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Pa3zgen 1. [loicHUTEALHAA 3aIHCKA

Pabouas mporpamma cocraBieHa Ha ocHOBe @DenepanbHoro ['ocymapcTBEHHOTO
crangapra, [IpumepHoii mporpamMMmbl cpenHero (mosiHoro) oomero odpazoBanus. [IpodribHbIN
ypoBeHb (COOpPHMK HOPMATHUBHBIX JOKyMEHTOB. buonorus. ®DenepanbHblii KOMIOHEHT
rOCyJapCTBEHHOIO craHmapTa. IlpumepHbie mporpammsl mo ouosoruu. - M.: JIpoda, 20017).
Tarxoke ucronszoBana IIporpamma cpennero (moaHoro) odmero o0pazoBaHus O OUOIOTHH ISt
10-11 xmaccos. IIpodunsHsiii ypoBens (aBTop B.B. 3axapos - M: JIpoda, 2016)

Ha uzydenne 6uonoruu Ha npoduinsHoM ypoBHE oTBOAUTCS 207 4acoB, B TOM YHCIE B
10 xmacce -105 wacoB, B 11 kmacce - 102 gaca. CoriacHo paeicTByromemy basucHomy
yaeOHOMY IiaHy, pabouas mporpamma mis  10-11 kjmaccoB mpemycMarpuBaeT oOydeHUE
ouosioruu B 00beMe 3 yacoB B Hexenro B 10 u 3 yacoB B Hexenro B 11 kitacce.

buomoruss kak y4eOHBIH TIpeAMET SBIAETCS HEOTHEMJIEMOW COCTaBHOW YacCThIO
€CTEeCTBEHHOHAyYHOro 0Opa3oBaHMsl Ha BCEX CTYyNEHAX oOpa3zoBaHus. MojaepHHU3aus
0o0pa3oBaHUs MpelycMaTpUBaeT IOBBIIICHWE OMOJOTHYECKOW TPAMOTHOCTH MOJPACTAIOIIETO
nokoJyieHusi. HezaBUCMMO OT TOro, KaKyl CHELHaIbHOCTh BBIOEPYT B OYAYIIEM BBITYCKHUKH
IIKOJIbI, UX XHU3Hb OyJeT HEPa3phIBHO CBs3aHa ¢ OMoJioruei. 310pOBbE YEIOBEKA, €r0 Pa3BUTHE,
JKU3HD U 3[J0pPOBbE OYyAYIIMX AETeH, MUIa, KOTOPYIO MBI €IUM, BO3AYX, KOTOPBIM MBI ABIIINM, Ta
cpena, B KOTOPO MBI JKMBEM, - BCE 3TO 00BEKThI OMOJIOTHH.

Kypc 6uonorun Ha cryneHu cpegHero (IojJHoro) oomiero odpazoBaHusi Ha MPOoGUIHLHOM
YpOBHE HampaBlieH Ha (OPMHUPOBAHWE Yy YyUYalIUXCS IIETOCTHON CHCTEMBI 3HAHWUH O >KHBOU
IpUpOJIe, €€ CUCTEMHOW OpraHM3alH U HBOJIOIMH, TOITOMY MPOrpaMMa BKIIFOUAET CBEIICHUS
00 oOmmMx OHOJOTMYECKMX 3aKOHOMEPHOCTSX, NPOSBISIOUIMXCA HA pa3HbIX YPOBHAX
opraHu3anuu >kuBod mpuponbl. OCHOBY o0TOOpa coiepxaHus Ha MPOPUILHOM YpPOBHE
COCTaBJISIET 3HAHUELEHTPUUYECKUHN IOAXO0J, B COOTBETCTBUU C KOTOPBIM YyYallMecs JOJKHBI
OCBOUTH 3HAHUS U YMEHUS, COCTABIAIOIINE IOCTATOUHYIO 0a3y JUJIsl MPOJOJIKEHHS 00pa30BaHUs
B BV3e, obecneunBaronue KyJabTypy MOBEIEHUS B IPUPOJE, NPOBEACHUS U O(OpMIICHUS
OMOJIOTHYECKHX HUCCIIEeI0OBAaHU, 3HAUUMBIX AJis1 Oyayuiero 6uosnora. OCHOBY CTPYKTYpUPOBAHHUS
coJiepKaHus Kypca OMOJIOTHH B CTapIei mKosie Ha Mpo(UiIbHOM YPOBHE COCTABIISIOT BEAYIINE
CUCTEMOOOpa3yIofe UAEU — OTIMYUTEIbHbIE OCOOCHHOCTH >KMBOM MPHUPOJIBI, €€ ypOBHEBas
OpraHM3alys M 3BOJIOLUSA, B COOTBETCTBHHM C KOTOPHIMH BBIJECJIECHBI COJEpKATebHbIE JTUHUU
Kypca: buomnorus kak Hayka. Meroapl HayuHoro mo3Hanus, Kimerka; Opranusm; Bun;
OKOCHUCTEMBI.

Paznen 2. O6mas xapakTepucTuka yued0HOro Kypca

B paboueii mporpaMme HaluIu OTpPa)KEHHWE WHeJM W 3a4a4YM H3Y4YeHHUS OHOJOTHHM Ha
CTYIIEHU CpeAHero (MOJIHOr0) o0mero 0opa3oBaHusl, U30KEHHBIE B TOSCHUTEIBHOM 3aNucKe
K [IpumepHoit mporpamme 1o Ouonoruu (MpoduiIbHbINA YPOBEHB):

. oceoenue 3HaHuii 00 OCHOBHBIX OHOJIOTHUECKHX TEOPHSIX, HAESIX H

MPUHLUIAX, SBIAIONIMXCS COCTAaBHOM 4YacThbIO COBPEMEHHOH €CTEeCTBEHHO-HAay4YHOU

KapTUHBl MHUpPa; O METOJaxX OWOJOTHYECKHX HayK (IIUTOJOTHUH, TEHETHUKH, CEJICKIUH,

OMOTEXHOJIOTUH, SKOJOTHUH); CTPOCHHH, MHOTO0O0pa3uu M OCOOCHHOCTSX OHocHucTeM

(k7IeTKa, OpraHW3M, TMOMYJSIHS, BHJA, OHOreomeHo3, Ouocdepa); BBLAAIOITUXCST

OMOJOTUYECKUX OTKPBITHIX U COBPEMEHHBIX HCCIEIOBAHUAX B OMOIOTHUECKON HAyKe;

. 061a0eHUe YMEHUAMU  XAPAKTEPU30BAaTh COBPEMEHHBIE HAay4YHBIE

OTKPBHITHS B 00JIaCTH OWMOJIOTHHU; YCTAaHABIWBATH CBS3b MEXIY pa3BUTHEM OHOJOTUH U

COLIMATTbHO-3TUYECKUMH, SKOJOTHYECKIUMH MPOoOIeMaMH 4eJI0OBEUYECTBA; CAMOCTOSITETLHO

MPOBOJIUTh OMOJIOTHYECKHUE WCCIIeIOBaHUs (HAOMIOIeHNe, W3MEpEHUe, DKCIIEPUMEHT,

MOJICJTMPOBAHUE) U TPAMOTHO O(OPMIISITH MOTYUYCHHBIE PE3YNIbTAThl; aHAIU3UPOBATH H

WCIIOJIH30BaTh ~ OWMOJIOTHYECKYI0  HHGOPMAIMIO;  TOJB30BaThCA  OMOJOTHYECKOU

TEPMHUHOJIOTUEN U CUMBOJIMKON;



. pazeumue  TO3HABATEIbHBIX  HMHTEPECOB, HWHTEIJICKTYallbHBIX U
TBOPYECKUX  CHOCOOHOCTE B  mpoliecce HU3Y4YeHHs MpoOJieM  COBPEMEHHOM
OMOJIOTMYECKOM HAayKH; MPOBEICHUS SKCIEPUMEHTAIBHBIX HCCICIOBAHUM, pELICHUs
OMOJIOTUYECKHX 33]1a4, MOJICIUPOBAHUS OMOIOTHUECKUX OOBEKTOB U MPOLIECCOB;

. eocnumanue yOEXKJIEHHOCTH B BO3MOKHOCTHU MO3HAHUS
3aKOHOMEPHOCTEH >KUBOM MPHUPOJIbI, HEOOXOAMMOCTU OEpEeKHOTO OTHOIICHUS K HEM,
COOIOZICHHSI STUYECKIX HOPM IIPU MTPOBEACHUHN OMOJIOTUUECKUX UCCIIEIOBAHU;

. UCNOIb308AHUE NPUOOPEMEHHBIX 3HAHUN U YMEHUU 6 NOBCEOHEBHOIU
HCU3HU JJ1S1 OLICHKHU TOCJIE/ICTBUM CBOEH ESITEIbHOCTU MO OTHOILIEHHUIO K OKPY>KaIoIIen
cpele, COOCTBEHHOMY 3/10pOBbIO; BBIPAOOTKH HABBIKOB JKOJIOTMYECKOH KYJIbTYPBI;
000CHOBaHMS U COOIOICHUS Mep TpodrIakTuku 3aboneBanuii 1 BUY-undexumn.
[Ipunuunsl oTObOpa OCHOBHOTO M JONOJHHUTENBHOTO COJEpXKaHUs B pabouyio

pOTpaMMy CBSI3aHBI C TIPEEMCTBEHHOCTHIO Ieieii 00pa3oBaHUsI HA Pa3IMYHBIX CTYIEHAX U
YPOBHSIX OOy4YeHHs, JIOTUKOW BHYTPU-TIPEIMETHBIX CBSI3€H, a Takke C BO3PACTHBIMU
OCOOCHHOCTSIMH Pa3BUTHUs ydamuxcs. B ocHOBe oTOopa conepikanus Ha MPOGUIBHOM YPOBHE
TaK)Ke JIEKUT 3HAHUELICHTPUYECKUN IMOAXOJ, B COOTBETCTBUM C KOTOPBIM Y4YaIllMeCs JOJIKHBI
OCBOUTH 3HAHUS U YMEHUS, COCTABIISIONINE JOCTATOUYHYIO 0a3y JUIsi IPOAODKCHHS 00pa3oBaHUs
B By3e, oOecrneuMBalonue KyJIbTypy IOBEIEHUS HA MPUPOJE, MPOBEIEHUS U OhOPMIICHUS
OMOJIOTHYECKUX HCCIEIOBAaHUM, 3HAYMMBIX Il Oyaymero Owuonora. Jlns dbopmupoBaHus
COBPEMEHHOM €CTEeCTBEHHO-HAYYHOH KapTHHBI MHUpa MpU H3YYeHHH OuoIorud B rpade
«DJIeMEHTHI COJEepKaHUs» pabdodYeil MPOrpaMMBl BBIJCJIICHBI CIEAYIOMNE HHPOPMAIMOHHBIC
€IMHUIIBI (KOMIIOHEHTBI 3HAHUN ): MepMunbl, (hakmol, NPoyeccyl U 00beKmvl, 3aKOHOMEPHOCMLU,
3aKOHbI.

Pesynbratel oOyueHus mpuBenensl B rpade «TpeboBaHUs K YpPOBHIO MOJATOTOBKHU
BBIITYCKHUKOB» M TIOJTHOCTBIO COOTBETCTBYIOT CTaHIapTy. TpeOoBanusi Ha 0a30BOM ypOBHE
HaIlpaBJEHbl HA peaN3alUI0 JIEATEIbHOCTHOTO, MPAaKTUKO-OPUEHTUPOBAHHOTO U JIMYHOCTHO
OPUEHTHUPOBAHHOTO TMOJXOJO0B: OBJAJCHHE COJCpPKAHMEM, 3HAYMMBIM JUISI TPOJOJKCHUS
oOpazoBaHus B cepe OMOTOTHMUECKON HAyKW; OCBOCHHME YYAIIMMHUCA WHTEIJIEKTyalbHOU U
MPAKTUUYECKON JIESATEIbHOCTH; OBJAJICHHE OMOJOTHYECKUMH METOJaMHu HuccieaoBaHus. s
peanu3anuy YKa3aHHBIX TMOJXOJI0B, BKJIIOYEHHBbIE B pabouyi mporpammy TpeOOBaHUS K
YpoBHIO MOATOTOBKK cOpMyIupoBaHbsl B jAedaTenbHOCTHOW Qopme. [lpuopureramu mis
yueOHoro npenmera «buonorus» Ha cTymeHH cpenHero (MOJHOro) odmero odpa3oBaHHs Ha
npoQUILHOM YPOBHE SBISIOTCS: CpaBHEHHE OOBEKTOB, aHaJIM3, OLIEHKA, pEIICHHE 3ajaad,
CaMOCTOSITENbHBIN MOUCK HH(OPMALIUH.

Psan tpeboBanumii peannzyeTcs 3a cueT GopMUPOBaHUS 00JIe€ KOHKPETHBIX YMEHUH.

TpebGoBaHMe K YPOBHIO MOATOTOBKU - OOBSICHATH POJb OHOJOTHYECKHX TEOpHii,
runorTe3 B _(popMHMpPOBAHMH HAYYHOIO MHUPOBO33PEHHUSI - HOCUT 00OOIIAIONIUN XapakTep U
BKIIIOUAET B ce€0s1 CIICTYIOIINE YMEHUS:

*  BBIIETATH OOBEKT OHMOJOTHMUYECKOTO HWCCIENOBAHHS M HAYKH, M3ydYalollue JTaHHBIN
00BEKT;

*  ONpeAeNsATh TEMbI Kypca, KOTOPbIE HOCAT MUPOBO33PEHUYECKUN XapaKTep;

*  OTIMYaTh HAyYHBIE METOJIbI, UCIIOJIb3yeMbI€ B OMOJIOTHH;

*  ONpEAeNATh MECTO OMOJIOTUM B CHCTEME €CTECTBEHHBIX HaYK.

*  JIOKa3bIBaTh, YTO OPTAHU3M - €UHOE 1IEJ0E;

* OOBSCHATH 3HAUCHUE [JIsl PA3BUTHS OHOIOTUYECKUX HAYK BBIJCICHUS YPOBHEH
OpraHu3alUy KUBOU TPUPOIBL;

* 000CHOBBIBATh €IMHCTBO OPTAHUYECKOTO MHPA;

*  BBIJBUraTh TMIOTE3bI U OCYILIECTBIATh UX TPOBEPKY;

*  OTJIMYATh TEOPHIO OT TUITOTE3HI.

TpeboBaHUe K YPOBHIO MOJATOTOBKH - OOBSCHATH POJb O0HOJOTHYECKHX TEOpHii,
Hael, NPUHUMIOB, runores B (GopMHUPOBAHUM COBPEMEHHON €CTeCTBEHHO-HAVYHOM
KAPTHHbI MHPA - HOCUT MHTETPATUBHBIA XapaKkTep W BKIIOUACT B CE0s CICAYIONINE YMEHUS:




*  ONpeneNaTh MPHUHAMIEKHOCTh OMOJOTHYECKOro O0BEKTa K YPOBHIO OpraHU3alUH
JKUBOIO;

* IPUBOJUTH IPUMEPHI IIPOSABIICHUS MEPAPXUUECKOr0 IIPUHIMIIA OPTaHU3ALUU KUBOU
IPUPOJIBI;

*  00BACHATH HEOOXOJUMOCTb BBIICTICHUS IPUHIIMIIOB OPTaHU3AIUU )KUBOH TPUPOIBI;

* yKa3plBaTb KPUTEPUU BBIICICHUS pA3IUYHbIX YPOBHEH OpraHu3aluy >KUBOKI
IPUPOJIBI;

*  OTIMYaTh OMOJIOTUYECKHE CHCTEMBI OT OOBEKTOB HEKUBOU MTPUPOJIBI.

IIpencraBienHas B paboueil nmporpamme MOCJIENOBATENbHOCTh TPEOOBAHUI K KaKIOMY
YPOKY COOTBETCTBYET YCJIOKHEHUIO MPOBEPSAEMBIX BHJIOB AESATEIBHOCTU. DTO OCYIIECTBISAETCS
yepe3 JIONOJHEHUE TPAJULMOHHBIX TeM (peAepalbHOr0 KOMIIOHEHTa 3KOJOIMYECKOW H

BaJICOJIOTMYECKOMN COCTaBJIAIOLIUMY, aKTyaJIM3aLHI0 BHYTPUIIPEIMETHBIX CBs3€H,
KOHKPETU3AIHIO 00IIIETeOPETUICCKUX MOJIOXKEHHI npuMepaMu PErHOHATILHOTO
OropazHooOpasus.

JesiTeJIbHOCTHBIN TOAXOJ PEAIU3YEeTCSI HAa OCHOBE MAKCUMAJIbHOTO BKJIIOYEHHUS B
o0pa3oBaTeNbHBIA  HPOIECC MPAKTUYECKOr0  KOMIIOHEHTa  y4eOHOro  COJepXKaHus -
71a00paTOPHBIX U MPAKTHYECKUX PabOT, IKCKYPCHUH.

JINYHOCTHO-OPHEHTHPOBAHHBIN  MOAXO/J MPEANOaraeT  HalOJHEHUE  IpOorpamm
y4eOHBIM COZEpKAaHUEM, 3HAYMMBIM JUIsI KaXJO0ro OOydYaroliero B IOBCEAHEBHOW >KU3HH,
B)XHBIM U1 (POPMHUPOBAHHS aJCKBATHOTO ITOBEICHUS YEIIOBEKA B OKPYKAOIIEH cpere.

CylHOCTh KOMIIETEHTHOCTHOTO MOAX0/A COCTOUT B MPUMEHEHHUH MOTYyYEHHBIX 3HAHUM
B MPAKTHYECKON AESITENbHOCTH W TIOBCETHEBHOW >KM3HU, B (DOPMUPOBAHUU YHHUBEPCATbHBIX
YMEHUI Ha OCHOBE IPAKTUYECKOM JESITEIBHOCTH.

Jliisa npuoOpeTeHus MPaKTUYEeCKUX HABBIKOB M TOBBIIICHHUS YPOBHS 3HAaHUU B pabouyro
poTrpamMMy BKJIFOUYEHBI J1a00paTOpHbIE U MpaKTHYeCKue paboThl, mpexycMoTpeHnsie [IpumepHoit
nporpammoii. [Ipu BeimonHeHHH Ta0OpPaTOpPHON PabOTHI U3Y4YAIOTCSA JKUBBIE OHMOJOTHYECKHE
00BEKTbI, MUKpOIIpenaparhl, rep0apuu, KOJUIEKIIUHU U T.J1. BplnogHeHHe mpakTH4eCKoli paboThl
HampaBlieHO Ha QopMupoBaHue o00OImEe y4yeOHBIX YMEHUH, a TaKke YMEHHH ydeOHo-
II0O3HABATEIIbHOW JEATEIbHOCTH.

Yacte m1abOpaTOpHBIX W MPAKTHYECKUX PabOT BKJIIOYEHA B COCTAaB KOMOMHHMPOBAHHBIX
YPOKOB WJIM YPOKOB U3YU€HHUsI HOBOTO Marepuaia. B aTom ciyyae paboThl MOTyT OLIEHUBATHCS IO
ycMOTpeHHto  yuuTens. Hekoropele mnpakTuueckue paboThl, TpeOyromMe JUINTEBHOTO
BBITIOJTHEHUSI, PEKOMEH/I0BAaHbI B KAUECTBE JIOMAIITHETO 3a/1aHusl.

ITpuniunsr 0T60pa OCHOBHOTO U AONOJHUTENBHOIO COJEPKaHUSA B pabouyro IporpaMmy
CBS3aHbl C IPEEMCTBEHHOCTHIO Iiesied 00pa3oBaHUs HA Pa3JIMYHBIX CTYINEHSAX U YPOBHSX
o0y4yeHMsl, JOTMKOM BHYTPUIIPDEIMETHBIX CBsi3ed, a TaKKe BO3PACTHBIMU OCOOEHHOCTAMHU
pasButus ydamuxcs. [Ipu pazpaboTke mporpaMMbl YUUTHIBAIUCh MEKIIPEAMETHbIE CBA3H. J[ist
Kypca OHMOJOrMM OCOOEHHO Ba)KHBI MEXKIPEJIMETHBIE CBA3M C KypcaMu (U3MKH, XUMUH U
reorpauu, MOCKOJIbKY B OCHOBE MHOTUX OMOJIOIMYECKHUX MPOLECCOB U SIBICHUH JeKaT (HU3HUKO-
XUMHUYECKHE TPOLECChl M SIBJIEHUS, a OOJBIIMHCTBO OOIIEOHMOIOIrMUECKUX TEOPETHUECKUX
MOHSATUN MEXIPEIMETHBI TO CBOEH CYIIHOCTH. TpeOoBaHMs Ha YIUIYOJICHHOM YpPOBHE
HaIpPaBJIEHbl HA pEAN3alMI0 JEATEIBHOCTHOIO, MPAKTUKO-OPUEHTUPOBAHHOTO U JINYHOCTHO-
OPUEHTUPOBAHHOTO TIOJAXOJOB: OBJAJACHHUE COAECpPKAHUEM, 3HAUUMBIM Uil TPOJOJKEHUS
oOpa3oBaHusi B cdepe OHUOIOTMYECKUX HAyK, OCBOCHHE YYallUMHCS HHTEIUIEKTYaJbHOU U
MPaKTUYECKOW JIeATEIbHOCTH; OBJAJCHUE OMOJOTUYECKHMMH METOJaMH HccienoBanuit. Jlims
peanu3alyy yKa3aHHbIX ITOAX0/I0B, BKIIIOUEHHbBIE B Pa0OUYIO ITPOrpaMMy TpeOOBaHUS K YPOBHIO
MOJATOTOBKUA C(HOPMYJIMpPOBaHbBl B JAESATeNbHOCTHON ¢opme. I[lpuopureramm nans ydeOHOTO
npeamera «buoaorus» Ha CTYNEHH CpeHero (IOJIHOro) obIero oopa3oBaHus Ha yrIyOJIeHHOM
YPOBHE SIBIISIFOTCSI YMEHHS, OCHOBAHHbIE Ha 0o0Jiee CIIOKHBIX BUJAX AESITEIbHOCTH, B TOM YHCIIE
TBOPYECKOI: OOBSICHATH, yCTAaHABJIMBAaTh B3aWMOCBS3H, peIlaTh 3aJaud, COCTaBIATH CXEMBI,
OIMCHIBATh, BBIABIIATH, UCCIEAOBATh, CPABHUBATh, aHAJTU3UPOBATh U OLIEHWBAThH, OCYILIECTBISATh
CaMOCTOSITENIbHBIA TMOMCK Ouonorunyeckoi wuHpopmanuu. Mcnoiab3oBaHHE TNPHOOPETEHHBIX
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3HAHUN U YMEHUN B IPAKTUYECKOM IEATEIBbHOCTH M IOBCEAHEBHOM XU3HU I0APA3yMEBAcT
TpeOOBaHUsA, BBIXOJAIIME 3a paMKM Y4eOHOro TMpolecca M HalleJIEHHble Ha pELIeHue
pa3sHOOOpa3HBIX KU3HEHHBIX 3a/1ad. [Ipn HEOOXOOMMOCTH B TeUeHHE y4eOHOTO rojia y4yuTelb
MOKET BHOCHTb B IIPOIpaMMy KOPPEKTHBBI: M3MEHATH IOCIECIOBATEIBHOCTb YPOKOB BHYTPH
TEMBI, IEPEHOCUTH CPOKU KOHTPOJIbHBIX pab0T, UMes Ha 3TO OObEKTUBHBIC IIPUYHHBI.

B nepuon 4pe3BbIYalHBIX CUTyalWid, IOTOJHBIX YCJIOBMM, BBEIEHUS KapaHTHHHBIX
MeponpusTHii 1o 3aboneBaemoctd rpummoM, OPBU wu  npyrumMu  mHGEKIMOHHBIMU
3a00J1eBaHUsAMH, 00pa30BaTEIbHbIN IPOLECC IO JAHHOMY Yy4eOHOMY MpEeIMETY OCYIIECTBIISIETCS
C HCIIOJIB30BAHMEM JUCTAHLMOHHBIX TEXHOJIOTHH, «AJIEKTPOHHBIX JIHEBHUKOBY», COLMAIbHBIX
cetelt u Apyrux Gopm.

Pazgen 3. MecTo yueOHOr0 nmpeamera

B cooTrBercTBMM ¢ y4eOHBIM IIJJAHOM OCHOBHOH 00pa3oBaTeNbHOW IMPOrpamMMbI
ocHOBHOro obmero o6pazoBanuss ['BHOY «I'MJIM» mma 10-11 mpoduibHBIX Ki1accoB
onpenenun 207 vacos, B ToMm unciie B X kiacce — 105 gaca (3 yaca B Henento), B XI kinacce —
102 gaca (3 gaca B HEJZETIO).

Nzyuenne kypca «OOmass OWOJOTHS» OCHOBBIBACTCS Ha 3HAHUAX  ydYalluxcs,
MOJYYCHHBIX TPU U3yYCHHH OMOJIOTMYECKHUX JUCIHUILIMH B MJIAQIIIMX KJIAcCaX CPEAHEN IIKOJIBI
0 CIICUAIBHBIM IPOrpaMMaM, MpeayCMaTPUBAIOIINM JallbHEkIIee TpopuIbHOEe 00pa3oBaHue,
a Takxke 1o o0meoO0pa3oBaTeNbHBIM TporpaMmamM. M3ydeHuwe mpeamera mpenycMaTpuBaeT U
3HaHUS, IPUOOPETCHHBIC HA YPOKAX XUMHUH, (PU3UKH, UCTOPUU, PU3UUECKON U IKOHOMUYECKON
reorpadun. CaM mpeaMer sBIseTcs 0a30BBIM JUIS psijia CHENHAIbHBIX JUCHUIUINH, H3y9aeMbIX
(baKyIbTaTUBHO MJIM MHBIM 00pa30oM B COOTBETCTBUHU C MPO(ECCHOHAIBHOW OpUEHTALUEH TOTO
WIA UHOTO y4eOHOro 3aBefieHHsA. J[si MOBBIMIEHHsT 00Pa30BaTEILHOTO YPOBHS W TOJTYYCHUS
HABBIKOB [0 MPAKTUYECKOMY  HKCIIOJB30BAHHIO  MOJYYCHHBIX 3HAHUH  MPOrpamMMoi
npeaycMaTpuBaeTcs JIGKIUOHHAs ¢opMa OOydeHHs IS psiia TeM, MpEICTaBICHHAs HapsIy C
OCBOCHHMEM Yy4eOHOro MaTepuajia Ha CEMHUHAPCKUX 3aHATUSAX, a TAKKE BBIIOJIHCHHE psijia
71a00paTOPHBIX pabOT U MOMCKOBOW JESATENILHOCTH B HHTEPHETPECYPCAX.

Paznen 4. .JIH‘!HOCTHI)IG, METANPEAMETHDBIC U IPEAMETHBIC
pe3yabTaTbl 0OCBOCHHUSA y‘lGﬁHOFO npeamMera

B pesynbprate ocBoenust kypca Ouonoruu 10-11 knacca (mpoduiabHBIA ypOBEeHb) ydaluecs
JIOJDKHBI OBJIQICTH CIICAYIOIIMMHU 3HAHUSIMUA, YMEHHUSIMHA U HABBIKAMH.
Jluunocmuvim pe3yibmamom uzyieHus npeomMema A8aemcs Gopmuposanue cieoyrouux ymeHul
U Kauecma:
® Da3BUTHE UHTEJUIEKTYalIbHBIX U TBOPUYECKUX CIIOCOOHOCTENH;
e BOCNHTaHHE OEPEeKHOTO0 OTHOUIEHUs K MpUpoJe, (POPMHUPOBAHUE HSKOJIOTHUYECKOTO
CO3HaHUS;
® [IpHU3HAHHWE BHICOKOH IETIOCTH KU3HH, 3I0POBHSI CBOETO U JIPYTHX JIFOJIEH;
pa3sBUTHE MOTHMBALlMM K TIIOJIyYEHUIO HOBBIX 3HAHUHM, AaJbHEHIIEMY H3yYCHHIO
€CTECTBEHHBIX HayYK.
OTBETCTBEHHOTO OTHOIICHUS K YICHUIO, TPYAY;
IIEJIOCTHOTO MHPOBO33PEHUS;
OCO3HAHHOCTH W YBRKUTEIBHOTO OTHOIICHUS K KOJUIETaM, IPYTHM JTFOISIM;
KOMMYHHKATHBHON KOMIIETEHIINU B OOIIIEHUH C KOJIETaMHU;
OCHOB 3KOJIOTHYECKOU KYJIBTYpPBI

Memanpeomemuvim pe3yiomamom usydenus Kypea AeIsemcs opmMuposanue YHUSEePCAIbHbIX
yuebHwvix oeticmeutl (YV/])



Perynarusueie YV /I:

CamocrosTensHO OOHAPYKUBATh U OPMUPOBATH yUeOHYIO TTpoOIemMy, onpeaensits Y /1;
BeiBurate Bepcum pemieHusi mpoOieMbl, OCO3HaBaTh (M MHTEPIIPETUPOBATH B Cllydyae
HEOOXO/MMOCTH) KOHEYHBIH pEe3ylbTaT, BBIOMPATh CPEACTBA JOCTIKCHHS IIETH U3
IPEUIOKEHHBIX, @ TAKXKE UCKATh UX CAMOCTOSITENILHO;

CocrtaBiiaTh (MHIMBUAYAJIBHO WIHM B TPYMIE) IUIAH peHIeHUs] MpoOiIeMbl (BBITOTHEHHS
IIPOEKTA);

Pa6otast o niany, cBepsITh CBOM JEHCTBUSA C LENbIO U, IPU HEOOXOJUMOCTH, UCTIPABIISATh
OLIMOKH CaMOCTOSATENBHO (B TOM UHUCIIE M KOPPEKTUPOBATH IJIaH);

B nmanore ¢ yuurTeneM COBEPIIEHCTBOBATH CAMOCTOSITENILHO BBIOpaHHBIE KPHUTEPHU
OLICHKH.

[To3naBarensubie YV /:

AHanM3upoBaTh, CPABHUBATH, KIIACCH(PHUIUPOBATH (PAKTHI U SBJICHUS;
BBIABIIATS NIPUYMHBI U CIIEACTBHUS IPOCTBIX SIBJICHUN;

OcymecTBIATh CpPaBHEHHE U KJIACCH(UKAIMIO, CAMOCTOSITEIBHO BBIOUpAs KPUTEPUH IS
yKa3aHHBIX JOTMYECKUX OIepaIni;

CTpouTh JIOTUYECKOE pPACCYKACHWE, BKIIOYAIONIEE YCTAHOBJICHHE IPUYMHHO-
CIICACTBCHHEIX CBS3CHi;

Co3aBaTh CXEMaTHYECKHE MOJEIHM C BBIJCICHHEM CYHIECTBEHHBIX XapaKTEPHCTHK
00BEKTA;

CocTaBnsiTh TE3UCHI, Pa3IMYHbBIC BUJIBI TUIAHOB (IIPOCTHIX, CIIOKHBIX U T.II.)
[IpeoOpa3oBeIBaTh HH(GOPMAIHIO U3 OJHOTO BHUJA B APYro (TaOIUIy B TEKCT);
OmnpenensiTh BO3MOXXKHBIE HCTOYHHKH HEOOXOAWMBIX CBEICHHA, NMPOM3BOIUTH ITOHCK
uH(pOpMaINK, aHATTM3UPOBATh U OLICHUBATh €€ JOCTOBEPHOCTb.

KommyHnukatuBHble Y'Y /1:

CaMoOCTOSTEIbHO OPraHMU30BBIBATH Y4eOHOE B3aUMOJICHCTBUE B Ipynne (ompenensiTh
oO011Ke 11e7H, TOroBapuBaThCs APYT C APYTrOM);

B nmuckyccun ymMeTh BBIIBUHYTH aPTYMEHTBI 1 KOHTApTyMEHTHI;

YUnUTbCA KPUTHYHO OTHOCUTHCS K CBOEMY MHEHHIO, C JIOCTOMHCTBOM IIPU3HABATh
OImMMOOYHOCTH CBOETO MHEHHS U KOPPEKTUPOBATH €T0;

[Tonumasi MO3MLIMIO JIPYroOro, pa3inyaTh B €ro pedyd: MHEHHE (TOYKY 3pEeHHs),
J0KA3aTeNbCTBO (apryMEHTHI), GaKThl (THUIIOTE3bI, AKCUOMBI, TEOPHH);

YMeTh B3MISIHYTh Ha CUTYAlMI0 C MHOW MO3WIMU W JOTOBAPHUBATHCS C JIKOJbMH WHBIX
TTIO3UITHMN.

Ilpeomemnvim  pe3ynomamom u3yueHus Kypca se1isaemcs coopmMuposaHHocms cledyrouux
VMeHUU:

[ToHMMAaTh CMBICIT OMOJIOTHYECKUX TCPMUHOB;

3HaTh 0COOEHHOCTH KU3HU KaK (POPMBI CYIIECTBOBAHUS MaTEpHH;

[ToHuMaTh ponb (U3MUECKUX U XUMHUYECKUX MPOIECCOB B IKUBBIX CHCTEMax

Pa3IMYHOr0 UEPAPXUUECKOTO YPOBHS OpraHU3aluu;

3HaTh QpyHIaMEHTAIbHbBIC TIOHATHS OMOJIOTHY;

[TonnmaTh CynIHOCTH MpOILIECCOB OOMEHa BEIIECTB, OHTOIE€HE3a, HACJEJACTBEHHOCTH U

U3MEHYUBOCTH;

3HaThb OCHOBHBIE TEOPHUH OWOJIOTMH:  KJIETOYHYIO, XPOMOCOMHYIO  TEOPHIO

HACJIEACTBEHHOCTH, BOJIIOLIMOHHYIO, aHTPOIIOT€HE3a

3HaTh OCHOBHBIE O0JacTM  NpUMEHEHUss  OWOJOTMYEeCKUX 3HAHUM B MpPaKTHUKE

CeJIbCKOTO XO3fHCTBAa, B psje oOTpacied NPOMBILUIEHHOCTH, TIpPU OXpaHe

OKpY’KarOUIEN Cpenbl U 3J0POBbS YEIOBEKA;

YMeTh Mosib30BaThcs 3HAaHUEM O0IIE0NOIOTHYECKUX 3aKOHOMEPHOCTEHN sl 00BICHEHUS

C MaTEpUATUCTUYECKUX MO3ULHUHA BOMPOCOB IMPOMCXOXKIEHUS U PA3BUTHA KU3HHU Ha
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3eMiie, a TaK)K€ Pa3jIMUYHBIX TPYNI PACTEHUM, )KUBOTHBIX, B TOM YHCIIE U YEIOBEKA;
JlaBaTb apryMEHTHPOBaHHYIO OIIEHKY HOBOW wHHQOpManuu 1o OHOIOTHYECKUM
BOIIpOCaM;

YMmeTh paboTaTh € MHMKPOCKONOM U M3TOTOBJIATH IPOCTEHIINE Mpenaparbl IS
MUKPOCKOITMYECKUX UCCIEIOBAHUN;

Pemwars renernueckue 3anadu, COCTaBIATh POJOCIOBHBIE, CTPOUTH BapUallMOHHBIE
KPUBbIE Ha PACTUTEIBHOM U )KMBOTHOM MaTepHalle;

Hcnonvzosams npuobpemenHvle 3HAHUSA U YMEHUS 6 NPAKMUYECKOU OesimelbHOCmU U
NOBCEOHEBHOU HCUHU OJIA.:

coOMroICHHS Mep MPOQPUIAKTUKY 3a00JIEBAaHUH, BBI3IBAEMBIX PACTCHUSIMU, )KHBOTHBIMH,
OaKkTepusiMH, TPHOAMU U BUPYCAMHU.

OKa3aHUs MEepBOM MOMOILM IPU OTPABICHHUH SJOBUTHIMHU IpruOaMu, pacTCHHUIMH, YKycax
KUBOTHBIX.

palMOHAIBHOM OpraHu3aly TPpyJda M OTAbIXa, COONIOACHUS MPaBWJI TOBEACHUS B
OKpY>Karollen cpere.

BBIPALIMBAHUS U PA3MHOXKEHUS KYIbTYPHBIX PACTCHUN M JIOMAIIHUX KMBOTHBIX, yX0J1a
3a HUMHU.

MpoBeIeHUs] HAOIIOIEHHI 32 COCTOSIHUEM COOCTBEHHOTO OpPraHu3Ma.

Paspnen 5. Copep:kanue yueOHOro Kypca
10 xxacc
(207 uacos, 3 uaca 6 Heoenio)

BBenenue (4 1)

Mecto kypca «O011as OMOJIOTHS B CUCTEME €CTECTBEHHO-HAYUHBIX JUCIUIUINH,
a Takke B Ouosiornyeckux Haykax. llenu u 3amaum kypca. 3HaueHHe TpeaMmeTa Ui
NOHMMaHMS EIMHCTBA BCETO XMBOTO M B3aMMO3aBUCHUMOCTH BCEX yacTel Omocdeps
3emnu. buomorus kak Hayka; NMpeAMET W METOIbl Hu3ydeHuss B Ouomoruu. OOmas
Ouosnoruss — AUCHMIUIMHA, U3Yy4arollasi OCHOBHBbIE 3aKOHOMEPHOCTH BO3HHUKHOBEHMS,
pa3BUTHA U TOAJAEpKaHUA KU3HU Ha 3emie. EcrecTBeHHas KkiaccuUKaIus MpUPOIBL.
[Tpunumne! napets xkuBoro. OO1as 6MOIOrUS KaK OJUH U3 HCTOYHUKOB (hOPMUPOBAHUS
JINAJIEKTUKO-MaTEePUATUCTUIYECKOTO MHUPOBO33PEHUS. OO6meOnonoruueckue
3aKOHOMEPHOCTH — OCHOBa pAlMOHAJIBLHOTO MPHUPOAONOIB30BAaHUS; COXPAaHEHUE
OKpYy’Karolie cpeapl; HWHTEHCU(UKAUH CETbCKOXO03SHCTBEHHOIO MPOM3BOJCTBA U
COXpaHEHHUsI 3/10pOBbs yesnoBeka. CBsA3b OMOIOTMYECKUX TUCIUILIMH C APYTUMU HayKaMu
(xumuelt, gusukoii, reorpaduei, actpoHoMuelt, ucropuedr u np.). Pons Ouonoruu B
(bopMUPOBAaHNN HAYYHBIX MPEJCTABIECHUN O MUPE.

Yacre 1

MNPOUCXOXKJIEHUE U HAYAJIBHBIE OTAIIbI PASBUTHUSA KU3HU HA
3EMJIE (12 4)

Pazgen 1 MHOT'OOBPA3HUE KMBOI'O MHUPA. OCHOBHBIE CBOMCTBA
JKUBON MATEPHH (5 u)
Tema 1.1 YPOBHU OPTAHU3AIIMU )KUBOW MATEPHUH (2 u)

XKuznp kak ¢opma CyIIeCTBOBaHMSI MAaTE€PHH; ONPEAEICHUS MOHATUS <CKU3HbY.
uzHp M JKMBOE BEIIECTBO; KOCHOE M OMOKOCHOE BelecTBO Ouochepbl. YpOBHH
OpraHW3alliil >KHBOW MAaTEepPHH W TPHHIWINBI WX BBIICICHUS; MOJICKYJISIPHBIH,
CYOKJIETOYHBIN, KJIETOYHBIN, TKAHEBBI U OPTaHHBIN, OPraHU3MEHHBIN, MOMYJISIIHOHHO-
BUJIOBOM, OMOIIEHOTHYECKUI 1 OMoC(epHBIi YpOBHU OPraHU3aIMU KUBOTO.

Tema 1.2
KPUTEPUU )KUBBIX CUCTEM (3 u)



EAMHCTBO XMMHYECKOIO COCTaBa XMBOM MaTepUU; OCHOBHBIE I'DYIIBl XUMHUYECKUX
3JIEMEHTOB U MOJIEKYJI, 00pa3yrolIue )KuBoe BemecTBo onocdepsl. Kiterounoe crtpoenue
Opranu3MoB, Hacersronmx 3emiato. OOMeH BemecTB (METabOIN3M) H CaMOPETYIISIUS B
OMOJIOTMYECKUX CUCTEMaXx; IMOHATHE O FOMEOCTa3e KaK YCIOBHM CYLIECTBOBAHUS YKUBBIX
cucteM. CaMOBOCHPOM3BECHUE; HACIEIACTBEHHOCTh U HW3MEHYMBOCTH KaK OCHOBA
CYILIECTBOBAHMs JKUBOM MaTEpHUH, UX MPOSABIICHUS HA PA3JIMYHBIX YPOBHAX OpraHHU3aLMH
xuBoro. Poct u passurue. Pa3napaxxumocts; Gopmbl
n30MpaTeNbHON pEeaklUuy OpraHu3MOB Ha BHELIHME BO3JeHcTBUA (0€3yClIOBHBIE U
YCIIOBHBIE pPE(IEKCh; TaKCHCHI, TPONU3MBI M HACTHHM). PUTMHUYHOCTH TMPOLIECCOB
AKHU3HEIEATEIIbHOCTH; OMOJIOTMYECKUE PUTMBI U MX aJallTUBHOE 3HaueHue. JIMCKpeTHOCTb
KMBOTO BEIIECTBA M B3aUMOOTHOIIEHME 4YacTW U IeJoro B  OHMOCHCTEMax.
OHepro3aBUCUMOCTb )KUBBIX OPraHU3MOB; (DOPMBI TOTPEOIEHNS SHEPTUU.

Pa3znesn 2 BOSGHUKHOBEHUE KU3HU HA 3EMUJIE (7 4)
Tema 2.1 UICTOPHUS IIPEJICTABJIEHU O BOSHUKHOBEHUM )KU3HU (2 u)

Mudonoruueckue mnpexacraBieHus. llpeacraBnenuss Apucrorens, OMIEAOKIa |
JpYTUX AHTUYHBIX y4yeHbIX. [lepBble HaydHblEe MONBITKH OOBSCHEHUS CYLIIHOCTH U
npoiiecca BO3HUKHOBeHUs ku3HU. Onbitel @. Penu, B3rmsiast Y. [apses, . Hunrema;
skcniepumenTsl JI. [Tacrepa. Teopun Beunoctu xus3nu I'. Puxtepa u apyrux yuensix (I
I'enpmronsi, I'.Tomcon,Appenuyc,Il.JIazapeB). Marepuanuctuueckue npeacTaBIeHUs O
BO3HUKHOBEHUHU XW3HU Ha 3emue. [Ipeanoceliku BO3HMKHOBEHMs JKH3HM Ha 3eMile:
KOCMHUYECKHE W IUIAHETapHbIE MPEANOCHUIKHA; XMMHUYECKHUE MPEIIOCHUIKH 3BOJIOIUU
MaTepUHl B HANPABICHUM BO3HUKHOBEHMS OPraHUYECKUX MOJIEKYJ: II€pBUYHAL
aTMocdepa M JBONIONHUA XUMHUYECKHX 3JIEMEHTOB, HEOPTaHMYECKHMX W OPTaHUYECKUX
MOJIEKYJI Ha PAHHHX 3Tallax pa3BUTHs 3EMIIN.

Tema 2.2 COBPEMEHHBIE IPEJACTABJIEHUS O BOBHUKHOBEHUH
ZKU3HHU (2 v)

CoBpeMeHHbIE TPEJCTABICHNS 0 BOSHUKHOBEHHH KU3HHU; B3rIsabl O. [ldmrorepa, Jx.
OiieHa. OBOMIOLMA XMMHYECKHUX JJIEMEHTOB B  KOCMHYECKOM IPOCTPAHCTBE.
OO6pa3oBanue IMIaHeTHBIX cHucTeM. llepBuynas atmocdepa 3emMianm M XHUMHYECKHE
IIPEIIIOCBUIKM BO3HUKHOBEHMSI KU3HU. MICTOUHMKYM 3HEpruu u Bo3pacT 3eMiu. Y CIOBHsA
cpenbl Ha apeBHed 3emuie; Teopus A. M. Omnapuna, onbitel C. Mumiepa. Xumudeckas
sBosroIMs. Hebnonornueckuit CHHTE3 OpraHU4ecKuX COCTUHEHUH.

Tema 2.3 TEOPUU MPOUCXOXKIEHUSA NTPOTOBUOITIOJMMEPOB (1/1 1)
Tepmuueckas teopusi. Teopust ancopOuuu. 3Hayenue pabor C. Pokca u Jx.
bepnana. Huzkoremneparypnas teopust K. Cumonecky u @. Jlenema.

KoanepBarHple Kamm M KX 3BOJOLUA. TeopuM  NPOUCXOKICHMS
nporoouononumMepoB.  CBOICTBA  KoallepBaTOB:  peakIMd  OOMEHa  BEIIECTB,
camoBocrpousBeneHre.  ['mmoresa  mupa PHK.  DOBomtoruss  mpoTOOGMOHTOB:
(dbopMUpOBaHNE BHYTPEHHEHN CPEJibl, OSBJICHHE KaTalu3aTOPOB OPraHMYeCKON MPUPOIbI,
HBOJIIOIMS PHEPreTHUECKUX CHUCTEM M MeTabojiM3Ma; BO3HMKHOBEHHE T€HETHYECKOIo
KoJa.

Tema 2.4 IBOJIIOIIUSA ITPOTOBHOHTOB (1 4)

Bo3HuKHOBEHHE SHEPreTMUecKUX cucrteM: poiib nupodocdara. OOpa3zoBaHue

MOJIMMEPOB; 3HAYCHHE HeCcTIeUM(UIECKO KaTaTUTUYECKONH aKTUBHOCTH IOJIMITEHNTHIIOB.
CoBepilieHCTBOBaHME MeTa0ONIMYECKUX peakiuil. Poilb SHEprum COJIHEYHOro CBETA;
BO3HMKHOBEHHUE (POTOCUHTE3A.
Tema 2.5 HAYAJIBHBIE STAIIbI BUOJOTMYECKOM DBOJIIOLIMU (1 u)
Hauanbhble sTanbl Ouosnoruyeckod spomonuu. IIpokapuormueckue kieTku. Teopus
CUMOMOT€HETUYECKOTO MTPOUCXOKACHUS DYKapHOTUYECKOM KIETKU U €€ JOKa3aTelbCTBa;
BO3HUKHOBEHHE (DOTOCHHTE3a, HYKAPHOT, IMOJOBOTO MpOIecca M MHOTOKJIETOYHOCTH.
Teopun nporCcX0XIEHUSI MHOTOKIIETOUHBIX opraHu3MoB (3. ['exkens, U. 1I. Meunukos,
A. B. lBaHoB).



Yacts I YYEHHUE O KJIETKE (37 u)

Paznen 3 XUMHNYECKAS OPI'AHU3AIUA KIIETKH (13 9)

Tema 3.1 HEOPITAHMYECKHUE BEHIECTBA, BXOJAIIUE B COCTAB
KJVIETKH (1 4)

DNEMEHTHBIN COCTaB JKUBOTO BeliecTBa orochepsl. PacmpocTpaHeHHOCTh AJIEMEHTOB,
UX BKJIaJ B o0Opa3oBaHHE >KMBOH MaTrepuM M OOBEKTOB HEXHUBOM MPUPOBIL.
MakpossieMeHTbl, MHKpPO3JIEMEHTBl; WX BKJIaJ B 00pa3oBaHHWE HEOPTaHUYECKUX H
OpPraHMYECKHUX MOJIEKYJI )KMBOT'O BELLECTBA.

Heoprannueckue MoneKysbl KMBOTO BellecTBa. Boja, €€ XMMUYECKUE CBOMCTBA U
Ouosornyeckas pojib: PACTBOPUTENb T'MAPOQMIBHBIX MOJIEKYJ, Cpela IMpPOTEKaHHs
OnoxumMuueckux  npespauieHuil. Ponb  Boabl B KOMIApPTMEHTANIM3alUMM U
MEXMOJIEKYJIIPHBIX B3aMMOJCHCTBUAX, Temioperyisuud u ap. Conu HEOPraHMYECKUX
KHUCIIOT, MX BKJaJ B OOECIEUEHUE MPOLECCOB KU3HEAEATENBHOCTH U TMOJACpKAHUE
romeocrasa. Pojab KaTHOHOB M aHHOHOB B 00€CIIEUECHUH NTPOLIECCOB KHU3HEIEATETbHOCTH.
OcMOC ¥ OCMOTMYECKOE [JaBJIEHHME; OCMOTHYECKOE IOCTYIIJIEHHME MOJIEKYJ B KIETKY.
BydepHsbie cucTeMbl KJIETKH U OpraHu3Ma.

Tema 3.2 OPTAHUYECKHUE BEHIECTBA, BXOAAIIUE B COCTAB KIIETKHA
(12 9)

Oprannyeckne MOJEKyJbl. buonormueckue momumepbl — Oenku. CTpyKTypHas
OopraHu3ansi MoOJIeKyJl Oenka: IepBUYHAas, BapuUaHTbl BTOPUYHOHM, TpeTHUYHAs U
YeTBEPTUYHAS, XUMUYECKHUE CBS3H, MX yaepxkuBaromue; (onguar. CBoiicTBa OeNKOB:
BOJIOPACTBOPUMOCTb, ~ T€PMOJAOWIBHOCTh, IOBEPXHOCTHBIM  3apsiag U JApYIHE;
neHatypauus (oOpatuMas U HeoOpaTuMasi), peHaTypanusi — OUOJIOTUYECKUN CMBICI U
npakTudeckoe 3HaueHue. OyHKIKM 6eKOBBIX MOJIEKYJI. bronornueckue karanu3aTopsl
— Oenku, WX Kiraccuukanus, CBOMCTBa W pOJb B OOECIEYCHHH TPOIIECCOB
KU3HeneATeNbHOCTH. PerynsatopHas u  MHPOPMALMOHHO-KOMMYHUKAaTHBHas  poJjb
O€NKOB; TpPAHCIIOPTHBIE W JBHUraTelbHbIE OENKW; aHTUTENAa. YTIJEBOAbBl B JKU3HU
pacTeHHi, >XUBOTHBIX, IPUOOB U MHUKPOOPraHU3MOB. CTPYKTYpHO-(QYHKIHOHAJIbHbIE
O0COOEHHOCTH OpraHM3alMM MOHO- U AucaxapujioB. CTpoeHue u OHOJIOTHYECKasl POJb
OMONOIMMEPOB — IMOJIMCAXAPUJIOB.

Kupbl — OCHOBHOI CTPYKTYpPHBI KOMIIOHEHT KJIETOYHBIX MEMOpaH M HCTOYHUK
sHepruu. OcCOOEHHOCTH CTpPOEHHUS JKUPOB M JIMIIOMJOB, JIeXKAllMe€ B OCHOBE UX
(GyHKIIMOHAIbHOW aKTUBHOCTH Ha YPOBHE KJIETKH U LIEJIOCTHOTO OpraHu3Ma.

Hyxneunnosbie kucnotsl. JIHK — Mosiekynbl HAacI€ICTBEHHOCTH; UCTOPUS U3YUYEHHUS.
YPpOBHU CTPYKTYPHOM OpraHM3aluy; CTPYKTypa MOJUHYKJICOTHIHBIX LENEH, IMPaBUIIO
KOMIUIEMeHTapHOCTH — TmpaBuio Yapradda, npoitHas crnupans ([x. Yorcon n @.
Kpuk); ouonoruveckas ponas JJIHK. 'enernueckuii ko, cBoiicTBa kona. ['eH: cTpykTypa
u ¢yHKuuy; rexsl, koxupytomue PHK, MoOunbHBIE TeHeTHUYecKue 31eMEeHTHl. [ eHoM;
reioM 4yenoBeka. PHK: wuHdopmanmonHsle, TpaHcnOpTHBIE, pUOOCOMANbHBIE,
KaTaJuTHuecKue u peryistopHsle. Penyrumkamus JIHK, nepemaua HacnenctBeHHOU
nHopManMu U3 TOKOJEHUS B TokoyieHue. Jlaboparopnas pabora depmMeHTATUBHOE
pacllelUIeHHe NEPOKCUIa BOAOpOJa B TKaHsIX opraHusma. OmpeneneHue Kpaxmasia B
PACTUTENbHBIX TKAHSX .

Paznen 4 PEAJIMBAIIASL  HACJIEJACTBEHHOM HWH®OPMAIIUMN.
METABOJINU3M (8 u)
Tema 4.1 AHABOJIU3M (6 u)

COBOKYITHOCTh peakIuii OMOJIOTHYECKOTO CHHTE3a — IUIACTUYECKUA OOMEH, WU

aHabonmu3M. Perymauuss akTMBHOCTM T€HOB  IPOKapuOT; OINEPOH:  ONEPOHBI
UHAyHuOeNnHble © penpeccuOenbHble. Perymsius akTUBHOCTH TE€HOB JYKapuoT.
CrpykTrypHass 4acTh reHa. PerynsatopHas 4acTb TIeHa: IMPOMOTOPBI, 3HXAHCEPHI U
uHcynsaTopel. Ilepemaua HaciencTBeHHOM wuHGopManuu U3 SApa B IUTOIIA3MYy;
TPaHCKPHILKS, TpaHCKpUNIMOoHHbIE (pakTopbl. CTpykTypa IHK-cBs3bIBatomux OenKos.
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[Tpoueccunr PHK; crutalicuHr, albTepHAaTUBHBIN CIIANCHHT, OMOIOTUYECKUI CMBICT U
3HaueHue. MexaHu3M obecrieueHusi CHUHTe3a OenKa; TpaHCISALUsS; €€ CYIIHOCTh H
MeXaHH3M, cTa0mIbHOCTh MPHK ¥ KOHTPOIL 3KCIIPECCUU TeHOB.
Karanutnuecknii xapakTep peakiuii oOMeHa BemiecTB. Peanmusamust HaciaeACTBEHHOM
uH(poOpMalMK: OHOJOTHUYECKUN CHHTE3 OCJIKOB M JPYTUX OPTraHWYECKUX MOJIEKYN B
KJIETKE.
Tema 4.2 SHEPTETUUYECKHI OBMEH — KATABOJIN3M (1 4)
DOHepreTuyeckuidi  oOMeH; cTpykTtypa W ¢yHKimun AT®D. Dtans
HHEPTeTUYECKOro 0OMeHa. ABTOTPO(HBIN U TeTepoTpodHBII TUIIBI 0OMeHa. AHAa3poOHOE
U adpo0HOE pacCLICIUIEHHE OpraHu4yeckux MoJieKynl. [loAroToBUTeNnbHBIM 3Tam, poib
au3ocoM;  HemonHoe — (OeckucioponHoe) — pacmierieHue.  [lomHoe  KuCIOpoaHOoe
OKHCJICHUE; JIOKAJU3alMs IPOLECCOB B MUTOXOHApHAX. ComnpspkeHHe paclierieHUs
[JIIOKO3BI B KJIETKe ¢ pacnaaoM u cuHTe3oM AT®. KomnapTmeHtanuzausi IpoLeccoB
MeTabonu3ma U JIoKaau3anus crneudduueckux GgepMeHTOB B MeMOpaHax OnpeaeseHHbIX
KJIETOYHBIX CTPYKTYp. lIoHATHE O romeocrase; NPUHLUIBI HEPBHOM M 3HIOKPUHHOMU
pEryisiuuu MpOoLECCOB MPEBPALEHUS BEIECTB U SHEPTUH B KIIETKE.
Tema 4.3 ABTOTPO®HBIN TUII OBMEHA (1 u)

dortocunTe3; cBeToBast (haza U OCOOCHHOCTH OpPraHMU3alMHM TUJIAKOHIOB T'PaH,
JHEpreTHYecKass I[eHHOCTh. TemHoBas (asza ¢orocuHTE3a, TMpoOIecCchl, B HEH
MPOTEKAIOIIME, UCIONb30BaHuE HHEpruu. Tumbl (HOTOCHHTE3a M MCTOYHHUKH BOAOPOIA
JUIE  00pa3oBaHMsI OPraHUYECKUX MOJIEKYJ; PEaKIHH CBETOBOW M TEMHOBOW (ha3bl
dorocunTe3a. XeMOCHHTE3.

Paznen 5 CTPOEHUE U @®YHKIOUU KJIETOK (16 4) Tema 5.1
HPOKAPUOTHUYECKAS KJIIETKA (1 4)

[IpenmMer u 3agaun UUTOJNIOTMU. MeTOABI HM3YyYEHHs KIIETKU: CBETOBas U
AIEKTPOHHAsT MUKPOCKOIHUS; OMOXUMUYECKHE U UMMYHOJOTHYECKHE METObl. JIBa THMa
KJIETOYHOW OpraHU3aluM: MPOKAPUOTHYECKHE U IYKapuoTUuYecKue KieTku. CTpoeHue
[UTOIIa3Mbl OAKTepUABHOMN KIETKH; JIOKaIu3aus (PepMEHTHBIX CUCTEM U OpraHU3alHs
MeTabonmu3mMa y TNpOKapuoT. [eHeTwueckwid ammapar OakTepwii; OCOOCHHOCTH
peanu3zanuu  HacleACTBEHHON uHpopManuu. OCOOEHHOCTH KU3HENEATEIbHOCTH
OaxkTepuii: aBTOTpPOQHBIE M TIeTepoTpoHbIe OakTepuu; a’poOHble U aHa3pOOHBIE
MHUKpoopranusMel. Criopoobpa3zoBaHHue U €ro OHoJoruyecKoe 3HaueHue. PazMHOKeHHeE;
MI0JIOBOM Tpolecc y 6akTepuil; pekoMOnHanuu. MecTo u posib NPOKapuoT B OMOIIEHO3aX.
Tema 5.2 DYKAPUOTHUYECKASA KIIETKA (9 4)

[uTomnnazma sykapuoTHUECKON KJIETKH. MeMOpaHHBIM NPUHIMI OpraHu3aluu
KJIETOK; CTpPOEHHE OHOJOornyeckoil MeMOpaHbl, Mopdonornyeckne U (GyHKIHMOHAIbHBIE
0COOEHHOCTH MEMOpaH pa3IMYHBIX KJIETOYHBIX CTPYKTYp. OpraHesibl HUTOIIa3MBbl, UX

CTPYKTYpa u (I)YHKLII/II/I Hapyn(Ha;I OUuTOIIIa3MaTHu4dCCKasa MCM6paHa,
SHAOINIa3MaTU4dCCKas CETh, alrapar FOJ’IBH)KI/I, JIN30COMBI; MEXaHNU3M BHYTPHKIICTOYHOI'O
MUIICBAPCHUS. MI/ITOXOHI[pI/II/I — OHCPIreTUYCCKUC CTAHIOHUU KIICTKH;,; MCXaHHU3MbI

KJIETOYHOTO JIbIXaHHUs. PUOOCOMBI M MX ydacTHeE B Ipoleccax TpaHCIAuu. KiieTodHbIi
neHTp. OpraHouibl IBUKEHUS: KTYTUKU U pecHUYKU. [{uTockener.

CrenanbHble OpPTaHOWIBI I[MTOILIA3MBI: COKPAaTUTENbHBIE BaKyoldu U p.
B3aumopeiicTBie OpraHonI0B B 00€CIIeUeHIH MTPOLIECCOB META00IHU3MA.

Knerounoe siapo- TEHTp yHpaBlIeHHs KU3HEIESATEIFHOCTBIO  KIIETKH.
CTpyKTypbl KJIETOUHOTO sijpa: siiepHas O0O0O0JOYKa, XPOMATUH (TeTepOXpOMATUH U
JyXpOMAaTWH), sApbIKO. Kapuormasma; XUMHUECKHH CcOcTaB W 3HAYCHHE JUIS
Ku3HenesaTenbHocTH  sapa.  JuddepeHunanbHas akTUBHOCTh TI'€HOB; JYXPOMATHH.
Xpomocombl. CTpyKTypa XpOMOCOM B Pa3JIUYHbIC TIEPUOIBI )KU3HEHHOTO IUKJIA KICTKH;
KapHOTHII, TOHSATHE O TOMOJIOTHYHBIX XpoMOcoMax. JIMMIOWIHBI M TarIOMAHBINA
HaOOPBI XPOMOCOM.

JIaGoparopHas paboTa
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W3yuenune pacTUTENbHOM M KUBOTHOM KIJIETKM TOJ MHKpockoroMm. Habmonenue
3a JBMKCHUEM LIUTOILIA3MBI B PACTUTEIIBHOM KIIETKE.
Tema 5.3 ’KN3HEHHBIV IIUKJI KJIETKHA. JEJJEHUE KJETOK (3 4)

Knerku B MHOroksieroyHom opranusme. Ilonstre o nuddepeHpoBKe KIeTOK
MHOTOKJIETOYHOTO Opranu3ma. JKM3HEHHBIM LUK KJIETOK. TKaHW OpraHu3Ma C pasHou
CKOpPOCTBIO KJIETOYHOTO OOHOBJICHHS: OOHOBIIAIOLIMECSA, DPACTYLIME MU CTAOUJIbHBIE.
PasmHoxeHue K1eToK. MUTOTHYECKHIA LUKIT: HHTEepda3za — MEePHO MOATOTOBKU KIETKH
K Jenenuto, penymaukanus JHK; wmuro3, ¢assl MUTOTHUECKOro JeNeHUs U
npeoOpa3oBaHUsl XpPOMOCOM B HHX. MexaHH3M OOpa30BaHMs BepeTeHa JACJCHUS U
pacXoXJeHus JOYEpPHUX XpoMocoM B aHadasze. buonoruueckuil cMbica MHTO3a.
Buonornyeckoe 3HaueHne MuTo3a (Oecrosioe pPa3sMHOXKEHHE, POCT, BOCIIOJHEHUE
KJIETOYHBIX IOTEph B (U3MOJOTMYECKUX M TMATOJOTMYECKUX YCIOBMsX). Perymanus
JKU3HEHHOIO LHKJIA KJIETKM MHOTOKIETOYHOro opranusma. @Daxkrtopbl pocra.
3arporpaMMHpOBaHHas KJI€TOYHasi THOeb — aronTo3; peryssnus anonrosa. [lonsrue o
pereHepanu. HapymeHuss MHTEHCUBHOCTH KJIETOYHOTO Pa3MHOXKEHHUS U 3a00JICBaHHS
YeJIOBeKa U KHUBOTHBIX: TPO(UYECKUE 53BbI, T0OOPOKAYECTBEHHbIE M 3JI0KAUECTBEHHBIE
OILyXOJIA U JP.

Tema 5.4 OCOBEHHOCTHU CTPOEHUSA PACTUTEJIBHbBIX KJIETOK (1 4)

Oco0eHHOCTH CTPOEHUSI PaCTUTEIBHBIX KJIETOK; BaKyoJu M IacTuabl. Buael miactup;
UX CTpyKTypa U (yHKIHMOHaNbHBIE OocoOeHHOcTU. KnetouHas creHka. OcobeHHOCTH
CTpOEHUS KJIETOK IpruboB. BKiltoueHus1, 3Ha4eHe U posib B METa00IU3ME KIIETOK.

Tema 5.5 KIIETOYHASA TEOPUA CTPOEHUSA OPTAHU3MOB
(1/1 9)

Knerounas teopust cTpoeHUs OpraHu3MoB. Mcropus pa3BUTHS KJIETOYHON TEOPHH;
pabotel M. lIneiinena, T. l1IBanna, P. bpoyna, P. BupxoBa u npyrux y4eHsix.
OcHOBHBIE ITOJIOKEHUS KIIETOYHOW TEOPUH; COBPEMEHHOE COCTOSIHUE KJIETOYHOM TEOpUU
CTPOEHHS OPraHW3MOB. 3HaYEHHUE KJIETOUYHOM TEOpUH Ui pa3BUTUS OMOIOTHH.

Tema 5.6 HEKJIETOYHAS ®OPMA KU3HU. BUPYCBI (1 9)

Bupycbl — BHYTpPHUKJIETOYHBIE MAapa3UThl HAa TE€HETUYECKOM ypoBHE. OTKphITHE
BUPYCOB, MEXaHU3M B3aMMOJAEHUCTBUS BHUpYyca U KIETKH, MH(EKLMOHHBIH Ipolecc.
BepTukanbHblii 1 TOpU30HTAJIBHBIN TUI Hepefadynd BUPYcOB. 3a00JI€BaHUS KUBOTHBIX U
pacTeHMi, BbI3bIBaE€Mble BHpycaMH. BupycHble 3a0oneBaHMs, BCTpedarolMecs Y
yenoBeka; rpunm, renatut, CIIN/. bakrepuodaru. [Ipoucxoxaenue BupycoB. Mepbl
npopHIAKTUKN PACIPOCTPAHEHUS BUPYCHBIX 3a00JI€BaHUIA.

Yacrp III PASMHOXEHHUE U PASBBUTUE OPITAHU3MOB (26 4) Pa3zaexn 6

PASMHOKEHUE OPT’TAHU3MOB (7 4)

Tema 6.1 BECIIOJIOE PASMHOXXEHUE PACTEHUI Y )KUBOTHBIX (1 u)
@opMbl  6ecrosioro  pa3MHOMKEHHs:  MUTOTHYECKOE  JIeIeHHe  KIIeTOK

OJIHOKJIETOYHBIX;  CIOpooOpa3oBaHHE,  IOYKOBAHWE Y  OJHOKJIETOYHBIX WU

MHOTOKJIETOYHBIX OPraHM3MOB; BETE€TATUBHOE PAa3MHOXEHHE. BHOIIOTMYECKUI CMBICI U

HBOJIOLIMOHHOE 3HaYEHHE OECIIOI0r0 pa3MHOXKEHHUS.

Tema 6.2 IIOJIOBOE PASMHOKEHHUE (6 1)

[lonoBoe pa3MHOXKEHHE pACTEHUH U IKUBOTHBIX; OHOJOTMYECKUI CMBICII.
['ametorenes. Ilepuonsl 06pa3zoBaHus MOJOBBIX KIETOK: pa3MHOXeHHE U pocT. [lepuon
co3peBanus (Meino3); mpodasza-1 u mporecchl, B HEH MPOUCXOANINE: KOHBIOTAIUSA,
KPOCCHUHroBep. MeXaHu3M, TI'eHETHYEeCKHE TIOCIEACTBUS M OHOJIOTMYECKHIl CMBICT
KpoccHUHroBepa. brosornueckoe 3HaueHHe U OMOJIOTHYECKUH cMbIcT Meiosa. Ilepuon
(dopMHpOBaHUS TOJOBBIX KJIETOK; CYIIHOCTh M OCOOCHHOCTH TeueHHusa. OcoOeHHOCTH
criepmaToreHesa u oporeHesa. OcemMeHeHue U OIIog0TBOpeHne. MOHO- U MOJUCIIEPMUS;
Oouonornyeckoe 3HaueHue. HapyxHoe u BHyTpeHHee oruiofoTBopenue. [lapreHorenes.
OBOJIIOIIMOHHOE 3HAYEHHE MTOJIOBOTO PA3MHOKEHHS.
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Paznen 7 MHANBUAYAJIBHOE PAZBUTHUE OPI'AHU3MOB (OHTOI'EHE3)
(19)
Tema 7.1 KPATKHUE UCTOPUYECKUE CBEJAEHUS (1)

«Hcropus pazsutus xUBOTHEIX» K. M. bapa u ydeHue o 3apoJblIeBbIX JIUCTKAX.
OBomrormonHas amMbpuonorus; padotel A. O. KoBanesckoro, M. 1. MeunukoBa u A. H.
CepepuoBa. CoBpeMEHHbBIE MPEACTABICHUS O 3apOABILICBBIX JUCTKaxX. IIpuHIAIEI
pa3BUTHsI OECIIO3BOHOYHBIX M TO3BOHOYHBIX )KUBOTHBIX.

Tema 7.2 SMBPUOHAJIBHBINA IEPUO/I PA3BUTHSI (8 u)

Tunsl AWLIEKIETOK; MOJISPHOCTb, PACHPENEICHUE JKEITKA U T'€HETUYECKUX
nerepMuHaHT. O00JIOUKH sIHla; aKTUBALUS OIJIOJOTBOPEHHBIX SMIIEKIETOK K Pa3BUTHIO.
OCHOBHBIE 3aKOHOMEPHOCTH JIPOOJICHHS; TOTHUIIOTEHTHOCTh OJaCTOMEPOB; 00pa3oBaHUE
OJIHOCJIOMHOI0 3apO/blilia — OJIaCTyJIbl.

lacTpynsanusi; 3aKOHOMEPHOCTH OOpa3oBaHMsI JIBYCJIOMHOIO 3apojpllia —
racTpyibl. 3apoJbllieBble JMCTKM W UX JalbHeimas auddepeHunpoBKa; roMoJIorus
3apOJBIIIEBbIX JHUCTKOB. IlepBUuHBIM oOpraHoreHes (HeHpysnAuMs) W JalbHEHWIIas
I depeHpoBKa TKaHel, OpraHoB U cucteM. Perymnauus sMOpHOHAIIBHOTO pa3BUTHS,
JeTepMUHaLus U 3MOpHOHaANbHAsE MHAYKUUA. ['eHeTuueckuil KOHTpoJb pa3Butus. Poib
HEpBHOM ¥ SHAOKPUHHOW cHCTEM B O0ECIEYeHUH SMOPUOHAIBHOIO Pa3BUTHUSA
OpraHU3MOB.

Tema 7.3 IOCTIMBPUOHAJIbHBIN IIEPUO/I PASBUTHS (2 u)

3aKOHOMEPHOCTH TOCTIMOPHOHAIBHOTO TepHoaa pa3Butus. llpsmoe pasButue;
JOPENPOAYKTUBHBIN, PENPOAYKTUBHBIA M IOCTPENPOLYKTHBHBIM nepuozasl. Hemnpsmoe
pa3BUTHE; TIOJHBIA W HEMOJNHBIA MeTamMop(}o3. BHoiOrmueckuii CMbICT pa3BUTHS C
metamoppo3oM. Craguu NOCTIMOPUOHAIBHOTO PAa3BUTUS IPU HENPSMOM pa3BUTHH
(TmumHKa, Kykosika, mMmaro). CrapeHue W cMepTb; OHMOJIOTHS TPOJIOKUTEIBHOCTH
JKU3HU.

Tema 7.4 OBIIUE 3AKOHOMEPHOCTHU OHTOI'EHE3A (1 4y) Cxoxctso
3apofpllieil M SMOpUOHalbHAas JUBepreHuus npusHakoB (3akoH K. bBopa).
buorenernyeckuii 3akon (D. I'ekkens m K. Mromiep). Paborer akamemmka A. H.
CesepruioBa 00 S MOpHOHAIBHONW U3MEHYMBOCTH (M3MEHUYMBOCTh BCEX CTAJUI OHTOI€HE3a;
KOHCEPBATUBHOCTh PAHHUX CTAaJuHd HMOPHUOHAJIBHOTO Pa3BUTHS; BO3HUKHOBEHHE
U3MEHEHUH Kak MpeoOpa3oBaHMU CTajui pa3BUTUS U TOJIHOE BBINAJACHUE MPEAKOBBIX
MPU3HAKOB).

Tema 7.5 PASBBUTHE OPI'AHU3MA U OKPYXAIOIIASA CPEJA
(4

Ponp (axkTopoB okpyxarouei cpeasl B SMOPHOHAIBHOM M TOCTAIMOPHOHATILHOM
pa3BuTMM opraHusMa. Kpurhueckue nepuoabl pa3sBUTHs. BriusHue W3MEHEHHU
rOMEOCTa3a OpraHu3Ma MaTepu U IUIOJA B PE3YJIbTATe€ BO3JECHCTBUS TOKCHUECKHUX
BElIEeCTB (TabayHOro JpIMa, JIKOT0Jis, HAPKOTHKOB M T. JI.) Ha X0 3MOPHOHAIBHOIO U
NOCTAMOPHOHAIBHOTO TIEPUOJIOB Pa3BUTHS (BPOKICHHbIE YPOJICTBA).

Tema 7.6 PETEHEPALIUSA (3 1)

[lonsaTe o pereHepanuyu; BHYTPUKIETOUYHAs, KJIETOYHAs, TKaHEBas M OpraHHas
perenepanus. ®dusmonormueckas W pemnapaTuBHas ~— pereHepanus.  OJBOJIIOLUS
CIOCOOHOCTH K pereHepaluy y Mo3BOHOYHbIX )KUBOTHBIX.

Yacts IV OCHOBBI TEHETUKU U CEJEKIIUU (25 4)
Paznen 8 OCHOBHBIE ITIOHATUSA TEHETHUKMU (2 1)

[IpencraBienus IpeBHUX O POJCTBE U XapaKTepe Mepeiadu MPU3HAKOB U3 MOKOJICHUS B
MIOKOJIEHUE. B3rsiibl CpeJHEBEKOBBIX YUEHBIX Ha IPOLECCHI HACJIEIOBAaHUS NPU3HAKOB.
Hcropus pazButus reHeTHKU. OCHOBHBIE NOHATHS TeHETHKHU. [IpW3Haku M CBOMCTBA;
TEHBI, AJIJIEJIbHBIE TEHBI.

['OMO3UTOTHBIE M TE€TEPO3UTOTHBIE OPraHW3Mbl. ['€HOTUN M (EHOTUIl OpraHU3Ma;
reHo(OoH/I.
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Paznen 9 3AKOHOMEPHOCTH HACJIEJOBAHUSA TIPU3HAKOB (12 v)
Tema 9.1 TUBPHUJOJIOTMUYECKAN METO/I U3YUEHUSA HACJIEJIOBAHUSA
IMPU3HAKOB I': MEHJEJIA (1 1)

Meroasl U3y4eHHs] HACIEACTBEHHOCTH U U3MEHYMBOCTH. UKCTas JIUHUS: OPOJaA,
copt. [lpuHImIB 1 XapakTepucTuka Tuopumoornyeckoro merona I'. Menaens. [Ipyrue
TEHETUYECKUE METOJIbl: LIMTON€HETUYECKU, T'€HEaTOTHYECKUM, METOJbl HUCCIEAOBaHUS
JHK.

Tema 9.2 3AKOHBI MEH/IEJIA (4/6 1)

3aKOHOMEPHOCTH HAacJIe[JOBaHMsI NPU3HAKOB, BbISIBIEHHbIE [. MeHnenem.
Mounorubpunnoe ckpemuBanue. [lepBbiii 3akoH MeHzenss — 3aKOH JTOMHUHHUPOBAHUSI.
IlonHOe M HEMOJIHOE TOMUHUPOBAaHUE; MHOKECTBEHHBIM asuienus3M. BTopoil 3akoH
Menpgenss — 3akoH paculeuieHHs. 3aKOH YHUCTOThl T'aMEeT U €ro LUTOJOTHYECKOe
o0ocHOBaHMEe. AHanu3upyloliee CkpemuBanue. JuruOpuaHoe U MOIUTHOPUIHOE
CKpEIIMBaHUE; TPETU 3aKOH MeH1emnst — 3aKOH He3aBUCUMOT0 KOMOMHUPOBAHUS.

Tema 9.3 XPOMOCOMHAA TEOPUSA HACJIIEACTBEHHOCTH.
CHEIIVIEHHOE HACJIEAOBAHUE I'EHOB (2 4)

XpoMOCOMHass TEOpUsi HACJIEACTBEHHOCTU. ['pynmbl CLEIUIEHUS TE€HOB.
CueruieHHOe HacienoBaHMe Ipu3HakoB. 3akoH T. Moprana. IlonmHoe u HemosHOe
CLICIUIEHNE T€HOB; PACCTOSIHUE MEXIY T€HaMU; FEHETUUECKNE KapThl XPOMOCOM.

Tema 94 I'EHETUKA 1IOJIA. HACJIIEJOBAHHUE JIIPU3HAKOB,
CHEIVIEHHBIX C ITIOJIOM (1 4)

['eneTndeckoe ompeneleHUEe IMoJa; TOMOTAMETHBIM M TE€TepOTraMeTHBIM IOJI.
['enernyeckas cTpyKTypa MOJOBBIX XpoMocoM. HacnenoBanue npu3sHaKoB, CLEIIEHHbBIX
¢ mnonoM. ['‘eHeTmyeckume KapThl XpOMOCOM YEJOBEKa. XapakTep HacileJOBaHUs
IPU3HAKOB Y YeJIOBEKA. |'€HHbIE U XPOMOCOMHBIE aHOMAJIUHU YEJIOBEKA U BbI3bIBAEMBIC
uMu 3a001eBaHus. Mepbl MpoQUIAKTUKY HACIECTBEHHBIX 3a00IeBaHM YeIOBEKa.
Tema 9.5 TEHOTHII KAK IIEJIOCTHASI CHACTEMA. B3AUMOJEVCTBHUE

I'EHOB (4 )
I'enorun KaK eJIoOCTHAs CHUCTEMA. BzaumoaerictBue aIIENbHBIX
(ToMUHHpOBaHUE, HENOJIHOE JIOMUHUPOBAHUE, KOJIOMHUHUPOBAHUE u

CBEPXJOMUHHUPOBAHKE) U HEAUIEIbHBIX (KOMIJIEMEHTAPHOCTb, SMUCTa3 U IMOJUMEPHS)
TEHOB B OINpEACIIEHUU NpU3HAKOB. IlneoTponus. DKCIPECCHBHOCTh U NEHETPAHHOCTD
reHa. JlaGopaTopubie paboTsl Pemenue 3amau Ha 3akoHbl MeHnens. Pemenue 3a1a4 Ha
CLIEIIJICHHOE HaclleoBaHue. Pemenue 3a1a4d o reHeTuke.

Pa3znen 10 3AKOHOMEPHOCTHU UBSMEHYNBOCTH (6 )

Tema 10.1 HACJIEACTBEHHAS (TEHOTHUIINYECKAS)
N3MEHYUBOCTD (4 4)

OcHoBHBIE (OPMBI U3MEHUYMBOCTH. ['eHOTHIIMYECKass M3MEHYUBOCTh. MyTarum.
['eHHble, XpOMOCOMHBIE W T€éHOMHble MyTanuu. CBoOMCTBa MyTaluii; cCOMaTUYECKHE U
reHepaTuBHble Myrauuu. He#lTpaneHele wmyranuu. IlosynetanbHble W JI€TaJbHBIE
myTtauuu. [IpudnHbI U yacToTa MyTalMii; MyTareHHble ()akTOpbl. DBOJIIOLUOHHAS POJIb
MyTalui{; 3HaYeHHe MYTAlUi JUIs MPAaKTHKH CEIbCKOIo XO3AHCTBA U OMOTEXHOJIOTHH.
Myrtarennsie Qaktopel. KomOWHaTUBHas W3MEHYMBOCTh. YPOBHU BO3HUKHOBEHHS
pa3IMYHBIX KOMOMHAIMI T€HOB M MX POJIb B CO3/IaHUM I'€HETHYECKOr0 pa3HOoOOpasus B
npejenax Buja (KpOCCHHTOBEP, HE3aBUCUMOE PACXO0XKACHUE TOMOJIOTMYHBIX XPOMOCOM B
IEPBOM M JIOYEPHUX XPOMOCOM BO BTOPOM [IEIEHMHM MEHO03a, OIUIOJOTBOPEHHUE).
DBOJIOIMOHHOE 3HAUYEHNE KOMOMHATUBHON N3MEHYNBOCTH.

Tema 10.2 3ABUCUMOCTDh IPOSIBJIEHHUS T'EHOB OT YCJOBHUA
BHEIITHEN CPEJIbI (PEHOTHIIMYECKAS U3SMEHUHUBOCTD) (2 u)
deHoTUNUYECKAsA, WIA MOIU(PUKAIMOHHAS, W3MEHUYMBOCThb. Poyib ycrnoBuid
BHEIIHEH Cpeapl B Pa3BUTUM W MPOSBICHWM IPU3HAKOB M CBOMCTB. (BolicTBa
MOIUGUKALMA: OMpPEAETCHHOCTh YCIOBUAMHU CpEIbl, HAIMPaBIECHHOCTb, T'PYNIIOBON
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XapakTep, HeHacieayemMocTh. CTaTHCTHYECKHE 3aKOHOMEPHOCTH MOAM(PUKALMOHHOM
W3MCHUYMBOCTH; BapHAallMOHHBIA psAA M BapualvoHHas Kpusad. Hopma peakuuu;
3aBUCUMOCTD OT F'€HOTHUIIA. YIPaBJIEHUE JOMUHUPOBAHUEM.

JIaGoparophubie pabotsl M3yueHue usmeHunBocTH. IlocTpoeHue BapuanMOHHON
KPUBOM.

Paznen 11 OCHOBBI CEJIEKIINU (64)
Tema 11.1 CO3JJAHHUE ITOPOJI )KUBOTHBIX 1 COPTOB PACTEHUM (2 u)

Co3gaHue T1OpOA JKUBOTHBIX M COpPTOB  pacTeHuid. PasHooOpaszue u
NPOAYKTUBHOCTh KYJIBTYPHBIX pacTeHui. LIEHTpBl MPOMCXOXKIEHHS M MHOT000pasus
KYJBTYPHBIX  pacT€HUH. 3aKOH TIOMOJIOTHYECKMX pSAJOB B HACJIEICTBEHHOU
M3MEHYUBOCTH.

Tema 11.3 CEJEKIUA MUKPOOPI'AHU3MOB (1 4)

Cenexuuss MHUKpOOpraHU3MOB. BHOTEXHOJOrMS MW TEHETHYECKas HHKEHEpUs.
Cenexuuss  MHUKPOOPraHM3MOB  JUIsi  IMINEBOM  IPOMBIIUIEHHOCTH;  IOJIY4YCHHE
JIEKapPCTBEHHBIX MIPENapaToB, OMOJOTUYECKUX PETYIATOPOB, AMUHOKHUCIIOT.

Tema 114 JOCTHOKEHUA W OCHOBHBIE  HAIIPABJIEHUA
COBPEMEHHOM CEJIEKIIUHA (3 )
JlocTmKEHMsT UM OCHOBHBIE  HAIpPABJICHUS  COBPEMEHHOM  CENEKLUMU. Y CIEXU
TpaZAMLUMOHHOM  cenexkuuu.  KiloHMpoBaHue;  TepameBTHUECKOE  KJIOHUPOBAHUE.
Henuddepennmanys coMaTUYECKUX A€ B PEKOHCTPYUPOBAHHBIX KieTkax. KieTouHble
TEXHOJOrMH. ['eHeTnueckas WHXKEHepusa. 3HAUEHUE CEJIEKUMM Il Pa3BUTHUSA
CEJIbCKOXO035HCTBEHHOI0 MPOU3BOJCTBA, MEJUIIMHCKOM, MUKPOOHUOIOTHUECKOH U APYTHX
OTpacyieil TPOMBILLICHHOCTH.

Coaep:xanue y4eOHOIo Kypca

11 knace

Yacts 1. Yuenue 00 3B01100MH OPraHu4eckoro Mmupa (48 4)
Pa3nes 1. 3akoHOMepHOCTH pa3BUTHS KUBOH MPUPOABI. JBOJIOLHOHHOE YueHue (26
1)

Tema 1.1. UcTopusi mpeacraBjieHMii 0 pa3sBUTUM KU3HH Ha 3emJe (3 4)
YMo3putenbHble  KoHUenuuud AnTuuHOcTH: Iludaropa, Owmnenokna, J[lemokpura,
['unmokpata u ap. Kpeanuonusm. ITocnmoicTBO B Hayke MpeACTaBIEHUNH 00
«M3HAYaJbHOU  11€1€cO00pa3HOCTU» M HEU3MEHHOCTH JKUBOW Mpupoisl. Benmkue
reorpaduueckre OTKpbITUA. PazBuTie Omonoruu B noAapBrUHOBCKUM niepuoj. Padotsr K.
JIuHHEes 0 cucTeMaTUKe PaCTEHUI U )KMBOTHBIX; IPUHIUIIBI TMHHEEBCKOW CUCTEMATHUKH.
Tpynsr K. KioBse u XK. ge Cenr-Unepa. Dsomounonnas teopus XK.-b. Jlamapka.
ITepBble pyccKue 3BOIIOLUOHKUCTEI.

Tema 1.2. Ilpeanocbliiku Bo3HUKHOBeHus1 Teopun Y. lapsuna

(29)

[Ipennocsiikn Bo3HUKHOBeHMsI yueHuss Y. JlapBuHaA: JOCTH)KEHHS B 00JIaCTH
€CTeCTBEHHBIX HayK (UMTONOTHs, SMOpuonorus, (QusnkKa, XUMHs, T'€O0JO0Ius,
onucareibHble OOTaHWKA M 300JI0THS, CpaBHUTEIbHAsT aHATOMHUS I103BOHOYHBIX,
NAJIEOHTOJIOTHUSA U JIp.); SKCIIeANIIMOHHBIA MaTepuan Y. [lapsuHa.

JlabopaTopHbie paOOTHI N3yuenne m3meHunBocTH. Bug u ero kpurepuu.
Pe3ynbraThl HCKYCCTBEHHOrO0 OTOOpa Ha COpPTax KynbTypHBIX pacteHuil. Tema 1.3.
IBosounonHas teopus Y. lapsuna (8 u)

VYuenne Y. [lapBuHa 00 mckyccTBeHHOM oTOOpe. DOpMBI MCKYCCTBEHHOTO OTOOpA:
MeToau4eckuil u Oecco3HaTenbHbIl 0TOOp. KoppensTuBHas u3mMeHUnBOCTh. YueHue Y.
JapBuHa o ectecTBeHHOM oTOOope. BceoOmas wuHAMBHIyanbHas W3MEHYHBOCTD,
M30BITOYHAST YHCICHHOCTh TIOTOMCTBA W OTPaHUYEHHOCTh pecypcoB. boprba 3a
CYIIIECTBOBaHME: BHYTPUBUIOBAs, MEXXBUI0Bas U O0pbOa ¢ aDMOTHYECKUMH (aKTOPaMU;
ecTecTBeHHbIN 0TO0p. OOpa3oBaHNe HOBBIX BUIOB.
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Tema 1.4. CoBpeMeHHBbIe MNpPEICTABJCHHUS] O MEXaHHM3MaX H 3aKOHOMEPHOCTSIX
oo un. Mukpossosawuus (13 1)

Bun — »snemeHTapHas 3BOJIOLMOHHAS €IMHUIA; KPUTEPUU M TE€HETHYECKast
nenocTHocTh. [lomymnsiuoHHas cTpykTypa BUAa; reorpaduyeckas M SKOJIOTHYEcKas
M30JISIIMSI, OTPAaHMYEHHOCTh pajnyca WHIMBHUIyalbHOM axkTuBHOCTU. (dDopmupoBaHue
CUHTETHUYECKOH Teopuu 3BoONMH. ['eHeTnka u »BoounoHHas Teopust. [lomymsius —
AIIEMEHTApHAs HBOJIOIMOHHAs equHuLa. [ eHodon nonysuuid. MeansHsie U peaqbHbIe
nomynsiiuu (3akoH Xapau — BailinGepra). ['enetnyeckue mporecchl B MOMYNSALUSX.
Pe3epB HacneACTBEHHON W3MEHUYMBOCTH NOMYIsiuid. POpMBI €CTECTBEHHOTO OTOOpA.
@opMBI €CTECTBEHHOT'O OTOOpa: JABIKYIIUNA, CTAOWIM3UPYIOUIMH U Pa3pbIBAIOLIUIL.
[TomoBoii or6op. IIprcrnocoOIeHHOCTh OPraHU3MOB K cpefie OOMTaHUS KaK pe3yJbTaT
neiicTBus  ectecTBeHHOro otbopa. IlpucnocoburenbHble OCOOCHHOCTH CTPOEHUS,
OKpAacCKH TeJa U MOBEACHUS KUBOTHBIX. 3a00Ta 0 moToMcTBe. OTHOCUTENFHBIN XapakTep
MPUCTIOCOOTICHHOCTH OpraHu3MoB. MukposBomonus. CoBpeMEeHHbIE MPEICTaBICHUS O
BunoooOpazoBanuuC. C. YerBepukos, WM. W. IlImansraysen). Ilytu u ckopocTh
BUJI000pa30BaHUs; reorpauyeckoe (amonmaTpuyeckoe) M IKOJOTHYECKOE
(cummaTpuueckoe)  BHUI00Opa3oBaHHE.  DBONIOIMOHHASA  PoOJib  MOAU(UKAII;
dbuznonornueckre aaantanuu. TeMIbl SBOTIOIHIH.

JIaGoparopHbie pabOTHI N3ydyenue npucrnocoO0IeHHOCTH OpPraHU3MOB K Cpejie
oOuTaHusl.

Pa3znen 2. Makpo3sosawonusi. buosnornueckune mocieacTtBusi npuodpereHust
npucnocodsenui (22 u).

Tema 2.1. 'naBHble HanpaBJieHUs1 OHOJIOTHYecKoii 3BoTonuM (11 u).

['maBHBIEC HaMpaBJIEHHUS 3BOJIKOLMOHHOrO mpouecca. buonornueckuit mporpecc u
ouonornueckuii perpecc (A. H. Cesepuon). Ilytu goctuxeHuss OHOIOTHYECKOTO
nporpecca.  Pe3ynbTarbl  3BOJIIOLIMM:  MHOrooOpasue  BUJIOB,  OpraHudeckas
[[eIeCO00pPa3HOCTh, TMOCTENEHHOE YClokHeHue opraHuzanuu. Tema 2.2. Ilyrm
AOCTUKeHHMsI OMoJIoru4eckoro nporpecca (10 u).

MaxkposBomorusi. AporeHes; CylHOCTb apoOMOP(HBIX MU3MEHEHHH U UX POJb B
HBOJIIOLIMU. BO3HUKHOBEHHME KPYIHBIX CHUCTEMAaTHMUECKHUX TPYMI >KUBBIX OPraHHU3MOB.
AnnoreHes M IPOTPECCUBHOE NPUCHOCOOJEHHWE K  ONpPEJENEHHBIM  YCIOBHSM
cymectBoBaHusi. Karorenez kak ¢opma TOCTHXKEHHS OMOJOTHYECKOTO MPOIBETAHUS
rpynn  opraHu3MoB. OCHOBHBIE  3aKOHOMEPHOCTH  3BOJIOLMHU:  JUBEPIrEeHIHNS,
KOHBEpreHIus, napauieIn3M; MpaBuiia 3BOJIIOIMH TPYII OpraHU3MOB. 3HaueHue padoT
A. H. Cesepuoga.

Yacts I1. Pa3ButHe oprannyeckoro mupa (22 u).

Pa3pnen 3. PazBurtne sxxu3nu Ha 3emJe(124).
Tema 3.1.Pa3BuTHE KU3HU B apXeiicKoii U MPOTePO30iicKoii spe (2 4)

PasBute >xu3HM Ha 3emiie B apXeHCKOM dpe; IEepBbIE CIEIbl KU3HM Ha 3eMile.
Crpomaronutsl. PazBuTtue xu3Hu Ha 3eMiie B poTepo3oickoii ape. [losiBnenne npeakos
BCEX COBPEMEHHBIX THUIOB OECIIO3BOHOYHBIX >KMBOTHBIX. | MIOTE3bl BO3HUKHOBEHHS
MHOTOKJIeTOUHBIX (3. 'ekkens, M. . Meunukos, A. B. lBanoB). IlepBrie xopaoBsie.
HanpagieHus: »BOJIONMM HU3MIMX XOPAOBBIX; 00IIast XapaKTepUCTHKA OecueperHblX U
o0osouHukoB. Pa3BuTHe BogHBIX pacTeHui. Hagano mouBoo6pazoBaTeibHBIX MPOLIECCOB.
Tema 3.2. Pa3zBurtue :KkM3HU B N1aj1€0301CcKoii 3pe (3 4).

PazButne ku3HM Ha 3eMie B TAJCO30MCKOM 3pe; MepUuoau3alus Maleo30s:
KEMOpHUICKHUI, OPIOBUKCKHM, CHUIYpUHCKUH, IEBOHCKUH, KapOOHOBBIH W IMEPMCKHUN
nepuoibl. OBOJIOUMS PACTEHUN; PUHUO(MUTHL, TOSIBICHHE TEPBBIX COCYAUCTHIX
pacTeHH; TAalOpOTHUKH, CEMEHHBbIE IalOpPOTHUKH, T'OJOCEMEHHBIE PACTEHUS.
Bo3HUKHOBEHHE TMO3BOHOYHBIX: O0IIas XapaKTepUCTHKAa U apoMOp(O3HBIE YepThl
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KjaccoB  3eMHOBOAHBIE, IIpecMbikaromuecs. [7aBHbBIE HalpaBJIEHUS SBOJIIOLMU
MO3BOHOYHBIX; XapaKTEPUCTUKA aHAMHUIN 1 aMHUOT.
Tema 3.3. Pa3zBurtue :ku3Hu B Me3030iickoii 3pe (3 ).

PazButne xu3Hu Ha 3emie B Me3030ickoi spe. llosiBieHue u pacrpocTpaHEHUE
IOKPBITOCEMEHHBIX PACTEHUH. DBOJIIOLINS HA3EMHBIX
MO3BOHOYHBIX. BO3HMKHOBEHHE MNTUIl U MIIEKONHUTAIOLIUX; O0Ilas  XapaKTepHUCTHKa
KJIaCCOB NTHI M MJeKonuTaromux. CpaBHUTENbHAs XapaKTEPUCTHKA BBIMEPUIMX MU
COBPEMEHHBIX Ha3eMHbBIX TO3BOHOYHBIX. BhIMUpaHue IpeBHUX rOJIOCEMEHHBIX PaCTECHHM
Y TIPECMBIKAIOLIUXCSL.
Tema 3.4. Pa3zBuTHe :KM3HU B KaiiHO30iicKoi 3pe (4 ).

PasButne xu3Hum Ha 3emiie B KailHO30HCKOM 3pe. bypHoe pa3BuTHE IBETKOBBIX
pacTeHuil, MHOrooOpasue HAaceKOMbIX; MapajulelibHas  2Bojiouus.  Pa3Butue
IUTALIEHTAPHBIX MJIEKONMUTAIOIINX, IIOSBJICHUE XUIIHbIX. BO3HHMKHOBEHHE NIPHUMATOB.
Hpeiid marepukoB, osnencHeHHs. OCHOBHBIC ATambl ABOJIONHMH pacTeHUid. OCHOBHBIC
3Tarbl 3BOJIOLUHU )KUBOTHBIX.

Pasznea 4. [Ipoucxoxaenue yesoBeka (9 4)

Tema 4.1. ITon0:keHne YeT0BeKa B cUCTeMe KMBOro Mupa (2 4) Mudonorunyeckue u
PENMTHO3HbIE TPECTABICHUS O MPOUCXOXAeHUH yenoBeka. [Ipencrasnenus K. Jlunnes
0 TPOMCXOXJECHUHM dYenoBeka. Cucremarnyeckoe moyokeHue Buga Homo sapiens B
CUCTEME KUBOTO MHPA.

Tema 4.2. DBomounst npumatos (1 4)

Pa3BuTHe mpuMaroB: HampaBieHHs SBOMIONHUH denoBeka. OOIIue Mmpenku 4YeloBeKa U
4yeJlIoBeKooOpa3HbIX 00e3bsH. [Ipru3Haky U CBOWMCTBA YEIOBEKA, MTO3BOJISIIOIINE OTHECTH
€ro K pa3Iu4HbIM CHCTEMaTHYEeCKUM TPYIIaM LapcTBa >KUBOTHBIX. [losBIeHNE MEepBHIX
IIpeAcTaBUTENeH ceMmenicTa JIroau.

Tema 4.3. CTaaun 3BOJIIOIUHA YesIoBeKa (4 4).

Craguu 5BOJIOLMU YEJIOBEKA: JPEBHEHIINN 4YeNOBEK, APEBHUN YENOBEK, IIEpBbIE
coBpeMenHnble soau. [lomynsiuonHas cTpykTypa Buga Homosapiens; denoBeueckue
pacel; pacooOpa3oBaHHE; €IUHCTBO IPOUCXOXAEHUS pac. CBOIHCTBa YEIOBEKa Kak
OHOCOIHMANILHOTO CcyllecTBa. JBIKyIiue cuibl aHTponoreHe3a. d. DHrenbc 0 posiu Tpyaa
B IIpollecce MpeBpalleHuss 00e3bsiHbl B 4YeJoBeKa. Pa3BuTue uieHOpa3esibHON pedd,
CO3HAaHUS M OOILECTBEHHBIX OTHOLIEHWHA B CTaHOBJEHHWU deJoBeka. Poimb Tpyna B
mpoliecce mpeBpanieHus 00e3bsiHbI B uenoBeka. Tema 4.4, CoBpeMEHHBIN Tarl SBOJTIOLNN
gyenoBeka (2 u). CoBpeMEHHBIN 3Tall HBOJIIOLMM 4YeNIOBEKa. B3anMooTHolIeHHe
COLIMAJILHOTO M OHOJIOTMYECKOTO0 B 3BOJIONUU 4YelloBeKa. UenmoBedecKue pachl, HUX
eauHcTBO. KpHuTHKa pacusMa M «COLMAIbHOTO JapBUHHU3Ma». AHTHHAy4YHas CYIIHOCThb
«COIIMAJIBHOTO JIapBUHU3Ma» U pacu3Ma. Beayias posb 3aKOHOB OOLIECTBEHHOM JKHU3HU
B COLIMAJILHOM IIPOTPECCE YETI0BEUECTBA.

Yacts I111. B3aumooTrHomeHusi opranusma u cpeasl (314)

Pa3nea S. buocgepa, ee crpykrypa u pyHkuuu (54)

Tema 5.1. CTpykrypa 6mocdepsni (2 4)

buocdepa — xuBasg obonouka muaHeTsl. YueHue o Ouochepe B. N. Bepnaackoro.
['panuner Ouocdepsr. Ctpykrypa ouocdepsl. KocHoe BemectBo 6nochepsl. ATmochepa:
ra3oBblii COCTaB; MCTOYHUKM M 3HaueHUE Ta3oB arMmocdepsl. ['mapocdepa: BoJbI
MupoBoro okeaHa, TPECHOBOIHBIE BOJOEMBI; poib B Owochepe. Jlutochepa wu
O6uokocHoe BemiecTBO Ouoctepsl. KuBble opraHu3Mbel ()KMBOE BEIIECTBO), BHJIOBOU
COCTaB, pa3HOOOpa3re 1 BKJIaJl B OMOMaccy.

Tema 5.2. Kpyrosopot Bemects B npupoze (3 4)

I'maBHas yHKuMsA OGuocdepbl — KPyroBOpoT BELIECTB B MPUPOIE: KPYTOBOPOT BOIBI,
yriepoja, a3ora, cepbl U (ocdopa. 3HayeHHE KPYroBOPOTOB B NPeoOpa3OBaHUH
IUTAHETHI.

Pa3nen 6. ZKuznb B coodmectBax. OcHoBbI 3k0J10ruu (114)
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Tema 6.1. UcTopusi popMupoBanusi c000IIECTB KUBbIX OPraHU3MOB
(24)

Hctopus ¢dopmupoBaHus COOOLIECTB >KUBBIX OPraHU3MOB. l'eojormueckass MCTOpPHUS
MaTEpPUKOB; U30JIALIMS, KIMMAaTUYECKUE YCIOBUSL.

Tema 6.2. buoreorpagus. OcHoBHbIe OMOMBI CylIH (2 4)

buoreorpadus. buoreorpapuueckre o001acCTH: HeapKTUYeCKas, MajeapKTHUeCKas,
BOCTOYHAsI, HEOTpONUYecKasi (PUOTCKas M aBCTpaiuiickas oomactu. OCHOBHBIE OMOMBI
cymu (1 MupoBoro okeana). CxoAcTBo OMOMOB pa3UYHbBIX 00IacTe; MPOUCXOKICHHE
U pa3BUTHE OMOMOB.

Tema 6.3. B3auM0oOTHOIIEHUS OPraHU3MAa U cpeabl (2 4).

Yyenne o OwuoreorneHo3ax B. H. CykadeBa. EcrecTBeHHBIE COO0IIECTBA KUBBIX
opranu3MoB. buoreonenos: ©OuoneHo3 u 3KoTton. KOMIOHEHTHI OHOreoneHO30B:
IPOAYLIEHTHI, KOHCYMEHTBI, PeIyLEHTHl. BHOIIEHO3bI: BUI0BOE pa3HOOOpa3ue, MIOTHOCTh
nomynsiuuii, Ouomacca. AoOuotuueckue QakTopel cpeabl. Ponb  Temmeparypsl,
OCBEIICHHOCTH, BJIQKHOCTU U JPYTUX (HaKTOPOB B KU3HEACATEIBHOCTH COOOILECTB.
NHTeHcuBHOCTh JeiicTBUA (akTopa; orpaHuuMBaronuii ¢akrop. B3aumopeiicTBue
(baxTOpOB Cpeabl, Mpeaesbl BBIHOCIUBOCTH. bruotnueckue ¢akropsl cpeabl. MHTErpanus
BUJa B OMolieHO3e; 3Kojormyeckue Humu. llemn u cetu muTaHus. DKoJoruueckas
nupaMuja uucen Ouomaccel, 3Hepruu. C(CmeHa OuoueHo30B. [IpuunHBI CMEHBI
OuoreHo30B; popMupoBaHue HOBBIX cooOmiecTB. JlabopaTtopHas padora «CocraBieHue
MUIIEBLIX [ETIEH.

Tema 6.4. B3anMoOTHOLICHUSI MKy OpraHusMami (5 4)

@opmMbl  B3aMMOOTHOILICHUH MEXIy opraHu3sMaMu. I[lO3WTHBHBIE OTHOLICHUS —
CUMOMO3: KOOMNepalus, MyTyallu3M, KOMMEHCaIu3M. AHTHOMOTHYECKHE OTHOIICHHUS:
XUIIHUYECTBO, apa3uTU3M, KOHKypeHIUs. [IporncxoxaeHne u 3BoJoLMs napasuTU3Ma.
HeliTpanbHble OTHOLIEHUSI — HEUTPAIU3M.

Pa3nen 7. buocdepa u yesnosex. Hoocepa (9 u)

Tema 7.1. Bo3gelicTBHe YeJIOBEKAa HA IPUPOAY B Ipolecce CTAHOBJIEHHS 001IecTBa
(24)

AHTpOIOTeHHbIe (PaKTOPBI BO3JEHCTBUS HAa OUOIEHO3BI (POJIb YEIOBEKA B MPHUPOE).
Ponp maneonutryeckoro yenoBeka B MCYE3HOBEHUH KPYITHBIX TPABOSAHBIX U XUITHUKOB.
Hayano snoxu npousBojicTBa nuiu B Heonute. [loaceuHoe 3emienentie U BeIac CKOTa.
VYuenue B. U. Bepnanckoro o Hoocepe. AHTPOIOIEHO3HI.

Tema 7.2. Ilpupoanbie pecypchl M X HCIOJIb30BaHue (2 9)

MunepanbHble, JHEpreTUYECKUE U MUILEBbIE pecypchl. Hercuepmnaemblie pecypcesl:
KOCMHUYECKHE, KITMMAaTUYECKUE U BOAHBIE pecypchbl. OTHOCUTENBHOCTh HEUCUEPIIAEMOCTH
pecypcos. Mcuepnaemble pecypchl: BO30OHOBIsIEMBbIE (IIJI0JOPOINE TTOYB, PACTUTEIbHBIN
¥ )KMBOTHBII MUD) U HEBO300HOBIIsIEMbIE (He(Th, Ta3, YroJb, PYAbl) pECYpPCHI.

Tema 7.3. IlociaeacTBusi XO351iiCTBEHHON /1esiTeJILHOCTH 4YeJOBeKa [UIA
OKpYy:KawIel cpeasl (2 4).

3arpsizHeHue Bo3ayxa. lIpuumHBL 3arpsi3HEHUs BO3[yxa M UX IOCIEICTBUS
(yBennuenue conepxkanus SO2 u CO2 u BAMSHUE HA KJIUMaT). 3arps3HEHUE MPECHBIX
BOJ U MHpOBOro okeaHa. AHTPONOT€HHbIE U3MEHEHHS TIOYBBI; 3po3usi, (POpMUPOBAHUE
MIPOBAIbHO-TEPPUKOHOBOIO THIIA MECTHOCTHU. BiusiHMe 4yenoBeka Ha pacTUTEIbHBIN U
JKUBOTHBI MHp; COKpAIEHHE BHJIOBOTO Pa3HOOOpPAa3Ms KUBOTHBIX, pa3pylleHHE ceTeil
MUTaHMUS ¥ OMOIIEHO30B. PainoakTUBHOE 3arpsi3HEHUE.
Tema 7.4. Oxpana NPUPOABLI " MEePCHeKTUBBI PALMOHAJIBLHOIO
NPHPOAONO0Jb30BaHus (3 4).

[TpoGiieMbl palMOHATLHOTO MPUPOJONONIb30BAHMS, OXpPaHbl MPUPOABI: 3alUTa OT
3arpsi3HEHUM, COXpaHEHHE OTaJOHOB M MAMATHUKOB TMPHUPOABI, OOecrmeueHue
NpUPOIHBIMU pecypcamu HaceneHus: riaHetsl. [IJIK. OumcTtka BbIOPOCOB M CTOKOB,
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Ouonornyeckue Meronbl OOpbOBI  C  BpemuTensMH. Mepsl 1O 00pa3oBaHHUIO
9KOJIOTHYECKUX KOMIUIEKCOB, YKOJIOTHYECKOE 00pa3oBaHUeE.

Paznen 8. buonuka (6 4)

Hcnonp30BaHue 4EIOBEKOM B XO3SHCTBEHHOH JEATENLHOCTH MPHHIUIIOB OpraHU3anu
pacTeHH M KUBOTHBIX. DOPMBI KHBOTO B IMPHPOJIE U MX NPOMBIIIJICHHBIE aHAJIOTH
(cTpoUTENBHBIC COOPYKCHHUSI, MAIINHBI, MEXaHU3MBbI, IPUOOPHI H T. 11.).

Paznen 6. TemaTnuyeckoe NJiaHUPOBaHUe

Ne Haumenoeanue pazoenosé u mem | Bceco Konuuecmeo uacoe
n/n uacoe | meopemuueckue | Ilpakmuueckue u
aabopamopHovie
padomut,
KOHMPOIbHbLE
1 BBenenue B 0M0JIOTHI0 4 4
2 Yactsl. Ilpoucxoxaenue u 12 12
HAYaJbHbIE ITANbl PAa3BUTHS KH3H
Ha 3emJie
2.1 | Pazgen 1. MHOrooOpa3sue XKHBOTO 5 5
Mupa. OCHOBHBIE CBOWCTBA
JKMBOUW MaTepUH.
2.2 | Pazgen 2. Bo3sHUKHOBEHHE KU3HU 7 7
Ha 3emIe.
3 Yacrb 2. YueHne 0 KjIeTKe 37 32 5
3.1 Paznen 3. Xumuueckas opranmuzanus| 13 11 2
KJIETKHU
3.2 Pasnen 4. Peanuzanus 8 7 1
HaCJIEACTBEHHON MH(POPMAIIHH.
MeTaboau3M.
4 Paznen 5. Ctpoenue u GpyHKIIMH 16 14 2
KJIETOK.
5 Yacre 3. PazMHOKeHHE B 26 25 1
HHIMBHUAYyaJbHOE Pa3BUTHE
OpPraHu3MoB.
5.1 Pasznen 6. PasmHOXeHHE 7 7
OpPTaHHU3MOB.
5.2 | Paznen 7. UnnuBuayanpHOe 19 18 1
pa3BUTHE OPraHU3MOB (OHTOT€HE3).
6 Yactb 4. OCHOBBI reHETHKH U 25 21 6
CeJIEKIUH.
6.1 Pasnen 8. OCHOBHBIE HOHITHUS 2 2
T€HETUKH.
6.2 Paznen 9. 3akonomepHOCTH 12 9 3
HACJICTOBaHMsI PU3HAKOB.
6.3 Pa3nen 10. 3akOHOMEpPHOCTH 6 4 2
H3MCHYHUBOCTH.
6.4 Pasnen 11. OCHOBEI CENIEKIINN. 5 5
7 Oo6o0mawmumii ypoxk no kypcey 10 1 1
KJjacca
11 kaacce
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49 43
1 Yactsp 1. Yuenue 00 3BoII0IHH
OpPraHnvyecKoro Mupa
1.1 | Pa3gen 1. 3akoHOMEpHOCTH 26 22
pa3BUTHS KUBOH NMPUPO/bI.
IBOJOIHOHHOE YUEHHeE.
1.1.1 3 3
Tema 1.1. Mctopus npeacraBieHuit
0 Pa3BHUTHU KM3HU HA
3emie.
1.2 Tewma 1.2. Ilpenmnocsuiku 2 1
BO3HHUKHOBEHHS Teopuu Y.
JlapBuHa.
1.3 | Tema 1.3. DBomIOLMOHHAS TEOPHUS 8 7
Y. JlapBuHa.
1.4 Tema 1.4. CoBpeMeHHbIE 13 11
MIPEJICTABJICHHS O MEXaHHU3MaX U
3aKOHOMEPHOCTSIX IBOJTFOITHH.
MuKpo3BOTIOIUA .
2 22 20
Pazgen 2. Makpo3BoJIIOIuUs.
BuoJsiornyeckue nocjaeacTBus
npuoodpeTreHust
NpHucnoco0IeHmi.
2.1 Tewma 2.1. 'naBHbIC HaNIPaBJICHHUS 11 9
OHOJIOTUYECKOM YBOIIOLHH .
2.2 Tema 2.2. ITyTtu gocTuxKeHus 11 11
OHMOJIOrMYeCKOro mporpecca
3 22 20
Yacrs I1. PazButue
OpPraHu4yecKoro Mupa.
3.1 12 10
Pa3nen 3. Pa3BuTHe :KM3HH HA
3emute.
3.2 Tema 3.1.Pa3Butue >ku3HH B 2 2
apXEHUCKOM U MPOTEPO30MCKON Ipe
3.3 Tema 3.2. PazButne ku3HHU B 3 3
TAJICO30MCKOM 3pe.
3.4 Tema 3.3. Pa3zButne ku3HH B 3 3
ME3030HCKOI 3pe.
3.5 Tema 3.4. Pa3ButHe KU3HU B 3 1
KaIHO30MCKOM dpe.
3.6 9 9
Pasnea 4. IIpoucxosknenne 4eao0Bex
3.6.1 | Tema 4.1. [TonoxeHue yeaoBeKa B 2 2
CUCTEME KHBOTO MUpPa
3.6.2 | Tema 4.3. Ctaguu SBOIIOLINH YeJIOBEK] 4 4
3.6.3 | Tema 4.4. CoBpeMeHHBII Tart 2 2

OBOJIIOIIMH YCJIOBCKA
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Yacts I11. BzanmooTHOIIEHN A
OPraHu3Ma M cpebl

4.1 5 5
Pa3nes 5. buocdepa, ee crpykrypa i
byHkumu

4.1.2 | Tema 5.1. CtpykTypa 6rochepsl 2 2

4.1.3 | Tema 5.2. KpyroBopoT BEIIECTB B 3 3
pUpoJIe

5 11 11

Pasznen 6. )KusHe B cooOI1iecTBax.
OCHOBBI 3KOJIOTUH

5.1 Tema 6.1. Hcropust popmupoBanus 2 2
COOONIECTB KUBBIX OPTaHU3MOB

5.2 Tema 6.2. buoreorpadus. OCHOBHbIC 2 2
OMOMBI CYIIIH

5.3 Tema 6.3. B3aumooTHOIIICHUS 2 1 1
OpraHu3Ma U Cpejibl

5.4 Tema 6.4. BzaumMoOoTHOIICHUS 5 5
MEX]Ty OpraHu3MaMu

6 9 9
Paszgen 7. buocgepa u 4esnoBek.
Hoocdepa

6.1 Tema 7.1. Bo3zaeiicTBue yenoBeka 2 2

Ha MPHUPOJY B IIpoIiecce
CTAHOBJIEHUS 00IIIeCTBA

6.2 Tewma 7.2. Ilpupoausie pecypcsl U 2 2
WX HCIIOJIb30BAHHE
6.3 Tema 7.3. [1ocnencrBus 2 2

XO03IUCTBEHHOMN JAeATEILHOCTH
YEJI0BEKA I OKPYKAKOLIEN CPEIbl

6.4 Tema 7.4. OxpaHa npupoas! U 3 3
MEPCIEKTUBBI
parroHaILHOTO
MIPUPOJIOTIOITH30BAHUSI.
7 Paznen 8. buonuka 6 6
Hroro | 207 185 22

Paznen 7. YueOHO-MeTOAUYECKOE o0ecieueHne
o0pa3oBaTeIbLHOIO Mpoiecca
. JluTepaTypa nJisi y4UTeNs:

1. B.b. 3axapos, C.I'. MamonToB, H.. Conun, E.T. 3axapoBa O6mas Ouonorus. 10-i
KJ1acc. Y4eOHUK JUIsl yriyOaeHHOTro u3ydeHus ouonoruu. M., JIpoda, 2019r.

2. 3axapoB B.b., MamontoB C.I'., Connn H.U., 3axaposa E.T. O6mas Ouonorus. 11-ii
KJ1acc. Y4eOHUK JUIs yriryOaeHHOTo u3ydeHus ouosnoruu. M., JIpoda, 2019r.

3. Tlporpammsl st ob1ieoOpa3oBaTenbHBIX yupexkaeHuid. [IpupomoBenenue. 5 kmacc.
buonorus. 6 — 11 xnaccel. (aBrop B.B. 3axapos ) M.: [Ipoda, 2016r.

4. O6mas 6uonorus. 10-11 kmaccel: MeTonnyeckoe nocodue k yueonuky B.b. 3axaposa,
C.I''MamonToBa, H.M. Conmna «OOmas oOuonorus». T.A. Kozmosa, H.M. Conun;, mnon
penakuueit B.b. 3axaposa. — M.: [lpoda, 20015

5. KosnmoBa TA. Meroanueckne peKOMEHIAIMK 10 HCHOJb30BaHMI0 y4deOHMKa B.B.
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3axapoBa, C.I. MamonroBa, H.M1. Conuna «OO6mas Ouomorus. 10-11 kimacce» mpu
M3y4eHUN OMOJIOTHH Ha 6a30BOM U NpodmiibHOM ypoBHE. - M.: JIpoda, 2012. - 48c;
6. Kosnosa TA. O6mas 6uosnorust 10-11 ximaccel. Meroanyeckoe nocodue kK yueOHUKy B.
b. 3axaposa, C. I'. MamonToBa, H. 1. Connna «O06mas 6uonorusy». - M.: JIpoda, 2011.
- 224c;
7. Ilporpammbl s 06mieoOpazoBaTenbHBIX YyupexzaeHuil. [lpuponoBenenue. 5 kiacc.
buonorus. 6 11 knaccer. - M.: [Ipoda, 2010. - 138 c;
8. COopHuK HOpMATUBHBIX TOKyMeHTOB. buonorus /Coct. D.J1. JInenpos, A. I'., Apkaases.
- M.: [Ipoda, 2006;
JAOTIOJHUTEIbHOI JIUTEePATYPhI A1 YUUTEJIS:
1 baryeB A.C., I'ynenkoBa M.A., EneneBckuii A.I'. buosorus. bonbiioil cnpaBoYHUK ajs
IIKOJIbHUKOB M MOCTYIAKIIKX B BY3bl. - M.: [Ipoda, 2014;
2. bonrosa U. B. Coopuuk 3amad mo OOIieit OMOIOruu sl TOCTYNAIONINX B BY3bI. -
M.: «Onukc 21Bex» «Mup u obpazoBanuey, 2005;
3. Koznosa T.A., Kyumenko B.C. buonorus B tabnuuax 6-11 xmaccel. CrpaBouHoe
nocobue. - M.: JIpoda, 20012;
4. ITumenoB A. B., [lumenoBa U.H. buonorus. Jlunaktudueckue mMaTepuaiibl K pa3aeny
«O6mmas ouonorus». - M.: «M3marenscteo HL DHACy, 2004;
5. Peoposa JI.B., IlpoxopoBa E.B. AkTuBHble (OpMBI U METOABl OO0yUEHHS
ouonoruu. - M.: IIpocsemnienue, 1997;
6. ®pocun B.H., CuornazoB B.W. ['oToBuUMCS K €IWHOMY TrOCYIapCTBEHHOMY
sk3aMeny: OOmias 6uonorus. - M.: JIpoda, 2014. - 216c;

Il. JIuTtepaTypa ajisi yqammxcs:
1 baryeB A.C., 'ynenxoBa M.A., EneneBckuii A.I'. buonorus. bonbiioil cnpaBoYHMK s
IIKOJILHUKOB U MOCTYMAOMUX B BY3bL. - M.: [Ipoda, 2014;
2. ®pocun B.H., CuBornazoB B.UM. ['oToBUMCS K €IMHOMY TOCYIapCTBEHHOMY 3K3aMEHY:
O6mas 6uonorus. - M.: [Ipoda, 2014. -217c.

3. Aopeca caiimoe ¢ HHTEPHETE

4. www.bio.1september.ru - razera «buonorus» - npuioxenue K «1 ceHTIOps»

5. www.bio.nature.ru - Hay4HbIC HOBOCTH OHMOJIOTHH

6. www.edios.ru - Diioc - HEHTp JUCTAaHIIUHOHHOTO 00pa30BaHuUs

7. www.km.ru/education - YueOHble MaTepuanbl ¥ ClIOBapd Ha caiite «Kupwii u
Medoauii»

8. http://www.gnpbu.ru/web_resurs/Estestv_nauki_2.htm. TTogbopka unTepHeT-
MaTepHaJIoB Ui yUUTeIeH OMOIOruu Mo pa3HbIM OMOJIOrMYECKUM JUCIUTUITMHAM

9. http://charles-darvin.narod.ru/ DnekrponHsie Bepcuu npousBeneuuii U.lapBuna

10.http://www.ceti.ur.ru Caiit I{eHTpa 3K0I0rH4YecKOro o0y4eHus 1 HHHOPMAIUU

11.http://school-collection.edu.ru Eaunas xosiekius iudpoBsIX 00pa3oBaTeIbHBIX

pecypcoB
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Pa3nea 8. Ilnanupyemble pe3yJIbTaThl H3y4YeHHUS
Y4eOHOro nmpeamera

Yyammecs 0IKHEI 3HATD:

— MIPE/IKOB YEJIOBEKA, UX XapaKTepHbIE YEPThl, 00pa3 )KU3HU;

— OCHOBHBIE PKOJIOT'MYECKHE IPOOIIEMBI, CTOSIIME [IEPE]] COBPEMEHHBIM UEJI0OBEUECTBOM;

— I[paBUJIa TOBEACHUS YEJIOBEKA B OMACHBIX CUTYALUSIX IPUPOIHOTO IPOUCXOKICHUS;

— IpocTelre cnocoObl OKa3aHUs IEPBOI MOMOIIM IIPU 0KOrax, 0OMOPOXKEHUH U JP.

VYyamuecs N0KHbI yMETh:

— OOBSICHATh MPUYHMHBl HETATUBHOI'O BIIUSHMS XO3SMCTBEHHOH JEATEIbHOCTH YEJIOBEKA Ha
IpUpOAY;

— OOBSICHATD POJIb PACTEHUN U JKUBOTHBIX B )KU3HU UEJIOBEKA;

— 000CHOBBIBAaTh HEOOXOMMOCTH MIPUHATHUS MEP 110 OXPAHE KUBOK MPUPOJIBL;

— co0utro1aTh MpaBuJiia MOBEICHUS B IPUPOJIE;

— pa3Nnu4aTh Ha KHUBBIX 00BEKTaX, TAOJUIIAX OMACHBIC /IS KU3HU YEJIOBEKA BHJIbI pACTCHUI
U )KUBOTHBIX;

— BECTU 3/I0pOBbIl 00pa3 *HU3HU U MPOBOAUTH OOpbOY C BPEIHBIMHM NPUBBIYKAMH CBOMX
TOBapPHUIIICH.

MertanpeameTHble pe3yJibTaThl 00y4eHHs

VYuamuecs 10JIKHbI YMETb:

— paboTaTh B COOTBETCTBUU C ITOCTABJICHHOW 3aj1a4eii;

— COCTaBJIATh IPOCTOM U CIIOKHBIN IUIaH TEKCTA;

— y4acTBOBAaTh B COBMECTHOMH J1€ATEIbHOCTH;

— paboTaTh ¢ TEKCTOM naparpada u ero KOMIOHEHTaMHU;

— y3HaBaTh U3y4aeMble 0OBEKTHI Ha Ta0IMLIaX, B IPUPOJE.

JIn4HOCTHBIE pe3yIbTaThl 00y4eHusl

— (hopMUpOBaHHE OTBETCTBEHHOTO OTHOIICHHS K 00YYEHHIO;

— (hopMUpOBaHME NIO3HABATEIILHBIX MHTEPECOB U MOTUBOB K 00YUEHHUIO;

— (hopMUpOBaHHE HABBIKOB TIOBEACHUS B IPUPO/IE, OCO3HAHUS IICHHOCTH JKUBBIX O0BEKTOB;

— 0CO3HaHME LIEHHOCTH 3/J0POBOT0 U 6E€30I1aCHOTr0 00pa3a >KU3HU;

— (popMHpOBaHUE OCHOB 3KOJIOTUYECKON KYJIBTYPHI.

( )

woou,
OO0,
W iy,

% [JOKYMEHT NOAMMCAH
i ONEKTPOHHOW MOAMUCHLIO

CepTudumkar:
4555759F2A5D18CD97D220C608820BE49C89D320
Bnapgeneu: MypbiwkuHa EneHa BagumoBHa
LencteuteneH: ¢ 15.09.2021 go 15.12.2022
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