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MOSACHUTEJBHASA 3AIINCKA

[Iporpamma mo ydueb6HOMY mpeamery "buonorus" (manee - Owomorus) Ha
ypOBHE cpenHero oduiero oOpa3oBaHHs pa3padoTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu rmnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX TIOJIOKEHUH (eepabHOI paboyeil mporpaMmbl BOCIIUTAHUS.

YuaeOuslii npeamer «buonorusi» yray6nénnoro ypoBHs uszydenust (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeAMeTHoOU oOnactu «EctecTBeHHO-
HayudHble ipeaMeTh». CornacHo nonoxeHussM GI'OC COO npodunpHbie yuyeOHbIE
NpeAMEThl, H3ydyaeMble Ha YriayOJIE€HHOM ypOBHE, SBISIOTCS — CIIOCOOOM
nuddepenupann  oOy4eHUsT Ha YpPOBHE CpeaHero oOiiero oOpa3oBaHus u
MPU3BAaHbl O0ECMEUUTh MPEEMCTBEHHOCTh MEXKJY OCHOBHBIM OOIIUM, CpPEIHUM
o01mMM, cpeHUM MpodheCcCHOHATBHBIM U BBICIIUM OoOpa3oBaHueM. B To ke BpeMs
KOKIBIM M3 JTHX Y4eOHBIX TMPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE PEIICHHE O00pPa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/1a4, CBSI3aHHBIX C NpodopuUeHTAIMEd OO0ydYaroUUXCsi U CTUMYJIMPOBaAHUEM
MHTEpeca K KOHKPETHOM 00JacTH HAy4YHOTO 3HAHUS, CBSI3aHHOTO C OMOJIOTHEH,
MEJIULIMHOM, KOJIOTUEHN, TICUXOJIOTUEN, CIIOPTOM HIIM BOCHHBIM JIEJIOM.

[Iporpamma no yueOHomy npeameTy "buonorus" naét npencraBieHue o 1elu
U 337la4ax M3y4yeHus y4yeOHoro npeamera «buonorus» Ha YriyOJIEHHOM YpPOBHE,
ompenenser o0s3aTeabHOe (MHBAPUAHTHOE) TMPEIMETHOE COJIepkKaHUEe, €ro
CTPYKTYpUpPOBAaHHME IO pa3fenaM M TeMaMm, paclpeleleHue Mo Kiaccawm,
PEKOMEHYEeT TMOCIEAOBATeIbHOCTh M3Y4YeHUs Y4YEOHOro marepuayia ¢ y4ETOM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€W, JIOTUKH Y4eOHOro Tpollecca,
BO3PACTHBIX 0COOEHHOCTEN oOyJaromuxcs. B mporpaMmmMe o 6uosioruu peajin3oBaH
MPUHIINAT MPEEMCTBEHHOCTH C U3yUYE€HHEM OMOJIOTMH Ha YPOBHE OCHOBHOI'O OOIIIETO
oOpa3zoBaHus, Oyarojaps dYeMmMy MPOCMATPUBAETCS  HANPABJICHHOCTh  Ha
MOCJICYIONIEe pa3BUTHE OWOJOTHYECKUX 3HAHWM, OpPHEHTHPOBAHHBIX Ha
dbopMUpOBaHUE  E€CTECTBEHHO-HAYYHOI'O  MHUPOBO33PCHHS,  IKOJOTHUUYECKOTO
MBIIIUICHUS, IPEJICTABICHUHN O 3J0pOBOM 00pase KU3HHU, Ha BOCIIUTAaHUE OEPEKHOTO
OTHOIIICHHS K OKpY’Karollel mpupoiHoi cpene. B mporpaMme mo OMOJIOTHN Takke
MOKa3aHbl BO3MOXKHOCTH yueOHOro mpeamera «buonorus» B peanuszanuu
tpeboBannii ®I'OC COO K TUTAHHPYEMBIM JHYHOCTHBIM, METANpPEIMETHBIM U
MpeAMETHBIM pe3yJibTaTaM 00yUeHHs U B JOPMHUPOBAHUU OCHOBHBIX BUIOB y4eOHO-
MO3HABATEJIbHOM  JESTENIbHOCTH OOyYaromuXcsi IO OCBOCHHMIO COJIEpKaHUs
OMONIOTHYECKOT0 00pa30BaHMs HA YPOBHE CPETHETO 00IIEero 00pa3oBaHusI.

VYueOnsbiii npeamer «buonorus» Ha ypoBHE CpelHEro ooimero oopa3oBaHus
3aBepuIaeT OnoIornuecKoe 00pa3oBaHMUE B IIKOJIE U OPUEHTUPOBAH HA PACHIMPEHUE
U yriIyOJieHre 3HaHUM 00y4aromuxcs 0 AKUBOM MPUPOJIe, OCHOBAX MOJIEKYISPHOU U



KJIETOYHOW OMOJOTHH, SMOPUOJIOTUN M OMOJIOTUU PA3BUTHA, T€HETUKHU, CENEKIINH,
OMOTEXHOJIOTUH, FBOJIFOLIMOHHOTO YUEHUS U SKOJIOTHH.

Wzyuenne yueOHOro mnpeamera «buomnorus» Ha yriyOlIeHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYAIOIIUXCSA K TMOCIEAYIOIIEMY IOJIYyYEHHUIO
Ouonornyeckoro  oOpa3oBaHMsl B By3ax M OpraHu3alusxX CPEIHEro
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEPKaHUS COCTaBISIET CUCTEMA
OMONOTMYECKUX  3HAHWUW, TMOJYYEHHBIX TMPU HU3YYCHHH  OOYyYaIOUIUMHUCS
COOTBETCTBYIOIIUX CHUCTEMAaTHYECKUX Pa3/eioB OMOJIOTMM HA YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUSA TOJy4aroT pa3BuTue. Tak,
pacmMpeHsl U yriyojieHbl OHOJIOTMYECKHE 3HaHMS O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepHsX, OpraHU3ME 4YeJIOBEKa, OOIIMX 3aKOHOMEPHOCTSIX JKW3HH,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOrMYECKUE CBEAEHUS ITPUKIIAHOTO U MTOMCKOBOIO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanusi OMOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMH 3HAHUSMH, MOJYYEHHBIMH OOYYAIOIIMMHCS MPU H3YYECHUU
(bU3UKK, XUMUH, reorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpammsl 1o ydyeOHOMYy mnpeamery "buornorus" oTpaxaer
CUCTEMHO-YPOBHEBBIH U 3BOJIOLUUOHHBI MOAXOABI K HU3YYEHHIO OHOJIOTHUH.
CorylacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE IS )KUBBIX
CUCTEM Pa3HOT0 YPOBHS OpTraHU3AIlMH, BOJIOLMH OPraHUYEeCKOro Myupa Ha 3emiie,
COXpaHeHUs1 OMOJIOTMYECKOro pa3HooOpasus miuaHeTsl. Tak, B 10 kinacce uydarorcs
OCHOBBI MOJICKYJIIPHOW M KJICTOYHOM OHOJIOTHH, SMOPHOJIOTHH W OHOJIOTHH
pa3BUTHUS, TEHETUKU U CEJIEKIUH, OMOTEXHOJOIMH M CHUHTETUYECKOW OMOJIOrHH,
aKTyaJU3UPYIOTCsS 3HaHMSI OOydYarolIMXCsl MO OOTaHUKE, 300JI0TMH, aHAaTOMUH,
¢dbusunonoruu yenoeka. B 11 kiacce u3yqaroTcsi IBOJIIOIIMOHHOE YYEHUE, OCHOBBI
HKOJIOTUH U YueHue o buocdepe.

VYuebnsiii mnpeamer «buonorus» mpu3BaH  00€CIEUUTh  OCBOCHHUE
00y4aroIUMHUCS OMOJIOTUYECKUX TEOPUH U 3aKOHOB, HJIE€H, IPUHIUIIOB U MPaBUJI,
JIe)KAIUX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHbBI MUPA, 3HAHUM O
CTPOEHUH, MHOT000pa3vM M OCOOCHHOCTSAX KJIETKHU, OpraHu3Ma, IOy,
OMOLIEHO3a, 9KOCUCTEMbI, O BBIAAIOUIMUXCS HAYYHBIX JOCTUKEHUSAX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOTrHYecKuX 3HaHWM. J{is
pa3BUTUSL M TOJJACpXKaHUS HHTEpeca OO0ydaromuxcs K OHOJIOTHH Hapsay co
3HAYUTEIBbHBIM 00BEMOM TEOPETUUYECKOIO0 MaTepuala B COAEPKaHUM MPOTPaMMBbl
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEN CTAHOBJICHHUS U Pa3BUTHUS
TOM WJIK MHOM 00J1aCTH OMOJIOTMH, BKJIAI0M OT€UECTBEHHBIX U 3apyOeKHBIX yUEHBIX
B pPEILIEHUE BAXKHEUITNX OMOJIOTHYECKUX M SKOJOTHUYECKUX PoOIeM.

Lenb n3yuenus yueOHnoro npenmera «buonorus» Ha yriyOaéHHOM YpOBHE —
OBJIaJIcHHE  OOYy4YalOIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOM



OpraHW3allid JKUBBIX CHUCTEM pa3HOTO paHra © TNPUOOPETCHHE YMEHHM
WCITOJIB30BaTh OTH 3HaHUS B (JOPMHUPOBAHUM MHTEpPEca K OmpenenEéHHoN o0macTu
npo(hecCHOHANBFHOM JAESITENbHOCTH, CBSI3aHHOW C Ouosioruei, Wi K BBIOOpPY
y4eOHOTr0 3aBeICHUS IJIs1 TPOJIOJKEHUS OMOJIOrMYECKOT0 00pa3oBaHusl.

JocTikeHue 1enu u3ydeHus ydyeOHoro nmnpeamera «buomorus» Ha
yrayOon€HHOM ypoBHE 00€CTIeUunBACTCS PEIICHUEM CIICIYIONTUX 3a0a4:

OCBOCHHE OOYYArONTUMUCS CHUCTEMbI OMOJOTUYECKUX 3HAHWUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIHIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiax, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOEHUH, MHOTo0oOpa3uM U OCOOCHHOCTSX OHUOJOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MONYJIALHMS, BU, OMOTeOLEeH03, Onocdepa); 0 BBIAAIOIIUXCS OTKPBITHUIX
Y COBPEMEHHBIX MUCCIIEOBAHUSIX B OMOJIOTHH;

O3HAKOMJICHHE OOYy4YaloIIMXCA C METOJaMH IO3HAHMS >KUBOU MPHUPOIBI:
UCCJIEIOBATENIbCKUMU  METOJJaMU  OMOJIOTUYECKUX HayK (MOJEKYJISIpHOW U
KJIETOYHOUM OMOJIOTMH, SMOPUOJIOTUM U OUOJIOTUM PAa3BUTHS, TCHETUKU U CEIICKIIUU,
OMOTEXHOJIOTUM M CUHTETUYECKOW OWMOJIOTHM, MaJCOHTOJOTHH, HSKOJIOTHH);
METOJJaMU CaMOCTOSITEILHOTO TMPOBEICHUS OHOJIOTMYECKUX HCCICIOBAaHUN B
nabopatopurn W B mOpupoae (HaOMIOJCHHE, HU3MEPEHHE, OKCIIEPUMEHT,
MOJICIUPOBAHUE);

OBJaJicHUE OOYYaIOIMMUCA YMEHHSIMHU: CAMOCTOSITEIbHO  HaXOJUTh,
aHaJTM3UPOBAaTh M HCMOJb30BaTh OMOJIOTHYECKYIO HH(GOPMAIIMIO; TO0JI30BaThCS
OMOJIOTUYECKOH TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM ¢  COIMAIBHO-DKOHOMHUYECKUMHU M  HKOJOTHYECKUMU
npo0jemMaMu 4YeOBEYECTBA; OIICHUBATh TMOCIEACTBUS CBOCH NESITEIBHOCTH TIO
OTHOIIICHUIO K OKpYXKalIlel NpUpPOAHOM cpeae, COOCTBEHHOMY 370POBBIO U
3MI0POBBIO  OKPYXKAIOIIUX  JIIOJIeH; OOOCHOBBIBAaTH W COOMIOJATH  MEPHI
npoduiiakTUKA WHGEKIIMOHHBIX 3a00J€BaHUM, MpaBuiia TOBEACHUS B MPUPOJIC U
oOecrieueHus 6€30MacCHOCTH COOCTBEHHOM KU3HENEATCTLHOCTH B UPE3BBIYANHBIX
CUTyallMsX TMPUPOJHOTO U TEXHOTEHHOIO  XapakTepa; XapaKTepHU30BaTh
COBPEMEHHbBIC HayYHBIE OTKPBITHS B 00J1aCTH OUOJIOTHH;

pa3BUTHE y 00YUYAIOIIUXCS HHTEUICKTYyaIbHBIX U TBOPUECKUX CIIOCOOHOCTEHN B
MpOIIECC€ 3HAKOMCTBA C BBLAAIOIIUMUCS OTKPBITHSIMA U COBPEMEHHBIMH
WCCJICIOBAHUSIMU B OHWOJIOTHH, PEIIAEMBIMU €I TMPOOJIeMaMH, METOJ0JIOTHEN
OMOJIOTMYECKOT0 UCCIICIOBAHMS, IPOBEACHUS IKCIIEPUMEHTATILHBIX UCCIICIOBAaHUH,
peleHusi OMOJOTHYECKUX 3aJad, MOJACIUPOBAHUS OHOJOTMYECKUX OOBEKTOB H
IIPOLIECCOB;

BOCIIUTAHUE y 00YyJaroNuXcs IICHHOCTHOT'O OTHOIIEHUS K JKUBOW MPHUPOC B
IIEJIOM M K OTJICTBHBIM €€ 00bEKTaM U SIBJICHUSM; (OPMHUPOBAHUE IKOJIOTUUECKOH,



T€HETUYECKON TPaMOTHOCTH, OOIIEH KyJIbTYphl IOBEICHHS B PUPO/IS; MHTETPAIIUN
€CTECTBEHHO-HAYYHBIX 3HAHUM;

npuobpeTeHrue  OOyYaroMIMMHCS ~ KOMIIETEHTHOCTH B pallMOHaJIbHOM
PUPOAOTIOIL30BaHUH (COOIOICHHE TIPABIII IOBEICHUSI B IPUPO/IE, OXPAHbI BUJIOB,
KOCUCTEM, Ouochepsl), COXpaHEHHUHM COOCTBEHHOTO 3/I0POBbSI U  3J10POBbS
OKpyXXalmux Jrojned  (cobmomeHuss Mep mnpodunakTuku — 3a00JIeBaHUH,
oOecrnieueHrne O€30MaCHOCTH KHU3HEACSITETPHOCTH B YPE3BBIYAMHBIX CHUTYaIHIX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJOTUYECKUX 3HAHUNM U YMEHUHN B TOBCEAHEBHOM JKU3HU;

CO3/laHME€  YCJIOBMM  JUIsI  OCO3HAHHOTO  BbIOOpa  OOyyaroluMUCs
VHIMBUTyaJIbHOU o0pa3zoBaTeIbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
NOCJIEAyIOIIEMY TPO(PECCHOHATIBHOMY CaMOOINPEEICHUI0, B COOTBETCTBUM C
WHIMBUTyaJIbHBIMU UHTEPECAaMH U MOTPEOHOCTSIMU PETHOHA.

OO0111ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YEeHHE OUOJIOTMU Ha YIITyOJICHHOM
YpOBHE CpeaHero ooOmero oopasosanus, cocrabiser 204 gaca: B 10 xmacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 gaca (3 yaca B HEZIel0).

OT6op opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUeHHS OMOJIOTUU
OCYIIECTBJISIETCSL ¢ YYETOM CHElU(pUKU €ro COJEp>KaHHWs U HalpaBJIECHHOCTH Ha
MPOJIOJDKEHNE  OMOJIOTUYECKOro  oOpa3oBaHMs B OpraHU3AIMSIX  CPEIHETO
po¢heCCUOHATIBHOTO U BBICIIETO 00pa30BaHUsI.

OO0s13aTeNbHBIM YCIOBUEM NPU 00YUEHUU OMOJIOTUU HA YIIIyOJIEHHOM YpPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OpPATOPHBIX M TpakTU4Yeckux padot. Taxxke ydactue
OOy4YaroIIMXCs B BBIMOJIHEHUH MPOEKTHBIX U Y4EOHO-UCCIIEI0BATENBCKUX PaboT,
TEMaTHUKa KOTOPBIX OIMPEACNIICTCS yUUTENIeM Ha OCHOBE UMEIOIITUXCSI MaTepUaIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIOBHH.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Copnep:kanue TporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyjaapcTBeHHou utorooit arrecraruu (I'MA).

Tema 1. buosiorusi kKak Hayka

CoBpeMeHHass OnoJIorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Ouosiornu.  buonornueckue HaykM M U3y4yaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIbHbIC, TPUKIAJHBIE KM TMOUCKOBBIE HAy4YHBIE HCCIECIOBAaHUS B
OHMOJIOTHH.

3HadeHune OHoJIOoruK B (POPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonoruei. 3HaueHHE OMOJIOTUU B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJOBEKA: MEIAULIMHE, CEIbCKOM XO3SMCTBE,
MIPOMBIIIJIEHHOCTH, OXPAaHE TPUPOJIBI.

JlemoHcTpanuu

[Toptpetsi: Apuctorens, Teodpacr, K. Jlunneit, XK. b. Jlamapk, U. JapsuHn, V.
l'apseit, I'. Mennens, B. U. Bepuanckuit, WM. I1. 11aBnos, . . Meunukos, H. N.
Bagunos, H. B. Tumodees-Pecosckuii, JIx. Yorcon, ®@. Kpuk, /I. K. benses.

Tabmuubr 1 cxembl: «CBsI3b OMOJIOTMM C JAPYTUMHU Haykamu», «Cucrema
OMOJOTUYECKUX HAYK.

Tema 2. 7KuBble cuCTeMbI U UX H3YY€HHUE

JKuBble cuUCTEMBI Kak MpeaMerT u3ydeHus Ouonoruu. CBOMCTBA >KHMBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHCKPETHOCTh U IEJIOCTHOCTb,
CI0KHOCTh M YIOPSAIOYEHHOCTb CTPYKTYPBI, OTKPBITOCTb, CAMOOpPraHU3alus,
CaMOBOCITPOM3BEICHUE, PA3IPAKUMOCTh, U3MEHYMUBOCTD, POCT U PAa3BUTHE.

YpoBHU OpraHu3alld KUBBIX CHUCTEM: MOJICKYJISIDHBINA, KJIETOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHBIN, MOMYJISIHMOHHO-BUIOBOM, 9KOCHUCTEMHBIN
(buoreoneHotTuyeckuit), oOuochepuwiii. Ilporecchl, TpoUCXOIAlIEe B KUBBIX
cuctemax. OCHOBHbIE TpPH3HAKH >XKUBOTrO. JKW3HB Kak ¢opma CyIIECTBOBAHUS
Marepuu. Hayku, n3ydaromme x’uBble CUCTEMBbI HA PA3HBIX YPOBHSIX OPTraHU3ALUU.

N3yueHne >XKuUBBIX cucTeM. Meroasl Ouosiorudeckord Hayku. HaGmronmeHwue,
M3MEpPEHME, IKCIIEPUMEHT, CUCTEMATU3alus, MeTaaHanus. l[lonarue o 3aBuCUMON U
He3aBUCUMOM TiepeMeHHOU. [InanupoBanue skcnepumenta. IlocraHoBka u
npoBepka rumnote3. Hynesast runote3a. [lorsTie BHIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouonormueckux pgaHHBIX. OIlEHKa JOCTOBEPHOCTH MMOJYYSHHBIX
pe3yabraroB. [IpuunMHBI UCKaXEHUsA PE3YyJIbTATOB JKcnepuMeHTa. [loHsATHe
CTaTUCTUYECKOTO TECTA.

JleMoHCTpanun



Tabmupt u cxembl: «OCHOBHbIE TPU3HAKH >KU3HWY», «buonoruueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHU MKUBOTHBIX», «CHCTEMBI
OpraHOB YeJIOBEUECKOro opraHusma», «buoreonenosy, «buocdepa», «Meroabt
W3YUYEHHUS )KUBOU MTPUPOJIBI».

O6opynoBanue: 1a0opatopHoe 00OPYIOBAHUE JIJIsi TPOBEACHUS HAOIIOICHU,
WU3MEPEHUN, DKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30BaHWE pPa3IUYHBIX METONOB MpPH
W3YUYEHUH JKUBBIX CUCTEM.

Tema 3. buoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHUIA KuBoro. Kcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. llIBanH,
M. Ilineitnen, P. BupxoB). OCHOBHBIE IOJOXKEHHUS COBPEMEHHON KJIETOUYHOM
TEOPUHU.

MeTtoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIUS,
xpoMarorpadusi, 31eKTpodope3, METoI MEUYEHBIX aTOMOB, AU(EepeHInaTbHOE
HEHTPU(PYTUPOBAaHUE, KYJIbTUBUPOBAHUE KIETOK. HM3yuenue ¢urcuposannvix
K1emok. DIEKTpOHHAsT MUKpockonus. Kougoranvuas muxpockonus. Bumanvroe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpauumn

[Toptpetsr: P. I'yk, A. JleBenryk, T. [lIBann, M. lllnelinen, P. Bupxos, K. M.
bap.

Tabmuubl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«HMcTopus pa3BUTUA METOJO0B MUKPOCKOIIUI.

OOopyioBaHHEe: CBETOBOM MMKPOCKOIN, MHKpPOIpenapaTbl pacTUTENbHbIX,
YKUBOTHBIX U OaKTEpUAIBbHBIX KIJIETOK.

IIpakTuyeckas padora «M3yueHne MeETONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, snexrpodopes, auddepeHmaTbHOe IEeHTPUGYTUPOBAHUE,
[T11P)».

Tema 4. Xumuueckasi Opranu3anms KJICTKH

XUMHYECKAN COCTaB KJIETKA. Makpo-, MUKpPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Boga u e€ poJib Kak paCTBOPHUTEIA, PEareHTa, y4acTUe B CTPYKTYPUPOBaHUU KIIETKH,
TEIUIOperyIsiuruu. MuHepanbHbIe BEIIeCTBA KJIETKU, UX Ouojoruueckas posb. Posb
KaTUOHOB M aHUOHOB B KIIETKE.

Opranuyeckne BelIEeCTBA KIETKUA. buosormyeckue mnonumepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTypsl OenkoBoi Mousiekysibl. [lepBuunas
CTpyKTypa Oenka, HenTHIHAs CBsI3b. BTopuuHas, TpeTHuHas, YeTBEPTUYHAS
cTpykTyphl. [lenatypamus. CpoiictBa OenkoB. Kiaccupukamus Oenkos.
buonorunueckue GpyHkunu 6enkoB. [Ipuonsi.



VYraeBoasl. MoHOCaxapubl, AUCaXapyibl, OJIMTOCAXAPUbI U MOTUCAXaPUIbIL.
OOmuit  mnaH cTpoeHus ©  (UBHKO-XMMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornueckue GyHKIIUU YTIIEBOJOB.

Jlununpl. M'mapodunbHO-THAPOGOOHBIE CBOMCTBa. Kiaccudukaiys JTUIUI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OOme CBOMCTBa OMOJOTHYECKIX MEMOpPaH — TEKYUYECTbh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennoseie kucnotsl. JJHK u PHK. CrpoeHne HYKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiementapuoctu. IIpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinast cnimpans. MecroHaxoxaenue u ouonorndeckue Gpynkuun JIHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenune monekynel AT®. Makpospruueckue cBsizsu B Moliekyine ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHBIE IEPEHOCUNKU, UX (DYHKIIH B
Kietke. /[pyeue nykneosuompugocpamol (HTD). Cexsenuponanue JJHK. Memoowi
2eHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CtpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3UYECKUE HCCIEA0BaHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTypbl OuOMONekyl. Mooeruposanue
CMpPYKmMypsl U QYHKYUl OUOMONEKYI U UX Komniekcos. KomnvromepHuiti ousaun u
opeaHudecKull cunmes 6UOMONEKYL U UX HENPUPOOHBIX AHATIO208.

JleMoHCTpauumn

[Toptperst: JI. [lomunr, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankinun, O©.
Conrep, C. [Ipy3unep.

Hnarpammel: «Pacnpenenenne XMMHYECKUX JJIEMEHTOB B HEXKUBOU ITPUPOIEY,
«PacripeneneHrne XuMUYECKUX 3JIEMEHTOB B dKUBOU MIPUPOJILH.

Tabnuuel u cxembl: «lleproguueckass Tabaviia XUMUYECKUX DJIEMEHTOBY,
«CTtpoeHue MOJeKysbl BOJbl», «BellectBa B cocTaBe OpraHu3moB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIeKyJbl», «CTpoeHHEe MOJIEKYI
yrieBooBy, «CTpoeHne MoJieKyn JUnuaoBy, «HyKIeMHOBbIE KHUCIOTBI»,
«Ctpoenne Mosnekysibl ATOy.

OO6opynoBaHue: XUMUYECKasl IOCYAa U 000PYI0BaHKE.

JlaGopaTopHasi padora «O0HapykeHHE OCJIIKOB C MOMOIIbIO Ka4eCTBEHHBIX
peaKIuii».

JlaGopaTopHnasi padora «VccinenoBanue HyKJIEMHOBBIX KUCIIOT, BbIIEIEHHBIX
U3 KJIETOK Pa3JIMYHBIX OPraHU3MOBY.

Tema 5. CTpoenue u GQyHKUNH KJIETKH

Tumnbl KIETOK: JyKapuoTHYecKas U Tmpokapuotuyeckas. CTpyKTypHO-
(GyHKIIMOHATIBHBIE 00Pa30BAHMSI KIIETKH.



CtpoeHne mpoKapuoTHIEeCKOM KIeTKu. KineTouHas creHka OakTepuii U apXxei.
Oco0eHHOCTH CTpOEHUs] TeTepoTpOoPHON U aBTOTPOPHONW MPOKAPHOTUUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U GyHKIHOHUPOBAHHUE SyKAPUOTHUECKOM KieTkH. [TnazmMaruueckas
MeMOpana (tuiazmanemma). CTpykTypa IiazMaTudeckol MeMOpansl. TpaHcmopT
BEIIECTB Yepe3 MIa3MaTHIECKYI0 MeMOpaHy: maccuBHbIN (Tudy3us, oonerdi€Hnas
mud¢ys3us), aKTUBHBINA (NMEPBUYHBIM W BTOPUYHBIM aKTUBHBIA TPAHCIOPT).
[Tonynponuiiaemocts MeMOpanbl. PaboTa HaTpuii-KaaueBoro Hacoca. DHJIOIUTO3:
MUHOIMTO3, (aronuro3. Jk3o1uTo3. Kinetounas crenka. CTpykrypa U (QpyHKIUH
KJIETOYHOW CTEHKHU pacTeHUM, rpu0oB.

Hutomna3ma. [{uto3one. Llutockener. [IBrmxenne nuroriazMbl. OpraHouasl
KJeTkd. OTHOMEMOpaHHbIE OPraHOMIbI KIETKHU: dHAoIIa3Marnueckas cetb (D11C),
anmapaT [olbpkM, NM30COMBI, HUX CTpoeHHe U (yHKUMU. B3aumocss3b
OJJHOMEMOpaHHBIX OPraHOUAOB KiIETKH. CTpO€HHE TpaHyJspHOrO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHTe3 pacTBOpuMbIX OenkoB. CHHTE3
KJIETOYHBIX MeMOpaH. [ maakuil (arpanyssipHbIN ) SHAOIIA3MATHYECKUI PETHKYIIYM.
CekperopHas (ynkuus annapara ['onbixu. Moougukayus Oenxkos 6 annapame
Tonvooicu. Copmuposka 6enkos 6 annapame Ionvodicu. TpaHCHIOPT BEIIECTB B
KjeTke. Bakyonu pactutenbHbIX KieToK. Knerounsiii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMIbl  KJIETKM:  MHUTOXOHJPHUH,  IJIACTHUJBI.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne W (QyHKIMA MHUTOXOHApUN u Ttuiactun. [lepBuunsie,
BTOPUYHBIE U CIOXKHbBIE MIIACTUABI (POTOCUHTE3UPYIOIINUX 3YKapHOT. XJIOPOIUIACTHI,
XPOMOILIACTHI, JIEUKOIJIACTHI BBICIIUX PACTEHUM.

HememOpanHubie opraHouabl kiaeTku CTpoeHue W (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. IIpomescymounvie Gunamenmeol.
MukpodunamenTsl. Axkmunosvie Muxkpoguiamenmol. MBbIIEUHbIE  KIETKH.
Axmunogvle KOMNOHenmbl Hemblueunblx Kiemok. MukpotpyOouku. KieTouynsrit
ueHtp. CrpoeHne U JBUKEHUE KIYTUKOB W pecHUYEeK. MUKpOTpyOOUKH
uuToruiasmel. LlenTpuons. benku, accoyuuposanuvie ¢ Mukpoguiamenmamu u
muxpompybouxamu. Momopnvle benxu.

Anpo. OGonouka siipa, XpOMaTUH, KapHoIlia3Ma, SAPBIILIKH, UX CTPOCHHUE U
byakuun. SnepHpiii O0enkoBbIH MaTpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. Idyxpomamuu u cemepoxpomamui. benku
XpoMaTUHA — THUCTOHBI. /{uHamuka s0epHou 00010uku 6 mumosze. Aoephbiil
Mpaucnopm.

Knerounsle BkatoueHuss. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKApHOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI).

JdeMoHCcTpauu



[Toptpetsr: K.C. MepexkoBckuid, JI. Maprymuc.

Tabmuubr u cxembl: «CTpoeHHE SYKapUOTHUECKOW KIIeTKH», «CTpoeHue
JKUBOTHOM  KJeTKW», «CTpoeHHe  pacTUTENbHOM  KieTku», «CtpoeHue
MUTOXOHAPUMNY, «A1po», «CTpoeHHe MPOKAPUOTUYECKOMN KIETKI.

OO6opyioBaHHE: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTbl pacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

JlaGopaTopnass pabora «l3ydeHue CTpOEHUSI KIETOK Pa3IUYHBIX
OpPTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

JlabopaTtopnasi padora «lccnegoBaHue IJI1a3MONIM3a W JAEIUIA3MOJIU3a B
PACTUTENbHBIX KJIETKaX».

IIpakTuyeckasi padora «/3yueHne IBUKEHHS IUTOILIA3Mbl B PACTUTEbHBIX
KJIETKaX».

Tema 6. O0OMeH BelecTB M NMpeBpalleHNe JHEPTHH B KJIETKe

ACCUMUJIISALINS U TUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl oOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
mpoleccax. OJHEpPreTMueckoe oOecnedueHue KIeTKH: mnpeBpamieHue ATO B
OoOMeHHBIX Tpolieccax. DepMEHTATUBHBIN XapakTep peakiuid KJIETOYHOTrO
Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUSI.
Kodepmentsl. Otinuusi pepMeHTOB OT HEOPraHMYECKUX KaTain3aTtopoB. bemku-
aKTUBATOPhl M OCIKU-UHTHOUTOPHI. 3aBUCUMOCTb CKOPOCTH (HDEepMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OpPraHUYECKUMX BEIIECTB B KIEeTKe. DOTOCHHTES.
AHOKcucenHbIll U OKCcuceHHblll pomocunme3 y obaxkmeputi. Ceemocodouparoujue
nUSMeHmMuvl U NUSMEHMbl PeakyuoHHO20 yeumpa. Ponp XJIOpOIUIaCTOB B MPOLECCE
dorocunTeza. CBetoBast u TeMHOBas Gasbl. Pomoodvixanue, Cs., Cs. u CAM-munuvl
gdomocunmesa. IlpogykTUBHOCTH (poTOCUHTE3a. BiusHue pa3andHbx PakTopoB Ha
CKOpOCTh (hOTOCHHTE3a. 3HaUCHHE (POTOCHUHTE3A.

XEMOCHHTES. Pa3nooGpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTpUPULUPYIOIIHE OaKTepuu, Kele300aKTepuu, CepoOAKTEPUH, BOJOPOIHbBIC
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

AHa’poOHbIe opranu3Mbl. Buasl Opoxenus. I[IpoaykTel OpokeHHS U UX
WCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHbIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO30YAUTEIHN OOJIe3HEH.

AspoOHbIe OpTaHU3MBI. Oransl DHEPreTUYECKOIO oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ THKOIN3 — OECKUCIOPOIHOE PACIICIUICHHUE TIIFOKO3HI.

buonornueckoe OKUCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUN B
mporiieccax omosorndeckoro okucienus. [{uknmnueckue peakmuu. OKUCIUTETEHOE
dbochopunupoBanue. Iuepeus memoparnHo2o epaduernma npomonos. Cunmes ATD:



paboma npomonnou ATD-cunmaszwvl. IlpenmyrecTBa a’pobHOTO TyTH OOMEHA
BEIIECTB Mepes aHadpoOHBIM. D (HEKTUBHOCTH IHEPTETUUECKOTO OOMEHA.

JleMoHCTpanun

[Toptpersr: k. Ilpuctiou, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Onrenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuibl u cxeMbl: «DOTOCHHTE3Y», « JHEPreTHUECKU 0O0Men», «brocunTes
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyIOBAaHHME JJII MPUTOTOBIICHUS
MTOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENIAPATOB.

JlabopaTtopHnasi padora «/3yyeHue KaTaIMTUYECKON aKTUBHOCTH (DEpMEHTOB
(Ha mpuUMepe aMuIa3bl WK KaTaaasbl)y.

JlaGopaTtopnasi padora «/3yueHue (QepMEHTATUBHOTO paCIICTUICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopnass paGora «CpaBHeHue mporeccoB  (GOTOCHHTE3a U
XEMOCHHTE3a».

JlabopaTopHasi padora «CpaBHEeHHUE MPOIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacsiencrBeHHast uHGoOpMalus U peajiu3anus eé B KiIeTKe

Peakunn mMarpuyHoro cuHre3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CHHTe3a. Peanm3anms HacineacTBeHHOW mHGopManuu. | eHeTnuecKuii
KOI, €ro cBoucTBa. TpaHckpunuus — wmatpuunbelii cuHte3 PHK. IlpuHnmmsr
TPAHCKPUIMIMU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunwvix PHK 6 syxapuomuuecxou kiemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue TpancnoptHeix PHK B 6nocunTese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOKuCHOT. Ponb pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKApUOT U 3YKApHOT. Perynsiusi akTUBHOCTH T'€HOB Yy IpokapuoT. ['mmotesa
ornepoHa (®. XKako0, XK. Mano). Monexynapuvie mexanusmvl IKCHpeccul 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
npoiieccoB B kieTke. KieTounslit romeocTas.

Bupychl — HekieTouHble (OPMBI KU3HU M 00HUraTHbIC Mapa3uThl. CTpOCHHE
MIPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHblU YUK
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6akmepuoghazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasda.

BupycHsbie 3a00sieBanus YesnoBeka, »)kMBOTHbIX, pactenuil. CITMJ, COVID-19,
COIMAJIbHBIE M MEUIIMHCKUE TTPOOIIEMBI.

Buoungpopmamuxa: unmeepayus u aumaiuz oonvuux maccugos («bigdatay)
CMpYKmMypHuIX Ouonocudeckux oannwvix. Hanomexnonoeuu 6 ouonozuu u meouyume.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwt 00cmasKu 1eKapcms.



JleMoHCTpanun

[Toptpetsr: H. K. Konbnos, /. Y. UBaHOBCKUI.

Tabmuubr u cxembl: «brocunTtes O6enkay, «I'eHeTHdeckuit Kom», «BUpPyCh»,
«baktepuodarm.

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCAY.

Tema 8. 7ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabpl W peryisnusa. Wutepdaza u Mutos.
Oco0OeHHOCTH TpolieccoB, MpoTekawiux B uHTepdaze. [loaroroBka KIETKH K
nenenuto.  [IpecuHteTndyeckuii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETHYECKUH (MPEMUTOTHYECKUI ) epuoibl UHTEpGa3bl.

Martpuunbiii cunares JAHK — permmkanuma. [Ipuanuner permkanvun JIHK:
KOMIUJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIM  CHHTE3, AHTUNAPAJIJIEIBbHOCTD.
Mexanusm permkanuu JTHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl u
TeroMepaza. XPOMOCOMHBIM Ha0Op KIETKM — KapuOTHUIl. JIUTJIOWIHBIA W
rariouaHbeli  HaObOpel  XpomocoM. ['oMonormusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

[enenne kieTku — Muto3. CTaiuM MUATO3a U TPOUCXOASAIINE B HUX MPOLIECCHI.
Tunbl Muto3a. Kapnoknnes u nuTokuHe3. buonornyeckoe 3HayeHUE MUTO3A.

Perynsinusa MUTOTHYECKOrO IMKIA KJIETKHU. [IporpamMmmupyemasi KieTouyHas
rudesb — arnomnTo3.

Kinerounoe snpo, XpoMocombl, (GyHKIIMOHANIbHAs TEHOMHKA. MexaHuzmol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemok. «lL{ugposas
KiemKkay» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIIeMKU.

JemoHcTpanuu

Tabnuupl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mutoszy, «CtpoeHue
xpomocomy, «Permmmkamusa JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIETKaxX
KOPEILIKA JTyKa».

JlaGoparopnass  padora  «l3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpenapaTax.

JlaGopaTopHnasi pab6ora «HaGmroieHrie MUTO3a B KJIETKAX KOHUMKA KOPEIIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENApaTax).

Tema 9. CTpoenue u GyHKUNH OPraHU3MOB

buonoruueckoe pazHooOpasue OpPraHU3MOB. OIHOKJIETOYHBIE,
KOJIOHHAJIbHBIEC, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH CTPOEHUS U KU3HEACATEIHPHOCTH OJTHOKJIETOUHBIX OPTaHU3MOB.
bakTepun, apxeu, OJHOKIETOUYHBIC TPHUOBI, OJHOKJICTOYHBIC BOJOPOCIH, IPYTHE
poTucThl. KoNOHMaIbHBIE OPraHU3MBL.



B3anMoCBsA3p 4YacTE MHOTOKJIIETOYHOIO OpraHu3Ma. TKaHW, OprasHbl H
cucTeMbl opraHoB. Opranusm kak eiuHoe uenoe. I'omeocras.

Tkanu pacteHuid. TUIIBI paCTUTENIBHBIX TKAHEW: 00pa3oBaTeIbHAasl, TOKPOBHAS,
IpOBOASIIAs, OCHOBHAs, MexaHuyeckas. OcOoOEHHOCTH CTpoeHUs, (QYHKUMHA U
PacCIIOIOKEHUA TKAaHEH B OPraHaX pPacTCHUM.

TkaHU JKMBOTHBIX M YE€JIOBEKAa. THIBI )KUBOTHBIX TKAHEW: DIUTEIWAJIbHAs,
COCMHUTENbHAs, MblleyHas, HepBHas. OCOOEHHOCTHM CTpPOeHHUs, (PyHKUMNA H
pAacCIIOIOKEHUA TKAaHEH B OPraHax KUBOTHBIX U YEJIOBEKA.

Opranbel. BereraTuBHbIE M T'€HEpaTHBHBIE OpraHbl pacteHuil. Oprasel H
CUCTEMBI OPTaHOB JKMBOTHBIX U yeoBeKa. DyHKIIMKA OPTaHOB U CUCTEM OPIaHOB.

Onopa tena opranu3moB. Kapkac pacrenuii. CKeneTbl OJHOKJIECTOYHBIX WU
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHbIl 1 BHyTpeHHUN CKesleT. CTPOCHHUE U TUIIBI
COCIMHEHUS KOCTEM.

JIBrokeHue  OpraHusMoB.  JIBHKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OUTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIntanue oprauu3mos. Iloronenre Boapl, yriaeKUCIoro raza i MUHEpaIbHbIX
BellecTB  pacreHussmu.  [Iutanme  KMBOTHBIX.  BHyTrpumosoctHoe  u
BHYTPUKIIETOYHOE TNUIIeBapeHue. lIuTaHne NMO3BOHOYHBIX XUBOTHBIX. OTHENbBI
MUIIEBAPUTENBHOrO TpakTa. llumeBapurenbHble kene3bl. [lnmeBapuTenbHas
CHUCTEMA YEJIOBEKa.

Jpixanue opranu3moB. [[pixanue pactenuil. Jprxanue >kuBoTHbIX. duddysus
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KokHoe apixaHue. JlpIXxaTeinbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JlpixarenbHas cucTeMa dYeinoBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITUL U
MIIeKonUTaomuX. Perymsmus npixanus. JprxarenbHble 00BEMBI.

TpaHcnopT BelIECTB Y OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUM.
TpancropT BemecTB y KUBOTHBIX. KpoBeHOCHass cucrema M €€ OpraHsbl.
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX U uenioBeka. Cepaue,
KPOBEHOCHBIE COCyIbl M KpoBb. Kpyru KpoBooOpalleHus. IBOJIOLUOHHbBIE
YCIIO’KHEHHUSI CTPOEHUSI KPOBEHOCHOM CHUCTEMbI MMO3BOHOYHBIX KMBOTHBIX. PaboTa
ceplila v €€ peryJisiuus.

Brinenenue y opranusmos. Beizenenue y pacteHuil. BeiaeneHue y )KUBOTHBIX.
CokpatutenbHble Bakyonau. Oprasbl BbigeneHus. PuibTpanus, CEKpeuus Hu
oOpaTHOEe BcachblBaHME KaK MEXaHU3Mbl PaOOTHl OpraHoB BbiAeneHUs. CBS3b
IIOJIOCTH TeJa C KPOBEHOCHOM M BBIICIMTENBHOM CHCTEMaMH. Bblaenenue y



MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. CtpoeHne u (QpyHKIMOHUPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y YEIOBEKa.

3ammTa y OpraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpHI
OaKTepuil U UCTHI MPOCTEHIIMX. 3alIUTa y MHOTOKJIETOUHBIX pacTeHui. KyTukyna.
CpencrBa NacCCUBHOM M XUMUYECKOM 3aIIUThl. OUTOHLINIBI.

3amMra y MHOTOKJIETOYHBIX XUBOTHBIX. [IOKpOBBI M HMX NIPOW3BOJHBIE.
3ammuTa opranu3Ma ot Ooje3Hed. UMmyHHas cucteMa uyenoBeka. KiietouHblil u
I'YMOpaJbHBIE HUMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM crierudUIecKuii
UMMyHUTET. Teopusi KIOHaIbHO-celekTuBHOro ummyHutera (I1. Dpnux, @. M.
beprer, C. Tonerasa). BocrianmurenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxxumocTte u  perymsanus |y OpramusmoB. Pazgpaxumocts y
OJTHOKJIETOYHBIX OpraHn3MoB. Takcucel. Pa3apaxuMocTe U peryisinus y pacTeHUN.
PocTroBble BelllecTBa U X 3HAYCHHUE.

HepBHas cucremMa u peduekTopHas peryisuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIEIbl. DBOIMOLHOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOM CUCTEMBI Y
XKUBOTHBIX. OTIENbl TOJOBHOIO MO3ra IMO3BOHOYHBIX XUBOTHBIX. Peduekc wu
pedaexTopHas ayra. be3ycnoBHbIE U yCIOBHBIE PEIEKCHI.

['yMopasibHast peryJisiivs M 3HJIOKPUHHAS CHUCTEMa YKMBOTHBIX M YEJIOBEKA.
JKenes3pl SJHIOKPUHHOM CUCTEMBI M KX TOPMOHBI. JleicTBHE TOPMOHOB. B3auMocCBsI3b
HEPBHOU M SHIOKPUHHON cucteM. ['unoranamo-runoduszapHas cucrema.

JlemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabmuupel 1 cxembl: «OIHOKIETOYHBIE BOAOPOCIH», «MHOIOKIETOYHBIE
Bojopocim», «bakrepum», «lIpocrenmme», «Opranbl HIBETKOBBIX PAacTEHUN,
«CucremMbl  OpPraHoB TMO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKkoMbIX», «TkaHu pacrenuit», «KopHeBble cuctembl», «CTpoeHue creds,
«CTpoeHre NHCTOBOM IUTACTHHKW», «TKaHW >KUBOTHBIX», «CKEJIET YeI0BEKa»,
«IImmeBapurenpbHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «MplmeuHas  cucreMay,
«BpraenurenbHas cucrteMa», «OHIOOKpUHHAS cuctemay, «CTpOoeHHE MBIIIIbDY,
«mmynurer»,  «Kuiieuynomonoctuele», «CxeMa  MUTAaHUS  PACTECHUN»,
«KpOBEHOCHBIE CHUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpoeHHE THIPBDY,
«Ctpoenue minaHapum», «BHyTpeHHee CTpoeHHe HOKIEBOro uepBsi», «HepBHas
cuctema peio», «HepBHas cucrema sarymku», «HepBHas — cucrtema
npecmblkaromuxcs», «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MIIeKOTIUTaOIuX», «HepBHas cucrema yenoBekay, «Pedexcy.

OOopynioBaHHE: CBETOBOM MHUKPOCKON, MHKpPOIpEnaparbl OJHOKJIETOYHBIX
OpraHW3MOB, MUKPOIIPENApaThl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJUICKIUU



HACEKOMBIX, WTJIOKOXHUX, KUBBIE JK3EMIUISIPhI KOMHATHBIX pacTeHUU, repOapuu
pacTeHU! pa3HbIX OTJAEJIOB, BIIAXKHBIE IMpenaparbl JKUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX >KMBOTHBIX, CKEJIET YEJIOBEKa,
o0opya0BaHUE JJIs JEMOHCTPALIMH OYBEHHOTO U BO3IYIIHOTO MMUTAHUS PACTECHUH,
pacuieruieHus Kpaxmaiia U OeJIKOB o AelcTBreM (hepMEHTOB, 000pyAOBaHUE AJIs
JEMOHCTPALIMH OIBITOB IO U3MEPEHUIO KU3HEHHON EMKOCTH JETKUX, MEXaHU3Ma
JbIXaTEeNbHBIX JBUKEHUH, MOJICJIM TOJIOBHOTO MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlaGoparopHas padora «/3ydeHrue TKaHEe paCTCHUIN».

JlaGoparopHasi pabora «/3ydeHue TKaHEe KUBOTHBIX).

JlaGopaTopHasi padora «/3yueHne opraHoB IBETKOBOT'O PACTEHHUS.

Tema 10. PazmHokeHue M pa3BUTHE OPraHU3MOB

@®opMbI pa3MHOKEHHS OpPraHu3MoOB: Oecronoe (BKIJIOYas BEreTaTUBHOE) U
nosoBoe. Buasl  Oecronoro  pasMHOXKEHMs:  MOYKOBaHHWE, CHOPYJISLUS,
dbparmeHTanus, KIOHHPOBaHUE.

[TomoBoe pa3zmuoxkeHue. [lonoBele kieTkn, wiM rameTtsl. Meino3. Craaun
Mmeno3sa. [loBenenne xpomocoM B menose. Kpoccnarosep. buonorndecknii cMbICIT
M€i103a M IIOJOBOro Impouecca. Meho3 W €ro MecTo B KM3HEHHOM IMKIIE
OpraHU3MOB.

[IpenzaponsiieBoe pa3Butue. ['amerorenes y :kuBOTHBIX. [10JI0BBIE Kee3bl.
OOpa3zoBaHue U pa3BUTHUE MOJOBBIX KIIeTOK. CriepmaToreHes u oorenes. CtpoeHue
MOJIOBBIX KJIETOK.

OmionoTBOpeHHEe U 3MOPHOHAIBHOE PAa3BUTHE JKUBOTHBIX. (CHocoObl
OILIOIOTBOPEHMS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHE3). DMOPHOIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOIOSUU.
Konyenyuss mopgocenos u modenu mopghoeenesza. Craguu >3MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsrymku). JpoOmnenwe. Tumbel  apoOieHus.
Jemepmunuposannoe u HedepMuHuposanHoe Opobaenue. brnacmyna, munvi
onacmyn. OCOOCHHOCTH JPOOJICHUS MJIEKOMMTAIONIMX. 3apOJABIIICBBIC JIMCTKU
(racTpyssinus). 3akiaajKa OpraHOB U TKaHEW U3 3apOoJIbIIIEBBIX JUCTKOB. B3auMHoe
BIIMSIHUE YacTel pa3BUBAIOUIETOCS 3apojbliia (dMOpHUOHATIbHAS WHAYKIUA).
3akyagka IUIaHAa CTPOCHUS KUBOTHOTO KakK pe3ysibTaT HEpPapXUUECKUX
B3aMMOJICUCTBUII TEHOB. BriusHue Ha 5MOpPHOHAIBHOE Pa3BUTHE PA3TUYHBIX
(haKTOPOB OKPYXkKAIOIICH CPE/Ibl.

Poct u pasButue xuBOTHBIX. [locTamMOpuoHanbHbIi Tepuon. Ilpsmoe u
HenpsiMoe pasBuTHe. PaszButue ¢ MeramMopo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHoJIOrMYeckoe 3HaYe€HHE NPSIMOTO U HEMNPSIMOTO
pPa3BUTHUS, UX PACHpPOCTpaHEHUE B Mpupoje. Tumbsl pocta >KUBOTHBIX. DakTOpbI
peryJsiiuy pocTa >KUBOTHBIX U 4yesioBeka. CTaiud moCTAIMOPUOHATIBHOTO Pa3BUTHS



y )KMBOTHBIX U uesioBeka. [lepnoasl oHTOreHesa uenoBeka. CTapeHue U CMepTh Kak
OMOJIOTMYECKUE MPOLIECCHI.

Pasmuoxenne u pasButue pactenuil. ['amerodut m cnopodur. Meiio3 B
’KU3HEHHOM IIMKJIe pacTeHui. OOpa3zoBaHue CIOp B mpoiiecce Meio3a. ['ameTorenes
y pacteHuil. OII0I0TBOPEHHUE U PA3BUTHUE PACTUTENBHBIX OpraHu3MoOB. [[BOWHOE
OIUTOIOTBOPEHHME Y IIBETKOBBIX pacTeHnid. OOpa3oBaHUE U pa3BUTHE CEMEHU.

MexaHu3Mbl peryJsaluyd OHTOT€HE3a Y PACTCHUM U )KUBOTHBIX.

JdeMoHCTpaIMuK

[Toptpetsl: C. I'. HaBamun, X. [lInemas.

Tabmuubr u cxembl: «BereratuBHoe pasMHOkeHHe», «Tumbl Oecmonoro
pasMHOXKEHUD», «Pa3MHOXEHHE XJIaMUAOMOHAIb», «Pa3MHOXEHHE 3BIIIECHBDY,
«Pa3MHO)eHue TuApbD, «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
AUIEKIIETKH U crepmaTo3onaa», «OCHOBHBIE CTaauM OHTOreHezay», «lIpsmoe u
HenpsiMoe pasButue», «Pa3zButue wManckoro xyka», «Pa3Butue capa”Humn,
«Pa3zButne narymkw», «/IBOMHOE OIUIONOTBOPEHHE y LBETKOBBIX PACTEHUIY,
«CTpoeHne ceMsaH OJHOJOJNBHBIX U ABYJOJBHBIX PACTEHUI», «KU3HEHHBIN LUK
MOPCKOM KanmycCTbl», « KU3HEHHBIN [IUKJI MXa», « KM3HEHHBIN [IUKIJI TATOPOTHUKAY,
«’KM3HEHHBIN IUKII COCHBLY.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MUKPOMpENapaThl SHUIEKIECTOK U
CIIEpMAaTO30U1I0B, MOJENb «L MK pa3BUTHS JISATYIIKW.

JlaGoparopHasi padora «/3ydeHue CTpOCHUS MOJOBBIX KJIETOK HAa TOTOBBIX
MHKpOITpEenapaTax».

IIpakTnueckass padora «BbisBIEHHME MNPU3HAKOB CXOJICTBA 3apPOIBIIICH
ITO3BOHOYHBIX KUBOTHBIX).

JlaGoparopnass padora «CTpoeHHE OpPraHoB PA3MHOXKEHHUS BBICIINX
pacTeHu».

Tema 11. I'eHeTuka — Hayka O HaCJeACTBEHHOCTH M HM3MEHYUBOCTH
OpPraHu3MoB

HcTopust cTaHOBIEHUS U PA3BUTHS T€HETUKH Kak Hayku. Pabotel I'. Mennens,
I'. ne ®pusa, T. Moprana. Posib 0T€4eCTBEHHBIX YYEHBIX B Pa3BUTUU I'€HETUKH.
Pa6otsr H. K. KonsiioBa, H. U. BaBunosa, A. H. benozepckoro, I'. JI. Kapneuenko,
10. A. ®mmnuenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE MOHATUS U CUMBOJIbL. | OMOJIOTMUHBIE XPOMOCOMBI,
aJuieNIbHBIC TEHbI, aJbTCPHATUBHBIE MPU3HAKU, JOMHUHAHTHBIA U PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAs JTUHUS, TUOPUIBI, TCHOTHUIT, ()EHOTHII.
OCHOBHBIE ~ METOJBI ~ T€HETUKH: THOPUIOJOTUYECKUM,  IUTOJOTHYCCKUH,
MOJIEKYJISIPHO-T€HETUYECKUM.

JleMoHCTpanun



[Toptpersr: I'. Mengens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. N.
Basunos, A. H. benozepckuii, I'. [[. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabmunp! u cxeMbl: «MeTo1bl TeHETUKIY, «CXEMBI CKPELLIUBAHUS.

JlaGopaTtopnas padora «/[po3oduna kKak OOBEKT TI'€HETUYECKUX

HUCCICIOBAHUI.
Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHaenss — 3aKoH

eAMHO00pa3usi rTuOpUI0B MepBoro nokojeHus. [IpaBuno noMmunupoBanus. Bropoii
3aKOH MeHnaenss — 3aKOH pacUICIUICeHUs IPU3HAKoB. LluTosiormueckre OCHOBBI
MOHOTHOPUJIHOTO CKpEIIMBaHus. [ UoTe3a YMCTOTHI raMeT.

AHanm3upyronee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HACIeIOBaHMUS.
Pacuierienre npu3HakoB IpY HEMOJIHOM JOMUHUPOBAHUU.

JurubpugHoe ckpemrBanue. TpeTuit 3akoH MeHiens — 3aKOH HE3aBUCUMOTO
HaclieJJOBaHUsI TPU3HAKOB. [[uToIOrnYeckre OCHOBBI JUTHOPUTHOTO CKPEIIMBAHUS.

CueruieHHoe HacienoBaHue npuszHakoB. Pabotsl T. Moprana. CuerieHHOe
HACJICIOBAHUE TE€HOB, HAPYIICHUE CLEIUIEHUS MEXAYy TIeHaMh. XPOMOCOMHas
TEOpHUsI HACIIECTBEHHOCTH.

['eHeTuka nojia. XpoMOCOMHBIM MEXAHU3M OIpPEAECIEHUs Moja. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M TeTepOraMeTHhId MOoJ. ['eHeTnueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacienoBanne Npu3HAKOB, CHETJIEHHBIX C TTOJIOM.

I'eHoTun kak uenoctHas cucrema. [imenoTponus — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBbI ajuienn3M. B3anMoAencTBUE HEaUIEIbHBIX TI'E€HOB.
KommnementapHocts. Onuctas. [lonmumepus.

['eHEeTMYECKUI KOHTPOJIb PA3BUTHS PACTEHHM, dKUBOTHBIX U YEJIOBEKA, a TAKKE
(U3MONIOTMYECKUX  TPOIIECCOB, TOBEACHUS UM  KOTHUTUBHBIX  (DYyHKIIUH.
['eHeTnueckre MEXaHU3Mbl CHMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO3UH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckrne acmeKThl KOHTPOJS H
W3MEHEHUs HACJIEACTBEHHOU HH(OPMAIIUHU B MOKOJICHUSIX KJIETOK U OPTaHU3MOB.

JdemMoHcTpanuu

IToptpersl: I'. Mennens, T. Mopras.

Tabmuibr u cxemsl: «llepBoiii 1 BTOpoil 3akoHbl Menaemns», « Tpetuii 3akoH
Mennens», «AHamu3upyollee CcKpeluBaHue», «HemomHoe QOMUHHUpPOBaHHEY,
«CuersieHHOe Hacle/l0BaHWe MPU3HAKOB Y Jpo30duibl», «l'eHeThka mosay,
«Kapuotun 4enoBeka», «Kapuotun gpozoduiby, «Kapuotun nruiby,
«MHOXECTBEHHBIN allJIeIu3M», «B3auMo1eiiCTBUE T€HOBY.

O6opynoBanue: MOAENb IS JEMOHCTpPAIMU 3aKOHOB €IMHOOOpasws
THOpUIIOB TIEPBOTO TIOKOJICHWS W PACHICIUICHUS TMPU3HAKOB, MOJETb IS
JEMOHCTpAallUM 3aKOHA HE3aBUCHMOIO HACIEIOBAaHMS IPU3HAKOB, MOJEIb IS



JEMOHCTPAllMM CLEIUICHHOTO HACJIEIOBAHUSA INPU3HAKOB, CBETOBOM MHUKPOCKOI,
MUKpornpenapar: «JIpozodumnay.

IIpakTuyeckas padora «l3ydyeHwe pe3yabTaTOB MOHOTHMOPUIHOIO
CKpEIIMBaHUA Y IPO30DUITBD».

IIpakTuueckass paGora  «M3ydyeHue  pe3ylbTaToB  JUTHOPUIHOTO
CKPEIIMBaHUSA Y IPO30(UIIBDY».

Tema 13. 3aK0HOMEPHOCTH U3MEHYUBOCTH

BzaumopeiictBue reHotuna u cpeabl npu  (GopMHUpOBaHUU (HEHOTHUIIA.
N3mMeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE W KOJWYECTBEHHBIE NMPU3HAKU. Buabl
M3MEHYMBOCTH: HEHACIICACTBEHHAS U HACJICACTBEHHAs.

MonudukannonHas u3MeHUYHBOCTh. Ponb cpeasl B (popMupoBaHUU
MOAM(PUKALMOHHON M3MeHYnBOCTH. Hopma peakuuu npusHaka. BapuanmoHHBIN
psan u BapuanmonHas kpuBasi (B. Horanncen). CpoiicTBa MOau(UKAITMOHHON
U3MEHYUBOCTH.

['eHoTMIIMYECKAsE N3MEHUYUBOCTh. CBOMCTBA TEHOTUIIMYECKON N3MEHYMBOCTH.
Buibl reHOTUNIMYECKON N3MEHYMBOCTU: KOMOMHATUBHAS, MyTallMOHHAS!.

KomOunaTuBHass W3MEHYMBOCTb. Meio3 M TMOJIOBOM TMPOIECC — OCHOBA
KOMOWHATUBHON M3MEHUYUBOCTU. POJTh KOMOMHATUBHON M3MEHYMBOCTH B CO3JIaHUU
TeHETUYECKOr0 pa3Hoo0pa3us B Mpejiesiax OJJHOro BU/IA.

MyTanmonHas M3MEHYMBOCTh. BuUIbI MyTaluii: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHBIE W  WHIAYUUMPOBAaHHbIE MyTauuu. SnepHsle u
HuToIIa3MaTuyeckue mMyranuu. CoMaTUYecKUue U MoJoBble MyTauuu. [IpuunHbI
BO3HUKHOBEHHs MyTauuid. MyTareHel W WX BJIMSHUE HA OPraHU3MBI.
3aKOHOMEPHOCTH MYTAlMOHHOI'O IIpolecca. 3aKOH TI'OMOJOTMYECKHUX pSIOB B
HacienctBeHHoOM u3MenunBoctu (H.M. BaBunoB). BHesnepHas M3MEHYMBOCThH U
HACJIEICTBEHHOCT.

Onueenemuxa U JINUSEHOMUKA, POJb ONULEHEMUYECKUX Gakmopos 6
HACNe008aHUU U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKO8 ) OP2AHUZMOS.

JdemoHcTpanuu

IToprpersl: I'. ne @pus, B. Moranncen, H. 1. Basuios.

Tabmuel u  cxembl: «Bugsl  u3mMeHuuBOCTHY», «MoaudukaoHHas
U3MCHYHUBOCTHY, «KomOnHaTtnBHas W3MECHYHUBOCTHY, «Meiosy,
«OmnongoTBopeHuey, «I eHeTnueckue 3a00JIeBaHUS YeI0BEeKay», « Bumbl myTammiiy.

OO6opyioBaHue: XMBbIE W TepOapHbIE AK3EMIUISIPbl KOMHATHBIX PacTeHH,
pucyHku (doTtorpaduu) >KMBOTHBIX C PA3IMYHBIMU BUAAMH U3MEHYUBOCTH.

JlaGopaTopHuasi pabora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(UKAIIMOHHOW W3MEHYUBOCTU. llocTpoeHne BapHallMOHHOTO psiia |
BAPHUALIMOHHOW KPUBOY.



IIpakTuyeckasas padora «Myranuu y apo3o¢uiasl  (Ha TOTOBBIX
MUKpOIIpenaparax)».

Tema 14. I'eHeTHKa YesiOBEKA

Kapuotun uvenoBeka. MexayHapoaHass MporpaMma HCCIEIOBaHUS T€HOMaA
yenoBeka.  MeToabl  M3y4YeHUs ~ TEHETMKH  YEJIOBEKAa:  I'€HEaJOTMYECKUU,
OJIM3HEIOBEIH, IIMTOr€HETUYECKU, MOMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-TEHETUYECKHM. CoBpemeHHOE ONPENEIICHUE TE€HOTHIIA:
MTOJJTHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[11I1P-ananu3a. HaciaencTBeHHbIe 3a00sIeBaHUs YesloBeKa. [ eHHbIE 1 XPOMOCOMHBIC
Oone3HM 4YelnoBeKa. boJIe3HM C HACIEACTBEHHON MpPepacioyioKEeHHOCTHIO.
3Ha4YCHUE MEAUIMHCKOW T€HETHKHA B MPEAOTBPAIICHUN U JICYEHUH T€HETHYECKUX
3a00JieBaHUI 4YelloBeKa. MeauKo-reHeTUueckoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIETKU. [loHATHE «T€HETHYECKOTO Tpy3a». ITUUYECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peIlaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['eneTtnueckue (HakTOpbl TOBBIIIEHHONW YYBCTBUTEIHHOCTH YEJIOBEKAa K
(bU3MYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarolen cpeanl. [ eHeTnyeckas
MPEIPACTIOIOKEHHOCTD YETIOBEKA K MATOJIOTUSIM.

JlemoHcTpanuu

Tabmuubl u cxemsl: «Kapuotun denoBeka», «MeToapl U3yuyeHUS TEHETUKU
yesjoBekay, «I'eHeTnyeckue 3a00JIeBaHUSI UETTOBEKay.

IIpakTuyeckas padora «CocTaBleHUE U aHATIU3 POAOCIOBHONY.

Tema 15. Cesnrekuusi OpraHu3MoB

JomecTukanus u cenekuust. 3apoKICHUE CEJIEKIIMU U JOMECTUKAIIUU. Y UCHHE
H. U. BaBunoBa o lleHTpax NpOUCXOXKIEHUS U MHOTr0OOpasus KyJIbTYPHBIX
pacteHuid. Ponb cenekuuu B CO3JJaHNU COPTOB PACTEHUN U TTOPOJ )KUBOTHBIX. COPT,
opoja, TaMM. 3aKOH TOMOJIOTUYECKUX PSAJIOB B HACIEICTBEHHOW U3MEHUMBOCTH
H. W. BaBumnoBa, ero 3HaueHue JJis CEISKITMOHHON pabOTHI.

Metonpl cenekunOHHONW paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIM U
VHIUBUIYaJIbHBIN. Oransl KOMOMHAIIMOHHON CCJICKIINH. HcnwiTanue
MPOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TEHOTHUNY C TOMOIIBIO OIEHKHU
(dbeHoTuna NOTOMCTBA U OTOOP MO TEeHOTHUITY ¢ moMonIsio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3  Kak  METOJI  CEJEKIMOHHOM  paboThl.
PanmnanoHHbIi 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTAlUN Y KyJIbTYPHBIX
dbopm opranu3mMoB. Mcmosib30BaHHE TEHOMHOTO PEIAKTUPOBAHUS M METOOB
pexomOuHanTHBIX JIHK 1151 mostydeHust iCX0IHOTO MaTepuaia Jjisi CeIeKIUH.

[Tomyuenue MTOJIUTLIIOUIOB. BryTtpusnaosas TUOpUIN3AIINS.
brnuskoponcTBeHHOE — CKpemmBaHue, wid  MHOpuamHr.  HepomctBenHOe
CKpelnMBaHue, Wid ayTOpuaAuHT. ['erepo3uc w ero mpuumHbL. Vcmonab3oBaHue
rerepo3uca B cenekuuu. Otmanénnas ruGpuauzauud. [Ipeogonenue Oecruioaus



MEXBUIOBBIX THOPUIOB. JIOCTHIKEHUS CENEKITUN PACTCHUI U JKUBOTHBIX. «3e1éHas
PeBoIIOYUAN.

CoxpaHeHre U U3y4eHUE TeHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHUM U UX
JUKUX POJIMYEH I CO3JaHUsI HOBBIX COPTOB M THOPHIOB CEILCKOXO3SIMCTBEHHBIX
KYJIbTYp. H3yuenue, coxpamenue u ynpasieHue 2eHemuyecKuMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMBICIOBbIX  HCUBOMHBLIX 6 UYEeAdx VIyduleHusl
cywecmseyowux U co30aHus HOB8bIX NOPOO, JTUHUU U KPOCCO8, 8 MOM 4Yucie C
NpUMEeHeHUeM COBPEMEHHBIX MeMO008 HAYUHBIX UCCe008AHULL, Nepedosblx uoell U
NnepCcneKmuBHbIX MexXHON02U.

JlemoHcTpanuu

[loptpersr: H. W. Basumos, . B. Muuypun, I'. [. Kapneuenko, II. II.
Jlyxpsnenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabmuiel U cxeMbl: «L{eHTpbI TPOUCXOXKIACHUS U MHOTOOOpa3us KyJbTYPHBIX
pacTeHuil», «3aKOH TOMOJIOTUYECKUX PSAJOB B HACIEICTBEHHON M3MEHUYHMBOCTHY,
«Metoapl cenekiuny, «Otnanéunas rTubpuauzanus», «MyTtaresesy.

JlabopaTopHasi padora «/3yueHrne coOpTOB KyJIbTYpHBIX PACTEHUN U MOPOL
JIOMAITHUX KWUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEICKIIUN PACTEHUI.

IIpakTnueckas padora «IIpuBuBKa pacTeHUII».

IKcKypceusi «OCHOBHBIE METOIbl U JOCTHUKEHHSI CEJIEKIIMM PACTEHUU U
JKMBOTHBIX (Ha CEIICKIIMOHHYIO CTaHIMIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATCIIbHBIA  YYaCTOK, B TEIUIMYHOE XO3SMCTBO, B JIabOpaTOpHIO
arpOyHUBEPCHUTETA WIIM HAYYHOTO IICHTPA)».

Tema 16. BuorexHo0rusi U CHHTeTH4YEeCKAasi OMOJIOTHSI

OOBEKTHI, HCMHOJIb3yeMble B OWOTEXHOJIOTHMU, — KJIETOYHBbIE U TKAHEBBIC
KYJbTYPBHI, MHUKPOOPTAHU3MBI, 170.4 XapaKTEPUCTHKA. TpaguuronHas
OMOTEXHOJOTHS:  XJICOOMEUCHUE, TONYYEeHHE KHCIOMOJOYHBIX IPOAYKTOB,
BUHOJieMEe. Mukpoouosornueckuii cuHTe3. OOBEKTHI MHUKPOOMOJIOTUYECKHUX
texHosorui. [IpousBoacTBO O€jika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3naHne TEXHOJIOTUM M MHCTPYMEHTOB LICJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C II€JIBIO MOJYYEHHUS] OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiepKaIluX HE BCTPEUAIOIINECS B IPUPOIC OMOCUHTETHYECKHUE Y TH.

Knerounas mHxeHepus. MeToapl KyJbTypbl KIETOK U TKaHEW PACTEHUN U
KUBOTHBIX. Kpuobanku. ComaTudeckass TruOpuau3aus W COMATHYCCKUM
sMOpuorene3. lcnonb3oBaHue TramiouoB B CelEKUMH pacTeHuil. [lonyuernue
MOHOKIOHAbHBIX anmumen. VMcnonv3oeanue MOHOKIOHANbHBIX U NOJIUKTIOHANbHBIX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOJOTBOpPEHUE. PeKOHCTpyKIus
ANIEKIETOK U KJIOHUPOBAHHME >KUBOTHBIX. METO/ TpaHCIUIAaHTALUKU SIAEP KIIETOK.



Texnonozuu 0300po6nenus, Kyabmueupo8aHus U MUKPOKIOHANbHO20 PASMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMOCOMHass W Te€HHas WHXeHepusa. VICKyCCTBEHHBIM CHHTE3 T€Ha W
koHcTpyupoBanue pekomouHanTHbix JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTrxkeHus ¥ MepCIEeKTUBBI XPOMOCOMHOM U TEHHOW MHKEHEPUU. JKOJIOTHUECKNE
Y 3TUYECKHUE NPOOJIEMbl TEHHOW NHKEHEPUU.

Menununckue OuorexHonoruu. [loctrenomuas mudposas meaumuna. [TLP-
JMAarHocThKa. MeTaOoJIOMHBIN aHaiu3, TeHOUEHTPUYECKUH aHaiu3 MpoTeoMa
YeJIOBEKA I OLIEHKH COCTOSIHUSI €r0 340pOBbs. M CIONb30BaHME CTBOJIOBBIX
kinetok. TaprerHas Tepanust paka. 3D-OuomHkeHepuss g pa3pabOTKU
(yHIaAMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHMM, CO3AaHMS KOMILIEKCHBIX
TKaHEW COYETAHUEM TEXHOJIOTUH TPEXMEPHOro OMonmpuHTUHTra U ckaddonauHra
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3naHue BEKTOPHBIX BaKLMH C ILEJbI0 00ecredeHuss KOMOMHHUPOBAHHOMN
3amuThl OT Bo3Oyauteneid OPBU, ycTaHOBieHHE MOJIEKYJSPHBIX MEXaHH3MOB
¢bynkunonupoBanuss PHK-conepkamux BUpYcOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabmunp! 1 cxemsl: «Vcnoab3oBaHME MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
POU3BOJCTBEY, «KiteTouHas nHkeHepus», «I eHHast UHKEHEPUs».

JlaGopaTopHasi padora «/3yueHne 00bEKTOB OMOTEXHOJIOTUM.

IIpakTnueckas padora «llonyyeHre MOJTOYHOKUCIBIX TPOAYKTOBY.

Ikckypeusi «buoTtexHonoruss — BakHEHIIAs MPOU3BOJUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOJICTBO).

11 KIIACC

Tema 1. 3apoxkaeHue m pa3BUTHE SBOJIONMUOHHBIX INpeACTABJICHUNA B
ouoJiorumn

OpomonmonHas Teopust Y. JlapBuHa. Ilpeanochbliku BO3HUKHOBEHHUS
napBuHu3Ma. JKu3Hb U Hay4dHas aedatenbHocTh Y. JlapBuHa.

J{Brokynye cuiibl 3BOTIOIIUK BUAO0B 110 Y. JlapBUHY (BBICOKast HHTEHCUBHOCTD
pPa3MHOKEHUS  OpPTaHU3MOB, HACJEACTBEHHas HM3MEHUYMBOCTh, Oopbba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN 0TOOD).

Odopmiienne cunterndeckoir Tteopun dBomonmu (CTD). HelTpanbHas
teopust dBomonuud. CoBpeMEHHass dBOJIONMOHHAS  OwWojorus. 3HAYCHUE
HBOJIIOLIMOHHON T€OpUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JdeMoHCcTpauu



[Toptpetsl: Apuctorens, K. Jlunnei, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kiosnwe, Y. apsun, C. C. YerBepuxos, 1. U. HImansraysen, Ix. Xonaein, /. K.
benses.

Tabnuib! u cxembl: «CucreMa sxuBoit mpupos (o K. JIunuero)», «JlectHuna
XKUBBIX cymiecTB (1o Jlamapky)», «Mexanusm (GopMupoBaHus NMPUCITIOCOOTICHUN Y
pacTeHull U *KUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapipyra myremecTBus Y.
Hapsuna», «Haxoaku Y. JapBuna», «®opmbl OOpbObI 3a CyIIECTBOBAHUEY,
«IToponbl romy6Gei», «MHoroodpasue KylbTypHBIX (OpM KamycTbl», «Ilopossl
JIOMAIIIHUX >KMBOTHBIX», «Cxema 00pa3oBaHus HOBbIX BHJIOB (1o Y. [lapBuny)»,
«Cxema COOTHOILIEHUS MABWXKYIIUX CHJI 3BOJIOLMN», «OCHOBHBIE IIOJIOKECHHUS
CUHTETUYECKON TEOPUH SBOJTIOLIMI.

Tema 2. MuKkpo3BoIIOLHSA U €€ Pe3yJIbTATHI

[TonmynsAauus Kak 3JIEMEHTapHas €IWHULA 3BOJOLHH. COBPEMEHHBIE METO/BI
OLIEHKM TE€HETUYECKOT0 pa3HooOpaszus M CTPYKTypbl Homyssiuuid. M3meHeHue
reHooH/a MOMYJSIUUA KaK 3JIEMEHTAPHOE 3BOJIIOLMOHHOE SBJIEHUE. 3aKOH
reHeruueckoro paBHosecus [xx. Xapau, B. BaitnOepra.

DneMeHTapHble (aKTOphl (ABUKYIIME CHJIbI) HBOIIONMH. MyTallMOHHBIHN
npouecc. KomOunatuBHas wu3MeHuMBOCTh. [lpelip TeHOB — ciyuaiiHble
HEHanpaBJCHHbIE U3MEHEHUS YaCTOT aJljiesiel B MOMyIAUUAX. DPPEeKT OCHOBATEIS.
Ippexm b6ymoiiounozo eopaviuika. CHUudCeHUe 2eHemuiecKko2o pa3sHooOpa3UsL:
npuuunsl u creocmsusi. llposenenue s¢pgpexkma opeticha eeno6 6 6ONLUWUX U MATLIX

NONYIAYUSAX. Murpanumu. N3onsauus TIOIYJISLIUI: reorpadguieckas
(mpocTpaHcTBeHHAs), Ononorudeckas (penpoayKTHBHAs).
EctecTBeHHbIil 0TOOp — HampaBiswiomuii ¢akrop sBomonud. DopMmbl

€CTECTBEHHOTO  OTOOpa:  JIBWXKYIIUWA, CTAOWJIM3UPYIOLIUNA,  pa3pbIBAOIIMIMA
(nm3pynTuBHbIi). [lonoBoil 0TOOp. BO3HMKHOBEHHE M HBOJIOLUS COLUATBHOTO
MOBE/ICHUS KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KaK  pe3yjbTaT  MHKPOIBOJIIOLMH.
Bo3HukHOBEHHE NPUCTIOCOOIEHUI Y OpraHu3MOB. ApoMop(}o3bl U HANOAJANI TALIUH.
[Tpumepsl Tprcnoco0IeHU y OpraHu3MoB: MOp(hoIoruyeckue, PU3n0oI0oru4ecKue,
Onoxumuyeckue, TnoBeAeHUYeckue. OTHOCUTENBHOCTh  MPUCIOCOOIEHHOCTH
OpraHU3MOB.

Bun, ero xpurepum u CcTpykTypa. BumooOpazoBaHue Kak pe3ynbTar
MUKpO3BOJIIOIMU. M3omsamus — kiatoueBoil (aktop BumooOpazoBanus. [lytu u
CIIOCOObI BUJI000pa30BaHMUS: aJJIONaTPUYECKOe (reorpacduueckoe),
CUMITATPUUYECKOE (?KOJIOTUYECKOe), «MTHOBEHHOE) (monumIonIU3aIusl,
rudpuansaiys). JJIMTenbHOCTh 3BOTIOIMOHHBIX MTPOLECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOJIOTHYECKOTO Pa3HOO0pa3Hsl.



Posib 3BOMIOLIMOHHON OHOJIOTHH B pa3paboTKe HAyYHBIX METOJ0B COXPAHEHUS
Oonopa3zHooOpaszusi. MUKpPOIBOJIOIMUS W KOJBOJIIOIUS IMApa3sUTOB U HUX XO34EB.
Mexanu3mbl (GOPMUPOBAHUS YCTOWYMBOCTH K aHTUOMOTHKAM U CTIOCOOBI OOPBOBI €
HEW.

JleMoHCTpaIMuA

[Toptpetsi: C. C. UerBepukos, D. Maiip.

Tabmuplt 1 cxembl: «MyTallMOHHAasE HW3MEHYUBOCTHY, «[lomymsimonnas
CTpYKTypa Buaa», «Cxema MposiBjIeHUs 3akoHa Xapan—BalinOepray, «IBuxyime
CWJIBl HBOJIIOIUNY, «DKOJOTHYECKass M30JSUs MOMYyJIAUi ceBaHCKOU (openny,
«I"eorpaduueckast U30ISAIUs TUCTBEHHUIIBI CHOMPCKOM 1 TMCTBEHHUIIBI JAyPCKO»,
«ITonynsIIMOHHBIE BOJHBI YMCICHHOCTH XUIIHUKOB U KEepTB», «Cxema IeicTBUS
€CTECTBEHHOT0 0TOOpay, «@opMbl O0pBOBI 3a cyliecTBOBaHUEY, « MHIyCTpHaTbHBIN
Menanu3zM», <«OKuBble  uckomaembie»,  «IIOKpOBUTENBCTBEHHAsT  OKpacka
KUBOTHBIX», «lIpenynpexpaaromas OKpacka 3KHBOTHBIX», «DU3HOIOTHYECKUE
apantaiun», «lIpucnocOONEeHHOCTh OpPraHu3MOB U €€ OTHOCHUTEIBHOCTHY,
«Kpurepuu Buaa», «Bunpl-nBoiiHukn», « CTpyKTypa Buja B mpupoae», «Crnocoosl
BHU1000pa3oBanusy, «I eorpaduueckoe BUA00OOpa30BaHUE TPEX BUJIOB JAHIBIIICH,
«DKOJIOTUYECKOE BUA000pa3oBaHUE BUAOB CHHULY, «llonurmmonasl pacTeHHiD»,
«KamycTHO-peneuHblil rTuopumy.

O6opynoBanue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uydesia MTHUI] U
3BEpel ¢ mpuMepaMu pa3IMuHbIX MPUCIOCOOIECHUM, yydelia MTUILl U 3Bepell pa3HbIX
BHJIOB, TepOapuM pacTeHMH OJW3KHMX BHIOB, OOPA30BABIIMXCSA Pa3IMYHBIMU
CIIOCOOAMH.

JlaGopaTopHasi padoTa «BrIsgBiIecHNE N3MEHYMBOCTH Y 0COOEH OJTHOTO BUJIaY.

JlaGopaTopHnasi padora «IIpucnocoOneHust OpraHu3MOB U UX OTHOCHUTEJIbHAS
1e71eCO00pa3HOCTHY.

Jlabopatopuass pabora «CpaBHEeHHE BHJIOB IO MOPQPOIOTUUECKOMY
KPUTEPHUIOY.

Tema 3. Makpo3BoIIOLMS U €€ pe3yJibTaThl

Metonbl  M3yueHHS MaKpOlIBOMIONUHU. [laneoHTonormyeckue  MeTO[bl
uzydeHus: HBononuu. Ilepexonnbie ¢GopMbl M (PUIOTEHETHYECKUE  PSIAbI
OpraHU3MOB.

buoreorpaguyeckue Metonsl u3yudeHus sBomronuu. CpaBHeHHe GIIOpbl U
(dbayHbl MaTepUKOB U OCTPOBOB. buoreorpaduueckue obnactu 3emiu. Buawbi-
SHAEMUKHU U PETUKTHIL.

OMOpPHUONOrMYECKUe U CPABHUTEIHLHO-MOP(OJIOTHUECKHE METOAbl U3YUEHUS
BONIIOLMHU. ['€HeTMYecKne MEXaHU3Mbl 3BOJIIOLMHM OHTOI€HE3a M MOSIBICHUS
HBOJIIOMOHHBIX ~ HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHbL.
PynumMentapubsle  opraHbl M araBuU3Mbl.  MOJEKYISPHO-TEHETUUYECKHE,



OMOXMMHUYECKHE U MATEMAaTUYECKUE METOAbI U3YUEHUS IBOIIOLUU. | OMOJIOTHYHBIE
redbl. COBpEMEHHBIE METO/IbI TOCTPOCHUS (PUITOTCHETUYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MYTAILIMH U 3BOJIIOLUS TEHOMOB.

OO01mre 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKYuU.
HeobOpatumocTs 3Bomonnu. AfanTuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJIIOLIU Y.

JleMoHCTpanun

[Toptpetsl: K. M. bap, A. O. KoBanesckuii, ®. Mrosuiep, 3. ['ekkeb.

Tabmuubl U cxembl: «DUIOTEHETUUECKUN DSl JIOMIAN», «APXEONTEPUKCY,
«3Bepo3yOble  smepel»,  «Crerouedans»,  «Punnodurer»,  «CeMmeHHbIE
NanopoTHUKW», «buoreorpapuueckne 30HBI 3emun», «pei) KOHTHHEHTOBY,
«Penuktey, «HadanpHble cTaauu 53MOpPUOHAIBHOIO PA3BUTUSL MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBIE OpraHbD, «PyIHUMEHTHI,
«ATaBU3MBI»Y, «XPOMOCOMHBIE HAOOpHI 4YEJIOBEKAa U IIMMIIaH3e», «l JIaBHBIC
HaIpaBJIEHUS 3BOJIIOIUNY, «O0IIHe 3aKOHOMEPHOCTH 3BOJIFOLII.

OO6opynoBaHue: KOJUJIEKIIUU, TrepOapuu, MYJSKU HCKOMAeMbIX OCTaTKOB
OpPraHU3MOB, MYJISKA TOMOJIOTUYHBIX, AHAJIOTMYHBIX, PYJMMEHTAPHBIX OPraHOB H
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HaydHble TUMOTE3bl MNPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOTeHe3 H
naHcrepmusi. JJoHayuHble IpeACTaBICHUS O 3aPOKICHUU JKU3HU (KPEALMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOKICHUS )KU3HU U €€ ONpOBEp)KeHHE ornbITamMu .
Penu, JI. Cnannannanu, JI. [1actepa. [IpoucxoxaeHue sxu3Hu U aCTPOOHOIOTHA.

OcHoOBHBbIE JTanbl HEOPraHUYECKOU JBOJIIOLUU. [ImanerapHas
(reonmoruueckasi) SBOJIOINUSA. XHUMHUYECKass OHBOJIONMS. AOWOTEHHBIM CHHTE3
OpraHnyeckux BemecTB n3 HeopraHndeckux. Omeir C. Mumrepa m I'. Opm.
OO6pazoBanue noaumMepoB u3 MonoMepoB. Koaieparnas runote3a A. . OnapuHna,
runorte3a mnepBuuHoro Oynbona Jlx. XompgeliHa, reHeruueckas rumote3a [
Ménnepa. Pu6osumer (T. Yex) u rumoreza «mupa PHK» V. T'mnGepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hcropus 3emnn u MmeTobl €€ n3ydeHus. MickonaeMple OpraHuyeCcKUe OCTaTKU.
['eoxpononorust u e€ meronpl. OTHOCHUTEIbHAS U AOCONIOTHAs] T€OXPOHOJOTHSL.
['eoxpoHoIOrMYecKas MIKajia: 30HbI, 3pbl, IEPUOJIBI, STTOXH.

Havanenbie 3Tanbl OpraHMYecKOM »HBOJIOUUU. [losBIIEeHME W D3BOMIOLUA
NEPBBIX KJIETOK. DBONIONUSA MeTabonu3Ma. BO3HUKHOBEHHE MEPBBIX HKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTIEHKHN KaK aHAJIOT MEPBBIX Ha 3emiie COOOIIECTR.
CrpomatonuTsl. [IpokaprOThI U 3yKapUOTHI.



[Tpoucxoxaenue sykapuoT (CUMOUOTEHE3). DBOTIOLNMUOHHOE MTPOUCXOKACHHE
BUpPYCOB. [IpoucxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Talbl 3BOJIOUUU BBICHIMX pacTeHuil. OCHOBHBIE apoMOpP(O3bI
pactenud. Beixon pacteHuii Ha cymry. [losiBieHHE CIOPOBBIX pPACTEHUW U
3aBoeBaHre uMU cymu. CemeHHble pacTeHus. [IpoucxoxaeHue BETKOBBIX
pPaCcTCHUMN.

OCHOBHBIE 3Tallbl 3BOJIOLMHU >KUBOTHOTO Mupa. OCHOBHbIE apoOMOP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBICHHE COBPEMEHHBIX
TunoB. [lepBbie XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIOLUA TO3BOHOYHBIX.
[Ipoucxoxnenne ampubuii u pentwmid. IIporncxoxaeHrne MICKONUTAIOUIMX U
ntuil. [lpunuun kimodyeBoro apomopdosza. OcBoeHHe OECIO3BOHOYHBIMU U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pasputne xu3HM Ha 3eMje MO 3paM W MepuoiaM: apxeu, MPOTEPO30i,
najaeo30M, Me3030i, kaiiHo301. OO0111ast XapaKTEepPUCTUKA KJIMMAaTa U T€OJIOTMYECKUX
npoueccoB. [losiBiieHnEe 1 paciBET XapaKTEPHBIX OPraHU3MOB. YTIIE0Opa30oBaHUE:
€ro yCJIOBUS U BIMSHUE HA ra30BbIil COCTaB aTMOC(hEpHI.

MaccoBble BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIOro. [IpuunHel u
CJIEICTBUS MacCOBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTMYECKUN KpPHU3UC, €ro
ocobenHnoctu. [Ipobiema coxpanenus: 6mopaznooOpasusi Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [lpuHuumnel knaccupukanuu
oprann3MoB. OCHOBHbIE CUCTEMATUYECKUE TPYIIIIBI OPTaHU3MOB.

JlemoHcTpanuu

[Toptpetsl: ®@. Peau, JI. Cnannanuanu, JI. [Tactep, . 1. Meunukos, A. N.
Omnapun, JIx. Xonaein, I'. Ménnep, C. Mumnep, I'. IOpu.

Tabnuie u cxemsl: «Cxema omnbita @. Penny», «Cxema onwita JI. [Tactepa no
M3YYEHHIO CaMO3apoKIeHUs *Ku3HW», «Cxema ombita C. Muinepa, I'. FOpwny,
«JTanbl ~ HEOPraHWYECKOW  HJBONIOUUN», «['€oXpoHOJIOrMYecKas  IIKajay,
«HauanpHble 3Tarnbl OPraHUYecKoi 3BOMIOIUNY, «CxeMa 00pa3oBaHUsS dYKAPUOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW mpupoabl», «CTpoeHue BHUpPYCay,
«Apomopdossl  pacreHuit», «PuHHOGUTHY, «OIHOKIETOUHBIE BOJOPOCINY,
«MHOTOKJIeTOUHbIE BOAOpoCHNY», «Mxu», «llamopoTHukm», «l'onocemMeHHbIE
pactenus», «Opranbl IBETKOBBIX PACTEHUI, «CXxeMa pa3BUTHUS )KUBOTHOTO MUPay,
«Apomopdo3sbl KUBOTHBIX», «IIpocteitmuey», «Kumeunononoctueiey, «Ilmockue
yepBu», «YUnenuctonoruey, «PbiOb», «3emMHOBOAHBIEY, «lIpecmbikarommecs,
«lItnupyy, «Miekonuratomuey», «Pa3BuTue )Xu3Hu B apXeMCKou 3pe», «Pa3putne
)KU3HH B TMPOTEPO30OMCKON 3pe», «Pa3BUTHE XU3HM B NAJICO30UCKOU 3per,
«Pa3BuTne XU3HU B ME3030MCKOM Ipe», «Pa3BUTHE )KU3HU B KAHHO30HUCKOMN 3pe»,
«CoBpeMeHHas cucTeMa OpraHuYeCKOro MUpay.



O6opynoBanue: repObapuu pPACTEHUM pA3IWYHBIX OTMAEIOB, KOJIICKIIUH
HACEKOMBIX, BJIKHbBIE MIPENapaThl >KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUICKIIUU
UTJIOKOXKHX, CKEJIEThl TO3BOHOYHBIX dKUBOTHBIX, Uydelia IITUIl U 3BEpEl, KOJUICKIIUU
OKaMEHEJOCTEW, TMOJE3HbIX MCKOMAEMbIX, MYJSIKH OPraHUYECKUX OCTaTKOB
OpTaHU3MOB.

Bupryanbnas naboparopHas padora «MopaenupoBaHue onsiToB Muiiepa—
FOpu 1o nzydenno abMOreHHOTO CUHTE3a OPTaHUYECKUX COSMHEHUI B IEPBUYHOMN
atMocdepe».

JlabopaTtopnasi padora «/3yueHue u omnHMcaHuWE HMCKONAEMBIX OCTAaTKOB
JPEBHUX OPTaHU3MOB).

IIpakTnueckass padora «l3ydueHue OCOOCHHOCTEN CTPOCHUS paCTECHUM
Pa3HBIX OTAEIIOB).

IIpakTuyeckas padora «/3yyeHue oCOOEHHOCTEH CTPOEHUS MO3BOHOYHBIX
YKUBOTHBIX».

Tema 5. IIpoucxoxaenune Ye10BeKa — AaHTPOIOIeHe3

Pa3znensl u 3agaun aHTPONOIOTHU. METOIBI aHTPOTIOJIOT U H.

CraHoBIEHHE TPEACTABICHUN O IMPOUCXOXKICHHM YEJIOBEKA. PenurmnosHele
B033peHU. COBpEMEHHBIE HAYYHBIE TEOPHH.

CX0ZCTBO Yen0BeKa ¢ KUBOTHBIMU. CHCTEMAaTHUYECKOE MOJIOKEHUE YEIOBEKA.
CBugerenscTBa  CXOACTBA  YEJNOBEKAa C  JKMBOTHBIMU:  CPaBHUTENIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU310I0r0-OMOXUMHUYECKHUE,
noBesieHueckue. OTanyusl 4elaoBeKa OT KUBOTHBIX. [IpSIMOXOXKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE rOJOBHOIO MO3ra U BTOPOM CUTHAJIBHOM
CUCTEMBI.

JIBrkymue cuiibl ((hakTOphl) aHTPONOreHe3a: OMOJIOTHYECKUe, COLUaIbHbIE.
CooTHolIeHNE OMOJOTUYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OCHOBHBIE CTaJUU aHTpOIOTeHe3a. PaHHME uenoBeKoOOpaszHble O00€3bsHbI
(TIPOKOHCYJIBI) ¥ pAHHUE TTOHTHJIBI — OOITHE TPEIKH YeTOBEKOOOPa3HBIX 00€3bsH U
JO/Ie. ABCTPaJONUTEKN — JBYHOTHE MPEAKH JIOAEH. UenoBeK yMeIbli, MepBbIe
V3TOTOBJICHUS OpYAUN TpyAa. YemoBeK NMpAMOXOISIINN U IEPBbIA BBIXO JIIOIEH 32
npenensl Appuku. Yenosek reifenboepreckuii — o0 npeiok HeaH AepTaaIbCKOro
YEJIOBEKA M YEJIOBEKa pa3syMHOro. YeioBeK HEaHAEPTAIbCKUU KaK BUJ JIOJIECH
XOJIOJHOTO KJIMMara. YeloBeK pa3yMHbIA COBPEMEHHOIO THIIA, JECHUCOBCKUU
YeJIOBeK, OCBOEHHE KOHTMHEHTOB 3a mnpenenamu Adpuku. Ilaneorenermka u
MaJ€OreHOMUKA.

DBOJIONNS COBPEMEHHOTO dYesnoBeKka. EcTecTBEHHBI OTOOp B TMOMYJISIIHSIX
yenoBeka. MyTannoHHBIH mporecc ¥ noaumopdusm. [lomymsiuoHHbIE BOJHBI,
nperid renos, murpanus U «3p(eKT ocHOBaTENs» B MOIMYJSALUAX COBPEMEHHOTO
YEJI0BEKA.



Yenoseueckne pacel. llonsatne o pace. bospmme pacel: eBporeoniHast
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (9KBAaTOpUaibHAas),  MOHTOJOWIHAsS
(a3maTcko-aMepuKaHcKas). Bpems u myTu paccelieHHs 4YelnoBeKa IO IJIaHETe.
EnuHcTBO  4yenoBeueckux — pac. HaydHas  HECOCTOSTENBHOCTh — pacu3Ma.
[Ipucnoco6eHHOCTh YeNoBeKa K pa3HbIM YCJIOBUSIM OKpY)KArOUIEH Cpeabl.
Brnusinue reorpaduueckoit cpeapl U aperida reHoB Ha MOP(OTIOTHIO U PUIUOTIOTHIO
YeJoBeKa.

MexaucuMiuiiHapHabple  MeToJbl B (usnueckot  (OMOJIOTHYECKOH)
AHTPOMOJIOTUM.  DBOJIOLMOHHAS ~ AHTPOINOJIOTHS U MAJCOaHTPONOJIOTHS
YeJIOBEUECKUX NOIMyJsiuui. bruoconnanbHbele HCCIEeNOBaHUS MPUPOJBI YEIOBEKA.
HccnenoBanre KO3BOIIOLMHI OMOJIOTMYECKOTO U COLIUAIIBHOTO B YEIOBEKE.

JleMoHCTpanun

[Toptpersr: Y. lapsun, JI. Jluku, 4. 5. Porunckui, M. M. I'epacumos.

Tabmunp! 1 cxembl: «MeToIbl aHTPONOJ0oTunY, «['0JJIOBHON MO3T uerIoBeKay,
«YenoBekooOpa3Hble 00€3bsHbI», «CKENeT 4YeloBeKa M CKENIET IIMMIIaH3e»,
«PyIMMEHTBI U aTaBU3MBbD», «J{BHKYILIME CUIIBI aHTPOIIOTEHE3a», « DBOJIOLIMOHHOE
IpPEBO  YENOBEKa», «ABcTpamonurek», «YenoBek  ymenslit», «Yenosek
IPAMOXOAAIIMIY, «JleHucoBckuid yenoek» «Heanaepransup», «KpoMaHbOHIBDY,
«IIpenku yenoBeka», «Tarbl HIBOJIFOLUN YEJIOBEKA», «Packl yenoBekay.

OO6opynoBaHue: MYJSDKM  OKaMEHEJIOCTeH, TMPEIMETOB  MaTepUaIbHOM
KyJIbTYphl ~TIPEIKOB YeJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MUDOTOTHYECKUMU U OUOJIEHCKUMH CIOKETaMH TPOMCXOXKJICHUSI YEJIOBEKa,
¢doTtorpaduu HaXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0BEeKa, MOJIENb
yepera 4eJI0BeKa U Yepera MUMIIaH3€e, MOJEIb KUCTH YeJIOBEKA U KMCTHU IIMMIIaH3€,
MOJEIH TOpPCa MPEIKOB YEJIOBEKA.

JlaGopaTopnasi padora «l3yueHne o0OCOOEHHOCTEW CTpPOEHHUS CKeJeTa
YeJIOBEKA, CBSA3AHHBIX C IPSAMOXOKICHUEM.

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aJalTalNi YeIIOBEKay.

Tema 6. Jxkosoruss — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB U
HA0OPTraHU3MEHHBIX CHCTEM € OKPY KaloLiel cpenoi

3apoxaeHue U pa3BuTHe dKojioruu B Tpyaax A. ['ymOonsara, K. @. Pynwe, H.
A. CesepuoBa, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Pa3znenst u 3amauu
sKoi0ruu. CBSI3b SKOJIOTUU C APYTUMH HAyKaMHU.

Metonbl 3kosioruu. IloneBbie HaOMOAEHUS. DKCHEPUMEHTHI B HKOJIOTHU:
NpUpOAHbIE W JilabopaTtopHble. MoJenupoBaHue B HKOJIOTUU. MOHUTOPUHT
OKPYXAaIOIIeH CpeIbl: TOKAIbHBINA, PETUOHAIBHBINA U TJI00ATBHBIN.

3HaYeHUE OKOJIOTMYECKUX 3HAHUM IS 4YEJIOBEKa. DKOJOTHYECKOe
MHPOBO33PEHNE KAK OCHOBA CBSA3€W 4YenoBeuecTBa ¢ npuponon. GopMmupoBaHue
HKOJIOTHYECKOMN KYJIbTYpPbI U 3KOJIOTUYECKON IPAMOTHOCTH HACEJIECHUSI.



JleMoHCTpanun

[Toptpetsr: A. I'ymbonbar, K. ®@. Pynee, H. A. CeBepuos, J. ['ekkeinb, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr skonorun», «Meroabl 3Konoruny, «Cxema
MOHUTOPHUHTA OKPYKAOIIEN CPEABDY.

JlabGopaTopHuasi padora «3yuenue METOJ0B AKOJIOTUYECKUX
VCCIICIOBAHUI.

Tema 7. Opranusmsl U cpea OOUTAHUS

DKoJioruueckre (PaxkTopbl U 3aKOHOMEPHOCTH ux nenctus. Kinaccudukanms
HKOJIOTHYECKUX (PaKTOpOB: abUOTHUYECKHE, OMOTHUECKHUE, aHTpoIoreHHbie. O0mme
3aKOHOMEPHOCTH AEHCTBUS 3KoJornueckux Qakropos. IIpaBuno muaumyma (K.
[lInpenrens, 0. JIubux). TonmepaHTHOCTb. DBPUOMOHTHBIE U CTEHOOMOHTHBIC
OpTraHU3MBI.

AbGuoTtnueckue ¢dakrtopel. CBeT Kak sKkojorudeckuid (axrtop. [elicTBue
Pa3HBIX YYAaCTKOB COJIHEYHOTO CIIEKTpAa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTeHUd M >KUMBOTHBIX [0 OTHOLICHUIO K cBeTy. CurHaiapHas poJyib CBETA.
DoTONEPUOIU3M.

Temneparypa kak oskojorudeckuid (axrop. [eiicTBue TemmepaTypbl Ha
opraHu3Mbl. [ToiKHIIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIEC U
CTEHOTEPMHBIE OPTAHU3MBI.

Bnaxuocts kak skonorumyeckuid ¢aktop. IlpucnocoOnenuss pacteHuii K
nojJiep >KaHuio0 BogHOTO Oananca. Knaccudukamus pacTeHUN MO OTHOIICHUIO K
Bojze. [IpucriocoOneHust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEKUMA.

Cpenpl oOuTaHUsS OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAS, MOYBEHHAS,
rNIyOMHHAsT ~ TIOANOYBEHHAsl,  BHyTpuUOpraHu3aMeHHas.  DU3UKO-XUMHUYECKUE
0COOEHHOCTH cpefl 00uTaHusi opraHu3MoB. [Ipucnoco61eHuss OpraHu3MoB K KU3HH
B Pa3HBIX Cpeaax.

buonornueckue putmbl. BHemHue u BHyTpeHHUE pUTMBI. CyTOUYHBIE M
roguyuHbie puUTMBI. [IprCOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHCHHSIM
YCIIOBUU KU3HU.

Kuznennsie popmbl opranu3mMoB. [ToHsTre o xu3HeHHOM popme. JKu3HeHHBIE
dbopMbl pacTeHHWl: JEpeBhbs, KyCTapHUKH, KYCTAPHUYKH, MHOTOJICTHHE TPaBBHI,
OJTHOJICTHHE TpaBbl. JKu3HEHHBIC (OPMBI KUBOTHBIX: THIPOOUOHTHI, TEOOUOHTHI,
a’poOroHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a >KU3HH.

buotnueckue hakTopsl. Bumbl OMOTHYECKHUX B3aUMOACHCTBUIN: KOHKYPEHIIUSI,
XUIIHAYECTBO, cuMON03 u ero (opmel. [lapazutusm, koomeparusi, MyTyaliu3M,
KOMMEHCaJIU3M (KBapTUPAHTCTBO, HaxJeOHUYECTBO). Hetrpoduueckue
B3aMMoOJeUCcTBUS  (Tommyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE



OMOTHYECKUX B3aUMOACMCTBUM JUIsl CYIIECTBOBAHMS OpPraHU3MOB B Cpele
obutanwus. [IpUHIMI KOHKYPEHTHOTO UCKITIOUEHUS.

JleMoHCTpanun

Tabmuubl U cxembl: «Ikonorudyeckue (axropb», «CBETOBOM CIEKTpPY,
«IKOJIOTUYECKHE TPYIIIHI )KUBOTHBIX MO OTHOLIEHUIO K CBETY», «TE€nIoKpoBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >XUBOTHBIE», «DHU3MOJIOrMYECKUE aTanTaluu
XKUBOTHBIX», «Cpenbl OOWTaHHS OpPraHuU3MOB», «bHOJOrMYeCKHe pPUTMBDY,
«Kuznennelie popmbl pacTeHuil», « KusHeHHbie (hOpMBbI )KUBOTHBIX», « IKOCUCTEMA
HIMPOKOJIMCTBEHHOTO Jiecay, «IDKOCHCTEMa XBOMHOrO Jiecay, «llemn mutanus»,
«XUITHUYECTBOY, «ITapa3utuzm», «KonkypeHuus», «Cumobuosy,
«KommeHncanuzmy.

O6opynoBanue: repOapuu pacTeHUHW U JKUBOTHBIX, MPUCHOCOOJEHHBIX K
BJIMSIHUIO Pa3jMYHBbIX SKOJOTMYECKHX (PAKTOpOB, TIepOapuu CBETOJIIOOUBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIUBBIX PACTEHUH, CBETOJIOOUBBIEC, TEHEIIOOUBBIE U
TE€HEBBIHOCJIMBbIE KOMHATHBIE PACTEHMS], TepOapUU U KOJUIEKIIUU TETUIONIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PAaCTEHUM, dydesia NTULl U 3Bepel, repOapuu
pacTeHuil, OTHOCAIIMXCA K rurpopuraM, kKcepopuram, mMe30puTaM, KOMHATHBIC
pacTeHMsl NaHHBIX TPYMI, KOJJIEKIUU KUBOTHBIX, OOUTAIOIIMX B Pa3HBIX Cpenax,
repbapuu M KOJUIEKUMU PACTEHUH M JKMBOTHBIX, OOJaJaloIIUX dYepTaMu
MPUCIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBUH KHU3HU, TrepOapuu M
KOJUIEKIIMM PACTEHHM M JKUBOTHBIX PA3IMYHBIX XKU3HEHHBIX (POpPM, KOJUIEKIUU
KUBOTHBIX, YYAaCTBYIOIIHUX B Pa3JIMYHBIX OMOTHUYECKUX B3aUMOJICHCTBUSX.

JlabopaTtopuass padora «BbIsiBIeHHE MPUCTOCOOTICHUN OpPraHU3MOB K
BIIUSTHUIO CBETA.

JlaGopaTopnasi paGora «BbIsBICHHUE MNPUCTIOCOOTICHUN OPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPHD».

JlaGopaTopHasi paboTa «AHATOMHUYECKHE OCOOCHHOCTH PACTCHUIN U3 Pa3HBIX
MeCT OOUTaHUS.

Tema 8. IKo10rusi BUAOB U MOILYJISA UM

DKOJIOTMYECKHE  XapaKTePUCTUKU  TOMYJISALHH. [lonynsauust  Kak
Oounonoruyeckas cucreMa. Poib HEOTHOPOAHOCTU Cpenibl, PU3NYECKUX OapbepoB U
0COOEHHOCTEH OMOJIOrMU BUIOB B (POPMUPOBAHUHU MPOCTPAHCTBEHHON CTPYKTYpPHI
nonyisuuid. OCHOBHBIE TOKa3aTeau NOMYJSLUUU: YHUCJIEHHOCTh, IIJIOTHOCTD,
BO3pacTHasi M TI0OJIOBasi CTPYKTypa, pOXIAeMOCTb, MNPHUPOCT, TEMI pPOCTa,
CMEPTHOCTb, MUTPALIUSL.

OKoJiornyeckass CTpykrypa nonysiuud. OLeHKa YUCIEHHOCTH MOIYJISILUY.
JluHaMuKa momyssiuu U €€ peryssinus. buoTudyeckuii mOoTeHIHMal MOMYJISLUU.
MonenupoBaHue AMHAMUKY nonyJisinuy. KpuBble pocTa YHCIEHHOCTH MOITYJISILUY.
KpuBble BbDKHMBaHUS. Perynsius YUCICHHOCTH NOMYJSUUNA: poJib (HaKTOPOB,



3aBUCSALIMX U HE 3aBUCSALIUX OT IUIOTHOCTH. DKOJIOTMYECKUE CTPATETUU BUJIOB (I- 1
K-cTparerun).

[TonsitTue 00 sKonornyeckoil Huie Buaa. MecrooOuTanue. MHoromepHas
MoJenb dKosiornueckon Humun Jx.M. XarunHcoHa. Pa3Mepbl 3KOJI0TMYECKOU
Huiy. [loTeHnnanbHas U peanTu30BaHHAs HULLIN.

Bun xak cucrema nomyisinuid. Apeansl BUAOB. BHIBI M MX >KM3HEHHBIE
CTpaTEruu. JKOJOTNYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTU TIOBEJECHUS W MUrpaluid >KUBOTHBIX. buosormueckue
WHBA3UH YyKEPOJIHBIX BUOB.

JlemoHcTpanuu

[Toptper: Ix. . XaTunHCOH.

Tabmuubl W cxembl: «DKOJOTHYECKUE XAPAKTEPUCTHKU MOMYJISALHNY,
«IIpocTpaHcTBEHHass  CTPyKTypa IomyJsinuW», «Bo3pacTHele  mMpaMuibl
nonyasauun», «CKOpOCTh  3aceleHuss IOBEPXHOCTH 3€MJIM  Pa3IMYHbIMU
opranuzmammn», «Mojeinb 3xonorudeckort Humm k. M. XaTunHcoHay.

OobopynoBanue: repbapuu pacTeHHM, KOJUIEKIUN KUBOTHBIX.

JlabGopaTopHnasi padora «IIpucnocoOsieHust CEeMsIH paCTEHUM K paCcCEIICHUION.

Tema 9. Jxosorust cood1mEecTB. IKOIOrHYECKHE CHCTEMBbI.

CooOmiectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBsS3u MEXIy
OpraHu3MaMH B OUOLIEHO3E.

Dkocucrema Kak oTkpbiTas cuctema (A. Jx. Tencnu). @yHKIUMOHAIbHbBIE
OJIOKM OpraHu3MOB B HKOCHUCTEME: IMPOIYLEHTbI, KOHCYMEHTbI, PEAYyLEHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue uenu u cetd. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBel ¥ MBI B 3KOCUCTEMAX. KpyroBopoT BEIIECTB M IOTOK 3HEPTUU
B DKOCUCTEME.

OcCHOBHBIE IOKA3aTENMN YKOCUCTEMBI. broMacca 1 MpoayKIus. DKOJIOTHYECKHE
UPaMUJIBI YKcell, OnoMacchl M SHEPTUu.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykueccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCMM W HMX MPUYUHBI. AHTPONOreHHbIE BO3JIECUCTBHUS Ha
cykneccuu. KnumakcHoe cooOuiectBo. bropaznoodpasue u noiaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[TpupoaHbIe 3KOCUCTEMBL. JKOCUCEMbL 03ED U peK. DKocucmembl Mopet u
oKeano8. IKocucmemvl MYHOp, 1€c08, Cmenel, nyCmbitb.

AHTpOIIOTEHHBIE 3KOCUCTEMBI. Arposkocucrtema. ArpouneHo3. Pazmnuns
MEXy aHTPOIIOT€HHBIMH U MPUPOJIHBIMHU 3KOCUCTEMAMMU.

YpOoskocuctembl. OCHOBHBIE KOMIOHEHTHI ypOoskocuctem. [opoackas
bnopa u ¢ayna. CuHaHTpomm3aius TOPOACKOW QayHbl. buonormdeckoe wu
XO035IUCTBEHHOE 3HAYEHUE arpOdKOCUCTEM U YPOOIKOCHUCTEM.



3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
sKocucteMax. Ponb kackadnoeo sghghekma u 6u008-30upuxamopos (Kiouesvix
6U008) 6 QyHKyuonuposanuu sxkocucmem. IlepeHOC SHEPTUU U BEIIECTB MEXKIY
CMEXHBIMHM SKOCHCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, MOMYJISLUA U IKOCUCTEM
B YCIIOBHUSIX €CTECTBEHHBIX M aHTPOIIOTEHHBIX BO3CHCTBHIA.

Mexanuzmbi 6030eticmaus 3a2psA3HeHUll PA3HbIX MUNO08 HA CYOOP2aHU3MEHHOM,
OP2aHUBMEHHOM,  NONYJIAYUOHHOM U  IKOCUCMEMHOM  VYPOBHAX,  OCHOBYI
9KOJIO2UHECKO20 HOPMUPOBAHUS AHMPONO2EHHO20 B030eticmausi. MeToloIoTHs
MOHHTOPHUHTA €CTECTBEHHBIX M AaHTPOIIOT€HHBIX YKOCHCTEM.

JlemoHcTpanuu
[Toptper: A. JIx. Tencnn.
Tabmuuer u cxeMbl:  «CTpykTypa  OHoueHO3a»,  «DKOCUCTEMA

IIMPOKOJUCTBEHHOTO Jiecay, «IKOCUCTEMa XBOMHOTO Jjecay, «DYyHKIIMOHAIbHbIE
IpyIIIbI OPTaHU3MOB B dKOcUCTEME», « KpyroBopoT BeliecTB B akocuctemey, «Lenu
nuTanus (macTOWIHAs, JACTPUTHAs)», «DKOJOTMYECKas MupamMuja YHCE,
«OKonorudeckas mupamua OMOMacChl», «IKOJIOTHUYECKas MUpaMUia dHEPTUNY,
«O0pazoBanue 6osoTtay, «IlepBuuHas cykueccus», «BoccTaHOBIIEHHE Jieca Mocie
noxkapa», «9KocucreMa o3epa», «ArporeHos», «KpyroBopor BemiecTB U MOTOK
DHEPTUU B arporeHo3ey, «[Ipumepsl ypOosKOCHUCTEMY.

O6opynoBanue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uydesia MTHUI] U
3Bepeit, repObapuu KyJIbTypHBIX M TUKOPACTYIIUX PACTCHHM, aKBApUYM KaK MOJIEITb
HKOCHCTEMBI.

IIpakTuyeckas padora «/3ydenue u onucanrue ypo0od3KOCUCTEMBD».

JlabopaTtopuasi padora «M3ydeHue pazHOOOpa3usi MEIKUX [MOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX SKOCHCTEMAaX).

IKCKypcusi «IKCKypCcHsl B TUIIMYHBIM OMOreoieHo3 (B n1yOpaBy, OEpe3HsIK,
CJIbHUK, HA CYXOJI0JbHBINA WU TOMMEHHBIN JIYT, 03€p0, O0JIO0TO)».

IKCKYypcusi «DKCKYpCHUsI B arpo’KOCHCTEMY (Ha MOJ€ WIH B TEIUIMYHOE
XO3AMCTBO)».

Tema 10. buocdepa — riodanbHast IKOCHCTEMA

buocdepa — oOmennanerapHas 000Ji04ka 3€MIIM, TJI€ CYIIECTBYET WIH
CyIIIeCTBOBaJIA XKM3Hb. PazBuTHe mpeacraBieHuit o 6umocdepe B Tpyaax J. 3rocca.
VYuenne B. U. Bepuanckoro o 6uocdepe. Obnactu 6mocdepsl u e€ coctan. JKuboe
BelecTBO Orocdepsl U ero GyHKIIUH.

3aKOHOMEpPHOCTH cyllecTBOBaHUsA Onocdepbl. OcobeHHOCTH Ouochepsl Kak
r100aIbHON PKOCUCTeMBI. J[MHamMudeckoe paBHOBecue B Ouochepe. KpyroBopoTsl
BEIIECTB ¥ OMOTEOXUMHUYECKHUE IUKJIIBI (YTIAepoa, a30Ta). PUTMUYHOCTH SIBICHUN B
ounocdepe.



3oHanbHOCTHL OHochepsl. [lousaTre o Gnome. OCHOBHBIE OMOMBI CYIIIH: TYHJIPA,
XBOMHBIE JI€Ca, CMEIIAHHBIE M IIUPOKOJUCTBEHHBIE JIeCa, CTENH, CABaHHBI,
MYyCThIHU, TPONMUYECKHE JIECa, BEICOKOTOPhA. KiuMar, pacCTUTEIbHBIN U AKUBOTHBIN
MHUpP OMOMOB CYIIIH.

CrpykTypa U QyHKIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOTO MOTEHIMaja 1
ounochepHbIX QyHKIUH.

JleMoHCTpanun

[Toptpetsl: B. . Bepnanckuii, 3. 3rocc.

Tabmuubl 1 cxembl: «I'eocdepsl 3emnn», «KpyroBopoT azoTa B mpUpOE»,
«KpyroBopoT yrinepoga B mpupone», «KpyroBopor Kuciopoga B IPHUPOIE»,
«KpyroBopoT Boasl B mpupoae», «OcHOBHbIe OMOMBI cymmn», «Kinmarnueckue
nosica 3emnm», «Tynapay, «Takra», «Cmemannsiii jgec», «IMpokonncTBEHHbBIN
necy, «Crenby, «CaBanHay, «IlycTbiHg, « Tponndeckuii Jiecy.

Oo6opynoBanue: repbapuu pacTeHHU pa3HbIX OMOMOB, KOJUIEKIIMH >KUBOTHBIX.

Tema 11. YesnoBek u oOKpy:xa0Ias cpeaa

OKOJIOTUYECKHE KPHU3UCHI W MX NPUYMHBL. Bo3nelcTBue denoBeka Ha
ouocdepy. 3arpsi3HeHrE BO3AYITHON cpeabl. OXpaHa BO3ayxa. 3arpsi3HEHUE BOJTHOM
cpeabl. OxpaHa BOJHBIX pecypcoB. Paspymienue mnouBbl. OxpaHa MOYBEHHBIX
pecypcoB. M3meHnenne kimMmara.

AHTpOIIOTEHHOE BO3JICMCTBUE HA PACTUTENBHBIA M KUBOTHBIM MUp. OxpaHa
PaCTUTENILHOTO W >KMBOTHOTO Mupa. OCHOBHBIE MPUHIMIBI OXPaHbI MPUPOJBI.
Kpacasie kHuru. Oco0o oxpansemblie mpupoansie Ttepputopun (OOIIT).
borannyeckue caibl ¥ 300J10TUYECKUE TTAPKHU.

OCHOBHbBIE TPUHIUIIBI YCTOMYMBOIO PA3BUTHUSL YEIOBEUECTBA W MPUPOIBI.
PannonanbHOE  MPUPOJONOJIB30BAaHME UM COXpAaHEHHE  OMOJIOTMYECKOTro
pazHooOpazust 3emiu. OOIIHE 3aKOHOMEPHOCTH TJIO00AIBHBIX HSKOJOTHYECKUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOI'O KPU3HCA U €T0 BEPOSITHBIE MOCIIEICTBHUS.

Pa3BuTtrie METOJIOB MOHUTOPUHTA PA3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uUccre0o8aHus nepexooa K pecypcocbepezaroujeli u
KOHKYDEeHmOocnocooHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypchwi.
Hayuonanvuvle ungopmayuonnvle cucmemsi, odecneuusarouwjue O00CmMyn K
uHgopmayuu NnO COCMOAHUIO OMOENbHLIX 6U008 U 3IKkocucmem. OcHOBbl
aKopeadbuIumayuu dKocucmem U cnocooos 60pvOLL ¢ OUONOBDENHCOCHUIMUL.
Pexoncmpykyus Mmopckux u HazeMHvIX IKOCUCHEM.

JdeMmoHcTpanuu

Tabmuiibl 1 cxeMbl: «3arpsizHeHne atMocepbi», «3arpsa3HeHue ruaApochepb,
«3arpsizHeHue nouBbly, «[lapHuKoBeIl 3ddexT», «Oco00 oXpaHsieMble TPUPOIHbIE
TeppuTOopun», «MOoAEIH yIpaBiIsieMOTro MUPay.



O6opynoBanue: ¢oTtorpaguu OXpaHSEMbIX PACTCHWNW M JKUBOTHBIX KpacHoi
kHuru Poccurickon ®@enepanun, KpacHON KHUTM peTHOHA.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
BUOJIOTHU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TPOrpamMM CpelHero oO0mero o0pa3oBaHUsA: JUYHOCTHEHIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPAMMBI IO OHMOJIOTHH
BBIJICJICHBI CIIEAYIONIME COCTABIISAIONINE: OCO3HAHKWE OOYYaAIOIIMMUCA POCCUICKON
IPpaKIaHCKON UJIEHTUHYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSTEIIbHOCTH
U CaMOONpEACNCHUI0, Haluuyue Mmomusayuu K OOy4YEHUIO  OHOJIOTUH,
yeneHanpasienHoe pazeumue BHYTPEHHHUX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAJAMIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YYAIOIUXCSl PYKOBOJACTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO 00pa30BaAHUS, HAIUYUE NPABOCO3HAHUS DKOJIOTUUECKON KYJIbTYPHI,
cnocooHocmu cmagums eI U CTPOUTH )KU3HEHHBIC TJIAHBI.

JInyHOCTHBIE pE3yJbTAaThl OCBOEHHUS MPOTPAMMBI 110 OMOJIOTHH JIOCTUTAIOTCS B
CANHCTBE YYEOHOW ¢ BOCHUTATEIBHOW JCSITEIBHOCTH B COOTBETCTBUU C
TPAAULIUOHHBIMUA POCCHUICKHUMU COLUOKYJIBTYPHBIMU, HCTOPUUECKUMHU U TyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUIaMU U HOPMaMHU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIleCCaM CaMOIIO3HAHUs, CAMOBOCIIUTAHUS U
CaMOpa3BUTHUsSA, Pa3BUTHUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBaXKEHUS K 3aKOHY U IMPaBOIOPSAIKY, YEJIOBEKY TPyJa U CTapIIEMy MOKOJCHHIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHOIICHUS K KYyJbTYPHOMY HACIEIUI0 U
TpaaulMsIM MHOTOHAIlMOHAJILHOTO Hapojaa Poccuiickoit dexpepairuu, npupojae u
OKPYKAIOIIEN CpELE.

JInyHOCTHBIE peE3ynbTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus»
JIOJDKHBI OTPaXkaTh TOTOBHOCTh M CITIOCOOHOCTH OOYYArOIINXCSI PYKOBOACTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3WIIMEH JIMYHOCTH, CHUCTEMOM IIE€HHOCTHBIX
OpUCHTAIlMW, TO3WTUBHBIX BHYTPEHHHUX  YyOEXKIECHHH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3ZHEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peaiv3alliid OCHOBHBIX HaIpaBIICHHUI
BOCIIUTATEIBHOUN ESITEILHOCTH, B TOM YHUCJIE B YaCTH:

1) rpaaIaHCKOro BOCIIMTAHUS:

c(hOpPMHUPOBAHHOCTH IPAXKIAHCKON MO3ULIMK 00YYAIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUICKOTO OOIIECTBA;

OCO3HAHME CBOMX KOHCTUTYITMOHHBIX MTPaB v 00S3aHHOCTEH, YBOXKCHHE 3aKOHA
U TIPaBOIOPSIKA;



TOTOBHOCTB K COBMECTHOU TBOPUYECKOMN IEATEILHOCTH MPHU CO3/IaHUN YUSOHBIX
MPOEKTOB, PENICHUM Yy4eOHBIX M TO3HABATEJIBHBIX 3a/lad, BBIIOJIHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHUE YUYUTHIBATH B CBOUX ACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOIO
B3aMMO/ICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LICHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHBbIX, TO3HABaTEIbHBIX M UCCIENOBATEIbCKUX 3a7a4, YBaXXUTEIBHOIO
OTHOILICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXKJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTapHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOU MJEHTUYHOCTH, TAaTPUOTU3MA,
YBOXKEHHUS K CBOEMY HapoOJly, YyBCTBA OTBETCTBEHHOCTH Tiepesl PonuHou, roppoctu
3a CBOM KpaH, CBOIO PonauHy, CBOM S3BIK M KYJIBTYpYy, NPOLUIOE M HACTOSIIEE
MHOT'OHALIMOHAJIBHOrO Hapoaa Poccuuy;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACJIEAUIO U MAMSATHUKAM IPHUPOJIbI,
JTOCTIXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJIOTWMH, TOHMMAaHHUS 3HAYEHHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIIEeCTBa;

ujeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIy)KeHHIO M 3anuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE IYXOBHBIX LIECHHOCTEHW POCCUMCKOT0 HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MMOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOLIECHHUE K CBOUM POJMUTENISM, CO3JaHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUM C
TpaauuusMHu HaposoB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ICTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;

MMOHMUMAaHHUE IMOLUOHAIBHOTO BO3JICVCTBUS KUBOM NIPUPOABI U €€ LIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HbIX BUIAX HCKYCCTBa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOW JTUYHOCTH;

S) ¢pusnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0J1ar0NOy YU :

NOHMMAaHUE U peanu3alysi 310poBoro 1 6€30macHoro oopasa »Ku3Hu (310poBOE
MUTaHKUE, COOJIIO/ICHUE TUTUEHUYECKUX MPABUI U HOPM, COATaHCUPOBAHHBIN PEKUM
3aHATAH W OTObIXa, perysipHas (Qu3mueckas aKTUBHOCTH), OEpeXHOTO,
OTBETCTBEHHOI'0 M KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (hPU3MUECKOMY U
IICUXUYECKOMY 3J10POBBIO;

NOHUMAHUE LEHHOCTH MPaBWI HHIMBUIYAIBHOIO M  KOJUIEKTHUBHOTO
0€30MacHOr0 MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHWE MOCIEACTBUN M HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYpPEHHUS);

6) Tpy10BOr0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HAaHHE LIEHHOCTU MacTEPCTBA, TPYAOIIO0HE;

TOTOBHOCTh K AaKTHUBHOM JESITEIIBHOCTU TEXHOJOTMYECKOM M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MJIAHUPOBATh U CAMOCTOATEIBHO
BBIIIOJIHATH TAKYIO JIESITEIBHOCTB;

UHTEpEC K pa3inyHbIM cpepaM npodhecCHOHATBHON NesSTEIbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTHYECKOI0 BOCIIUTAHMSA

HKOJIOTUYECKH 11eJIeCO00pa3HOe OTHOIIEHHUE K MTPUPOJE KaK UICTOUYHUKY JKU3HU
Ha 3emiie, OCHOBE €€ CYIIIECTBOBAHUSI;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOJXKHBIX IOCJIEICTBHMA IS
OKPYKAIOIIEN CPELBI;

OCO3HaHHME TJI00aTBHOTO XapakTepa 3KOJOTMYECKUX MpoOJeM M IMyTed HuX
pelieHus;

CHOCOOHOCTH UCTIOIB30BATh MIPHUOOPETaEMBbIe MPU U3YUECHUH OMOIOTHH 3HAHUS
M YMEHUS TIpU  peHIeHHd MpoOsieM, CBSA3aHHBIX C  palMOHAJIbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  MOBEACHHUS B MPUPOJIE,
HaIpaBJIeHHBIX HA COXpPaHEHUE pPAaBHOBECHS B HKOCHUCTEMAax, OXpaHy BHUIOB,
AKOCHUCTEM, OrOCchephl);

aAKTUBHOE HENPUATHE AEUCTBUN, IPUHOCAILNX BPEA OKPYKAIOLIEH IPUPOTHON
cpene, yMEHHE IMPOrHO3UPOBATh HEOJArOMPHUITHBIE SKOJOTHUYECKHE MOCIEACTBHS
IIPEANPUHUMAEMBIX IEUCTBUM U NIPEJOTBPALIATh UX;



HaJIMYue Pa3BUTOrO IKOJIOIMYECKOTO MBIIIJIEHUS, YKOJIOTHYECKON KYJIBTYPHI,
ombITa NEATEIIBHOCTH DKOJIOTHYECKON HaIIPaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCA MMM B ITO3HABATEJIbHOW, KOMMYHMKATHBHOM M COLUAIBHOU
IIPaKTUKE, TOTOBHOCTH K YYaCTHIO B IPAKTUYECKOMN NEATEIBHOCTH YKOJIOTUYECKON
HaIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMUSA:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKH M OOILECTBEHHOW NMPAKTHKH, OCHOBAHHOTO HA AMAJIOre
KYJIBTYp, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPLICHCTBOBAHUE S3BIKOBOM M YHUTATEIbCKOW KYJIBTYpPBl Kak CpEACTBa
B3aMMOJICHCTBUS MEXKY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMAaHUE chneru@UuKd OHOJIOTMM KaK HayKH, OCO3HaHUs €& poju B
(GOpMHUPOBAHUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpEJCTaBICHUsS 00 OKpYXalolleM MHUpPE KaK O €IUHCTBE MPHUPOAbI, YEJIOBEKa U
oOIIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUU MpodsieM
COXpPAaHEHMS IPUPOTHOTO PABHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIMA3AIUU:
o0ecrieueHnss HOBOTO YpPOBHSI Pa3BUTUS MEIULMHBI, CO3JaHUE MNEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX  pellaTh pecypcHble  MPOOJIEMBI  Pa3BUTHS
YEJI0BEYECTBA, MMOUCKA MyTEe BBIXOAA U3 II100aJTBHBIX SKOJOTUYECKUX MPOOJIeM U
oOecrieyeHusi Mmepexoja K  YCTOMUYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
UCIIOJIb30BAHUIO TPHUPOJIHBIX PECYPCOB U (HOPMHPOBAHHIO HOBBIX CTaHIApTOB
KU3HY;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OWOJOIMYECKUX 3HAaHUM B LEJIX
MOBBIIICHUS OOIIEl KyJNbTYphl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHOM TPaMOTHOCTH OOydarommxcs, GopMHpyeMO
IpU U3Y4eHUH OHOJIOTUH;

IIOHMMAHUE CYLIHOCTH METONOB ITO3HAHUSA, UCIIOJIB3YEMBIX B €CTECTBEHHBIX
HAyKax, CIOCOOHOCTH WCIIOJNIb30BaTh IOJy4yaeMble 3HAHUS [UJIsS aHalu3a |
OOBSCHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOASANIMX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIE 3aKJIIOUEHHMS Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOLIMXCS JAHHBIX C LIEJIbIO MTOJIYyYEeHUS JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIB30BaTh OMOJIOTMYECKUE 3HAHUSA IS
peuieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaLIMSIX;

OCO3HAaHHWE LEHHOCTH HAYYHOM JESATEIbHOCTH, T'OTOBHOCTH OCYIIECTBISATH
IIPOEKTHYIO U UCCIEA0BATEIBCKYIO AEATEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHUIO, K AKTUBHOMY TMOJYYEHHIO HOBBIX 3HAHMWA MO OWOJIOTUU B
COOTBETCTBHUH C KU3HEHHBIMU TOTPEOHOCTAMMU.



METAINIPEJMETHBIE PE3YJIBTATbBI

MertanpenMeTHbIe Pe3yIbTaThl OCBOCHUS y4eOHOTO mpeameTa «buosorusy»
BKJIIOYAIOT: 3HAYWMbIe JUIsI (OPMHUPOBAHHMS MHUPOBO33PCHHS OOyJarOUTUXCS
MEXIMCIUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHbIC MOHITHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa H CHEeNU(PUKY METOJO0B TIO3HAHUS,
UCITOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHUS, SIBJICHHUE, MPOIIECC,
CHUCTEeMa, Hay4YHbIH (paKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HcclieIoBaHNue, HAOII0IeHUE, M3MEPEHHUE, SKCIIEPUMEHT U JIPYTUE); YHUBEPCAIIbHbBIC
ydeOHble JeHCTBUSA (ITO3HABATEIbHBIC, KOMMYHHKATHUBHBIC, DPETYJISITHBHBIC),
obecnieunBaroniye GopMupoBaHrue PyHKIUOHATBHONW IPaMOTHOCTH M COIMATBHOMN
KOMIETEHIIUU  OOYyYalolMXCs; CHOCOOHOCTh  OOYyYarolmMXCsl  UCMOJb30BaTh
OCBOCHHBIE MEXIUCIUIUTMHAPHBIC, MUPOBO33PEHUYECCKUE 3HAHKUSA U YHUBEPCAIbHBIC
y4eOHbIC ICUCTBUS B MO3HABATEIFHON M COLIMATIBHOM MPAKTHKE.

B pesynbrare uzydeHus OMOJI0THH Ha YPOBHE CPEAHETO 00111ero 00pa3oBaHUs
y oOyuaromierocsi OyayT chOpMUPOBaHbl IMO3HABATENIbHBIE YHUBEPCAJIbHbBIC
y4ueOHbIC JEHCTBHUS, KOMMYHUKATHBHBIC YyHHUBEpCaJbHbIC Yy4ueOHBIC JICHCTBUS,
peryJISTUBHBIC YHUBEPCAIbHBIC YICOHBIC ICUCTBUS, COBMECTHAS JICITCIHHOCTD.

MeranpenMeTHbIe pe3yJbTaThl OCBOCHHS IIPOTPaMMBbl CpPEIHEro OOIIero
00pa30BaHus JOJKHBI OTPAXKaTh:

OBiagenne YHHUBepPCAJIbHbIMH yueOHBIMU MO3HABATEJIbLHLIMH
NEUCTBUSMM:

1) 6a30BbI€e JJOrHYECKHE TeiiCTBHA:

CaMOCTOATENLHO  (OopMyIMpOBaTH W aKTyaJIM3UpOBaTh  MpobJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TMPHU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBITUICHHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHA, O00OIICHUS ), PACKPBIBATH CMBICT
OMOJOTUYECKUX TOHATUM (BBIICTSATh UX XapaKTEPHbIE MPU3HAKW, YCTAHABIMBATH
CBSI3H C JIPYTUMH TTOHATHSIMH);

OTPENCIATh 1ETU JeATEIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JOCTHKEHUSI, COOTHOCUTD PE3YJIBTATHI JACSTEIHHOCTU C TTIOCTABICHHBIMHU LIEIISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHIE TOHATHUS JI 0OBSICHEHUS (PAKTOB M SIBJICHHUM
YKUBOU MIPUPOLBI;

CTPOUTH JIOTMUECKHE PACCYXACHUS (MHIYKTUBHBIC, IEAyKTUBHBIC, IIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYMSI B PacCMAaTPUBACMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MIPUMEHSTH CXEMHO-MO/ICIIBHBIE CPEACTBA ISl TPEACTABIICHHS CYyIIIECTBEHHBIX
CBSI3¢d W OTHOIICHUH B U3y4aeMbIX OMOJIOTMUYECKHX OOBEKTaxX, a TaKke
MPOTUBOPEYMII Pa3HOTO POJA, BBISIBICHHBIX B PA3IUYHBIX HWH(POPMAITMOHHBIX
MCTOYHUKAX;



pa3palaThiBaTh IUIaH pEIICHUs MPOOJEMbl C YYETOM aHaIn3a HMMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIbTATOB
LIEJISIM, OLICHUBATh PUCKH TOCIIEACTBUM JAESITEIBHOCTH;

KOOPAMHHUPOBATH U BBINOJIHATH paO0OTY B YCIOBHUSAX PEAILHOTO, BUPTYaJIbHOIO
¥ KOMOWHHPOBAHHOTO B3aUMO/ICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TeHCTBHS:

BJIa/I€Th HaBbIKAMU y4€OHO-HUCCIIEI0BATENBCKON U MPOEKTHON JESATEIBHOCTH,
HaBbIKAMHU  paspellieHuss npoOjeM, CHOCOOHOCTBIO UM TOTOBHOCTBIO K
CaMOCTOATEILHOMY IMOMCKY METO0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3ITUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh Pa3JIMYHbIE BUJBl JEIATEIBHOCTH M0 MOJYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpEeTaluH, MPeoOpa3OBaHUI0O M TMPUMEHEHUI0 B YYE€OHBIX
CUTYaLIUsIX, B TOM YHCJIE IPHU CO3/IaHUH YYEOHBIX U COLMAIBHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBIH TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTb M (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa3oBaTEIbHOU
NEATEIbHOCTH U XKU3HEHHBIX CUTYaLHsIX;

BBISIBJIATh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUINOTE3Y €€ PEeIICHUs, HAXOAUTh apTyMEHTHI ISl J0Ka3aTeIbCTBAa CBOMX
YTBEPKJICHHM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PELLICHHUS;

aHAIM3UPOBaTh IIOJIyYEHHBIE B XOJE PELICHHsS 3aJa4d  pe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYILECTBIISITh LEJICHAIIPABICHHbII TOUCK MEpeHOca CPEeACTB M CocoO0B
JENUCTBUS B MPOGECCHOHANTBHYIO CPEy;

YMETh NEPEHOCUTh 3HAHUS B TO3HABATEIBHYIO M MPAKTUYECKYHO OOJacTH
KU3HEIEeATEeIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, MpeyiaraTb OPUTMHAIBHBIE MOJIXOJbI M pPELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ uHpopmMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHHUKAX MH(pOpMAIMK (TEKCTE y4eOHOro
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTEpaTrype, OHOJOTHYECKHX CIIOBapsiAX U
CIPABOYHMKAX, KOMIBIOTEPHBIX 0Oa3ax NaHHbIX, B VHTepHETE), aHaIU3UPOBATH
UHGOPMAIIMIO PAa3IMYHBIX BUIOB U (POPM IpeaCTaBICHUS, KPUTUYECKU OLEHUBATh
€€ JTOCTOBEPHOCTh U HEITPOTUBOPEYUBOCTb;



(dbopMynupoBaTh 3aMpOChl U MPUMEHATH PA3IMYHbIE METOABI MPHU MOUCKE U
otOope Omosornueckor MHGOpPMAIMU, HEOOXOIUMOU ISl BBITOTHEHHUS YICOHBIX
3az1ay;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCITOJIb30BAHUS PA3JIMYHBIX
MIOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMANbHYIO  (GOpMy  MpeACTaBICHUS
ounosiornyeckoi nHGopManuu (CxeMbl, rpadUKu, TUarpaMmMbl, TAOJIUIIbI, PUCYHKU U
Jpyroe);

UCIIOJIb30BaTh HAyyHBIM A3BIK B KayecTBe CpeAcTBa MNpu pabdoTe ¢
OMoJOrnyeckod HHPOpMalUUE: NPUMEHATh XUMHUYECKHE, (U3UYECKUE U
MaTE€MaTUYeCKHe 3HaKW W CUMBOJBI, (HOpMYJbl, aOOpeBUAaTypy, HOMEHKIATYDY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPE/ICTBA
HaIJITHOCTH;

BJIAJETh  HABBIKAMM  pacloO3HaBaHWd M 3allUThl  MHG)OpManuw,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OByaeHue YHMBEPCAJIbHBIME KOMMYHMKATHBHBIMH JeHCTBUSMMU:

1) o0mmenne:

OCYILECTBIISITh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTe€ WJIM JMCKYCCHUU MO CYIIECTBY OOCyXaaemMoil TeMbl (YMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHUTENIbHO BBINIOJHEHUS MpejjiaraeMon
3aJlayy, YYUTBIBaTh MHTEPECHl U COTJACOBAHHOCTH IO3HMIMHI JIPYTUX YYaCTHUKOB
JIAaJIoTa WA IUCKYCCUU);

pacrio3HaBaTh HeBepOalbHbIE CpEJICTBAa OOILIEHHUsS, MOHMMAaTh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HMKHOBEHHUS KOH(JIMKTHBIX CHUTyaluH,
YMETh CMATYaTh KOHPJIMKTHI U BECTH ITEPETOBOPHI;

BJIA/IETh PA3IMYHBIMU CHOCOOaMU OOIIEHUS W B3aUMOJEUCTBUS, NMOHUMATb
HaMEpPEHUs IPYTUX JIIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU Gopme (hopMyaupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHUSI C HCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eITeIbHOCTh:

NOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIWBUAYaJIbHOU
paboThI MpH PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYNIOBBIX (DOPM B3aUMOJEHCTBUSA MPHU PEILICHUH Y4eOHOH 3a1auH;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX IEHCTBHM C Y4&TOM 0OIIuX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOro 4jeHa KOJUIEKTHBA,;

OPUHUMATh LEJIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPJIMHUPOBATh ACUCTBUS MO €€ JOCTUKEHHUIO: COCTaBISATh IJIaH JCHCTBUH,



pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaThb pe3YJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/1a U KAXkI0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

IpeiaraTb HOBBIE MPOEKTHI, OLEHHMBAaTh HUIEU C TO3ULUWA HOBU3HBI,
OpPUTHHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE IMOBEJCHUE B Pa3IUYHBIX
CUTYaIIUSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBJiaieHre YHHBEPCATbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) camoopranusanms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISIBIICEHHUA NPOOJIEM U UX
pELIeHUS B )KU3HEHHBIX U YY€OHBIX CUTYalUsIX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI IEJIEBbIE U CMBICIOBBIE
YCTAaHOBKH B CBOMX JEHCTBHSX M IOCTYIIKaxX MO OTHOUIEHHUIO K JKWBOW MPUPOJIE,
CBOEMY 3/I0POBBIO U 3/I0POBbI0 OKPYKAIOIINX;

CaMOCTOATENbHO OCYIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIIATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3aJlauyd B 00pa30BaTEIbLHON
JEATEIIbBHOCTH U )KU3HEHHBIX CUTyallUsX;

CaMOCTOSITENIbHO COCTABJIATh IIJIaH PELICHUS TPOOJIEMBI C YUETOM UMEIOLIUXCS
pPECypCcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

paciupsATh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MIPEANOYTEHUH;

Jies1aTh OCO3HaHHBIN BHIOOD, apryMEHTHUPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32
pelIeHue;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CrOoCcOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAMIMHA B
pa3HbIX 00JIACTAX 3HAHUN, TOCTOSHHO TIOBBINIATH CBOM OOpa3oBaTEIbHBIA U
KYJbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJaJ€Th HABBIKAMU  MO3HABAaTEJbHOM  pediiekcuu  Kak  OCO3HAHHUSA
COBEPIIAEMBIX JIEHCTBHM M MBICIUTENbHBIX IPOLECCOB, UX pE3yJIbTaTOB M
OCHOBAaHMM, MCIOJb30BaTh MPUEMBI peIeKCUU ISl OLEHKU CHUTyalllH, BHIOOpA
BEPHOT'O PEILICHUS;

YMETh OLEHUBATh PHUCKM W CBOEBPEMEHHO IPUHUMATh PELIEHUS M0 HX
CHU)KEHMUIO;

OPUHUMATh MOTHBBI W apryMEHThl APYIMX IpPU AaHAINW3E pe3yJbTaTOB
JEATEIIbHOCTH;



3) npuHsATHE celOs ¥ APYTUX:

IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

OPUHUMATh MOTHBBI W apryMEHThl APYIMX IpPU AaHAIU3E€ pe3yJIbTaTOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTH TOHUMATh MUP € TTO3UIMH JPYTOro YeIOBEeKa.

ITPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHbIe pE3yNbTaThl OCBOCHHS COJEPKAHMS Y4eOHOro mpeaMera
«buonorus» Ha yrayOJAEHHOM ypOBHE OpPUEHTHPOBAaHBI Ha obOecreueHue
npopunapHOro  oOyueHust  oOydaronuxcss  Ouojmoruv. OHHM  BKJIIOYAIOT:
crnenuduyeckue Ajisi OMOJIOTMM HAyYHbIC 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUI 11O
OCBOCHMIO, UHTEPIIPETAIMN U TIPEOOPa30BaAHUIO 3HAHUM, BUJIBI JEATEILHOCTH IO
MOJIYYCHHUIO HOBBIX 3HAHUU U MX NMPUMEHEHHUIO B PA3JIMUYHBIX YUYE€OHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuTyanusax. [IpenMeTHbie pe3ynbTaThl MPEACTABICHBI 1O
rojam U3y4eHusl.

[IpeameTHble pe3ynbTaThl OCBOCHUS yueOHOro mpeamera «buonorus» B 10
Kjlacce NOJKHBI OTPaXaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ W POJM OWOJIOTHUH B CHCTEME
€CTEeCTBEHHBIX HayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOW KapTUHBI MUpa, B
MO3HAHWUU  3aKOHOB TPUPOJBI U  PEIICHUH MpoOJieM  palMOHAILHOTO
MPUPOOTIOIH30BaHUS, O BKJIAJIE POCCUICKUX U 3apyOEKHBIX YUEHBIX B pPa3BUTHE
OMOJIOTHH;

BJIAJCHUE CHUCTEMOW OHOJIOTMYECKUX 3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIaraloIre ONOJIOTUYECKUE TEPMUHBI W TMOHATHS (KU3Hb, KIIETKa,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETYJSIUs, CaMOBOCIIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHYMBOCTh, POCT U Pa3BUTHE), OMOJOTHYECKHUE TEOPUHU
(xnerounas Teopus T. llIBanna, M. llneitnena, P. BupxoBa, xpomocomHasi Teopust
HacnencTBeHHocTH T. Moprana), yuenuss (H. W. BaBuwioBa — o meHTpax
MHOT000pa3us U MPOUCXOXKACHUS KYJIbTYPHBIX PACTEHHI ), 3aKOHBI (€AMHOOOpa3us
MOTOMKOB TE€PBOr0 IMOKOJEHHUS, PACHICIUICHUSI, YUCTOTHl TaMeT, HE3aBUCHUMOTO
HacienoBanuss [. MeHagensa, TrOMOJOTMYECKUX PSOOB B HACJIEICTBEHHOU
n3menunBoctu H. . BaBuioBa), NpUHIUIIBI (KOMILJIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMHU METOJIaMH HAyYHOTO TIO3HAHMS, HCIOJIb3YEeMBIX B
OMOJIOTMYECKUX HCCIEIOBAHUSX KUBBIX OOBEKTOB (OMHCaHUE, HW3MEpPEHHUE,
HaOJIOICHNUE, DKCTICPUMEHT);

YMEHHE BBIICIATH CYIIECTBEHHbBIE TPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
9YKapHoOT, OJIHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHu3MOB, B TOM YHCIIE
OakTepuil, rpubOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTAaHOB U CUCTEM
OpraHOB pAaCTEHUW, >KUBOTHBIX, YEJIOBEKa, IPOILIECCOB >KU3HEAESITEIbHOCTH,



IPOTEKAIOIIUX B OpraHU3Max PAacTEHUH, )KUBOTHBIX M YEJOBEKa, OMOJOTHYECKUX
IPOIIECCOB: 0OMEHA BeUIeCTB (MeTaboIM3M), MPEBPAILEHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIIOB MUTAHUS, (OTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, M€W03a, raMeTOTreHe3a, IMOPUOTeHe3a, TOCTIMOPHOHAIBHOTO Pa3BUTHS,
Pa3MHOXKEHHUS,  WHAUBUIYATIbHOTO  pa3BUTHS  OpraHu3Ma  (OHTOT€HEe3a),
B3aMMOJICHCTBHSI T€HOB, FETEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABIMBATh B3aMMOCBSI3M MEXAY OPraHOMJAMHU KIETKH M UX
GyHKUUSIMHE, CTPOCHHEM KJIETOK pPa3HBIX TKaHEWM M UX (QYHKUUSIMH, MEXKITY
opraHamMud M CHCTEMaMH OpPraHOB Yy pacTeHUM, >KMBOTHBIX M YEJIOBEKA U HUX
GYHKIUSAMHU, MEXAY CHCTEMaMH OPraHoB U HMX (QYHKIHMSIMH, MEXIy >STanamu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IMKJIA W )KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHs, T€HOTHUIOM U (EHOTHIOM, (DEHOTUIIOM H
dbakTopamu cpelibl OOUTaHuS;

YMEHHE BBISABIATH OTJIMUYUTEIbHbIE MPU3HAKU JKUBBIX CHCTEM, B TOM YHCIIE
pacTeHui, )KUBOTHBIX M YEJIOBEKa;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE AapTyMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMaTUYECKUX TPy,

yYMEHHE peniaTb OMOJIOTUYECKUE 33[]a4H, BBISBIISATH NPUUMHHO-CIIEICTBEHHbIE
CBSI3M MEXIY UCCIIeyeMbIMU OMOJIOTHYECKUMH TIPOIECCAaMH U SBIICHUSMU, 1€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJbTaTOB;

YMEHUE BBIMOJIHATh JTA0OpATOPHBIE W TPAKTUYECKUE PadOThI, COOIIOJATH
npaBuia npu paboTe ¢ ydeOHBIM U J1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIIBUraThb TUIOTE3bl, MPOBEPATh MX SKCIEPUMEHTAIBHBIMU
cpenacTBamMu, (GOpMyIupys Ledb HCCICIOBAHMS, aHAJIU3UPOBATH IMOJYYCHHBIC
pe3yNbTaThl U €NaTh BBIBOJIBL;

yMEHUE Y4YacTBOBaTh B y4E€OHO-UCCIIEIOBATEILCKOW paboTe Mo OMOJIOTHH,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3ze HIKOJIbHBIX HAayYHbIX OOILECTB, U
nyOJIMYHO  TPEACTABIATh  TOJYYEHHBIE  PE3yNbTaThl HAa  YYEHHUYECKHX
KOH(epeHusx;

YMEHHE OIICHWBATh JTHUYECKHUE AacCIEeKThl COBPEMEHHBIX HCCIICIOBAaHUI B
o0acTv GMOJIOTUU U MEAULIMHBI (KJIOHHPOBAHHE, NCKYCCTBEHHOE OIIOA0TBOPEHUE,
HaIpaBJIEHHOE N3MEHEHNE T€HOMA U CO3/JaHie TPAHCTEHHBIX OPraHU3MOB);

YMEHUE OCYIECTBIATh OCO3HAHHBIA BBIOOp Oyaymiedl mpodeccuoHalbHON
JEATEeIbBHOCTH B 00JIaCTH OMOJIOTHH, MEIUIIMHBI, OMOTEXHOJOTHH, BETEPUHAPUU,
CEJIbCKOTO XO34KCTBa, MUILEBOIM MPOMBIIIJICHHOCTH, YIAyOIsTh MO3HABATEIbHBIN
MHTEpEC, HAIPaBJICHHBIN HAa OCO3HAHHBIN BHIOOP COOTBETCTBYIOLIEH Mpodeccuu u
OpoAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3alUsIX CPETHETO
po(eCcCUOHANIBHOTO U BBICIIET0 00pa30BaHUs.



[IpeameTHBIE pe3yNbTaThl OCBOCHUS y4deOHOTO mpeamera «buonorus» B 11
Kjacce JOJDKHBI OTPaXKaTh:

chOPMHPOBAHHOCTh, 3HAHUA O MECT€ W POJM OWOJIOTHH B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAy4YHOU
KapTHHBl MHpA, B TO3HAHMM 3aKOHOB IMPUPOABI M PEIICHHH SKOJOTHYECKHX
npoOjeM dYeloBeYecTBa, a TakKe B PEIICHWH BOIPOCOB PAIMOHATHLHOTO
MIPUPOOIIOIH30BaHUS, U B (HDOPMUPOBAHUH IICHHOCTHOTO OTHOIICHUS K MPHUPOJIE,
OOIIECTBY, YEIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OUOJIOTUY;

YMEHUE BJIAJIETh CUCTEMOW OMOJOTUYECKUX 3HAHUM, KOTOpas BKIIOYAET
OMpEeNeNICHUs] ¥ TOHUMAHUE CYUIHOCTH OCHOBOIOJAraronux OHOJOTHYECKUX
TEPMUHOB M MOHATHM (BHI, 3KOCUCTeMa, Ouocdepa), OHOIOrMUYECKUE TEOpUU
(aBomonionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs IBOJIOLMH), YUCHHUS
(A. H. CesepiioBa — 0 nyTsiX U HampaBieHusx sBoitonuu, B.U. Bepuaackoro — o
ounocdepe), 3akonbl (reHetuueckoro paBHoBecust [[x. Xapau u B. BaiinOepra,
3apojsiieBoro cxojacrea K. M. boapa), mpaBuna (mMunumyma FO. Jlubuxa,
HKOJIOTMYECKON THUpaMuibl IHEpPTuM), rumnotres3bl (rumoreza «vupa PHK» V.
['un6epra);

YMEHHE  BJIQJAETh  OCHOBHBIMH  METOJIaMM  HAy4YHOrO  IO3HAHMS,
UCIIOJIb3YEeMbIMHU B OMOJIOTHYECKUX UCCIIEIOBAHUAX KUBBIX 0OBEKTOB U IKOCUCTEM
(onucaHue, u3MepeHue, HaOJIOJEHHE, JKCIIEPUMEHT), CIOCOOAMM BBISIBICHUS U
OLICHKH aHTPOIIOTE€HHBIX U3MEHEHUH B MIPUPO/IE;

YMEHUE BBIJEIATh CYIIECTBEHHBIE TPHU3HAKU: BHJIOB, OHOTEOIIEHO30B,
PKOCUCTEM M Oumocdepbl, CTaOUIM3UPYIOIIETO, JIBHXKYIIETO M Pa3phIBAIOIICTO
€CTECTBEHHOTO 0TOOpA, AJIONMATPUYECKOTO U CUMITATPUYECKOTO BUAO0Opa30BaHUS,
BIIMSHUSL ~ JABWXKYIIMX  CHAJl  DBOJIIOIMM  HAa  TEHO(POHA  MOMYJISIUH,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpelie OOMTaHUs, YepeOBaHUsI HAMPABICHUN
ABOJIIOLIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTUU B SKOCUCTEMAX;

YMEHHE YCTaHABJIMBaTh B3aUMOCBS3UM MEXIY IMPOIECCAaMH ABOJIOINH,
JBIDKYIIMMHA CUJIAMH aHTPOINOreHe3a, KOMIIOHCHTaMHU Pa3IMYHbIX SKOCUCTEM U
MIPUCIIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHUE  BBISIBISATH  OTJIMYUTENbHBIE  MPU3HAKKM  JKUBBIX  CHUCTEM,
MIPUCITOCOOJICHHOCTh BHJIOB K Cpelie OOMTaHWs, aOMOTHYECKHUX M OMOTHYCCKHUX
KOMIIOHEHTOB ~ DKOCHUCTEM, B3aMMOCBSI3€M  OpPraHM3MOB B  COOOIIECTBaX,
AHTPONOTEHHBIX U3BMEHEHUM B DKOCUCTEMAX CBOEU MECTHOCTH;

YMEHUE WCIOJIb30BaTh COOTBETCTBYIOIINE apPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JUISl I0KA3aTelIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMATHUYECKUX TPYIIT, B3aUMOCBSI3U OPTaHU3MOB U CPEJIbl OOUTAHUS, CAMHCTBA



YeJIOBEYECKUX pac, HEOOXOJUMOCTH COXpPaHEHUs MHOrooOpa3us BHUAOB H
HKOCHCTEM KaK YCJIOBUS COCYIIIECTBOBAHUS MPUPOJBI M YEIOBEUECTBA,

YMEHHUE pemaTh OMOJOTUIECKUE 3aa91, BHISABIISITH IPHUYNHHO-CIICICTBCHHBIC
CBSI3M MEXIY UCCIICTyeMbIMU OMOJIOTHYECKUMH TIPOIECCAaMU | SBICHUSMU, IeTIaTh
BBIBOJIbI U TTPOTHO3BI HA OCHOBAHHH TOJTyYCHHBIX PE3yJIbTaTOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M IPAKTUYECKHUE padOThI, COOIHOAATH
npaBuiia npu padoTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYA0BaHUEM;

YMEHHE BBIIBUTaTh THIIOTE3bI, MPOBEPATh WX OAKCICPUMEHTAIHLHBIMU
cpencTBamMu, GOpMyIUpYs Ielb HUCCICIOBaHMS, aHATU3UPOBATH IOTYYCHHBIC
pe3ynbTaThl U JeNaTh BHIBOIBI,

YMEHHE Yy4YacTBOBaTh B y4€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIoruw,
OKOJIOTUU W MEIWIIMHE, NMPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, M
nyOMUYHO  TPEACTaBIATH  MOJYYEHHBbIE  pe3yJbTaTbl Ha  YYEHHYECKHUX
KOH(epeHIusX;

YMEHHUE OIEHWBATh THIIOTE3bI M TCOPUH O TIPOUCXOXKICHNHN JKU3HH, YEIOBEKA
M YEJOBEUECKUX pac, O MPUYMHAX, MOCIEACTBUSIX M CIOCO0ax MpeaoTBpAICHUS
r100albHBIX U3MEHEHUM B Ouocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiedl mpodeccuoHaIbHON
JESATETLHOCTH B 00JIaCTH OMOJIOTHH, SKOJIOTUU, TIPUPOJIOTIONIb30BAHUS, METUIIUHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUW, BETEPUHAPUHU, CEIHCKOTO XO3MHCTBA, IHIIEBOU
MPOMBITIUICHHOCTH, YTIYyOJIATh TIO03HABATEIbHBI WHTEpPEC, HAIMpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud U MPOAOHKCHHE
OMOJIOTUYECKOTO 00pa30BaHUs B OPTaHHU3AIUAX CPEAHETo MpodeCcCHOHATBHOTO U
BBICIIIETO0 0Opa3oBaHUSI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

n/n

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

KoanuecTBo 4acoB

KoHTpoJbHbIe

Bcero
padoThI

IIpakTH4eckue
padoThI

DJIeKTPOHHbIE
(undposbie)

oOpa3oBaTe/ibHbIE

pecypchbl

JlesiTeILHOCTH
y4HuTeIs ©
y4yeTom
NMPOrpamMMbl
BOCIIUTAHUS

buonorus kak Hayka

JKuBnIe cCcTEMBI U X HN3YUCHHUC

buosorus xietku

0.5

Bocmuranue
IKOJIOTUYECKOH
KYJbTYPBI.

Bocnuranue
KYJIBTYpPbI
3I0pPOBOTO U
0e3011acHOTO
o0Opa3za Ku3Hu

CranoBieHHe
IIEHHOCTHBIX
OTHOIIECHUH
yUaIuxcs K
IPUPOJIE,
JIIOJISIM, CBOEMY
310POBBIO

XnMuueckas opraHu3anus KJICTKU

Crpoenue U QyHKIIUH KICTKH

10 1

dopmHpoBaHHE
JKOJIOTHYECKOT O
MBIIUICHUS

dopmMmupoBaHue
JKOJIOTUYECKOU
TPAMOTHOCTH




10

11

OOMeH BelIeCcTB U NMpeBpalleHue
SHEPTUU B KJIETKE

HacneacrBennas nuapopManus u
peanu3anus €€ B KIETKe

JKU3HEHHEBINA UK KIETKA

Crtpoenue U pyHKIIUM OpPraHU3MOB

PazmHoOxeHue U pa3BuTHe
OpraHu3MOB

I'enetuka — HayKa O
HaCJICACTBECHHOCTH U U3MCHYHNBOCTHU
OpraHnu3MoB

17

0.5

1.5

1.5

0.5

ITorumanne
B3aMMHOM CBSI3U
370pOBbS U
JKOJIOTHYECKOTO
KadecTBa
OKpYy>Karoleu
cpelbl
Bocnuranue
9KOJIOTHYECKOH
KYJIbTYpbI
yeJioBeKa
Bocnuranue
KYJIbTYpbI
370pOBOT'O U
0€e30I1aCHOTO
o0pasa Ku3Hu

CraHOBJICHHE
LIEHHOCTHBIX
OTHOIIICHUH
y4Yaluxcs K
MpUpoze,
JO/ISIM, CBOEMY
370POBbBIO
dopmMupoBaHUE
9KOJIOTHYECKOIO
MBIIUIEHUS

dopmMmupoBaHue
JKOJIOTUYECKOU
IPAMOTHOCTH




12

13

14

15

16

3aKOHOMEPHOCTH
HACJIEICTBEHHOCTHU

3aKOHOMepHOCTI/I HN3MCHYHNBOCTHU

I'eneTnka yenoBeka

CCHGKHI/IH OpTraHu3MOB

BHUOTEXHOIOTHS U CUHTETUYECKAS
OounoJIoTHA

10

0.5

ITorumanne
B3aMMHOM CBSI3U
370pOBbS U
JKOJIOTHYECKOTO
KadecTBa
OKpYy>Karoleu
cpelbl
Bocnuranue
9KOJIOTHYECKOH
KYJIbTYpbI
yeJioBeKa
Bocnuranue
KYJIbTYpbI
370pOBOT'O U
0€e30I1aCHOTO
o0pasa Ku3Hu

CranoBneHue
LIEHHOCTHBIX
OTHOIIICHUM
y4Yaluxcs K
MpUpoze,
JO/ISIM, CBOEMY
370POBbBIO
dopmMupoBaHUE
9KOJIOTHYECKOIO
MBIIIICHUS U
9KOJIOTHYCCKON
rPaMOTHOCTH




17 PezepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

13

ITorumanne
B3aMMHOM CBSI3U
370pOBbS U
JKOJIOTHYECKOTO
KadecTBa
OKpYy>Karoleu
cpelbl




11 KJIACC

n/n

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

3apoKICHHE U Pa3BUTHE
HBOJIIOIMOHHBIX MPE/ICTABICHHI B
OUOJIOrUuU

MuxkposBontonus 1 €€ pe3yJIbTaThl

MakposBontonus U €€ pe3ysbTaThl

KoaunuecTBO 4acoB

Bcero

14

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

DJIeKTPOHHbIE
(undposbie)

oOpa3oBaTe/ibHbIE

pecypchl

JlesiTeIbHOCTH
y4HuTeIs ©
yyeTom
NMPorpamMmbl
BOCIIUTAHUS

Bocnuranue
IKOJOTHYECKOM
KYJIbTYpbI
JeI0BeKa
Bocnuranue
KYJIbTYpbI
370pOBOTO U
0e3011acHOTO
o0pa3za Ku3Hu

CranoBieHue
IIEHHOCTHBIX
OTHOIIECHUH
yUaIuxcs K
IPUPOJIE,
JIIOJISIM, CBOEMY
310POBBIO

HpOI/ICXO)Kl]eHI/Ie H paSBI/ITI/Ie KNU3HU
Ha 3emiie

IIpoucxoxaeHue yenoBeka —
aHTPOIIOreHe3

15

10

1.5

dopmHpoBaHHE
JKOJIOTHYECKOT O
MBIIUICHUS

dopmMmupoBaHue
JKOJIOTUYECKOU
TPAMOTHOCTH




10

11

DKOJIOTUSI — HayKa O
B3aMMOOTHOUICHUSIX OPTraHU3MOB U
HAJOPTaHU3MEHHBIX CUCTEM C
OKpYy>Karollen cpeon

Opranusmsl 1 cpeia OOUTaHUS

DKOJIOTHS BUJOB U MOMYJISIIUI

OKoJIorus COO6H_IGCTB.
OKOJIOTMYECKHUE CUCTEMBI

buocdepa — rinobanbHas
IKOCUCTEMA

YenoBek u OKpYyzKaromas cpecaa

12

0.5

1.5

0.5

0.5

ITorumanne
B3aMMHOM CBSI3U
370pOBbS U
JKOJIOTHYECKOTO
KadecTBa
OKpYy>Karoleu
cpelbl
Bocnuranue
9KOJIOTHYECKOH
KYJIbTYpbI
yeJioBeKa
Bocnuranue
KYJIbTYpbI
370pOBOT'O U
0€e30I1aCHOTO
o0pasa Ku3Hu

CraHOBJICHHE
LIEHHOCTHBIX
OTHOIIICHUH
y4Yaluxcs K
MpUpoze,
JO/ISIM, CBOEMY
370POBbBIO
dopmMupoBaHUE
9KOJIOTHYECKOIO
MBIIUIEHUS

dopmMmupoBaHue

3KOJIOTHYECKON
rPaMOTHOCTH




12 PezepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

7.5

ITorumanne
B3aMMHOM CBSI3U
370pOBbS U
JKOJIOTHYECKOTO
KadecTBa
OKpYy>Karoleu
cpelbl







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

buosnorus xak KOMIUIEKCHAsI HayKa U KaKk
4acTbh COBPEMEHHOI'0 00LIeCTBa

JKuBbIE CHCTEMEBI U UX CBOKMCTBA

YPOBHeBafl opraHu3anyi )KUBbIX CUCTCM

HcTopust OTKPBITHS U U3YUEHUS KIETKU.
Knerounas Teopus

Metoasl MOJIEKYJIIPHON U KJIETOYHON
6uonorun. [Ipaktuyeckas padora
«3y4eHne METO10B KIIETOYHOU
6uonoruu (xpomarorpadus,
anexkTpodopes, auddepeHnnaibHoe
ueHtpudyruposanue, [1L[P)»

XMUMHYECKUH COCTAB KJIIETKU

0.5

MuHepalibHbI€ BEIlECTBa KJIETKH, UX
Ouosoruyeckas poib

Opranuyeckue BeecTBa KIeTKH —
6enku. JlabopaTopnas pabora
«O6Hapyx)eHHe OETKOB ¢ TOMOIIBIO
Ka4eCTBEHHBIX PEAKITHIT»

CgoiicTBa, Knaccupukanys u GyHKIUN
0enKoB

0.5




10

OpI‘aHI/IquKI/Ie BCIICCTBA KIICTKHU —
YIJ1€BOJbI

11

12

13

OpI‘aHI/I‘IeCKI/Ie BCIICCTBA KIICTKHU —
JIMITU ABI

Hyxneunoseie kucnotsl. JIHK u PHK.
JlaboparopHas pabota «Mccrnenoanue
HYKJICMHOBBIX KUCJIOT, BBIJICIIEHHBIX U3
KJIETOK Pa3JIMYHBIX OPTaHU3MOBY

Crpoenue u pynkuuu ATO. [lpyrue
nykieozunTpudocdarer (HTD)

0.5

14

CexsennpoBanue [JHK. Merozs
TCHOMUKH, TPAHCKPUTITOMHKH,
POTCOMHUKHU

15
16

MeTto/1bl CTPYKTYPHOM OMONIOTHH

TuIel KJIE€TOK. HpOKapI/IOTI/I‘ICCKaﬂ KJICTKa

17

18

19

CtpoeHnune syKapuOTUYECKON KIIETKH.
[IpakTuueckas pabora «M3yuenune
CBOICTB KJIETOUHON MeMOpaHbI»

IToBepXHOCTHBIN anmnapar KJIeTKU
OnHOMeMOpaHHbIE OPraHOM bl KIETKH.
[Tpaktuyeckas pabora «M3ydenue

ABWIKCHUSA HUTOINIA3Mbl B PACTUTCIIbBHBIX
KIICTKax»

0.5

0.5

20

[TomyaBTOHOMHBIE OPTAaHOUIBI KIIETKHU:
MUTOXOHJIPHH, TUIACTUIBI. JlTabopaTopHas
pabota «lVccrnenoBanue mia3Monn3a u
JIETUIa3MOJIN3a B PACTUTEIBHBIX KIIETKAX»

0.5

21

HemeMOpanHble opraHOU bl KJIIETKH




22

Crpoenue u GyHKIUH sIIpa 1

23

24

CpaBHUTEJIbHAS XapaKTEPUCTHKA KICTOK
sykapuort. JlabopaTopHas pabora
«M3ydeHue cTpoeHHsI KJIETOK Pa3InYHbIX
OpPraHU3MOB»

ACCUMWISIIIUS ¥ TUCCUMUIIALIUS — JBE
CcTOpOHBI MeTabomm3Ma. Turbel oOMeHa
BemecTB. JlabopaTopHas pabora
«M3y4eHune KaTaaTuTUYECKON aKTUBHOCTH
(depMeHTOB (Ha IpuMepe aMHIIa3bl WK
Karajas3bl)»

0.5

25

depMeHTAaTUBHBIN XapaKTep peakuii

KJIETOYHOTO MeTabonu3Mma. JlabopaTopHas

pabota «M3y4yeHue GpepMEeHTaTUBHOTO 1
pacIieruieHus NepoKCHIa BOJOPOA B
PACTUTCIIBHBIX U JKUBOTHBIX KJICTKAX)»

0.5

26
27

benku-akTuBaTOpH! M OEIKU-UHTUOUTOPHI

ABTOTpO(HBIN THIT 0OMEHA BEIIECTB

28

29

doTtocuHTE3
Xemocunres. JlaboparopHas pabota

«CpaBHeHHe npolieccoB pOTOCHHTE3A U 1
XEMOCHHTE3a»

0.5

30

AHas’poOHBIE OpraHU3MBbL. Buibl
6poxxenus. JlaboparopHas paboTa
«CpaBHeHHE POIIeccOB OpOKEHUS U
JIBIX aHHSDY

31

AspoOHBIE OpraHU3MBI. DTarbl
SHEPTreTHYECKOro oOMeHa




DOHeprusi MeMOpPaHHOTO TPaIUCHTA

32 npotoHoB. Cunre3 AT®: pabota
npoToHHON AT®-cuHTa3bI
33 Peakuum MaTpuyHOTrO CHHTE3a
TpaHckpunus — MAaTPUYHBIA CUHTE3
34
PHK
35 Tpaucasus u e€ Tarnbl
36 KoaupoBanue amuHokucior. Ponb
pubocom B OmocuHTe3e Oenka
37 Opranuzaiys reHoMa y mpoKapuor u
JyKapuoT
38 MoutekysipHbIE MEXaHU3MBI SKCIIPECCUHI
TCHOB Y 3YKapHoOT
Bupycsl — BHekIIeTOUHBIE (HOPMBI KU3HH
39 u obnuraTHble napa3utsl. [IpakTuyeckas 0.5
paborta «Co3nanne MOJEIN BUPYCa»
40 BupycHrle 3a0601eBaHus yeI0BeKa,
JKUBOTHBIX, PACTCHUN
41 Hanorexnosoruu B 6uoa0ruu u
MEIUIIIHE
42 JKU3HEeHHBIN UK KIETKU
43 Matpuunsiii cuntes JTHK
Xpomocomsl. JITaboparopHast pabota
44 «3yueHne XxpoMOCOM Ha TOTOBBIX 0.5
MUKpOTIperapaTax»
45 JleneHnue KJIETKM — MHUTO3
46 Tunsl kneTok. KapruoknHe3 U HTUTOKUHES. 05

JlaGopaTtopHnas pabora «Habmronenue




MHUTO32 B KJIETKaX KOHUYMKA KOPEIIKa JIyKa
(Ha TOTOBBIX MHKpOIIpernapaTax)»

47 Peryisuus »)KU3HEHHOIO LIUKIIA KJIETOK

48 Opranu3M Kak eIuHOE 11eI0e

49 Tkanu pacrenuii. Jlaboparopnas pabora 05
«M3y4yeHue TKaHEeH paCTCHUIN» '
TkaHU )KMBOTHBIX U Y€JIOBEKA.

50 JlaboparopHas pabota «3ydyenue TkaHnei 0.5
KUBOTHBIX)
Oprassl. CHCTEMBI OpPTraHOB.

51 JlaboparopHas pabota «3yuenue 0.5
OpTraHoOB [BETKOBOT'O PACTEHUS»

52 Ornopa Tena OpraHu3MoB

53 JIBroKeHHEe OpraHu3MOB

o4 [Intanue opranu3MoB

55 [TuTanue MO3BOHOYHBIX )KUBOTHBIX.
[MumeBapuTenbHas cucTeMa 4elloBeKa

56 JIpIxaHue opraHu3MoB

57 JlpIxaHue MO3BOHOYHBIX )KUBOTHBIX U
YeroBeKa

58 TpaHcopT BelecTB y OpraHu3MoB

59 KpoBeHoCHas cucTteMa Mo3BOHOYHBIX
KUBOTHBIX U YeJIOBEKa

60 Brienenne y opranuzMoB

61 3amuTa y OpraHu3MoB

62 NMMmyHHas cucTema uyenoBeka




PazgpaxxumocTs 1 peryisus y

63
OpPraHU3MOB
64 I'ymoparnbHas perynsnus 1 9HI0KpUHHAS
cHCTeMa KUBOTHBIX M YelIOBEeKa
65 ®DopMbI Pa3MHOKEHUST OPTaHU3MOB
66 [TonmoBoe pazMHOXKEHHE
67 Meiio3
l'amerorenes. O6pa3oBaHue U pa3BUTHE
68 NOJIOBBIX KJIeTOK. JlabopaTopHas pabora 05
«V3ydyeHue cTpoeHus MOJIOBBIX KJIETOK Ha '
TOTOBBIX MUKpOIIpenapaTax»»
69 WnauBuyanbHOE pa3BUTHE OPraHU3MOB
— OHTOTEHE3
70 3akyaJKa OpraHOB U TKaHEU U3
3apOJIBIIIEBHIX JTHCTKOB
Poct u pazBuTHE )KUBOTHBIX.
71 JlaGopartopHas pabota «BrisBieHHe 05
IPU3HAKOB CXOJICTBA 3apOJIbIIIeH
MO3BOHOYHBIX KUBOTHBIX)»
Pa3zMHOXeHUE U pa3BUTHE PACTEHU.
7 JlaGopatopHas paborta «CtpoeHue 05
OpPraHOB Pa3MHOMXEHHS BBICIIMX
pacTeHun»
73 HcTopust CTAHOBIICHUS M Pa3BUTHS
TeHETUKHU KaK HayKd
74 OCHOBHBIE TIOHATHS U CUMBOJIBI 05

reHetuku. JlabopaTopHas pabora




«/Ipo3oduna kak 00bEKT TeHETHYECKIX
HUCCIIENOBAHUN)

3aKOHOMEPHOCTH HACIEAOBAHUS
NpU3HAKOB. MOHOTHOpUAHOE
ckpeuBanue. [Ipaktuueckas pabora

75 " 1 0.5
H3yuenue pe3ynbraToB
MOHOTHOPUAHOTO CKPEIIUBAHUS Y
Jpo30¢uIb"

76 I{uTomorunueckre OCHOBBI 1
MOHOTHOPHUIHOTO CKPEIIUBAHUS

77 AHanu3upyroliee CKpeluBaHue. 1
Hemnonnoe nomuHupoBanue
JuruGpunHoe ckpeniruBaHue.

78 [TpakTrueckas pabota «3yuenue 1 05
pe3yIbTaTOB TUTHOPUIHOTO '
CKPEIIUBAHUS Y IPO30(DHITBD)

79 [{uTomornyeckrue OCHOBBI JUTHOPHTHOTO 1
CKpEIIMBaHUS

80 CrerieHHOE HaclleJIOBaHUE TPU3HAKOB 1

81 XpOMOCOMHasl TEOpUS HACIIECTBEHHOCTH 1

82 I'enernka momna 1

83 T'enoTHn kak neJI0CTHAs CUCTEMA 1

84 I'eneT4ECKUI KOHTPOJIb PA3BUTHS 1
PACTCHHIA, )KUBOTHBIX U Y€JIOBEKa

85 M3MeHunBOCTh MpU3HAKOB. Bl 1
U3MEHUYUBOCTH

86 MonudukaonHas U3MEHYHBOCTh 1




87

88

BapuauvoHHbIN s U BapUaLlMOHHAs
kpuBas. JJaboparopHas pabota
«HMccnenoBanue 3akOHOMEPHOCTEN
MOIM(PUKAITMOHHOM U3MEHYUBOCTH.
ITocTpoeHne BapuallMOHHOTO psifa U
BApUALIMOHHON KPUBOI»

I'eHOTHIIMUECKAs N3BMEHYUBOCTD.
KoMOunHaTnBHAs U3MEHYHUBOCTE

0.5

89

MyTanuoHHast U3MEHYHBOCTb.
[IpakTuyeckas pabora «MyTtaruu y
Tpo30¢huiIbl (Ha TOTOBBIX
MHKpOIIpeTiapaTax)»

0.5

90

91

92

3aKOHOMEPHOCTH MYTAI[MOHHOTO
npoiiecca. DMUTCHETHKA U STTUT€HOMHUKA

I'enernka yenoseka. [Ipaktnueckas
pabota «CocTaBieHre U aHATTU3
POAOCIIOBHOM

MeToasl METUITMHCKON T€HETUKH

0.5

93

94

95

3HaueHue MEIMIUHCKON N'€eHETUKHU B
NPEOTBPALICHUH U JICUEHUU
FEHETUYECKUX 3a00JI€BaHUN YeTI0BEKa
OCHOBHBIE TIOHATHUS CEJNEKIUH.
JlaGopatopHas pabota «/3yueHue copToB
KYJIBTYPHBIX PACTE€HUN U TIOPOJT
JOMAIITHUX KUBOTHBIX)

MeToab! ceaeKIIMOHHON paboThlI.
JlaGopatopHas pabora «3yueHue
METOJIOB CEJIEKLIUN PACTEHUI»

0.5

0.5




JlocTH>KEeHMS CeJIEKIMU PACTECHUN U
96 ’KUBOTHBIX. [IpakTrueckas padora 1
«ITpuBHBKa pacTeHU»
97 CoxpaHeHue, U3y4eHHE U UCTIOJIb30BaHNE 1
TEHETHUUYECKUX PECypPCOB
buoTtexHonorus kak Hayka u oTpacib
98 npou3BojcTBa. [IpakTuyeckas padbora 1 0.5
«M3yueHne 0ObEKTOB OMOTEXHOJIOTHUI
99 OcHoBHbIE HaMpaBICHUS CHHTETUYECKOM 1
Ounonoruun
100 XpoMOCOMHas M TeHHAsI HH)KEHEPHUS
101 MenunuHcke OMOTEXHOJIOTUA
102 PesepsHbiit ypok. IloBTOpenue, 1
0000111eHNEe, CUCTEMATH3AIHAS 3HAHUI
OBIIEE KOJIMYECTBO YACOB I1O 102 135

[TPOT'PAMME




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ara u@posBbIe
n/n Tema ypoka Bceero Kourpoanusie  IpaxTuteckue il?»y‘lel-ll/lﬂ :)lﬁl()l;l;OBaTeanue
padoTshI padoThI pecypeni
1 OpodmoniionHast Teopust Y. JlapsuHa 1
5 JIBH>KyIIHE CHIIBI ABOJIFOIMU BUAOB 110 Y. 1
JapBuny
3 Bbopn0Oa 3a cymiecTBoBaHue, 1
€CTECTBEHHBIN U UCKYCCTBEHHBIH 0TOOD
4 dopMUpOBaHUE CHHTETUYECKOU TeOpUn 1
HBOJIIOLINH
5 DTarbl HBOJIIOIIMOHHOTO MPOIecca: 1
MHUKPO3BOIIOLUSA U MAKPOIBOJIOLIUS
6 [Momymsius — sneMeHTapHas €AMHULIA 1
3BOJIIOLIMU
3aKOH reHETUYECKOro paBHoBecus JIx.
7 Xapau, B. BaitnOepra. JlaGopatopHas 1 05
pabota «BbIsBIEHNE U3MEHUYMBOCTH Y '
oco0eilt 0HOTO BHJIa»
8 DneMeHTapHbIe (GaKTOPHI IBOTIOLHUU 1
9 Dddext ocHoBarens. Ipdext 1
OYTBIJIOYHOTO TOPJIBIIIKA
10 Murpauuu. M30n8umuu nonymsuuii: 1
reorpaduyeckas, Ononormueckas
11 EctectBeHHbI 0TOOp — HanpaBISIOLINI 1
(hakTOp IBOTFOITUHN




12

[TosoBoit oTOOP

13

[TpucrocoOIeHHOCTh OPraHU3MOB Kak
pe3yabTaT MHUKPOABOIIOIHH.
Jlaboparopuas padota «3yueHue
apoMop(h030B ¥ HINOATANITAIIUHN Y
pacTeHUH U KUBOTHBIX)»

0.5

14

[Tpumeps! ipucnocoOaeHU y
OpraHu3MoB: Mopdosornieckue,
¢busnonornueckue, ONOXMMHUIECKHE,
noBeneHvyeckue. JlabopatopHas pabora
«[IpucnocodbnaeHuns opraHu3MoB U UX
OTHOCHTEIbHAs 1[eJ1eCO000Pa3HOCTh)»

0.5

15

Bup, ero kpurepuu u CTpykTypa.
Jlaboparopuas pabota «CpaBHeHHE
BUJIOB 110 MOP(OJIOTUYECKOMY
KPUTEPHIO»

0.5

16

17

Crpykrypa BUIa
BunooOpa3oBanue kak pe3yapTar
MHUKPO3BOJIIOLUU

18

19

20

CBs13b MUKPO3BOJIIOINH U
ANUAEMHUOJIOTHH

Maxpoasomtonus. [Taneonronornueckne
METO/Ibl U3yUYEHHS 3BOIIOLUN
buoreorpaduyeckue MeToab! U3ydeHUs
IBOJIIOLIMH

21

OMOpPHOIOrHYECKHEe U CPaBHUTEIBHO-
MOP(OJIOTHIECKUE METO/IBI U3YICHUS
HBOJTIONNHU




MonekynsapHO-TEHETUUECKHUE,

22 OMOXMMHUYECKHE U MATEMAaTHYCCKUE
METO/]IbI U3yUYEHHS IBOJIIOLUU

23 OO01re 3aKOHOMEPHOCTH IBOJTIOIHH

24 AnanTuBHas paaualus.
HepaBHOMEpHOCTH TEMITOB 3BOJIIOIINH

o5 HayuHbie runmoTessl IpoOrCX 0K ISHUS
JKW3HU Ha 3emJie

26 JloHay4YHBIC MIPEACTABICHUS O
3apOKJICHUH JKU3HU

97 OcHOBHBIE 3TaIlbl HEOPraHUIECKON
HBOJIIOLINH

28 ['unoTe3sl 3apoKACHNUS )KU3HU
WcTopus 3emau 1 MeTOMIBI €€ N3YUEeHHUS.

29 Jlaboparopnast pabora «3yuenue u 0
OIMCaHNE UCKOITAEMBIX OCTATKOB =
JPEBHUX OPTaHU3MOB)

30 HauanbHble 3Tanel opraHnyecKkoin
ABOJTIOIINH

31 DBOITIOLUS DYKApUOT
OCHOBHBIE 3TaIlbl BOTIOIUU

39 pactutensHOro Mupa. [IpakTnyeckas 0
pabora «3ydeHue ocobeHHOCTEM =
CTPOCHHS PACTCHHUH Pa3HBIX OT/IEIIOB)

33 OCHOBHBIE 3TaIlbl BOJIOIUHU KUBOTHOTO

MHUpa




OBosronus )KUBOTHBIX. [IpakTnueckas

34 pabora «3yyeHue ocooeHHOCTEH 0.5
CTPOCHHSI TO3BOHOYHBIX KHUBOTHBIX)»

35 PazButue xu3Hu Ha 3emMIie Mo 3pam u
nepuoiamMm

36 MaccoBble BEBIMUpaHUS —
9KOJIOTMYECKHUE KPU3UCHI MPOILIOTO

37 CoBpeMeHHBIN YKOJTOTUYECKUN KPU3HC,
€ro 0COOEHHOCTH

38 CoBpemMeHHas cCTeMa OPraHHYECKOTO
MPOIILIIOTO

39 OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI
OpraHHU3MOB

40 AHTpOIIOJIOTHS — HayKa O YeJIOBEKe

41 Pa3BuTue npencrabienuii o
MIPOUCXOXKACHUH YEIOBEKA
Mecto yenoBeka B CUCTEME
opranudeckoro mupa. JlaboparopHas

42 pabota «M3ydyeHue ocobeHHOCTEN 0.5
CTPOCHUSI CKEJleTa YeIIOBEeKa, CBA3aHHBIX
C TIPSIMOXOXKICHUEM

43 JIBM>KyIIMe CUIIbl aHTPOTIOTEHE3a

44 CooTHo1ieHrne OMOJIOTHYECKUX U
COITMANTBHBIX (PAKTOPOB B aHTPOTIOTCHE3E

45 OCHOBHBIE CTaJIM AHTPOIIOTE€HE3A

46 [TaneoreHeTrka U MajeoreHOMHUKA

47 DBOJIIOLIUS COBPEMEHHOTO YEJIOBEKa




48

Yenoseueckue pacel. [Ipaktuyeckas
pabota «/3ydyeHune 3K0I0rHyecKux
ajlanTalnui 4eJoBeKa»

0.5

49

50

MexaucuunianHapHble METObI
AHTPOIIOJIOTUU

3apO}K,I[eHI/Ie " pa3BUTHE SKOJIOI'HHA

51

Mertoab! skonoruu. Jlabopatopnas
pabota «/3yueHne METo10B
IKOJIOTHYECKUX HCCIICIOBAHUI

0.5

52

53

3HadeHne YKOIOTMYECKUX 3HAHUN IS
yeJoBeKa

Dkosorudeckue HpakTopsl

54

Abuotnueckue akropsl. CBeT Kak
sKosIoruueckuii paxrop. JlaboparopHas
pabota «BbIsBIEHNE PUCTIOCOOICHUI
OpPraHMU3MOB K BIMSIHHIO CBETa»

0.5

55

AbGuoTtnueckue daxktopsl. TemrepaTypa
KaK 9KOJIOTUYECKUM (PaKTop.
Jlaboparopnast pabota «BrisiBieHue
MPUCTIOCOOTICHUI OPraHU3MOB K
BIUSTHUIO TEMIIEPATYPhD)

0.5

56

Abuotnyeckue gpakropsl. BnaxxHocTh
KaK 3KOJIOTUYECKHH pakTop.
JlaGopaTopHas pabota «AHATOMHUYECKUE
0COOEHHOCTH pacTeHHI U3 pa3HbIX MECT
OOUTaHUS»

0.5

57
58

Cpensl 0OuTaHUSI OPTaHU3MOB

buonornueckue PUTMBI




59

’Kuznenusie pOpMBI OPraHu3MOB

60 buotnueckue GpakTops
3HaueHue OMOTUYECKHUX B3aUMOACHCTBHIA

61 JUIsL CYIIECTBOBAHHS OPIaHU3MOB B Cpelie
oOuTaHus

62 DKOJIOTHYECKHE XaPaKTEPUCTUKU
MOMYJISAUN
OCHOBHBIE TIOKA3aTEIIH MO YJISIIHH:

63 YHUCIIEHHOCTb, TUIOTHOCTh, BO3PACTHAS U
MI0JIOBAsI CTPYKTYpa
OCHOBHBIE TIOKA3aTEIIH MO YJISIIHH:

64 POXIaeMOCTh, IPUPOCT, TEMI POCTa,
CMEPTHOCTh, MUTPAIIUU

65 DKoJIOTHYECKast CTPYKTYpa MO I

66 JInHaMuKa TONYJISIIAN U €€ perysnus

67 KpuBsie pocta 4MCIEHHOCTH MTOMYJISIIIHH.
KpuBbie BEDKHUBaHHS
DKoJIoTHYecKasi HuIla BUa.

68 JlaboparopHnast pabota 05
«[TpucmnocobaeHns ceMsIH PacTeHUH K '
pacceneHnIo»

69 Bun xak cucrema nmomyssiuit

70 3aKOHOMEPHOCTH MOBEICHHS 1 MUTPALIAI
KUBOTHBIX

71 Co00111€CTBO OpraHU3MOB — OHOIICHO3

72 JKocucTeMa KaK OTKPbITasi CHCTEMa

73 KpyroBopoT BellecTB U MOTOK SHEPTHH B

OKOCUCTEME




74

OcCHOBHBIC TOKA3aTCIU SKOCUCTEMEI

75 DKOJIOTHYECKUE TTUPAMUJIBI

76 N3meneHus coo0IIecTB — CYKIIECCHH
[TpupoaHbIe 3KOCUCTEMBI. IKOCHUCTEMBI

77 03€p U peK. DKOCUCTEMbI MOpeH 1
OKEaHOB

78 [Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI
TYHJIp, JIECOB, CTEMEH, MyCTHIHB

79 AHTPOMIOTEHHBIC YKOCHUCTEMBI
Ypboakocucremsl. [IpakTuueckas pabora

80 «3yueHne u ONMCaHue 0.5
ypOOIKOCHUCTEMBI
3aKOHOMEPHOCTH (OPMUPOBAHUS

81 OCHOBHBIX B3aMMOJCHCTBUI OpraHU3MOB
B 9KOCHCTEMax
MexaHu3Mbl BO3AEHCTBUS 3arPSI3HEHUI

82 Pa3HBbIX TUMIOB Ha CyOOpTraHU3MEHHOM,
OpPraHU3MEHHOM, TOMYJIAIIMOHHOM U
HKOCUCTEMHOM YPOBHSIX

83 buocdepa — obmemnnanerapuas
obonouka 3emnu

84 VYuenue B. U. Bepnasackoro o 6uochepe

85 3aKOHOMEPHOCTH CYIIIECTBOBAHUS
o6uochepsl

86 Kpyrosopots! BeniecTs n
OMOTCOXMMHYCCKHE ITUKITBI

87 3oHanbHOCTH OHochepsl. OCHOBHBIE

OMOMBI CyIIN




88

YcroitunBocTh 6uocheps

89 DKOJIOTUYECKHE KPU3UCHI M UX TTPUYHHBI

90 BosneiicTBue uenoBeka Ha 6uochepy

01 AHTpPOIIOT€HHOE BO3/IEHCTBUE HA
PaCTUTENbHBIN U )KUBOTHBIN MU

92 Oxpana nmpupo bl

93 OCHOBHbBIE TIPUHIIHUITBI YCTOHYHUBOTO
Pa3BUTHS YECIIOBCUECTBA U MPUPOJIBI
ParnmonansHO€ IPUPOIONIOIB30BAHUE U

94 COXpaHeHHEe OMOJIOTHYECKOTO
pa3zHooOpa3us 3eMiu

95 O06o06meHne 1o Teme «MUKPOIBOIIOIUS
U e€ pe3ysbTaThl»

96 Oo6o06uienne o Teme «MaKpOIBOIFOIIHS
U €€ pe3yIbTaThD)

97 O6o06menue no Teme «IIpoucxoxaeHue
Y pa3BUTHE KU3HU Ha 3eMIie»

08 O6o06menue no Teme «IIpoucxoxaeHue
YeJI0BEeKa — aHTPOTIOTCHE3)

99 O060061eHne 0 TeMe «IKOJIOTUs — HayKa
0 B3aMMOOTHOIIIEHUSIX OPTraHNU3MOB

100 O6061menue o Teme «OpraHu3mMbl U
cpena oouTaHus»

101 O060061IeHne o TeMe «IKOJIOTHS BUIOB U
TIOITYJISLIAN

102 O6061menue no teme «buochepa —

rio0agpHas YKOCUCTEMA)




OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

7.5






YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

* buonorwus, 10 xknacc/ [laceunnk B.B., Kamenckmii A.A., Pyomnos A.M. u apyrue;
nox penakiueii [laceunuka B.B., AkninonepHoe odmectBo «M3aaTeascTBo
«ITpocsemieHue»

* buosorus, 11 xnacc/ [laceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u
npyrue; nox peaakuuei [laceunuka B.B., AkunonepHoe 00111ecTBo

«3marensctBO «lIpocBemienre»

METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

buonorus B Tabnunax u cxemax. Onuienko A.B.

[xonsHbIe onummnuansl. Kageko E.I'., Mamonos B.B., Kopanenko M.N.
buonorus B Tadnunax. Kosznosa T.A., Kyumenko B.C.

BHyYTpHUIIKOJIBHBIA KOHTPOJIb: MOAr0TOBKA yuyanuxcs Kk EI'D no 6uonoruu.
JloBkoBa T.A.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NUHTEPHET

bu6mmoreka [JOK

https://resh.edu.ru/

https://vk.com/biovk

https://vk.com/molbio.
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