lonummonaus. ['uOpunnsanus. MHOpuIuHT., AyTOPUIMHT B CEJICKIIUU
pacTeHuit 1 )KUBOTHBIX. [Ipeononenne 6ecruroamst rnOpumoB. ['ereposuc. JJocTmkeHns CeIeKInn
pacTeHuid ¥ KUBOTHBIX. MeToabl pabotel V.B.Muuypuna.
JdemoncTpanuu: Tabnuu, cxeM, pUCYHKOB, poTorpaduii, clai10B, WUTIOCTPUPYIOIINX METO/IBI
CEJIEKIINH, COPTa KyIbTYPHBIX PACTEHUH U TIOPOJIBI JOMAIIHHUX KMBOTHBIX; MYJISDKEH U HATYPaJIbHBIX
TUIOJIOB Pa3IMYHbIX COPTOB SI0JIOHB, TPYIL, TOMATOB.
JlaGopaTopHast padora Nel6 «Onucanue peHOTUIIOB COPTOB KYJIBTYPHBIX PACTEHUI U TIOPOJ
JIOMAaITHUX )KUBOTHBIX. CpaBHEHHE WX C BUAAMH-TIPETKAMI.
buorexHosorus (74)
Buotexnonorus kak orpacib npou3BojcTsa. Mcropus passutus. O0bekTsl. OCHOBHBIE OTPACIIH.
Muxkpobuonorudueckas TeXHOIOTHs. [IpenMyiiiecTBa MUKpOOHOIOTHIECKOTo CHHTe3a. HkeHepHast
sH3uMoIorus. MiMMoOunmn3zoBaHHbIe epMeHTHI. Mcronb30Banne MUKPOOHOIOTHIECKON TEXHOJIOTHH B
NpOMBIIIeHHOCTH. KiteTouHas TeXHONIOTHs U KJIeTouHasi nHXkeHepusi. KietouHsle u TKaHeBbIe
KyJIBTYpbl. MUKPOKJIOHAJIbHOE pa3MHOKeHHE pacTeHuil. ComaTnueckas rudpuauszanusi. PekoHcTpyKius
AWLEKJIETKU U KJIOHUPOBaHHUE KUBOTHBIX. XpOMOCOMHasl U TeHHas uHxeHepust. KonctpyrnpoBaHue
pexkomOuHanTHOU JIHK. JlocTrmkeHns u mepcreKTUBEI TeHHOW nikeHepuu. Co3JaHne TPaHCTEHBIX
OpPraHu3MOB. DKOJIOTHYECKHUE 1 STHIECKHE TPOOJIEMBl T€HHON HH)KEHEPUH.
JleMoHcTpauMu: Ta0IUIl, CXEM, PUCYHKOB, poTorpaduii, cliaii0B, HITFOCTPUPYIOIIMX OCHOBHBIC



HAIPaBIEHUS U OTPACI OMOTEXHOJIOTHH, METObI | €HOM NHKEHEPUH, JIeKapCTBEHHBIX MIPEeTapaToB,
MOJTyYEHHBIX C UCTIOIB30BAHUEM JOCTIKEHUH MUKPOOHOIOTHYECKON MTPOMBIIIUIEHHOCTH

11 kaacce (1024).
HcTopusi 380 II0LHMOHHOTO yyeHus (74)
Wnen pazBuTHs OpraHndeckoro Mupa B Tpynax pumnocodoB AHTHIHOCTH. MeTtadhu3nuecKuii mepuos B
uctopuu 6uosnoruu. Cucrematrka K.JIlunues. XX.brogdoH — mepBast 5BOIIOLMOHHAS KOHICTILUS.
OposroronHas konnenus XK.b.Jlamapka. 3nauenne Tpynos Jlamapka s pa3BuTHs 9BOTIOIIMOHHON
unen u ononorun. DBomornronubie uaen D.)K.Cent-Unepa. bopsba ¢ kpeanmoHN3MOM. DBOTIOIMOHHAS
teopus Y.Jlapsuna. [Ipennockuiku BO3HUKHOBEHMS JapBUHU3MA. JKM3Hb U Hay4yHast 1eATEIbHOCTD
Y. dapBuHa. DBOIOUHUS KYJIbTYPHBIX (HOPM OpraHu3MOB. JBOIIOLUS BUIOB B Ipupoje. PazButue
sBoTFOITMOHHON Teopun Y. JlapsuHa. @opMHUpOBaHHE CHHTETHUCCKOW TEOPHUH HBOJTIOINH. 3HAUCHHEC
3BOMIOLIUOHHOTO yueHus Y.J/apeuHa.
JleMOHCTpanMu: CXeM, pUCYHKOB, CJIaii/IOB, WIITIOCTPUPYIOLINX OCHOBHBIE MOJI0KEHHS IBOJIOLIMOHHBIX
U7eH, KOHIETIINH 1 TeOpHil; MOPTPETOB YUEHBIX U (HUIT0CO(DOB.
Muxpo3soJrouns (104)
['eneTHueckre OCHOBBI SBOIOIUU. JJIEeMEHTAPHBIN 3BOTIONMOHHBIN MaTepual. DJIeMeHTapHas eIUHULIA
3BOJIFOLUU. DJIEMEHTAPHOE 3BOJIOLUOHHOE SIBICHHE. 3aKOH '€HETUYECKOro paBHoBecus Jx. Xapau,
B.BaitaOepra. [[BrmxyIire CHITbl SBONIONAA. MyTallMOHHBIN TPOoIiecC U KOMOWHATHBHAS N3MEHYHBOCTb.
[MomynsumuonHbIe BOMHBI 1 Apeiid renoB. Murpanus. M3onsaums. EctectBeHHblil oT00p Kak (akTop
sBomtonuH. [Ipennoceiiky 1 MexaHu3M AericTBust. bopn0a 3a cymectBoBanue u e€ hopmbl. Chepa u
00BEKT ICHCTBUS €CTeCTBEHHOTO 0TOOpa. PeathbHOCTh ecTecTBEHHOTO 0TOOpa B mpupoie. DopMer
ecTecTBeHHOro 0TO0pa. TBopueckas poiib. [Iprcnoco0IeHHOCTh OpraHu3MOB U €€ BOSHHKHOBEHHE.
OTtHOcHTeNbHAs 11e1eco00pa3HOCTh pucnocobneHnid. Bun u ero kpurepun. OnpeneneHue BUAA.
Crtpykrypa Buza B puponae. CriocoObl BUI000pa3oBaHusl.
JeMoHcTpanuu: TabINI, CXeM, pUCYHKOB, CIIaiI0B, (MIBMOB, repOapreB pacTeHUH, KOJUIEKITHN
JKUBOTHBIX, HIUTIOCTPUPYIOIIUX AeHCTBHE (PaKTOPOB IBOIIOLIH, TIPUCTIOCOOJICHHOCTh OPTaHU3MOB.
JlagopaTopHbie padoTnl: Nol «Onucanue Iprucrnoco0JICHHOCTH OPraHU3MOB U €€ OTHOCUTEIILHOTO
xapaktepa». Ne2 «3yueHne KkputepueB BUIa».
MaxkpodBosonus (74)
Mertonsl uzyuenus spomonunu. [lepexonnsie Gopmbl U GrioreHeTHueckue psijibl. CpaBHEHHE QIOPHI U
(hayHBI MaTEpPHUKOB, U3ydeHHE OCTPOBHOU (uIophl 1 (hayHbI. ['OMOIIOTHS U aHANOT WS, PYAUMEHTHI U
aTaBU3Mbl. 3aKOH 3apOJBIIIEBOTO CXOJICTBA, ONOreHEeTHUECKUH 3aK0H. M3yueHrne aMHHOKHUCIOTHOM
MOCJIeIOBATEIFHOCTH O€JIKOB, OMoXuMUYeckast ToMmosiorus. MoaenupoBanue 3BoIronud. Hanpasinenus
my T 3Bomtouu. [yt gocTmkenns 6uonornyeckoro mporpecca. bruonornyeckuii perpecc u
BeIMUpaHue. COOTHOILIEHHE U YepeToBaHNE HallpaBJIeHUH 3Bomonuy. Dopmbl HaIIPaBICHHON BOIIOLNH.
OO6mme mpaBuiia 3BOJIOIHH.
JemoncTpanum: TabJuIl, CXeM, PUCYHKOB, CJIAi/I0B, Ooreorpad)uuecKux KapT, WLTIOCTPUPYIOLTHX
METO/IbI U3YYEHHS IBOIIOINH; KOJUIEKIIHI, repOapreB, UCKOTTAeMbIX OCTATKOB OPTaHU3MOB, TTIOPTPETOB
YYEHBIX.
JladopaTopHas padora Ne3 «ApomMopdho3bl U MIAUOATANTALNN Y PACTEHUM U KHUBOTHBIX).
Bo3nukHoBeHuUe U pa3BUTHE KU3HU HA 3emute (144)
I'unoTe3sl 1 TEOpUHM BOZHUKHOBEHMS XKU3HU HA 3emiie. OCHOBHBIE 3Tallbl HEOPTaHUYECKON 3BOIIOLUH.
IInmanerapHas 3BOTIONHS. XUMAYECKAsT dBOITIONUS. AOMOTEHHBIM CHHTE3 OPTaHUYECKUX BemecTB. OmbIT
C.Muyutepa u I".JOpu. O6pa3zoBanue nonuMepoB U3 MoHOMepoB. KoarepBaTHbie Kariid 1 MUKpochepsbl.
[Ipotenounsl. Pubozumelr. @opmupoBanue MeMOpaH 1 BOSHUKHOBEHHE POOHOHTOB. Hauaino
opranndeckoil 3poatonnu. IlosiBnenre neppeix KiIeTok. ITpokaproThl U yKapHOThL. ['MnoTess
BO3HUKHOBCHUS 3YKapHOT. Bo3HUKHOBEHNE OCHOBHBIX HapCTB 3YKapHoOT. (DOpMI/IpOBaHI/Ie HCEKJICTOYHBIX
OpPraHU3MOB U MX 3BOJIOLMOHHOE 3HaueHre. OCHOBHBIE 3Talbl 3BOJIIOLUY PACTUTEIBHOTO MHpA.
OcHoBHbIe apoMopdo3bl 1 uaroaaanraiuu. JKusue B Boje. [lepBoie pacTeHus — Bogopociu. Beixosa Ha
cynry. [lepBbie criopoBsie pacTenusi. OCBOEHHE U 3aBOSBaHHE CYIIIN MTAITOPOTHUKOOOPa3HBIMHU.
VYcnoxaenne pasMHokeHUs. CeMeHHble pacTeHHs. OCHOBHBIE YEPTHI IBOJIOLUHN PACTUTEIBHOIO MHpa.
OCHOBHBIE 3Talbl 3BOJIOLHHN )KUBOTHOTO MUpa. OCHOBHBIE apoMOp(o3bl U uauoaaanTanuu. [lepsrie
’KHUBOTHBIC — IpocTeiinue. Crienuanu3anus | nojauMepusaius opranei. JuddepeHmaius KIeTok.
IIepBblE MHOTOKJIETOYHBIE XKUBOTHBIE. J[BYCIOMHBIE )KUBOTHBIE — KUIIIEUHONIOJOCTHBIE. [IepBbIe
TpEXCIONHBIE )KUBOTHBIE — IUIOCKHE YepBH. BBIX0OA 1 3aBOeBaHME KUBOTHBIMU CYIIH. YIIEHHUCTOHOTHE.
[TepBoie XOpaoBbIe kUBOTHBIC. JKU3HB B Bojie. PpIObl. BTOpO# BBIXO/ JKMBOTHBIX Ha CYIILY.



3eMHOBOIHBIE. 3aBOEBaHHNE TO3BOHOYHBIMU JKUBOTHBIME cymd. [Ipecmpikaromuecs. [ITuist,
Miexonurarompie. OCHOBHBIE YepPThI ABOJIOLINH KUBOTHOTO MHpa. VcTopus 3eMin u MeTO b1 e€
usydeHus. Mickonaempie OpraHndecKrue ocTaTku. ['eoxpoHonorus u e€ MeToabl. [ 'eoxpoHoIoruyeckas
urkana. PazButue xu3Hu Ha 3eMiie IO 3paM U MepruoaaM. XapakTepUCTHKaA KJIMMaTa U Ie0JIOrMUeCKIX
nporieccoB. [losBnenne, pacuBer 1 rudeIs XapakTepHbIX opraHn3MoB. CoBpeMeHHas crcTeMa
opraan4deckoro Mupa. OCHOBHBIE CHCTEMAaTHYECKHE TPYIITEI OpraHnu3MoB. O0IIas XxapakTepuCTHKa
napcTB ¥ HaauapcTB. COBPEMEHHOE COCTOSIHUE U3YUCHUS BUIOB.

JeMoHcTpanuu: TabIuI, CXeM, PUCYHKOB, CIaiI0B, WILTIOCTPUPYIOIINX OCHOBHBIE 3TAIThl PA3BUTHS
OpPTaHMYECKOTO MUpPa Ha 3eMJIe; HCKOTIAeMbIX OCTaTKOB PACTCHHUN U JKUBOTHBIX, ()OPM OKaMEHEJIOCTelH;
repOapueB pacTeHUH, KOJUICKIIUH )KUBOTHBIX, BIAKHBIX MPEIAPATOB OCHOBHBIX CHCTEMATHYCCKUX TPy
OpTaHU3MOB.

Yenosek - OuoconuaabHas cucrema (194)
AHTponoJorus — Hayka o yesnoBeke. Pa3aensl, 3agaun, Metospl. CTaHOBIIEHUE NMPEACTABICHUN O
IPOMCXOXKICHUHN YenoBeKa. Penurnosnsie Bo33penns. Hayunsie Teopun. CXonCTBa U OTJIMYHMS YEIOBEKa
1 )KUBOTHBIX. CHCTEMAaTHUYECKOE MTOJIOKEHHUE YenoBeka. CBUAETENBCTBA CXOACTBA YEIOBEKA C
JKUBOTHBIMH. J[BIKYIIIME CHITBI aHTpororeHe3a. HaciencTBeHHast “3AMEHUYMBOCTD U €CTECTBEHHBIN O0TOOP.
I'pynnoBoe cotpynHuuecTBo u o0menne. OpyauitHas 1esTeIbHOCTD U MOCTOSIHHBIC KNI,
CooTHo1IeHHEe OHOJIOTHYECKUX M COUUANBHBIX (hakTOpoB. OCHOBHBIE CTaAMK aHTponorenesa. Haxonku
MCKOIIAEMBIX OCTaTKOB, BPEMsI CYLIIECTBOBAHUS, POCT, 00BbEM MO3ra, 00pa3 )KU3HU, OPYIHsl. IBOIIOIHS
COBpPEMEHHOT0 YenoBeka. EcrecTBeHHBIN 0TOOp B momysiusix. bronornueckas SBOIONMS HHAWBUIOB.
MyTtannoHHbIH nporiecc U monmmMopdusm. [lomynsamnnonnabie BOTHBI U Apelich TeHOB, MUTPAIUS U
«a¢deKT ocHOBaTEeN» B MOMYJISIIIX COBPEMEHHOTO YenoBeka. UenoBeueckue packl. [lonsitue o pace.
Bpems u MecTo BO3HUKHOBEHHS pac. [ UmoTe3s! NOJIULIEHTpU3Ma U MOHOIIeHTpu3Ma. [IpuuuHb! u
MEXaHMU3MBI pacoreHes3a. EAMHCTBO yenoBedeckux pac. Kpurrka conpansHOro 1apBUHHM3MA U PaCH3MA.
[Ipucrioco6eHHOCT YeT0BeKa K pa3HbIM YCIOBHUAM Cpelbl. AJanTHBHBIE THUITHI TI0AeH. UenmoBek Kak
YacTh MPUPOJBI U 00IIECTBa. Y POBHU OpraHu3aluy YyenoBeka. CTPYKTYpBl YPOBHEH, IPOUCXOASLINE
MIPOLIECCHI 1 UX B3aUMOCBSI3b.
JemMoHcTpauum: TabuLl, CXeM, PUCYHKOB, CJIAH/I0B, IOKA3bIBAIOIIMX BHEITHUHA O0JIMK U 00pa3 KU3HU
MPEIKOB YeJIOBEKa, CTPYKTYPHO-(QYHKIIMOHAIBHYIO OPTaHU3aIHI0 CUCTEM OPTaHOB TeJla YeIOBEKa,
MYJISIKEW OKaMEHEJIOCTEH, IPEIMETOB MaTEPUAIbHON KYJIbTYpPbI IPEKOB YEJIOBEKA; IPUMEPOB
3JI0pPOBOTO 00pa3a KHU3HH.
JlabopaTopHas padora No4 «l13yueHne 3KOIOrMYECKUX aaTaluil YeIOBEKay.
JKoJ0rus — HaAyKa 0 HAJOPraHU3MEeHHBIX cucTeMax (24)
3apoxeHue U pa3BuTue 3kosiorun B Tpynax A.I'ymbonsara, K.®.Pynse, H.A.CeBepuoBa, 3.1 exkens,
®.Knemenrtca, B.1llendopna, A.Tenciu, B.H.Cykauéna, U.Onrona. Paznenst u 3agaun sxonoruu. CBs3b
3KOJIOTHH C IPYTUMH HayKamMH. MeTompl.
JleMOHCTpanMu: cxeMm, pUCYHKOB, CIIaiiI0B, TOKA3bIBAIOIINX Pa3IUYHbIE METO/IBI IKOJIOTHYECKUX
UCCIIeIOBaHUH, IPUOOPOB, MOPTPETOB YUEHBIX.
Opranu3mbl u cpeaa ooutanus (144)
Cpenpl oburanns oprann3MoB. MIx ocobennoctu. [Ipucnoco0i1enns opranni3MoB K KU3HU B Pa3HBIX
cpenax obutanus. DKoJIOrHIeckrue PakTophl U 3aKOHOMEPHOCTH X JeicTBUs. B3anmoneiicTBue
9KOJIOTHYEeCKHX (pakTopoB. buonornyeckuii onTUMyM U orpannduBatoniuii gpaxtop. [Ipasuno MuanMyMa
10.JIn6uxa. KOIOTHYECKUE CIIEKTPBI OPraHU3MOB. DBPHOMOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.
Knaccugukanus sxongornyeckux pakropos. AOuoruueckue ¢paktopsl. CBET U ero JeiicTBue Ha
OpraHu3Mbl. DKOJIOTUYECKHE IPYTIBI PACTEHUH U )KMBOTHBIX IO OTHOIIEHHUIO K cBeTy. CUTHANIbHAs pOJib
ceeta. @oronepuoausm. Temneparypa u e€ nelicTBueE Ha Opranu3Mbl. [[oMKHIIOTEPMHBIE U
TOMOHOTEpMHBIE OpraHu3Mbl. TeMIiepaTypHbIe TPUCIIOCOOIEHHS OpraHu3MOB. BiaxkHOCTh 1 e€ neficTBre
Ha opranu3Msl. [Iprcrnocobienus: opranu3MoB K MOJAEPKaHUI0 BOJHOTO OanaHca. ['a30BbIil 1 MOHHBIH
cocraB cpefipl. [Toua u penbed. [Toroansie u knumatuaeckue hakropsl. [IpucrnocoOeHus OpraHu3MoB K
JieicTBUIO abnoTHYecKux (pakTopoB. bruonorunyeckue putMbl. [IpuciocoO6IeHHOCTh OPraHU3MOB K
CE30HHBIM U3MEHEHHSIM YCIOBU cpebl. JKuzHenHsie popmbl oprann3MoB. OCOOEHHOCTH CTPOSHUS U
o0pa3za xu3Hu. buotnyeckue gaxropsl. Bunbl OnoTryeckux B3anMoieiicTBUi. 3HaUeHuEe OMOTHYECKHX
B3aUMOJIEMCTBUM 1UIs CYIECTBOBAaHUS OPIaHU3MOB B Cpejie OOUTaHUs U B COOOIIECTBaX.
JeMoHcTpanuu: TabIUI], CXEM, PUCYHKOB, CJIAlIOB, TIOKA3bIBAIONNX MEHCTBAE SKOJIOTHICCKUX
(aKTOpOB Ha OPraHU3MbI, OMOTHYECKHE B3aMMOOTHOLICHHUS MEXy OPTaHHU3MaMHU.
JladopaTtopHbie padoThl Ne5 «CpaBHEeHNE aHATOMHYECKIX OCOOCHHOCTEH paCTCHUH M3 pa3HBIX MECT



obutanms», Ne6 «MeToasl u3MepeHus daadudecKux GaKkToOpoB cpeabl oOuTanus», No7 «Onucanne
KU3HEHHBIX ()OPM Y pacTeHUH U HKUBOTHBIX).
JKoJIOTHYecKasi XapaKTepUCTHKA BHAA U onyasanuu (59)
DKkonoruveckast HAIIa Buaa. MHOroMmepHasi MOJielb dKosornieckoit Humu k. XarunacoHa. Pazmepsr
9KOJIOTMYECKON HUIIN U €€ cMeHa. DKOJIOTHUECKas XapakTepuCcTUKa nomyisinun. Ilomymsiuus kak
Ouosiornueckas cuctemMa. OCHOBHBIE IIOKA3aTeIH MOMYJISIIUU. DKOJIOrMYeCKast CTPYKTypa MOMYJIALHH.
Junamuka nmomynsinuu U e€ peryisiuus. Tumsl AuHaMuKH nomy siud. Kpusble BebKUBaHUs. Perynmsmus
YHCIICHHOCTH MOy isiiuu. PakTopsl CMEPTHOCTH U EMKOCTH CPEIbI.
JleMOHCTpauMM: CXeM, pUCYHKOB, Tpa(hMKOB, HILTIOCTPUPYIOLIUX MPOLECCHI, IPOUCXOAALINE B
MOMYJISIINAX; TepOapreB U KOJUICKIMHA PacCTeHUI U )KUBOTHBIX, IPUHAICKALINX K pa3HBIM
9KOJIOTHYECKUM pacaM OIHOTO BUJA.
Jlaboparopusie paboTel Ne8 «3ydeHne HKOIOTHYECKON HUIIN Y Pa3HBIX BUOB PACTEHUH M KUBOTHBIX),
Ne9 «Poct monymauuy My4yHOT0o Xpyllaka Ipu pa3HoH e€ IIIOTHOCTH U OTPaHMYCHHOCTH PECYPCOB
Cpenbh».
CoodmecTBa u 3Kojg0orndeckue cucremsol (104)
Coo0lmiecTBa OpraHu3MOB: CTPYKTYpbI U CBsi3U. bruoreonienos. Ero cTpykTypsl, cBA31 MEXAy
opranuzMamu. JKocucteMbl. CTPYKTypHBIE KOMIIOHEHTHI 9KOCUCTEMBI. KpyroBOpOT BEIIECTB M OTOKH
sHeprun. Tpodudeckue ypoBHU. Tpodrueckue nenn u cetu. OCHOBHBIC TIOKa3aTeIH. DKOJIOTHIECKIES
nupamusl. CBOCTBAa OMOTEOIIEHO30B U THAMUKA coodriecTB. [luknmaeckue m3menenns. CyKIlecCHu.
IIpuponHeie s3KocHcTeMBl. DKOCHUCTEMBI 03epa. CMelIaHHoTo JieBa. CTPYKTYpHBIE KOMIIOHEHTHI U
TpoduuecKas ceTb MPUPOAHBIX SKOCHCTEM. AHTPOTIOTEHHBIE SKOCHCTEMBIL. ATPOIKOCUCTEMBL. OTIHYHS
arposKOCUCTEM OT OMOTreoLeH030B. YpOo3kocucTemsl. MIX ocHOBHBIE KOMITOHEHTHI. ['opoackas ¢iopa u
¢bayHa. buonornueckoe u X035iCTBEHHOE 3HAYCHUE arPOIKOCHCTEM U ypOodKkocucTeM. bropasnoobpasue
— OCHOBA YCTOHYMBOCTH COOOIIECTB.
JemMoHcTpauum: TabauL, CXeM, PUCYHKOB, CJIaii10B, hoTorpaduii, MOKa3pIBAIOIINX BIUSIHUE
a0MOTHYECKHUX B OMOTHIECKUX (PAKTOPOB HA OPTAHU3MBI, CTPYKTYPY U CBSI3U B DKOCHCTEMAX, CIIOCOOOB
9KOJIOTHYECKOTO MOHUTOPHUHTA.
JlabopaTopHas padora Nel0 «MojenupoBaHue CTPYKTYp U MPOLECCOB, IPOUCXOIAIINX B
9KOCUCTEMAX).
Bbuocdepa — riaodansHas s3xocucrema (34)
Bbuocdepa — xuBas o6oouka 3emin. PazButue npeacrasienuii o ouocdepe B Tpyaax J.3rocca,
B.U.Bepnanckoro. Obnactu 6nocdeps! u eé cocras. JKuoe BemecTBo Onocgepsl 1 ero GyHKIUH.
3aKOHOMEpPHOCTH cyliecTBoBaHuUs Onocepsl. OcodeHHocTn 6uochepsl Kak ri100aIbHON 3KOCHCTEMBI.
KpyroBopoTs! BelecTs 1 OMOT€OXUMHUECKUE ITUKIIBI. PUTMUYHOCTS siBIIeHMI B Onochepe. 30HAIBHOCTh
ouocdepsl. OcHOBHBIE OMOMBI cyH. Knnmat, pacTUTeNbHBIN 1 )KMBOTHBIH MUP OCHOBHBIX OMOMOB
CYIIH.
JemoncTpanuu: TabJHIl, CXeM, PUCYHKOB, ClIaiiioB, poTtorpaduii, moka3pIBalOMIUX CTPYKTYpHBIE
KOMITOHEHTBI Onochepbl, OHOre0XMMUYECKHE TPOIECChl KpYTOBOPOTA BELIECTB M MTPEBPAIlCHHE SHEPTHH
B 6nocdepe, pazHooOpasre OCHOBHBIX OMOMOB 3€MIIH.
YenoBek u okpyxamomas cpeaa (10u)
YenoseuecTBo B Ouocdepe 3emnu. buochepras pons uenoeka. Aarponoonocdepa. [lepexon Guocheps
u Hoocepy. Bo3nelicTBue uenoBeka Ha Ouocdepy. 3arps3HeHrne BO3AYLIHOM cpenpl. OXxpaHa Bo3ayxa.
3arpsizHeHne BoHOHU cpenbl. OXpaHa BOAHBIX pecypcoB. Paspyiienne mouBbl 1 MI3SMEHEHHE KIIMMaTa.
OxpaHa MOYBEHHBIX PECYPCOB U BO3TyXa. AHTPOIIOTE€HHOE BO3ICHCTBIE HA PACTUTEIIHHBIA U YKUBOTHBIH
mup. OxpaHa pacTUTENBHOTO U KUBOTHOTO Mupa. IIpobiiemsl oxpansl mpupozsl. KpacHbeie KHUrH.
OOIIT. borannueckue cajbpl U 300J0THYECKHE TapKU. PaliioHanbHOE NPUPOIONIONG30BAHAE U
ycToiunBoe passutue. Mcromenue npupoaHbeIX pecypcoB. KoHIENIMs yCTOMYUBOTO pa3BUTHS.
«IToBectka gas Ha XXI Bex». CocyiiecTBOBaHME YeIoBeKa U mpuposl. 3akoHbl b.KommoHnepa.
I'moGanuctruka. Monenu ynpasisieMoro Mupa.
JleMoHCTpanMM: ciIai0B, GUIBMOB, MILTIOCTPUPYIONIMX BO3JCHCTBHIE YelIoBeKa Ha onocdepy,
MEPOTIPHUSITHH 110 PAMOHATEHOMY MTPUPOIOTIONB30BAHHIO, OXPaHEe BOJI, BO3yXa, I0YBbI, PACTHUTEILHOTO
Y JKMBOTHOT'O MHpa, poTorpaduil oXpaHseMbIX pacTeHUI 1 )KUBOTHBIX KpacHoil kauru P®, noprperos
YUEHBIX.

10 knace
Coaep:xanue yueOHOro nmpeamera



['naBa 1. buonoruyeckue cucTeMbl, MPOLECCH U UX U3ydeHue (3 u)
['maBa 2. [{uTomorust — Hayka o kietke (3 1)
I'maBa 3. Xumuueckasi opranusanus KJIeTkHy (8 1)
I'nmaBa 4. Ctpoenue u GyHKIUU KIeTKH (7 1)
I'maBa 5. O6meH BelecTB U peBpaileHue SHepruu B kietke (119)
['naBa 6. JKusHEHHBIN UK KIETKH (5 9)
I'maBa 7. Ctpoenue u ¢pyHKuuu opranu3mos (16 u)
['naBa 8. PasMHOXEeHHE U pa3BUTHE OPTaHU3MOB (8 )
I'naBa 9. 'eHeTKa — HayKa O HacCJIEICTBEHHOCTU U U3MEHYMBOCTU OPraHU3MOB (2 )
I'maBa 10. 3akoHOMepHOCTH HaclieACTBEHHOCTH (12 1)
I'naBa 11. 3akoHOMepHOCTH M3MeHUYMBOCTH (7 1)
I'maBa 12. I'enetuka yenoBeka (5 4)
I'naBa 13. Cenexuus opranu3mos (6 4)
I'maBa 14. buorexnonorus (7 4)
11 knace
['JIABA 1. Uctopus 3BoOIHMOHHOTO yueHus (7 9)
['JTABA 2. Mukposomtouus (10 1)
I'JTABA 3. MakposBosntonus (7 1)
['JTABA 4. Bo3HHUKHOBEHHE U Pa3BUTHUE KU3HU Ha 3emie (14 u)
I'JTABA 5. YenoBek — 6uoconuanbHas cuctema (19 q)
['JTABA 6. Dxosnorust — Hayka 0 HaJJOPraHU3MEHHbIX cucTeMax (2 u)
I'JTABA 7. Opranusmsl u cpena oouranus (14 1)
['JTABA 8. Dxonornyeckasi XapakTepucTUKa BHJa U nonyasuuu (5 9)
I'JTABA 9. CoobriectBa u 3Koorudaeckue cucteMsl (10 )
['JTABA 10. Buocdepa — rimobanpHast sxocucrema (3 1)
['JTABA 11. Yenogek u okpy>xatomias cpena (10 u)

JIUTEPATYPA

st ysammxest

1.TepemoB A.B. buonorus. buonornyeckue cucrems! u npouecchl. 10 kiace: yueOHUK
uist  obmieoOpaszoBarenbHbIX  yupexaeHuil  (mpoduibHblii  ypoBeHb)/  A.B.Tepemos,
P.A.IlerpocoBa— M.:. Muemo3una, 2020.

2. TepemoB A.B. buonorus. buonorndeckue cuctemsl U npouecchl. 11 kmacc: yqaeOHUK
Ui oOuieoOpa3oBaTeNbHbIX  yupexJaeHui  (mpoduibHbIi  ypoBeHb)  A.B.Tepemos,
P.A.IlerpocoBa— M.:. Muemo3una, 2020.

2. Aragonoa I1.b., Cusornazos B.J. buonorus pacrenuii, rpu6oB, mumiaitnukos. 10-11
KJ1acChL. YueOHoe mocodure st mpo(HITbHBIX KJIACCOB 00ITIe00pa30BaTebHBIX YUpexaeHui. M.
Hpoda, 2007.

3. Aiina @., Kaitrep J[x. CoBpemennas reservka: B 3-x T. — M: Mup,1987.

4. bronoruveckuil SHIMKIIONEIMYEcKuil cnoBapb.-M: CoBerckas sHLMKIoneaus, 1986.

5. buonorus. Dunuknonenus / I'n. pegakrop M.C.I'unsipos. - M.: bonwmas Poccuiickas
sHumKIIonenus, 2003.

6. Boponno H.H., Cyxopykoa JI.H. DBosntorus oprannyeckoro Mupa ((paxkyabTaTUBHBIN
Kypc): YuebHoe nocobue st 10-11 kmaccoB cpemneit mkonsl.2-e uzn.- M: Hayka,1996.

7. T'pun H., Crayr V., Teitnop 1. buonorus: B 3-x T.-M: Mup,1990.

8. buonorus. Sunuknonenus / ['n. pexakrop M.C.I'unsipos. - M.: bonbmas Poccuiickas
sHIMKIoneaus, 2003.

s yuuresst
1. baryeB A.C., I'ynenkoBa M.A., EneneBckuii A.I'. buonorus. bonbiioil cripaBoYHUK
JUIS IIKOJIBHUKOB M TIOCTYNAIOIINX B BY3BI.



- M.: Ipoda2004

2. bonrosa 1.B. Co6opuuk 3amad mo OOmiei 6MoJ0oTun AJ1s TOCTYMAKIINUX B BY3bL. - M.:
«Onukce 21 Bex» «Mup u oOpazoBanuey, 2005;

3. Kosznora T.A.,Kyumenko B.C. buonorus B Tabmumax 6-11 xmaccel. CripaBo4HOE
nocobwue. - M.: llpoda, 2002;

4. IlumenoB A.B., IlumenoBa N.H. buonorus. Jlugakrudyeckue matepuaibl K pa3aeny
«O6m1as OuoIoTHS.

- M.: «<M3parensctBo HII DHAC»,2004;

5.Pebposa JI.B., [IpoxopoBa E.B. AktuBHbie (popMbl 1 MeTOabI 00OyUeHUSI OHOIOTHH. -
M.: IIpocBemienue, 1997;

6. ®pocun B.H., Cusornazos B. WM. l'oToBuMCS K €AMHOMY ToOCYyJapCTBEHHOMY
sk3aMmeny: O6mas ouonorus. - M.: JIpoda, 2004. - 216¢;

Jluteparypa, 3aJaHusi B KOTOPOii peKOMEHYIOTCH B KauecTBe U3MepUTeJIeil:

1. AnacracoBa JI.II. Ob6mas Ouosorus. Junakruyeckue martepuaisl. - M.: BeHrana-
I'pad, 1997. - 240c;

2. buwonorusa: mxonpHelM Kypc. - M.: ACT-IIPECC, 2000. - 576 c: wui.-
(«YHUBepcanbHOE yueOHOe Tocooue»);

3. NBanoBa T. B. COopuuk 3amanuii mo oOmieli OMOJOTHH: TOCOOME IS yJaruxcs
obureobpasosar. yupexxaenuii /T.B. FiBanosa,

I'.C. Kanu HoBa, A.H.Msrkosa. - M.: [IpocBemenue, 2002- (IIpoBeps cBou 3HaHuA);

4. KoznmoBa T. A. Komocop C.H. JlumakTudeckue KapTOUYKH-3aJaHUS IO OOIICH
ouonorun. - M.: U3narensckuit Jlom «'enmxep», 1997. - 96¢;

5. JIepuep I'.1. O6mas 6uomnorus. [loypounsie TecTsl U 3aganus. - M.: AkBapuym, 1998;

6. CyxoBa T.C., KozmoBa T. A., Conun H. U. O6mas Ouonorus. 10-11km.: pabGogas
TeTpaab K yueOHuKy. -M; [Ipoda, 2005. - 171c;

7. O6mast 6uonorusi: YueO. mst 10-11 . ¢ yrimy6ma. usyuenuem o6mosorun B mk. /JI. B.
Beiconkas, CM. I'narones, I'.M. JlpiMuun u ap.;

nox pen. B.K. llymuoro u np. - M.: IIpocsemenue, 2001. - 462 c: ui.

MULTIMEDIA - noanepxka kypca «O01as 6Moa0rus»

JlaGopatopubiii  mpakTukyMm. buomoruss  6-11 kmacc  (yueOHOe  DIEKTPOHHOE
u3nanue),Pecnybnukanckuit MynbTumenua nestp, 2004

buonorust 9 xnacc. OOmue 3aKOHOMEPHOCTH. MyNbTUMEIUIHHOE MPUIIOKEHUE K
yuebHuky H.W.Conuna (a1ekTpoHHOE yuebHoe nznanue), Ipoda, @usukon, 2006

[Tonroroska k EI'O no 6uonoruu. DnexkTpoHHoe yueOHOe n3nanue, Jpoda, @u3nkoH,

2006 « JIabopartopust KIIETKA

* JlTaboparopuss TEHETUKA

+ Jlabopatopus SKOCUCTEMbI

Aopeca caumoe ¢ HHTEPHETE

Www.bio.1september.ru - razera «buonorus» - npuinoxeHue K «1 ceHTIOPs»

Www.bio.nature.ru - HaydHbIe HOBOCTH OMOJIOTHH

WwWWw.edi0S.ru - iaoc - HeHTp TUCTaHIIMOHHOTO 00pa30BaHHUsI

www.km.ru/education - VYueOHble Marepuaibl W cjoBapu Ha caite «Kupwmur wu
Medoamii»

http://school-collection.edu.ru Eaunas komnekmus mudpoBsix 00pa3oBaTeIbHbIX

pecypcos.

http://window.edu.ru/ EnunHOe 0KHO H0CTyIa K 00pa3oBaTeIbHBIM pecypcam

http://www.priroda.ru — IIpupozaa: HaMOHAIBHBII TOPTAI.

http://obi.img.ras.ru — ba3a 3Hanwuii 10 OMOJIOTUH YeoBeKa. YUEOHUK MO MOJICKYJISIPHOM

OMOJIOTUH YellOBeKa, OMOXUMHUU, (PU3HOIOTHUN, TEHHON U OETTKOBON MHXKEHEPHUH.

http://www.zoomax.ru — 300J10THs: YeI0BEK U JOMAIIHUE )KUBOTHBIC,

http://lwww.fipi.ru — ®enepanbHbIil HHCTUTYT NEIArOTMUYSCKUX U3MEPEHUIA.



http://www.bio.1september.ru/
http://www.bio.nature.ru/
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