T'OCYJIAPCTBEHHOE BIO/JKETHOE OBIIIEOBPA3OBATEJIBHOE YUPEXKIEHUE CAMAPCKOM OBJACTH
CPEJIHSISI OBLLIEOBPA3OBATEJABHAS IIKOJA HMEHHU 'EPOSI COBETCKOI'O COIO3A
HHUKOJIASI CTEIAHOBHUYA JOPOBCKOI'O C. IOJABEJbCK
MYHHUIIMIAJBHOI'O PAMOHA TIOXBUCTHEBCKHIM CAMAPCKOM OBJIACTH

PACCMOTPEHO MPOBEPEHO YTBEPXIEHO
PyxoBomurens MO 3am. nupekropa mo YP Hupexrop 'bOY COII nm
/I'mankoa W.B. /Cyxopyxkosa T.B. H.C.Joposckoro c.ITogbennsck

B.H.VY3nseB

[porokom Ne 1 IMpukaz Ne 1
or« 29 » 08 2022 . oT«__»_ 2022 .

C=RU, O=IBOY COU
nm.H.C.[lopoBckoro
c.Nop6enbck, CN=B.H.Y3as5€eB,
l \ E=podbel_sch phvy@samara.edu.r
’ ‘ 00e2de620d21d26701
PABOYASA TIPOI'PAMMA
o omosiorum (MpouabLHbIN YPOBEHbD)
YpoBeHb IPOrpamMmel

OCHOBHOe€ 00111ee o0pa3zoBaHue
10-11 kaaccesr ®I'OC 000

c

IIporpamma:
TepemoB A.B., IletpocoBa P.A. [Iporpammsl 1j1s1 06111€00pa3oBaTeIbHBIX

yupexaeHnil. buonormyeckue cucrteMsl u nponeccel. 10-11 kimaccesr
(mpoduibHEI ypoBeHb). M.: Muemosuna, 2012. -72c.

YueOHuku:

- buonorus. buonornyeckue cuctemsl v niporiecchl. 10 knacc: yd4eOHUK Jyist
00111e00pa30BaTeNbHBIX yUpekaeHui (mpoduibHbIN ypoBeHs)/ A.B. Tepemos, P.A
[lerpocoBa. — 2-e uzn., uctp. M.: Muemoszuna, 2020. — 400 c.: .

- buonorus. buonornyeckue cuctemsl 1 riporiecchl. 11 kimacc: yueOHUK st
00111e00pa30oBaTeNbHBIX yUpekaeHui (podriibHbI ypoBeHs) A.B. Tepemos, P.A.
[lerpocoBa. — 2-¢ u3n., uctp. M.: Muaemoszuna, 2020-. — 400 c.: w1,

CocraButens (1):
Trotuna M.I1. — nepBas kareropus

ITonGennek, 2022



INOACHUTEJIBHASA 3AIIMCKA

Pabouas mnporpamma cocTaBieHa Ha OCHOBE Mporpammbl 00IIe00pa3oBaTeIbHbBIX
YUPEKICHUM: Tepemo A.B., IlerpocoBa P.A. Ilporpammsl miis o61rieoOpa3oBaTeabHbIX
yupexaenuii. buonornyeckue cucremsl u mporecchl. 10-11 xmaccel (MpoQUIBHBINA YPOBEHB).
M.: Muemo3uHa, 2012. -72c.

Ilenv  oOyuyeHmss  OWOJIOTMH:  OBJAJCHUE  YYAIUMHUCA  CHCTEMOH  OOIIMX
€CTEeCTBEHHOHAYYHBIX M  CHEHUAIbHBIX  OHMOJOTMYECKUX  3HAHHWM, 00ecrnednBarOIIUX
(dopMHpOBaHHE PALMMOHATBHOIO MHPOBO33PEHHUS JIMYHOCTH W  HPABCTBEHHO-3TUYECKOTO
OTHONICHHUS K KUBOI MPUPOJE.

3aoauu npoghunvnozo odyuenun o6uonozuu:

- YCBOGHHUE yYalIUMHCS 3HAHUM 0 MHOT0OOpa3uu TeJ KUBOM MPUPOABI, YPOBHSIX OpraHU3aINH
OMOJIOTUYECKUX CUCTEM, CYITHOCTH MPOUCXOIAIINX B OMOCUCTEMAX MPOIECCOB U UX
0COOEHHOCTHX;

- O3HAKOMJICHHE YJaIINXCsl C METOJaMH MTO3HAHUS JKUBOM MPUPOIBL; TPOBEIEHIE HAOIIOACHUI
3a OMOJIOTUYECKMMH 00bEKTaMH, SIBICHUSIMU; UCIIOIb30BaHHE MPUOOPOB U MHCTPYMEHTOB JJIs1
paccMaTpuBaHUs KJIETOK, TKaHEH, OpraHOB, OPTraHU3MOB; OpPTraHU3AIHS U IIPOBEJCHHE
71a00paTOPHBIX SKCIIEPUMEHTOB;

- OBJIQICHUE YYAIIMMHCS YMEHUSMH HaXOAUTh M UCIIOIB30BATh HHPOPMALIUIO O OMOIOTHIECKUX
00BEKTaxX U ABIECHUSIX, COBPEMEHHBIX UCCIICIOBAHUSIX B OMOJIOTHH, MEIUIIMHE, YIKOJIOTHUHU, O
(axTopax 370pOBbs M pUCKA I OPraHW3Ma YeI0BeKa; padoTaTh C ONMPEACIUTEISIMHU 1
CIIPaBOYHHUKAMHU, rpapuKaMu, TaOIUIIAMU; UCTIONb30BaTh 3HAHUS 111 O0BICHEHUS
OMOJOrNYECKUX MPOLIECCOB;

- IPUOOPETEeHNE YYallUMUCA KOMIIETEHTHOCTH B PAllMOHAILHOM HCIIOJIb30BAHUN TIPUPOTHBIX
PECYPCOB, 3aIUTE OKPY>KAIOLICH CPeIbl; OLIEHUBAHHUE TIOCIIECICTBHIA ACITEIHbHOCTH YEJIOBEKA B
MPUPOJIE, IO OTHOIICHHUIO K COOCTBEHHOMY OpPraHU3MY;

- CTAaHOBJICHUE U Pa3BUTHE TI03HABATEIbHBIX HHTEPECOB YUAIIMXCS, MBICITUTEIbHBIX U
TBOPUYECKUX CIIOCOOHOCTEH; (hOpMHUPOBAHHE 1IETIOCTHOTO MBIIIIEHUS MPU TO3HAHUH KUBOU
TIPUPOJIBI;

- BOCIIUTaHKE PaAIlOHATHHOTO MUPOBO33PEHHUS YUAIIUXCSl, ICHHOCTHOTO OTHOIIIEHUS K KUBOM
NPUPOJIE B IIEJIOM U K OTAETHHBIM €€ 00BEKTaM U SIBICHUIM; (POpMHUPOBaHHE SKOJIOTUIECKOH,
TeHETUUYECKOM TPaMOTHOCTH, OOIIEH KyIbTYPhl OBEICHUS B IPUPO/]IC; UHTETPALIUH
€CTECTBEHHO-HAyYHBIX 3HAHUM.

OO6pa3zoBaTenbHBIC Pe3yIbTaThl Ha MPOPUILHOM YPOBHE YUEOHOTO MpeIMeTa MOAJIekKaT
OIICHKE B X0/I€ UTOTOBOM aTTecTalnu. CTPYKTypa U CoJepKaHUE MPOTPaMMbl OPUEHTUPOBAHBI
Ha OATOTOBKY K caade EI'D mo 6uomnorum.

CrpykTypa nporpamMmmsl.

[Iporpamma mpeaHa3zHaueHa JJis 001Ie00pa3oBaTeIbHON MOATOTOBKY yuammuxcst 10—11
KJIACCOB  CTapmiell  IIKONbl ~ XUMHUKO-OMOJIOTUYECKOT0,  OHOoNOro-reorpaguueckoro u
arpoTexHoJyioru-dyeckoro mnpoduieii. Ha mpodunsHOM ypoBHE OHOIIOTHYECKOE 0O0pa3oBaHUE
NpU3BaHO O00€CMeYnTh BHIOOP ydammMmucs Oyaymed mpodeccuu, OBJIaJeHHE 3HAHUSMU,
HEOOXOIUMBIMU JUIS MOCTYIUIEHHUSI B YUPEXKICHUS CPEIHEro M BbICIIEro MpodhecCHOHAIBLHOTO
o0pa3oBaHUS U TPOJOIDKEHUS W3Y4YCHHs] OHOJOTUU Ha OWOJOTMYECKUX, MEAMIIMHCKHX,
arpoTEXHOJIOTUYECKUX CIENUaNbHOCTAX U (akynbrerax. [Iporpamma MokeT OBITH TaKxke
UCTIONIb30BaHA Ui TMOATOTOBKM COOTBETCTBYIOIIMX BO3PACTHBIX TPYIN  CIIyIIaTelNeH,
M3Y4YaoIKX OMOJIOTHIO B KauecTBE MPOoGUIbHONW JUCHUILIUHBI B IPYTUX yU4E€OHBIX 3aBEACHUSX.

O0masi XapakTepUCTHKAa Y4YeOHOro mnpeamMera. Y4yeOHBI MaTepualn JIOTUYECKH
MPOJIOIKAET CoJIepKaHue Kypca OMOIOrMH OCHOBHOM IHIKOJIBI, PACIIUPSIET U YIIIyOJIsieT 3HaHUS O
pacTeHusIX, KUBOTHBIX, TprbOax, OaKTepHsX, OpPraHU3ME YeJIOBEKa, OOIIMX 3aKOHOMEPHOCTSIX
JKU3HU; BKJIIOYAET JOMOJHUTEIbHbIE OMOJIOTMYECKHEe M JKojornyeckue cBeaeHus. CTpykTypa



MPOrpaMMbl OTPa)kaeT CYLIECTBYIOIIME CUCTEMHO-YPOBHEBBIM W 3BOJIOLMOHHBIA MOAXOABI K
M3YYCHHUIO OMOJIOTHUH B 00IIeoOpazoBaTebHON 1mKoje. EE mpeameToM sSBIsSETCS pacCMOTPEHHE
CBOMCTB M 3aKOHOMEPHOCTEH, XapaKTepHbIX [UIsI OPraHMYECKOro MHpa, 3aKOHOB €ro
UCTOPUYECKOTO Pa3BUTUS. B CBS3M ¢ 3TMM akUEHT CAENaH Ha CHCTEMaTHU3aluu, 0000IIeHNH,
yrayOlIeHnu U PacliupeHuu (0 MPeBY30BCKOTO YPOBHsS) OMONOTMYECKUX 3HAHUHN ydalluxcs,
NPHOOPETEHHBIX MU paHee MPU U3yYSHUH Pa3JIeioB Kypca OMOJIOTHY B OCHOBHOM IIKOJIE.

B 10-m kmacce TeMbl mpOrpaMMbl MOCBSIIEHBI PACCMOTPEHHUIO OOIIUX OCOOEHHOCTEH
OMOJIOTUYECKUX CUCTEM M IMPOIIECCOB, OCHOB MOJICKYJISIPHOW OMOJIOTHU, IIUTOJIOTHH, T€HETHKH,
CEJIEKIINH; TTOBTOPEHUIO 3HAHUHN ydaluxcs 1mo OOTaHUKe, 300JI0TMH, aHATOMHUHM U (DU3HOJIOTHH
gyenmoBeka. B 11-M kimacce mpomosmkaercs 3HAKOMCTBO C OWOJIOTMYECKUMH CHCTEMaMu H
npoleccaMy Ha MOMYJISIIMOHHO-BUI0OBOM, OHOT€OLIEHOTHYECKOM U OHOCPEpHOM YPOBHIX,
U3y4aeTcs IBOJIOIMOHHOE YICHHE, OCHOBBI 9KOJIOTUH B yUeHHE 0 Onocdepe.

Matepuan mporpaMMbl HalpaBlIeH Ha OCBOCHHE YYAlllUMHUCA CHUCTEMbl OMOJIOTMYECKUX
3HAHMI: OWMOJOTHMYECKUX TEOPUU W 3aKOHOB, HJEH W MPHUHIMIIOB, JIEKANUX B OCHOBE
COBPEMEHHOM EeCTeCTBEHHO-HAyYHOM KapTUHbI MHUpPA; O CTPOCHHMHM, MHOroo0pasuu H
OCOOEHHOCTSIX KJIETKH, OpPraHu3Ma, MOMYJSIIMM, OMOIIEHO3a, SKOCUCTEMBI; O BBIIAIOLIUXCS
HAyYHBIX JOCTH)KCHUSX, COBPEMEHHBIX MCCIEIOBAHUSAX B OWOJIOrMH, MPUKIATHBIX acleKTax
Ouosiornueckux 3HaHWM. JlJIsi pa3BUTHS W TOAJEpkKAHUS MHTEpEca ydalluxcs K OHOJIOTHH
Hapsly CO 3HAYUTEIbHBIM O0BEMOM TEOPETHYECKOrO0 MaTepuaja B KaKIOW TeMe Mporpammbl
MPEAYCMOTPEHO 3HAKOMCTBO C HMCTOPHEH CTAHOBJICHMSI M PA3BUTHS TOW WM MHOM 00JIacTh
OMOJOruM, BKIAJOM OTEYECTBEHHBIX U 3apyOeXHBIX YYEHBIX B pElIeHHE BaKHEHUIINX
OHMOJIOTUYECKHUX B HKOJIOTHYECKUX MTPOOIIEM.

B nmporpamme npenycMOTpeHbI JeMOHCTpalus OUOJIOrHYecKUX OOBEKTOB U MPOLIECCOB,
9KPaHHO-3BYKOBBIX CpEACTB OOydYeHHUs, TNpPUMEHEHUE HWH(HOPMANNOHHO-KOMITBIOTEPHBIX
TEXHOJIOTHi, a TaKk)Ke MpoBeJleHHue Tab0PaTOPHBIX IKCHEPUMEHTOB, SKCKYPCUN Ha MPUPOIY, B
My3ed, Ha OHWOJIOTHYECKHME CTaHLWU, PEHICHWE TEeHETHMYECKHMX M DJKOJIOTHYECKUX 3ajad.
TeopeTnueckuii MaTepuan MpoOrpaMMbl JOMONHIET Jab0opaTopHbIil mpakTukyMm. Ero temartuka
MO3BOJIIET OOBEAWHUTH HECKOJIBKO OJM3KHUX IO COACPXKAHHUIO JIabOpaTOPHBIX pabOT B OJHO
MPaKTUYECKOE 3aHSATHE, LIEJICHANIPABICHHO 3aKPENUTh TEOPETHUYECKUN Marepuan, pa3BUThH
MPaKTUYECKHE YMEHMS yUaluXCs, UX MHTEIUIEKTyalbHbIE U TBOPUYECKHE CIIOCOOHOCTH. B mpo-
rpaMMe JlaH MepedeHb J1adopaTOpHBIX paboT, a TakXKe MPHUBEACHO MPUMEPHOE pacIpe/eicHIe
y4eOHOr0 BpEMEHH 110 TEMaM B yacax.

Mecto npeamera «buosorus» B 0a3MCHOM y4eOHOM IIaHe
Ha usyuenue kypca Ounonoruu Boiaenero 201 gac, B Tom uucie B 10 kiacce — 102 gaca (3 yaca B
Henenmo), B 11 kmacce — 99 vacos (3 yaca B Henento).

[IpomexxyTouHas arrectauusi NMpoXoAUT B cooTBeTcTBUU ¢ '"llomoxkeHnem o Qopmax,
HNEPUOANYHOCTH U TOPSAAKE TEKYIIEro KOHTPOJIS YCHEBAEMOCTH M MPOMEKYTOYHOM aTTecTaluu
o0Oyyaromuxcsi 0 OCHOBHBIM 0011e0o0pazoBaTensHbiM Mporpammam” B 'bOY COII um. H.C.
JHoposckoro c. [Togbenbek B hopme uroroBoit KOHTpobHOI padotsl (MKP).

Mecto pasgesa B Kypce OuoJiorMd W B y4deOHoM 1uiaHe. Pasnen «buosorus.
buonoruueckue cuCTEMBbl U MPOLECCHD» SBISIETCS 3aBEPLIAIOLIMM B Kypce OMOJIOTHH OOLIero
cpeaHero (MMoJHOro) oOpa3oBaHUs M NpEAHA3HAYeH IS MPOQUILHOTO O0yuYeHHs ydyalluxcs B
crapmux kiaccax. [IpopunbHoe oOyueHHe MpeanojaraeT COKpalleHue WHBAPHAHTHOIO
KOMIIOHEHTa y4yeOHOro IJlaHa U pacllipeHHe BapuaTUBHOM ero yacTu. B orTinune ot moxaeneit
MIKOJ C YIIyOJIEHHBIM M3YYEHHUEM OT/ENbHbIX YUeOHBIX MPEIMETOB, KOIa, KaK MPaBUJIO, OJUH
npeIMeT Hu3ydaercs Mo YriayOn€HHON mporpaMme, a OCTallbHble — Ha 0a30BOM YpOBHE,
peanu3anys npopuIbHOro 00y4eHHs] BO3MOXKHA TOJIBKO NPH YCIOBHUHM COKpAIIEHUs y4eOHOTro
MaTepuaia Henpo(UIbHBIX  Yy4E€OHBIX TMPEAMETOB U  paCUIMpeHUs NpodUIbHBIX U
HOIEP>KUBAIOLINX JTUCIUILIINH.

[IpodunpHelii yueOHBIN MpeaMeT sIBIsieTCs 00sA3aTeIbHBIM JJIs yJallluXcsi, BEIOpaBIIMX
JaHHBIA TPOUIH 00yUEeHUS.



Baxxnoe mecto B cucreme mnpoUILHOTO OOy4YeHHS 3aHHMAIOT TaKXKe O3JICKTUBHBIC
yueOHbIC TpPEIMEThl, Y4eOHbIC MPAKTHUKU, MPOEKTHI, HccleaoBarenbckas JlesrenpbHocTh (12
HEJEeNbHBIX YacoB 3a JBa roja OOy4eHHs), KOTOpble BCcE' BMECTE COCTABJISIIOT KOMIIOHEHT
00pa30BaTENILHOTO yUPEkKACHUS (IIKOJIbHBIN KOMIIOHEHT). DJIEKTUBHBIC YUE€OHBIC MTPEIMETh —
oOs3aTenpHble  y4eOHBIE TMpEAMETHl IO BBIOOPY YydYalIUXCs — CIYXaT CBOEOOpa3HOi
«HAACTPONKOI» MPOPUIBHOTO Yy4eOHOrO MpeaMeTa, KOrjaa TakoW TOMOJIHUTENBHBIA MpenMeT
CTAaHOBUTCA YIIIyOJNEHHBIM; Pa3BUBAET COJIEpPKAHUE OJHOTO U3 0A30BBIX YUEOHBIX MPEIMETOB,
4yr0 o0ecrneynBaeT MOJACPKKY HW3Y4eHHUs NPOPHIBHONW JUCHUUIUIMHBL,  CIIOCOOCTBYET
YIIOBJIETBOPEHHUIO I[I03HABATENIbHBIX MHTEpPEecOB ydamuxcs. KoinyecTBO y4eOHBIX 4YacoB,
OTBOJUMBIX Ha M3y4YEHHE DIEKTUBHBIX KypCOB, — HE MeHee 4 HEIEIbHBIX 4acoB 3a J(Ba roja
0o0ydeHusi. HaGop 3JIeKTMBHBIX KYypCOB B COCTaBe MPO(MIIS TOJDKEH OBITh HM30BITOYHBIM IIO
CPaBHEHHIO C YUCIIOM KypCOB, KOTOpbIe 00s3aHbI BEIOPATh ydaluecs (He MEHee TPEX IJIeKTHUB-
HBIX KypcoB). Ilo 3/eKTUBHBIM Kypcam €IMHBIN TOCYIapCTBEHHBIH SK3aMEH HE MPOBOAMTCA,
OJTHAKO yYaIllUecs TOTOBATCS K TOW WM MHOM opMe OTYETHOCTH (ONPEACTSeT YUUTENb).

[IpomexyTouHas aTTecTtauus OPOXOAUT B cooTBercTBUHU ¢ "llonoxenuem o Qopmax,
NEPUOAUYHOCTH U MOPAIKE TEKYILIEro KOHTPOJI yCIIEBAEMOCTU U MPOMEXKYTOYHON aTTeCcTalluu
0o0yJaromuxcsi Mo OCHOBHBIM 001eo0pa3oBaTenbHbM nporpammam” B 'bOY COILI um. H.C.
Hoposckoro c. [Togbenbek B hopme uToroBoit KOHTpOIbHOI padoTs! (UKP).

ILleHHOCTHDBIE OPMEHTHPBHI COEPKAHUS YUeOHOI0 MpeaMeTa: YCBOCHUE yYalIUMHCS
3HaHUH O MHOT000pa3sWM JKUBBIX TeNl HPUPOABI, YPOBHSIX OpPraHM3alUN  OWOJIOTHYECKUX
CUCTEM, CYIIHOCTH MPOUCXOISIIINUX B OMOIOTUYECKUX CUCTEMaX MPOLECCOB U MX OCOOEHHOCTSX;
03HAKOMJICHHE yYalIuXcs C METOAAMHU IO3HAHUS )KUBOM MPUPO/IbI; IPOBEACHUE HAOIIOACHHM 3a
OMOJOTHYECKUMH OOBEKTaMU, SBICHUSMU; HCIIOJIb30BaHUE MPUOOPOB M WHCTPYMEHTOB st
paccMmaTpuBaHus KJIETOK, TKaHEH, OpraHOB, OPraHU3MOB; OpraHU3alMsl U IPOBEACHUE HaTYPHBIX
1 1a00paTOPHBIX HKCIIEPUMEHTOB; OBJIAJICHUE yUAIIUMUCA YMEHUSIMH HaXOAUTh U UCIIOJIb30BATh
uH(popMaLMi0 O OHMOJOrM4YeCKHX OOBEKTaX WU SIBICHUSIX, COBPEMEHHBIX HCCIIEIOBAaHUSIX B
OMonoruM, MEIUIIMHE, DKOJIOTHUH, O (akTopax 3M0pOBbS M PHUCKA JJII OpraHM3Ma 4eJOBEKa;
paboTaTh C ONpEAENUTENSIMU W CIpPaBOYHMKAMH, rpadukamMu W TaOIUIIAMM; HCIIOJIb30BATh
3HaHUS Ui OOBACHEHMsT OHOJIOTMYECKHX  NPOLIECCOB; NPUOOpPETEHHE  yJalluMHCS
KOMIIETEHTHOCTH B PAllMOHAIBHOM HCIOJB30BAaHUU HPHUPOJIHBIX PECYPCOB, 3aILUTE OKpYXKa-
IOl cpesbl OT BO3/AEHCTBHS HEOJIaronpHATHBIX (PAKTOPOB; OLIEHWBAHUE MOCIEACTBHIA CBOEH
JEeSTeIbHOCTH B TPUPOJE, MO OTHOIIEHHIO K COOCTBEHHOMY OpraHHM3My; CTaHOBIIEHHE H
pasBUTHE MMO3HABATEIbHBIX MHTEPECOB YUYAIIHUXCSI, MBICIUTENBHBIX U TBOPUYECKUX CIIOCOOHOCTEH
B IIpollecC€ HU3YYEHMsI JKUBOM MPHUPOAbI M HCHOJIb30BAaHUE NPUOOPETEHHBIX 3HAHUU B
MOBCEHEBHOM KHU3HHM;, (HOPMUPOBAHHME IIEIOCTHOTO MBIIUICHUS] MNpPU TIO3HAHUM KHBOH
IPUPO/IBI;BOCIIUTAHNE PAIIMOHATIBHOIO MHPOBO33PEHHS y4YaIIUXCsl, IEHHOCTHOTO OTHOLIEHUS K
KHUBOW MPHUPOJIE B LIEIIOM U OTJENbHBIM €€ 00BbEKTaM M SBJICHUSAM; (OPMUPOBAHHUE y ydaIUXCS
HKOJIOTUYECKON, TEHETHYECKOM TPaMOTHOCTH, OOIIEH KyJIbTYphl TOBEICHHS B TMPHUPOJIE;
MHTETpALUs €CTECTBEHHOHAYYHbIX 3HAaHUM.

B mporpamme npenycMOTpeHO pa3BUTHE MPEICTABIECHHBIX B IMPUMEPHBIX Mporpammax
OCHOBHOT'O 00IIIero o0pa3oBaHMs BHJIOB JEATEILHOCTH 0OydaeMbIx. [Ipu 3TOM mpeBaiupyroT
BUJbl JESITEILHOCTH Ha YpOBHE IeNied, IJIaHUPYEeMbIX pe3yJbTaTOB OOYy4YeHHs, pa3BUTHUSA
00I11eyuyeOHbIX M CIEUUAIBHBIX OHMOJOTMYECKMX W JKOJIOTMYECKHUX KommeTeHiuid. Ocoboe
BHUMaHUE YJENsSIeTCsd BKIIOYEHHUIO YYalllUXCsl B IMPOEKTHYIO U HCCIEI0BATENbCKYIO Jesi-
TEJIBHOCTh, OCHOBY KOTOpPOW COCTaBJIIOT YMEHHUS BHUJAETh INpoOJIeMy, CTaBUTh BOIPOCHI,
dbopMynupoBaTh THUNOTE3Y, KiIacCU(UIUPOBaTh, HAOIIOIaTh, MPOBOAUTH OHOJIOTUYECKUI
HKCIEPUMEHT U SKOJIOTMYECKUA MOHHTOPHUHT, JI€JIaTh BBIBOABI U YMO3AKIIOUEHHUS, OOBSICHITD,
JOKa3bIBaTh, 3alllMIIATh CBOM UJAEH, JaBaTh OINpEIENIeHHUs TOHATUSAM, CpPaBHUBATh W
COIIOCTABJISITh Pa3HbIE TOUKH 3PEHUS, CTPYKTYpUPOBATh MaTepHall.

OO6pa3zoBaTenbHBIC PE3yIbTaThl HA MPOPUIHFHOM YPOBHE YUEOHOTO TIPEIMETA MOIeKAT
OLIEHKE B X0/1€ UTOTOBOM aTTECTAallUU BBITYCKHUKOB 00I11€00pa30BaTEIbHBIX YUPEKICHUHN.
CtpyKTypa U colepkaHue JaHHON MpOorpaMMbl OpUEHTUPOBAHBI HAa OJIMOTOBKY YJalluXcsl K



cnaue EI'D mo Ouosoruu.

BOCHUTATEJIbHBIA NIOTEHIIUAJ YPOKA «BUOJIOI U »
PEAJIMBYETCSA YEPE3:

® YCTaHOBJICHHE JIOBEPUTEIIbHBIX OTHOIICHUN MEX]ly YUUTEIEM U €r0 YYeHUKaMH,
CIIOCOOCTBYIOUIUX MO3UTUBHOMY BOCTIPUATHIO YYAIIUMUCS TPEOOBAHUM U MPOCKHO
YUUTENs, MPUBJICYCHUIO UX BHUMAHMS K OOCYXKJaeMoil Ha ypoke uHbopmalu,
aKTUBU3AIMU WX TTO3HABATEIHLHOMN JAEATEIbHOCTH,
® MOOYXJCHUE IIKOJHHUKOB COOJIOATh HAa YPOKE OOIIEIPUHSATHIE HOPMBI
MOBEJCHUS, TpaBUjia OOIICHHWS CO CTAPIIMMHU (YYHTEISIMH) M CBEPCTHUKAMHU
(ILIKONBHUKAMU), TPUHIUIIBI y4eOHON JUCHUIUIUHBI U CAaMOOPTaHU3AIINHY;
® [IpUBJICYCHHE BHUMAHMS IIKOJBHUKOB K IIEHHOCTHOMY aCIEKTy M3y4aeMbIX Ha
ypOKax SBJICHUM, OpraHu3aiusi ux padoThl ¢ MOJy4aeMOM HAa YPOKE COLMAIILHO
3HaUMMOM HHOpMAIE — HWHUIMUPOBAHHE €€ OOCYKICHHs, BBICKa3bIBAHUS
yUYaIllMMHUCS] CBOETO MHEHHUS TI0 €€ MOBO/IY, BEIPAOOTKM CBOETO K HEM OTHOIICHHUS;
® JIEMOHCTPAILMIO JETAM MPUMEPOB OTBETCTBEHHOTO, T'PAXKJIAHCKOTO IMOBEICHMUS,
MPOSIBJICHUSI YEJIOBEKOJIIOOUS U J0OPOCEPAECYHOCTH, MOAOOP COOTBETCTBYIOIIMX
TEKCTOB [IJI1 YTEHHWs, 3aJad il peuieHus, NpOoOJEMHBIX CHUTyallud s
00CyXIeHHUsI B KJ1acce;
® MPUMEHEHHWE HAa YpPOKE HWHTEPAKTHUBHBIX (opM pabOThl  yyanuxcs:
WHTEJUICKTYalbHBIX ~ UTpP, CTUMYJIHUPYIOUIUX  [MO3HABATEIbHYIO  MOTHBAIIMIO
IIKOJbHUKOB; IUIAKTUYECKOrO Tearpa, T/€ IOJyYCHHbIE HAa YPOKE 3HaHUs
OOBITPBIBAIOTCS B TEaTPAJIbHBIX TOCTAHOBKAaX; JHUCKYCCHM, KOTOpBIE Jar0T
y4almmMcs BO3MOXKHOCTb MPUOOPECTU OMBIT BEACHUS KOHCTPYKTUBHOTO JUAJIOTa;
IPYIIOBOM pabOTHI WK PabOTHI B Mapax, KOTOPhIE YyUYaT MIKOJIHLHUKOB KOMaHIHOM
paboTe U B3aMMOJICHCTBUIO C APYTUMHU JIETbMU;
® BKIIOYEHUE B YPOK HIPOBBIX MPOLEAYp, KOTOpPbIE MOMOTAIT MOJAEPKaTh
MOTHBAIIMIO JETed K TMOJYyYEeHUIO 3HAHUM, HAJAKUBAHUIO TMO3UTHBHBIX
MEXKJIMYHOCTHBIX ~ OTHOILIEHMM B  Kjacce, IMOMOraloT  YCTAHOBJICHUIO
no0OposkenaTeabHOM aTMOc(hephl BO BpeMs YpOKa;
e OpraHM3aIusl HACTABHUYECTBA MOTHUBUPOBAHHBIX M APYAUPOBAHHBIX yUaIUXCS
HaJl UX HEYCIEBAIOIINMU OJIHOKJIACCHUKAMHU, JAKOLIEr0 IIKOJbHUKAM COLMAIIBHO
3HAYMMBIH OTBIT COTPYIHUYECTBA U B3AaUMHOM TTOMOIITH;
e HVHUIMUPOBAHUE U TOJJICPKKY HCCIETOBATEILCKOMN AEATEbHOCTU IKOJbHUKOB
B paMKax peaju3allid UMU WHIUBUAYAJIbHBIX W TPYHIOBBIX HUCCIIEIOBATEIHCKUX
MPOEKTOB, YTO JAacT IIKOJbHMKAM BO3MOXXHOCTh IPUOOPECTH  HABBIK
CaMOCTOSITEJILHOT'O PEIICHUSI TEOPETUUECKON MPOOIEeMbI, HABBIK T€HEPUPOBAHUS U
odopMIIeHUSI COOCTBEHHBIX HEH, HABBIK YBAXKUTEIBHOTO OTHOIICHUSI K YYKHUM
uaesM, opOpMIIEHHBIM B paboTax IpYruxX HcCCieloBaTeseil, HaBbIK IMyOJIMYHOTO
BBICTYIUICHUS TeEpel ayIuTOpueH, apryMEHTHUPOBaHUS M OTCTaMBAaHUS CBOCH
TOYKHU 3PEHUSI.

HJIaHI/IDVeMbIe peE3vjabTaTbl OCBOCHHUA IPEAMETA

TpeOoBanust k pe3yabTaTaMm 00y4eHHsI 1 OCBOCHHS COAEP/KaAHMA Kypca.
Crangapt ycraHaBiuMBaeT TpeOOBaHUS K  pe3ylbraTaM  OCBOCHHS  OOy4JarOUIMMUCS



o0pa3oBareIbHON TPOrpPaMMBbI:

JIMYHOCTHBIM, BKJIIOYAIOIIIM FOTOBHOCTb U CIIOCOOHOCTh O0yUaIOMIMXCs K CAMOPA3BUTHIO U
JUYHOCTHOMY CaMOOTIpeeNIeHUI0, CHOPMUPOBAHHOCTh UX MOTUBAIIUU K OOYUCHHIO U
LIEJICHAIIPABJIICHHOM [T03HABATEIIbHOMN NEATEIBHOCTH, CUCTEMbI 3HAYUMBIX COLIMAJIBHBIX U
MEXJIMYHOCTHBIX OTHOIIEHHWH, LIEHHOCTHO-CMBICIOBBIX YCTAaHOBOK, OTPa)KarOIINX

JIMYHOCTHBIE
U TPAKJAHCKUE MO3ULUU B ACSITEIbHOCTH;

MeTanpeAMeTHbBIM, BKIIOUAIOIIMM OCBOCHHBIE 00yUYaIOIIMMUCS MEXKIPEAMETHBIE TIOHATHS U
YHUBEpCAJIbHbIE yueOHbIe NEeNCTBUSA (perynsTuBHBIE, [I03HABATEJIbHBIE,

KOMMYHMKaTHUBHBIE),

CHOCOOHOCTD UX HUCIIOJIb30BAaHUS B TO3HABATEIHLHON U COLIMAIBHON MPAKTHKE,

CaMOCTOSITEJIbHOCTh B INIAHUPOBAHUU U OCYILLIECTBICHUHN YU€OHOU NEATEIBHOCTH U

OpraHu3aiuy yueOHOro COTpyIHUYECTBA C MeJaroraMu U CBEpCTHUKAMU, CIIOCOOHOCTH K

MOCTPOCHUIO WHIMBHIYaJbHOH 00pa30BaTeIbHONM TPACKTOPUH, BJAJICHHE HaBBIKAMH
y4eOHO-

HCCIIEI0OBATEIbCKOM, TPOEKTHOM U COLIMATIbHOM JEATEIbHOCTH;

NpeaAMeTHBIM, BKJIIOYAIOIINM OCBOCHHBIE O0YJYAIOIIMMHUCS B XO/I€ U3YUEHUSI y4eOHOTO
nmpeaMera yMeHus, crneudduueckue Ui JaHHOW NPEeIMETHOM OoO0JIaCTH, BHJIbI

JeATEIbHOCTH 110
[IOJIy4YEHUIO HOBOTO 3HAHUS B paMKax y4yeOHOIo IpeaMeTa, ero npeoOpa3oBaHUIO U
MIPUMEHEHUIO B YU€OHBIX, Y4EOHO-TIPOEKTHBIX M COIIMAIbHO-TIPOEKTHBIX CUTYaLIUAX,
¢dbopMHupoBaHHE HAYYHOTO THIA MBIIUICHNUS, BJIaJCHHE HAYYHOH TEPMHHOIIOTHEMH,

KJIFOUEBBIMU
MOHATUSAMH, METOJAMH U IPUEMAMHU.

JIn4HOCTHBIE Pe3y/abTaThl.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS 00Pa30BaTEIILHON MTPOTPAMMEI 10 NpenMeTy «bruoorus»
OTpaXKaroT:

1) dbopmupoBaHue OTBETCTBEHHOTO OTHOIIEHUS K YYEHHIO, TOTOBHOCTH M CIIOCOOHOCTH

CaMOpPa3BUTHIO;

2) chopMHUPOBAHHOCTH OCHOB CAaMOPA3BUTHSI U CAMOBOCIIUTAHHUS B COOTBETCTBUU

¢ o01IeYen0BeYECKUMHU LIEHHOCTSIMHY,

3) TonepaHTHOE CO3HAHHME M TIOBEACHHWE B TMOJUKYIBTYPHOM MHpPE, TOTOBHOCTh H
CoCcOOHOCTH

BECTU JUAJOr C APYTUMHU IIOABMH, JTOCTHTaTh B HEM B3aUMOIIOHHUMAHUS, HAXOIUTh
obmue neimu

Y COTPYIHUYATH AJIS UX JTOCTHKEHUS;

4) HaBBIKH COTPYIHUYECTBA CO CBEPCTHUKAMM, JETHbMU MIIQJIIIIETO BO3PAacTa, B3POCIBIMU

o0pazoBaTeIbHOM, OOIIECTBEHHO MOJIE3HOM, Y4eOHO-UCCIEA0BATEIbCKOM, MPOSKTHOU U
JIPYTHUX

BHJIaX JICATSIHHOCTH;

5) HpPaBCTBEHHOE CO3HAHHWE U TOBEJACHHE Ha OCHOBE YCBOEHHUS OOIIEUeTOBEYECKUX
IICHHOCTEI;

6) TOTOBHOCTH H CITOCOOHOCTH K 00pa30BaHHI0, B TOM YHCJIE CaMO0Opa30BaHUIO, Ha

MPOTSKEHNUU BCEH KU3ZHU;

7) 5CTETUYECKOE OTHOIICHHE K MUPY;

8) mpuHATHE M pealn3alMi0 LIEHHOCTeW 310poBOoro M Oe3omacHOro obpasza >KU3HH,
NoTpeOHOCTH

B (DM3UYECKOM CaMOCOBEPIICHCTBOBAHNH, 3aHATHSIX CIIOPTUBHO-03IOPOBUTEIHLHOM

JeSITeIbHOCTHIO, HEMPUSATUE BPEIHBIX MPUBBIUEK: KYPEHHs, YIIOTPEOICHUS aJIKOT OIS,

HapPKOTHKOB;



9) GepexkHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIIEHUE K (PU3NYECKOMY U

TICUXOJIOTUYECKOMY 3[0POBbIO, KaK COOCTBEHHOMY, TaK M JAPYIHX JIIOneH, yMeHHe
OKa3bIBaTh

IIEPBYIO IIOMOIILIb;

10) oco3HaHHBIM BBIOOp Oymymieli mnpodeccn W BO3MOXKHOCTEH —peayln3aliuu
COOCTBEHHBIX

KU3HEHHBIX IJIaHOB;

11) dopmMupoBaHUE SKOIOTMYECKOTO MBIIUICHUS, TIOHUMAHUS BIUSHHUS COLUATBHO-

HSKOHOMHYECKHX MPOLECCOB HAa COCTOSHHE NPHUPOJHOW W COLMAIBHON Cpebl;
npuodpereHue

OTIBITA 3KOJIOTO-HAIIPABICHHOM e TEIbHOCTH;

MeTanpeaMeTHbIe pe3yabTaThl OCBOCHHUS 00pa30BaTeIbHOM MPOrpaMMbl 0 OUOIOTHH

OTPaXKaIoT:

1) yMeHHE CaMOCTOSTENBHO ONPENEIISITh LEIH IEATEIbHOCTU U COCTABIISATD I1JIaHbl

JEeSITeIbHOCTH; CAMOCTOATEIbHO OCYLIECTBIISITh, KOHTPOJIUPOBATh  KOPPEKTUPOBATh

JIeSITENIbHOCTD; MCII0JIb30BaTh BCE BO3MOXHBIE PECYPCHI JJIsl TOCTHKEHUS TIOCTABICHHBIX
Heen

Y pean3alyy TIAHOB JeITEeIbHOCTH; BEIOUPATh YCIICITHBIC CTPATET U B Pa3IMUHBIX

CUTYaIHIX;

2) yMeHHE IPOAYKTUBHO OOIIATHCS M B3aUMOJIEHICTBOBATH B IPOLIECCE COBMECTHOM

NEeSITeNIbHOCTH, YUUTHIBATh MO3UIUH IPYTHX YYACTHUKOB JESATEINBHOCTH, 3 HEeKTUBHO

paspeniarb KOH()IUKTHI;

3) BiaJieHue HaBBIKAMHU MTO3HABATEILHOM, yUeOHO-UCCIIE0BATENBCKOM U MPOESKTHON

NeSITEIbHOCTH, HaBbIKAMU Pa3pelIeHus Ipo0seM; ClIOCOOHOCTh U TOTOBHOCTD K

CaMOCTOSITEILHOMY TIOMCKY METO/IOB PpELICHHUS MPAKTUYECKUX 3a/1a4, MPUMEHEHUIO
Pa3IUYHbIX

METOJIOB ITO3HAHUS;

4) TOTOBHOCTB M CITOCOOHOCTB K CaMOCTOSITEIbHON MH(GOPMAIIMOHHO-TT03HABATEIHHOM

NEeSTeNbHOCTH, BKIIOYash YMEHHE OpPUEHTHUPOBAThCS B  PA3IMUYHBIX HCTOUYHUKAX
uH(popMauuy,

KPUTHUYECKH OLIEHUBATh U MHTEPIPETUPOBATH HH(OPMAIUIO, TIOTYIAeMYI0 U3 Pa3TUIHBIX

HCTOYHHKOB;

5) yMeHue WUCHOJIb30BaTh CPEACTBA HMH(DOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTUI

(manee — IKT) B penieHn KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AIIMOHHBIX 33134

coOroieHueM TpeOOBaHUi SPrOHOMUKH, TEXHUKH 0€30MTaCHOCTH, THTUCHBI,

pecypcocOepekeHusl, TPABOBBIX U OTUYECKHUX HOPM, HOPM HHQPOPMAIMOHHOM
0C30ITaCHOCTH;

6) yMEHHE ONPEIeNIATh TOHATHS, CO3/IaBaTh 0000IIEHNUS, YCTaHABINBATh AHAJIOTHH,

KJaccu(UIUPOBaTh,  YCTaHABIMBATh  MPUYMHHO-CICICTBCHHBIC  CBS3H, CTPOUTH
JIOTHYECKOE

paccyKJeHue, YMEHHE CO3/1aBaTh, NMPHUMEHSATh, MPEOOPa30BbIBATh 3HAKU U CHUMBOJIBI,
MOJIEIIN U

CXEMBI, CMBICIIOBOE€ UTEHHE, YMEHHE OPraHU30BBIBaTh Y4eOHOE COTPYIHHYECTBO U
COBMECTHYIO

JESITEIBHOCTh C YUYUTEIIEM U CBEPCTHUKAMU U T. J1.;

7) yMeHHE CaMOCTOSITEJIbHO OLIEHWBaTh M TPUHUMATh pEIIEHUs, OIpelestoue
CTpaTeruio

MOBEJCHUS,

8) BiajieHUE SI3BIKOBBIMH CPEACTBAMH — YMEHHE SICHO, JIOTHYHO U TOYHO HM3JIaraTh CBOIO
TOUYKY



3pEHMUsI, UCTIOIH30BaTh aJICKBAaTHBIC SI3LIKOBBIC CPE/ICTBA;
9) BnameHue HaBBIKAMH I[MO3HABATENHLHOW pe(IeKCHH KaK OCO3HAHUS COBEPIIAeMBIX

IEUCTBUH U
MBICJIUTENIbHBIX MPOIECCOB, UX PE3YyJAbTaTOB W OCHOBaHUM, TPAHUI] CBOETO 3HAHUS U

HE3HAHMUS,

HOBBIX [TO3HABATENBHBIX 33a4 U CPEJCTB UX JTOCTUKEHHUS.

IIpeaMeTHBIMH pe3yJIbTaTaMM Ha JAHHOM dTalle SBJISETCS MPOI0JDKEHNUE (hOPMHUPOBAHUS
Hay4YHBIX 3HAHUH O )KUBOW MPUPOJIEC U 3aKOHOMEPHOCTSX €€ Pa3BUTHSI, [IEPBOHAYATIbHBIX,
CHUCTEMaTU3UPOBAHHBIX TIPEJCTABICHUA O OHOJIOTHYECKUX OOBEKTax, Ipoleccax,

SIBJIEHUSIX,

OCHOB  DKOJIOTUYECKOH TPaMOTHOCTH, CIHOCOOHOCTH  OIIEHHMBAaTh  IOCJECACTBUS

JIESITEILHOCTH
YeJIoBeKa B IPHUPOJIe, TPHOOPETEHUE OIBITA UCIIOJIb30BAHUS PA3IMYHBIX METOIOB
uccienoBanus (HaOIIONCHUS, OMBITOB, YIKCTICPUMEHTOB).

OcHOBHOeE coJep:kaHue.
10 knacc (mpouiabHbIA ypoBeHb, 102 yaca).
Beenenue (19).
buonorus — Hayka o )xu3HU. MecTo OHOJIOTHHU B CUCTEME €CTECTBEHHBIX HayK, CBsI3b OHOJIOIHH C
Opyrumu Haykamu. O011e0HoIornieckre 3aKOHOMEPHOCTH — OCHOBA JIJIsl IOHUMAaHUS SIBIICHHI )KU3HU
paloOHANIBHOTO MPUPOAOIOIB30BAHMS.
Buosoruyeckue cucreMbl, mpouecchbl M X u3ydeHue (34).
[Tonsitue o cucreme. Opranu3anust OHOJIOTHYECKUX CHCTEM, CTPYKTYpa, OCHOBHbIC IPUHIIMIIBL,
pa3HooOpasue. YpOBHH OpraHHM3aIluy XUBOTo. [Iporecchl, mpoucxoasiue B ouocucteMax. OCHOBHBIC
Kputepuu xuBoro. JKu3Hp Kak Gopma cymecTBoBaHus Marepun. OnpeneneHue MOHITUS «OKU3HbY.
MeToap! n3yueHus OMOJIOTHUECKUX CHCTEM U npoueccoB. Haydunoe nmo3nanue. MeTo bl GMOMOTHUECKUX
HCCIIEI0BaHUN.
JemoncTpauum TabJHIl U CXEM, pUCYHKOB, poTorpaduii, GpUIbMOB, ITOKA3bIBAIOIINX YPOBHEBYIO
OpraHU3alMIO KUBOH IPUPOABL, METOABI OMOIOTHUYECKUX UCCIIEI0BaHUI, CBA3b OUOJIOTHH C IPYTUMHU
HayKaMH; MPUOOPOB, 00ECTICUMBAIOIINX U3YUEHNE OUOIOTUIECKAX CUCTEM M MIPOIIECCOB.
uronorust — Hayka o kjeTke (34).
Knerka — cTpykTypHO-(QYHKIMOHAIBHAS eAUHUIA KHUBOro. Mcropus otkpeiTus kietkd. Padots P.I'yka,
A.JleBenryka. Knerounas teopus T.11IBanna, M.11Ineiinena, P.Bupxoa. Pa3Butue nurtonoru B 20 Beke.
OCHOBHBIE TTOJIOKEHHSI COBPEMEHHOH KIIETOUHOM TeopuH. E€ 3HaueHue Jist pa3BUTHs OHMOJIOTHH U
MO3HAHMS MIPUPOJIBL. MeTOAbI H3yUeHHSI KIIETKH.
JleMOHCTpPauMM CBETOBOTO MUKPOCKOIIA, 000PYAOBaHUS AJIs1 IPUTOTOBICHUS MUKPOIIPENAapaToOB;
PHUCYHKOB, CIai10B, pOTOrpaduii, WILTIOCTPUPYIOIINX 3TABI PA3BUTHSI UTOJIOTUH KaK HAYKU;
MOPTPETOB YUEHBIX — IUTOJIOTOB.
JlabopaTopHas pa6ora Nel. «YcTpoiicTBO CBETOBOIO MUKPOCKOIIA M TEXHUKA MUKPOCKOITUPOBAHUS.
XumMnyeckasi Opranm3anms Kjietku (84)
XUMHUECKH cOocTaB KIeTKH. Boja, e€ pusnko-xuMuieckne cBOHCTBa M OMOJIOTHYECKasi pOJib B KIIETKE.
CBoOoniHas 1 cBsi3aHHas BoJa. MUHepaibHbIE BEIECTBA KIETKHU, UX Onosiornueckas pojib. bydepHsie
cucTeMbl Ki1eTKku. OpraHnyeckue KOMIOHEHTHI KJIETKH. beslku. AMUHOKHCIIOTHBINA COCTaB OEIIKOB.
Ctpykryphbl OenkoBoi Mojieky/bl. CBoiicTBa OenkoB. Kitaccugukanus 0enkoB. @yHKIuu OCJIKOB.
YrieBoapl. MoHOCaXapuIbl, AXCaxapuipl, monucaxapuabl. buonornueckue monumepst. OOmuiA 1ran
CTpOeHUs U HU3UKO-XUMHUYECKUE CBOWCTBA. bruonornyeckue GyHKIUM yriieBonoB. JIumuasr —
BBICOKOMOJIEKYJISIPHBIE CTIOXKHBIE d3Qupbl. OOl 1aH CTpoeHHS U PU3UKO-XUMHUYECKHE CBOHCTBA.
Kunaccudukarus nununos. buosoruueckas posb munuaoB B kietke. Hyknennossie kucnotel. JTHK u
PHK. Ctpoenue, ctpykrypa, MecTroHaxoxaeaue pyHkuun. Bunst PHK. AT®, crpoenue, pyHKIHH.
JemoncTpauusi TaOIHI ¥ CXEM, PUCYHKOB, CJIaiJ0B, IOKA3bIBAIOLINX CTPOCHHE MOJIEKYJl OPraHUIECKUX
BEILECTB; MOAENN cTpoeHus1 MouieKyJibl JIHK; onbITOB, HIUTFOCTpUPYIOIIMX CBOMCTBA OPraHUYECKUX
BEIIECTB, MPUHIIMII ICHCTBUS (PEPMEHTOB.
JlabopaTopHbie pa6oThl: No2 «DepMEHTaTUBHOE paclEIUIEHNE IEPOKCH 1A BOJIOPOJIA B PACTUTENBHBIX U
’KMBOTHBIX KileTKax», Ne3 «OOHapykeHHe OeKOB, YTICBOIOB, JTUITHOB C TOMOIIBI0 KAaUeCTBEHHBIX
peakuuid u Beienenue JJHK».
Ctpoenue u pyHKIUHN KIAETKH (74).



OykapuoTHuecKas U IpoKapruoTHUuecKas kieTka. Hapy)xHas kieTo4yHas miazMarudeckas MeMOpaHa.
Ctpoenune memOpanbl. E€ cBoiicTBa u hyHKIMH. TpaHCHOPT BelecTB yepe3 MeMOpany. Kinerounas
000J04Ka pacTUTeNbHOH KieTku. LluTomnasma u e€ opranounsl. BakyonspHas cucteMa KIETKH.
[TonyaBTOHOMHBIE CTPYKTYpHI KJIeTKH. VX cTpoenue n pyHkuu. HememOpaHnHble OpraHOUIbI KJICTKH.
Opranouns! ABmkeHus. Kiierounsie BKIMOYeHUS. SIpo — peryasSTOPHBIN HEHTP KIETKHA. XPOMOCOMBI.
Crpoenne mpokapuoTHON KiIeTKH. OCHOBHBIC OTIMINUTENBHBIC 0COOCHHOCTH, (hOpMa U pa3MephI.
Pa3znoobpasue knetok. OcOOEHHOCTH CTPOCHHUST PACTUTEIILHON M )KUBOTHOM KIIETOK.

JemMoHcTpanuu: TabluLl, CXEM, pUCYHKOB, CIIai10B, MUKpO(OTOrpaduii CTpoeHHs KJIETOUHBIX
CTPYKTYP; MUKPOIIPENAPAaTOB PACTUTEIbHBIX, )KUBOTHBIX 1 OaKTEPHAIbHBIX KJIETOK.

JlabopaTopHbie pa6oThi: Ned «/[BrkeHne TUTOIIa3MBbl B KJIeTKax pacTeHui», NS «Ilnmazmonus n
JIeTUIa3MOJIM3 B PACTUTENBHBIX KIeTKax», Ne6 «3ydueHne cTpoeHus! KJIETOK pa3IMyHbIX OPraHU3MOB M0
MHUKPOCKOIIOM.
O0MeH BellecTB M NpeBpalieHue SHeprum B kietke (114).
AcCCUMWISIINS ¥ JUCCUMHJISIIIAS — ABE CTOPOHBI €AUHOTO Mporecca Metabonu3ma. Turel oOMena
BEIECTB. DHEepPreTHUeckoe odeciieueHue KIeTKu: mpeBpamenne AT® B mporeccax 0OMeHa BEIIeCTB.
DepMEHTATHBHBIA XapaKTep peaknid KIETOUHOTO MeTaboan3Ma. DepMeHTHI, HX CTPOSHHUE, CBOMCTBA
MEXaHHU3M JeHCTBUS. 3aBUCUMOCTb CKOPOCTH (DEPMEHTATUBHBIX PEaKILUil OT pa3MUuHBIX (aKTOPOB.
[lepBuuHBI CHHTE3 OPraHUYECKUX BEIIeCTB B KieTke. [macTuueckuit oomen. @orocunTe3. CBeTOBasS U
teMHOBast (pa3bl. Pons xmoporutactos B potocuuTese. [IpeodpazoBanue COMHEYHON SHEPTUN B SJHEPTHIO
XUMHYECKUX CBs3ei. [IpoaykTuBHOCTD (hoTOCHHTE3a. BiausHue pa3nuyHbix GakTopoB Ha CKOPOCTh
¢dorocunTe3a. 3HaueHne poTocuHTE3a. XeMOcuHTe3. JHepreTudeckuii oomen. Tpu sTana
sHepreTudeckoro ooMeHa. Pob MUTOXOHpUH B IIporieccax OMOXUMHYECKOTO OKUCICHU. MeMOpaHHBIH
XapakTep peaknui OKucIuTenbHoro Gocdopunuposanus. [IpenmymiecTBa a3poOHOTO MyTH 0OMeHa
BEIIECTB Mepe] aHa3pOOHBIM. D(PPEKTHBHOCTH SHEPIeTHIECKOr0 0OMeHa. Peakiiny MaTpUYHOTO CHHTE3A.
[TpuHnMT KOMIIIEMeHTapHOCTH. Peann3aius HaciaencTBeHHON HHPOopMauy. | eHeTHIecKuit Ko, ero
cBoiictBa. Tpauckpummus. Tpancmsanus. KogupoBanue amuHokucnoT. Ponbs pubocoM B GrocHHTE3E
Oenka. Perynsiust oOMeHHBIX TpolieccoB B KiieTke. ['unoresa onepona. [loHsTHe 0 KIeTOUHOM
roMeocTase.
JemoHcTpauum: TabnuI, cXxeM, pUCYHKOB, CIIai10B, WUTIOCTPUPYIOIINX PEAKLUH ITACTHYECKOTO U
9HEPreTHUECKOT0 OOMEHA M X PEryIISIIH; ONBITOB, MOKAa3bIBAIOIIUX Npoliecc (GoTocHHTE3a U
BBISIBIISIIOIINX HEOOXOIUMBIC YCIIOBUS €T0 IPOTEKAHUSL.
JlaGopaTopHble paGoThbI:
Ne 7 «/3y4yeHune KkaTanuTHUECKONW aKTUBHOCTH (pepMeHTa amuiiasbl», Ne§ «3ydenue GpoTocuHTresa u
YCJIOBUM €T0 IPOTEKAHUS.
Kuv3HeHHBIN MUK KJIeTKH (54)
Knerounsiit nuki. Uarepdasza u muto3. OcoOEHHOCTH NPOLECCOB, MPOTEKAIOIINX B HHTEpdase.
[ToaroToBka KJIETKU K JeieHu0. Perumkarus — peakus matpudaoro cunresa JJHK. Ctpoenune
xpomocoM. [ToHsATHE 0 XPOMOCOMHOM Habope — KapuoTurne. JIMTIOUHBIN U TaIuIOuIHBIH HaOOPBI
xpomocoM. ['omonornunsie xpomocoMmsl. Jlenenue kinerku — Muto3. Craguu muros3a. Kapuokunes u
UTOKMHE3. bronornyeckoe 3HaueHne MUTO3a. AMHUTO3.
JemoncTpanum: TabJIuIl, PUCYHKOB, CIIAIOB, CXeM., PHIBMOB, IOKa3bIBAIONINX MIEPUO/IBI )KU3HEHHOTO
LIUKJIA KIETKU, CTaIMU MUTO3a; MOZEJIeH XPOMOCOM, MUKPOIIPENapaTOB XPOMOCOM M MUTO3a.
JlaGopaTopHbie padoTbi: Ne 9 «M3yueHre MopQoiIoruu 1 NoAcy€T XpOMOCOM Ha BPEMEHHOM Ipernapare
KOPEIIKOB KOPMOBBIX 0000B», Nel10 «M3yuenne a3 MUTO3a He MOCTOSIHHOM TIpernapare KOHYHKa
KOPEIIKa JIyKa.
Crpoenue u pyHKIHH opranu3Mos (164)
Opranusm kak eauHoe nenoe. CTpyKTypHbIE YacTH OpraHu3MoB. OTHOKIIETOYHBIE 1 MHOTOKJIETOYHEIE
opraam3mbl. OCOOEHHOCTH CTPOCHHE U KU3HeAesTeTbHOCTH. KonoHnansHbeie oprann3Mel. B3auMocBs3b
yacTeil MHOTOKJIETOYHOT'O OpraHu3Ma. TKaHW PacTHUTENBHOTO U )KUBOTHOTO opranu3mMa. OcoOeHHOCTH
CTPOCHUS, MECTOHAXOXKJICHHS M QYHKIIMOHUPOBaHMs. BeretaTuBHbIe 1 TeHEPAaTUBHBIC OPTaHbl PACTCHUH.
Oprasbl ¥ CUCTEMBI OpPTaHOB YEJIOBEKa M )KMBOTHBIX. Omopa Tena oprann3moB. Kapkac pacTeHui.
CkeneTsl KUBOTHBIX. CTPOEHHUE U TUIIBI COEAUHEHNSI KOCTEW. JIBI)KEHUE OpraHu3MoB. J{BIKeHHe
MHOTOKJIETOYHBIX )KHBOTHBIX U 4ejoBeKa. Muleuynas cuctema. CKeJleTHbIE MBIIIIIBI U X padorTa.
IIutanmne oprann3mMoB. 3HaYSHHE MUTAHKS U NHIIEBapeHNa. ABTOTpO(HOE MMTaHUE PACTEHUH.
I'ereporpodHbie oprann3Mel. OT/ebl NHIIEBAPUTENBHOTO TpakTa. [TumeBapurenbHble xenesbl. [lutanne
MTO3BOHOYHBIX KHBOTHBIX U YelloBeKa. [InmeBapuTenbHas cucreMa yenoBeka. JlpIxanue OpraHu3MoB.
3uauenue. JlpIxanue y pacTeHui 1 )KUBOTHBIX. Oprausl AbIXaHUA. DBOIONNS ABIXaTEIHHON CHCTEMBI



N03BOHOYHBIX. OpraHsl IbIXaHUs YeloBeKa. TpaHCIIOPT BEIIECTB Y OPraHU3MOB. TpaHCIIOpTHBIE
crucTeMbl pacTeHui. TpaHCIOpT BEIECTB y )KUBOTHBIX. KpoBeHOCHas cuctema. JInmdoobparenue.
Brigenenue y opranuzmoB. Oprassl BeliedeHus. BeinenurensHas cuctema yenoeka. CTpoeHHE OYeK.
3amuTa y opranu3MoB. CTpOCHHE KOKHY YeIOBeKa. 3amuTa opraiu3ma ot Oosie3neli. IMMyHHTET U ero
npupoja. Pa3npaxxnMocTs 1 peryisnys y opraHu3MoB. Takcuchl. PazapakxuMOCTb U perysnus y
MHOT'OKJIETOUHBIX pacTeHuil. PocT pacTeHuii B 3aBUCUMOCTH OT yCJIOBUM CPEllbl U POCTOBBIX BEILIECTB.
Hepsras cuctema sxuBoTHBIX. Peduiexc u pednexropHas nyra. HepeHast cuctema mo3BOHOYHBIX
JKUBOTHBIX U yesioBeka. OTIernbl TOIOBHOTO MO3Ta, €ro yclloKHeHue. ['yMopanbHas peryisnus u
SHIOKPHHHASA CUCTEMA YesloBeKa. [ OpMOHBI, MX 3HAYEHUE.
Jemoncrpauun: Tabnul, pUCyHKOB, CIaliJIOB, CXeM., ((UIBMOB, MOKA3BIBAIOIINX CTPOSHHE OPTaHNU3MOB;
MHUKPOTPENapaToB, BIaXXHBIX IPENapaToB, OCTEOJOIHIECKUX MIPpenapaToB, repOapreB U KOJIISKIHH,
JEMOHCTPHUPYIOIINX CTPOEHUE OPraHOB U CHCTEM OPTaHOB PACTCHUI U JKUBOTHBIX; OIBITOB,
JTOKa3bIBAIOIIMX HAJHYUE B PACTUTEIBHBIX U )KMBOTHBIX OPTaHHU3MOB IIPOLIECCOB KU3HEAEATEIHHOCTH.
JlaGopaTopubie padoTsi: Nell «Ctpoenre u (yHKINU BETETaTUBHBIX U TEHEPATUBHBIX OPTaHOB Y
pPacTEHHI U JKUBOTHBIX».
Pa3mHoxkeHue M pa3BUTHE OPraHu3MoB (84)
®Dopmbl pa3MHOXKEHHS opraH3MoB. becronoe u mojoBoe pasMHoXkeHue. Busl ecmonoro
pasmHoxeHnus. [lomoBoe pazmHoxenue. [lonossle keTku. Meio3. IloBenenne xpoMocoM B Meio3e.
Kpoccunrosep. buonoruueckuii cmbica Meiio3a. Melio3 B )KU3HEHHOM IIUKJIE OPraHU3MOB. PazMHOXKeHHE
W pa3BuTHE )XKUBOTHBIX. [TooBbIe jkene3bl. ['aMeTorenes y skuBoTHBIX. OOpa3oBaHue U pa3BUTHE
MOJIOBBIX KJIETOK. OCOOEHHOCTH CTPOEHUS MOJOBBIX KiIeToK. OmnogoTBopenue. [lapreHorenes.
OnTtorenes. Craguu sMOproreHe3a >KuBOTHBIX. PocT 1 pazsutre xuBoTHBIX. [locTamMOproHanpHOE
pasButue. PasmMHoKeHMe 1 pa3BuTHe pacTeHuid. [ ameroduT u cnopodur. [amerorenes y pacTeHHi.
Onog0TBOpEHUE U Pa3BUTHE PACTUTENBHBIX OpraHn3MOB. JKH3HEHHbIE IMKIIBI pacTeHuil. [{BoiiHoe
OIJIOZOTBOPEHHUE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHME U pa3BUTHE ceMeHH. IIpoaomKuTenbHOCTD
JKU3HU U IIOJOBUTOCTH Opranu3mMoB. Poct. Ctapenue u cmepts. Hexnerounsie (opMbl )KU3HU — BUPYCHI.
OCOOCHHOCTH CTPOCHUS | )KU3HEHHBIN 1k Pazmuoxxenue Bupycos. CITU/. CounanbHbie u
MEIMIIMHCKHUE TIPOOJIEMBI.
JemoHcTpauum: TabnuL, pUCYHKOB, CIali0B, CXeM, (PHIBMOB, TIOKa3bIBAIOIINX (DOPMBI Pa3MHOXKEHHUS
OpraHu3MOB, CTJIMU MeH03a, CTaJiH TaMeToreHe3a, SMOPHOHATIBHOTO U IIOCTAIMOPHOHATILHOTO Pa3BUTHS
OpraHU3MOB; MUKPOIIPENapaToB SHIEKIETOK U CIIEpMaTO30H10B.
JlabopaTopHbie pa6oThl: Nel2 «3ydyeHne raMeToreHesa u CTpOEHHS 3pENbIX MOJOBBIX KIETOK
JKUBOTHBIX Ha IMOCTOSIHHBIX MUKpOIpEnapaTaxy.
I'eHeTnka — HayKa 0 HACJECTBEHHOCTH U U3MEHYUBOCTH (24)
HcTopus BOSHUKHOBEHUS M pPa3BUTHUS T€HETHKH Kak Haykd. Pabotsl I.Mennens, T.Moprana. Poms
OTEUECTBEHHBIX YUEHBIX B Pa3BUTUH I€HETHKH. 3HaUCHHE FreHeTUKA. OCHOBHBIE TEHETUYECKHE TOHATUS U
CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJUIebHbIE TE€HBI, AIbTepHATUBHBIE IPU3HAKH, JOMUHAHTHBIE U
peliecCHBHBIE IPU3HAKH, TOMO3HUTOTa, TeTEPO3UT0Ta, YACThIC TIUHUN, THOPH/IBI, TEHOTHUII, QEHOTHII.
OCHOBHBIE METO/IBI TEHETHKH.
JemoncTpauun: TabiuI, pUCYHKOB, CXeM, GOTorpaduii MILTFOCTPUPYIOMIUX JOMUHAHTHEIE U
peliecCUBHbIE TPU3HAKU Y Pa3HBIX OPraHU3MOB, OCHOBHBIE METOBI T€HETHKH, TIOPTPETOB YUEHBIX.
3akoHOMepHOCTH HacjaeACcTBeHHOCTH (124)
MonorubpugHoe ckpemuBanne. 3akoHsl Menzens. [ nnoresa uncrorsl ramer. [loiaHoe 1 HenomHOE
JIOMMHHpOBaHUE. AHalIU3Upyrolee ckpenuBanue. [IpomexxyTouHbIi XapakTep Hacaea0BaHuUsI.
JurubpugHoe ckpemuBanue. 3 3akoH Menzens. CuemnsieHHoe HacaeJ0BaHUe TPU3HAKOB. 3aKOHBI
Moprana. Hapymenue cuennenuns reHoB. Kpoccuarosep. XpoMoCOMHasi TEOPHsI HACJIEICTBEHHOCTH.
I'enetnyeckue kapThl. [ 'eHeTrKa mona. XpoMOCOMHOE OTpezieNieH e moa. | eHeTnyeckas CTpyKTypa
MOJIOBBIX XPOMOCOM. HAacJIeJJOBaHNE TIPU3HAKOB, CIIETINICHHBIX C TIOJIOM. | €HOTHII KaK IeJIOCTHAs CUCTEMA.
MHosxecTBeHHOE elicTBUE reHoB. [InelioTponus. MHOXecTBeHHBIN annennu3M. KonomuHnpoBaHue.
B3aumopeiicTBre amienbHBIX U HEAJUIETbHBIX TeHOB. Penienne reHeTudecKux 3aad.
JleMoHcTpanuu: Tabiuil, pUCYHKOB, CIIAlIOB, CXeM, (PUIBMOB, MTOKA3bIBAIOIINX OCHOBHBIE
3aKOHOMEPHOCTH HACJIEACTBEHHOCTH PHU3HAKOB Y OPTaHU3MOB, XpPOMOCOMHOT'O MEXaHH3Ma OIPEEIICHUS
10714, OTIBITOB IO CKPELIMBAHUIO IPO30( 1, TeHETHYECKHUX KapT.
JladopaTtopHas pa6ora Nel3 «M3yuenue pe3yasTaTOB MOHO M TUTHOPUIHOTO CKPEIIUBAHS Y
TIPO30(IITEI
3aK0HOMEPHOCTH U3MEHYUBOCTH (74)
BsaumoneiicTBue reHoTHma u cpepl npu GopmMupoBanuu GeHoTHa. MI3MeHYHBOCTh TPU3HAKOB.



KauecTBeHHBIE U KONMYECTBEHHBIE IPU3HAKU. BUbl H3MEeHUUBOCTH. POJIb cpebl B HACIEACTBEHHOM
n3MeHunBocTH. [Ipesien n3MeHYMBOCTH NpU3HaKa. BapuaninoHHbIN psij M BapualinoHHas KkpuBas. Hopma
peaknuu npu3Haka. XapakTepucTHKa MOIU(PUKAIIMOHHOW U3MeHYMBOCTH. HacinencTeeHHas
TeHOTHITMYECKasi H3MEHUYNBOCTh. KoMOMHATHBHAS H3MEHUYNBOCTE. Mei03 1 MOJI0BOM MPOILIECC — OCHOBBI
KOMOMHATHBHOW N3MEHYHBOCTH. PO KOMOMHATHBHOW N3MEHYHBOCTH B CO3JJaHIH Pa3HOOOpa3us
oco0eif B mpejienax OAHOTO BUaa. MyTalrioHHas H3MEHIYUBOCTh. Buasl myTaruil. [Tprmaunst
BO3HUKHOBEHMSI MyTallMi. 3aKOHOMEPHOCTH MYTallMOHHOTO Tpoliecca. 3aKOH TOMOJIOTMYECKUX PSIIOB B
HACJIEJICTBEHHON H3MEHIYNBOCTH.
JeMoHcTpanuu: TabiuIl, CXeM, pUCYHKOB, GoTorpaduii, caiioB, TOKa3bIBAIOIIIX OPTaHU3MEI C
pa3HBIMU BUJAaMH U3MEHUYMBOCTH; JKMBBIX IK3EMIUISIPOB KOMHATHBIX PACTEHUN U JOMALTHUX >KUBOTHBIX C
pa3IYHBIMUA BUAAMH U3MEHYUBOCTH.
JlaGopaTopHas padora Nel4 «Mzyduenne MmoaubukaimoHHON n3MeHdnBocTH. [locTpoenne
BapHallMOHHOTO PSa U KPUBOID».
I'enetuka yesoBeka (54)
Kapuotumn uenoseka. Mamorpamma kaproTniia 4eioBeka. MexxayHapoaHast mporpaMma Hccie10BaHus
reHoMa JejoBeka. MeTopl reHeTHKH JenoBeka. HacnencTBeHHbIe 3a00eBaHys YelloBeKa. | eHHbIe 1
XPOMOCOMHEIE OOJIE3HH UesioBeKa. bone3Hu ¢ HacIeICTBEHHOH MPepacioilokKeHHOCThI0. 3HaUeHUE
MEIUIIMHCKON TeHETHKH B MIPEIOTBPAICHUN U ISYCHUN TeHETHIECKNX 3a00eBaHn yenoBeka. Menuko-
T€HEeTHYECKOE KOHCYIHTHPOBAHNE.
Jemoncrpauun: Tabnum, cxeM, pUCYHKOB, QoTorpaduii, ciaioB, WUTIOCTPUPYIOIINX METOIbI TCHETHKH
yeoBeka, poTorpaduu oae, cTpagaronx HacIeCTBEHHBIME 3a00I€BaHUsIMH, OHOSIMIIEBBIX U
Pa3HOSIMIIEBHIX OJIM3HETIOB.
JlabopaTtopHas pa6ora Nel5 «CocraBieHue U aHaJIU3 POJTOCIOBHBIX YEJIOBEKAY.
Cenexkuusi opranusmos (64)
Cenek1us Kak MpoLecc U HayKa. 3apoKJICHUE CeneKuuu U nomectukanud. Ydyenue H.M.Basunosa o
[EHTPaX MHOTO00pa3ust ¥ POUCXOKIACHHUS KYIbTYPHBIX pacTeHUH. LIEeHTPBI MPOUCXOKISHHS TOMAITHIX
JKUBOTHBIX. POJIb CeNeKInu B CO3/JaHUM COPTOB pacTeHUH U Mmopos KUBOTHBIX. [lopona, copT, mramMm —
HCKYCCTBEHHBIE MOMYJISILIMA OPraHU3MOB C KOMITJIEKCHBIMU XO3HCTBEHHO IIEHHBIX TPU3HAKOB. 3aKOH
TOMOJIOTHYECKUX PSIIOB B HACIIEICTBEHHON M3MEHUYNBOCTH U €T0 3HAUEHUE IS CENEKIIMOHHON PaOOTHI.
Mertonsl cenekimoHHo# padoTel. MckyccTBeHHBIH 0TOOp. MaccoBbIi 1 MHIUBUIYAIBHBIN OTOOD.
DKcrnepuMeHTaIbHbINA MyTarenes. [lonummonaus. ['uOpunnzanus. MHOpuauHT., AyTOPUAMHT B CEJICKIIUU
pacTeHunii M )XKUBOTHEIX. [Ipeomonenue Oecrutonus rudpuaos. ['ereposuc. JlocTmkeHNs CeIeKIu
pacTeHuii ¥ )KUBOTHBIX. MeTtonbl paboTsl 1.B.Muuypuna.
JdemoncTpanum: TabiuIl, cXeM, pUCYHKOB, OTOrpaduii, Clai10B, HILTIOCTPUPYIOIINX METO/IbI
CEJIEKIINH, COPTA KYJIBTYPHBIX PACTEHUI U TIOPOJIBI JOMAIIHUX JKUBOTHBIX; MYJISDKEH U HATYPaTbHBIX
TUIOZIOB PA3IMYHBIX COPTOB SOIOHB, TPYIIL, TOMATOB.
Jla6opaTopHas padora Nel6 «Onucanue (PEHOTUIIOB COPTOB KYJbTYPHBIX PACTCHUH U ITOPOJT
JIOMAIITHUX >KUBOTHBIX. CpaBHEHHE WX C BUAAMH-TIPETKAMI).
buorexnosorus (74)
BbrotexHonmorust kKak oTpacib Mpou3BocTBa. Mcropus passutus. O0bekThl. OCHOBHBIE OTPACIIH.
Mukpobuosnoruyeckast Texaosorus. [IpenmyiectBa MUKpOOHOJIOTHYECKOTO CHHTe3a. MHkeHepHast
sH3uUMoorusi. UMMooOunm3oBanHble pepMeHTHI. Mcrmons30BaHne MUKPOOUOIIOTHIECKONH TEXHOJIOTHH B
MPOMBINIUTEHHOCTH. KiTleTouHast TEXHONOTHUS 1 KIIETOYHasi HHXeHepus. KileTouHble 1 TKaHeBbIe
KyJnbTypbl. MUKPOKIIOHAJIBHOE pa3MHOXKeHHE pacTeHnid. ComaTtnyeckas ruopuan3anus. PEKOHCTPYKITHS
SAWLEKIIETKN ¥ KIIOHMPOBAHNE )KMUBOTHBIX. XPOMOCOMHasI ¥ TeHHasl HHKeHepusa. KoHcTpynpoBaHue
pexomOunanTHoi JIHK. JlocTikeHus 1 mepcrieKTUBB TeHHOH nHkeHepuH. Co31aHne TPaHCTeHBIX
OpPraHU3MOB. DKOJIOTHYECKHE U ATHYECKHE TTPOOIEMbI TeHHOW HH)KEHEPHH.
JemoncTpanum: TabiuI, cxeM, pUCYHKOB, poTorpaduii, cai10B, WILTIOCTPUPYIOIINX OCHOBHBIC
HanpaBJICHUsI U OTPaciii OMOTEXHOJIOTHH, METOIbI | eHOM MH)KEHEepHH, JIEKapCTBEHHBIX IPENapaToB,
MOJTyYEHHBIX C MCTIOJIB30BAaHUEM JOCTIKEHUH MUKPOOHOIOTHYECKOW MTPOMBIIUIEHHOCTH

11 kaacc (1024).
HcTopus 3B0IIOMOHHOTO yueHus (74)
Wneu pa3BUTHS OpraHUYECKOTo MUpa B Tpynax ¢puiocopoB AHTHUHOCTH. MeTadhu3znieckuil mepuo B
uctopuu 6uosnoruu. Cucremarrka K.JIluaues. XX.brogdon — mepsast 5BOIOIMOHHAS KOHIICTIITUSL.
OomononHas koHuenuus JK.b.Jlamapka. 3Hauenue TpynoB Jlamapka Ui pa3BUTHS 3BOIOIIMOHHON
uzeu u ouonoruu. DBosonnonnsie uaeu D.)K.Cent-Mnepa. boprba ¢ kpearimoHu3MOM. DBOJIIOIIMOHHAS



teopuda Y.Jlapsuna. [Ipeanochliky BO3BHUKHOBEHUS JapBUHU3MA. JKU3Hb U Hay4Has AeATEIbHOCTh
Y.lapBrHa. DBOMIONHS KYIbTYPHBIX (hOPM OPraHU3MOB. DBOIIOIMS BUIOB B pupoe. Pa3surue
3BoNItOLIMOHHOM Teopun Y. J{apBuHa. @opMupoBaHHE CUHTETUYECKOW TEOPUH IBOJIOLIMHU. 3HAYEHUE
3BONIOLIUOHHOTO yueHus Y.J/lapeuHa.
JleMOHCTpaLMH: CXEM, PUCYHKOB, CIIAHJI0B, WIIITIOCTPUPYIOLINX OCHOBHBIE MIOJIO0KECHHS 9BOIIOINOHHBIX
U7eH, KOHIETIINH 1 TeOpHHl; MOPTPETOB YUEHBIX U (HHIT0CO(]OB.

Muxpo3Bosrouns (104)
['eHeTHueckre OCHOBBI IBOIIOLMU. DIIEMEHTapHBIN 3BOMIOLMOHHBIN MaTeprai. DJIeMeHTapHas eIMHULA
IBOJIIOLMHU. DJIEMEHTapHOE 3BOJIIOLMOHHOE SIBICHHUE. 3aKOH T'eHeTH4ecKoro pasHosecus Jx. Xapau,
B.Baiin6epra. JImxymiue cuibl 3BOIOLUH. MyTallMOHHBIN Mpoliecc 1 KOMOWHATHBHAS U3MEHYUBOCTb.
[MomynsumoHHbIe BOTHBI U Apeiid renoB. Murpanus. M3omsauus. EctectBeHHslil oT00p Kak (hakTop
sBoonnu. [Ipearnocsuiky u Mexann3Mm aeiictBus. boprOa 3a cymectBoBanue u e€ hopmel. Chepa u
00BEKT AEUCTBHSI €CTECTBEHHOTO 0TOOpa. PeaqbHOCTh ecTecTBEeHHOTO 0TOOpa B mpupoze. Dopmbl
ecTecTBeHHOTo 0TOOpa. TBopueckas poib. [IprcnocoOieHHOCTh OpraHu3MOB U €€ BOSHUKHOBEHHE.
OTHOCHUTENIbHAS IIEeJIECO00Pa3HOCTh NMPUCTIOCOOIeHMH. B 1 ero kputepun. OmnpeneneHne Buaa.
Crtpykrypa Buza B pupoae. CriocoOsl BHI000pa3oBaHusl.
JemoncTpauum: TabJuIl, CXeM, pUCYHKOB, CIaiI0B, (GPUIEMOB, TepOapreB pacTEHHUH, KOJUICKIUHA
JKUBOTHBIX, WJUTIOCTPUPYIOIIUX AeHCTBHUE (HaKTOPOB IBOJIOLHH, IPUCIIOCOOICHHOCTh OPraHU3MOB.
Jla6opaTopHbie pa6oTsl: Nol «OnrcaHre IprucrnocoOIEHHOCTH OPraHU3MOB U €€ OTHOCHTEIIEHOTO
xapaktepa». Ne2 «M3ydeHne KpuTepueB BUAAY.

Maxkpod3Boionus (74)
Mertoap! nzyuenus spomonnu. [lepexoansie dopmel u punorenernueckue psibsl. CpaBHEHHE QIIOPHI U
(ayHBI MaTEpPUKOB, U3yYEHHE OCTPOBHOM (I10pHI U QayHbl. ['OMONOTHS 1 aHATIOTHS, Py IUMEHTHI 1
aTaBU3MbI. 3aKOH 3apOIBIIICBOIO CXOACTBA, OMOTCHETHUECKUI 3aKOH. V3ydyeHrne aMHMHOKUCIOTHON
MI0CJIEJ0BATENFHOCTH O€JIKOB, OnoxuMudeckas romosorus. Mogenuposanue sBoronuu. Hanpasnenus u
my Ty 3Bomtoun. [yt gocTmkenns 6uonornyeckoro mporpecca. bruomorndyeckuii perpecc u
BbIMHpaHue. COOTHOILIEHUE U Yepe0BaHue HallpaBiIeHul 3Bomony. OopMbI HalpaBIeHHOM 3BOJIOLINN.
OO01ue npaBuia SBOJIIOINH.
JemoHcTpauum: TabIuL, CXeM, PUCYHKOB, CIIai10B, Ororeorpadu4ecKux KapT, WUTIOCTPUPYIOLINX
METO/BI U3YUEHHUS DBOJIIOINHU; KOJUIEKIIU, TepOapreB, NCKOMAEMBIX OCTATKOB OPTaHU3MOB, TOPTPETOB
YYEHBIX.
JlaGopaTopHast padora Ne3 «Apomopho3bl M HAMOATANTALINH Y PACTEHUN U KHUBOTHBIX).

Bo3nnkHoBeHue U pa3BUTHE KU3HH HA 3emute (144)

I'unoTess! U TeOpUK BO3ZHUKHOBEHHUS KU3HU Ha 3emiie. OCHOBHBIE 3Tallbl HEOPTaHUYECKON 3BOITIOIUH.
[TnanerapHas 3Bomonus. XUMHYECKas IBOTIONNSA. AOMOTEHHBIN CHHTE3 OPraHUYeCKUX BemecTB. OnbIT
C.Muutepa u I".JOpu. O6pa3zoBanue nonuMepoB U3 MoHOMepoB. KoariepBaTHbie Kariid 1 MUKpOchepsbl.
[Mporenonapl. Puboznmel. @opmupoBanie MeMOpaH B BOSHUKHOBEHHE MPOOHOHTOB. Hauao
opraHudeckoi 3sostonnu. IlosiBnenre nepeeix KiIeToK. IIpokaproTsl U 3yKapHoThI. I HIIOTE3bI
BO3HUKHOBEHMSI 3yKapruoT. BO3HNKHOBEHNE OCHOBHBIX IIAPCTB 3yKapHoT. POpMUpPOBaHNE HEKIETOYHBIX
OpPraHU3MOB U MX IBOJIOIHUOHHOE 3HaueHHe. OCHOBHBIE 3TAIbl 3BOJIOIUH PACTUTEIHHOTO MHPA.
OcHoBHBIE apoMop(o3bl U uarnoaaanTanuu. XKu3Hb B Boje. [lepBbie pacTenus — Bogopociu. Beixon Ha
cyury. [lepBbie ciopoBsie pacTenusi. OCBOGHHE U 3aBOEBaHKE CYILIHN TalIOPOTHUKOOOPA3HBIMHU.
VYcnoxHenne pasMHokeHHs1. CemeHHbIe pacTeHHs. OCHOBHBIE YEPTHI 3BOJIOLIUN PACTUTEIBLHOIO MHUPA.
OCHOBHBIE 3TaIbl SBOJIOIHMHN )KUBOTHOTO MUpa. OCHOBHBIE apoMOp(o3bl U uauoaaanTanuu. [lepsrie
JKUBOTHBIE — pocTermue. Crienuanu3anys 1 noauMepusanus opraueit. Juddepenuuanns KieTok.
IIepBbrle MHOTOKJIETOUHBIE )KUBOTHBIE. [[ByCIIOMHBIE dKUBOTHBIE — KUILIEYHONIOJIOCTHBIE. [IepBbie
TPEXCIIONHBIE KUBOTHBIE — INIOCKHE YEPBU. BBIXOJ ¥ 3aBOEBaHUE KUBOTHBIMU CYIIH. YIIEHUCTOHOTHE.
[epBbIe XOpaOBEIC KUBOTHBIC. JKN3HB B Bojie. PrIOBI. BTOPOI BBIXO/T )KHBOTHBIX HA CYIITY.
3eMHOBO/IHbIE. 3aBOE€BAaHUE TO3BOHOYHBIMU JKUBOTHBIMH cyld. [Ipecmpikaromuecs. [ITuel,
MaiexonuTarompe. OCHOBHBIE YePTHI ABOJIOLNH JKHBOTHOTO MHpa. Vctopus 3eMin 1 METOABI e€
n3ydeHus. Mckomaemplie opranndeckie ocTaTku. ['eoxpoHomorus u e€ MeToAsl. [ eoxpoHogormueckas
mkana. Pazputue )ku3HN Ha 3emiie TI0 3paM | IeproAaM. XapaKTepUCTHKa KIIMMaTa U reoJIOTHIeCKUX
npoueccos. IlosiBnenue, pacuser u rudenb XapakTepHBIX oprann3MoB. CoBpeMEeHHas CUCTEMa
opraanyeckoro Mupa. OCHOBHBIE CHCTEMAaTHYeCKHe TPYMIIBI Oprann3MoB. OO0IIas XxapakTeprucTuka
napctB 1 Haauapers. CoBpeMeHHOE COCTOSTHUE U3yUEHUS BUIOB.
JemoHcTpauuu: TabIHLl, CXeM, PUCYHKOB, CIIai1I0B, WITIOCTPUPYIOLINX OCHOBHBIE 3Tallbl Pa3BUTHS
OpPraHUYEeCcKOro MHpa Ha 3eMIle; HCKOIaeMbIX OCTATKOB PACTEHUH U )KUBOTHBIX, (DOPM OKaMEHEIOCTEH;



repOapreB pacTeHU, KOJUIEKIINH JKUBOTHBIX, BIAKHBIX MPENApaTOB OCHOBHBIX CHCTEMATHYECKUAX TPy
OpPTaHU3MOB.

Yenosek - OuoconuaabHas cucrema (194)
AHTpomoNorust — HayKa o denoBeke. Pa3gens, 3agaun, Metonbl. CTaHOBIIEHUE TIPEICTABICHHH O
MIPOUCXOXKIEHUH YelioBeKka. Penurnosnsie Bo33penus. Hayunsie Teopun. CXOACTBa U OTIMYHNS YeTIOBEKA
1 )KUBOTHBIX. CHCTEMaTHUECKOE MTOJIOKEHUE uenoBeka. CBUAETENhCTBA CXOCTBA YEIOBEKA C
JKUBOTHBIMH. JIBIDKYIIIE CHITBI aHTpOTIOreHe3a. HaciienctBeHHas M3MEHYNBOCTD U €CTECTBEHHBIH 0TOOP.
I'pynmoBoe cotpymaudectBo u obienne. OpynuitHas IeSATENbHOCTh U TIOCTOSTHHBIE KUIIAIIIA.
CooTHonIeHHEe OHOJIOTHYECKUX M COLMANBHBIX (hakTopoB. OCHOBHBIC CTaANK aHTponorene3a. Haxonku
MCKOTIAEMBIX OCTaTKOB, BPEMsI CYLIECTBOBAHUS, POCT, 00BbEM MO3ra, 00pa3 KU3HHU, OpyIUsl. DBOIIOLUS
COBpPEMEHHOTO0 YenoBeka. EcTecTBeHHBIN 0TOOp B MOMYIAIIAX. bruomorndeckas SBOTONNS HHANBUIOB.
MyTanuoHHsli npouecc u noauMopusm. [lomynsanuoHnbie BOTHBI U Apeiid reHOB, MUTpaLus U
«a¢deKxT ocHOBaTeNs» B MOMYJISLIIX COBPEMEHHOT0 YenoBeka. YenoBeueckue pacel. [lonstie o pace.
Bpems 1 MecTO BOZHUKHOBEHHSI pac. [ MIIOTe3bl MONUIIEHTPU3MA U MOHOLICHTpU3MA. [IpudnHbI 1
MEXaHU3MBI pacoreses3a. EMMHCTBO yenoBedeckux pac. Kputuka conpanbHOro JapBUHU3MA U pacu3ma.
IIpucnioco6eHHOCTh YeoBeKa K pa3HbIM YCIOBHAM Cpelibl. AJanTHBHbIE TUIIBI JTroed. HenoBek Kak
4acTh MPUPOJBI U 00IIeCTBA. Y POBHH OpraHU3auy YeiaoBeka. CTPYKTYphI YPOBHEH, MPOUCXOISIINE
MPOLIECCHI U UX B3aUMOCBSI3b.
JemoncTpauuu: TabJHIl, CXeM, PUCYHKOB, CJIAH/I0B, MOKA3bIBAIOIIMX BHEITHUI O0JIUK M 00pa3 KU3HH
MPEJKOB YeJIOBEKa, CTPYKTYPHO-(OYHKIIMOHAIBHYIO OPTaHU3aIMI0 CUCTEM OPTaHOB TeJla YeIOBEKa,
MYJISDKEH OKaMEHENIOCTE!, MPEeIMETOB MaTepUAIbHON KYJIbTYPbI IPEAKOB YEJIOBEKA; IPUMEPOB
3I0pOBOTO 00pa3a >KU3HH.
JladopaTtopHas paGora Ned «/I3yueHre SKOJTOTHIECKUX aaNTaIllui YeTOBEKay.
IKoJ10rus — HaAyKa 0 HAJOPraHu3MeHHbIX cucTeMax (24)
3aposxaeHre u pa3BuTre 3KoJoruu B Tpyaax A.I'ym6onsara, K.®.Pynee, H.A.CeBeproBa, J.I'ekkens,
®.Knemenrtca, B.1llendopna, A.Tencnu, B.H.Cykauéra, U.Onrona. Pa3aenst u 3agauun sxoaoruu. Cesi3b
3KOJIOTHH C IPYTUMH HayKamMH. MeToapl.
JdeMoHcTpauuu: cxXeM, pUCYHKOB, CJIaiiJI0B, NOKA3bIBAIOLIUX PA3IUYHBIE METOIbI 3KOJIOTMYECKHUX
UCCIIeIOBaHUH, PUOOPOB, MOPTPETOB YUEHBIX.
Opranu3mbl u cpeaa ooutanus (144)
Cpenpl obutanus oprann3MoB. Mx ocobennoctu. [Ipucnoco0neHns OpraHu3MoB K )KU3HHU B Pa3HBIX
cpenax oduraHus. DKoJaoruueckre GaKTophsl U 3aKOHOMEPHOCTH UX JieicTBrs. B3anmopeiicTere
9KOJIOTHUECKUX (aKTOpOB. bruonormueckuii oNTHMyM W orpannduBatonuii ¢paxtop. [IpaBuno MUHIMyMa
10.JInbnxa. DKONOTHUECKUE CTIEKTPHI OPTraHU3MOB. DBPHONOHTHEIE U CTECHOOHMOHTHBIE OPTaHU3MBI.
Knaccuduxarms sxonorunueckux hakropoB. Adnorndeckue GakTopel. CBET U €ro JIeHCTBHE Ha
OpraHu3Mbl. DKOJIOTUYECKHE IPYIIBI PACTEHUH U )KUBOTHBIX MO OTHOIIEHHUIO K cBeTy. CUTHAJIbHAS POJIb
ceeta. @oronepuoausm. Temneparypa u €€ JelcTBUE HA OpraHu3Mbl. [loKUIIoTEpMHBIE 1
TOMOHOTEPMHEIE OpraHu3Mbl. TeMIiepaTypHbIe TPUCIIOCOOIEHUS OPraHu3MOB. BriaxkHOCTD U e€ neficTBre
Ha opranu3Mel. [Iprcroco0ieHuss OpraHu3MOB K MOIEPIKaHUIO BOJHOTO OayiaHca. ['a30BbIil U HOHHBIM
cocraB cpefipl. [Toua u penbed. [lorognsie u kmumaruaeckue haktopsl. [IprcnocoOneHus: opraHu3MoB K
JeHcTBHIO abnoTndecknx ¢akTopoB. bronornueckue putmel. [Ipucoco01eHHOCTh OpraHU3MOB K
CE30HHBIM U3MEHEHHSM yCIIOBHIA cpeibl. JKu3HeHHbIe PopMBbI OpraHn3MoB. OCOOEHHOCTH CTPOCHUS U
oOpa3a xu3Hu. buornyeckue pakropsl. Bujibl OMOTHYECKUX B3aUMOICHCTBUI. 3HaUCHIE OHOTHYECKHIX
B3aUMOJICHCTBUI ISl CYIIECTBOBAHHS OPTaHU3MOB B Cpejie OOMTaHHS U B COOOLIECTBAX.
JemoHncTpauuu: TabJHII, CXeM, PUCYHKOB, CIIai/I0B, TOKAa3bIBAIOIINX AEHCTBHE IKOJIOTHIECKUX
(haKTOpOB Ha OPraHU3MBI, OMOTHYECKHE B3aMMOOTHOIICHHS MEX/Ty OpraHH3MaMHU.
JladopaTtopHbie padoThl NeS «CpaBHEHNE aHATOMHYECKIX OCOOEHHOCTEHW paCTCHUH M3 pa3HBIX MECT
oOutanus», Ne6 «Metoabl uzMepeHus spaduieckux (GakTopoB cpeabl oOuTanus», Ne7 «Onucanue
KUZHEHHBIX (DOPM y PaCTEHUH M KUBOTHBIX).
JKoJIOrHYecKasi XapaKTepUCTUKA BUAA U monyasauum (549)
DKoyoruueckas Huia Bujga. MHOromepHas Mofelb sKonoruueckoit Humu J[xk. XatunHcona. Pazmepsl
9KOJIOTMYECKOW HUILHU U €€ CMEHA. DKOJIOrMUYeCKas XapakTepUCTHKa MOy sy, [lomymsamus kak
Omororuueckas cucremMa. OCHOBHBIE TTOKa3aTeNN MOMYJISIIH. DKOJIOTHYECKask CTPYKTYpa MOMYJISIIHH.
JnHamMyKka nonyysauuy U e€ peryssiuus. Trnbsl fnHaMuKy nomyssinuy. Kprussle BDkUBanus. Perymsanus
YHUCIIEHHOCTH NOIMyJIAIUU. PaKkTOpbl CMEPTHOCTH U EMKOCTB CPEABI.
JleMOHCTpaNMM: CXeM, pUCYHKOB, TPa(pUKOB, MILTIOCTPUPYIONINX MPOIECCHI, TPOUCXO/ISIINE B



HOMYJIALUAX; TepOapreB M KOJUICKIMI paCTeHUH U JKUBOTHBIX, IIPHHA/UICKAIINX K Pa3HBIM
9KOJIOTHUECKUM PacaM OIHOI0 BUJA.
Jlabopartophbie paboTbl Ne§ «3ydeHne 3K0IOrn4ecKoi HUIIH Y Pa3HbIX BUAOB PACTEHHUN U KHUBOTHBIX,
Ne9 «Poct monynsanuy My4yHOT0O XpyIlaka Ipu pasHol e€ MIOTHOCTH U OTPaHUYEHHOCTH PECYPCOB
cpenp».
CoobmecTBa u 3kojJ0ornueckue cucremsol (104)
Coo01iecTBa OpraHu3MoB: CTPYKTYPBI U CBsI3U. bruoreonienos. Ero cTpyKTypebl, CBSA3U MEXIy
opranuzmMamu. DkocucteMbl. CTPYKTypHbIE KOMIOHEHTHI 9KOCUCTEMBI. KpyroBopoT BeIecTs U NOTOKU
sHeprun. Tpodudeckne ypoBHU. Tpodrueckue nenn u cetu. OCHOBHBIE TTOKAa3aTENH. DKOJIOTHIECKHE
nupamuel. CBOKWCTBa OMOTEOLIEHO30B U AMHAMKKa coobiecTB. L{uknnyeckue n3menenus. CyKeccuu.
[Tpupoansie 3KOCUCTEMBI. DKOCUCTEMBI 03epa. CMmemanHoro ieBa. CTpYKTypHbIE KOMIOHEHTHI U
TpopHUIECKast CETh MPUPOTHBIX SKOCHCTEM. AHTPOTIOTEHHBIE SKOCHCTEMBI. ATpo3KOCHCTeMbI. OTIHIHS
arposKOCUCTEM OT OMOTeoleH030B. Y pboakocucTeMbl. X ocHOBHBIe KOMIIOHEHTHI. ["'opoackas ¢iopa u
¢ayHa. buonornueckoe u X035HCTBEHHOE 3HAYCHHE arpO3IKOCUCTEM U ypOoIKocucTeM. bruopasnoobpaszue
— OCHOBA YCTOIUYMBOCTH COOOIIECTB.
JeMoHcTpanuu: TabIwII, CXeM, pUCYHKOB, CIIaiA0B, GOTOTrpaduii, MOKa3bIBAIOIINX BIUSHIE
abMOTHYeCKUX U OMOTHYECKUX (PaKTOPOB HAa OPTaHU3MBI, CTPYKTYPY U CBS3H B IKOCHUCTEMAaX, CII0cOO0B
9KOJIOTHYECKOr0 MOHUTOPHHTA.
JlaGopaTopHas padora Nel0 «MosennpoBanne CTPYKTYpP H MPOIECCOB, TPOUCXOISAIINX B
IKOCHUCTEMAX.
Bbuocdepa — riaodansHas s3xocucrema (34)
buocdepa — xuBas o6onouka 3emmnn. Pazsutue npeacrasiennit o 6unocdepe B Tpynax J.31occa,
B.N.Bepnanckoro. O6nactu 6uocdeps! u e€ cocras. XKuBoe BemiecTBo OHOCGhepsl U €ro PyHKIHH.
3aKOHOMEPHOCTH CyIeCTBOBaHUs Onocdepnl. OcoOeHHOCTH Onochepsl Kak ri1o0aabHONH 3KOCUCTEMBI.
KpyroBopoTs BemiecTB 1 OMOTEOXUMHUIECKHE UK. PUTMUYHOCTS siBeHn# B Onocdepe. 30HaIBHOCTh
omocdepsl. OcHOBHBIE OMOMBI CyIH. Kimumar, pacTUTeNHBINA 1 )KHBOTHBIN MUP OCHOBHBIX OMOMOB
CYIIH.
JemoncTpauuu: TabIuIl, CXeM, PUCYHKOB, ClaiiioB, potorpaduii, moka3pIBalOMIUX CTPYKTYpHBIE
KOMITOHEHTHI Onochepbl, OMOre0XMMHUYECKHE IIPOLIECChl KPYTOBOPOTA BELIECTB U IPEBPALLCHHUE SHEPIHH
B Ouocdepe, pazHooOpas3re OCHOBHBIX OMOMOB 3eMITH.
YenoBek u okpyxamomas cpeaa (104)
YenoseuecTtBo B Ouochepe 3emnu. buochepnas ponas uenoseka. Aurponodounocdepa. Ilepexon Ouocheps
u Hoocepy. Bo3nelicTBue yenoBeka Ha Ouocdepy. 3arpsisHeHHEe BO3AYIIHOM cpeapl. OXpaHa Bo3LyXa.
3arpsi3HeHue BoIHOU cpelbl. OXpaHa BOAHBIX pecypcoB. Pa3pyiieHne mo4Bbl 1 U3MEHEHHE KIIMMaTa.
OxpaHa OYBEHHBIX PECYPCOB M BO3yXa. AHTPOIOT€HHOE BO3CHCTBIE HA PACTUTEIbHBIN U )KUBOTHBIIN
mup. OxpaHa pacTUTEIBHOrO U KUBOTHOTO Mupa. [Ipobiemsl oxpansl npupoasl. KpacHble kHury.
OOIIT. borannueckure caibl ¥ 300J0THYECKHE TapKU. PaliioHanbHOe PUPOI0NOIH30BAHNE U
ycToi4nBOe pa3BuThe. Mcromenue npupoaHbIx pecypcoB. Konnenmms ycToiiunBoro pa3BuTys.
«IloBectka nHs Ha XXI| Bex». CocyiiecTBOBaHUE YesloOBeKa U MpUposl. 3akoHsl b.KomMonepa.
I'mobanuctuka. Moziesiu yrnpapisieMoro Mupa.
JlemoHCcTpanuu: ciaioB, GUIbLMOB, WILTIOCTPUPYIONIMX BO3CHCTBHIE YelIoBeka Ha ouocdepy,
MEPOINPHATUH 110 PAMOHATBHOMY MIPHUPOAOIOIB30BAaHHIO, OXPAaHE BOJI, BO3YyXa, [I0UBbI, PACTHUTEIBHOTO
1 )KMBOTHOT'O MUpa, poTorpaduii 0XpaHsIeMbIX PacTeHHH 1 )XUBOTHBIX KpacHoii kauru PD, moptpeTos
YYEHBIX.

10 knace

Coaep:xanue yueOHOro nmpeamera
I'naBa 1. buonornueckue cUCTeMbI, MPOLIECCHl U UX U3ydeHHe (3 u)
I'maBa 2. [futonorust — Hayka o kietke (3 4)
I'maBa 3. Xumuueckasi opranu3anus KJIeTKy (8 )
I'naBa 4. Ctpoenue u ¢pyHkunu kietku (7 1)
I'maBa 5. OO6MeH BelecTB U npeBpailieHue 3Hepruu B kierke (114)
['maBa 6. J)Ku3HeHHBIH UK KIETKH (5 )
I'maBa 7. Ctpoenue u GyHKIMH OpraHu3MoB (16 1)
['naBa 8. Pa3MHOeHUe U pa3BUTHE OPraHU3MOB (8 1)
I'maBa 9. 'eHeTnKa — HayKa O HacJIeJICTBEHHOCTH M U3MEHYMBOCTH OPTaHU3MOB (2 )



I'maBa 10. 3akoHOMepHOCTH HacleACTBEHHOCTH (12 1)
I'nmaBa 11. 3akoHOMepHOCTH U3MEHYUBOCTH (7 4)
I'maBa 12. I'enetuka yenoBeka (5 4)
I'naBa 13. Cenexuus opranu3mos (6 )
I'nmaBa 14. buorexnonorus (7 4)
11 knace
I'JTABA 1. Uctopus 3BOIOIIMOHHOTO yueHUs1 (7 1)
['JTABA 2. Mukpossostonus (10 4)
I'JTABA 3. MakposBomtonus (7 1)
['JTABA 4. Bo3HUKHOBEHHE U pa3BUTHE KU3HU Ha 3emuie (14 1)
I'JTABA 5. YenoBek — 6uoconuanbHas cuctema (19 1)
I'JTABA 6. Dxonorus — Hayka 0 HaJJOPraHU3MEHHbIX cucTeMax (2 u)
I'JTABA 7. Opranusmsl u cpena oouranus (14 1)
I'JTABA 8. Dxosornyeckasi XapakTepucTUKa BHJA U nonyasuuu (5 9)
I'JTABA 9. Coo6rmiectBa u 3xoorudeckue cucteMsl (10 1)
['JTABA 10. Buocdepa — rimobanpHast s3xocucrema (3 1)
['JIABA 11. Yenosek u okpyxatorias cpeaa (10 u)

JINTEPATYPA

Just ysammxest

1.TepemoB A.B. buonorus. buonornueckue cuctemsl u npomeccel. 10 kiacc: yueOHUK
it o0mieoOpa3oBaTeNbHBIX  yupexnaeHuil  (mpodwibHbed  ypoBeHb))  A.B.Tepemos,
P.A.IlerpocoBa— M.:. MHemo3uHa, 2020.

2. TepemoB A.B. buonorus. buonoruueckue cuctemsl u nporecchl. 11 kiace: yueOHUK
Uist  o0mieoOpazoBaTenbHBIX  yupexaeHuid  (mpodunbHbli  ypoBeHb)/  A.B.Tepemos,
P.A.IlerpocoBa— M.:. Muemo3suna, 2020.

2. Aragonoa I1.b., Cusornazos B.J. buonorus pacrenuii, rpu6oB, mumraitnukos. 10-11
KJ1acChL. YueOHOe mocodure /it mpo(UITbHBIX KJIACCOB 00ITIe00pa30BaTeIbHBIX YUpexaeHud. M. :
Hpoda, 2007.

3. Aiina @., Kaiirep [Ix. CoBpemenHast renetrka: B 3-x . — M: Mup,1987.

4. bronorn4eckuii SHIMKIONEAUMYECKUH croBaps.-M: CoBerckast sHImKIIone s, 1986.

5. buonorus. Dunuknoneaus / I'n. penakrop M.C.I'misapos. - M.: bonbemas Poccuiickas
sHIuknoneaus, 2003.

6. Boponnios H.H., Cyxopykoa JI.H. DBomtorus oprannyeckoro Mupa ((pakyabTaTUBHBIN
Kypc): YueOHoe nocodue st 10-11 kmaccoB cpeneit mkonsl.2-e u3a.- M: Hayka,1996.

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

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

s yuuresst

1. baryeB A.C., I'ynenkoBa M.A., EneneBckuii A.I'. buonorus. bonbmioil cnpaBouHUK
JUTSL IIKOJIBHUKOB U MOCTYMAIOIIUX B BY3BI.

- M.: Ipoda2004

2. bonrosa 1.B. Co6opuuk 3amgad mo OOmiei 6uogorun AJis MOCTYMAKIINUX B BY3bL. - M.:
«Onukce 21 Bex» «Mup u obpazoBanuey, 2005;

3. Koszmoa T.A.,Kyumenko B.C. Buonorumss B Tabmumax 6-11 xmaccel. CnpaBouHOe
noco6wue. - M.: llpoda, 2002;

4. IlumenoB A.B., ITumenoBa U.H. buonorus. Jlugaktrnuyeckue maTepuaibl K pas3aeny
«O0m1as OuonoTHs.

- M.: «cMzmarensctBo HIT DSHAC»,2004;

5.Pebposa JI.B., IIpoxopoBa E.B. AktuBHble popMBI U MeTOJbI OOyUeHUs] OUOJIOTHH. -



M.: IIpocBemienue, 1997;
6. ®pocun B.H., Cuornazo B. WM. I'oToBUMCS K €AMHOMY TIOCYJapCTBEHHOMY
sk3aMeny: O6mas 6uonorus. - M.: JIpoda, 2004. - 216¢;

Jlureparypa, 3a1aHnsi B KOTOPOil pEKOMEHAYIOTCH B KayecTBe U3MepHuTeJIeii:

1. AnacracoBa JLII. O6mas Ouonorusa. [lunakruueckue marepuansl. - M.: BeHrana-
I'pad, 1997. - 240c;

2. bwonorusa: mxonpHel Kypc. - M.: ACT-IIPECC, 2000. - 576 c: wui.-
(«YHuBepcanpHOE yu4eOHOE ITOCOOHE»);

3. NBanoBa T. B. COopHuk 3amanuil mo oOmiell OMOJOTHH: MOCOOHE IS YYaluXCs
obmeobpazoBar. yupexaenuii /T.B. BaHosa,

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

4. KoszmoBa T. A. Komocop C.H. JlumakTuyeckue KapTOUKH-3aJaHUS IO OOIIEH
ouonoruu. - M.: U3znarensckuit JJom «['enmxep», 1997. - 96¢;

5. Jlepuep I'.11. O6mas 6uonorus. [loypounsie TecThl u 3a1anus. - M.: AkBapuym, 1998;

6. CyxoBa T.C., KozmoBa T. A., Conun H. U. O6mas Ouonorus. 10-11km.: pabGogas
TeTpaap K yueOHuky. -M; JIpoda, 2005. - 171c;

7. Obmas 6uomnorus: Yued. ais 10-11 k1. ¢ yrryOur. u3ydenuem 6uosnoruu B mik. /JI. B.
Bricoukas, CM. ['narones, .M. JIpiMimui u ap.;

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

MULTIMEDIA - noanepxka kypca «O01as OMo10rus»

JlaGopatopubiii  mpaktukyMm. buomormss  6-11 kmacc  (yueOHOe  BIEKTPOHHOE
uznanue),Pecriybnukanckuii MynsTuMeana uentp, 2004

buonorust 9 knacc. OOmue 3aKOHOMEPHOCTU. MynbTUMEIUNHHOE MPUIOKEHHE K
yuebHuky H.U.Conuna (anextponHoe yueOHoe uznanue), poda, dusukon, 2006

[ToaroroBka k EI'O mo 6uonorun. DnekTpoHHoe yueobHoe nznanue, poda, OusnxoH,

2006 « JIabopatopus KIIETKA

* JlTaboparopuss TEHETUKA

+ Jlabopatopus SKOCUCTEMbI

Aopeca caiumos ¢ UHTEPHETE

www.bio.1september.ru - razera «buosorus - mpuioxeHue K «1 ceHTIOps»

Www.bio.nature.ru - Hay4HbIe HOBOCTH OHOJIOTHH

Www.edi0S.ru - D#oc - MeHTpP JUCTAHIIHOHHOTO 00pa30BaHHMS

www.km.ru/education - VYueOHble Marepuanbl W cjoBapu Ha caite «Kupwur wu
Medonuii»

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

pecypcos.

http://window.edu.ru/ EnunHoe 0KHO q0CTyIa K 00pa3oBaTeIbHBIM pecypcam

http://www.priroda.ru — TIpupona: HaMOHATIBHBII OPTAJL.

http://obi.img.ras.ru — ba3a 3Hanuii 10 OMOJIOTHH YeoBeKa. YUeOHUK MO MOJICKYJISIPHOM

OMOJIOTHH YeloBeKa, OMOXUMUH, (PU3UOTIOTUH, TEHHOU U OETTKOBOYM MHKEHEPHUU.

http://www.zoomax.ru — 300J10THs: Y€TOBEK U JOMAIITHUE )KUBOTHBIE.

http://www.fipi.ru — ®enepanbHblil HHCTUTYT MEAATOTMYECKUX U3MEPEHUH.
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