Pa0o4ass nporpaMma Kypca BHEYPOUYHOI 1esITeJIbHOCTH
«bHoJIOrnYecKHe 3aKOHOMEPHOCTH
s 10-11-x kiaaccoB

IHosicHuTeNLHAA 3aNIUCKA

Pabouas nporpamma 1TaHHOTO y4eOHOTO Kypca BHEYPOUHOU 1eATEIbHOCTH pa3paboTaHa B
COOTBETCTBUU C TPEOOBAHUSAMU:

e ®enepanpHoro 3akona ot 29.12.2012 Ne 273 «O6 obpazoBannu B Poccuiickoi
Denepauuny;

o @enepanbHoro 3akoHa oT 24.09.2022 Ne 371-03 «O BHeceHnn nzmeHeHnuil B denepanbHblii
3akoH «O0 obOpazoBanmu B Poccuiickoit ®enepamumn» u cratbio 1 ®enepanbHoro 3axona «0O0
o0s13aTebHBIX TpeboBaHMIX B Poccuiickoit denepanuny;

e Ilpukaza MunnpocBemenuss Poccunm ot 31.05.2021 Ne 286 «OO0 yrBepxkaeHUU
denepanbHOrO  TOCYJAapCTBEHHOTO  00pa30BaTeIbHOrO0  CTaHAapTa  HAYadbHOTO  OOIIEro
00pa3zoBaHus»;

o IIpukaza MunmnpocBemenuss Poccunm ot 31.05.2021 Ne 287 «OO6 yTBepkIeHUU
denepaibHOTO  TOCYJApPCTBEHHOTO  OOpa30BaTENbHOIO  CTaHJapTa  OCHOBHOTO  OOIIEro
o0pa3oBaHU;

e [IlIpukaza MunoOpuayku Poccuum ot 17.05.2012 Ne 413 «OO6 yrBepx)acauu (eaepaibHOro
roCyIapCTBEHHOT0 00pa30BaTENIBHOIO CTaHIapPTa CPEeIHEro 00IIero 00pa30BaHUs;

e [IlIpukaza Munobpaayku Poccun ot 19.12.2014 Ne 1598 «O06 yTBepxkaeHuu ¢enaeparbHOro
roCyJapCTBEHHOTO 00pa30BaTeNbHOIO CTaHIapTa HAuyalbHOTO 00Iero oopa3oBaHust 00y4yaromuxcs
C OrpaHUYEHHBIMU BO3MOKHOCTSIMH 370POBbSI»;

o IIpukaza Munnpocseuienus Poccun ot 18.05.2023 Ne 372 «O6 yTBepxaeHUU (enepaibHOil
00pa30BaTeNbHOI MpOorpaMMbl Ha4aJIbHOTO 00IEro 00pa3oBaHUs;

o IIpukaza Munnpocseuienus Poccun ot 18.05.2023 Ne 370 «O6 yTBepxkaeHUH (penepanbHOM
00pa3oBaTenbHON MPOrpaMMbl OCHOBHOT'O 00IIIET0 00pa30BaHUsM;

o IIpukaza Munnpocseuienus Poccun ot 18.05.2023 Ne 371 «O6 yTBepxaeHuu QenepaibHOil
00pa3oBaTeNbHON MTPOTrpaMMBbl CPETHETO 00IIETr0 00pa30BaAHUSY;

o Ilpuxaza Munnpocsemenuss ot 24.11.2022 Ne 1023 «O0 yrBepkaeHUU QenepanbHOil
aJanTUpPOBaHHOM 00pa30oBaTeNIbHOM MpOrpaMMbl  Ha4yaJIbHOrO 0OIIero oOpa3oBaHUsS — AJIs
00y4aroIuXxcst ¢ OrpaHUUYEHHBIMU BO3MOKHOCTSIMH 3710POBBS»;

e [Ilpukaza Munnpocsemenuss Poccun ot 24.11.2022 Ne 1025 «0O06 yTBepkIeHUU
benepanbHON aganTUPOBAHHON 00pa30BaTENIbLHONW MPOrpaMMbl OCHOBHOI'O OOIIEro oOpa3oBaHUS
JUIsL 00YYarOIIKXCSl C OTPAaHUYEHHBIMH BO3MOYKHOCTSIMU 3/I0POBBSI»;

e OcHOBHOI 00pa3oBaTeIbHOM NPOrpaMMbl OCHOBHOTO o0miero obpasoBanus MAOY
rumHas3usg Ne 10 umenn A.E. boukuna, yrBepxaenHoii mpukazoM ot 01.09.2023 Ne 02-03-84, B Tom
qucie ¢ y4eToMm paboueil mporpaMmbl BOCITUTAHHUS.

IInan BHeypounoi nestenbHOocTd MAOY rumuaszust Ne 10 umenn A.E.boukuna otBonut 272
qaca JJI1 OCBOEHHUS Kypca B TEUEHME JBYX JIET IIPU HEAEIbHOW Harpyske 4 yaca B HEJENIO, B TOM
gucie B X kiacce —136 gacoB (4 aca B Henento), B X1 kimacce — 136 gaca (4 yaca B HEZIEIO).

Kypc BHeypouHOU nesTenbHOCTH «bHOIOrM4eckue 3aKOHOMEPHOCTH» IOJpa3yMeBacT
MIPAKTUKO-OPUEHTUPOBAHHBIN MOIXO0J K OpraHu3alUu JeSTeNIbHOCTH OOYy4aloluXcs, TaK Kak
COBPEMEHHOMY OOILIECTBY HEOOXOIUMBI CIIEIUATHACTHI:

* yMeIOIUe ONepUPOBaTh 3HAHUSMU, HUCIIOIb30BATh UX HA MPAKTHKE;

* TpaHchOpMUPOBATH CUTYAIHH;

* TIOCTOSIHHO YYHTHCS, OOHOBIISITH 3HAaHWA M MPAKTUUYECKHE HAaBBIKM, TBOPYECKU HX
HCII0JIb30BATh;

* 100MBaTHCSI HOBBIX PE3YJIbTATOB MPAKTUUECKON JAESITETLHOCTH.

Lesas yueOHOro Kypca: GopMupoBaHie pa3sHOCTOPOHHE Pa3BUTOM JTMYHOCTH.

3amauyu y4eOHOro Kypca:


https://1zavuch.ru/#/document/99/351825406/

e (QopmupoBaTh y ydalIuxcsi MHTEpEC K IO3HAHUIO MHpA, K YIIyOJIEHHOMY H3Y4YEHHIO
JUCITUTIIIMH, BBISBIICHUIO CYIITHOCTH TPOIIECCOB U SIBIICHUH BO BceX cepax HesTenbHOCTH (HAYKH,
TEXHHUKH, UCKYCCTBA, PUPOIbI, OOIIECTBA U T. 11.);

e (opmHupoBaTH CKIOHHOCTH Yy4YallUXCS K HAYYHO-UCCIICOBATEIBCKON JIEATCILHOCTH,
YMEHHMSI U HaBbIKU IIPOBECHUS SKCIIEPUMEHTOB;

e pa3BHUBATh YMEHHE CAMOCTOSATEIHHO TBOPUYECKH MBICIUTh, CaMOCTOSITEIBHO pPAadOTaTh C
HAay4YHOU JIUTEPaTypOH;

e 00y4aThb MeTOAWKAM OOpaOOTKM TMOJYYCHHBIX JAaHHBIX ¥ aHAIW3a pPe3yJIbTaToB,
cocTaBieHUs W (opMHpOBaHHUS OTYETa M JOKJIAZa O pe3ysibTarax Hay4YyHO-HCCIeI0BaTEeIbCKOU
paboThI;

e MOTHBHUPOBATh Ha BBIOOP Mpodeccuu, crnocoOCTBOBaTh MPO(HECCHOHATHLHON U COIUANIBHON
aJanTamnuu;

e TMPOMAraHAMPOBATH JOCTUKECHHSI OTEUECTBEHHOW U MUPOBOW HAYKU, TEXHUKH, TUTEPATYPHI,
HCKYCCTBA.

Oco0eHHOCThIO JaHHOW MPOTrpaMMBbI SBJISETCS KOMILUIEKCHBIN MOAXO0Jl B CUCTEME 00pa3oBaHus
YYaITIXCA.

[TpuHIMITaMU OpraHU3aIMN BHEYPOUHOU ACSITEILHOCTU SBIISIOTCS:

e COOTBETCTBHE BO3PACTHBHIM OCOOCHHOCTSIM O0YYaIOIIUXCS;

e TPEEMCTBEHHOCTh C TEXHOJOTUSMHU yU4EOHOM eATEeIbHOCTH;

e OIIOpa HA TPAJUIINU U TOJOKHUTEIBHBIA ONBIT OPraHU3AIMHA BHEYPOUHOH JICATEIHHOCTH;

e 0IOpa Ha LIEGHHOCTH BOCIUTATEIHHOM CUCTEMBI IIKOJIBI;

e CBOOOJHBIN BBIOOP Ha OCHOBE JIMYHBIX HHTEPECOB U CKIIOHHOCTEW peOeHKaA.

WuauBuayanbHbil TeMn paboOThl HaJl MPOEKTOM O0ECTeYMBAET BBIXOJ KaXKIOrO yUYE€HHKA Ha
CBOM ypOBEHb Pa3BUTHS.

Pabouas mporpamma Kypca onupaercsi Ha pa3BUBAIOIILYIO TAPaTUTMYy, IPEICTABICHHYIO B BHJIE
CUCTEMBI TICHXO0JIOTO-TIeIaTOTMYECKUX TTPUHITUATIOR:

1. JIN4HOCTHO-OPUEHTHPOBAHHBIE MPUHIMIBI (IPUHILIUI AJaNTHBHOCTH, MPHUHIIAI PA3BUTHUSA,
TIPUHITHIT TICUXOJIOTHYECKOH KOM(POPTHOCTH).

2. KynpTypHO-OpMEHTUPOBAHHBIE  MPUHIUIBI  (MPUHIMI ~ IEIOCTHOCTH  COJEp>KaHUs
o0Opa3oBaHUs, TPHUHIMII CHUCTEMATHIHOCTH, TPHHIMII OPUCHTHPOBOYHOW (YHKIIUU 3HAHHMA,
MIPUHIINII OBJIAJICHUS KYJIbTYpOi).

3. JleATenbHOCTHO-OPUECHTUPOBAHHBIC TPHHIUILI  (TPUHIWN  OOYYCHHsSI  JESATCIBHOCTH,
NPUHIIMIT YIPABIsEMOTO MEpexoJa OT COBMECTHOW yueOHO-TIO3HABATEIbHOU MEATETbHOCTH K
CaMOCTOSITEJIbHON JEATETbHOCTH YICHUKA).

[IpenogaBanue Kypca BHEYPOUHOW JeATENbHOCTH «buonornueckue 3aKOHOMEPHOCTH»
HAIPABJICHO HA JOCTHKCHHE CIICTYIOIINX IEIICH:

OCBO€HHE 3HAHUI 00 OCHOBHBIX OMOJIOTUYECKUX TEOPHSIX, UIESX U MPHUHIIUIIAX, SIBISIONTUXCS
COCTaBHOHM YacThIO COBPEMEHHOW €CTECTBEHHOHAYYHON KapTHHBI MHPa; O METOIaX OMOJOTHICCKHIX
HayK (IUTOJOTHH, TEHETHUKH, CEeJNEKIUH, CTPOSHUH, MHOrooOpa3suu ¥ OCOOEHHOCTSIX
OMOCHCTEMOMOTEXHOJIOTHH, DJKOJIOTHH); (KJI€TKa, OpPraHu3M, IMOMYJsAlHs, BHJ, OHOTEOICHO3,
Oounoctepa); BBIIAOMUXCSI OHONOTUYECKUX OTKPHITHSX U COBPEMEHHBIX HCCICOBAHMSIX B
OMOJIOTHYECKOM HayKe;

OBJIaJleHHe YMEHHSIMH XapaKTepHU30BaThb COBPEMEHHBIE HAay4YHBIE OTKPHITHS B 00JIacTH
OMOJIOTHH; yCTAaHABIMBATh CBS3b MEXKIY pPAa3BUTHEM OHOJOTHM M CONUAIbHO-ITUYCCKUMH,
DKOJIOTMYECKUMHU TPOOJIeMaMU YEJIOBEYECTBA; CAMOCTOSTENILHO TMPOBOAUTH OHOJIIOTHYECKHE
uccienoBanus (HaOMoaeHue, U3MEPEHHUE, IKCTIEPUMEHT, MOJICIIMPOBAHUE) M TPAMOTHO O()OPMIISITH
MOJTyYEHHBIC PE3YNbTAThl; AHAIM3UPOBATH M HCIONH30BATh OHOJIOTHYECKYI0 HH(POPMAIIHIO;
MOJIH30BATHCS OMOJIOTHYECKON TEPMUHOJIOTHEH U CUMBOJIMKOM;

pa3BHUTHE TO3HABATEIHHBIX WHTEPECOB, WHTEIUICKTYaTbHBIX U TBOPYECKHX CIIOCOOHOCTEH B
mpouecce  M3ydyeHuss  IpoOiieM  COBPEMEHHOM  OMOJIOrMYecKoil  HayKd;  MPOBEIEHUs
OKCIIEPUMEHTATBHBIX ~ HCCIEAOBAHUN, pEIICHUS  OWOJOTMYECKHX  3a]a4, MOJCITHPOBAHUS
OMOJIOTHYECKUX 0OBEKTOB U TPOIIECCOB;

BOCNUTAHUE YOSKIEHHOCTH B BO3MOXKHOCTH IMO3HAHUSI 3aKOHOMEPHOCTEH >KUBOW TPUPOJIBI,



HEOOX0MMOCTH OEpeKHOro OTHOUICHUS K HEW, COOJIOACHUS 3TUYECKUX HOPM TIPU MPOBEIACHUU
OMOJIOrMYECKHUX MCCIICIOBAHUM;

UCIIOJIb30BaHUE TPUOOPETEHHBIX 3HAHWW W YMECHHUW B TIOBCEJIHEBHOW >KU3HU JUISI OLICHKU
NOCJEACTBUIA CBOEH JEATENbHOCTH 110 OTHOIICHHIO K OKpYKaloUlel cpene, COOCTBEHHOMY
3I0POBBIO; BBIPAOOTKH HABBIKOB DKOJOTHYECKOW KYJIBTYphI, OOOCHOBAaHHS M COOJIOJCHUS MEp
npodmiaktuky 3ad6oneBanuii 1 BUY-undexmm.

®opMbl TPOBeIeHUsI 3aHATHI Y4eOHOr0 Kypca: ouHas (TpYNIOBBIC, WHIAMBHIyalbHbIC
3aHSTHS) ¥ AUCTAHIIMOHHAS (C TIOMOIIBIO MPAKTUYECKH BCEX JOCTYIMHBIX TEIEKOMM YHUKAIIMOHHBIX
CEpPBHUCOB: JICKTPOHHAS TI0YTA, CANT, OTJENIbHBIC BeO-CTPAHUIIBI, YaT, BeO-KOH(PEPEHIIMH U T. I1.) HA
BCEX ATaIaX COBMECTHOU MCCIIEI0BATEIbCKON ICATEIBHOCTH.

Jis peanu3anuu mporpaMMbl IpeJIaraeTcsi UCIOIb30BaHUE METO/IOB!

1. Harnsgabie: pocMOTp Mpe3eHTalni, pacCMaTpUBaHUE HATIIAIHOTO MaTepuaa.

2. CroBecHbIe: KOHCYIBTUPOBAHUE, COOOIIECHUS, HCTIOIb30BAHHE cXeM, WJLTIOCTPAIHHA,
MOJICIIUPOBAHUS; pa300p CUTYaIUH.

3. [IpakTHyecKHii  METOX: MPOBEACHUE JUJAKTHYECKHUX  WID, IOUCKOBBIE UM  HAyYHBIC
WCCIICIOBaHMST;, HAOIOJICHNS YUaIIUXCsl; 3a09HbIE MTyTEIIECTBUS; TBOPUECKUE TPE3CHTAINN; paboTa
¢ nokymeHntamu, CMU, apyrumu nHGOpMalmOHHBIMU HOCUTENISIMU;, pab0Ta C KOMITBIOTEPOM.

Coaepxanue y4e0OHOro Kypca

Kypc BHeypouHoii paestenbHOCTH «buonornyeckue 3akoHomepHocTw» B 10 -11 kmacce
HafpaBiIeH Ha (OpPMHUpOBAaHUE Yy y4alllUXCsl LIEJIOCTHOM CHCTEMBbl 3HAHUM O >KHMBOMl mpupoje, ee
CHUCTEMHOW OpraHW3allid ¥ HBOJIOIHUH, IMOATOMY IMPOTpaMMa BKIIOYAET CBEACHUS 00 0O0mmx
OMOJIOTHYECKUX 3aKOHOMEPHOCTSX, MPOSBISIONIMXCA Ha PasHbIX YPOBHSIX OpPraHU3aIMM KUBOU
TIPUPO/IBL.

3aoauu opeanuzayuu yuebHou 0esamenbHOCmu

TpeOoBanust Ha THPOGUILHOM YypPOBHE HANpABIEHBl Ha PEATH3ALUIO 0eameNbHOCHHOZ0,
NPAKMUKO-OPUEHMUPOBAHHO20 U JUYHOCMHO-OPUEHMUPOBAHHO20 ~ NOOX0008:  OBIAJICHHUE
CoJlepKaHrEeM, 3HAYUMBIM IS TPOJNOJDKEHHsT 0Opa3oBaHUS B cdepe OMOIOTHYECKHX HaYK,
OCBOCHME Yy4YallUMHCS HWHTEJUIEKTyaJbHOM M  HPAKTUYECKOH  JIeATEIbHOCTH;, OBJIAJICHUE
OMOJIOTHYECKMMH METOJIaMH MccienoBaHuid. Iy peanu3anuy yKa3aHHbBIX MMOIX0/I0B, BKIIOUCHHBIE
B pabouyro mporpamMmy TpeOOBaHUS K YPOBHIO IMOATOTOBKM C(OPMYIHPOBAHBI B AESATEILHOCTHON
dopme. [Ipuopureramu I Kypc @neypouHol desmenvHocmu «buonocuueckue 3akonomepHocmuy
SBJISIIOTCSI YMEHUs, OCHOBaHHbIE Ha 0oJiee CIOXHBIX BHJAX JIEATENBHOCTH, B TOM YHUCIE
TBOPYECKOH: OOBSICHATH, YCTAaHABIMBATh B3aUMOCBSI3HM, pEIIaTh 3a/la4yd, COCTABIATH CXEMBI,
OTHCHIBATh, BBIABIATH, MCCIEN0BATh, CPAaBHMBATH, AHAIM3MPOBATH M OLIEHUBATh, OCYLIECTBISAThH
CaMOCTOSITENIbHBIN MOUCK OHOJIOrN4YecKoi HHPOpMAIUH.

Hcnonb3oBanue npuOOPETEHHBIX 3HAHUH W yMEHUH B MPAKTHYECKOW JEATEIILHOCTH U
MIOBCETHEBHOM JKM3HH TOApa3syMeBaeT TPeOOBaHMUs, BBIXOAAIINE 3a PaMKH Y4eOHOTO Tporecca U
HalleJICHHbIE Ha pelIeHue pa3Ho0Opa3HbIX KU3HEHHBIX 3a/1a4.

10-1 kiace

Pa3nen 1. Beenenue (24).

buonorus - Hayka o JXKM3HM. MecTo OHMOJOrMH B CHCTEME €CTECTBEHHBIX HayK, CBs3b
Ouosnoruu ¢ IpyrumMu Haykamu. OO1ednoaornueckie 3akOHOMEPHOCTH - OCHOBA J1JIsi TOHUMAaHUS
SIBJICHUY JKU3HU U palluOHAJILHOI'O IMTPUPOAOIIOJIB30BAHH.

Pasznesn 2. buoJsiornyeckue cucreMbl, MPOLECCHl M UX U3ydeHue (64).

[Tonatue o cucreme. OpraHuzanusi OWOJIIOTHYECKUX CHUCTEM, CTPYKTypa, OCHOBHBIC
NPUHLIMIBI, pa3HooOpasue. YpOBHU oOpraHuzanuu >kuBoro. Ilporeccel, mpoucxonsmye B
o6uocuctemax. OCHOBHbIE KpHUTepuU >KHUBOro. JKu3Hb Kak (Qopma CyIIecTBOBaHUS MAaTEpUU.
Onpez[eneHHe IOHATUA <CGKU3HBb». MGTOIII:I HU3Yy4YCHUSA 61/IO.HOI‘I/I‘ICCKI/IX CUCTCM U MPOLCCCOB.



Hayunoe mo3nanme. MeTonbl OMOJOTMYECKHX HCCICIOBAaHUN. J[eMOHCTparuu TaOiuIl U CXeM,
pPUCYHKOB, ¢otorpaduii, GUIBMOB, MOKA3BIBAIONINX YPOBHEBYIO OPTaHU3AIMIO JKUBOU MPUPOIBI,
METOJIbl OMOJIOTMYECKUX HCCIIEeIOBaHMM, CBSI3b OWOJNOrMM C JAPYTUMU HayKaMu; MpUOOpPOB,
00ecTeynBarOIUX U3y9eHUEe OMOIOTHYECKUX CHCTEM H ITPOIECCOB.

Paszgea 3. lluTosiorus - Hayka o kierke (74).

Knerka - cTpykTypHO-(yHKIHMOHAJIbHAsE €IWHHIA >XUBOTO. VICTOpPHUS OTKPBITHS KIETKU.
Pa6otsr P.I'yka, A.JleBenryka. Knerounas teopus T.1lIBanna, M.1Ineitnena, P.Bupxosa. Pazputue
uurosioruu B 20 Beke. OCHOBHBIE MOJ0KEHUSI COBPEMEHHOM KJIeTouHOU Teopuu. E€ 3Hauenue aiis
pa3BUTHS OMOJIOTHH U MTO3HAHUS MPUPObl. MeTobl U3ydeHUs KIETKH.

JIeMOHCTpallMu ~ CBETOBOTO ~ MHUKPOCKOMA,  OOOpYIOBaHUS  JJIsl  NPUTOTOBJICHUS
MUKpOIIPENapaToB; PHUCYHKOB, CIAWaoB, ¢ororpaduil, HWUIIOCTPUPYIOLIUX ATalbl Pa3BUTHUSA
LIUTOJIOTUY KaK HAayKH; IOPTPETOB YUEHBIX - IUTOJIOTOB.

JlaGoparopnass padora Nel. «YcCTpoilCTBO CBETOBOIO MHUKPOCKONA U TEXHHUKA
MUKPOCKOIIHPOBAHHUS.

Paznen 4. Xumuueckasi opranusanus KijaeTtku (12y4)

XUMHUECKUH COCTaB KJIETKU. Boma, €€ (hu3nKo-XMMUYecKne CBOWCTBA M OMOJIOTHYECKAs
ponb B kieTke. CBOOOHAs U cBsi3aHHAs Boja. MuHepaibHbIe BEIIeCTBa KIETKH, UX OUOIornyecKas
poib. Bydepubie cuctems! kinetku. Opranndeckne KOMIIOHEHTHI KJICTKU. benkn. AMHHOKHCIIOTHBIH
coctaB OesikoB. CTpykTypbl OenkoBoil Moiyekyinbl. CBoiictBa OenkoB. Knaccugukanus Oenkos.
@ynkuuu OenkoB. YrieBoAsl. MoHOcaxapubl, AMcCaxapujipl, Moyvcaxapuibl. buosnornueckue
nonuMepbl. OOl mnaH cTpoeHus U (U3MKO-XMMHYECKHe cBoiicTBa. buosnorumueckue (yHKuInN
yri1eBOAOB. JINTIUABI - BBICOKOMOJIEKYJISIPHBIE CIIOXKHBIE 3puphl. OOl T1aH CTpoeHust U GU3NKO-
xumudeckue cpoiictBa. Kiaccupukauus nunuaoB. buonormyeckas pojib JHIHIOB B KIETKE.
Hyxneunossie kucnotsl. JIHK u PHK. Ctpoenue, cTpykTypa, MecToHaxoxJeHue GpyHKuuu. Bus
PHK. AT®, ctpoenue, pyHKIUH.

JleMoHCTpanus TabIUIl U CXEM, PUCYHKOB, CIIaliJOB, NMOKa3bIBAIOIIUX CTPOECHUE MOJIEKYII
OpPraHMYECKUX BEIIECTB; Mozenu ctpoeHus Moiekyinsl JJHK; onbrTos, nimoctpupyronmx cBoiucTBa
OpraHMYECKUX BEIIECTB, IPUHLHUI AEUCTBUS (PEPMEHTOB.

JlabopaTopubie padorbi: No2 «DepMeHTaTMBHOE pacCIICIIEHUE MEPOKCHIA BOJOpOJA B
PacTUTENbHBIX W JKUBOTHBIX KieTkax», Ne3 «OOHapyxkeHHe O€IKOB, YIJIEBOJOB, JHUIHUIOB C
MOMOILIbIO KaYeCTBEHHBIX peakiuii 1 BeieneHue JJHK.

Pa3nes 5. Ctpoenue u pynkuuu kiaerku (134).

DykapuoTHYecKass U TMpPOKapuoTHYEcKas KieTka. HapyxHas KkieTouyHas Iia3MaThyeckas
meMOpana. Ctpoenue memOpanbl. E€ coiicTBa u ¢pyHkuuu. TpaHCOpT BElIECTB Yepe3 MeMOpaHy.
Knerounas oGonouka pactutenbHoi kieTku. L{uTornasma u e€ opranousl. BakyossipHas cucrema
kineTkd. [lomyaBTOHOMHBIE CTPYKTYypbl KieTku. Wx crtpoenne u ¢yHkiuu. HememOpaHHbIE
opra"ous! kietku. OpraHous! ABrxkeHs. Kiuetounsle BKIIIOUeHUs. SIpo - pErynsaTOpHbINA LEHTP
KJIETKH. XpoMocoMbl. CTpoeHHE TPOKApPHOTHOM KiIeTKH. OCHOBHBIE OTJIMYUTEIBHBIE OCOOEHHOCTH,
dopma u pasmepsl. PazHooOpasue kierok. OcOOEHHOCTH CTPOEHUS! PACTHTEIbHOM M >KUBOTHOM
KJIETOK.

JleMOoHCTpauuu: TaOJuI, CXeM, PUCYHKOB, CIaioB, MHUKpodoTorpaguii cTpoeHus
KJIETOYHBIX CTPYKTYP; MUKPOIIPENapaTOB PaCTUTEIbHBIX, )KUBOTHBIX U OaKTEPHANIbHBIX KJIETOK.

JlabopaTopHble padoTbi: Ned «J[BuKEHHME IUTOIIIa3Mbl B KIETKaX pacTeHHit», NeS
«[InazmMonu3 u JerIa3Moiiu3 B PACTUTENBHBIX KieTkax», Ne6 «l3ydeHne cTpoeHHUs KIETOK
pa3IMYHBIX OPraHU3MOB 10 MUKPOCKOIIOM).

Pa3znes 6. O0OMeH BeliecTB U MpeBpallieHue YHePruu B kiaerke (164).

AcCUMMIIAIMS U JUCCUMWIIALUS - JIBE CTOPOHBI €IMHOTrO Ipolecca MeTabonu3ma. Tumbl
oOMeHa BemiecTB. DHepreTudeckoe odecrneueHre kieTku: npeppamienne AT® B mporieccax oOMeHa
BemecTB. DepMEHTATUBHBIA XapakTep peakiuid KJIeTouyHoro wmeradonu3ma. @DepMeHTHl, HX
CTPOCHHE, CBOMCTBA U MEXaHU3M JCHCTBHUA. 3aBHCUMOCTh CKOPOCTH (hePMEHTATUBHBIX PEAKIIMHA OT
pa3nuuHbIX (akTopoB. [lepBUYHBIA CHHTE3 OpraHMYEeCKHX BEHIECTB B KIeTKe. llmacTtudeckwii
obmen. @orocuHTe3. CBeroBas u TemHOBas (a3el. Pomb xjoporutactoB B (poTocuHTE3E.
[IpeoOpa3oBaHue COJTHEUHOW OSHEPTUUM B DHHEPIUI0 XUMHUYECKUX CBsized. [IpoayKTHBHOCTH



dboTtocuHTe3a. BnusiHue pa3nuuHbiX (HaKkTOpoB Ha CKOPOCTH (OTOCHHTE3a. 3HAYeHUE (OTOCUHTE3A.
XeMocuHTe3. JHepreTuueckuili oomeH. Tpu sTana 3Heprernyeckoro ooMeHa. Poib MUTOXOHApUI B
npoueccax OMOXMMHUYECKOTo OKHcIeHUs. MemOpaHHBIH XapakTep peakiHil OKHCIUTEIbHOTO
dochopmmmpoBanus. [IpeumyiiecTBa a’dpoOHOr0 MMyTH OOMEHA BEIIECTB IEpel aHadPOOHBIM.
O¢ddexTuBHOCTh 3HEpreruyeckoro oOMeHa. Peakuuu wmartpuyHoro cunre3a. [lpuHnun
KOMIUIEMEHTApHOCTH. Peanm3anus HacnencTBeHHOW wuHpopManuu. ['eHeTHdyeckuii Koj, ero
cBoiictBa. Tpanckpunuus. Tpancnsuus. KogupoBanue amunokuciaot. Pons pubocom B GuocuHTe3e
Oenka. Perymsamuss oOMEHHBIX MpPOIECCOB B KieTKe. ['umore3a omepona. [loHsTHE O KI€TOYHOM
rOMeocTase.

JleMOHCTpauuu: TaONMUI, CXEeM, pPHCYHKOB, CJIalJ0B, WUIIOCTPUPYIOIINX pPEaKIUU
IUTACTUYECKOTO U IHEPreTHUECKOro oOMeHa M WX PEryNAllMM; OMBITOB, MMOKa3bIBAIOIIUX IMPOLIECC
(oTocHHTE3a U BBISIBIISIONINX HEOOXOIUMBIE YCIIOBUS €T0 IPOTEKAHMUS.

JlabopaTopubie padorbi: No 7 «l3yueHue KaTamuTHYECKOW aKTHBHOCTH (epMeHTa
ammiasel», Ne8 «M3ydenne GpoTocuHTE3a U YCIOBUH €T0 IPOTCKAHUSY.

Paznen 7. ZKuzHeHHbI mUKJI KJeTKH (104)

Knerounsnii mukn. Hatepdaza m muto3. OcoOEHHOCTH TPOLECCOB, MPOTEKAOINX B
untepdaze. [loaroroska kietku K aeieHuro. Permkanus - peakuus marpudHoro cunrtesa JJHK.
Crpoenne xpomocom. IloHsTHE O XpOMOCOMHOM Habope - Kapuoture. JWIUIOUAHBIA W
rarionaHbei Habopbl XpomocoM. ['oMonornunbsie XpoMocoMel. [lenenue kinetku - Muto3. Craguu
MuTO3a. Kaprnokunes u nuTokrHEe3. bruonorndeckoe 3HaueHUEe MUTO3a. AMHUTO3.

JleMoHCTpanuu: TaOIHIl, PUCYHKOB, CIAHIOB, CXeM., (PMUIBMOB, MOKA3bIBAIOIINUX MEPUOIBI
YKU3HEHHOT0 LIMKJIA KJIETKHU, CTaJuU MHUTO3a; MOJEIEH XpOMOCOM, MUKPOIIpENapaToB XpOMOCOM U
MHUTO3A.

JlabopaTopuble padorhi: Noe 9 «lM3yuenue ™mopdosioruu W MOACYET XPOMOCOM Ha
BPEMEHHOM IpenapaTe KOPEeIKoB KOPMOBBIX 60060B», Nel0 «M3ydenue (a3 MuTO3a HE MOCTOSHHOM
npernapaTe KOHYMKa KOPEUIKa JIyKay.

Pa3nea 8. Ctpoenue u pyHkunu opranusmosn (184)

Opranuzm kak eauHoe uenoe. CTPyKTypHble 4acTH OpraHu3MoB. OJHOKJIETOYHBIE U
MHOT'OKJIETOUYHbIE OpraHu3Mbl. OCOOEHHOCTH CTpOEHHE U KHU3HenesTenbHoCTH. KojoHuanbHble
Opranu3Mmbl. B3aMMOCBsI3p 4YacT€il MHOTOKJIETOYHOrO OpraHu3ma. TKaHW pacTUTEIbHOrO |
XKUBOTHOrO opraHu3ma. OCOOEHHOCTH CTpPOEHHUS, MECTOHAXOXIEHHUS U (PYHKIHMOHUPOBAHUS.
BereratuBHbBIE U TeHepaTUBHbIE OpraHbl pacTeHud. OpraHbl MU CHCTEMBl OPraHOB YEJIOBEKa U
KUBOTHBIX. Omnopa tena opranusmoB. Kapkac pacrenuii. Ckenersl )XUBOTHBIX. CTPOEHUE U TUIIBI
coeMHEeHUs KocTell. J[BuxkeHne oprann3moB. [|BukeHre MHOTOKJIETOUHBIX KUBOTHBIX U YEJIOBEKA.
Mpimeynast cucrema. CkeneTHble MBI U UX padoTta. [TuTanue oprann3MoB. 3HaUeHUE MTUTAHUS
U nuieBapeHus. ABToTpodHoe mnuTaHMe pacTeHuid. ['ereporpodHbie opraHu3Mbl. OTaeNbI
NUIIEeBapUTENbHOrO TpakTa. IlumeBapurenbHble sxene3pl. [InTaHue MO3BOHOYHBIX JKUBOTHBIX H
yenoBeka. [luimeBapuTenbHas cucrtema 4desioBeka. /[[prxanue opraHu3moB. 3HaueHue. J[pIxaHue y
pacTeHHi M >KMBOTHBIX. Oprasel AbIXaHHs. OBOJIIOLMS JAbIXaTEIbHOW CHCTEMBI MO3BOHOYHBIX.
Opranbl JpIXaHus 4YelloBeKa. TpaHCHOPT BEHIECTB Y OpPraHU3MOB. TpaHCHOPTHBIE CHCTEMBI
pacrenuif. TpaHcmopT BemiecTB y KHUBOTHBIX. KpoBeHocHass cucrema. JlumdooOpaienue.
Brinenenune y opranusmoB. Opranbl BblieieHus. BoigenurenbHas cucrema udenoBeka. CTpoeHue
noyek. 3ammra y opraHu3MoB. CTpoeHHE KOXKHM YelOoBeKa. 3alluTa OpraHu3Ma OT OOJe3HEH.
NMMmyHuTeT W ero mnpupoja. Pa3npaxuMocTe M peryiasinus y OpraHu3MoB. TakCHUCHI.
Pa3npaxuMocTe M peryisnus y MHOTOKJIETOYHBIX pacTeHUi. POCT pacTeHuil B 3aBUCUMOCTH OT
yCIIOBUHM cpefibl U pOoCTOBBIX BemiecTB. HepBHas cuctema xuBOTHbIX. Pedrnexc u pednexropnas
nyra. HepBHast cuctema MO3BOHOYHBIX >KMBOTHBIX M 4enoBeka. OTAenbl TOJOBHOIO MO3ra, €ro
yClOXHEeHue. ['yMopaiibHast peryiasiidss WM SHIOKPUHHAs CHUCTEMa 4YeJloBeKa. ['OpMOHBI, HX
3HauYEHUE.

JleMoHcTpanuu: TabIul, PUCYHKOB, CIalI0B, CXEM., (PUIbMOB, MMOKa3bIBAIOIIUX CTPOCHHE
OpPraHu3MOB; MUKPOIIPENIAPaTOB, BIAXKHBIX MPENapaToB, OCTEOJOTHUYECKUX MPENnapaToB, repdapuen
Y KOJUIEKLIMM, IEMOHCTPUPYIOLINX CTPOCHHE OPraHOB M CHCTEM OPraHOB PACTEHHMM M KUBOTHBIX;
ONBITOB, JOKa3bIBAIOIIMX HAJIWYUE B PACTUTEIBHBIX M JKUBOTHBIX OPraHM3MOB IIPOLIECCOB



KU3ZHEIEATEIIbHOCTH.

JlaGopatopusbie padorbi: Nell «CrtpoeHne M (YHKIMU BEreTaTHMBHBIX U T€HEPATHBHBIX
OpPraHOB y PACTEHUMN U KUBOTHBIX».

Pa3nen 9. PazmHoxenue u pasputue oprann3mos (104)

®opmbl pa3MHOKEHUSI opranu3MoB. becrionoe u nonoBoe pazMHokeHue. Bujpl 6ecrnonoro
pasmHokeHus. [lonoBoe pazmHoxeHue. I1onoseie kinetku. Meiios. [IoBeeHre XpoMOCOM B MENO3€.
Kpoccunrosep. buonornueckuil cmbicn MeHo3a. Meio3 B JKM3HEHHOM LIHMKJIE OpPraHU3MOB.
Pa3zmHOXeHUE U pa3BUTHE )KUBOTHBIX. [lomoBbIe xene3bl. ['aMmeToreHes y ;UBOTHBIX. OOpa3oBaHue
U pa3BUTHE IOJOBBIX KIETOK. OCOOCHHOCTH CTPOEHHUS TMOJOBBIX KIETOK. OIJI0J0TBOpPEHHE.
[Taprenorene3. Onrorenes. Craauu >MOpHOTeHE3a >KMBOTHBIX. PocT M pa3BUTHE KUBOTHBIX.
[ToctamOpuoHanbHOe pa3Butue. PasmHoxeHue u pa3Butue pacreHuid. ['ameroput u cnopodur.
["amerorenes y pacteHuil. Omio10TBOPEHUE U Pa3BUTUE PACTUTENBHBIX OpraHu3MoB. JKu3HEHHbIE
IUKIIBl pacTeHui. /[BoitHOe OIIoIOTBOpPEHHE Yy LIBETKOBBIX pacTeHuil. OOpazoBaHUE U Pa3BUTHE
ceMeHH. [IpofoKUTENbHOCTh KU3HU M IUIOAOBUTOCTH OpraHu3MoB. Poct. CrapeHue u cMepTh.
Hexnetounsie ¢GopMbl Ku3HM - BUPYChl. (OCOOEHHOCTH CTPOEHUS M JKU3HEHHBIH IIMKII.
Pazmuoxenue Bupycos. CITN/. ConnanbHbie 1 METUIIMHCKUE TPOOJIEMBI.

JlemoHcTpanuu: TaOJHIl, PUCYHKOB, CIAiiIoB, cXeM, (UIbMOB, MOKa3bIBAIOLIUX (OPMBI
Pa3MHOXXEHMSI OpPraHW3MOB, CTaJUM MEWOo3a, CTaAUM TraMeToreHe3a, AMOPUOHAIBHOIO M
MOCTAMOPHUOHAIBHOTO Pa3BUTHS OPTaHU3MOB; MUKPOTPENApaToOB SHIEKIETOK U CIIEPMATO30H10B.

JlabopaTopuble padoTbi: Nel2 «l3ydyeHue rameroreHe3a M CTPOEHHUS 3PEIIBIX IOJIOBBIX
KJIETOK KMBOTHBIX Ha ITOCTOSIHHBIX MUKpOIIpenaparaxy.

Pasnen 10. 'eneTnka - Hayka 0 HACJIeICTBEHHOCTH U U3MEeHYUBOCTH (84)

Hctopuss BO3HUKHOBEHHS M pAa3BUTUS TEHETHMKHM Kak Hayku. Paboter [.Mennens,
T.Moprana. Poiab oTe4ecTBEHHBIX YYEHBIX B Pa3BUTHM M€HETUKH. 3HaAU€HUE TeHEeTUKU. OCHOBHbBIE
TEHETHUYECKNE TMOHATHS M CUMBOJBL.  ['OMOJIOTMYHBIE XPOMOCOMBI, aJUICJIBHBIE  TI'E€HBI,
aNbTepHATUBHbIE IPU3HAKH, IOMUHAHTHBIE U PELIECCUBHbIE MPU3HAKU, TOMO3UI0Ta, T€TEPO3UTOTa,
YHUCThIE JINHUM, THOPU/IBI, TeHOTHUI, (heHOTUI. OCHOBHBIE METO/bI T€HETHUKH.

JleMoHcTpauuu: TabJInL, pUCYHKOB, cXeM, (poTorpapuili WILTIOCTPUPYIOLIUX TOMUHAHTHBIE U
pELIECCUBHBIE NPU3HAKHU Y Pa3HBIX OPraHU3MOB, OCHOBHBIE METO/IbI TEHETUKH, TIOPTPETOB YUEHBIX.

Pa3nen 11. 3akonoMmepHocTH HacaeacTBeHHOCTH (184)

Monorubpunnoe ckpemuBanue. 3akoHbl Menaens. ['unoresa uncrorsl ramer. [lonHoe u
HEIOJIHOE JOMUHUPOBaHNUE. AHAIN3UPYIOIIEE CKPEIIMBaHHE.

ITpomesxyTouHBIi XapakTep HaciaenoBaHus. JurndpuaHoe ckpemmbanue. 3 3aKkoH MeHaens.
CuenieHHoe HaclieZJoBaHME MpHU3HAKOB. 3akoHbl Moprana. HapymieHue cueruieHus TI'€HOB.
Kpoccunrosep. XpoMocoMHasi TeOpusl HACleICTBEHHOCTH. ['eHeTnueckue kapTel. ['eHeTnka nomna.
XpoMocoMHOE ompezienieHne nosa. ['eHeTnyeckas CTpyKTypa MOJOBBIX XpPOMOCOM. HAcl€IOBaHHE
IIPU3HAKOB, CLETUIEHHBIX C MOJIOM. |'€HOTHII KaK LeJ0CTHAs cucreMa. MHOKECTBEHHOE JIEHCTBUE
reHoB. [ neiiorponus. MHOecTBeHHBIN amuienu3Mm. KogoMrHupoBaHue.

B3aumoeicTBue ajuienpHbIX M HEAJUIEIbHBIX T€HOB. PellleHne reHeTH4ecKux 3a1ad.
JlemoHcTpanuu: Tabiull, pUCYHKOB, CIaii10B, cXeM, GUIbMOB, TOKA3bIBAIOIINX OCHOBHBIE
3aKOHOMEPHOCTH HACJIEACTBEHHOCTH IIPU3HAKOB Y OPraHU3MOB, XPOMOCOMHOI'O MEXaHU3Ma
orpeziesieHus 110J1a, ONBITOB MO CKPEIIUBAHUIO IPO30(UII, TEHETHUECKUX KapT.

JlaGopatopuas paGora Nel3 «M3ydyeHue pe3yabTaToB MOHO M JUTHOPHAHOTO
CKpEITUBaHUS Y APO30(PHITBI»

Paspnen 12. 3akonomepHocTu n3menyuBoctu (114)

B3aumopeiictBue reHotuna u cpenbl mpu  GopMmupoBaHMHM (peHoTHna. V3MEeHYHnBOCTH
npu3HaKkoB. KauecTBEHHbIE U KOJIMUYECTBEHHbIE NpHU3HAKU. Buael usmeHunBoctu. Ponb cpenbl B
HACJIEICTBEHHOM M3MEHUYMBOCTU. [Ipenen W3MEHUMBOCTH TMpU3HaKa. BapualMoHHBIA psAx U
BapualMoHHas KpuBas. Hopma peakiuu mnpusHaka. XapakTepuUCTHKa MOAU(DUKAIIMOHHON
n3MeHunBocTU. HacnencrBennas reHoTunuieckas ”3MeH4nMBocTh. KoMOMHaTHUBHAS N3MEHYHBOCTb.
Meiio3 ¥ TOJIOBOM MpOIECC - OCHOBBHI KOMOWHATHBHONW W3MEHUYUBOCTU. POJb KOMOWHATHUBHOM
M3MEHUYMBOCTH B CO3JaHUU pazHooOpa3usi ocolell B mpeaenax OJHOrO BuAa. MyTallMOHHas
U3MEHUYMBOCTb. Buapl wmyranui. IlpuunHBl BO3HHMKHOBEHHS MyTauMi. 3aKOHOMEPHOCTH



MYTallMOHHOTO ITpoLecca. 3aKOH F'OMOJIOTHYECKHUX PSIIOB B HACIEACTBEHHON U3MEHYMBOCTH.

JleMoHCTpauuu: TabaMIl, CXeM, pHUCYHKOB, (oTorpaduii, ciaigoB, MOKA3bIBAIOLINX
OpPraHM3MBbl C Pa3HBIMU BHJAMH W3MEHYMBOCTH; XUBBIX JK3EMIUIIPOB KOMHATHBIX PACTCHHH U
JIOMAIIHUX JKUBOTHBIX C Pa3JIMYHBIMU BUJaMHM H3MeHUMBOCTH. JlaGopatopnasi paGora Nel4
«M3yuenne MoaudukannoHHON n3MeHYuBOCTH. [locTpoeHre BapualiiOHHOTO psja U KPUBOW».

Pa3nen 13. 'eneruka yesioBeka (94)

Kapuotun 4yenmoseka. Mpumorpamma kapuoTuna uenoBeka. MexayHapoaHas NporpaMma
UCCIICIOBAaHUSI TeHOMa 4YelloBeka. MeToabl TeHeTHKH venoBeka. HacnmeacTBeHHbIe 3a0oseBaHUS
yejnoBeKa. [eHHble U XpOMOCOMHBIE OOJIe3HM 4YeloBeKa. boje3Hu ¢ HacleACTBEHHOM
IPEPACIONOKEHHOCThIO0. 3HAYEHUE MEIUIMHCKOM T'€HETUKU B IPENOTBPALICHUM U JIEUEHUU
reHEeTUYECKUX 3a001eBaHUN YeoBeKa. MeqUKO-reHETHYeCKOe KOHCYIbTHPOBAaHHE.

JleMoHCTpauuu: TabIuI], CXeM, pUCYHKOB, (poTorpaduii, cinaiiios,

WUTIOCTPUPYIOIIUX METOJbl T'€HETUKU 4eJoBeKa, (oTorpaguu JroAeH, CTpajaroumux
HACJIEICTBEHHBIMU 3a00JIEBaHUSMHU, OJHOSIMLIEBBIX U pa3HOsHIEBbIX Onu3HenoB. JlabopaTopHasi
padora Nel5 «CocraBiieHue U aHaIu3 POJIOCIOBHBIX YEIIOBEKA.

Pasnen 14. Cesexkuusi opranu3moB (164)

Cenexuusi Kak IIpOLECC M HayKa. 3apOKIEHUE CEICKUUU M JOMECTHKALUs. YUCHHE
H./.BaBunoBa 0 meHTpax MHOTrooOpa3ws M TPOMCXOXKACHHUS KYJIbTYpPHBIX pacTeHui. LIeHTpsI
IIPOUCXOXKICHNS JOMAIIHUX XUBOTHBIX. POJIb CeleKIMM B CO3JaHUM COPTOB PACTEHUN U MOPOJ
AKUBOTHBIX. [lopoaa, copT, mITaMM - MCKYCCTBEHHBIE MOMYJSLUU OPraHU3MOB C KOMIIJIEKCHBIMU
XO35MCTBEHHO LIEHHBIX IIPU3HAKOB. 3aKOH TIOMOJOIMYECKMX PSINOB B  HACIEICTBEHHOU
W3MCHUYMBOCTH M €T0 3HAYCHUE JUIS CEICKIMOHHOW paboThl. METOIbI CENeKIIMOHHONW pPaboTHI.
HckyccTBeHHbIH 0TOOP. MaccoBbli U MHAMBUIYAIbHBIH O0TOOpP. DKCIIEPUMEHTAIbHBIA MyTareHes.
[Momunnonaus. I'mObpuauszanus. UHOpuauHr. AyTOpUIMHT B CEJIEKUUU PACTEHUM U KUBOTHBIX.
[Tpeononenue Gecrutonust rubpunos. I'ereposuc. JloCcTHXKEHUS CeNEKUMU PACTEHUH M KUBOTHBIX.
Mertoast pabotsl 1.B.Muuypuna.

JleMoHCTpauuu: TaOMul], CXeM, PHCYHKOB, Qororpaduil, ciaaioB, HUIIOCTPUPYIOLIUX
METOJIbl CENEeKIMU, COPTa KYJIbTYPHBIX PAaCTEHHN M MOPOABI JOMAIIHUX XUBOTHBIX; MYJISDKEH U
HaTypaJbHbIX IUIO/I0B PA3IMYHBIX COPTOB 0JI0Hb, TPYIL, TOMATOB.

JlabopaTopHnasi paGora Nel6 «OmnucaHue (EeHOTHUIIOB COPTOB KYJIBTYPHBIX PAacT€HUH M
NIOPOJ JOMAIITHUX KUBOTHBIX. CpaBHEHUE UX C BUAAMHU-TIPEIKAMU.

Paznen 15. buorexnosorus (164)

buotexHonorus kak otpacie npousBozcTBa. Hctopus pazButus. OO0bekThl. OCHOBHBIE
oTpacid. MukpoOuonorudeckass TexHosorus. IlpenmyiiectBa MUKPOOMOJOTHYECKOTO CHUHTE3A.
WnxenepHas SH3UMOJIOTHS. Nmmo6unn3oBaHHbIe (hepMeHTHI. Hcnonp3oBanne
MUKpPOOHOJIOTUYECKON TEXHOJOTUU B IMPOMBIIIIEHHOCTH. KieToyHass TeXHOJOTus W KIJIETOYHas
uHxeHepus. KileTouHble M TKaHEBblE KYJNbTYpbl. MHKpPOKJIOHAJIBHOE Pa3MHOXEHHE PacTEHHH.
Comatnueckast ruOpuau3zanus. PeKOHCTpyKIUS SHLIEKIETKM M KIOHMPOBaHHE IKUBOTHBIX.
XpomocomHasi U TeHHast uHxeHepus. KoncrpyupoBanue pekomobunantaoit JIHK. Jloctmxenus u
NIEPCHEKTUBBl TE€HHOM uHXeHepur. Co3JaHue TPaHCTeHBIX OPraHU3MOB. OKOJOTHYECKHE H
TUYECKHE MPOOIEMBbI TeHHON HHXKEHEPHUH.

JlemMoHcTpanuu: TaOJIML, CXEM, PUCYHKOB, (ororpaduii, ciaiinoB, WILIIOCTPUPYIOMIUX
OCHOBHBIC HAIIPaBJICHHUS U OTpAciu OMOTEXHOJIOTUHU, MEeTO/bl ['eHOll MHKEeHepHH, JTeKapCTBEHHBIX
IpernapaToB,  MOJYYEHHBIX €  HCIOJB30BAHUEM  JIOCTHIKEHUH  MHMKPOOHOJIOTHYECKOH
IPOMBIIIJIEHHOCTH.

Pazngen 16. O606menue (44).

11-i kaace

Pa3nen 1. Beenenue (44).
Pazpnen 2. Uctopus 3B010UNOHHOTO YueHus (124)
WNnewn pa3BuTHS OpraHUYecKOro Mupa B Tpynax ¢uinocodhoB AHTHYHOCTH. MeTadu3zndeckui



nepuo B ucropuu 6uonoruu. Cucremarnka K.JInnues.

XK.broddon - mepsas sBoOIIMOHHAS KOHLENIHs. DBomonnonHas kouuenuus JK.b.Jlamapka.
3unauenue TpynoB Jlamapka /Ui pa3BUTHS SBOIIOLMOHHON UIeH U OMOJIOTUU. DBOJIOIIMOHHBIE UIEU
2.XK.Cenr-Unepa. boprda ¢ kpeanmonuzmom. IBomrormonHas treopust U.lapeuna. [Ipenmnocsuiku
BO3HUKHOBEHHUs JapBuHM3Ma. JKu3Hb M HayyHas JedarenpHocTs Y.JlapBuHa. OBomronus
KYJBTYPHBIX ()OPM OpPraHU3MOB. DBOJIIONMSA BHIOB B Ipupoze. Pa3BuTue 3BOIIOIMOHHON TEOpUU
Y./lapBuHa. @OpMHUpPOBAaHHWE CUHTETUYECKONM TEOPUU HBOJIIOLMU. 3HAYEHUE HSBOJIIOIMOHHOIO
yuenus Y.JlapBuHa.

JleMOHCTpauMu: CcXeM, PUCYHKOB, CIAilIoB, WJUIFOCTPUPYIOLIMX OCHOBHBIE IOJOXKECHUS
HBOJIFOIIMOHHBIX HJICH, KOHIICTIIIUN U TEOPHIL; MOPTPETOB YUEHBIX U PHIIOCO(DOB.

Pa3znea 3. Mukpossosawouus (1449)

['eHeTHYECKHE OCHOBBI ABOJIOLUH. DJIEMEHTAPHBIA IBOJIOLMOHHBIA MaTepuall. DJIeMEHTapHas
€MHULA 3BOJIIOLMHU. DJIIEMEHTAPHOE SBOJIOLMOHHOE SIBICHHE. 3aKOH I'€HETUYECKOr0 PaBHOBECHUS
Jx. Xapnu, B.Baitn6epra. JIBuxyiiye CUiIbl 3BOTIONHH. MyTallmOHHBIN MPOIIECC 1 KOMOMHATHUBHAS
U3MeHYUBOCTh. [lonmynsiuonHbie BOMHBI U Jpeiid renoB. Murpamnus. M3onauus. EctecTBeHHbIN
oT0op Kak ¢akTop sBoironun. [Ipennocskuikn 1 MexaHu3M JeicTBusi. boppOa 3a cymecTBoBaHNEe U
e popmbl. Cdepa u 00bEKT IEHCTBUS €CTECTBEHHOTO 0TOOpa. PeanbHOCTh ecTecTBEHHOrO 0TOOpa
B nipupojie. Dopmer ectecTBeHHOT0 0TOOpa. TBOpUeckas posb. [IprcrmocobIeHHOCTh OPraHU3MOB U
e€ Bo3HUKHOBeHHE. OTHOCHUTENbHAS I11eIECO00Pa3HOCTh MpUCIIOCOOIeHn. Bua u ero kpurtepuu.
Omnpenenenne Buga. CTpykTypa Buaa B mpupoje. CriocoObl BugooOpa3oBaHus.

JemoHcTpanuu: TaOmUI, CXeM, pPHCYHKOB, claifoB, ¢GUIbMOB, TepOapueB pacTeHUi,
KOJUIEKIIMHA KUBOTHBIX, WUIIOCTPUPYIOIIUX JAeHcTBHE (DAaKTOPOB 3BOJIIOIMH, HMPUCIOCOOIEHHOCTh
OpraHU3MOB.

Jladoparopubie padorbl: Nel «Omnmcanue NPUCTIOCOOJICHHOCTH OpPraHU3MOB U €€
OTHOCHUTEJIBHOTO XapakTepa». Ne2 «3ydyeHne KpuTepueB BUIa».

Paznen 4. Makpossosonust (124)

Mertonbl u3ydenus sBontonun. Ilepexonusie ¢popmbl U ¢unoreneTnueckue psaabl. CpaBHeHUE
baopel U GdayHbl MaTEPUKOB, M3y4deHHE OCTpOBHOW (iiopbl U ¢ayHbl. ['OMONOrus M aHamorus,
PYAMMEHTBl M aTaBU3Mbl. 3aKOH 3apOJIbIIIEBOIO CXOJICTBA, OMOreHeTHYeCKHi 3akoH. M3ydyeHue
AMUHOKHUCJIOTHON IOCJIEZI0BATEILHOCTU O€JIKOB, OMoXMMHUYecKass romosiorus. MopaenupoBaHue
sBotonu. Hampaienus u mytu sBomtoruu. [lyTw pocTmkeHust GMONIOTMYECKOro Iporpecca.
buonoruueckuii perpecc u BeiMupaHue. COOTHOIIEHHE M YepeOBAHNUE HANpPaBICHUI SBOJIIOLNU.
®opmbl HampaBIIeHHOM BoMIOIMH. OO0IIKe TPaBHiia YBOJIIOLUH.

JlemoHcTpanuu:  TabmuL, CX€M, pUCYHKOB, ClaiijioB, Ouoreorpagpuyeckux  Kapr,
WITIOCTPUPYIOIIUX METOJIbl U3YUYEHUS HBOJIOLUH;, KOJUIEKIUH, repOapreB, UCKOMAaeMbIX OCTaTKOB
OpPraHU3MOB, TIOPTPETOB YUEHBIX.

JlaGopaTopnas pa6ora Ne3 «ApoMop¢ho3bl U UINOATANTAIIMH Y PACTEHHH U )KUBOTHBIX».

Pa3zgea S. Bo3HukHOBeHuUe U pa3BuTHe ku3HM HA 3emiie (134)

I'unoTe3bl U TEOpUM BO3HUKHOBEHHS KM3HM Ha 3emiie. OCHOBHBIE 3Tallbl HEOPIaHUUYECKOU
sBosroIu. [lmanerapHas >BoOIMS. XUMHUYECKasi SBOIONHS. AOGUOTEHHBI CHHTE3 OPTraHNYECKUX
BemecTB. OnbiT C.Mumiepa u I'.HOpu. OGpa3oBanue noiaumepoB u3 MoHoMmepoB. KoarepBaTHbie
ka1 Mukpochepsl. [Iporenounsl. Puboszumbl. @opmupoBaHne MeMOpaH U BO3HMKHOBEHHE
npobuontoB. Hauvano opranuueckoi spomonuu. [losiBienue mnepBbIx kierok. ITpokapuorsr u
9YKapuOTHl. [ MIIOTE3bl BOSHUKHOBEHUS 3YKAapHOT. BO3HMKHOBEHHE OCHOBHBIX LAPCTB 3YKApPHOT.
@opMUpPOBAaHUE HEKJIETOUHBIX OPraHM3MOB M MX D3BOJIOLMOHHOE 3HadeHHE. OCHOBHBIE ATallbl
SBOJIIOIMM  pacTUTeNbHOro Mupa. OcHOBHble apomopdo3bl U uauoafantauuu. Ku3Hb B BOJeE.
IlepBble pacreHus - Bogopociau. Beixox Ha cymry. IlepBsle cniopoBble pactreHus. OcBoeHue u
3aBOEBAaHUE CYIIM MalOPOTHUKOOOPA3HBIMU. Y CIOXKHEHUE pa3MHOKeHHsA. CeMeHHBbIE PacTeHUSs.
OCHOBHBIE YEPTHI 3BOJIIOLMHU PACTUTENBHOIO MUpa. OCHOBHBIE 3Tallbl 3BOJIIOLUYU KUBOTHOTO MUDA.
OcHoBHbIE apomMop(]o3sl U uaKoanantanuu. [lepBeie KUBOTHBIE - TpocTeimue. Crienuanu3amus u
nonumepuszaiys opranemt. Judpdepenuumanus knerok. IlepBble MHOTOKJIETOUHBIE >KUBOTHBIE.
JIBycliOliHbIE KWBOTHBIE - KHIIEYHOIOJIOCTHBIE. llepBbie TpEXCIOMHBIE >KMBOTHBIE - IIOCKHE
yepBU. BBIXOJ M 3aBO€BaHUE )KMBOTHBIMM cylIH. UneHuctoHorue. IlepBbie XOpAOBbIE )KUBOTHBIE.



Kuzup B Boge. PriObl. BTOpoii BBIXOM KMBOTHBIX Ha CYIIy. 3€MHOBOJIHBIE. 3aBOEBAaHHE
[IO3BOHOYHBIMU JKMBOTHBIMU cywid. IIpecmbikarommecs. IItunpl, Muexkonuratomue. OCHOBHBIE
YepThl SBOJIOIUHM >KUBOTHOro Mupa. Vcropuss 3emianm u Meronbl e€ u3ydeHus. Vckomaembie
OpraHuveckre OocTaTtku. ['eoxpoHonoruss u €€ mertonabl. I'eoxpoHosornyeckas mkaina. Pazsutue
JKU3HU Ha 3eMJjie Mo 3paM M IepuoaaM. XapaKTepUCTHKAa KJIMMaTa U T€0JIOTMYECKUX MPOLECCOB.
[TosiBnenue, pacBeT U THOENb XapaKTePHBIX OpraHu3MoB. COBpeMeHHasi CUCTEMa OPTaHUYeCKOTO
mupa. OCHOBHBIE CHUCTEMAaTHUECKHE TpyMHmbl opraHu3MoB. OOmas XxapakTepucTHKa LApCTB U
HaauapcTB. COBPEMEHHOE COCTOSIHUE U3YUEHUS BUJIOB.

JemoHcTpanuu: TaOIMIl, CXEM, PUCYHKOB, CIIAalJ0B, WUTIOCTPUPYIOIIUX OCHOBHBIC O3TaIlbl
pasBUTHs OPraHUYECKOTO MHUpPa Ha 3eMile; MCKOMAeMbIX OCTaTKOB PACTEHHUH M >KMBOTHBIX, (popm
OKaMEHEeIIOCTeH; repbapueB pacTeHU, KOJUIEKIMH >KUBOTHBIX, BJIQKHBIX IMPENapaTOB OCHOBHBIX
CUCTEMATUYECKUX IPYII OPraHU3MOB.

Pa3znen 6. YUesioBek - OmocounajabHasi cucrema (164)

AHTpoOI0JIOTH - HayKa 0 yesoBeke. Pa3nensl, 3anaun, Metoasl. CTaHOBIEHUE MTPEICTABICHUM
0 MPOUCXOXKICHUM YelloBeKa. Penurnosnsie Bo33peHus. Hayuneie Teopun. CXoacTBa M OTIMYHS
yelloBeKa U JKUMBOTHBIX. CucTeMaTuueckoe IoJioKeHue denoBeka. CBHETENbCTBA CXOJCTBA
YeloBeKa C >KMBOTHBIMH. JIBMXKyIIMe cuibl aHTpororeHeza. HaciencTBeHHass M3MEHYHMBOCTh U
ectecTBeHHBIH 0TOOp. ['pymmoBoe coTpynHudecTBo W obOmeHue. OpynuitHas IeSTeNbHOCTh U
nocTosiHHbIe kwiniia. COOTHOIIEHHE OHOJOTHYECKHX W COLUalIbHBIX (PakTopoB. OCHOBHBIE
cTaauu aHTpornoreHe3a. Haxolku MCKOmaembIX OCTaTKOB, BPEMSI CYIIECTBOBAHHUSA, POCT, 00BEM
Mo3ra, 00pa3 >XU3HU, OpYyIusA. ODBOJIOIHUS COBPEMEHHOTO uejoBeka. EcTecTBeHHBIM OTOOpD B
NOMyJSUsAX. bromorndeckass HBOIONMS WHIUBUAOB. MyTallMOHHBIM TPOLECC M TOIMMOP(U3M.
[TomynsiiiOHHBIE BOJIHBI U JIpeii) TeHOB, mMurpauus U «3PQPexT ocHoBaTens» B MOMYIALHUIX
coBpeMeHHOro uenoneka. Yenoseueckue pachl. [lonarue o pace. Bpems u MecTo BO3SHUKHOBEHUS
pac. ['unore3sl NOIULIEHTPU3Ma U MOHOLEHTpU3Ma. [[prunHbEl 1 MexaHu3MBbl pacoreHe3a. ETnHCTBO
yesioBeyeckux pac. Kpuruka connanbHOro AapBuHu3Ma U pacusma. [IprcnocoOaeHHOCTh YenoBeka
K pa3HbIM YCJIOBUSM CpeJibl. AN TUBHBIE TUIIHI JT10/1el. UenoBek Kak 4acTh MPUPOJIBI U 0OLIeCTBa.
YpoBHu opranuzanuu 4denoBeka. CTPYKTypbl ypOBHEM, MPOUCXOIALIME TMPOIECChl U HUX
B3alMOCBS3b.

JlemoHcTpanuu: Tabnuil, cXeM, pUCYHKOB, CJai10B, MOKa3bIBAIOIIMX BHEIIHUM O0NMK U 00pa3
KHU3HU TPEJIKOB YEJIOBEKa, CTPYKTYPHO-(YHKIHMOHAIbHYIO OPraHM3allMi0 CHUCTEM OpraHOB Tela
YeJI0BeKa; MYJSDKEH OKaMEHEJIOCTEH, MpeIMETOB MaTepUalbHOM KyJIbTYypbl HPEJKOB YEJIOBEKA;
IPUMEPOB 370pPOBOro 00pasza KHU3HHU.

JladopaTopnasi padora Ne4 «/3ydeHne 5KOJIOTHUECKUX a/lallTalluid YeTOBEKay.

Pa3nes 7. Jxosorus - Hayka 0 HaiOpraHu3MeHHbIX cucremax (104)
3apoxaeHue u pa3BuThe dKoynoruu B Tpynaax A.I'ym6omsara, K.®.Pymse, H.A.Ceepiona,
O.I'ekkens, @.Knemenrca, B.lllendopna, A.Tencnu, B.H.Cykauépa, U.OnToHa. Paznens! u 3agaun
sKosioruu. CBsI3b IKOJIOTUU C IPYTUMH HayKaMu. MeTobl.

JleMOHCTpauMu:  CX€M, PpHUCYHKOB, CJailoB, TOKa3blBAIOIIMX  pAa3JIMYHBIE  METOJBI

HKOJIOTMYECKUX MCCIIE0BaHUM, MPUOOPOB, MOPTPETOB YUEHBIX.
Pa3nen 8. Opranusmel u cpena oouranus (114)

Cpenbl obutanus opranusmoB. Mx ocob6enHoctu. IIpucnocobienusi opraHu3MoB K KU3HU B
pasHBIX cpenax oOWTaHUs. OKoJOrMueckue (akTopbl U 3aKOHOMEPHOCTH HUX JIEHCTBHAL
B3aumopeiictBue skonornyeckux (akTopoB. buosornueckuid ONTUMYM U OrpaHUYMBAIOIIMNA
daxtop. [IpaBuno muanmyma FO.JInbuxa. DKomoruueckue creKTpbl OpraHu3MoB. DBpHUOHOHBHBIE U
CTEeHOOMOHTHBIE opraHu3Mbl. Knaccudukarus sxojgorndeckux GpakTopoB. AOnoTrdeckue haKkTophI.
CBer M ero JAeicTBHE Ha OPraHU3MblL. ODKOJOTMYECKHE TIPYNNbl PACTEHUN U JKUBOTHBIX IIO
OTHOWIEHHUIO K cBeTy. CurHanbHasg poib cBera. @oronepuoausm. Temreparypa u e€ aciicTBHE Ha
opraHusmsl. [IoMKMIIOTEpMHBIE U TOMOMOTEPMHBIE OPTaHU3MBI.

TemmnepaTypHble TPUCTIOCOOTICHUSI OPTaHU3MOB. BIIaXKHOCTh M €€ NelCTBHE Ha OPraHU3MBI.
[TpucniocoOneHnsi OpraHU3MOB K IMOAJEPKAHUI0 BOMHOTO OamaHca. ['a30BbIii M MOHHBIA COCTaB
cpensl. [louBa u penbed. Iloronusie u kuMarudeckue (axktopsl. [IpucnocodbieHnss Opranu3MoB K
neiicTBuio abuoTnueckux (akropos. buonorndeckue putMmel. [Iprcnoco0IeHHOCTh OPraHU3MOB K



CE30HHBIM M3MEHEHMsIM yCJIOBHM cpenbl. JKusHeHHble (opmbl opraHu3mMoB. (OcoOEHHOCTH
CTpoeHHsT M o0pa3a >KuM3HU. buormueckue ¢axTopsl. Buiael OHOTHUECKHMX B3aMMOJCHCTBHIA.
3HaueHue OMOTHYECKUX B3aUMOJICHCTBUM NIJIsl CYIIECTBOBAHUSI OPTaHU3MOB B Cpelie OOUTAaHUS U B
CO00I11IeCTBAX.

JemoHcTpanuu: Tabaui, cXxeM, pUCYHKOB, CJIaliJIOB, MOKA3bIBAIOIIUX JIEHCTBUE IKOJIOTUYECKUX
(bakTOpPOB HA OPraHU3MbI, ONOTUYECKHE B3aUMOOTHOILICHHS MEXK/y OpraHU3MaMHU.

JladopaTopubie padoThl NS «CpaBHEHHE aHATOMUYECKUX OCOOCHHOCTEH pacTeHUH U3
pasHbIX MecT obuTanus», Ne6 «Metoab! u3mepeHus daaduyeckux (HakTopoB Cpeabl OOUTAHUSY,
Ne7 «Oncanue »KU3HEHHBIX (DOPM Y PACTCHUH U dKUBOTHBIX».

Pa3znen 9. Jkosornyeckasi XapakTepucTuka Bujaa u nonyasiuuu (134)

OKkoJsioruyeckass Huma Buja. MHoOromepHass MOJEIb HKOJIOTMYECKOM HuiM J[.XaT4nmHCOHA.
Pa3mepbl skosornyecko HUIIM M €€ CMEHAa. OKOJIOIMYecKas XapaKTepUCTUKA IMOMYJISILIUU.
[Tomymsitust kak Ouosiornyeckasi cuctema. OCHOBHBIE IMOKa3aTeld MOMYNALIHMUA. DKOJIOTHYEcKas
CTPYKTypa TONMYyJSAIUH. JMHAMHKA TOMYNISAIUN U e€ perysiuus. TWIbl JUHAMUKA TOMYJISIHU.
KpuBble BbDKMBaHUA. Perymnsmus ducneHHOCTH MOMyisiuu. DakTopbl CMEPTHOCTH U EMKOCTh
CpEeJBbL.

JleMOHCTpalMu: cXeM, pUCYHKOB, IpahuKOB, MILTIOCTPUPYIOIIUX MPOLECCHI, TPOUCXOISIINE B
HOMYJSIUAX; TepOapueB M KOJUICKIMHA pAcTeHUH M JKUBOTHBIX, NPUHAIICKAIIUX K PasHBIM
9KOJIOTHYECKHUM pacaM OJHOTO BUJA.

JlaGopaTopubie paboTsl Ne «M3ydeHHE SKOJOTUYECKOW HUIIHM Yy Pa3HBIX BUIOB PACTEHUU U
KUBOTHBIX», Ne9 «PocT mnomynsuuu MyYHOTO Xpyllaka TMpu pasHOW e€ TIJIOTHOCTU U
OTPaHUYEHHOCTH PECYPCOB CPENIBI.

Pazgen 10. CoobmecTBa u 3ko0orudeckue cucrembl (104)

Coo0mmecTBa OpraHM3MOB: CTPYKTYpHI M CBSI3U. buoreorieHo3. Ero cTpyKTypsl, CBS3H MEXIY
opranuzMamu. OKocucTeMbl. CTPYKTYpHblE KOMIIOHEHTHI 3KOCHCTeMBbl. KpyroBopoT BellecTB U
noToku dHepruu. Tpodudeckne ypoBHU. Tpoduueckme menu u cetu. OCHOBHBIE TOKa3aTEINH.
Okonoruyeckre nupamuabl. ColicTBa OMOreol€HO30B M JAMHaMHKa cooOuiecTB. Llukinyeckue
m3Mmenenus. Cykueccuu. Ilpupognepie skocucTeMbl. OKOcUCTEMBbl o03epa. (CMelaHHOro JieBa.
CTpyKTypHBIE KOMIIOHEHTHI U TpodHuuecKas CeTh MNPUPOJHBIX 3KOCHUCTEM. AHTPOINOTEHHbIE
HKOCUCTEMBI. ATPO3KOCUCTEMBI. OTIWYUS arpOdKOCUCTEM OT OMOTEOIEHO30B. Y POOIKOCUCTEMBI.
Nx ocHOBHble KOMIOHEHTHI. ['opojckas ¢uopa u ¢ayHa. buonoruueckoe M Xo3siCTBEHHOE
3Hau€HUE arposKocucreM M ypOoskocucteMm. buopasHooOpazue - OCHOBa YCTOWYMBOCTH
COO0O01IEeCTB.

JlemoHcTpanuu: TabnMll, CXeM, PUCYHKOB, CIai0B, gororpaduii, MOKa3bIBAIOIINX BIUSHHUE
abMoTHYEeCKMX M OMOTHMYECKHUX (PAKTOPOB HAa OPTaHU3MBI, CTPYKTYPY M CBS3M B IKOCHCTEMaX,
CII0COO0B HKOJIOTMUYECKOT0 MOHUTOPHUHTA.

JlabopaTopnass padora Nel0 «MoxenupoBaHue CTpYKTyp U IPOLIECCOB, IMPOUCXOIAIINX B
HKOCHCTEMAX .

Pasnen 11. Buocdepa - riodanbuas 3xocucrema (114)

buocdepa - xxuBas o6o10uka 3emiu. PazButue npeacrasiennii o onocdepe B Tpyaax J.31occa,
B.U.Bepnaackoro. O6nactu 6uocdeps! u e€ cocras. Kupoe BemecTBo 61Mocepsl U ero GyHKIHH.
3aKOHOMEPHOCTH  CyliecTBOBaHUs Ouocdepsl. OcobeHHOCTH Ouocdepsl Kak TII00aTbHOU
9KOcUCTeMbl. KpyroBopoThl BeIIeCTB M OMOT€OXMMHUYECKHE HUKJIBl. PUTMHUYHOCTH SBICHHHA B
ouochepe. 3oHanmbHOCTH Omochepbl. OcHOBHbIE OWOMBI cymm. KiaumaTt, pacTHTENbHBIA U
YKUBOTHBI MUP OCHOBHBIX OMOMOB CYIIIH.

JeMoHCTpanuu: TabiWIl, CXEeM, PHUCYHKOB, ClainoB, ¢otorpadguii, MOKa3bIBAIOIINX
CTPYKTYpHBIE KOMITIOHEHTHI OHOC(EphI, OMOTeOXUMUYECKUE IMPOIECCHl KPYrOBOpOTa BEIIECTB U
MpeBpalleHre SHepruu B onocdepe, pazHooOpazre OCHOBHBIX OMOMOB 3eMJTH.

Pa3nea 12. YesioBek u okpyxarmmas cpeaa (184)

YenoseuecTBo B 6nochepe 3emnu. buochepnas pons yenoBeka. AHTporioorocdepa. Ilepexon
o6uocdepsl u Hoochepy. BozneiicTBue uenoBeka Ha Ouocdepy. 3arpsizHeHHE BO3IYIIHOM CpEIbl.
OxpaHa Bo3ayxa. 3arpsa3HeHue BOJHOU cpenbl. OXpaHa BOAHBIX pecypcoB. PaspyiieHrne mouBsl U
u3MeHeHue knumara. OxpaHa MOYBEHHBIX PECYpCOB U BO3yXa. AHTPOIOI€HHOE BO3/CHCTBHE HA



PaCTUTENBHBIA U )KUBOTHBIN Mup. OXpaHa paCTUTEIHHOTO U )KMBOTHOTO Mupa. [Ipobiaembr oxpaHbl
npuponbl. Kpacueie kauru. OOIIT. borannueckue caapl U 300J0rndeckue napku. PanuonanbHoe
IIPUPOJOIOIL30BaHUE U YCTOWUYMBOE pasBuTue. McTomeHnue mpupoaHsix pecypcoB. KoHnennus
ycroruuBoro pa3sutus. «IloBectka aus Ha XXI Bek». CocyliecTBOBaHME YEJIOBEKA U IPUPOJIBI.
3akonsl b.Kommonepa. ['mobanuctuka. Monaenu ynpapisieMoro Mupa.

JeMoHCTpanuu: cinaifoB, pUIbLMOB, WILTIOCTPUPYIOIIKUX BO3ACHCTBUE YelIoBeKa Ha Ouocdepy,
MEPOIPUATUA 10 PALMOHAIBHOMY IPUPOOIOJIB30BAHUIO, OXpPaHE BOJ, BO31yXa, IOYBHI,
pPacTUTENBFHOTO M KUBOTHOTO MHpa, (hoTorpaduii oxpaHseMbIX pacTeHUH W >KUBOTHBIX KpacHoi
KHUTH P®, mnopTpeToB yuE€HBIX.

Paznen 13. 3akirouenue (74)

O06o0011eHNE U TECTUPOBAHUE 110 Pa3JIeiy.

3HavyeHrne OMOJOrMYECKHX 3HAHUUM Ui yeloBeuecTBa. [lepcreKTUBBI pa3BUTUSI COBPEMEHHOM
Ounonoruu.

Pe3epBHbIii ypok (14)

Ilnanupyembie pe3y/bTaThl Y4eOHOT0 Kypca

JIMUHOCTHBIE

1) 3HAHUC OCHOBHBIX IIPUHOUIIOB W TIIpaBHJI OTHOLICHUA K JKHBOM npupoac, OCHOB
340POBOIO 06p21321 KHU3HU U 3,Z[OpOBB€'C6epeFaIOH_[I/IX TeXHOHOFI/Iﬁ;

2) Cq)OpMHpOBaHHOCTI) IIO3HABATCJIBbHBIX I/IHTepGCOB U MOTHUBOB, HaHpaBHeHHI)IX Ha
U3y4YCHUE JKUBOW MPHUPOJIBI, HHTEIUICKTYaIbHBIX YMEHHH (IOKa3bIBaTh, CTPOUTH PACCYXICHHS,
aHaJ'II/I3I/IpOBaTI), CpaBHI/IBaTI), AcJaTb BBIBOJABI U I[p), ACTCTUUYCCKOTO OTHOIICHHUS K JKHUBBIM
00BEKTaM.

MeTanpeaMeTHbIe

1) oBmajgeHHe COCTABJIAIONIMMM HCCIENO0BATENbCKON M MPOEKTHOH JeATeNbHOCTH, BKIIOYAs
YMEHUS BHJETh MpoOJieMy, CTaBUTh BOIPOCHI, BBIJBUIATh THIIOTE3bl, JaBaTh OINpPEIEICHUs
HNOHATUSIM, KJIacCUQHUIMPOBaTh, HAOMIOJaTh, MPOBOAUTH SKCIEPUMEHTHI, JEJIaTh BBIBOALI U
3aKJIIOYEHUS, CTPYKTYpUPOBATh MaTepuall, OObSICHATH, I0Ka3bIBaTh, 3alIUILATh CBOU UJIEH;

2) ymeTh paboTaTh C Pa3HBIMH HMCTOYHHKAMH OMOJOTMYECKOH HH(MOPMAIUU: HAXOIUTH
OMOJIOTMYECKYI0 MH(POPMAIIMIO B PA3JIMYHBIX UCTOYHUKAX (TEKCTE Y4EeOHMKA, HAYYHO-TIOMYJISIPHOI
auTepatrype, OHMOJOrMYECKMX CIIOBapsAX W CIPaBOYHMKAX), AaHAJIU3UpOBaTb U  OLEHHUBATH
uH(popMalrio, TPeoOpa3oBbIBaTh MHPOPMAIINIO U3 OJHON (DOPMBI B IPYTYIO;

3)  BHIOMpaTH LiENEBBIE M CMBICIOBBIE YCTAHOBKH B CBOMX JACHCTBHAX M IOCTYIKAX IO
OTHOUICHUIO K KUBOM MPUPOJIE, 310POBbIO CBOEMY U OKPYKAIOIIHX;

4)  ucronb30BaTH pedyeBble CPENCTBA JUI JMCKYCCHHM M apryMeHTAllMd CBOeil Mo3uIum,
CpPaBHUBATh pPa3HblE TOYKU 3pEHUS, APIYMEHTUPOBATH CBOX0 TOYKY 3pPEHUS, OTCTAaUBATh CBOIO
MO3ULUIO.

IIpeameTHbIe

1) B mno3HaBarenbHOW (MHTEIJIEKTYaldbHOW) cdepe: BBIACISITh CYIIECTBEHHBIX IPU3HAKOB
OMOJIOTUYECKUX OOBEKTOB (OTIMUYMUTENbHBIX MPU3HAKOB JKUBBIX OPraHU3MOB; BHUJIOB, SKOCHCTEM;
o6uocdepsl) m TmporeccoB (0OOMEH BEIIECTB W TNPEBPAIICHUE HHEPTUM, TUTAHWE, JbIXaHHE,
BBIJICJIEHUE, TPAHCIIOPT BEILECTB, POCT, PAa3BUTUE, PA3MHOXKEHHE, PETYJIAIMS KU3HEACATEIbHOCTH
OpraHu3Ma; KpyroBopoT BEIIECTB U PEBpAIIEHHE SHEPTUU B DKOCUCTEMAX);

. NPUBOJIUTH JOKA3aTEeNbCTB (apryMeHTals) pOJCTBAa 4YellOBEKa € MIIEKOMHUTAIOIIKUMU
KUBOTHBIMH; B3aMMOCBSI3U YEJIOBEKA U OKPYXKAIOIIEH Cpellbl; 3aBUCUMOCTH 3/I0POBbs YEJIOBEKA OT
COCTOSTHUS OKPY’KaIOIeH cpelbl; He0OOXOIMMOCTH 3aIllUThl OKPYXKAIOIIeH cpebl;

. KJIaccu(UIUpPOBaTh — ONPEACTATh NPUHAJICKHOCTH OHOJOTHUECKUX OOBEKTOB K




ONpEACTICHHON CUCTEMaTUYECKOM TPyMIIe;

. OOBSICHATH POJIb OMOJOTMHM B MPAKTUYECKOM JAEATENILHOCTH JIIOJICH; MecTa M PpOJH
YeJI0BEeKa B IPUPOJIE; POJACTBA, OOIIHOCTH IPOUCXOMKIAECHUS U SBOJIIOLUN PACTEHUH U )KMBOTHBIX (Ha
IIPUMEPE COINOCTABJIECHUS OTIEJIbHBIX I'PYII); POJM PA3JIMYHBIX OPraHU3MOB B JKM3HU YEJIOBEKA;
3Ha4eHUs1 OMOJOrMYECKOro  pa3HooOpasust A COXpaHeHUs Ouocdepsl; MEXaHU3MOB
HACJIC/ICTBEHHOCTH M W3MEHUYMBOCTH, MPOSBICHUS HACJICACTBEHHBIX 3a00JICBaHUN Yy 4YEJIOBEKa,
BU000pa30BaHuUs U IPUCIIOCOOIEHHOCTH;

. pa3nn4arh Ha TaOIUIAX YACTH U OPraHOUIBI KIETKHU;

. CpaBHUBATh OWOJIOTMYECKHE OOBEKTHI W MPOIECCHl, YMETh JelaThb BBIBOABI U
YMO3aKI/IIOUEHHSIHA OCHOBE CPABHEHUS,;

. BBISBIISITH U3MEHUYMBOCTh OPTaHU3MOB; MIPHUCIIOCOOJICHNUS OPraHMU3MOB K Cpeie OOUTaHus;

TUTBIB3aUMOJICHCTBUSL PAa3HBIX BHUAOB B OKOCHCTEME; B3aMMOCBS3M MEXKIYy OCOOECHHOCTSMU
CTPOCHUSIKIIETOK, TKAHEH, OPTraHOB, CHCTEM OPTaHOB U UX (QYHKIMIMU;

. BIIAJICTh METOJaMU OHMOJIOTMUECKOW HAyKW: HAOII0aTh M OMUCHIBATH OMOJOTUYECKHE
OOBEKTBIM TPOIECCHI; CTAaBUTh MPOCTEHINNE OHOJOTHYECKUE SKCIEPUMEHTBI M OOBSCHATH HX
pe3yabTaThI.

2) B LEHHOCTHO-OPHEHTAIMOHHOM chepe:

. 3HATh OCHOBHBIC ITPaBUJIA MTOBEJACHUS B IPUPOJIEC U OCHOB 3JJ0POBOr0 00pa3a »H3HHU;

. YMETh aHAJIM3UPOBAThH U OLIEHUBATH TIOCIICICTBHIA JCSITSIILHOCTH YEJIOBEKA B MPUPOJIC.

3) B chepe Tpya0BOii AeATENLHOCTH:

. 3HATh M COOJTFOZaTh MPaBUIa pabOTHl B KAOWHETE OHMOJIOTHH;

. coOnrofarh mpaBuia pabOThl ¢ OHONOTHYECKUMH TMpUOOpaMU M HHCTPYMEHTaMU

(mpenapoBaIbHBIE UTJIbI, CKAJIBIIEIH, JIYITbI, MUKPOCKOTIBI).

4) B acretuueckoii chepe:

. YMETh OIICHUBATH C AICTETUYECKON TOUKH 3PEHHSI OOBEKTHI )KUBOM MPUPO/IBI.

BrimyckHuK Ha yrimyOJeHHOM YPOBHE HAYUIHUTCS:

- OILIGHHUBATh POJIb OMOJOTHMYECKHX OTKPBITUH M COBPEMEHHBIX MCCIEIOBAaHUN B Pa3BUTUU
HAyKH{ U B MIPAKTUYECKON JEATEILHOCTH JIIOICH;

- OILIGHUBAaTh PONb OHWONOTMH B (OPMUPOBAHUU COBPEMEHHOW HAy4YHON KapTHHBI MHpA,
MIPOTHO3UPOBATH MEPCIIEKTUBBI PA3BUTHsI OUOJIOTHH;

- yCTaHaBIWBATh W XapaKTEPH30BaTh CBS3b OCHOBOIIOJATAIOIIMX OMOJOTMUECKUX TMOHSATUN
(keTka, OpraHusM, BHJ, JKOCHCTeMa, Omochepa) ¢ OCHOBOIOJATAIOIIMMH TMOHSATUSMHU JPYTUX
€CTECTBEHHBIX HAYK;

- 00OCHOBBIBaTh CUCTEMY B3TJISA0B Ha KUBYIO MPUPOAY M MECTO B HEW YeNOBEKa, MPUMEHSIS
OMOJIOTMYECKHUE TEOPHH, Yy4Y€HHWs, 3aKOHBI, 3aKOHOMEPHOCTH, I[IOHUMAaTh TPaAHUIBI UX
MIPUMEHUMOCTH;

- TPOBOAUTH YU€OHO-UCCIEIOBATENBCKYIO NESTEILHOCT M0 OMOJIOTUU: BBIIBUTATh TUIIOTE3HI,
MJIaHUPOBaTh PaboOTy, OTOMpaTh W MPeoOpa3OBBHIBATH HEOOXOJUMYIO HH(GOPMAITUIO, MPOBOJUTH
HKCIIEPUMEHTBI, HMHTEPIPETUPOBATH PE3YNbTAThl, JI€JaTh BBIBOJBI HAa OCHOBE IMOJIYYEHHBIX
PE3yIbTaTOB;

- BBIIBISITH U OOOCHOBBIBATH CYIIECTBEHHBIE OCOOCHHOCTH Pa3HBIX YPOBHEH OpraHU3alluu
KU3HU,

- yCTaHaBJIMBAaTh CBS3b CTPOEHUS M (PYHKIMI OCHOBHBIX OMOJOTHYECKMX MaKpPOMOJIEKYJ, UX
POJIb B IIpOIIEccax KIETOYHOTO METaboIn3Ma;

- pemiarth 3a7a4M Ha ornpezesenne nociaeaopareabHoct HykiaeotnnoB JJHK u uPHK (MPHK),
anTukonoHoB TPHK, mocnenoBaTelbHOCTH aMHHOKHCIOT B MOJICKYJIe OelKa, MPUMEHsIs 3HAHUS O
peakUMsIX MATPUYHOTO CUHTE3a, TEHETUYECKOM KOJI€, MPUHIINIE KOMIUIEMEHTAPHOCTH;

- JenaTh BbIBOJIbI 00 M3MEHEHHUSX, KOTOPbIE MPOU30HIYT B MpOIlEccax MaTPUYHOTO CHHTE3a B
cily4yae U3MEHEHHs moclieoBaTebHOCTH HyKIeoTua0B JJHK;

- CcpaBHMBaTh (pa3bl JeNeHUS KIETKW; pellaTh 3aJadd Ha OIpeliejeHue U CpaBHEHUE



KOJMYeCTBa TeHeTHdYeckoro warepuana (xpomocom u JIHK) B KieTkax MHOTOKIJIETOYHBIX
OpPraHu3MOB B pa3HbIX (pazax KJIETOYHOTO IMKJIIA;

- BBUIBJIATH CYIIECTBEHHBIE IIPU3HAKU CTPOCHMS KJIETOK OPraHM3MOB Pa3HBbIX LAPCTB JKUBOMN
IPUPOIBI, YCTAHABIMBATH B3aUMOCBS3b CTPOCHUS U (DYHKIUI yacTeil 1 OpPraHOMIOB KIICTKH;

- 000CHOBBIBATH B3aMMOCBS3b IUIACTUYECKOIO H SHEPICTUYECCKOI'O O6M€HOB; CpaBHHBATDb
nmponecChl IMIACTUYCCKOTO M SHEPTCTUYCCKOTO O6MGHOB, MNPpOUCXOAAIINX B KIICTKAax JKXUBBIX
OpPraHnu3MoB;

= OIpeaciIiaTh KOJIHMYECTBO XPOMOCOM B KIICTKAX paCTeHI/IfI OCHOBHBIX OTACJIOB Ha PAa3HbIX
oTallax XU3HCHHOT'O IIUKIJIA,

- pfmaTtb r¢HETUYCCKUC 3aaa4n Ha ,I[I/IFI/I6pI/I,Z[HOG CKpC€IIMBAaHUEC, CUCILICHHOC (B TOM YHUCJIC
CHOCIIJICHHOC C HOHOM) HACJICAOBAHUC, AHAJIM3UPYIOLICC CKPCIIMBAHUC, MNPUMCHAA 3aKOHBI
HaCJICACTBCHHOCTH M 3aKOHOMCPHOCTH CHUCIIJICHHOI'O HACJICJOBAHUA

- packpbIBaTh NPUYMHBI HACIIEACTBEHHBIX 3a00JIEBaHUI, apryMEeHTHpPOBaTh HEOOXOAMMOCTh
Mep MpeaynpexaeHUs TAKUX 3a00J1€BaHUM;

= CpaBHHBATb PA3HBIC CII0COOBI Pa3MHOKCHUA OPraHUu3MOB;
=  XapaKTCPHU30BaTb OCHOBHBIC 3TAllbl OHTOI'CHE3a OPIraHU3MOB;

= BBIBJTH MNPHUYHMHBI W CYHICCTBCHHBLIC IIPHU3HAKHU MOI[PI(l)I/IKElHI/IOHHOﬁ n MYTaIIHOHHOfI
HU3MCHYNBOCTH, 000CHOBBIBATH POJIb UBMCHYUBOCTU B €CTECCTBEHHOM U HCKYCCTBECHHOM 0T60pe;

- 000CHOBBIBATH 3HAYCHHE Pa3HbIX MCTOJ0B CCJIICKIIMU B CO3AaHUU COPTOB paCTeHHﬁ, mopona
JKMBOTHBIX U IITAMMOB MUKPOOPTaHN3MOB,

- 000CHOBBIBATH IIPUYKUHBI HU3MCHACMOCTHU n MHOFOO6p33H5{ BUOB, IIPUMCHIA
CUHTCTUYCCKYIO TCOPHIO 3BOJIIOLINH,

= XapaKTCpU30BaTh IMONYIALNUIO KaK CIWHHUIY OJOBOJIOOWH, BHJ KaK CHUCTEMATUYCCKYIO
KaTCropHio U KaK pe3yJIbTaT 3BOJIIOIHUU;

- yCTaHaBIUBATbH CBSI3b CTPYKTYPHI U CBONCTB HKOCHUCTEMBI;

- COCTaBISITh CXEMBbI IEpeHOca BEUIECTB M HSHEPrUU B DJKOCHCTEME (CeTH MHUTaHHS),
MIPOTHO3UPOBATH WX U3MEHEHHUSI B 3aBUCMOCTH OT U3MEHEHHS ()aKTOPOB CPE/IBI;

- apryMeHTHPOBATh COOCTBEHHYIO MO3UIIMIO MO OTHOMICHUIO K DKOJIOTHYECKUM MpodiieMaM U
MOBEJICHUIO B PUPOJIHOM CPEJIE;

- 00OCHOBBIBaTH HEOOXOJUMOCTh YCTOMYMBOTO PAa3BUTHS KaK YCIOBHUSI COXpaHEHUS
6uocdepsr;

- OIICHMBATh MPAKTUYECKOE U ITUYECKOE 3HAUCHUE COBPEMEHHBIX UCCIICIOBAHUI B OUOIOTHH,
MEUIINHE, YKOJIOTHH, OMOTEXHOJIOTHH; 00OCHOBBIBATH COOCTBEHHYIO OIEHKY;

- BBIBSITH B TEKCTE€ OMOJIOTHYECKOTO COJEpXKaHUS MPOOJIeMy M apryMEHTHUPOBAaHHO €€
OOBACHATE;

- MPeACTaBIATh OMOJOTHUYECKYI0 MH(POPMAIMIO B BHJIE TEKCTa, TAOIMIIBI, CXEMBI, Tpaduka,
JUarpamMMbl U IeNIaTh BBIBOJIBI HA OCHOBAHUU MPEACTABIEHHBIX JaHHBIX; TPE0Opa30BhIBATh TpaduK,
Ta0MIly, JUATrPaMMy, CXeMY B TEKCT OMOJIOTHYECKOTO COACPIKaHMUS.
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