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HOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma no yuyeObHoMy mnpeamery "buonorus" (nmaizee - Ouonorus) Ha
YpOBHE cpeaHero oOiiero oopa3oBaHusi pazpaboTaHa Ha ocHoBe DeneparbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii @eaepaunny,
OI'OC COO, Konuenuuu mnpenojaBanus ydeOHOro mnpeamera «buonorus» u
OCHOBHBIX MOJIOKEHUH (penepanbHON paboyeil mporpaMMbl BOCITUTaAHUS.

VYyeOubiii npeamer «buonorus» yrinyonéHHoro ypoBHs uzydenus (10-11
KJIACChI) SIBJISIETCS OJAHUM M3 KOMIIOHEHTOB MpeaMeTHOM obsactu «EcTecTBeHHO-
HayuyHble mnpenMerb». CoriacHo mnonoxenuasm OI'OC COO npodunbHbie
yueOHbIe MpEeAMEThI, U3y4aeMble Ha YIIIyOJIEHHOM YpOBHE, ABIISIOTCS CIOCOOOM
muddepennmanu  O0y4eHUs] Ha YpPOBHE CpelHero oOiiero oOpa3oBaHHUs U
NpHU3BaHbl 00ECHeYUTh MPEEeMCTBEHHOCTh MEXIY OCHOBHBIM OOIIMM, CPEIHUM
o01uM, cpeqHuM IpodeccuOHaIbHBIM U BhICIIUM 00pa3oBaHueM. B To ke Bpems
KOKIBIA W3 O3TUX Y4YEOHBIX TMPEIMETOB JOJKEH OBbITh OpPUEHTUPOBAH HA
NPUOPUTETHOE pEIICHHE O00pPa30BaTENIbHBIX, BOCIUTATEIBHBIX W Pa3BUBAIOIINX
3a/lay, CBSA3aHHBIX C MpodopueHTaeil o0y4armmuxcss U CTUMYJIMPOBAHHEM
MHTepeca K KOHKPETHOM 00JlacTh HAayyHOTO 3HAHUS, CBS3aHHOTO C OWOJIOTHEH,
MEIUIMHOM, SKOJIOTUEHN, TICUXO0JIOTUEH, CIOPTOM HJIM BOEHHBIM JICJIOM.

[Iporpamma mo yueOHOMY mpeamery "buosorus" naér mpeacraBieHue o
HeNMM M 3ajadax u3ydeHus ydeOHoro mpenmera «buonorusi» Ha yriayOiéHHOM
ypOBHE, onpeeiseT o0sa3aTebHOe (MHBAPUAHTHOE) MPEAMETHOE COJIEPIKAHUE, €TO0
CTPYKTYpPHpOBaHHE TIO pa3jiellaM MW TeMaM, paclpeiesieHne Mo Kiaccam,
PEKOMEH/yeT TMOCJIeI0BATeIbHOCTh W3Y4YEHUsI y4eOHOTO Marepuana C y4&Tom
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBsI3€H, JIOTMKH y4eOHOro Tpolecca,
BO3PAaCTHBIX OCOOCHHOCTEHM oOydaromuxcsi. B mporpamme 1o Ouosioruu
peanu3oBaH MPUHIMUII TPEEMCTBEHHOCTH C HM3yY€HHEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpa3oBaHmusi, Oiaromaps 4YeMy MPOCMAaTpUBaeTCA
HaIlpaBJICHHOCTh HA  MOCJIEAYIOLIEee pa3BUTHE OHMOJIOTMYECKHX  3HAHUM,
OPUEHTUPOBAHHBIX HAa (POPMHUPOBAHHE €CTECTBEHHO-HAYYHOI'O MHPOBO33pPEHUS,
HKOJIOTMYECKOT0 MBIIIIEHUS, IMPEACTABICHU O 340pOBOM o0Opa3e >KHW3HHM, Ha
BOCIIMTAHHE OEPEKHOTO OTHOIICHWS K OKpyKarolled mnpupoaHoit cpeae. B
nporpaMme Mo OWOJIOTMM TakXKe MOKa3aHbl BO3MOXKHOCTH Y4e€OHOTO IMpeaMeTa
«buonoruss» B peammzauuu TpedoBanuii DPI'OC COO Kk mIaHUPYEMbBIM
JUYHOCTHBIM, METANpPEeJIMETHBIM M NPEIMETHBIM pe3yibTaTaM OOy4YeHHs U B
(GOopMUPOBAaHUU OCHOBHBIX BHUIOB Y4eOHO-TIO3HABATEIBHOW  JEATEIBHOCTH
Oo0y4arouMxcs MO OCBOCHUIO COAEpN aHHUS OHOJIOTHMYECKOro OOpa3oBaHMA Ha
YPOBHE CpeAHero o61ero 0opa3oBaHusl.

VYuebnsbiil npeamMer «buosorus» Ha ypoBHE CpeIHEro oOuiero oopa3zoBaHUs
3aBepliaeT Ouosiornyeckoe oOpa3oBaHME B IIKOJE M OPUEHTUPOBAH Ha



pacmivpeHre U yriyojieHne 3HaHUM oOydarouiuxcs O >KMBOM MPHUPOJE, OCHOBAX
MOJIEKYJIIPHOM M KJIETOYHOW OWOJNOrMHM, 3MOPHOJIOTMM U OHOJOTUMU Ppa3BUTHS,
TE€HETHKH, CEJIEKIIUU, OMOTEXHOJIOTUH, IBOJIIOIIMOHHOIO YYEHHSI U SKOJIOTUH.

N3yuenue yueOHoro mpeamera «buosorusy» Ha YriyOJIEGHHOM YpPOBHE
OPUEHTUPOBAHO Ha TMOATOTOBKY OOYYaIOIIMXCS K MOCIEAYIOIIEMY IOIYYEHUIO
OMoJIOrMYecKOro  o0Opa3oBaHUsi B By3aX M OpraHM3alusxX  CpPEIHEro
npodeccruoHanbHOro o0pa3zoBaHusi. OCHOBY €ro COAEpX aHUsl COCTABIIET CUCTEMA
OMOJOTMYECKUX  3HAHUM, TONYYEHHBIX TpPU HU3YYEHUU  OO0y4aroIHUMHUCS
COOTBETCTBYIOLIMX CHUCTEMATHYECKHX Pa3fesioB OMOJOTMH Ha YPOBHE OCHOBHOTO
oOmero obpazoBanusi, B 10—11 kiaccax 3TM 3HaHUS TOJy4arOT pa3Buthe. Tak,
paclIMpeHbl U YrIyOJIeHbl OWOJIOTMYECKHE 3HAHUS O PACTEHHUAX, >KUBOTHBIX,
rpubax, OakTepusixX, OpraHu3Me 4YelloBeKa, OONIMX 3aKOHOMEPHOCTSIX >KU3HH,
JIOTIOTHUTENIBHO BKIIFOUEHBI OMOJIOTUYECKHUE CBEICHUS MTPUKIAJAHOTO U MOMCKOBOTO
XapakTepa, KOTOPbIe MOKHO HCIOJIb30BaTh KaK OPUEHTHUPHI JIJIS MOCIETYIOIIETO
BbIOOpa mpodeccun. Bo3moxkHa Takke HHTErpanus OMOJOTHYECKMX 3HAHUU C
COOTBETCTBYIOIIMMH 3HAHUSAMH, TMOJYYEHHBIMU OOYYAIOUIUMUCS TPHU U3YYCHHUH
Gu3MKU, XUMUHU, Teorpapuu U MaTEMATUKH.

CtpykTypa mnporpamMmbl 1o yuyeOHOMYy mnpeamery "buonorus" orpaxkaer
CUCTEMHO-YPOBHEBBIM ¥ DBOJIOIMOHHBIA MMOAXOABl K M3yYEHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpPHBIE JUIsl )KUBBIX
CUCTEM Pa3HOTO YPOBHSI OpraHU3alllH, dBOJIOIMHA OPTraHMYECKOTO MHUpa Ha 3eMIie,
COXpaHEHHUs OMOJOTUYECKOro paszHooOpasus Tutanetel. Tak, B 10 kmacce
U3YYalOTCSi OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOW OWOJIOTHH, SMOpPHOJIOTHH U
OMONOTUN PAa3BUTHSA, TEHETHUKU U CEJICKI[UU, OMOTEXHOJOTUU M CHUHTETHYECKOU
OMOJIOTHH, aKTYaJU3HPYIOTCS 3HAHUA OOydJaromuxcs Mo OOTaHWKE, 300JIOTHH,
aHatomuu, (Qusuonoruu uejoBeka. B 11 kimacce wu3ydyaroTcs SBOIIOLHMOHHOE
y4eHHE, OCHOBBI SKOJIOTHH U y4eHHE 0 Ouocdepe.

VYueOnbiii  mpeamer  «buonorus»  mpu3BaH  00ECNEYUTh  OCBOCHHE
o0yyarouMMucs: ONOJIOTUYECKUX TEOPUHM U 3aKOHOB, UAEH, IPUHLIUIIOB U MpaBHIL,
JIe)KAIKX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOCHHHM, MHOTOO0OpPa3WH M OCOOCHHOCTAX KICTKH, OPTaHW3Ma, IOIYJISIIHH,
OMOIIEHO3a, 3KOCUCTEMBI, O BBIJAIOUINXCS HAYUHBIX JOCTHXKEHHUSIX, COBPEMEHHBIX
HCCJIEIOBAHUAX B OMOJIOIMH, IPUKJIAJHBIX ACIEKTaX OMOJOrMYecKuX 3HaHuM. [
pa3BUTHS W NOJIJEPKAHMUS HHTEpeca OO0ydaromuxcsi K OWOJIOrMM Hapsay co
3HAYUTEIBHBIM OOBEMOM TEOPETUYECKOTO MaTepuaia B COAEPKaHUU MPOrPaMMBbI
no OMONOrMH MPEIYCMOTPEHO 3HAKOMCTBO C UCTOPHEH CTAHOBJICHUS M PA3BUTHS
TOW WM HMHOM oOjacTh OMOJOTHH, BKJIAJAOM OTEUECTBEHHBIX M 3apyOe’KHBIX
YUEHBIX B PELIEHUE BAKHEHUIIIUX OMOJIOrMYECKUX U SKOJIOTHYECKUX POOIIEM.



Henb uzyuyenus yueOHoro npeamera «buonorusy» Ha yriiyOJI€HHOM YPOBHE —
OBJaJicHUE  OOy4YalolMMHCS  3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAIBLHOU
OpraHu3alMyd >KUBBIX CHCTEM pa3HOTO paHra M MPUOOpPETECHUE YMEHHIt
MCIIOJIb30BaTh 3TU 3HAHUS B (POPMUPOBAHUU MHTEpECA K ONPENENEHHONW 00nacTu
npo(ecCUOHaNbHON J1eATeNbHOCTH, CBSI3aHHOM C OWOJIOTHell, Wiu K BBIOODPY
y4eOHOr0 3aBEeICHUS JIsl TPOJIOKEHUST OMOJIOTMYECKOTO 00pa30BaHuUs.

JlocTikeHue 1enuM u3ydeHus ydeOHoro mnpeamera «buonorus» Ha
yriayOa€HHOM YpOBHE 00€CIIEUMBAETCS PEIICHUEM CIEAYIOINX 3a/1a4:

OCBOCHHE OOYYaIOIIUMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHHMMI: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHUSIX, KOHIICTIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
paBUjIax, COCTaBISIONINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTUHY MUpPa; O
CTPOEHUHU, MHOrooOpa3ud U OCOOEHHOCTSX OHOJOTHYECKUX CHCTeM (KIJIETKa,
OpraHu3M, MOMYJIAIus, B, OMOreoreHos3, ouocdepa); o BhIIAIOIIUXCS OTKPBITHUIX
Y COBPEMEHHBIX MCCJICIOBAHUAX B OUOJIOTHH;

O03HAKOMJICHHE OOYyYaloImMuXCs C METOJaMHU TIO3HAHHS KUBOW TMPUPOJIBIL:
UCCJIEOBATEIILCKUMU  METOJaMU  OUOJOTUYECKHX HayK (MOJICKYJSIPHOW W
KJIETOYHOW OHWOJIOTHH, HMOPHOJOTMM W OWOJOTUU Pa3BUTUS, TCHETHUKU W
CeJICKIINHM, OWOTEXHOJIOTUM M CUHTETUYECKOW OHOJIOTHH, TaJICOHTOJIOTHH,
HKOJIOTHUHM);  METOAaMH  CaMOCTOSITENIBHOTO  TIPOBEJEHUS  OHOJOTHYECKUX
uccieloBaHUd B JabopaTopud W B npupoje (HaOmojaeHue, HU3MepeHue,
HKCIIEPUMEHT, MOJICTTUPOBAHHUE);

OBJIaJicHHe OOYYarOIIMMHCS YMEHHUSIMU: CAMOCTOSTEIBHO  HaXOJUTh,
aHAIM3UPOBATh U MCIOJB30BaTh OMOJIOTMYECKYI0 HH(OpPMAIMIO; TOJIb30BATHCS
OMOJIOTMYECKON TEPMHUHOJIOTHEH W CHUMBOJIMKOM, YCTAaHABJIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIIOTMM ¥ COIHUATbHO-)KOHOMHUYECKHUMU M  IKOJIOTHYECKUMU
npoOJsieMaMHu YeJOBEUeCTBa; OIEHWBATH IOCIEJCTBUS CBOEH AESATEIBHOCTH TIO
OTHONICHUIO K OKPYXKaloIIe NPUPOJHOU cpene, COOCTBEHHOMY 3I0pPOBBIO U
3MI0POBBIO  OKPYXKAIOIIUX  JIIOJIEH; OOOCHOBBIBATH U  COONIOATh  MEpHI
npodunakTukn MHGEKIIMOHHBIX 3a00J€BaHUMN, MpaBUia TOBEACHUS B MPUPOJE U
oOecrieueHusi 6€30MaCHOCTH COOCTBEHHOM KU3HEICATEIHPHOCTA B YPE3BBIUYANHBIX
CUTyallusiX TMPUPOAHOTO U TEXHOTEHHOTO  XapaKTepa; XapaKTepu30BaTh
COBPEMEHHBIC HAYYHBIE OTKPHITUS B 00J1aCTH OMOJIOTHY;

pa3BuTHE y OOyYarolMXCsl UHTEIJIEKTYalbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
B TMpoOllecCe€ 3HAKOMCTBA C BBIJAIOMIUMUCS OTKPBITUSMH U COBPEMEHHBIMU
UCCIIEIOBAHUSIMU B OHOJIOTHM, pEUIaeMbIMU €10 MpoOJieMaMu, METOJ0JIOTUEn
OMOIOrMYECKOTO UCCIIEIOBAHUS, POBEACHUS AKCIIEPUMEHTATBHBIX
WCCJICIOBAHNM, PENICHHs] OMOIOTHYECKUX 3a/1a49, MOJACITUPOBAHMS OMOTOTHIECKUX
00BEKTOB U IIPOLIECCOB;



BOCIIUTaHUE Y O0YJarONIMXCs [ICHHOCTHOTO OTHOIICHHS K KHUBOW MPUPOJIC B
IIEJIOM M K OTJEIBHBIM €€ 00beKTaM U SIBICHUSM; (OPMHUPOBAHUE IKOJIOTUUECKOH,
TCHETHYECKOW TPaMOTHOCTH, OOIIEH KyJbTyphl TIOBEACHHS B TIPUPOJIC;
WHTETPAlN €CTECTBCHHO-HAYYHBIX 3HAHUH;

NpHOOpETeHHEe  OOYy4YaloMMMHUCS ~ KOMIETEHTHOCTH B pallMOHAIBHOM
MPUPOAOIIONB30BaHUU (COOIOIEHNE NpPaBUJI MOBEAEHUS B MPHUPOIE, OXPAHBI
BUJIOB, 9KOCUCTEM, OHMOC(hEphl), COXpaHEHUU COOCTBEHHOTO 3/I0POBBS U 37I0POBbS
OKpYXXaromux Jrojeid  (coOmrogeHuss Mep NOporIakTUKU — 3a00JeBaHUM,
oOecrieueHue OC30MACHOCTH JKU3HEICATCILHOCTH B YPE3BBIYAHHBIX CHUTYyAIHSIX
NPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa) Ha OCHOBE  HCIOJIh30BaHUS
OMOJOTUYECKUX 3HAHUW U YMCHUH B TIOBCETHEBHOM JKU3HMU;

co3JaHue  YCJIOBUM  JJI1  OCO3HAHHOIO  BbIOOpa  OoOydYarouuMmucs
VHIUBHUAYaTbHOU oOpa3zoBaTeIbpHON TPACKTOPUH, CIOCOOCTBYIOIIEH
nocieaymomeMy mnpodeccuoOHAaTbHOMY CaMOOMpPENENeHNI0, B COOTBETCTBUU C
WHIWBUAYaTbHBIMU HHTEPECAMH M MIOTPEOHOCTIMU PETHOHA.

OO61ee 4ncIo YacoB, OTBEICHHBIX HA M3y4YeHHE OWOJIOTHMH Ha YIIIYyOJICHHOM
YpOBHE cpeqiHero oduiero oopasoBanusi, coctarisieT 204 gaca: B 10 xkmacce — 102
yaca (3 yaca B Heenmo), B 11 kiracce — 102 gaca (3 yaca B Hezelno).

OT160p opraHu3anMOHHBIX (OPM, METOJOB M CPEACTB OOyUCHHS OHOJIOTHU
OCYIIECTBIISIETCSI ¢ YYETOM CHEHM(PUKH €r0 COAECp>KaHWsS M HANpPaBICHHOCTH Ha
NpOJOJKEHHUE OMOJOTrMYEecCKOro 0o0pa3oBaHUs B  OpraHU3alUSgX CPEIHETrO
podecCHOHaIBLHOTO U BBICIIETO 00pa30BaHUAI.

O06s13aTeIBbHBIM YCIIOBUEM NPU 00YYEHUH OHMOJIOTUY HA YriyOJEHHOM YPOBHE
ABIIIETCS TIPOBEJEHUE JTa0OpPaTOPHBIX U TMPaKTUUECKHX padoT. Takke ydacTue
00ydJaromuXxcs B BBINOJHECHUU MPOCKTHBIX U y4eOHO-HCCIIEI0BATEIbCKUX PabdoT,
TEMaTUKa KOTOPBIX OIpEACNACeTCS  Y4YUTEeIeM Ha OCHOBE  HMMEIOUIUXCS
MaTePHUAIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX IPUPOIHBIX YCIOBHUH.



COIEPKXAHUE OBYYEHUA
10 KVIACC

Copnepxanue mporpaMMmbl, BBIAECIEHHOE KYpCuU80OM, HE BXOIHUT B MPOBEPKY
rocyJapcTBeHHoOU utorosoit arrectauuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHHasi OMOJIOTUSI — KOMILIEKCHasi Hayka. KpaTkas ucropusi pa3BUTHUs
Ouonornu.  buonmornueckue  HaykM W U3y4yaéMble UMM IPOOJIEMBI.
dOyHAaMEHTalbHbIC, NPUKIAJHBIE M TIOUCKOBBIE HAYYHBIE WCCIECAOBAaHUS B
OuoJiorumy.

3naueHue Ouosoruu B (OPMUPOBAHUU COBPEMEHHOU €CTECTBEHHO-HAYYHOM
kaptuHbl mupa. I[lpodeccun, cBszanHbie ¢ Ouosoruei. 3HaueHUE OWOJIOTUU B
NPAKTUYECKON JIESTEIbHOCTH YEJIOBEKAa: MEIMIMHE, CEeJIbCKOM XO3SIICTBE,
MPOMBIIIIEHHOCTH, OXPaHe MPUPO/IbI.

JdemoHncTpanumn

[TopTpersi: Apuctorens, Teodpacrt, K. Jlunne#t, XK. b. Jlamapk, Y. JlapBus,
VY. I'apseii, I'. Mennens, B. U. Bepuaackuu, W. I1. I1laBnos, . 1. Meuynukos, H.
N. Basunos, H. B. Tumodees-Pecorckuii, JIk. Yorcon, ®@. Kpuk, /1. K. benses.

Tabnuuel u cxembl: «CBsi3b OMOJOTUU C APYTMMH Haykammy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. ’)KuBble cuCTEMBbI U UX U3yUYeHHE

XKupble cuctemMbl Kak mpeaMer u3ydeHus Ouonoruu. CBONCTBa >KHBBIX
CUCTEM: €IWHCTBO XHMHYECKOI'O COCTaBa, JHCKPETHOCTh M IEJIOCTHOCT,
CIOKHOCTb M YHOPSJAOYEHHOCTh CTPYKTYpBI, OTKPBITOCTb, CaMOOpPraHHU3aLUs,
CaMOBOCIIPOU3BEAECHUE, PA3IPAKUMOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldd >KUBBIX CHUCTEM: MOJEKYJSIPHBIM, KIETOUYHBIM,
TKAHEBBIH, OpTraHW3MEHHBIN, MOIYJISIIUOHHO-BUI0OBOM, SKOCHUCTEMHBIN
(bmoreoneHoTHyeckmii), OmochepHsiii. Ilpomeccel, mnpoucxoasue B KUBBIX
cuctemax. OCHOBHbIE TpU3HAKHU >KUBOTO. JKW3HB Kak ¢opMa CyIIecCTBOBAHUS
Marepuu. Hayku, n3yudaromre »XKuBble CUCTEMBI HA PAa3HbIX YPOBHSIX OpPraHU3AIUU.

N3yuenue xuBbIx cucteM. Metonbl Ouomornueckod Hayku. HaGmropenwue,
M3MEpPEHUE, SKCIIEPUMEHT, CUCTEMATU3alMs, MeTaaHanus3. [lonsaTre 0 3aBUCUMOM U
He3aBUCMMOW mnepeMeHHOW. IlmanmpoBanme oskcnepumenrta. IloctaHoBka wu
npoBepka runote3. Hynesas runore3a. [lonsitue BHIOOPKH U €€ J1IOCTOBEPHOCTD.
Pa3opoc B Ouonornueckux JaHHbIX. OIEHKa JTOCTOBEPHOCTH TMOJYUYEHHBIX
pe3ynbraToB. [lprumHbBl uUCKaxkeHHWs pe3yabTaToB JKcnepumeHTta. [lonsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmuipl u cxembl: «OCHOBHbIE MpPHU3HAKU KU3HUY», «buomornueckue
cucrteMbl», «CBOWCTBAa KMBOM MaTepuw», «YPOBHU OpraHMU3alUHA KUBOU
npupoasl», «CTpoeHUE KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEYECKOro opraHuszMa», «buoreouenos», «buochepa», «Metoasl
M3y4YECHUS JKUBOU MPUPOBI».

O6GopynoBanue:  jabopaTopHoe  oOOpydOBaHHME  JUIsI  TMPOBEICHUS
HaOJI0ICHUM, U3MEPEHMI, SKCTIEPUMEHTOB.

IIpakTnueckas pabdora «lcnonp3oBaHWE pPa3IUYHBIX METOHNOB MPH
U3YUYECHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KiieTku

Knerka — crTpykTypHO-QYHKIIMOHANbHAS €AWHHUIIA JKUBOro. McTtopus
oTKpbITUs KieTku. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. [LIBans,
M. Hlneiigen, P. BupxoB). OCHOBHBIE MOJOXKEHHUS COBPEMEHHOM KIETOYHOMN
TEOPHH.

Mertonpl  MOJEKYJISIpHOW W KIETOYHOW  OMOJIOTMM:  MHKPOCKOIIHS,
xpomatorpadus, 3JeKTpodope3, METOJ MEUEHbIX aTOMOB, uddepeHIanbHoe
HeHTpUu(PyrupoBaHue, KyJIbTUBUPOBAHHE KIETOK. M3yuenue @OUKCUPOBAHHBIX
K1emok. DNeKTpoHHas MUkpockonusi. Koughoxanvuas muxpockonus. Bumanvnoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdeMoHCcTpamuu

IToptpetsr: P. I'yk, A. Jleenryk, T. llIBanu, M. llneiinen, P. Bupxos, K. M.
bap.

Tabnuuel u cxembl: «CBETOBOM MHUKPOCKOIDY, «DIEKTPOHHBIM MUKPOCKOI»,
«Mcropus pa3BUTUS METOAOB MUKPOCKOIIUW.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHKPOIPENapaThl PacTUTEIbHBIX,
KUBOTHBIX M OAKTEPUATBHBIX KIETOK.

IlpakTuyeckass paodora «l3ydeHue METOAOB KJICTOYHOM OHMOJIOTHUH
(xpomarorpadus, saexrtpodopes, auddepeHUaANbHOES IEHTPUPYTUPOBAHUE,
[ILIP)».

Tema 4. Xumnueckasi OpraHu3anms KJIeTKH

XUMUYECKUA COCTaB KIETKU. Makpo-, MHUKpPO- U YJIBTPaMHUKPOIJIEMEHTHI.
Boma m e€ posb Kak pacTBOpUTENS, pearcHTa, yd4acTHe B CTPYKTYPUPOBAaHUU
KJIETKH, TEIUIOperysiuuv. MuHepalbHble BEIECTBA KIETKU, UX OMOJIOrHYEecKas
pouib. POnp KATHOHOB M AaHHOHOB B KJIETKE.

Opranuyeckue BewiecTBa KIETKU. buonorndeckue mnoaumepsl. benku.
AMUHOKHUCTIOTHBIN cocTaB 0enkoB. CTpYyKTypbl 0eIKOBOM MoiyieKyibl. [lepBuanas
CTpYKTypa Oeika, NeNTU]HAasl CBs3b. BTopuuHas, TpeTU4Hasi, YETBEPTUYHAS
cTpykTypbl. Jlenatypauusi. CpoiictBa OenkoB. Krnaccudukamuss OeskoB.
buonornueckue Qpynkuun 6enkos. IIpuonsi.



VYrneBoasl. MoHOCaxapuabl, [Ucaxapu/bl, OJUTOcaxapuibl U NOJUCAXapUIbl.
OO0mmii 1IaH CTPOEHHA U (PU3UKO-XMMHUYECKHE CBOMICTBAa  YIJIEBOJOB.
buonorunyeckue GpyHKIHMH YIIIE€BOIOB.

Jlununel. 'mapopunsHO-ruapododHbIe cBoMicTBa. Knaccudukanus aunuaos.
Tpurnuuepunsl, Qoconunuisl, BOCKU, cTepoubl. buonormyeckue GyHKIMU
munuaoB. O0ume cBoiicTBa OMOJOTUYECKUX MEMOPAH — TEKY4YeCTh, CHOCOOHOCTH K
CaM03aMbIKaHHUIO, MOTYIPOHUIIAEMOCTb.

Hyxnennossie kucinotel. [JHK n PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneotunsl. Ilpunuun komminementapHocTu. IIpaBuno Yapradda. Ctpykrypa
JIHK — nBoiinas cnimpanb. Mecrtonaxoxaenue u ouonorndeckue ¢pynkiuu JJHK.
Buaesl PHK. ®yukuun PHK B kiietke.

Crpoenune monekynsl AT®. Makpospruueckue cBsizu B mosekyie ATO.
buonorunyeckue ¢pynkuuun AT®. BoccTaHOBIIEHHBIE TEPEHOCUYUKHU, UX (YHKIIHH B
knetke. Jpyeue nyxkneosuompugpocgpamer (HTD). CexBenupopanue JIHK.
Memoovl cenomuku, mpancKpunmoMuKu, npomeoMuKu.

CtpykTypHas Ouoisiorusi: OMoXuMu4eckue U OMoGU3NUECKue MCCIEI0BaHUS
cocTaBa UM TPOCTPAHCTBEHHOM CTPYKTYpbl OuoMmoiiekyl. Mooeruposarue
CcmMpyKmypuvl U QYHKYuLl OUOMONEKYN U UX KOMHIekcos. Komnvromepnulii ouzatin u
opeanuyecKull CuHme3s OUOMOJIEK)Yl U UX HeNPUPOOHBIX AHATLO208.

JdeMoHCcTpanuu

[Toptpetsr: JI. [lomunr, k. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®paHkius,
®. Conrep, C. IIpy3unep.

Huarpammel:  «PacnpenerneHre XUMHYECKHX JJIIEMEHTOB B  HEXUBOU
npupoae», «PacnpeaeneHne XUMUYECKUX SJIEMEHTOB B )KUBOM MIPUPOIEY.

Tabmuuer u cxembl: «llepmonnueckass TabnuIa XUMHYECKUX DIIEMEHTOBY,
«CTpoeHue MOJEKYJbl BOAbI», «BemecTtBa B cocTaBe OpraHu3MoB», «CTpoeHHE
MOJIeKyJbl  Oenka», «CTpyKTypbl O€NKOBOW MOJEKyNIbl», «CTpOeHHE MOJEKYI
yriaeBoaoB», «CTpoeHune MOJIeKysl JUNnuaoB», «HyKIEHHOBBIE KHUCIOTHDY,
«Ctpoenue monexkynbl ATDOx.

O6opynoBaHue: XuMU4ecKas 1mocyia 1 000pyJ0BaHUE.

JlabopaTopHasi padora «OOHapyxeHHe OCJKOB ¢ MOMOIIBIO KaYeCTBEHHBIX
peaKumn».

JlaGopatopHass  pabGora  «JccinemoBaHue — HYKJIEHMHOBBIX  KHCJOT,
BBIJICJICHHBIX U3 KJIETOK Pa3IMYHbIX OPTaHU3MOBY.

Tema 5. CTpoeHue n GyHKINH KJIETKH

Tunel KJIETOK: JyKapuoTHueckas U TmpokapuoTudeckas. CTpyKTypHO-
byHKITMOHAIBHBIE 00pAa30BaHMS KICTKH.



CrtpoeHnue npokapuoTuyeckon kietku. Kiaerounas cteHka OakTepuil u apxeu.
OcoOEHHOCTH CTpPOEHUS TeTepoTpOoHON U aBTOTPOPHONW MNPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crtpoenue U (G yHKIIMOHUPOBaHUE 3YKapHOTUYECKON KJIETKH.
[Inazmatuyeckas wMemOpana (ruazmanemma). CTpykTypa —IIIa3MaTHUYECKOM
MeMOpaHbl. TpaHCOPT BEUIECTB Yepe3 IIa3MaTUYECKYI0 MEMOpaHy: MacCUBHBIM
(nuddy3us, obneruénnas auddysus), aKTUBHBIA (NEPBUUYHBIA U BTOPUYHBIM
akTuBHbIM TpaHcnopt). lloaynponunaemocts memOpanbl. Pabota Hatpuii-
KaJMEBOTO Hacoca. DHAOLMTO3: MUHOUUTO3, (haronutos. Dk3ouutos3. Kierounas
creHka. CTpykTypa v QyHKIHMH KIETOYHOM CTEHKH pacTeHUi, rpuboB.

Hutomma3zma. [utozons. Llutockener. JIBrxkeHnue murorniaasmMbl. OpraHOUAbI
kiIeTkd. OaHoMeMOpaHHbIE OpPraHOMJbI KIETKHU: DHJIOIUIa3MaTUYecKas CeTh
(BIIC), anmapat I'onblKu, JTU30COMBI, UX CTpoeHuEe U (GyHKUMU. B3aumocBs3b
OJIHOMEMOpPaHHBIX OPraHouA0B KiIeTKU. CTpOoeHHE TpPaHYJISPHOTO PETUKYIyMa.
Mexanuzm nanpasnenus oenxog ¢ IIIC. CuHTe3 pacTBOPUMBIX OeykoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. ['maakuii  (arpaHylispHbI)  3HAOIJIA3MATUYECKHM
petukynym. CekpetopHas pyHkius anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [ onvoocu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancnopt
BEILECTB B KJIETKe. Bakyonu pacTuTenbHbIX KieToK. Knetounslii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOMABl  KJIETKU:  MUTOXOHIAPUHU,  IUIACTHBL.
IIpoucxoocoenue mumoxonopuii u niacmud. Cumouoeenes (K.C. Mepesckosckuil,
JI. Mapeynuc). Ctpoerre u (yHKIIMM MUTOXOHIApUN W mactui. llepBuunsle,
BTOPUYHBIE W  CJIOXKHBIE  IJIACTUAB  (OTOCMHTE3UPYIOIIMX  DYKApHOT.
XJIOpOIUTACTHI, XPOMOILIACTHI, JICMKOIIACTHI BBICIIUX PACTCHUM.

HememOpannbie opranonasl kieTku CTpoeHHe W (YyHKIIUH HEMEMOpaHHBIX
OpraHOUJ0B KJIETKHU. Pu6ocomsl. IIpomesicymounvie Qunramenmol.
MukpodunameHTbl. AKkmuHogvle Mukpoguiamenmol. MBIIIEUHbIE  KIETKU.
Axmunosvie KOMNOHeHMbl HeMbluleyHblx Kilemok. Mukpotpybouku. Kierounsrit
ueHtp. CTpoeHHME U JABUKEHHE KIYTHKOB M pEecHUYEK. MUKpOTpyOOUKHU
nuToriasmel.  LleHTpuons. benku, accoyuuposanuvie ¢ MuKpoguiameHmamu u
muxpompyoouxamu. Momopnsie 6enxu.

Anpo. O6osouka sApa, XpOMaTUH, KapUOILIa3Ma, SIPBILIKH, UX CTPOCHHUE U
bynakiuu. SAnepuerit  0enkoBbI MaTpuKkce. [IpocTpaHCTBEHHOE pacMOIOKEHUE
XpOMOCOM B UHTep(a3zHOM sape. Idyxpomamur u cemepoxpomamur. benkn
XpOMaTHHA — THUCTOHBI. Jlunamuxa s0epHol o06onouku 6 mumose. Aoephbiil
mpauncnopm.

Kierounsle BkitoueHus. CpaBHUTENbHAS XAPAKTEPUCTHUKA KIETOK 3YKapUOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpanumn



Ioptpetsr: K.C. Mepexkosckuii, JI. Maprymuc.

Tabmumbel u cxembl: «CTpoeHHE HYKapUOTHYECKOU KIeTkn», «CTpoeHue
KUBOTHOM  KieTku», «CTpoeHue  pacTuTelnbHOM  KIeTku», «CtpoeHue
MUTOXOHJIpUNY, «Spoy, «CTpoeHre NPOKAPUOTUUECKON KIECTKU.

OGopynoBaHUe: CBETOBOM MHUKPOCKOI, MHUKpONpenapaThl pPacTUTENIbHBIX,
YKUBOTHBIX KJIETOK, MUKPOTIpEnapaThl 0aKTepUAIbHBIX KIETOK.

JlaboparopHass pabora «/3yueHHe CTPOEHUS KIETOK Pa3IMYHBIX
OpPraHU3MOBY.

IpakTuueckas padora «/3yueHue cBOMCTB KJIETOYHON MEMOPaHBI».

JlabopaTopHas paGora «lccienoBanue miasMoiiM3a W JIETUIa3MOJIM3a B
PaCTUTEIBHBIX KIETKAaX).

IIpakTuueckass padora  «V3ydyeHue  JABMKEHUS  [UTOIIA3MbI B
PACTUTEIBHBIX KIETKAX).

Tema 6. O0MeH BelecTB M NpeBpallleHNe JHEPIUH B KJIETKe

AcCUMWISITITUS ¥ JUCCUMUMIIALIMS — JIBE CTOPOHBI MeTaboim3Ma. Turbl oOMeHa
BEIIECTB: aBTOTPO(MHBIA M TreTepoTpodHBIA. YYacTHE KHUCIOpoAa B OOMEHHBIX
mpoiieccax. OJHepreTudeckoe olecreueHne KIeTku: TmpeBpainienue ATD B
oOMeHHBIX Tporeccax. DepMEHTATHBHBIA XapaKTep PeaKIui KIETOYHOTO
metabonuzma. DepMeHThl, UX CTPOEHHE, CBONCTBA M MEXaHU3M JIEUCTBUI.
Kodepmentsl. Otnuunst pepMEHTOB OT HEOPraHUYECKUX KaTalu3aTopoB. benku-
aKTUBATOPHl M OEJIKU-MHTUOUTOPHI. 3aBUCUMOCTh CKOpPOCTH (hepMEHTATUBHBIX
peakuuii OT pa3InyHbIX (HAKTOPOB.

[lepBuYHBI CHHTE3 OpraHUYeCKHX BeIIeCTB B KieTke. DOTOCHUHTE3.
AnoxcueeHHblll U OKcueeHHwlli omocunmes y obaxmepuii. Ceemocodbuparowjue
nUeMeHmbl U NUSMeHmMbl PeakyuoHHo2o yeumpa. Poab XJI0poriacToB B mpoliecce
doTocunTe3a. CBeToBas U TemHoBas (a3bl. Pomoovixanue, Cs., C4. u CAM-munol
gomocunmesa. IIpogykTuBHOCTh (DOTOCHMHTE3a. BiumsHue pa3auyHbIX (HaKTOPOB
Ha CKOpOCTh (hoTOoCcHHTE3a. 3HaueHuEe (HOTOCUHTE3A.

XEeMOCHHTE3. Pa3nooOpasue OpPraHUu3MOB-XEMOCHHTETUKOB:
HUTpUPUIIUPYIOIIKUE OaKTepuu, >KeIe300aKTepuu, cepoOaKTepuu, BOJOPOIHBIC
OakTepun. 3HAYCHHE XEMOCHHTE3A.

Ana’poOHbIe opranm3mbl. Buasl Opoxenus. [IpoaykTel OpokeHUs U UX
MCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH M BO30YAUTEIIH OOJIC3HEH.

AnpobHBIE OpraHu3MBl. Otarnbl YHEPreTUYECKOTO oOmeHa.
[ToaroToBuTenbHBIN ATaM. [ THKOIN3 — OECKUCIOPOAHOE PACHICIUICHUE TITFOKO3HI.

buonornueckoe okucieHUe, WK KIETOYHOE JbIXaHHE. POb MUTOXOHAPUY B
npoiieccax Ouonoruueckoro okucienus. Luknuueckue peakiuuu. OKUCIUTEIBHOE
dbochopunmpoBanue. IHepeus membpanno2o epaouenma npomonos. Cunmes



ATD: paboma npomonnoi AT®-cunmaswvl. IlpeumyiiecTBa a’poOHOTO MyTH
oOMeHa BellecTB nepe aHadpoOHbIM. DPGHEKTUBHOCTD SHEPTETUYECKOT0 OOMEHA.

JdemoHcTpanumn

Ioptpersr: k. IIpuctou, K. A. Tumupsses, C. H. Bunorpaackuii, B. A.
OHnrenerapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuipl u cxeMbl: «@OTOCUHTE3Y, «IHEpreTudeckuii oomMen», «bruocunres
oenkay, «CtpoeHue ¢pepMeHTay, « XeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYy/IOBaHUE AJii MPUTOTOBJIECHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOTIPENapaToB.

JlaboparopHass  pabora  «l3ydyeHHME  KATAIMTUYECKON  AKTUBHOCTH
(depMeHTOB (Ha MpUMepe aMUJIa3bl WM KaTanas3bl)y.

JlabopaTtopHass paGora «/3ydeHue (epMEHTATUBHOIO paCUICIIIICHUS
MEPOKCHUIa BOJOPO/Ia B PACTUTEIBHBIX U )KUBOTHBIX KIETKAX).

JlabopaTtopHass paGora «CpaBHeHHE TIpoliecCOB  (OTOCHMHTE3a M
XEMOCHUHTE3a.

JlabopaTopHas pa6ora «CpaBHEHHUE MTPOIIECCOB OPOKECHUS U JBIXaHUS.

Tema 7. HacneancrBeHHass HHPOPMALUSA M PeajnM3alus e€é B KJIeTKe

Peakiiuu MarpuuHoro cunrtes3a. [IpyHIIUIT KOMIUIEMEHTAPHOCTH B PEaKIIUIX
MaTpUYHOTO cuHTe3a. Peanusanus HacnencTBeHHOUW uH@opmaiuu. ['eHeTnueckuit
KOJI, €ro cBoucTBa. TpaHckpumnuusi — wmatpuudbii cuHTe3 PHK. IlpuHummner
TPAHCKPUIIMKU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJUIEIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoii kiemxe. Hexooupyrowue PHK.

Tpancmsiius u e€ sranbl. Yuactue TpancnopTtHeix PHK B OGmocunTese Oenka.
VYcnoBust OuocunTeza Oenka. KomgupoBanue amunHokucinoT. Ponas pubocom B
OounocuHTe3e Oemnka.

Cospemennvle npeocmagnenus o cmpoenuu 2enog. OpraHuzanus reHoma y
IPOKapUOT U 3YKapHOT. Perynsuus akTUBHOCTH T'€HOB Y MNpPOKapuHOT. ['umoresa
onepoHa (®. Kako0, XK. Mano). Monekynsipnvie mexanuzmvl IKCNPECcUuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 peeynayuu pabomwl eeHos. Perymnsius 0OMeHHBIX
MpOLIECCOB B KieTKe. KileTouHbiii roMeocTas.

Bupycsl — HekieTounbie (OpMBI )KH3HU B 00JUraTHbIC Tapa3uThl. CTpoeHHEe
MIPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK
JIHK-cooeporcawux  eupycos, PHK-codepocawux eupycos, 6baxmepuogazos.
Obpamuas mpanckpunyus, pesepmasa, uHmezpasd.

BupycHble 3a001eBanus yenoBeka, kUBOTHBIX, pacteHui. CIINJ[, COVID-
19, counanbHble 1 MEIULIIMHCKUE TPOOJIEMBI.

buounpopmamura: uumeepayus u ananuz o6oavwux maccusos («bigdata»)
CMPYKMYPHLIX OUON02UYECKUX O0aHHbIX. Hanomexnonozuu 6 ouonocuu u meouyune.
Ilpoepammupyemole hynxkyuu 6enxkos. Cnocobvi 0ocmasKu 1eKkapcme.



JdemoHcTpanuun

IToptpersr: H. K. Konbuos, /. Y. IBaHOBCKHIA.

Tabmuuel n cxembl: «buocunTtes Oenkay», «l'eneTuueckuit kon», «Bupycs»,
«bakrepuodarmn».

IIpakTnuyeckas padora «Co3aHue MOJIEIN BUPYCa».

Tema 8. ’KusHeHHbIN HUKJ KICTKH

Knerounsrii uuki, ero mnepuonbl u perymsauus. HWartepdaza u murtos.
Oco0eHHOCTH TpolieccoB, MpoTeKarmux B uHTepdasze. [loaroroBka KIETKH K
nenenuto.  I[lpecuHteTnueckuii  (MOCTMUTOTHUYECKHM),  CHUHTCTHUYECKUUA U
NOCTCUHTETUYECKUH (TPEMUTOTHUUYECKHI ) Tepruoibl HHTEpPa3bl.

Martpuunsiii cunre3 JIHK — pemnmukanusa. Ilpuanuner perumkannu JIHK:
KOMIUIEMEHTApPHOCTb,  IMTOJYKOHCEPBATUBHBIM  CHUHTE3, AHTUIIAPAJIIENbHOCTD.
Mexanusm perummkanuu JIHK. Xpomocomel. Ctpoenue xpomocom. Tenomepsl u

TeroMepaza. XPOMOCOMHBIM HAa0Op KIETKH — KapuoTuil. JIUTUIOMAHBIA U
rariouAHbld  HaOOpbl  XpoMocoM. ['omosornuHbie  Xpomocombl. [losoBbie
XPOMOCOMBI.

lenenue xnetkn — wMuTo3. CraguM MHTO3a W NPOUCXOASIIME B HUX

npoiiecchl. Tumbl mMuTo3a. KapuoknHes um nuTtokuHe3. buonornueckoe 3HaueHUE
MUTO3a.

Perynsuus muToTHUecKoro mukia KieTku. [Iporpammupyemasi KieTouyHas
rubesnp — arnomnTos.

Krnerounoe siapo, XpoMocombl, (DyHKIIMOHAJIbHAasi TeHOMHKA. Mexanusmul
npoaugepayuu, oughpepenyuposku, cmapenus u eubeau xiemok. «l{ugposas
K1emKa» — ououngpopmamuueckue mooeau QYHKYUOHUPOBAHUSL KIEMKU.

JdeMoHCcTpanuun

Tabmumel 1 cxembl: «OKU3HEHHBIN ITUKI KIETKW», «Murtos», «CtpoeHue
xpomocom», «Permkanus JJHK».

O6opynoBaHue: CBETOBOW MHUKPOCKOT, MUKpOTpenapaThl: «MHUTO3 B KIIeTKaxX
KOpEUIKa JIyKay.

JlaGopaTopHas padora «3yuyeHne XpOMOCOM  Ha  TOTOBBIX
MHUKPOIIpEnapaTax».

JlaGopaTopHnas padora «Habmonenre MuTo3a B KJIETKaX KOHYMKA KOpPEITKa
nyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. CTpoenue n GyHKINH OPraHU3MOB

buonornueckoe pazHooOpa3zue OPraHu3MOB. OnHOKIETOUHbIE,
KOJIOHUATbHbIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

OcOoOEHHOCTH  CTpPOEHUS U JKU3HEACSITCIBHOCTH  OJHOKJIETOYHBIX
opranu3moB. baktepun, apxeu, OJIHOKJIETOYHbIE TpUOBI, OJIHOKIIETOYHBIC
BOJIOPOCHH, Apyrue npotucthl. KolloHHanbHbIe OpraHu3MBbl.



B3aumocBsa3p 4acTed MHOTOKJIETOYHOIO OpraHusma. TKaHU, OprasHbl u
cuctembl opranoB. OpranusM Kak eauHoe nenoe. ['omeocras.

Tkanu pacteHuidl. Tumbel pacTUTENBHBIX TKaHeil: oOpa3oBaTesibHAasd,
MOKPOBHAsI, MPOBOJsIIAs, OCHOBHAas, MexaHuueckas. OCOOEHHOCTH CTPOCHUS,
(YHKUIUH U pacmonoKeHus TKaHEeW B OpraHax pacTeHUH.

TkaHu XKUBOTHBIX U YE€JIOBEKA. THUIBI KUBOTHBIX TKAHEW: SMUTEIUAJTIbHAS,
COCIMHUTENIbHAsA, MbIlIeYHasi, HepBHasA. OCOOEHHOCTH CTPOCHHS, (PYHKIUA WU
pacmoJIOAKEHHS TKAaHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHble M TE€HEpAaTUBHBbIE OpraHbl pacteHui. Opranel u
CHUCTEMbI OPTaHOB )KUBOTHBIX U UesIoBeKa. DYHKIIMU OPTaHOB U CUCTEM OpPraHOB.

Onopa Ttena opranu3moB. Kapkac pactenuil. CKeneTbl OJHOKJIETOYHBIX MU
MHOTOKJIETOUHBIX >KMBOTHBIX. HapyxHbIi M BHyTpeHHUH ckeneT. CTpoeHue u
THUIIbI COCTMHEHUS KOCTE.

JIBrokeHrue  opraHu3moB.  JIBMJKEHME  OJHOKJIETOYHBIX  OpPraHU3MOB:
aMEOouIHOE, JKTYTUKOBOE, pecHHUYHOE. JIBM)KEHHE MHOTOKIJIETOYHBIX PACTECHHIA:
TPONMU3MBI M HACTUHU. J[BMIKEHHME MHOTOKJIETOYHBIX S>KMBOTHBIX M YEJIOBEKA:
MbIlieuyHas cucrema. Pedekc. CkeneTHbIe MBIIIIIBI U UX padoTa.

[Iutanne opranusmoB. Iloryomenue BOABI,  YIJIEKMCIONO Tra3a |
MHUHEPAJIbHBIX BELIECTB pacTeHusMU. [Iutanue xuBOTHBIX. BHyTpHunosoctHoe u
BHYTPUKJIIETOYHOE mnuileBapeHue. [IuTaHue MO3BOHOYHBIX >KMBOTHBIX. OTIENBI
NUIIEBApUTEIBbHOr0 Tpakra. [IumeBapurensHbie xene3bl. [lumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. JlpixaHnue pacteHuil. Jlpixanue >kuBoTHBIX. dudpy3us
ra3oB uepe3 MOBEPXHOCTh KIIETKU. KokHOe nbIxaHue. /[pIxaTenpHas HOBEPXHOCTb.
XKabepnoe u nérounoe apixaHue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX M YEIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHHE CTPOCHUS JIETKMX TIMO3BOHOYHBIX JKWBOTHBIX.
JIpixaTenpHass cucTeMa 4esioBeKa. MeXaHW3M BEHTWISALMHU JIETKUX Yy ITULl U
MJIEKONUTAIOMUX. Perynsius apixanus. JlpixaTeabHble 00bEMBI.

TpaHcOpT BELIECTB Yy OPraHU3MOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUM.
Tpancropt BemecTB y KUBOTHbIX. KpoBeHOCHas cucrteMa W €€ OpraHsbl.
KpoBeHocHasi cucrtemMa TMO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepare,
KPOBEHOCHBIE COCyAbl M KpoBb. Kpyrum KpoBooOpaimieHus. IBOJTIONUOHHBIC
YCJIOKHEHUS] CTPOEHUS KPOBEHOCHOW CHCTEMBI NMO3BOHOUYHBIX UBOTHBIX. PaboTa
cepaua u €€ peryismus.

Brigenenne y opramusmoB. Beigenenue y pacteHuid. Bwigenenuwe y
#KUBOTHbIX. CokpaTuTenbHble Bakyosnu. Opranbl BbledaeHus. OuibTparus,
CeKpelrsi U 00paTHOE BCAChIBAHHE KaK MEXaHU3MbI pabOThI OPTraHOB BbIJICICHUS.
CBs3b NIOJIOCTH TEJIa ¢ KPOBEHOCHOW W BBIAEIUTEIBHON cUCTEMaMu. Bbelaenenue y



MO3BOHOYHBIX JKUBOTHBIX M uejoBeka. [louku. CTpoeHne u QyHKIHMOHUPOBAHUE
He(pona. OOpazoBaHHE MOYH Yy YETIOBEKA.

3ammTa y OpraHu3MoB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl
OakTepuii W TUCTHl MPOCTEUIIMX. 3allUTa Yy MHOTOKJIETOYHBIX PACTEHH.
Kyrtukyna. CpeactBa macCUBHOM M XUMUYECKOW 3aUThl. DUTOHIIUBIL.

3amMra y MHOTOKJIETOYHBIX XUBOTHBIX. [IOKpOBBI M HMX IPOU3BOJHBIE.
3ammura opraHu3Mma oT OonesHei. IMMyHHasi cuctema 4yenoBeka. KieTouHb U
IYMOpPAJIbHBIH MUMMYHHUTET. BpoXIE€HHBIH M NpuOOpeTEHHBIN creunduueckuii
UMMYHUTET. Teopusi KiIoHaNbHO-cenekTuBHOrO ummynutera (I1. Dpmaux, ©. M.
bepuer, C. Tonerasa). BocnanuTenbHble OTBETHI OpraHu3MOB. Poiib BpOXAEHHOTO
UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00J1€BaHUM.

PazgpaxxumocTe ¥ perymauus |y OpramusMoB. PazgpaxumocTts Yy
OIHOKJIETOYHBIX OpraHu3MoB. Takcucel. Pa3zgpakumMocTe W perymauus y
pacteHuii. PocToBble BelllecTBa U UX 3HAYECHUE.

HepBHast cucrema u pediexropHas peryisius y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIEJbl. JBOIIOLMOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOW CHCTEMBI
y KUBOTHBIX. OT/AENbI TOJIOBHOTO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Peduekc u
pednexropHas nyra. besycioBHble U yCI10BHBIE peIIeKCHI.

['ymopanibHas perynsiius U SHAOKPUHHAs CHUCTEMa JKMBOTHBIX M YEJIOBEKA.
JKene3pl HHOOKPUHHOM CUCTEMBI M HMX TOPMOHBL. J[eliCTBHE TOPMOHOB.
B3aumocBs3p HEpBHOW U DSHIOKPUHHOM cucTteM. [ umortanamo-runodusapHas
cucTeMa.

JdeMoHCcTpamuun

[Toptper: U. I1. I1aBios.

Tabmuuer u cxembl: «OIHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIC
Bogopociny, «bakrepun», «lIpocteitmmey», «OpraHbl IBETKOBBIX PACTCHUN»,
«CucteMbl OpPraHOB TMO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacreHuii», «KopHeBble cuctemsl», «CTpoeHue cTediis»,
«CTpoeHue JIMCTOBOM IUIACTHHKW», «TKaHM KMBOTHBIX», «CKEIET YeI0BEKay,
«IIumeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpixarenpHas

CUCTEMAY, «HepBHas CHUCTEMA, «Koxay, «MpI11eyHas CHUCTEMA,
«BbigenurtenbHas cuUcTeMa», «IDHJIOKpPUHHAs cuctema», «CTpOeHHE MBI,
«MmmyHuTEeTY,  «KUIIEYHOMOJIOCTHBIEY, «Cxema  mNUTaHUS  PaCTECHHIN»,

«KpoBeHOCHBIE CHCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpOCHHE THUIPHI»,
«CtpoeHue miaHapumn», «BHyTpeHHee cTpoeHue AO0KIeBOro uepBsa», «HepBHas
cuctema peio», «HepBHas cucrema sarymkwy», «HepBHas — cuctema
npecMmbIkatomuxcsi»,  «HepBHas  cmcrema  mrumy, «HepBHas — cucrtema
Miekonuraromux», «HepBHas cucrema uenoBekay, «Peduekcy.



O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpOIpenapaThl OJHOKIECTOYHBIX
OpraHUW3MOB, MUKpOIpENnapaTbl TKaHEW, PaKOBUHBI MOJUIIOCKOB, KOJUICKIIUU
HAaCEKOMBIX, UIJIOKOXKHX, *KUBbIE IK3EMIUISIpbl KOMHATHBIX PACTeHUM, repOapuu
pacTeHUl pa3HBIX OTHAEJOB, BIAXHbIE NpenapaTbl KUBOTHBIX, CKEJIETHI
MMO3BOHOYHBIX, KOJUICKIIMM O€CMO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
o0opy10BaHME JJIsl AEMOHCTPAIIMU TOYBEHHOT'O U BO3AYIIIHOTO MUTaHUS PACTEHUM,
pacuierieHus Kpaxmasua u 0elIKoB Moj 1elcTBUEM (GEepMEHTOB, 000PYAOBAHUE IS
JIEMOHCTPALMH OIBITOB MO0 M3MEPEHUIO KUZHEHHOU EMKOCTH JIETKUX, MEXAHU3Ma
JIIXaTebHBIX JIBUKEHUM, MOJIETTH TOJIOBHOT'O MO3Ta Pa3IUYHbIX KUBOTHBIX.

JlaGoparopHasi padora «3yueHue TKkaHel pacTEeHUI».

JlaboparopHasi pabora «3ydyeHue TKaHEeH KUBOTHBIX).

JlabGoparopHasi padora «3ydyeHue OpraHoB IBETKOBOT'O PACTEHUSI».

Tema 10. PazmHoXeHHe H pa3BUTHE OPraHU3MOB

dopMbl Pa3MHOXKEHHUSI OpraHU3MOB: Oecrojioe (BKJIIOYasl BEreTaTUBHOE) U
noyioBoe. Buael  Oecrosioro  pa3MHOXKEHMsI:  MOYKOBAHHWE,  CIOPYJISIINS,
dbparmeHTanus, KIOHUPOBAHUE.

ITonoBoe paszmuHoxxeHue. I[lonoBbie KIETKW, Wik rameThl. Meio3. Craauu
Mmenosa. [loBenenne xpomocoM B Menose. Kpoccunrosep. buosnornueckuii cMbIci
M€ho3a W TOJOBOr0o mporecca. Meno3 W ero Mecto B KHU3HEHHOM LMKIIC
OpraHU3MOB.

[Ipen3aponpiieBoe pazButue. ['ameToreHes3 y >KMBOTHBIX. [10710BbIE JKeEE3HbI.
OO6pa3oBaHue U Pa3BUTHE MOJOBBIX KIeTOK. CriepmaTorene3 u oorene3. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHne u SMOpPHOHAIBHOE pa3BUTHE SKUBOTHBIX. CIOCOOBI
OILUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOIIOTHS — HAayKa
0 Pa3BUTUU OPraHU3MOB. Mopghozenez — 00Ha U3 21A8HbIX NPOO.IeM IMOPUOLOSUMN.
Konyenyusi mopgoeenos u modenu mopgoeeneza. Craguum >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenme. Tumbl  apoOieHus.
Llemepmunuposannoe u HedepmunuposanHoe Opodnenue. brnacmyna, munsi
onacmyn. OCoOCHHOCTH JPOOJICHHS MIICKOIUTAIONIUX. 3apOJBIIIEBBIC JTUCTKH
(ractpynsinusi). 3aKiiajika OpraHoB M TKaHEU U3 3apOobIIIEBBIX JIUCTKOB. B3anmHoe
BIIMSHME YacTedl pa3BUBAIOIIETOCd 3apojbllia (dMOpUOHANbHAS HWHIYKIHUA).
3aknajka TIUIaHAa CTPOCHHMS KUBOTHOTO KakK pPe3ylbTaT HUEpapXUUECKUX
B3aMMOJICUCTBUI T'e€HOB. BrnusHHe Ha >MOPUOHAIBHOE PA3BUTHE PA3IMYHBIX
(aKTOPOB OKPYKAIOIICH CPEIBI.

Poct u pasButue xuBoTHBIX. llocTamOpuoHanbubli mepuon. Ilpsimoe u
HenpsiMoe pa3Butue. PaszButue ¢ wmeraMopdo3oM Yy O€CO3BOHOYHBIX U
MMO3BOHOYHBIX KUBOTHBIX. bHojoOrMyeckoe 3HaYE€HHE MPSMOrO0 U HENPSIMOTO



pa3BUTHUSA, UX PACHpPOCTPAHEHUE B MpUpOAE. UMbl pocTa >KUBOTHBIX. DakToOphI
PErYJISIIUU POCTa )KUBOTHBIX U 4esoBeka. CTaauu NoCTIMOPUOHAIIBHOTO Pa3BUTHS
y )KMBOTHBIX U 4esioBeka. [lepuoasl oHTOreHe3a yenoBeka. CTapeHue U CMEpPTh KaK
OMOJOrnYeCKre MPOLECCHI.

Pa3smHoxxeHue u pa3Butue pacteHui. ['ametodutr u cnopodput. Meiio3 B
KU3HEHHOM 1HKJIe pacteHuil. OOpa3oBaHue cmop B IIpoliecce Meio3sa.
I'amerorene3 y pacteHuid. OIIOAOTBOPEHHE W PAa3BUTHE PACTUTENBHBIX
opraHu3MoB. J[BoilHOE OIJIOJIOTBOPEHUE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHU3MBI PETYISIIIMA OHTOT€HE3a Y PACTEHUM U )KUBOTHBIX.

JdemoHcTpanumn

[Toptpersr: C. I'. HaBamun, X. lneman.

Tabmuupl u cxembl: «BereratuBHOoe pasmHOkeHUE», «Tumbl Oecrnonoro
pa3MHOXEHUS», «Pa3MHOXKEHHE XJIaMUJIOMOHAAbD», «Pa3MHOKEHUE OHBIJICHBD,
«Pa3mHoOxeHue ruapel», «Meio3», «Xpomocomsl», «['amerorenes», «CTpoeHHE
ANIEKIETKH U crepMaro3onaa», «OCHOBHBIE CTaauM OHTOreHesza», «lIpsMoe u
HENpsIMOe pa3BuTue», «Pa3BuTue Mailckoro xyka», «Pa3Butne capaHumy,
«Pa3BuTne narymkun», «/{BoilHOE OIIOOTBOPEHHUE Yy LBETKOBBIX PACTCHUN»,
«CTpoeHHE CeMsH OJHOJOJIbHBIX U JBYAOJIBHBIX PAacTeHHI», «KM3HEHHBIN LUK
MOPCKOM  Kamyctbl», <« Ku3HeHHbIM 1UKI MXa», <OKW3HEHHBIM LUK
NANOPOTHHUKAY, « KM3HEHHBIN [IUKI COCHBD».

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpOMpENnapaThl SULEKIETOK H
CIIEpMaTO30M0B, MOAENb « LMK pa3BUTHUS JIATYILIKNY.

JlaGoparopHasi padora «l3yuyeHue CTpPOEHHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpEenapaTaxy.

IIpakTuyeckass padora «BpIsiBIIeHHE NPU3HAKOB CXOJACTBA 3apOJIbIIICH
MO3BOHOYHBIX JKUBOTHBIX.

JlabopaTtopHas pabora «CTpoeHHE OpraHOB PAa3MHOMXEHHUS BBICIINX
PaCTEHUI».

Tema 11. I'eHeTMka — Hayka 0 HACJIEICTBEHHOCTH M HM3MEHYUBOCTH
OPraHM3MoB

Hctopusi cTaHOBIEHHUS W pa3BUTHUS TEHETHKM Kak Hayku. PaGoter I
Menpens, I'. ne ®@pusa, T. Moprana. Posb oTeuecTBEHHBIX Y4YEHBIX B Pa3BUTUHU
renetuku. Pa6otel H. K. Konbrioa, H. 1. BaBunosa, A. H. benosepckoro, I'. JI.
Kapneuenko, FO. A. ®umumuenko, H. B. Tumodeera-PecoBckoro.

OCHOBHbIE TEHETUYECKHUE MTOHATHUSI U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeJIbHbIE TE€HbI, AJIbTEPHATHUBHBIE MPU3HAKU, JOMUHAHTHBIA W PEUECCUBHBIN
MIPU3HAK, TOMO3Ur0Ta, TETEPO3UT0Ta, YUCTAS JTUHUS, TUOPUIbI, TEHOTHUII, (PEHOTHII.



OCHOBHBIE ~ METOJIbI ~ T€HETUKU:  TUOPUIOJIOTHYECKUM,  I[UTOJIOTUYECKUM,
MOJIEKYJIAPHO-TEHE THYECKUM.

JdemoHncTpanuun

Iloptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsros, H. N.
BasuiioB, A. H. benoszepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabmuipl u cxeMbl: «MeToabl TeHETUKNY, «CXEMbI CKpElUBaHUS.

JlabopaTtopnas pabora «J/lpo3oduna Kak OOBEKT TE€HETHUUYECKUX
UCCIIENOBAHUI.

Tema 12. 3aK0HOMEpPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Menaens — 3aKoH
eAMHO00pa3usi rudpUI0B MepBoro nokosieHus. [IpaBuno gomMmunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH paculeIuIieHUs] NPU3HaKkoB. LluTosormyeckre OCHOBBI
MOHOTHOPHUIHOTO CKpeIIMBaHUs. [ umore3a YMCTOTHI TaMer.

AHanu3upyroniee ckpemubanue. [IpomMexyTOuHbIN XapakTep HaclaedOBaHUs.
Pacuienienrie npu3HakoB IPU HEMOJIHOM JTOMHUHUPOBAHUU.

JuruOpuaHoe ckpenuBanue. Tpetuit 3akoH MeHienst — 3aK0OH HE3aBHCUMOTO
HacleloBaHWs  Npu3HaKoB.  lluTtonormyeckue  OCHOBBI  JUTHOPHUIHOTO
CKpEILIMBAaHUS.

CuermienHoe HacienoBanue npusHakoB. Pabotel T. Moprana. CuemnsieHHOe
HAaCJIEI0BaHUE T'€HOB, HAPYILICHUE CUECIUIEHUS MEXAy TIeHamMu. XPpOMOCOMHas
TEOpUsl HACIEACTBEHHOCTH.

I'eneTnka nmona. XpoMOCOMHBIM MEXaHHU3M OINpPEAEIECHUS M0JIa. AYyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbhIli M TeTeporameTHhI 1oJ. ['eHeTmueckas
CTPYKTYpa IOJOBBIX XpoMocoM. HaciienoBanne npu3HakoB, CUEIUIEHHBIX C IIOJIOM.

['enotun kak uenocTHas cucrtema. [lmenoTponus — MHOKECTBEHHOE JICHCTBUE
refa. MHOKECTBECHHBIM ajuieaIu3M. Bs3auMolencTBHEe HeEaJUIEJIbHBIX T'€HOB.
Kommnnementapunocts. Onuctas. [lorumepus.

['eHeTndecknii KOHTPOJIb Pa3BUTUS PACTEHUM, >KUBOTHBIX W YEJIOBEKa, a
Takke (HU3MOJOTHUECKUX TMPOIECCOB, IOBEICHUS W KOTHUTUBHBIX (DYHKITUH.
['eneTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO3IUH
— Tapa3uT» U «XO3IUH — MHUKpPOOHMOM». ['eHEeTHYeCcKue acmeKThl KOHTPOIS U
M3MEHEHHS HACJICICTBEHHON WH(OPMAITUU B TIOKOJICHUAX KJIETOK U OPTraHU3MOB.

JdemoHcTpanumn

[Toptpetsr: I'. Menaens, T. Mopras.

Tabmuter u cxembl: «llepBoiii 1 BTOpO 3akoHBI MeHaenss», « TpeTuii 3aKkoH
Mennens», «AHanu3upymollee ckpelmuBaHue», «HemnomHoe aomMuHUpOBaHUHEY,
«CueryieHHOe HacjeoBaHUWE NPU3HAKOB Yy JApo3oduisly, «['eHeTuka momay,



«Kapuotun denoBeka», «Kapuotun npozodunb»y, «KapuoTunm MOTULBY,
«MHOXECTBEHHBIN aIeIn3M», «B3anMo1IeICTBHE TE€HOB.

O6GopynoBaHue: MOJEAb JJISI JEMOHCTpPAllUM 3aKOHOB €IWHO00pa3us
rUOpUIOB TIEPBOTO TIOKOJICHUSI M pACHICIUICHUS NPU3HAKOB, MOJEIh s
JEMOHCTpAallMd 3aKOHAa HE3aBHCUMOIO HACJIEJAOBAaHUS MPU3HAKOB, MOAEIbL A
JEMOHCTPAllMd CLEIUICHHOTO HACJIE€JOBaHMUSl MPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MHUKporpenapart: «J[po3oduar.

IIpakTnueckas padora «lI3ydyeHune pe3ynbTaTOB  MOHOTHOPUAHOIO
CKpEIIUBaHUS Y APO30(PUITBI».

IIpakTnueckas  padora  «M3ydyeHue  pe3ynbTaToB  AUTHOPUAHOIO
CKpEIIMBaHUS Y APO30(PUITBI».

Tema 13. 3aK0oHOMEpPHOCTH U3MEHYNBOCTH

B3aumopeiictBue reHotuna W cpenbl npu  GopMHupoBaHUU (EHOTHIIA.
N3MenunBOCTh Mpu3HAKOB. KauecTBEHHbIE M KOJIWYECTBEHHbIC MPU3HAKU. Buibl
M3MEHYMBOCTH: HEHACJIEICTBEHHAS U HACJICICTBECHHAS.

MopaudukanuonHas HW3MEHYMBOCTh. Ponb  cpeasl B (GOpMUPOBAHUU
MoaupUKAITMOHHON M3MEeHUMBOCTH. Hopma peakuum mpusHaka. BapuanmoHHBIHN
psin u BapuanuonHas kpuBas (B. Horanncen). CoiicTBa MoaupUKaIMOHHON
M3MEHYUBOCTH.

['eHoTunuueckass n3MEeHUYUBOCTh. CBOMCTBA T€HOTUITMYCCKON M3MEHUYHUBOCTH.
Buipl reHOTUTTHYECKOM H3MEHUUBOCTH: KOMOMHATHUBHASI, MyTAIl[HOHHAS.

KomOuHaTuBHasT W3MEHYMBOCTh. MeH03 H TOJOBOW TPOIlECC — OCHOBaA
KOMOWHATUBHON N3MEHYUBOCTU. POJIb KOMOMHATUBHON U3MEHUYNBOCTHU B CO3AaHUU
T€HETHYECKOT0 pa3HOo0Opa3us B Mmpejiesiax 0JTHOrO BUA.

MyTanroHHasT W3MEHYMBOCTb. Buapl MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  MHAYLUMPOBAHHBIE MYyTaluu. SaepHble u
uToIia3MaTuyeckue Mytanuu. CoMaTHyeCKUe W TOJOBble MyTanuu. [IpuynHb
BO3HMKHOBEHUS MyTanui. MyTareHbl W WX BIHWSHHE Ha OPraHU3MBL.
3aKOHOMEPHOCTH MYTAIIMOHHOI'O TMpollecca. 3aKOH TOMOJIOTMYECKUX PSJJIOB B
HacnencteeHHo m3meHunBoctu (H.UM. BaBunoB). BHesnepHas W3MEHYMBOCTH U
HaCJICACTBEHHOCTb.

Dnueenemuxa u INUSEHOMUKA, pPOJb  INUCEHEMUYECKUX (HaKkmopos 8
HACNe008aHUU U USMEHYUBOCMU (DEHOMUNUYECKUX NPUZHAKOB V OP2AHUZMOS.

JdemoncTpanumn

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. N. BaBuiios.

Tabmumer w cxembl:  «Buapsl  w3MeHUMBOCTHY», «MoaudukarmoHHas
U3MCHYHUBOCTHY, «KomOuHaTuBHAs U3MECHYHUBOCTBY, «Meiio3y,
«OnnongoTBopeHue, «I'eHerTndeckue 3a00IeBaHNs YeI0BEKa», «BUIbI MyTaIuiiy.



O6opynoBaHue: >KUBbIE U TepOapHbIE SK3EMIULSIPbl KOMHATHBIX PACTEHHI,
pucyHku (potorpadun) KUBOTHBIX C PA3TMYHBIMU BUJAMU U3MEHUYHUBOCTH.

JlaGoparopuas padora «HccnenoBanue 3aKOHOMEPHOCTEUN
MOIU(DUKAIMOHHOW HM3MEHUMBOCTH. [locTpoeHMEe BapuallMOHHOTO psija U
BAPUALIMOHHOU KPUBOM».

IIpakTuueckass padora «Myrtanmuun y Jpo3oduibl (Ha TOTOBBIX
MUKpONpENnapaTax)».

Tema 14. I'eneTuka 4esioBeKa

Kapuotun denoBeka. MexayHapoaHas NporpamMMma HMCCIEIOBaHUS TE€HOMA
yejaoBeKa. MeToabl  M3YYEHHMs] TEHETMKHM  YEJOBEKa: T'E€HEAIOTMYECKUH,
OJIN3HEIIOBBIN, IUTOT€HETUYECKU U, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJIAPHO-T€HE TUYECKU . CoBpemMeHHOe OmpeAeICHUE TEHOTHMNA!
MOJTHOT€HOMHOE CEKBEHMPOBAHUE, T€HOTUIUPOBAHHUE, B TOM YHCJIE C MOMOIIbIO
[T11P-ananu3a. HacnencTBeHHbIe 3a001eBaHuUs YeoBeKa. | eHHbIE 1 XPOMOCOMHBIC
0one3HH 4YenoBeka. boJIe3HM C HACIENCTBEHHON MperpacroiioKeHHOCTHIO.
3HaYeHUEe MEIUIIMHCKOM T'€HETUKHU B MPENOTBPAIICHUH U JICUEHUU T'€HETUYECKUX
3a00J1eBaHUi YelloBeKa. MeauKo-reHeTUuecKoe KOHCYJIbTHpoBaHuEe. CTBOJIOBBIC
KJIeTKU. [ToHATHE «T€HETUYECKOro rpy3a». DTUYECKUE acClEKThl MUCCIEJOBAHUN B
00J1aCTH peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckre (QakTopbl MOBBIIIEHHON YYBCTBUTEIBHOCTH YEJOBEKa K
(bu3MUecCKOMY U XUMUYECKOMY 3arps3HEHUI0 OKpY’Karolel cpeabl. [ eneTnyeckas
IPEAPACTON0KEHHOCTD YEIOBEKA K TATOJIOTHUSM.

JdeMoHCcTpamuun

Tabmumel 1 cxembl: «KapuoTun yenoBekay, «MeTOJbl U3YUEHUS TCHETHKU
yenoBekay, «I eHerndyeckue 3a001eBaHUs YEIOBEKAY.

IIpakTuyeckasi padora «CocTtaBiaeHUE U aHAIU3 POJOCIOBHON».

Tema 15. Cetekuusi opraHusMoB

JlomecTuKalusi U CeleKUus. 3apoKJICHHUE CEJIeKIMU U JOMECTUKAIUU.
VYuenne H. U. BaBunoBa o IleHTpax MNpPOUCXOXKIECHUS © MHOrooOpasus
KYJIbTYPHBIX pacTeHui. Ponp cenexkuuym B CO3JaHUM COPTOB PACTEHHU WU TOPOJ
#&uBOTHbIX. CopT, mOpoAa, ITaMM. 3aKOH TOMOJIOTHYECKUX PSIIOB B
HaciaeAcTBeHHOM wu3MeHunmBocty H. WM. BaBuioBa, ero 3HadyeHue i
CEJIEKIIMOHHON PadOTHhI.

Mertoasl ceneKIMoHHOM paboThl. McKyccTBEHHBIH OTOOp: MaccoOBbIA H
WHJAUBUIYaIbHBIM. DTarbl KOMOMHAIIMOHHOMN CCJICKIIUU. HctrwiTanne
Mpou3BoJuTENed MO MOTOMCTBY. OTOOp MO TEHOTHNY C MOMOIIBI OIEHKHU
¢dbeHoTHma mMOTOMCTBa M OTOOP O TEHOTUTTY ¢ rmomoIbio aHamm3a J{HK.

NckyccTBeHHBI ~ MyTareHe3 Kak  METOJl  CEJIEKIMOHHOW  paboOThI.
PannanoHHBIN M XUMUYECKUN MYTAreHe3 Kak UICTOYHUK MYyTalHUil y KyJbTYPHBIX



¢opM opranu3moB. Vcnonap30BaHHE TE€HOMHOIO PEJAKTHUPOBAaHUS U METO/OB
pexomOuHaHTHBRIX JIHK 111 momyyeHus: nCXoIHOTO MaTepuaa JJjsl CENeKIUU.

[lonyuenne ITOJIMIIIONTOB. BryTtpusunosas ruOpuan3ays.
bnuszkopoacTBEeHHOE — CKpellMBaHWe, WiaM  UMHOpuauHr.  HepoacTtBeHHoOe
CKpelIBaHue, win ayropuausr. I'erepo3uc u ero npuuuHbsl. Mcnonb3oBaHue
rerepo3uca B cenekuuu. Otnanénnas ruOpuauzauus. Ilpeogonenue Oecruonus
MEXBUJOBBIX THOPUIOB. JJOCTHXKEHUS CENEKIUU PACTEHUM U )KUBOTHBIX. «3enéHas
DesoNoOYULY.

CoxpaHeHue U U3y4eHHE T'€HETHMYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUH U
UX JUKUX pOJIMYed I CO3/aHHUsl  HOBBIX COPTOB U  THOPHUIOB
CEIIbCKOXO3AMCTBEHHBIX KYNbTYp. JH3yuenue, coxpawenue u  ynpaeieHue
2CHeMUYECKUMU Pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICIOBLIX HCUBOMHBIX
8 Yesax YIyUueHUs Cyuecmsyouux u co30aHus H08blX NOpoo, JUHUL U KPOCCO8, 8
MOM uucie ¢ NpUMEHeHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL,
nepeodosuvix uoeti U nepcneKmueHbiX MmexHoI02UlL.

JdemoHcTpanuun

IToptpersr: H. U. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II
JIykpanenko, b. JI. Actaypos, H. bopinoyr, /1. K. benses.

Tabnuuel 1 cxembl: «L{leHTpBI MPOUCXOXKACHUS U MHOTO00pa3Hsl KyJIbTYPHBIX
pacTeHuil», «3aKOH TOMOJOTUYECKUX PSIOB B HACJIEACTBEHHONM M3MEHYUBOCTH,
«Metogsl cenexkuuny, «OtnanéHHas rudpuanzanus», «MyTtareHesy.

JlabopaTopHas padora «/3yyeHue coOpToB KyJIbTYPHBIX PACTEHHUI U MOPOJ]
JOMAIIHUX )KUBOTHBIX).

JlaGopaTropHasi padora «3ydyeHre METOJIOB CEJIEKIIUN PACTCHUI.

IIpakTuyeckas padora «IIpuBuBKa pacTeHu».

Ikckypeusi «OCHOBHBIE METOABI W JIOCTHXKEHMS CEJICKIIMU PACTCHUU U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOMCHBITATENbHBIA Y4YaCTOK, B TEIJIMYHOE XO35AWCTBO, B JA0OPATOPHUIO
arpOyHUBEPCUTETA WIIK HAYYHOTO LIEHTPA)».

Tema 16. buoTexHoJ10rusl 1 CHHTeTHYeCKAst OMOJIOTUst

OOBbeKThl, UCHOIb3yeMble B OHOTEXHOJOTHUH, — KIETOYHbIE U TKaHEBBIE
KYJbTYpBIL, MHUKPOOPTraHU3MBI, ux XapaKTEepPUCTHUKA. TpanunuonHas
OMOTEXHONIOTHA:  XJIeOOMEeUeHHEe, TMOIyYeHHE KHCIOMOJIOYHBIX IPOJIYKTOB,
BUHOJeME. MukpoOuonornyeckuii cuHte3. OOBEKTbl MHUKPOOHOIOTHUYECKUX
TexHojorui. [Ipon3BoacTBo Oenka, aMUHOKUCIOT U BUTAMHUHOB.

CoznlaHre TEeXHOJOTMi M MHCTPYMEHTOB LEJIECHANPABIECHHOIO U3MEHEHUS U
KOHCTPYUPOBAHUs I'€HOMOB C LEJBIO MOIYyYEHHUS] OPraHU3MOB U UX KOMIIOHEHTOB,
coJiepKallluX HE BCTPEUAIOIIUECs B IPUPOJI€ OMOCUHTETUYECKHE ITYTH.



Knerounas unxenepus. MeTonsl KyJbTypbl KIETOK UM TKaHEW PACTEHUH U
KUBOTHBIX. Kpunobanku. ComaTtnueckas ruOpuauM3alss HU  COMATUYECKUM
sMOpuorene3. lcnonb3oBaHUEe TamiougoB B CeleKUUM pacTeHuid. [lonyuenue
MOHOKIOHANIbHBIX anmumen. HMcnonv3oeanue MOHOKIOHANbHBIX U NOJUKIOHATIbHBIX
anmumen 6 MmeouyuHe. VICKycCTBEHHOE OIUIOAOTBOpPEHHE. PeKOHCTpYKIMs
AUIEKIETOK U KJIOHUPOBAHUE KMUBOTHBIX. METON TpaHCIIAHTAUMUU SIEpP KIIETOK.
Texnonocuu 0300p06IeHUs, KYIbMUUPOBaHUsl U  MUKDOKIOHANbHO20
DA3MHONCEHUSL CEIbCKOXO3AUCTNBEHHBIX KYIbMYD.

XpomMocoMHasi W TEHHas WHXKeHepusa. VICKyCCTBEHHBII CHHTE3 TI€HAa U
koHcTpyupoBanue pexkomouHantHblx JJHK. Cozdanue mpanceennwvix opeanuzmos.
JIOCTM>KEHUST U NEPCHEKTUBBI  XPOMOCOMHOM M TIE€HHOM  MHYKEHEPUHU.
DKOJIOTUYECKHUE U ITUYECKUE MTPOOIeMbl FTEHHOW MHKEHEPHUH.

Menuuunckue Ouotexnonoruu. [loctrenomuas uudposas meaununa. I11P-
JIUarHoCcTUKa. MeTaboJIOMHBIM aHalu3, TEeHOICHTPUUYECKUM aHalu3 MpoTeoMa
YeJOBeKa MJi1 OLICHKH COCTOSIHUSL €ro 3J0pOBbs. VICHONBb30BaHHE CTBOJOBBIX
kiaetok. TapretHas Tepanus paka. 3D-OuounxkeHepuss [ pa3pabOTKH
(GyHIaMEHTaIbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTUM, CO3/IaHMS KOMILJIEKCHBIX
TKaHEeW COYeTaHHMEM TEXHOJOTHUH TPEXMEPHOTro OMONMpPUHTHUHTA U cKaddoiauHra
JUISL pELLICHUS 3a/1a4 IEPCOHAIM3UPOBAHHON MEIULIVHBI.

CoznaHue BEKTOPHBIX BaKIMH C IEJIbI0 OOecredeHus KOMOWHUPOBAHHOU
3ammThl 0T Bo3Oymuteneld OPBU, ycraHoBieHHE MOJICKYJISIPHBIX MEXaHU3MOB
dbyakuronupoBanuss PHK-comepkammx BUPYCOB, BBI3BIBAIOIIUX 0CO0O OMAaCHBIC
3a00J1eBaHUS YEeJIOBEKA U JKUBOTHBIX.

JdeMoHcTpanuu

Tabnutel u cxembl: «lcmnonb3oBaHWE MUKPOOPTAHU3MOB B MPOMBIIUICHHOM
Ipou3BOACTBEY, «KiieTounas unxkeHepus», «I eHHass HHXKEHEPUsI».

JlabopaTopHas padota «l3yueHrne 00bEKTOB OMOTEXHOIOTHNY.

IIpakTnueckas padora «llonyyeHne MOJTOYHOKUCTBIX TPOAYKTOBY.

Ikckypeusi «buoTtexHonoruss — BakHEHIIas MPOU3BOJAUTENbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTMYECKOE MTPOU3BOJICTBO )».

11 KIIACC

Tema 1. 3apoxkaeHne W pa3BUTHE 3BOJIOIHMOHHBIX MPeEICTABJIEHHH B
Oonosioruu

OpomonmonHas Teopust Y. Jlapsuna. Ilpeanochblik BO3HUKHOBEHUS
napsuHu3Ma. JKu3Hb 1 Hay4yHas AesarenbHocTh Y. JlapBuHa.

JIBr>KyIIMe CUiIbl 3BOIIOIMY BUI0B o Y. J[apBuHyY (BbICOKasi HHTEHCUBHOCTD
Pa3MHOXKEHHUS OpraHu3MOB, HACIEJICTBEHHAs W3MEHUYMBOCThb, OopnOa 3a
CYILIECTBOBAHUE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).



Odopmnenue cuntetnyecko Tteopun sBomounn (CTDI). HeltpanbHas
teopuss sBoimtonuu. CoBpeMeHHass 3BOJIOLMOHHAsA  OuoJorHUs. 3HAuYECHHE
ABOJIIOIIMOHHON T€OpUHU B POPMHUPOBAHUU €CTECTBEHHO-HAYUYHOU KapTHUHBI MUPA.

JdemoHcTpanumn

[Toptpetsl: Apuctorens, K. JIunnei, XK. b. Jlamapk, 3. K. Cenr-Unep, XK.
Kroswe, Y. lapeun, C. C. UetBepukos, . 1. llImansraysen, [x. Xonaenn, . K.
benses.

Tabmuupr u cxembl: «Cuctema >xuBod npuponsl (nmo K. Jlunnaero)y,
«Jlectnuna xuBBIX cymectB (mo Jlamapky)», «MexaHusm (HopMHUpPOBaHUS
npucnocoOJieHnid y pacTeHui u xKuBOTHBIX (1o Jlamapky)», «Kapra-cxema
mapripyta nmyremectsus Y. Japsuna», «Haxonku Y. JapBunay, «®opmbl 60pHOBI
3a cymectBoBaHue», «lloponbr romybeit», «MHorooOpaszue KyJIbTypHBIX (opm
KarmycTb», «I1opobl mOMalTHUX KUBOTHBIX», «CXxeMa 00pa30BaHUs HOBBIX BHJIOB
(mo Y. J[apBuny)», «Cxema COOTHOIIEHUS JBMXKYIIUX CHJI DBOJIOIUNY,
«OCHOBHBIE TTOJIO)KEHUS CUHTETUYECKON TEOPUHU IBOJIOLIUN.

Tema 2. MUKPO3BOJIIOLHA U €€ Pe3yJIbTATHI

[Tonynauust Kak 3JeMEHTapHas enuHula 3BOIOIUUA. COBPEMEHHBIE METO b
OIICHKM TEHETUYECKOr0 pa3sHoOOpasws W CTPYKTYphl momyisiuid. V3meHneHnue
reHopoHa TOMYJSIMU KaK d3JIEMEHTApHOE SBOJIOLUOHHOE SBJICHHE. 3aKOH
reHeTudeckoro papHoecus Jx. Xapau, B. BalinGepra.

OnemeHTapHble (aKTOPhl (ABUXKYIIKME CHUJIBI) HBOJIONUH. MyTalmOHHBIN
npouiecc. KomOuHatuBHass u3MeHYUWBOCTh. [lpeiid reHOB — ciyuyailiHbIe
HEHANPABJIICHHbIE M3MEHEHHUsS 4YacTOoT aienedl B momyiasuusax. O¢dexT
ocHOBatensi. JDgpgpexm Oymuliounozo 2opaviuka. CHUdNCEHUE 2eHemuUYyecKo2o
pasnoobpasusn: npuyunsl u cieocmsus. llposenenue s¢pgexma opetigpa eenos 6
bonvuwux u  manlx  nonyuayusx.  Mwurpanuu.  M3omsmus  TOMYJISIIH:
reorpadudeckas (MpOCTpaHCTBEHHAs ), OMoJIOTHYecKas (PEPOIyKTHBHAS).

EctectBeHHbIii 0TOOp — HampaBiusomuii Qakrtop dBomOIUu. DOpMEI
€CTECTBEHHOTO  OTOOpa: ABWXKYIIWN, CTAOWIM3UPYIONIUN,  pa3pbIBAIOIIHMA
(mu3pyntuBHbii). [lonoBoil oTOOpP. BO3HHKHOBEHHE W SBOJIOLUS COLUAIBHOTO
MOBEJICHUS] )KUBOTHBIX.

[IpucnocOOIEeHHOCTh  OPTaHW3MOB  KaK  PE3yJbTaT  MHUKPOIBOJIOIHUH.
BosHukHOBeHHME — mpuCHOCOONeHW y  opraHu3MoB.  ApoMopdo3bl U
uanoananrtanuu. [lpumepsl mpucnocoOaeHu y OpraHu3MoB: MOPGOIOTHIECKHE,
dusnonornyeckue,  OMOXUMHUYECKHE,  ToBeneHdeckne.  OTHOCUTEIBHOCTH
MPUCIIOCOOJICHHOCTH OPraHU3MOB.

Bun, ero xputepum u cTpykTypa. BumooOpazoBanme Kak pe3yabTaT
MHUKpO3BOJIOIMU. M3onsiuus — kiaoueBo Qaktop BugooOpaszoBanud. Ilytu u
CIIOCOOBI BH1000pa30BaHUS: aJJIONATPUUYECKOE (reorpaduyeckoe),



CUMIATPUUYECKOE (9KOJIOTUYECKOE), «MTHOBEHHOEY (monurIIonAU3aIMS,
rubpuanszanus). JJmuTeabHOCTh HBOTIOIMOHHBIX MPOIECCOB.

Mexanu3Mbl pOpMHUPOBAHUSL OMOJIOTMUECKOTO pa3HOOOpa3usl.

Ponb »BOMIONMOHHONW OWOJOrMM B pa3pabOTKE HAYYHBIX METOJOB
coxpaHeHHs1 6uopazHooOpasusi. MUKpPOIBOJIOIMS U KOJBOJIOIHUS MMapa3suTOB U UX
x03sieB. MexaHu3mbl (POPMUPOBAHUS YCTOMYMBOCTU K aHTUOMOTHKAM MU CHOCOOBI
O00pBOBI C HEW.

JdemoHncTpanumn

[Toptpersr: C. C. YUeTBepukos, 3. Maiip.

Tabmuupl m cxembl: «MyTallMOHHAsT H3MEHUYUBOCTHY, «llomynsiuronHas
CTPYKTypa BHla», «CxeMa mposBieHus 3akoHa Xapau—BaitnOepray, «/IBmwxymiue
CWJIBl HBOJIIOIIUNY, «DKOJIOTHYECKass M30MSALUs MONYJSALUA ceBaHCKOU (openny,
«l'eorpadmyeckass M30MSALMUS  JUCTBEHHULbI CHOUPCKOM UM JIMCTBEHHUIBI
naypckoiy, «IlonmynsiroHHbIe BOJHBI YUCIEHHOCTH XMIIHUKOB U KepTBy», «Cxema
JECHUCTBUSL E€CTECTBEHHOro o0TOopa», «DopMbl OOpbHOBI 3a CYIIECTBOBAaHHUEY,
«MHnycTpuanbHbiii Menanu3m», «KuBble nckomnaembie», «IlokpoBUTENbCTBEHHAS
OKpacka KUBOTHBIX), «IIpenynpexaaromnias OKpacka KUBOTHBIX),
«Dusnonoruueckue ananranuny», «llpucrnoco0ieHHOCTh OpraHu3mMoB H €€
OTHOCHUTENIBHOCTBY, «Kputepuu Buna», «Bunbl-nBoriHnkn», «CTpykTypa BHAA B
npupoae», «Crnocobsl BUa00OpazoBanus», «l'eorpaduyeckoe BuA000pa3oBaHHE
TPEX BHUJAOB JIAHJBIIICH», «DKOJOTUYECKOE BHI000pa30BaHME BHUIOB CHHUIL,
«JTonurmonasl pactenuit», «KanycTHO-peneuHbIii THOPHIY.

Oo6opynoBanue: repdapun pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Yyydesa NTUIl U
3BEpell ¢ MpuUMepaMH pa3IMYHBIX MPUCIOCOOTICHUM, dYydena NTHI[ W 3Bepei
pa3HBIX BHJIOB, TepOapuM pacTeHUN OJM3KUX BHUAOB, 00pa30BaBIINXCS
Pa3IMYHBIMU CIIOCOOAMHU.

JlabopaTopHasi pabora «BpIABICHHE HW3MEHUHMBOCTH Yy 0COOEH OJHOTO
BHUI».

JlabopaTtopHass  paGora  «IIpucmocoOiieHMsS  OPraHM3MOB H  HUX
OTHOCHUTENbHAS LIEJIECO00Pa3HOCTD.

JlabopaTtopnas padora «CpaBHeHME BHAOB IO MOpP(HOIOTUYECKOMY
KPUTEPUIO».

Tema 3. Maxkpo3BoJirouus 1 €€ pe3yJibTarhbl

Meronbl  uM3ydeHHs MakpolBoJironuu. [lameoHTonormueckne  MeTOJbI
u3ydyeHuss odBoiouuu. llepexogHsie ¢GopMbl U (QUIOTEHETHYECKHE  PsbI
OpraHU3MOB.

buoreorpaduueckre meTonasl u3yueHus sBosmonuu. CpaBHeHHE (GIOpbl U
dayHbl MaTepUKOB M OCTpoBOB. buoreorpaduueckue odnactu 3emun. Bujbi-
SHJEMUKHU U PEIIUKTHI.



OMOPHOJIOTUYECKHE U CPABHUTEIBHO-MOP(POIOTUYECKUE METOAbl H3YyUECHHS
ABOMIIOIMHU. ['eHeTHueckrue MEeXaHU3Mbl 3BOJIOLMMA OHTOT€HE3a U MOSBICHUS
ABOIOIIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE UM  aQHAJIOTUYHBIE  OpPTaHBHI.
Pynumentapubie  opraHbl M aTaBU3Mbl.  MOJEKYJISIPHO-TE€HETHUECKUE,
OMOXMMHMYECKHE U  MaTeMaTUYeCKHe  METOJbl  M3Y4YCHHUS  DBOJIOIUHU.
I'omonoruunbie TeHbl. COBPEMEHHBIE METOJbI MOCTPOEHUS (PUIOreHETUUYECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTAIIMH U IBOJIOIHUSI TCHOMOB.

OO61mue 3aKOHOMEPHOCTH (MpaBWiia) SBONONUU. [IpuHyun cmenvl yHKYuULL.
HeobOpatumocTs 3BostonMu. AnantuBHas paguaivs. HepaBHOMEPHOCTh TEMITOB
HBOJTIOIUH.

JdemoHncTpanuu

[Hoptpetsl: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, O. ['ekkens.

Tabnuuel 1 cxeMbl: «DUTOreHeTUYECKUI s JOMIATNY, «APXEONTEPUKC,
«3Bepo3yObie  smiepbl»,  «Cteronedans»y,  «Punnmoduts»y,  «CemeHHBIE
nanopoTHUKW», «buoreorpaguueckue 30HB 3emin», «Jlpeiid KOHTHHEHTOB»,
«Penmukthl»y, «HavanpHble cTaguu SMOpPHUOHATBLHOTO PA3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJOTMUHBIE ¥ aHAJOTWYHBIE OpraHb», «PyaTuMeHTh,
«ATaBU3MBI», «XpPOMOCOMHBIE HAOOpHI YEJIOBEKa M IIMMIIaH3e», «l IaBHBIE
HAIPABJICHUS IBOJIOLUNY, «OO0IIHE 3aKOHOMEPHOCTH IBOJTIOIIUNY.

OO6opynoBaHue: KOJUIGKIIUH, TrepOapuu, MYJSDKA HMCKOMAeMBbIX OCTaTKOB
OpPraHMW3MOB, MYJISI’KM TOMOJIOTUYHBIX, aHAJOTUYHBIX, PYIUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. IIponcxoxaenne U pa3BuTHE )KU3HU HA 3emJie

HayuHple THUMOTE3bI MPOUCXOXKICHUS >KM3HUM Ha 3emie. AOUOTeHe3 u
naHcrnepMmus. /JJoHaydHble TIPEACTABICHUS O 3aPOKIACHUU KU3HU (KPEALMOHU3M).
['mnoTe3a MOCTOSSHHOTO CaMO3apOXKAECHUS )KU3HU U €€ ONPOBEpKEHHE onbITaMu D.
Penu, JI. Cnannannanu, JI. [lactepa. [IporcxoxaeHue >kxu3Hu U aCTPOOHOIOTHSI.

OcHoOBHbIE JTaInbl HEOPraHUYECKOU DBOJIIOLIUH. [InanerapHas
(reosioruyeckasi) HSBOJIONUSA. XHUMHYECKas OHBOJIONUSA. AOUOTCHHBIA CHHTE3
OopraHuyeckux BemiecTB u3 HeopraHmyeckux. Omeir C. Mumnepa u I'. HOpm.
O6pazoBanne mnoauMepoB u3 MoHOMepoB. KoamepBatHas rumnore3a A. .
OmnapuHa, runoresa nepBu4Horo Oynbona J[x. XonaeiHa, reHeTHUYeCKas TUIoTe3a
I'. Ménmnepa. Pubo3umbl (T. Yek) m runoresa «vupa PHK» VY. TI'mnGepra.
®opmupoBaHue MeMOpaH U BOSHUKHOBEHUE MPOTOKIIETKH.

Uctopuss 3emnu u Metonsl €€ wusydeHus. lckomaemble OpraHuyvecKkue
octatku. ['eoxponosmoruss u e€ wmeroasl. OTHOcUTeNnbHasT U a0CONIOTHAs
reoXpoHoJIOTHs. ['e0XpOoHOIOrHYeCKas 1IKaia: 30HbI, 3Pbl, IEPUOJIbI, FSTTOXH.



Hauvanpnble stambl opraHudeckor 3BOJOLMU. [losBiieHME ©  IBOMIOLUA
NEPBBIX KIETOK. DBoMIoLUs MeTabonu3Ma. BO3HMKHOBEHHE MEPBBIX HIKOCUCTEM.
CoBpeMeHHble MUKPOOHBIE OMOIIEHKH KaK aHAJOr MEpPBbIX HAa 3emiie COOOLIECTB.
Crpomaronutsl. [IpokapHOTHI U yKapUOTHI.

[IpoucxoxieHre 3ykapuoT (CUMOMOreHe3). DBOIIOIMOHHOE POUCXOKACHHUE
BUpYCOB. IIponcxokneHne MHOTOKIETOYHBIX OpraHM3MOB. BoO3HHMKHOBEHHE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPIaHU3MOB.

OcHOBHBIE 3Tamnbl 3BOJIOUMU BbICHIMX pacTeHUu. OCHOBHBIE apOMOP(O3bI
pacreHui. Bpixox pacreHunt Ha cymy. llosBieHue CHOpPOBBIX pacTEHUU W
3aBoeBaHne UMK cymu. CemeHHble pacTeHus. lIponcxoxkaeHue IBETKOBBIX
pacTeHu.

OcHOBHBIE 3Tallbl 3BOJIOLMHU KUBOTHOTO Mupa. OCHOBHBIE apOMOPGO3bI
KUBOTHBIX. Benjickas ¢ayna. KeMOpuiickuii B3pbIB — MOSIBIEHUE COBPEMEHHBIX
TunoB. llepBeie Xop/oBbIE )KUBOTHBIE. JKM3HB B BOJE. DBOIIOLMS MO3BOHOYHBIX.
[Ipoucxoxnenne ampubuit u pentwiuid. [IpoucxoxxaeHne MIIEKONUTAIOMIMUX |
ntull. [lpuxmun xmodeBoro apomopdoza. OcBoeHue O€ClO3BOHOYHBIMU |
MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PasButre xu3HM Ha 3emie€ MO 3paM U MEepUodaM: apxei, MPOTEPO30H,
nmajgeo30i, Me3030H, KaiHOo30#. OOmas XapakTepucTHKa KiIuMarta W
reoJIOrMYecKuX mpoueccoB. llosiBneHne M pacuBEeT XapaKTEpHBIX OpPraHU3MOB.
VYrieobpa3oBaHue: ero ycIoBUs U BIMSHUE HA Ta30BbI cOCTaB aTMOC(HEPHI.

MaccoBble BBIMUpPAaHUSI — SKOJOTMYECKUE KPHU3UCHl Ipouuioro. [IpuuuHel u
CJIEJCTBUSI MAacCOBBIX BbIMUpaHUN. COBpPEMEHHBIM HKOJOTMYECKUN KPHU3HUC, €ro
ocobennoctu. [Ipobnema coxpanenus: brnopazHooOpasusi Ha 3eMIe.

CoBpemeHHasi cucTteMa opraHudeckoro mupa. [IpuHIUNB KiaccupuKauu
oprann3MoB. OCHOBHbIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JdeMoHCTpamuu

[Moptpetsi: @. Penu, JI. Cnanmnanuanwu, JI. Ilactep, . 1. Meunukos, A. .
Omnapumn, [Ix. Xonneiin, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmumpe! 1 cxeMbl: «Cxema omnbita @. Peqny, «Cxema ompita JI. Ilactepa mo
M3YUYEHUIO CaMo3apokJeHus xu3Hu», «Cxema ombita C. Mwmepa, I'. FOpny,
«JTanbl  HEOPraHMYECKOW  HBONIONUNY»,  «['€oXpoHONIOrMYecKas  IIKajaay,
«HayvanbHble 3Tanbl OpraHUueckoi »BoOLHMNY, «CxeMa o0pa30BaHUS DYKAPUOT
nyTéM cuMmOuoreHesa», «Cucrema >XHBOM mnpuponbp», «CTpoeHue BHpYCay,
«Apomopdo3sl  pactreHuit», «PuHHOPUTEY, «OTHOKIETOYHBIE BOJAOPOCINY,
«MHOrokneTouHble Bojmopociny, «Mxu», «llanopoTHukmn», «l 0JI0OCEMEHHBIE
pacteHusi», «OpraHbl I[BETKOBBIX pacTeHui», «CxeMa pa3BUTHS KHUBOTHOTO
Mupa», «ApomMopdo3bl KUBOTHBIX», «lIpocreitmuey, «KuiiedHonoaocTHIE,
«IInockue YEPBUY, «YneHucToHoruey, «PBIOBIY, «3€MHOBOIHBICY,



«IIpecmbikaromuecs», «lItume», «Mnekonuraromuey, «Pa3BuUTHE KU3ZHU B
apXxeuckou spey», «Pa3zBuTHe KU3HU B NPOTEPO3OUCKON 3pey, «Pa3Butue XKU3HU B
MAJIE030UCKOU dpey», «Pa3Buthe KU3HU B ME3030MCKOU 3pe», «Pa3BUTHE KU3HU B
KaltHO30MCKOM 3pe», «COBpEMEHHAs CUCTEMA OPraHUYECKOTO MUPay.

O6GopynoBaHue: repOapuu pacTEHUM Pa3IUYHBIX OTAEJOB, KOJUICKIIUU
HACEKOMBIX, BJIAXKHBIC MPENApaThl KUBOTHBIX, PAKOBUHBI MOJIJTFOCKOB, KOJJIEKIUU
WTJIOKOXKHUX, CKEJIEThl IMMO3BOHOYHBIX JKMBOTHBIX, 4Yyuesia MTHUI[] WU 3BEpe,
KOJUJIEKIIMM OKAaMEHEJIOCTEH, MOJIE3HBIX MCKOMAEMBIX, MYJSDKH OpPraHUYeCKHUX
OCTaTKOB OPTraHU3MOB.

Bupryanbnasn  snaGopatopHasi  pabdora «MoaenupoBaHUE  ONBITOB
Munnepa—tOpu 1o n3ydennto abMOreHHOT0 CUHTE3a OPraHUYeCKUX COCTMHEHUN B
nepBUYHON aTMOchepe».

JlaGoparopHass padora «/3yuyeHHMe M ONUCAHME MCKOMAEMBIX OCTATKOB
JPEBHUX OPTraHU3MOBY.

IIpakTunueckass padora «l3ydeHne 0COOCHHOCTEH CTPOCHHUS PACTCHUI
Pa3HBIX OTJIEJIOBY.

IIpakTuueckas padora «l3yueHne ocoOEHHOCTEH CTPOEHUS MO3BOHOYHBIX
KUBOTHBIX).

Tema 5. IlpoucxoxaeHue 4eJJ0BeKa — AaHTPOIOIeHe3

Pa3znensl 1 3agaun aHTpOnonaorud. MeTo bl aHTPOIIOJIOTHH.

CraHoBIIEHHE TPEACTABICHUN O IMPOUCXOKICHUM 4YelIoBeKa. Pennurunosnbie
B033peHUsl. COBpEMEHHBIE HAYUHBIE TEOPHUU.

Cx0ACTBO YenoBeKa € )KMBOTHBIMU. CUCTEMATHYECKOE MOJIOKEHHUE YEJIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA  C  JKMBOTHBIMH:  CPAaBHUTEIBHO-
MOpPQOJIOTHIECKUE, AMOPHOJIOTHYECKHE, bH3M0JI0r0-OMOXUMHUYECKHE,
noBefeHyeckre. OTINYMS YeIOBEKa OT KMBOTHBIX. [IpAMOX0XKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE TOJIOBHOIO MO3ra U BTOPOM CUTI'HAJIBHOU
CHCTEMBI.

JBuxyiue cuibl (PakTopbl) aHTPOIMOTEHE3a: OMOIOTUYECKHE, COIMATbHBIC.
CooTHorieHre OMOIOTHYECKUX M COLMATBHBIX (DAKTOPOB B aHTPOIIOTECHE3E.

OcHOBHBIE CTaauM aHTpOIOreHe3a. PaHHHWe dYenmoBeKOOOpa3HbIE 00E3bsTHBI
(IPOKOHCYIIBI) ¥ paHHUE TIOHTHUIBI — OOIIKE TIPEAKU YEIOBEKOOOpa3HBIX 00€3bsH U
moJied. ABCTpaJONUTEKH — JBYHOTHE MPEIKH Jtojeid. YeaoBek yMmelnbli, nepBbie
W3TOTOBJIEHUS OPYIHM Tpyaa. UenoBeK MPSIMOXOISIIUMN U MEPBBIM BBIXOJ JIFOACH
3a mpemensl  Adpukn. YenmoBek reWmenpOeprckuid  — OOmMMIA  TIPEIOK
HEAHJEPTAIBCKOTO YEJIOBEKA M YEJIOBEKA PasyMHOro. YenoBeK HeaHAEPTaJbCKUN
KaK BHUJ JIOJEH XOJIOJHOTO KjiauMaTa. YenoBEeK pa3yMHbId COBPEMEHHOTO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a nmpenenamMu AdQpuku.
[TameoreneTnka u najJseOreHOMHMKA.



DBOJNIOLKSA COBPEMEHHOIO 4eloBeKa. EcTecTBeHHBI OTOOp B MOMYJSLUAX
yesoBeka. MyTalMoHHBIM Tpoliecc U mojduMopdusM. [lomynsiimoHHbIE BOJIHBI,
npeiid reHoB, murpanus U «3QQPEKT OCHOBATEINS» B MOMYJISIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. IloHdatue o pace. bomplime pacel: eBponeougHas
(eBpasmiickasi),  aBCTpajo-HeTpougHas  (PKBaTOpHajbHAas),  MOHTOJOHIHAS
(a3maTcko-amepukaHckas). Bpemss u myTu paccelieHHs 4YeloBeKa IO IUIaHETe.
EnuncTtBo  uyenmoBeueckux — pac.  HaydHas  HECOCTOATENBHOCTh — pacu3Ma.
[IprcnocoONEeHHOCTh YelOoBeKa K pa3HbIM YCIOBHUSM OKPYXKAIOIIEH Cpenbl.
Bnusinue reorpaduueckoit cpenbl U apeiipa reHoB Ha Mopdosoruio u
(pU3HOIOTHIO YEIOBEKA.

MexaucuMIuIMHapHbple  MeToJbl B (usuueckoil  (OMOJIOTHYECKOM )
AHTPOIIOJIOTHM.  OBOJIIOUMOHHAS ~ AHTPOIOJOTHMA W MAJCOaHTPOIIOJIOTHS
YEJIOBEUYECKUX NOMYJsALMi. buoconumanbHble MCCIEN0BaHUS NPUPOJbI YEIOBEKa.
HccnenoBanue K03BOIIONKUHA OUOJIOTMYECKOTO M COLIMATBHOTO B YEJIOBEKE.

JdemoHncTpanumn

[Toptpetsr: Y. lapsun, JI. Jluku, . 5. Poruackuit, M. M. I'epacumos.

Tabnuuel U cxembl: «MeTo bl aHTPOIIOIOTUNY, «I 0JIOBHON MO3T YelIOBEKay,
«YenoBekooOpa3Hbie 00€3bsiHb», «CKeleT 4YeloBeKa W CKENeT IIHUMITaH3ey,
«PynMMEHTBI U aTaBU3MbD, «J[BUKYIINE CUIIBI aHTPOIIOTEHE3a», « IBOJIOLIMOHHOE
JIpEBO  4YeJOBEKa», «ABcTpamonutek», «YemoBek  yMmenblil», «YenoBek
NPAMOXOASAIININY, «/lenucoBckuii yenoek» «Heannepranbupy, «KpoMaHbOHIIBIY,
«IIpenku yenoBekay, «ITarbl IBOIIOLNH YEJIOBEKay», «Packl uemoBekay.

O6opynoBaHue: MyJISDKM — OKaMEHENOCTEH, TMpeaMETOB MaTepuaibHOU
KyJIbTYphl TPEIKOB 4eNOBEKa, penpoaykiuu (doTorpaduu) KapTUH C
MUDOJOTHYECKUMH U OUOJCHCKHMMHU CHOKETaMU IIPOMCXOXKICHUS 4YeoBeKa,
doTorpaduu HaXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBeKa, MOJIEIb
yeperna 4YejaoBeKa M Yepena I[IHMIIAH3€, MOJEIb KHCTH 4YeJIOBEKa U KHCTHU
IMMIIAH3€, MOJIEIIA TOPCa MPEIKOB YEJIOBEKA.

JlabopaTopHass pabora «l3yueHne o0cCOOCHHOCTEH CTPOCHHS CKelleTa
YEJI0BEKA, CBSI3aHHBIX C MPSIMOXO0XKICHUEM).

IIpakTnueckas padora «/3yyeHue 3KOJOTHUECKUX aanTalllui YeT0BEKa.

Tema 6. Jkosoruss — Hayka O B3aMMOOTHOUIEHUSIX OPraHU3MOB U
HAIOPraHU3MEHHBIX CHCTEM C OKPY KaKollel cpeaoi

3apokzieHne u pa3BuTue dKojoruu B Tpymax A. I'ymbonsara, K. @. Pynbe,
H. A. CeseproBa, J. I'ekkens, A. Tencnu, B. H. Cykauépa. Pa3gensl u 3amaun
sKoJoruu. CBsI3b SKOJIOTUU C APYTUMU HayKaMHU.



Mertonbl 3konoruu. IloneBble HaOMOIEHHS. DKCHEPUMEHTBHI B 3KOJIOTHM:
NpUpOAHBIE U JlabopaTopHble. MoJeaupoBaHWe B 3KOJOTMU. MOHUTOPUHT
OKpY’Karolen Cpeibl: JTIOKAIbHBIN, pETHOHATBHBIN U TTTI00ATBHBIM.

3HaYeHUE OKOJOTMYECKMX 3HAHUM I YEJOBEKAa. OKOJIOTMYECKOE
MHPOBO33pPEHUE KaK OCHOBA CBS3€M dyesnoBeuecTBa ¢ Npuponoil. PopMupoBaHue
AKOJIOTHYECKOMN KYIBTYpPbI U 3KOJOTHYECKON I'PaMOTHOCTH HACEIJICHMUS.

JdemoHcTpanumn

[Toptpetsi: A. I'ym6onbar, K. ®@. Pynbe, H. A. CeBepuos, O. ['exkens, A.
Tencnu, B. H. Cykaués.

Tabnuupsl u cxembl: «Pasznensl skojgorumy», «Metonbl skonorum», «Cxema
MOHUTOPHHIA OKPYXKAIOIIEH Cpelb».

JlaGopaTopHuasi padora «3yuenue METOJIOB AKOJIOTUYECKUX
UCCIIENOBAHUI.

Tema 7. Opranusmsl U cpeia 00UTAHUS

Dkonornyeckue (HakTopbl U 3aKOHOMEPHOCTH UX nercTtBus. Kinaccudukams
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHYECKUE, OMOTHYECKHE, aHTpororennsie. O0ime
3aKOHOMEPHOCTH AEHCTBUSl dKojoruyeckux Qakropos. Ilpasmino munumyma (K.
Mmnpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOMOHTHBIE
OpraHU3MBlI.

Abuotnueckue ¢akropsl. CBeT Kak sKonorudeckuit ¢dakrop. JleiictBue
Pa3HBIX YYAaCTKOB COJHEYHOrO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTeHHid M JKMBOTHBIX IO OTHOWIEHHIO K cBeTy. CHUTrHajbHas poJib CBETA.
DoTonepuoanu3M.

TemmepaTrypa Kak »dKoJOTHUEeCKHM dakTop. JlelicTBue Temmeparypsl Ha
opraHu3Mebl. [loMKnIOTEPMHBIE U TOMOWOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Brnaxnocte kak sxonorumdeckuit ¢aktop. IlpucmocobieHus pacteHUd K
noJiIepKaHuio BogHoro OanaHca. Knmaccudukanus pacTeHMH MO OTHOLIEHHUIO K
Boze. [Ipucnoco0aeHus )KMBOTHBIX K M3BMEHEHHUIO BOJHOI'O PEKUMA.

Cpenbl oOuTaHUS OPraHU3MOB: BOJHAs, HAa3€MHO-BO3AYILIHAs, MOYBEHHAas,
rIyOMHHAasT ~ TOMAMOYBEHHAs, BHYTpHOpraHuU3MeHHas.  DHU3UKO-XUMUYECKHE
O0COOCHHOCTH cpesi oOuTaHWs oOpranu3moB. lIpucnocoOneHuss OpraHu3MoOB K
YKW3HU B Pa3HBIX Cpelax.

buonornueckue putmbl. BHemHue u BHyTpeHHUE pUTMBI. CyTOYHBIE H
rogu4Hsle puUTMbL. IIpHCIOCOOIIEHHOCT OPraHU3MOB K CE30HHBIM H3MEHEHUSAM
YCIIOBUH KU3HU.

XKuznennole Gopmer opranusmoB. lloHsTHe o0 KuU3HEHHOW (dopme.
XKusznennsie (HOpMbI paCTEeHUN: JE€PEBbsI, KyCTAPHUKH, KyCTAPHUYKH, MHOTOJICTHHE



TpaBbl, OJHOJICTHHE TpaBbl. JKu3HeHHbIE (OPMBI KUBOTHBIX: THUIPOOUOHTHI,
reoOHOHTHI, a9POOUOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HHU.

buornueckue (baKTOopBHL. Buner OMOTUYECKUX  B3aUMOJCHCTBUMA:
KOHKYPEHIIUS, XUITHUYECTBO, cuMOn03 u ero ¢opmel. [lapazutusm, xoomnepaius,
MyTyajau3M, KOMMEHCaI3M (KBapTUPAHTCTBO, HaxyieOHu4YecTBO). Hetpoduueckue
B3auMoJielicTBUsl  (Tommueckue,  (opuueckue, ¢adpuyeckue). 3HAUYCHUE
OMOTHYECKUX B3aUMOJICUCTBUU IS CYIIECTBOBAHHMS OPTraHU3MOB B Cpeje
obutanus. [[puHIIUI KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoncTpanumn

Tabmuipl U cxembl: «Jkoyiorudeckue (akTopel», «CBETOBOM CIEKTPY,
«IKOJIOTUYECKHE TPYIIbI )KUBOTHBIX MO OTHOIICHHUIO K CBETY», «TerIoKpOBHBIC
KUBOTHBIE», «XOJOJHOKPOBHBIC JKWBOTHBIC», «DU3MOJOTHYECKUE aJanTaluu
KUBOTHBIX», «Cpeabl OOWUTaHUS OpPraHuU3MoB», «bBHUOJIOTUYECKUE PUTMBDY,
«Kuznennoie  Gopmbl  pacTeHui», <« KuszHeHHble  (HOPMBI  KHUBOTHBIXY,
«IKocucTeMa MHUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMa XBOMHOrO Jecay, «llenu
nuTaHusy, «XunHuuectBoy, «llapazutusmy, «Konkypenuus», «Cumomo3y,
«KommeHncanuzmy.

O6GopynoBaHnue: TrepOapuyd pPacTCHHH W JKUBOTHBIX, IMPHUCIOCOOJICHHBIX K
BIMSHUIO PA3JIMYHBIX HKOJOTHYECKUX (PaKTOpoB, repdapuu CBETONIOOUBBIX,
TEHEMIOOMBBIX W TEHEBBIHOCIMBBIX PACTEHUM, CBETOJIIOOMBBIC, TEHEIIOOUBBIE U
TEHEBBIHOCIMBbIE KOMHATHBIE pACTEHUs, TepOapuH U KOJUJIEKIUU TEIIOTI00UBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX pacTeHUM, dydesia MTHULl U 3Bepei, repdbapuu
pacTeHuil, OTHOCSIIUXCA K Turpodutam, kcepoduram, mezodutraMm, KOMHATHBIC
pacTeHus] JaHHBIX TPYIII, KOJUICKIIUU JKUBOTHBIX, OOMTAIONIMX B Pa3HBIX Cpeaax,
repOapu M KOJUICKIIMM PACTEHUH M IKUBOTHBIX, OOJIAAIONIUX YepPTaMHU
MIPUCTIOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHMSIM YCIOBUW JKU3HM, repbapuu u
KOJUICKIIMM PACTEHUNW M YKUBOTHBIX PA3TUYHBIX JKU3HEHHBIX (DOpPM, KOJUIEKIIMH
KUBOTHBIX, YIJACTBYIOIIUX B PA3IMYHBIX OMOTUYECKUX B3aUMOICHCTBHSIX.

JlabopaTopHasi padora «BbISBICHHE MPHUCIIOCOOJICHHN OpPraHu3MOB K
BIIUSIHUIO CBETA».

JlabopaTopHasi padora «BbISBICHHE TPHUCIIOCOOICHHN OpPraHu3MOB K
BIIMSIHUIO TEMIIEPATYPBI».

JlabopaTtopHass padora «AHATOMHYECKHE OCOOEHHOCTM pACTEHHN U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Ixosi0orust BUA0B U MOMYJISIIIMH

DKOJIOTUYECKHE XapaKTEPUCTUKU  TOMYJISLHUU. [Monynsiiust  Kak
Oouonornyeckas cucrema. Poib HEOTHOPOAHOCTH Cpenbl, GU3HUECKUX OApbEPOB H
0COOEHHOCTEWM OUOJOTHUU BUAOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonynsiiiuii. OCHOBHBIE TIOKA3aTeNW MOMYJALMUU: YHUCIEHHOCTb, IUIOTHOCTb,



BO3pacTHasT M TOJIOBasg CTPYKTypa, pPOXKIAEMOCTb, HPUPOCT, TEMI pOCTa,
CMEPTHOCTh, MUTPALIUSL.

DKOJIOTHYECKas CTPYKTypa nomyiaanuu. OUeHKa YUCICHHOCTH IMOMYJIAIUU.
JIluHamuKa TOnmysAUMU U €€ peryiauus. bUOTHYECKUH IOTEHIMAI IOIMYJIALUU.
MoaenupoBaHue TMHAMHUKA NonyJsinui. KpuBble pocTa YUCIEHHOCTH MOMYJISIIUAH.
KpuBbie BbDKMBaHUS. Perynsiuss 4YUCICHHOCTH TOMYJALUN: pPoJib (PaKTOPOB,
3aBUCAIINX Y HE 3aBUCSIINX OT IJIOTHOCTH. DKOJOTUUECKHE CTPATETUU BUJIOB (T- U
K-crparerun).

[TonsiTue 00 sKoJOTMUYECKOW HUIEe Buaa. MectooOutaHnue. MHoromepHas
MoJzienb dKojormueckor Humun Jx.M. XartunmHcOHa. PasMepsl 3KOJIOTMYECKOU
Huid. [ToreHunanbHas U peaaTu30BaHHAS HUILIM.

Bun kak cucrema mnomynsuuid. Apeanbl BUAOB. Buabl U HUX KU3HEHHBIE
CTpaTeruu. JKOJOTHYECKNE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEACHUSI M MUTpaldid >KUBOTHBIX. buosornueckue
WHBAa3UM 4Yy>KEPOJIHBIX BUIOB.

JdemoHcTpanumn

[Toptper: Jx. Y. XaTunHCOH.

Tabmumbel M cXeMbl: «DKOJIOTHYECKHE XapPaKTEPUCTUKU  TOMYJISIIUNY,
«IIpocTpaHcTBeHHass  CTpykTypa nomyisiuu», «Bo3pacTHele  mupamuisl
nonymanuny, «CKOpPOCTb  3aCElIeHHs] [OBEPXHOCTH 3€MJIM  Pa3IUYHBIMU
opranuzMamMmn», «Mogeinb skosornueckort HummM k. M. Xatunnconay.

O6opynoBaHue: repoapuu pacTeHUM, KOJUICKIIMH )KHBOTHBIX.

JlabopaTtopHass  paGora  «llpucrmocoOneHuss ceMssH  pacTeHMH K
pacCeNeHUIO.

Tema 9. Jkos0rusi co001IECTB. IKOJOTHYECKHE CHCTEMBbI.

CooOmiectBa opranu3MoB. buorneHo3 u ero crpykrypa. CBA3u MEXIy
OopraHu3MaMH B OMOIICHO3E.

OkocucteMa kak oTkpbiTas cucteMa (A. k. Tencnu). DyHKUHUOHATbHbBIE
OJIOKM OpraHW3MOB B DKOCHUCTEME: MPOIYICHTHI, KOHCYMEHTBI, PEIYIICHTHI.
Tpodudeckue ypoBHu. Tpoduueckue 1enmum W CceTH. AOHOTHYECKHE OJIOKH
skocucTeM. I10uBbI U Wbl B 3KOcucTemMax. KpyroBopor BemecTB 1 NOTOK Y3HEPTUHU
B OKOCHCTEME.

OcHOBHbIE  TOKa3zaTedu  dKocucTembl. buomacca u  mpoayknusi.
DKOJOTUYECKHE MMUPAMUIBI YUCEN, OMOMACCHI U SHEPTHH.

Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. Daykmyayuu.
HampaBnenHsie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKIeccuu. [lepBuuHbie u
BTOPUYHBIE CYKIIECCUM W WX NPUYMHBL. AHTPOIOTCHHBIE BO3JICUCTBUS Ha
cykueccun. KinnmakcHoe coobiiectBo. bruopasHooOpasue u mojiHOTa KpyroBopoTa
BEILIECTB — OCHOBA YCTOMYMBOCTU COOOIIIECTB.



[IpuponHbie KOCUCTEMBL. DKocucmemsbl 03€p U pex. IKocucmemvl mMopeu u
oKeanog. Ixocucmemvl MyHOp, 1€CO8, Cmenel, NyCmvlHb.

AHTpPONIOTEHHBIE JKOCHCTEMBI. ArposkocucteMa. ArpoueHos. Pazmuuus
MEXK1y aHTPOIIOT€HHBIMH U TPUPOIHBIMH SKOCUCTEMAMH.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [opoackas
braopa u ¢ayna. CunanTponuzanus Topoickod (ayHsl. buonorumyeckoe u
X031CTBEHHOE 3HAYCHNE arpOIKOCUCTEM B YPOOIKOCUCTEM.

3akoHOMepHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUI OpraHU3MOB B
sKkocuctemax. Ponv kackadHoco 3ghgexma u 8udo8-30ugpurxamopos (Kirouesvlx
8U008) 8 yHKYUOHUposanuu 3kocucmem. [lepeHOC PHEPTHH W BEIIECTB MEKIY
CMEXHBIMH SKOCHUCTEMaMHU. Y CTOWYMBOCTh OPTaHU3MOB, TOMYJISAIUNA U SKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX U aHTPOIIOTC€HHBIX BO3JICHCTBUIA.

Mexanusmuol 8030eticmaus 3GepASHeHUll PA3HbIX munos Ha
CcyOOp2aHU3MEHHOM, OP2AHUBMEHHOM, NONYIIAYUOHHOM U IKOCUCEMHOM YDOBHSX,
OCHOBbl  IKOJO02UYECKO20  HOPMUPOBAHUSA — AHMPONO2EHHO20  8030€liCMEUsL.
MeTo0710THS MOHUTOPUHTA €CTECTBEHHBIX M aHTPOIIOTEHHBIX YKOCHCTEM.

JdemoHcTpanuun
[Toptper: A. JIx. Tencnu.
Tabmuusr u cxembl:  «CTpykTypa  OumoueHoza»,  «OkocucreMa

MIUPOKOJIMCTBEHHOTO Jieca», «DKOCUCTEMA XBOMHOTrO Jieca», «DyHKIMOHAIbHBIE
TpyHIbl OPraHu3MOB B 3dKocucTeMey», «KpyroBopoT BemIecTB B HKOCHUCTEMEY,
«llenu nutanus (macTOUIHAS, JETPUTHAS)», « IKOJIOTUUECKAs MUPAMUJIA YUCEI,
«JKonoruyeckas nmupamua OMoMacch», «IKOJOTHUYECKasl MUpaMuia SHEPTUn»,
«O06pazoBanue 6onotay, «llepBuunas cykueccus», «BoccTaHoBIeHuUE Jieca mocie
nokapay, «JKocucTemMa o03epay, «ArporeHos», «KpyroBopoT BemecTB U MOTOK
SHEPrUM B arporeHo3ey, «[Ipumeps ypooskocuctem».

Oo6opynoBanue: repbapun pacTeHUH, KOJUIEKIIUN HACEKOMBIX, Yyydesa NTUIl U
3Bepeil, repOapuu KyJbTYPHBIX U JUKOPACTYIINX PACTCHU, aKBapUyM KaK MOJEIb
HKOCHUCTEMBL.

IIpakTnueckas padora «3yueHue u onucanue ypo03KOCUCTEMBDY.

JlaGopaTtopuas pabora «l3ydenue paszHooOpasus MEJIKUX TTOYBEHHBIX
YWICHUCTOHOTHX B Pa3HBIX IKOCUCTEMAX).

IKCKypeHusi «IKCKYypCHsl B TUIIMYHBIA OmoreorieHo3 (B ayOpaBy, Oepes3HSsiK,
SJIBHUK, Ha CYXOJIOJIbHBINA WJIM TIOWMEHHBIN JIYT, 03€p0, O0JI0TO)».

IKCKypeusi «IKCKypCUs B arpodKOCHUCTeMy (Ha MOJie WM B TEIJIMYHOE
XO35IUCTBO)».

Tema 10. buocdepa — riiodanbHast IKOCHUCTEMA

buochepa — oOmemnanerapHas oOojouyka 3eMJIM, TJ€ CYIIECTBYeT WU
cylllecTBOBaja kU3Hb. PazBuTHe npeacrasieHuit o ouochepe B Tpymax J. 3rocca.



VYuenue B. U. Bepnaackoro o 6uochepe. O6nactu ouochepst u e€ cocran. JKupoe
BEIECTBO OHOC(hEphl U €ro PyHKIUU.

3aKOHOMEPHOCTH cyliecTBoBaHUsl Ouochepbl. OcobeHHOCTH OMOCchepbl Kak
rJ100aJIbHOM 3KocHcTeMbl. JMHaMuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEILIECTB U OMOreoXMMHUYECKUE IUKIBI (YIiieposia, a30Ta). PUTMUYHOCTD SBJICHUM
B Ouocdepe.

3oHanbHOCTh Ouochepsl. [lonsitTue o Onome. OCHOBHBIE OHOMBI CYIIIH:
TYH/pa, XBOWHBIC Jieca, CMEIIIAaHHbIC U IIIUPOKOJIUCTBEHHBIE JIeCca, CTENH, CABAHHBI,
MyCTBIHU, TPOITMYECKHUE JIECa, BHICOKOTOPhs. KiuMar, paCTUTENIbHBIA U KUBOTHBIM
Mup OMOMOB CYIIIH.

Crpykrypa u (YHKIUS )KUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHI[UANA U
ounochepHbIX QYHKIIHIA.

JdemoHncTpanumn

[Toptpets: B. . Bepnaackuii, 3. 3rocc.

Tabnuuel u cxembl: «['eocdepnsr 3emnny», «KpyroBopor azora B mpupoae»,
«KpyroBopoT yrinepona B mpupoae», «KpyroBopor kwuciopoga B Hpupojie»,
«KpyroBopoT Boabl B mpupozae», «OcHOBHbIe OMOMBI cymny, «Knumarnueckue
nosica 3emnmy», «Tynapay», «Taiira», «Cmemannasii jecy», «IIIMpOKOIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTeiasy, « Tponudeckuit necy.

Oo6opynoBanue: repdapuu pacTeHU pa3HbIX OMOMOB, KOJIJIEKIIMH KUBOTHBIX.

Tema 11. YestoBek u oOKpy:ka0inas cpeaa

DKOJIOTUYECKHE KPU3UChI M WX MNpUYUHBL. Bo3zaeiicTBue uenoBeka Ha
ouocepy. 3arpszHeHue BO3AyIIHOM cpeasl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BoAHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymienne mnouBel. Oxpana
MOYBEHHBIX pecypcoB. 3MeHeHue Kiumara.

AHTpPONIOTEHHOE BO3/IEMCTBUE HA PACTUTEIBHBIN U )KUBOTHBIN Mup. OXpaHa
PACTUTENBHOTO M XUBOTHOTO Mupa. OCHOBHBIE TPHUHIUIBI OXpaHbl MPUPOJBI.
Kpacubie kuHuru. Oco0o oxpansemble mnpupognbie Tepputopun (OOIIT).
boranndeckue casibl U 300JI0TMYECKHUE TaPKHU.

OCHOBHbBIE TPHUHIUIIBI YCTOMYMBOIO PA3BUTHUSl YEIOBEUYECTBA U MPHUPOIBI.
PanvonanpHO€ ~ MPUPOJOMONB30BAHME M COXPAaHEHHE  OMOJIOTHYECKOTO
pasHooOpasus 3emau. OOmMe 3aKOHOMEPHOCTH TJIOOATBHBIX ASKOJOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €r0 BEPOATHBIC MOCIEACTBHUS.

Pa3BuTnHe METOJOB MOHUTOPHWHTA pA3BUTHS OMACHBIX TEXHOTCHHBIX
nporieccoB. Cucmemmuvle ucciedo8anus nepexooa K pecypcocbepezarowjeti u
KOHKYPEeHmocnocobonoui snepeemuxe. buonozuueckoe pasnoodpasue u buopecypcul.
Hayuonanvuvie ungopmayuonnvie cucmemvl, obecneuugarowue O00Cmyn K
ungopmayuu no cocmoAHuro O0moenbHvIX 6uU008 u IKocucmem. OcHogbl



IKopeabunumayuy dKocucmem u cnocob6og 6O0pbbbl ¢  OUONOBPEHCOCHUAMU.
Pexoncmpyxkyus MopcKux u HazeMHbIX IKOCUCTEM.

JdemoHcTpanumn

Tabmuupl u  cxeMbl:  «3arpsi3HeHHE  atMoc(epb»,  «3arpsi3HEHUE
ruapocdepb», «3arps3HeHue nouBb», «llapHukoBbld 3PdekT», «Ocobdo
OXpaHsieMble MPUPOJIHbIE TEPPUTOPUNY», «MOAENIN yIPaBIIEeMOr0 MUPay.
O6opynoBanue: ¢dororpaguu OXpaHSEMbIX pacTeHUW U KUBOTHBIX KpacHoit
kHuru Poccuiickoit @enepanuu, KpacHol KHUTH peruoHa.



IHIJIAHUPYEMBIE PE3YJBTATBI OCBOEHUS ITPOI'PAMMUBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBHIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMHcs TMPOrpaMM CpeaHero oO0miero oOpa3oBaHUs: JUYHOCTHBIE,
MeTanpeMETHbIC U MPEIMETHBIC.

B cTpykType TMYHOCTHBIX PE3yIbTATOB OCBOCHUS MPOrpaMMBbl IO OHOJOTUH
BBIICJICHBI CJIEAYIOIINE COCTABIISIIONINE: OCO3HAHHE OOYUYarOIIMMUCI POCCUNUCKOM
IPaXKIAHCKON UJICHTUYHOCTU — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEILHOCTH
U CaMOONPENACIICHUIO, Haluuue Mmomusayuu K OOyUYEHHIO  OHOJIOTHH,
yeneHanpasienHoe pazeumue BHYTPEHHUX YOEXKICHUW JIMYHOCTH HAa OCHOBE
KITFOUEBBIX IEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O00YYAIOIITUXCS PYKOBOJICTBOBATHCS B CBOEH
NEATeIbHOCTH IIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMU, TMPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  O0pa3oBaHUs, Haiuyue  NPABOCO3HAHUS  DKOJIOTUYECKOU
KYJIBTYPBI, CHOCOOHOCMU CMABUMb TIETU U CTPOUTDH KU3HECHHBIC TJIAHBI.

JIMYHOCTHBIC PE3yJIbTaThl OCBOSCHUS TPOTPaAMMBbI 110 OMOJIOTHUH JOCTUTAKOTCS
B CIWHCTBE Y4YEOHOM U BOCIUTATEIBHOW JEATCIIBHOCTH B COOTBETCTBUU C
TPaJULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, UCTOPUUYECKUMHU U TYXOBHO-
HPaBCTBCHHBIMHU IICHHOCTSIMH, MPUHATBIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT IIpoIlecCaM CaMOIIO3HAHUS, CAMOBOCIIMTAHUS U
CaMOpa3BUTHS, Pa3BUTUS BHYTPEHHEH MO3ULMHU JIMYHOCTH, NATPUOTHU3MA W
YBOKECHUS K 3aKOHY M IMPABOIMOPAJKY, YEJIOBEKY TPyJa M CTapuieMy MOKOJEHHUIO,
B3aMMHOI'O YBa)KCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIEIUI0 H
TpaJIuIUsIM MHOTOHAIMOHAJIIBHOTO Hapoaa Poccuiickont denepanuu, npupoie u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3yJbTaThl OCBOCHHUS YyueOHoro mpenvera «buomorus»
JIOJIKHBI OTPA’KaTh TOTOBHOCTh M CIIOCOOHOCTH 00YYaIONIUXCSl PYKOBOJICTBOBATHCS
chopMHUpPOBAaHHOKW BHYTPEHHEH IIO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaAUIMOHHBIM LIEHHOCTSIM POCCUUCKOTO OOIIECTBA, PACHIMPEHHE KU3ZHEHHOTO
OMbITa U OMbITA JEATEILHOCTU B MPOIIECCE peain3allii OCHOBHBIX HaIpPaBICHUM
BOCIIUTATENILHOM JI€SITEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:xaaHCKOTO BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTH TPAXKTAHCKON MO3UITUHA 00yUaAIOMIErocsl Kak aKTUBHOTO U
OTBETCTBEHHOT'0O YJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOS3aHHOCTEH, yBa)K€HUE
3aKOHA M TIPaBOIIOPSIKA;



FOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IIPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX W MO3HABATEIbHBIX 3aJ1ay, BBIMOJHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OMpPENENsATh COOCTBEHHYIO TIO3UILIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATH €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJIEH C Pa3HBIMHU YOCKICHUAMU, KYJIbTYPHBIMU IICHHOCTSIMU U
COLIMAJIBHBIM TOJIOKEHUEM;

TOTOBHOCTb K COTPYJAHUYECTBY B MPOLECCE COBMECTHOTO BBIIOJIHEHUS
yuyeOHBIX, TIO3HABATEJIIbHBIX W MCCIEIOBATEIbCKUX 3a/ay, YBaXKUTEIHHOTO
OTHOIIIEHUSI K MHEHHUIO ONIMOHEHTOB IMpU OOCYXKJICHHH CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIepKAHUS;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOM AEATEIBbHOCTH;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hopMUPOBAaHHOCTH POCCUUCKOU IPa)KIaHCKOMN UJIEHTUYHOCTH,
NaTPUOTU3MA, YBAKEHHS K CBOEMY HapoOJly, YyBCTBAa OTBETCTBEHHOCTH NEPEN
Ponunoii, ropmoctu 3a CBOM Kpai, cBOXO PoauHy, CBOM $3BIK U KYJIBTYDY,
IPOIIJIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOILIEHUE K IIPUPOAHOMY HACIEIUIO U MaMATHUKAM IPUPOJBIL,
NOCTVKEHUsIM Poccun B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATHh BKJIAJ POCCHHCKUX YYEHBIX B CTAHOBJICHHE H
pa3BuTHE OWOJIOTMH, TOHMUMAaHUS 3HAUYCHHA OWOJOTMM B TIO3HAHUU 3aKOHOB
OPUPOJIBI, B )KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

ujeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIy>KeHHMIO W 3ammre OTeuecTtsa,
OTBETCTBEHHOCTH 3a €T0 CyNb0Y;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAaHME JTYXOBHBIX [IEHHOCTEW POCCUMCKOIO HApO/a;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO TMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;

OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOrO OyAyLIETO;

OTBETCTBEHHOE OTHOILLIEHHUE K CBOMM POJIUTEIAM, CO3JaHUIO0 CEMbU HA OCHOBE
OCO3HAHHOTO TMPHUHATHS L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauusiMHu Hapo0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUWE K MUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO H
TEXHUYECKOT0 TBOPUYECTBA, CIOPTA, TPY1d, OOIIECTBEHHBIX OTHOIIECHHUI;

MMOHUMAaHHUE 3MOLMOHAIIBHOTO BO3JICUCTBHS AKUBOW MPUPOJIBI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIPKEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATH KAYECTBA TBOPUYECKOU JIMUHOCTH;

S) ¢usnyeckoro BocnuTraHus, GopMHPOBAHHMSA KYJbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIAT OOy YU :

NOHMMAHUE U peanu3alus 30pOBOro M 0Oe30MacHoro o0pasza KHU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaaHCUPOBAHHBIN PEXUM 3aHATUM M OTIbIXa, peryisipHas ¢dunyeckas
aKTUBHOCTB), OEpEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
COOCTBEHHOMY (PU3MUECKOMY U NICUXHUUECKOMY 3/I0POBbIO;

NOHUMAHHUE IIEHHOCTW TMPaBWI WHIAUBUAYATBHOTO U  KOJJICKTHBHOTO
0e30MacHOro MOBEJICHUS B CUTYallUsIX, YIPOXKAIOLIUX 3/I0POBbIO U KU3HU JIIOJICH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX MPUBBIUCK (yMOTpeOiIeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHUS );

6) Tpy10BOro BOCIMTAHMS

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYI0JII00HE;

TOTOBHOCTh K AaKTHUBHOW JIESITEIBHOCTH TEXHOJOTMYECKOW M COIMAIbHOM
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJIHSITh TAKYIO JICSITEIbHOCTb;

UHTEpEC K pa3luyHbiM cepaM MpoPecCHOHATBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ¢ Peaiu30BBIBATH
COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHMIO M CaMOOOpa30BaHUIO Ha
IPOTSHKEHUU BCEU )KU3HU;

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHE K MPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIlIECTBOBaHUS;

MOBBIIIICHUE YPOBHS DKOJOTHYECKON KYyIbTYypbl: MPHOOPETEHHE OIBITA
IUIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM HUX BO3MOXKHBIX TOCIEACTBUU IS
OKPY’KAIOIIEH CPEbI;

OCO3HAHUE TJI00ABHOIO XapakTepa SKOJOrMYEeCKUX MpoOJieM U MyTed HuX
peuieHus;

CIIOCOOHOCTh HUCIOJIB30BaTh MpUOOpPETaeMble TPH U3YYCHUH OHOJIOTUH
3HAHUS M YMEHHUS TPU pELIEHUH NPOOJEM, CBSI3aHHBIX C palUOHAIbHBIM
MPUPOJIONIONIB30BAHUEM  (COONIOJIGHHE  MpaBWJ  TOBEAEHUA B  IPUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHUWE pPABHOBECHUS B HKOCHUCTEMAaX, OXpaHy BHUJOB,
IKOCHCTEM, OMOChephI);

AKTUBHOE HENPUSTHE JICMCTBUW, NPUHOCAIIMX BpEI  OKpYKaroUeu
MPUPOJIHOM cpejle, YMEHHE MPOTHO3UPOBATH HEOIArONPHUATHBIE 3KOJIOTUYECKUE
MOCJIEICTBUS MPEANPUHUMAEMBIX JEUCTBUN U MPEJOTBPAIIATH UX;



HaJMYHUE PA3BUTOTO DKOJOTHYECCKOTO MBIIUICHHSI, SKOJIOTHICCKON KYIbTYPHI,
OTbITa NeSATeTbHOCTH HKOJIOTHYECKOM HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBATbCS MMHU B IO3HABATEIIbHOW, KOMMYHUKATUBHOM M COLIMAJIBHOM
MIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B TIPAKTUICCKOMN MEATEIHHOCTH IKOJIOTHICCKOM
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAayKH W OOIIECTBEHHOW INMPAKTUKH, OCHOBAaHHOTO HA JUAJIOTe
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO0 MECTA B MOJUKYIBTYPHOM MUDE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOW M YHTATEIBCKOW KYJIBTYphl KaK CpPEJICTBA
B3aMMO/ICHCTBHS MEXKTY JIFOJIBMH ¥ TIO3HAHUS MUPA;

NOHMMaHWe crenudukn OWONOTMM KaK HayKH, OCO3HaHUS e poju B
dbopMUpPOBaHUY PAINMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
npeacTaBiIeHUuss 00 OKpYXKaloleM MHUpE KaK O €IMHCTBE MPUPOJBI, YEJIOBEKA U
oO1iecTBa, B TMO3HAHWUU TPHUPOJTHBIX 3aKOHOMEPHOCTEH M pelIeHUH MpodiieM
COXPaHECHUS IPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHHU IS COBPEMCHHOW ITUBUJIU3AIINM:
oOecIieueHUsT HOBOTO YPOBHS Pa3BUTHUS MEAMIIMHBI, CO3JIaHUE TCPCIICKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  peliaTh  PeCcypcHbIe  MPOOJIEMBbI  Pa3BUTHUS
YeJIOBEYECTBA, TIOMCKA MyTel BBIXOJIa U3 TI00aTbHBIX IKOJIOTHYECKUX MPOOJIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  DPAa3BUTHIO,  PAIMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOIHBIX PECYpCOB U (POPMHUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHMM B LEJIAX
MOBBIIIEHUSI  OOIIEH KyJIbTYpbl, €CTECTBEHHO-Hay4YHOW TIpaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIHMOHAIBHOM IPaMOTHOCTH OOy4Yaroniuxcs, hopMUpyeMoiu
IIpU U3y4eHUU OUOJIOTHH;

MOHWMAaHHUE CYIIHOCTH METOJIOB MO3HAHMUSI, UCIOJIb3yeMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh IOJydyaeMble 3HAHUS [JIs aHaiu3a u
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIETO MHUpPA U MPOUCXOASAIINX B HEM W3MECHECHHH,
yMEHHE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAY4YHBIX (AKTOB U
MMEIOIINXCS JaHHBIX C IENIbI0 TIOTYUYEeHUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONh30BaTh OMOJOTHYECKUE 3HAHUS IS
penIeHus mpoOJieM B peaabHBIX KU3HEHHBIX CUTYaIUsIX;

OCO3HAHHE IIEHHOCTH HAYYHOUW MIESTEIHbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOCKTHYIO M MCCIIEOBATEIIBCKYIO ACATEIHPHOCTh WHANBUYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K  HEMPEPHIBHOMY  OOpa30BaHUIO W
caM000pa30oBaHUIO0, K AKTUBHOMY IIOJTYyYCHHUIO HOBBIX 3HAHWW TIO OHWOJOTUH B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMHU.



METAINPEIMETHBIE PE3YJIbTATBI

MertanpenMeTHble pe3yibTaThl OCBOEHHUS ydeOHOro mnpeaMmera «buosnorus»
BKJIIOYAIOT: 3HAYUMble [Ji1 (HOPMUPOBAHUS MHUPOBO33PEHUS OOYUYAIOIIUXCS
MEXKIUCIMIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHbIC TOHITHS, OTPaKAIOIIUE
LETIOCTHOCTh HAY4YHOW KapTUHBI MHUpa U CHeluupUKy METOJ0B IO3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, DHEPTus, SBIICHHE, MPOIIECC,
cucTeMa, Hay4yHbIH (paKT, MPUHLUIN, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs,

UCclieloBaHue,  HaOJoJleHHe,  HU3MEpeHHe,  OSKCIePUMEHT W Jpyrue);
yHUBEpCaJIbHbIE y4eOHble JeWcTBUA (MO3HABaTeNIbHbIE, KOMMYHHUKATHUBHBIE,
PETYISITUBHBIE), o0ecreynBaroIme dbopmMHpoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH M  COLIMAJIbHOM  KOMIIETEHIIMH OOY4YaromMXCs; CIHOCOOHOCTD
oOyuarommxcs UCIOJIb30BaTh OCBOCHHbIE MEXAUCIUTUIMHAPHBIE,

MHUPOBO33PCHUYECKHE 3HAHUS M  yHHBEpCajbHble ydeOHbIE JEHCTBUS B
IT03HABATEJILHOW M COLIMAJIbHOM MPAKTHUKE.

B pesynbrare wu3ydeHus OuOJOTMM Ha YpPOBHE CpeaHero oOIIero
oOpa3zoBanus y oOyuvatomierocs OynyT cGhOpMHpPOBaHBI TO3HABaTEIbHbBIE
YHUBEpCaJIbHbIEC YUCOHBIC ICHCTBUSA, KOMMYHUKATUBHBIE YHUBEPCAIbHBIC YUCOHBIC
NEUCTBHS, PETYJISTHBHBICE YHHUBEpCalIbHbIE Y4eOHBIC JEHCTBUS, COBMECTHAsI
e TEIbHOCTD.

MeranpenMeTHbIe pe3yJbTaThl OCBOCHMSI IPOTpaMMbl CpeIHEro oOIIero
00pa3oBaHUs TOHKHBI OTPakKaTh:

Ogaanenue YHUBEPCAJIbLHBIMHU Y4eOHbIMH MO3HABATEJAbHBIMH
JEeUCTBUSIMMU:

1) 6a30BbI€E JJOrHUecKHe JeiCTBUS:

CaMOCTOSITEIbHO  (OPMYJIMPOBAaTh M aKTyaJu3UpOBaTh  IpodiieMy,
paccmaTtpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHHM 3HAHUW MPUEMBI JIOTUYECKOTO MBIILICHUS
(amanu3a, cUHTE3a, CPaBHEHHUS, KiIacCU(UKAIIUNKA, 000OIICHHUS), pPACKPBIBATH CMBICT
OMOJIOTMYECKUX TIOHATUH (BBIACIATh MX XapaKTepHbIC MPHU3HAKH, YCTAHABINBATH
CBSI3U C APYTUMH TOHSATHUSIMH);

OnpeAessaTh IEJIH JEATEIbHOCTH, 3ajlaBas IMapaMeTpbl M KPUTEPUH HX
JIOCTHIKEHUS, COOTHOCUTH PE3YJbTAThI ACATEIBHOCTH C MOCTaBICHHBIMU LIEJISIMU;

HCIIOJIb30BaTh OMOJIOTMYCCKHUE MOHATHUS JUIs 0OBSICHEHUS (PAKTOB M SBICHUN
YKABOU IPUPOBI;

CTPOUTH JIOTMYECKHE pacCyXAeHUs (MHAYKTUBHbBIC, JEIyKTHUBHbBIC, IO
AQHAJIOTUH), BBISBIATh 3aKOHOMEPHOCTH M MPOTHUBOPEYHS B paccMaTprUBacMbIX
SIBJICHUSIX, (POPMYJIMPOBATH BBIBOJIBI M 3aKJIFOUCHHUS;

MIPUMEHSATh CXEMHO-MOJICILHBIC cpelcTBa JUTSE MIPEeJICTABICHUS
CYIIECTBEHHBIX CBA3€M W OTHOIICHWM B M3y4aeMbIX OMOJIOTHMYECKUX OOBEKTaX, a



TakKe  MPOTUBOPEYMH  Pa3HOTO  pOJdA,  BBIIBICHHBIX B Pa3IUYHBIX
WH()OPMAITMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh IUTAH PEIICHUS MPOOJIEMBI C YUYETOM aHalM3a UMEIOIIUXCS
MaTepHATbHBIX ¥ HEMAaTepUATIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JICATCILHOCTH, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB
IIEJISIM, OIICHUBATh PUCKH TOCICACTBUH JACSITCIBHOCTH;

KOOPJIWHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHSX PEajbHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIIIJICHUE TIPHU PEIICHUH KU3HECHHBIX TIPOOJIEM.

2) 0a30BBIE HCCJIEA0BATEIbCKHE IeliCTBHS:

BJIQ/ICTh HABBIKAMHU YYCOHO-MCCIICIOBATEIbCKOW M TPOCKTHOW JIEITEIILHOCTH,
HaBbIKAMU  pa3pelieHuss MpoOjieM, CHOCOOHOCTBIO HM  TOTOBHOCTBIO K
CaMOCTOSTEILHOMY ITOUCKY METOJ/IOB PEIICHUS TPAKTHYCCKUX 3aa4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3JIMYHbIC BHJIBI JICATCIBHOCTH 110 TOJYYCHHIO HOBOTO
3HAaHMSI, €r0 HHTEPHpETaldH, TNPEeoOpa30BaHMI0 W TNPHUMCHCHHIO B YYCOHBIX
CUTYaIlUsIX, B TOM YHCJIC TIPH CO3JIaHUH YYCOHBIX U COIUATBHBIX TIPOCKTOB;

(dbopMHpOBaTh HAYYHBIN THI MBINUICHHS, BIaJICTh HAYYHOW TEPMHUHOJIOTHEH,
KJIFOUECBBIMM ITOHITHSIMH U METOJAMHU;

CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIE 3aJayd B 0O0pa30BaTEIIbHOU
NESATeTbHOCTH 1 KU3HEHHBIX CUTYaIUsX;

BBISIBIIATh TPUYMHHO-CJICJACTBEHHBIE CBSI3M W aKTyallM3UpOBaTh 3ajady,
BBIJIBUTATh THIOTE3y €€ pelieHus, HaXOJAUTh apryMEHTHI IS J0Ka3aTeIhCTBa
CBOHMX YTBEP)KJICHHH, 3a/1aBaTh MapaMeTPhl K KPUTEPHUH PCIICHHS;

aHAJM3MPOBAaTh IIOJyYCHHBIE B XOJAC peIIeHUs 3aJaud  pe3yJbTaThl,
KPUTHUUYECKHU OIICHUBATH UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX
YCIIOBHSIX;

JaBaTh OLICHKY HOBBIM CUTYAIUsIM, OLICHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIIATH IIeJICHAMPABICHHBIN IMOMCK IEPEeHOCa CPEJICTB UM CIOCOO0B
NEerCTBHS B TPOGECCHOHAIIBHYIO CPEIY;

yMETh TEPEHOCHUTHh 3HAHHWS B IO3HABATCIBHYIO M TPAKTUUYECKYIO 00JIACTH
KU3HEICITCILHOCTH,

yYMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX IPEJIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC HJICH, MpEjiaraTh OPUTHHAIBHBIC IMOJIXOJBl W PEIICHHUS,
CTaBHUTH MPOOJIEMBI M 3a]1a4H, JOIMYCKAIOIIHE AIbTCPHATHBHEIC PEIICHUS.

3) pabora ¢ uH(popManmei:

OPHUECHTHPOBATHLCS B PA3TMYHBIX HCTOYHHKAX HHPOPMAIUHU (TEKCTE YU4eOHOTO
OCOOMS, HAYYHO-TIONYJIAPHOW JHUTEpaType, OHOJOTHMYECKHUX CIIOBApIX U
CIIpaBOYHHUKAX, KOMITBIOTEPHBIX 0Oa3ax JaHHBIX, B VHTEepHeTe), aHAIM3UpPOBATH



nH(pOpMaILINIO pa3TUYHBIX BUJIOB U (POPM MPECTABICHUS, KPUTUUECKHU OLIEHUBATH
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCT;

dbopMynUpOBaTh 3aMpPOChl U MPUMEHSTh PA3IUYHBIE METOJIBI MPHU TOUCKE U
otOope Ouonornueckoi MHGOpMaALUU, HEOOXOAUMON JUIsl BBITIOJHEHUS! y4eOHBIX
3ajay;

npuoOpeTaTh OIBIT HWCHOJIb30BaHUS HUHGPOPMAIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTMH, COBEPIIICHCTBOBATh KYJIBTYPY aKTUBHOI'O MCIIOJIL30BAHUS PA3IMUHBIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMaTIbHYIO  (OpPMY  MPEICTABICHUS
ouosiornueckoit nHGopmanuu (Cxemsbl, rpaduKy, TUarpaMMbl, TAOJIHIIbI, PUCYHKH
" ApyToe);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KA4eCTBE CpeACTBA mpu padbore C
Oouosiornueckor umHGOpMaALME: NPUMEHATh XUMHUYECKHEe, (U3NYECKUE U
MaTeMaTHYeCKUe 3HAKHM M CHUMBOJIbI, (OpPMYJIbI, aO0peBUATypy, HOMEHKIATYpY,
UCIIONIB30BaTh U TPeoOpa3oBBIBATh  3HAKOBO-CHUMBOJIMUYECKHE  CPEJICTBA
HaTJISITHOCTH;

BJIQJ€Th  HABBIKAMU  paclo3HaBaHUA U 3alIUTBl  WH(poOpMamuw,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBiaeHue YHUBEPCATbHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMM

1) o0menue:

OCYIIECTBIISITh KOMMYHHUKAILIUK BO BCeX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JMAJIOT€ WM TUCKYCCHU TO CYIIECTBY OOCYKJIaeMoi TeMbl (yMEHHE 3a/J1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXKICHHS OTHOCUTEIBHO BBINOJIHEHUS IMpeasiaracMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTIACOBAHHOCTh MO3WIIUNA APYTHMX yYaCTHUKOB
Jaiora uin JUCKYCCUN);

pacno3HaBaTh HeBepOaldbHbIE CpeAcTBa OOIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEINOCHUIIOK BO3HHUKHOBEHHUS KOH(JIUKTHBIX CHUTYyaIlUi,
YMETh CMATYATh KOH(JIMKTHI U BECTU MIEPETOBOPHI;

BJIQJICTh PA3IMUYHBIMU CIIOCOOAMM OOIIEHUS W B3aUMOJCHCTBUS, MOHUMATh
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOIIEHUE K COOCCETHUKY
U B KOPpeKTHOU popme HopMyTupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOIO TOYKY 3PEHUS C HCIOJIb30BaHUEM
SI3bIKOBBIX CPEJICTB.

2) coBMeCTHAas JesITeJIbHOCTh:

NOHUMAaTh U HMCHOJb30BaTh MPEUMYIIECTBA KOMAH/IHOW W WHIWBHUAYaJbHOU
paboThI U penIeHNN OMOTOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOCHCTBUS MIPH PEUICHUU yU4eOHOU 3a/1a4u;

BBIOMpPATh TEMATHKY U METOJbl COBMECTHBIX ACHUCTBUM C y4ETOM OOIIMX
HMHTEPECOB U BO3MOKHOCTEHN KaXKJIOr0 YieHa KOJIIEKTHUBA;



NPUHUMATh 1EIM  COBMECTHOM  JEATENBHOCTH, OpPraHU30BBIBATH U
KOOPJMHUPOBATh JEUCTBUA I10 €€ JOCTMIKEHUIO: COCTaBJIATH IUIAH JEHCTBUM,
pacnpenensaTh poid C YYETOM MHEHUH YYaCTHUKOB, OOCYXIaTh pE3yJbTaTbl
COBMECTHOU paboThI;

OLICHMBAaTh KauyeCTBO CBOErO BKJIAJa M KaXJOr0 YYACTHUKA KOMAaHJIbBI B
o0 pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TPOEKTHI, OILIEHMWBATh HJIEUM C MO3WUIMU HOBU3HHI,
OPUTHMHAIBLHOCTH, IPAKTUYECKON 3HAUNMOCTH;

OCYLIECTBIIAATh TMO3UTUBHOE CTPATErMYECKOE TOBEAEHHWE B Pa3JIUYHBIX
CUTYAIUsX, IPOSIBIISATH TBOPUECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJialeHNe YHUBEPCAJIbHBIMHU PEryJSTUBHBIMU ACICTBUSIMH:

1) camoopranuszanus:

UCIOJIb30BaTh OMOJOTUYECKHE 3HAHUA IS BBISBICHUS MpoOJIeM U HX
peleHus B )KU3HCHHBIX U YYEOHBIX CUTYAIUSX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKHUX 3HAHUN I1EJeBble W CMBICIOBBIC
YCTAHOBKHM B CBOMX JCMCTBUSIX M IMOCTYIKAxX MO OTHOLICHWIO K KUBOW MPUPOJIE,
CBOEMY 3/I0POBBIO U 3J0POBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYUIECTBIIATh IMO3HABATEJIBHYIO NIE€SITENBHOCTD, BBISBIATH
npo0JieMbl, CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIE 3a/1auyd B 00pa30BaTEIBHOM
NEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSX;

CaMOCTOSITEJIbHO ~ COCTABJISITh IUJIAaH  pEIIeHUs TpodseMbl ¢ Yy4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTECHU;

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MTPEATIOYTCHUM;

JIeaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH
3a pELICHNUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO W TPOSBICHUIO IIMPOKOW SPYIUINH B
pa3HbIX O0OJIACTSIX 3HAHUW, IOCTOSHHO IMOBBINIATh CBOW 0Opa3oBaTENIbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYyalHsIM, BHOCUTb KOPPEKTUBBI B JESITEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQ/JICTh  HABBIKAMU  TO3HABAaTEIBPHOW  PEQIIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JEHUCTBUA M MBICIUTENBHBIX MPOLECCOB, HX PpE3yJIbTAaTOB U
OCHOBaHWM, WCTOJIB30BaTh MPUEMBI peIICKCUU ISl OIEHKHA CHUTYallld, BBIOOpa
BEPHOI'O pELICHNS;

yMETh OLICHUBATh PHUCKH W CBOECBPEMEHHO MPHUHUMATh PEIICHUS IO HX
CHIDKCHUIO;



MpPUHUMATh MOTHBBI M AapryMEHTBbl APYIMX I@pPU aHAIU3€ pE3yJIbTaTOB
NEesATENbHOCTH;

3) npuHATHE Ce0NA M IPYTrUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HETOCTATKU U IOCTOMHCTBA;

OPUHUMATh MOTHUBBI M apryMEHTbl JAPYTUX NpPHU aHaJIU3€ pPe3yJIbTaTOB
NeSTENbHOCTH;

OpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;

pa3BUBAaTh CHIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

HNPEAMETHBIE PE3YJIbTATHI

[IpeameTHble pe3yibTaThl OCBOEHHUS COJECpPKAHUA Y4YEOHOTO MpeaMeTa
«buonorus» Ha yrIyOJNEHHOM YpPOBHE OpPHUEHTHPOBAaHBI Ha oOecrieueHue
npodpunbHoro  oOyueHus  oOydawommxcs  Ouosmorud. OHHM — BKIIIOYAIOT:
crienuduyeckue st OMOJOTHN HAyYHBIC 3HAHMS, YMEHUS M CIIOCOOBI IEWCTBUH 110
OCBOCHUIO, UHTEPIIPETALIMK U MPEOOPa30BAHUIO 3HAHHMM, BUJIBI JCSITCIBHOCTH IO
MOJIYYEHUIO HOBBIX 3HAHUHN M MX MMPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX, a TAKXKE B
peanbHBbIX KU3HEHHBIX CUTyarusx. [IpenMeTHbie pe3ysibTaThl MPEJACTaBICHBI T10
rojiaMm U3y4eHHUs.

[IpenmeTHble pe3ynbTaThl OCBOEHHUs ydueOHOro mpenmera «buonorus» B 10
Kjlacce NOJKHBI OTPAXKaTh:

c(OpMHPOBAHHOCTh 3HAHUH O MeECT€ U poJIM OHOJOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHOM KApTUHBI MUpA, B
NO3HAHUU  3aKOHOB MPUPOABI W  PEHIeHUH TpoOJIeM  palMOHAIBHOTO
IPUPOJIOTIONIH30BAHUS, O BKJIAJE POCCUUCKUX U 3apYOCKHBIX YUEHBIX B PA3BUTHE
OHOJIOTHH;

BJIAJICHUE CHCTEMOH  OHWOJIOTMYECKMX 3HAHWM, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIAraronye OHOIOTUYECKHEe TEPMHUHBI W TOHSATUS (KU3Hb, KIIETKa,
OopraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETYJAIHS, CaMOBOCIPOU3BEIACHHE,
HACJIEJICTBEHHOCTh, M3MEHYMBOCTh, POCT W Pa3BHUTHE), OMOJOTUYECKHE TEOPUU
(xnerounas teopus T. [lIBanna, M. lllneiinena, P. BupxoBa, xpoMocoMHas Teopus
HacnencteeHHoct T. Moprana), yuyenus (H. W. BaBunoBa — o wmeHTpax
MHOTOOOpa3usi W  MPOUCXOXKACHHS  KYJIbTYpPHBIX  pPAaCTCHHH),  3aKOHBI
(emmHOOOpA3Wsi MOTOMKOB TIEPBOTO TOKOJICHHUS, PACIHICTUICHHUS, YUCTOTHI TaMeT,
He3aBUCHUMOro HacienoBanusi [.  MeHaenss, TOMOJOTHUYECKUX PSIIOB B
HACJIEICTBEHHOU U3MEHYUBOCTH H. n. Basunoga), MIPUHLATIB
(KOMIIJIEMEHTAPHOCTH);

BJIAJICHUE OCHOBHBIMM METOJAAaMU HAYYHOIO TMO3HAHHUSI, HUCIIOIb3YEMBIX B
OMOJIOTMYECKUX MCCIEAOBAaHUAX KUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHUE,
HaOJI0JIeHHE, SKCIIEPUMEHT);



YMEHUE BBIIETATh CYIIECTBEHHbIC MPU3HAKH: BUPYCOB, KJIETOK MPOKAPUOT U
9YKapuOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM UHCIE
OaxTepuii, TpuOOB, pacTeHUH, )KUBOTHBIX M Y€JIOBEKa, CTPOCHHUSI OPraHOB M CHCTEM
OpPraHOB pAacTeHUIl, JXUBOTHBIX, YENIOBEKAa, IPOIECCOB KU3HEICATEIHHOCTH,
MPOTEKAIONIUX B OpraHM3Max PacTeHUH, KUBOTHBIX M YEJOBEKa, OMOJOTHYECKHUX
MpoLeccoB: oOMeHa BellecTB (MeTadonu3M), NPeBpaLICHUsI YHEPTUU, OpOKEHHUS,
aBTOTPO(GHOTO U reTepoTpoPHOro TUNOB MUTAHUSA, (POTOCHHTE3A U XEMOCHUHTE3A,
MUTO3a, Mel03a, TaMETOTeHe3a, IMOpUOTreHe3a, OCTIMOPUOHAILHOTO PAa3BUTHS,
pPa3sMHOXEHUS,  WHIUBUAYATBHOTO  pa3BUTHSA  OpraHm3mMa  (OHTOTEHE3a),
B3aMMO/ICCTBUS T€HOB, T€TEPO3HCa, HUCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHAaBIMBATH B3aWMOCBS3M MEXAy OpraHOMJaMH KIETKH H HX
(GYHKIHMSIMH, CTPOCHHEM KIIETOK pa3HBIX TKaHeW W WX QYHKIUSIMH, MEXKIY
OpraHaMd W CHCTEMaMH OpraHOB y pPAaCTCHUH, >KMBOTHBIX M 4YEJIOBEKa U WX
(GYHKIHSIMH, MEXKIYy CHCTEMaMH OpPraHOB W WX (QYHKIHAMH, MEXKIY dTalaMu
oOMeHa BEIeCTB, dTallaMU KIIETOYHOTO IMKJIA W )KU3HEHHBIX IIUKIIOB OPTraHU3MOB,
dTamaMu AYMOPUOHATBLHOTO PAa3BUTHUS, TEHOTUIIOM U (EHOTUIIOM, (PEHOTHIIOM |
(dakTopamu cpeapl OOUTaHUS;

YMEHUE BBISIBIIATH OTIMYUTEIbHBIC MPU3HAKH KUBBIX CHCTEM, B TOM YHCIIE
pacTeHuil, >)KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOLIME apPTryMEHThI, OHOJIOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JIJISl JI0KAa3aTEeJbCTBA POJICTBA OPTraHU3MOB Pa3HbBIX
CUCTEMaTHYECKUX TPYIIIL;

yYMEHHE peliaTh OUOJIOTHYEeCKUE 3a/1a4H, BBISBISTh MPUYMHHO-CIICICTBEHHbIE
CBSI3M MEX]Y UCCIIEIYEMBIMH OMOJIOTHYECKUMH MPOIIECCAMH U SIBIICHUAMH, JIeJaTh
BBIBOJIBI M IIPOTHO3BI HA OCHOBAHUH MOJTYUYECHHBIX PE3yJIbTaTOB;

YMEHHE BBITIONHATH JA0OpATOPHBIE U TPAKTHYECKHUE PalOTHI, COOMIOAATH
paBuia Ipu paboTte ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUIAaTh THUIOTE3bl, MPOBEPATH UX IKCHEPUMEHTATbHBIMU
cpeactBamu, (GOpMyIUpysS Lelb HCCIEAOBAHUSA, aHAJIM3UPOBATH MOJYUYECHHBIE
pe3yabTaThl U I€JaTh BHIBOBI;

YMEHHE y4yacTBOBaThb B yueOHO-HCCIIEOBATENbCKON paboTe Mo OHOIOTrHH,
HKOJIOTUU W MEJUIIMHE, NMPOBOAMMON Ha 0a3e IIKOJbHBIX HAay4HBIX OOIIECTB, U
nyOMMYHO  TPEACTABIATH  MOJYYCHHBbIE  pe3ylbTaThl HAa  yYEHHMYECKHX
KOH(EpEeHITHSX;

YMEHHE OLIEHUBAaTh JTUYECKHE AaCMEKTbl COBPEMEHHBIX HCCIICJOBAHUN B
obmactu  OuomorMMd M MEAMIMHBI  (KJIOHHPOBAaHME,  HMCKYCCTBEHHOE
OIJIOJOTBOPEHHE, HANPaBICHHOE W3MEHEHHE T€HOMa M CO3JaHHME TPAHCTEHHBIX
OpraHU3MOB);



YMEHHE OCYUIECTBISATh OCO3HAaHHBIM BbIOOp Oynymied mnpodeccruoHaabHOM
NEATeNIbHOCTH B 00JlacTh OMOJIOTUM, MEAUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEJIbCKOr0 XO34MCTBA, MULIEBON MPOMBIIIIEHHOCTH, YIAyOasTh MO3HABATEIbHBIM
MHTEpPEC, HAIIPaBJICHHbIA HA OCO3HAHHBINA BHIOOP COOTBETCTBYIOLIECH Mpodeccuu u
MPOJOJDKEHUE OHOJOTMYecKOro oOpa3oBaHHMS B OpraHu3alusX CpeAHEero
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHMUS.

[IpeameTrHble pe3ynbTaThl OCBOCHUSI yueOHOro mpenmeta «buonorus» B 11
Klacce JOJIKHBI OTPAXKATh:

c(OpMHPOBAHHOCTh 3HAHUH O MeECT€ U poJM OHOJIOTUM B CHUCTEME
€CTEeCTBEHHBIX HayK, B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAyUYHOU
KapTUHBI MHUpa, B TO3HAHUM 3aKOHOB TPHUPOJBI W PEIIEHUU HKOJOTUUECKUX
npo0JieM 4YeloBEYEeCTBA, a TaKkKe B PEIIEHHMH BOMPOCOB pallMOHAIBHOTO
IPUPOJIOTIONIH30BAHMS, U B (POPMUPOBAHUM IIEHHOCTHOTO OTHOIIEHUS K MPUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIaJ€ POCCUMCKUX U 3apyOCKHBIX YUEHBIX-OMOJOTOB B
pa3BuTHE OUOJIOTHY;

yMEHHE BIAJETh CHCTEMOW OMOJOrMYECKUMX 3HaHHWM, KOTOpas BKIIOYAET
ONpeJieieHHs] M TOHMMaHHWE CYIIHOCTH OCHOBOIOJIAralouIuX OHOJIOTHYECKUX
TEPMUHOB M TOHATUN (BUJ, 3KOcHcTeMma, Ouocdepa), OMOIOrHUECKUE TEOPUU
(aBomronnonHas teopust Y. JlapBuHa, CHHTETUYECKas TEOPUS IBOJIOLNU), YUCHUS
(A. H. CeBeprioBa — 0 nyTsSIX U HampaBieHuUsx 3BoJironuu, B.M. Bepuaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus [Ix. Xapau u B. BaiinOepra,
3aponsimieBoro cxojacrsa K. M. bapa), npaBuna (munumyma 1O. JluOuxa,
9KOJIOTHYECKON MHUpaMUIbl SHEpruu), rumore3bl (runore3a «mupa PHK» V.
I'unbepra);

YMEHUE  BJIAJIETh ~ OCHOBHBIMM  METOJaMH  HAy4YHOrO0  IO3HAHWI,
UCIIOJIb3YEMbIMU B OMOJIOTHYECKUX MCCIIECOBAaHUSAX )KUBBIX O0BEKTOB M YKOCHCTEM
(omucanue, u3MepeHue, HaONIOIEHHUE, JKCIIEPUMEHT), CIIOCOO0AMH BBISABICHHS H
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHUE BBIACIATh CYIIECTBEHHBIE TMPHU3HAKU: BHUIOB, OHOrEOIIEHO30B,
KOCHCTEM U Ouocdepbl, CTAOMIM3UPYIOLIETro, ABMXKYILIETO M Pa3pbIBAIOLIETO
€CTECTBEHHOT'O otbopa, aJIONAaTPUYECKOTO u CUMITATPUYECKOTO
BUI000pa30BaHUs, BIMSHUS JIBIDKYIITUX CHJI OBOJIFOIIMU HAa T€HO(DOH I MOMYJISINH,
MPUCIIOCOOJICHHOCTH OPTraHU3MOB K cpelie OOMTaHUsl, YepEeIOBAHUS HAMPABICHUIN
ABOJIIOLIMH, KPYTOBOPOTA BEUIECTB U MOTOKA YHEPTUU B IKOCUCTEMAX;

YMEHUE YCTAHABIMBATh B3aWMOCBSI3M MEXKIY MPOLECCAMH 3BOJIIOLINH,
JABIKYIIUMU CUJIAMH aHTPOIOT€HE3a, KOMIIOHEHTAMH Pa3JIMYHbIX IKOCHUCTEM U
MPUCIIOCOOJICHUSIMU K HUM OpPTraHU3MOB;

YMEHUE  BBIABISATH  OTJIMUUTENbHBbICE  TMPU3HAKH  JKUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BHUZIOB K Cpele OOMTaHHs, aOMOTHMYECKUX U OMOTHYECKUX



KOMITOHEHTOB ~ JKOCHUCTEM, B3aWMOCBSI3€i  OpPraHM3MOB B  COOOIIECTBax,
AHTPOIIOT€HHBIX U3MEHEHUN B DKOCUCTEMAX CBOEH MECTHOCTH,

YMEHHE WCIOJIb30BaTh COOTBETCTBYIONINE aPTyMEHTBI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO ¥ CUMBOJIUKY JIJIsl JOKA3aTEIbCTBA POJCTBA OPTaHU3MOB PAa3HBIX
CUCTEMATHYECKUX TPYII, B3aUMOCBSI3M OPTaHU3MOB U Cpeibl OOUTaHUs, CTMHCTBA
YeJIOBEYECKUX pac, HEOOXOIUMOCTH COXpPAaHCHHUS MHOTO00paswsi BHJIOB U
AKOCUCTEM KaK YCJIOBHS COCYIIICCTBOBAHUS MPUPOILI U YEIOBEUECTBA;

yYMEHHE pelIaTh OMOJIOTHYEeCKUE 3a/1aUH, BBISBIISATH MTPHYNHHO-CIICICTBCHHBIE
CBSI3M MY UCCIICTYEMBbIMH OMOJIOTHYCCKUMH MPOIIECCAMHU | SIBJICHUSAMHU, JCJIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHWHM ITOJYYCHHBIX PE3yJIbTaTOB;

YMCHHE BBITIOJNIHATH JA0OpPATOPHBIE M TPAKTHYECKHUE pPabOTHI, COOIIOAATH
npaBuia mpu padbore ¢ ydeOHbIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YMCHHE BBIJIBUTATh THUIIOTE3bI, TPOBEPATh HUX IKCIICPUMEHTATIHLHBIMU
cpenctBamu, GOPMYIHPYS 1Edb HCCICAOBAHUS, aHAJIU3UPOBATh IOJIYYCHHBIC
PE3YJIBTATHI U ICJIaTh BHIBOJIBL;

YMEHHE yYacTBOBAaTh B y4eOHO-HCCIEI0BATEIbCKON paboTe 1Mo OHOJIOTHH,
DKOJIOTUM W MEJIHUIIMHE, MPOBOJAMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIICCTB, U
NyOJIMYHO  TPEJACTaBIATh  TOJYYCHHBIC  pe3yJbTaThl HAa  YUYCHHYCCKUX
KOH(EepeHITUX;

yYMEHHE OIICHUBATh TUIOTE3bl U TEOPUHU O MPOUCXOKICHUH KU3HU, YETIOBEKA
M 4YEJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUSAX M CIOCO0axX MpPeaOoTBPAIICHUS
r100aapHBIX U3MEHEHUH B Ouocdepe;

YMEHHE OCYIIECTBIATh OCO3HAHHBIM BBIOOp Oyayimier mpodeccHoHaTbHON
JESTENBHOCTU B 0071aCTH OMOJIOTHH, SKOJIOTUH, TPUPOIOIIOIH30BAHNUS, MEIUIIUHEI,
OMOTEXHOJIOTUH, TICUXOJOTHUH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIIEBOM
POMBIIJIEHHOCTH, YrayONsTh TO3HABATENbHBIM WHTEpEC, HaIpaBICHHBIA Ha
OCO3HAHHBIH  BBIOOp  COOTBETCTBYMIOIIEH  mpodeccun W MOPOJOIDKCHHE
OMOJOTUYECKOTO 00pa30oBaHUsl B OPraHU3AIUSAX CPEIHETO MPO(ECCHOHATBHOTO H
BBICIIIETO 00Opa30BaHUs.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
No 11/i1 HanmeHoBaHMe pa3je/ioB U TeM Korrposmoie | Tpaktuseckue (uudpossbie)
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI pecypest
1 buosorus xak Hayka http://resh.edu.ru
2 JKuBBIe cHCTEMBI M X U3yYEHHUE http://resh.edu.ru
3 buonorus knetku 0.5 http://resh.edu.ru
4 X¥UMHU4YECcKasi OpraHu3anus KIeTKN 10 1 http://resh.edu.ru
5 Crpoenue u GyHKIHUU KIETKU 8 2 http://resh.edu.ru
6 OOMeH BellecTB U NMpeBpallleHue SHEPTUN B 9 | 1 hitp://resh.eduru
KJIETKE
7 HaCHeHCTBeHIfaﬂ MH(opMaIMs 1 9 0.5 http://resh.edu.ru
peanu3zanus e€ B KIETKe
JKW3HEHHBIN LUK KIETKA 6 1 1 http://resh.edu.ru
9 Crpoenue u GyHKIIUHA OPraHU3MOB 17 1.5 http://resh.edu.ru
10 Pa3zmHOXeHuE 1 pa3BUTHE OPraHU3MOB 8 1 1.5 http://resh.edu.ru
1 ['eneTnka — HayKa O HAaCIEACTBEHHOCTH U ) 0.5 hitp:/resh.cdu.ru
W3MEHYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1 http://resh.edu.ru
13 3aKOHOMEPHOCTU U3MEHYUBOCTH 6 1 1 http://resh.edu.ru
14 I'enernka yenoseka 3 0.5 http://resh.edu.ru
15 Cenekuusi opraHu3MOB 4 1 http://resh.edu.ru
16 buoTexHonorHs U CHHTETHYECKAass OMOTIOTHS 4 1 http://resh.edu.ru
17 PesepBHOE Bpems 1 http://resh.edu.ru




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl

3apoKJIeHNE U PA3BUTHUE IBOTIOIMOHHBIX

1 PO Up t 4 http://resh.edu.ru
MpeACTaBICHUIN B OMOJIOTHH
MukposBontonus U €€ pe3yabTaTbl 14 2 http://resh.edu.ru
MakposBoatonHus U €€ pe3yabTaThbl 6 1 http://resh.edu.ru
[IpoucxoxaeHue u pa3BUTHE KU3HU Ha

4 P A P 15 1 1.5 http://resh.edu.ru
3emiie

5 [IpoucxoxaeHue 4eaoBeKka — aHTPOIIOTEHES 10 1 1 http://resh.edu.ru
DKOJIOTUSl — HayKa O B3aMMOOTHOILIEHUSAX

6 OPraHu3MOB M HAJJOPTaHU3MEHHBIX CUCTEM 3 0.5 http://resh.edu.ru
C OKpYyKarollen cpenou

7 Opranusmsl 1 cpeia 0OUTaHUS 9 1 1.5 http://resh.edu.ru

8 DKOJIOTHUS BUJIOB U MOIMYJISAIUN 9 0.5 http://resh.edu.ru
DKOJIOTHUS COOOIIECTB. DKOJIOTUYECKUE

9 B 12 1 0.5 http://resh.edu.ru
CUCTEMBbI

10 buocdepa — rimobanpHas 3KocHCTEMA 6 1 http://resh.edu.ru

11 UYenoek u OKpyxaromas cpeaa http://resh.edu.ru

12 Pe3epBHOE BpeMst http://resh.edu.ru

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 7.5







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposeie
Tema ypoka Konrpoabubie | IlpakTuuyeckue
n/n Bcero u3yueHusi | odpa3zoBaTejibHbIE
padoTsbI padoThI
pecypcsl
buonorus kak KOMIIeKCHast HayKa M Kak
1 1 http://resh.edu.ru
4acTh COBPEMEHHOT0 O0IIecTBa
JKuBbie CHCTEMBI U UX CBOMCTBA 1 http://resh.edu.ru
3 YpoBHEBAs OpraHu3anys >KUBbIX CUCTEM 1 http://resh.edu.ru
Hctopust OTKPHITHS U U3YICHUS KIETKHU.
4 p P ya 1 http://resh.edu.ru
Kiterounas teopust
MeTo1b1 MOJIEKYJISIPHOM Y KJIIETOYHOM
ounosorun. [IpakTrueckas pabota
«M3y4eHre METOI0B KJIETOYHOI OMOJIOTHH
5 ye 1 0.5 http://resh.edu.ru
(xpomatorpadus, anexTpodopes,
muddepeHnnanbHOe EHTPUYTUPOBAHUE,
[T1IP)»
6 XUMHUYECKUH COCTaB KIETKH 1 http://resh.edu.ru
MunepanbHbIe BeIECTBa KIETKH, UX
7 1 http://resh.edu.ru
Ouonoruyeckas poiib
Opranuyeckue BelIecTBa KJIETKH — OEIKU.
JlaboparopHas paboTta «OOHapyxeHHEe
8 patop P Py 1 0.5 http://resh.edu.ru
OEITKOB C IOMOIIIbIO KAY€CTBEHHBIX
peaxkuuin
CoiicTBa, K1accupuKanys u GyHKIUH
9 1 http://resh.edu.ru

OEJIKOB




10

Opranudeckue BEIIECTBA KJIETKU —
YTJIEBOABL

http://resh.edu.ru

11

OpFaHI/I‘-IeCKI/IG BCIICCTBA KIICTKH —
JIMITU JIBI

http://resh.edu.ru

12

Hyxneunossie kucnorsl. JJHK u PHK.
JlaboparopHuas padota «lccrnenoanne
HYKJIEMHOBBIX KHCJIOT, BBIJICIICHHBIX U3
KJIETOK Pa3JIMYHBIX OPraHU3MOBY

0.5

http://resh.edu.ru

13

Crpoenue u pynkuuu ATO. [Ipyrue
nykieosunrpudocdarsr (HTD)

http://resh.edu.ru

14

Cexsenuponanue JJTHK. Metoapl
T€HOMUKH, TPAHCKPUIITOMHUKH, IPOTEOMUKHU
MeTo1bl CTPYKTYpHOH OHOJIOTHH.

http://resh.edu.ru

15

O6o06matomuii ypok. Konrponbras padota
Nel mo Temam pazgenos 1-4.

http://resh.edu.ru

16

Tunsl kinetok. [IpokapuoTuueckas KieTka

http://resh.edu.ru

17

CtpoeHune s3yKapuoTHYECKOUN KIIETKHU.
[IpakTuueckas padota «M3ydeHne cBOMCTB
KJIETOYHOI MeMOpaHbI»

0.5

http://resh.edu.ru

18

[ToBepXHOCTHBIN anmapaT KJIETKH

http://resh.edu.ru

19

OnHoMeMOpaHHbIE OPraHOU bl KIIETKH.
[IpakTuueckas pabora «3ydyenue
JBUKEHUSI LIUTOIJIA3MbI B PACTUTENIbHBIX
KJIETKaX»

0.5

20

[TonmyaBTOHOMHBIE OpPraHOU/BI KJIETKU:
MUTOXOHAPUH, I1acTuabl. JIabopatopHas
pabota «MccrnenoBanue mia3mMosnsa u
JIeTIIa3MOJIN3a B PACTUTENIBHBIX KIIETKaX»

0.5

http://resh.edu.ru




21

HememOpanHbIe OpraHOU/IbI KJIETKH

http://resh.edu.ru

22

Crpoenue u GyHKIUH S11pa

23

CpaBHuUTENIbHAS XapaKTEPUCTHUKA KIIETOK
sykapuoT. JlabopaTopnas padora
«M3ydeHne cTpoeHus KIETOK pa3JInyHbIX
OpraHUu3MOB»

0.5

24

ACCUMWISIIAS ¥ TUCCUMUISIIHSL — JIBE
CTOpOHBI MeTabom3Ma. Turer oOMeHa
BemiecTB. JJaboparopnas padoTa
«M3ydeHune KaTaTuTHIECKOH aKTHBHOCTH
(bepMeHTOB (Ha puMepe aMuiIasbl WK
KaTaasbl)»

http://resh.edu.ru

25

depMeHTAaTUBHBIN XapakTep peaKuui
KJIETOYHOTO MeTaboau3ma. JlabopaTopHas
pabota «3ydyeHue pepMeHTATUBHOTO
pacilernyeH s MepoKcuaa BOAOPoa B
PACTUTENBHBIX U )KUBOTHBIX KJIETKAX)

0.5

http://resh.edu.ru

26

benku-akTuBaTophl ¥ OCIKU-UHTUOUTOPBI

http://resh.edu.ru

27

ABTOTpOGHBII THII 0OMEHa BEIIECTB

http://resh.edu.ru

28

doTtocunTes

http://resh.edu.ru

29

XemocuHTe3. JJaboparopHas paboTa
«CpaBHeHHeE MPo1IeccOB POTOCUHTE3A U
XEMOCHHTE3a)

0.5

http://resh.edu.ru

30

AHa’poOHBIE OpraHn3Mbl. Buasl OposkeHus.
JlaGopatopHas pabota «CpaBHeHUE
MIPOIIECCOB OPOXKEHUS U JIBIXAHUS

http://resh.edu.ru

31

AspoOHBIE OpraHu3Mbl. JTarbl
SHEPreTHYecKOro oOMeHa. DHeprus

http://resh.edu.ru




MEMOPaHHOTO I'PaJUEHTA IIPOTOHOB.
Cunte3 AT®: pabota nmpotonHoi ATD-
CHHTA3bI.

Oo6o6maromuii ypok. Konrponbnas pabora

32 http://resh.edu.ru
Ne2 no Temam paznesnos 5-6.

33 Peaknun MatpuyHOro cuHTE3a http://resh.edu.ru

34 Tpanckpunuus — matpuunslil cuaTe3 PHK http://resh.edu.ru

35 Tpancisiuus u e€ 3ransl http://resh.edu.ru
Konnposanne amuHokucior. Pois

36 http://resh.edu.ru
pubocom B OMocuHTe3€e Oenka
Opranuzanys reHoma y IpoKapuoT u

37 P y ipoxap http://resh.edu.ru
yKapuoT
MouiekynsipHble MEXaHU3MBbI 3KCIIPECCUH

38 http://resh.edu.ru
T€HOB Y 9YKapHuoT
Bupycbl — BHekJeTOuHbIE (GOPMBI KU3HU U

39 obOnuratHeie napasuTsl. [IpakTuueckas 0.5 http://resh.edu.ru
pabota «Co3nanue MO BUPYyca
BupycHble 3a0601eBaHus 4eI0BEKa,

40 . http://resh.edu.ru
KUBOTHBIX, PACTEHU

41 HanorexHosornu B OMOJIOTUN U METULINHE http://resh.edu.ru

42 JKU3HEHHBIN UK KIETKA http://resh.edu.ru

43 Marpuunsiii cuntes JTHK http://resh.edu.ru
Xpomocowmsl. JlabopaTopHas padora

44 «M3ydyeHre XpOMOCOM Ha TOTOBBIX 0.5 http://resh.edu.ru
MHKpOIpenapaTax»

45 JleneHue KIeTKH — MHUTO3 http://resh.edu.ru

46 Tunel knetok. KapuokuHes U HUTOKUHES. 0.5 http://resh.edu.ru




JlaboparopHas pabota «Habnronenme
MHUTO3a B KJIETKaX KOHYHMKA KOPEIKa JIyKa
(Ha rOTOBBIX MUKpOIIpenapaTax)»
Perynsanus ;kM3HEHHOTO LIUKJIA.

O6o6maromuit ypok. Konrponbnas paborta

47 http://resh.edu.ru
Ne3 no Temam paznesnosn 7-8.

48 OpranusMm Kak eMHOE 11eJI0e http://resh.edu.ru
Txanu pacrenuit. JJaboparopnas pabota

49 P . p If P 0.5 http://resh.edu.ru
«M3ydeHne TkaHEeH pacTeHUIN»
TkaHU )KMBOTHBIX M YEIOBEKA.

50 JlabopaTtopHnast pabora «3ydyeHune TkaHen 0.5 http://resh.edu.ru
KUBOTHBIX)»
Opransel. Cucremsl opratnos. JlaboparopHas

51 pabota «/3y4eHue opraHoB IIBETKOBOTO 0.5 http://resh.edu.ru
pacTeHus»

52 Ormopa Tena opraHu3MoB http://resh.edu.ru

53 JIBM>KEeHHUE OpTraHu3MOB http://resh.edu.ru

54 [Iutanue opraHu3mMoB http://resh.edu.ru
[IuTanue MO3BOHOYHBIX KUBOTHBIX.

55 http://resh.edu.ru
[TumeBaputenbHas cucTeMa 4eaoBeKa

56 JIpIxaHue opraHu3MoB http://resh.edu.ru
JIpIxaHue MO3BOHOYHBIX )KMBOTHBIX U

57 http://resh.edu.ru
YelnoBeKa

58 TpaHcopT BELIECTB y OPraHU3MOB http://resh.edu.ru
KpoBeHnocHas cucrema no3BOHOUYHBIX

59 http://resh.edu.ru
KUBOTHBIX U YEIIOBEKa

60 Brinenenue y opranusMoB http://resh.edu.ru




61

3amura y opraHusMoB

http://resh.edu.ru

62 NMMmyHHas cucreMa 4eaoBeKa http://resh.edu.ru

63 PasapaxiMocTs i perymuis y http://resh.edu.ru
OpraHU3MOB

64 ['yMopanbHas peryasuus 1 d3HI0KPUHHAS http://resh.edu.ru
CHUCTEMa KUBOTHBIX U YEJIOBEKA

65 @opMBI Pa3MHOKEHUS OPraHU3MOB http://resh.edu.ru

66 [TonoBoe pa3MHOKEHUE http://resh.edu.ru

67 Meiios http://resh.edu.ru
I'amerorenes. OGpa3oBaHue U pa3BUTHE

68 MOJIOBBIX KJIeTOK. JIaboparopHas paboTa 0.5 http://resh.edu.ru
«M3ydeHne cTpoeHus MOJIOBBIX KJIETOK Ha
TOTOBBIX MHUKPOTIpETIapaTax»
NnauBuayanbHOoe pa3BUTHE OPraHU3MOB —

69 OHTOT€HE3. 3aKJIa/Ika OPraHOB U TKaHEU U3 http://resh.edu.ru
3apO/IBIILIEBHIX JTUCTKOB.
Poct u pazButue )XKMBOTHBIX.

70 JlaGopaTtopHas pabota «BLI;IBJIeiH/Ie 0.5 hitp//resh.edu.ru
MIPU3HAKOB CXOJCTBA 3apOIbIIIen
MMO3BOHOYHBIX KUBOTHBIX)
Pa3mHOKeHue 1 pa3BUTHE PACTEHUI.

71 JlaboparopHas pabota «CTpoeHHEe OpraHoB 0.5 http://resh.edu.ru
Pa3MHOKEHHUSI BBICIIUX PACTCHHI

7 O6o6maromuit ypok. KonrponsHas pabora hitp//resh.oduru
Ne4 o remam paszznenos 9-10.

73 HcTopus cTaHOBIEHUS U pa3BUTHUS hitp:/resh.cdu.ru
TEeHETUKH KaK HayKd

74 OCHOBHBIE TIOHATHUSL U CUMBOJIbI T€HETHKHU. 0.5 http://resh.edu.ru




JIaboparopHas pabota «JIpo3oduiia kak
00BEKT FeHETUYCCKUX UCCIICAOBAHUI

3aKOHOMEPHOCTH HACTIEAOBAHUS
NpU3HaKoB. MoHOrnOpuIHOE

75 ckpemuBanue. [Ipakruueckas pabora 1 0.5 http://resh.edu.ru
"N3ydyeHue pe3ynbTaToB MOHOTHOPUIHOTO
CKpEeILMBAaHUS Y Ip030(uis!"
HWTOJIOTHYECKHE OCHOBEI MOHOTHOPHUIHOTO
76 1 P 1 http://resh.edu.ru
CKpEITUBaHUS
Auxannsu mee ckperuBanue. Hemoanoe
77 pyto p 1 http://resh.edu.ru
JTOMUHUPOBaHUE
JlurnbpuHOE CKpeInBaHUE.
IIpakTryeckas padora «M3yuenue
78 p p v 1 0.5 http://resh.edu.ru
pe3ynbTaTOB JUTHOPUAHOTO CKPEIIUBAHUS
y Ap030(HITBI
HWTOJIOTUYECKHE OCHOBEI JTUTUOPUIHOTO
79 1 A pr 1 http://resh.edu.ru
CKpEITUBaHMS
80 CuensieHHO€ HaclieIoBaHUE MTPU3HAKOB 1 http://resh.edu.ru
81 XpOMOCOMHasi TEOPHSI HACIEICTBEHHOCTH 1 http://resh.edu.ru
82 I'eneTnka moaa 1 http://resh.edu.ru
83 T'eHoTun Kak 1eiocTHasg cucTeMa 1 http://resh.edu.ru
I'eHeTHMYEeCKUT KOHTPOJIb PA3BUTHS
84 . 1 http://resh.edu.ru
pacTeHUM, )KUBOTHBIX U YEJIOBEKA
H3meHunBOCTh TPU3HAKOB. Bribl
85 1 http://resh.edu.ru
U3MEHYNUBOCTH
86 MoaudukanroHHas ”3MEHYHUBOCTD 1 http://resh.edu.ru
BapuanmnoHHbIN psaa U BapuaioHHas
87 p p p 1 0.5 http://resh.edu.ru

kpuBas. JlabopaTopHas pabora




«HMccnenoBanye 3aKOHOMEPHOCTEN
MO (UKATIOHHONH H3MEHUUBOCTH.
[TocTpoeHne BapuallMOHHOTO psifa U
BAPUALIMOHHON KPUBON»

88

TI'enoTunmyeckas N3MEHUYNBOCTb.
KoMOuHaTuBHast H3MEHYHUBOCTE

http://resh.edu.ru

89

MYTaIII/IOHHaSI U3MCHYHNBOCTBD.
[IpaxTnueckas padora «MyTtanuu y
Ipo30¢uibl (Ha TOTOBBIX
MUKpOTpernaparax)». 3aKOHOMEPHOCTH
MYTaIMOHHOTO TpoIecca. DMUTeHEeTHKA U
SIIUI'€HOMUMKA.

0.5

http://resh.edu.ru

90

O6o06maromuit ypok. KonrposnsHas pabota
No5 o Temam paznenon 10-13.

http://resh.edu.ru

91

I'enetuka yenoBeka. [IpakTuueckas pabora
«CocraBjieHUE U aHAJIU3 POJAO0CIOBHOW

0.5

http://resh.edu.ru

92

MeToabl MEMUITMHCKOU T'€HETUKU

http://resh.edu.ru

93

3HayeHNEe MEOUIIMHCKON T€HETUKU B
MPEAOTBPAIICHUN U JICYCHUH T€HETHYECKUX
3a00JI€BaHUI YETOBEKA

http://resh.edu.ru

94

OcCHOBHBIE IOHATHUS CEJICKIINH.
JlaboparopHas pabota «/3yueHue copToB
KYJIBTYPHBIX PACTEHUN U MOPOJI JOMALTHUX
KUBOTHBIX)»

0.5

http://resh.edu.ru

95

MeTomp! CeneKIIMOHHON pabOTHl.
JlaGopatopHas pabota «/3yueHne MeTo10B
CEJICKLIUU PACTCHUN

0.5

http://resh.edu.ru

96

Z[OCTI/I)KGHI/IH CCIICKIITUHN paCTeHI/Iﬁ u

http://resh.edu.ru




KUBOTHBIX. [IpakTnyeckas pabora
«IIpuBUBKa pacTeHUI»

97

CoxpaHeHue, U3y4eHHE U UCTI0JIb30BaHUE
TEHETUYECKUX PECYPCOB

http://resh.edu.ru

98

buoTexHoorus kak Hayka u 0Tpacib
npousBojicTBa. [IpakTuueckas pabora
«M3ydeHne 00bEKTOB OMOTEXHOJIOT U

0.5

http://resh.edu.ru

99

OcHOBHBIC HANPABICHUS CHHTETUICCKON
OHOJIOTUH

http://resh.edu.ru

100

XpOMOCOMHAsI ¥ T€HHAsI HHKEHEPHSI.
MeaunuacKre OHOTEXHOJIOTHH.

http://resh.edu.ru

101

O6o6maromuit ypok. KonrponbsHas pabora
Ne 6 mo Temam paznenos 14-16.

http://resh.edu.ru

102

PezepsHbriit ypok. [ToBTOpenue,
000011IeHNEe, CUCTEMAaTH3aIs 3HAHWM.
BukropuHna.

http://resh.edu.ru

OBIIEE KOJJMYECTBO YACOB I1O
I[TPOTPAMME

102

13.5




11 KVIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne Mara uupposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue
n/n Bcero u3yueHusi | odOpa3zoBaTejibHbIE
padoTsbI padoThI
pecypchl
1 OposonmonHas Teopust Y. Jlapsuna 1 http://resh.edu.ru
BIDKYIIME CHJIBI ABOJTFOIIMU BUIOB 110 Y.

2 A Y 1 http://resh.edu.ru
JapBuny
Bbopr0a 3a cymectBoBaHNE, €CTECTBEHHBIIN

3 P v . ’ 1 http://resh.edu.ru
U UCKYCCTBEHHBIN 0TOOP
DopMUPOBAHHE CUHTETUYECKON TEOPHH

4 1 http://resh.edu.ru
IBOJIIOIIAN
DTarbl YBOTIOIMOHHOTO TIpoIecca:

5 P 1 http://resh.edu.ru
MHKPOIBOJIIOIHS K MAKPOIBOIIOIIUS
[Tomynsanmst — syeMeHTapHas €IMHALIA

6 Y P 1 http://resh.edu.ru
IBOJIIOLIUN
3aKOH reHeTU4eCKOoro paBHoBecus JIx.
Xapau, B. Baitu6epra. JlaboparopHas

7 DA, P patop 1 0.5 http://resh.edu.ru
pabota Nel «BrlIsBIeHHE N3MEHUNBOCTH Y
oco0ell 0JHOTO BUIA»

8 DOnemeHTapHbIe (PAKTOPHI FIBOJIIOLUU 1 http://resh.edu.ru
Dddext ocHoBarens. DPpdext

9 b b 1 http://resh.edu.ru
OYTBIJIOUHOTO TOPIIBIIIKA
Murpanun. 30191y DOmysIsiuii:

10 P Y 1 http://resh.edu.ru
reorpaduueckas, Ouojgoruueckas
EcrtecTBeHHEIN 0TOOD — HAIPABIISIIOLIAA

11 p P 1 http://resh.edu.ru

(baxTop 3BONIOLUN




12

[TonoBoit oTOOP

http://resh.edu.ru

13

[Tpucroco6IeHHOCTh OPraHU3MOB KaK
pe3yabTaT MUKPOIBOJIFOIHH.
Jlaboparopuas padota Ne2 «/3yuenue
apoMop(}030B U HUANOATATITAIIUHN Y
pacTeHUM U KUBOTHBIX»

0.5

http://resh.edu.ru

14

[Ipumeps! npucnocobaeHn y OpraHn3MoB:

Mopdosiorndeckue, GU3noJIOruIecKue,
OMOXUMHYECKHE, TIOBEIEHUECKHUE.
JlabopaTopHnas pabota Ne3
«[Ipucnocobiienus opraHu3MOB U UX
OTHOCHTEIIbHAS 11eTIECO00Pa3HOCTHY

0.5

http://resh.edu.ru

15

Bup, ero kputepuu u CTpyKTypa.
JlabopaTtopnast pabora Ne4 «CpaBHeHHE
BUJIOB TI0 MOP(OJIOTUYECKOMY KPUTEPUIO»

0.5

http://resh.edu.ru

16

Crpykrypa Buaa

http://resh.edu.ru

17

BunoobOpa3oBaHue kKak pe3yiabTar
MUKPOIBOJIOIUH

http://resh.edu.ru

18

CBs3b MHKPOSBOJIIOLOKWHU U SITUACMHUOJIOTNHN

http://resh.edu.ru

19

O06006menue mo reme «MUKpPOIBOITIOIUS U
e€ pe3ysIbTaThD»

http://resh.edu.ru

20

MaKpOBBOJ'IIOI_[I/IH. ITaneoHTONIOrHMYECKHE
MCTOJbI U3YUCHUS SBOJIFOIUN

http://resh.edu.ru

21

EI/IOFGOFpa(bI/I‘-IeCKI/IC MCTOAbI U3YUCHU
OBOJIIOIINH

http://resh.edu.ru

22

3M6pI/IOJ'IOFI/I‘-IeCKI/IC 1 CPAaBHUTCIIBHO-
MOp(I)OJ'IOFI/I‘-IeCKI/IC MCTOAbI U3YUCHU
9BOJIIOIINH

http://resh.edu.ru




MoneKynsipHO-r€eHETUUECKUE,

23 OMOXUMHYECKUE U MATEMATUYECKUAE http://resh.edu.ru
METO/IbI U3yUYEHUS IBOJIOLIUU

24 OO01111e 3aKOHOMEPHOCTH 3BOJIIOLIMU http://resh.edu.ru
AnanrTuBHag paguanusa. HepaBHOMEPHOCTH

25 p p p http://resh.edu.ru
TEMIIOB DBOJIIOLIUU
O6061menue o teMe «Makpo3BOIIOIUS U

26 e€ pe3ynbratel» KoHnTponbHas padoTta Nel http://resh.edu.ru
1o TeMaM paszfenos 1-3.
Haydnble THIIOTE3BI IPOUCXOKIACHUS

27 i p http://resh.edu.ru
’KA3HM Ha 3eMiie

OHAyYHBIE IIPEACTABICHUS O 3aPOKICHNN

28 Hloways p p http://resh.edu.ru
KU3HUA
OCHOBHBIE ATaIlbl HEOPraHUYECKOU

29 http://resh.edu.ru
3BOJIIOIIUA

30 ['unioTessl 3apoXKACHUS KUZHU http://resh.edu.ru
Hctopus 3emiu U METObI €€ U3y4ECHUS.
JIabopartopHas padora Ne5 «3yueHue u

31 Patop P i 0.5 http://resh.edu.ru
OTIMCaHUE UCKOIAeMbIX OCTaTKOB JIPEBHUX
OpPraHU3MOBY
HauanpHbie 3Tarbl opraHundecKoi

32 http://resh.edu.ru
3BOJIIOLIUA

33 DBOJIIOIMS SYKAPUOT http://resh.edu.ru
OCHOBHBIE DTAIIbI DBOIIOINH

acThTeNnbLHOro Mupa. [IpakTuueckas

34 p p p . 0.5 http://resh.edu.ru
pabota Ne6 «3yueHune ocobeHHOCTEMH
CTPOEHMS pPAaCTEHUN Pa3HBIX OTIEIOBY

35 OCHOBHBI€E 3TaIbl PBOJIOIUHN )KUBOTHOTO http://resh.edu.ru




MHUpa

OBoJronus )KUBOTHBIX. [IpakTnueckas

36 pabota «/3ydueHne ocobeHHOCTEH 0.5 http://resh.edu.ru
CTPOEHUS TIO3BOHOYHBIX KHUBOTHBIX)
PazButue xxu3HM Ha 3emMIie 1o Ipam U

37 http://resh.edu.ru
nepuoaam
MaccoBbie BEIMUPAHHUST — YKOJOTHYECKUE

38 P http://resh.edu.ru
KPU3HUCHI MPOIILIIOTO
CoBpeMeHHBIN 3KOJOTUYECKHUI KPU3HC, €ro

39 http://resh.edu.ru
0COOEHHOCTH
CoBpeMeHHas CUCTeEMa OPraHUuIECKOTO

40 http://resh.edu.ru
MPOIIIOTO
OCHOBHBIE CUCTEMATUICCKUE TPYIIIIBI

41 26 http://resh.edu.ru
OpraHu3MOB
O606menue mo Teme «IIpoucxoxacHue u

42 pa3BUTHE XU3HU Ha 3emie» KoHTponbHas http://resh.edu.ru
pabota N2 mo Temam pazjena 4.

43 AHTpOIIONIOTHSI — HayKa O YEJIOBEKE http://resh.edu.ru
Pa3Butne npeacrasicHui o

44 P http://resh.edu.ru
MIPOUCXOXKICHUH YeJIOBEKa
MecTo yenoBeka B CUCTEME
opranuueckoro mupa. Jlabopatopnas

45 pabota Ne7 «3yuenue ocobeHHOCTEMH 0.5 http://resh.edu.ru
CTPOEHUS CKEJIeTa YeJIOBEeKa, CBSI3aHHBIX C
MPSIMOXOKICHUEM»

46 JIBIKyIME CUIIBI aHTPOIIOTEHE3a http://resh.edu.ru
CooTHoleHne OHOJIOTUYECKUX U

47 http://resh.edu.ru

COIMAJIbHBIX (baKTopOB B aHTPOIIOTCHE3C




48

OcCHOBHBIE CTaJMHU AHTPOTIOTEHE3a

http://resh.edu.ru

49 [TasieoreneTnka u najneoreHOMMUKA http://resh.edu.ru

50 DBOJIIOIST COBPEMEHHOTO YeJIOBEKA http://resh.edu.ru
Yenoseueckue packl. [Ipaktuyeckas

51 pabota Nel «M3yueHre SKOJIOTHIECKAX 0.5 http://resh.edu.ru
aJanTalyil 4YeJIoBEKa

57 MesXTUCITUTUTHHAPHBIC METOTbI http+//resh.edu.ru
AHTPOTIOJIOTHH
O6061mmenue o treme «IIpoucxoxaenue

53 YeJI0BEeKa — aHTponorenes3» KoHTposbHas http://resh.edu.ru
pabota Ne3 mo Temam pazjena 5.

54 3apoKIeHNe U Pa3BUTHE IKOJIOTUHU http://resh.edu.ru
Mertonpt skonoruu. JlabopatopHas padbora

55 Ne8 «M3yueHne MeToA0B KOJOTHUECKHIX 0.5 http://resh.edu.ru
HUCCIIEIOBAHUI)

56 3HayYeHUE YKOJIOTHYECKUX 3HAHUN I hitp://resh.eduru
YeloBeKa

57 O06o06menue mo Teme "DKOIOTHs : HayKa o hitp//resh.edu.ru
B3aMMOOTHOUICHHUSIX OPTraHU3MOB

58 DKoJyiorudeckue GakTops http://resh.edu.ru
Abuotuueckue dakropsl. CBET Kak

59 sKosoruueckuii pakrop. Jlaboparopuas ) 0.5 hitp//resh.odu.ru
pabota Ne9 «BrisiBneHue npucnocobaeHuit
OpPraHU3MOB K BIMSIHUIO CBETa»
Abuotuueckue daktopsl. Temmneparypa

60 KaK SKOJIOTHHICCKHH (aKTop. 0.5 http://resh.edu.ru

JIaGopatopHas pabota NelO «BsisiBneHue
MPUCTIOCOOICHUI OPraHU3MOB K BITUSTHHIO




TCMIICPATYpPbD»

AbuoTtnueckue Gpakropsl. BiaxkHOCTh Kak
sKoJiorndeckuii axrop. JlaboparopHas

61 pabota Nell «AnaTomMuveckue 1 0.5 http://resh.edu.ru
0COOEHHOCTH PaCTEHUI U3 Pa3HBIX MECT
oOuTaHUD»

62 Cpenpl oOuTaHUs OPraHu3MOB 1 http://resh.edu.ru

63 buonornueckue puTMsI 1 http://resh.edu.ru

64 XKuzHennsle GOpMbI OpraHU3MOB 1 http://resh.edu.ru

65 buoTtnueckue GaxTopsl 1 http://resh.edu.ru
3HaueHne OMOTUYECKUX B3aUMOIEHCTBUI

66 JUISl CYIIIECTBOBAHUSI OPraHU3MOB B CpeJie 1 http://resh.edu.ru
oOuTaHus
O6006menue mo Teme «OpraHu3Mbl U cpenia

67 obutanus» KonrposnpHas padorta Ne4 o 1 http://resh.edu.ru
TeMaM paszeisioB 6-7.

68 OKOJIOTHYECKHE XapaKTEPUCTUKU 1 hitp:/resh.cdu.ru
i
OcHOBHBIE IOKA3aTENIN MOYJIALNN:

69 YHUCJIEHHOCTH, INIOTHOCTh, BO3pacTHas U 1 http://resh.edu.ru
II0JIOBAs CTPYKTYypa
OcHOBHBIE NIOKA3aTENN NOMYJIALAN:

70 POXKIaEMOCTD, IPUPOCT, TEMII POCTA, 1 http://resh.edu.ru
CMEPTHOCTb, MUI'PALIUN

71 OKoJI0THYECKast CTPYKTYpa MOMYJISILIUY 1 http://resh.edu.ru

72 JIuHaMuKa NOMYJISALUU U €€ PEeTyJIALns 1

73 KpuBbie pocTa YMCIIEHHOCTH NOMYJISALUN. 1

KpI/IBLIe BbIDKUBAaHU A




DKOJIOTHYECKAs HUIIIA BUIA.
Jlaboparopuas pabora Nol2

74 . 0.5 http://resh.edu.ru
«[IpucnocoOiieHust CeMsH pacTCHUH K
pacceneHuIo»

75 Bun xak cucrema nonyssiun http://resh.edu.ru
3aKOHOMEPHOCTH HOBEACHUS U MUTPALIUIA

76 P p http://resh.edu.ru
JKUBOTHBIX
O06006111eH1E TT0 TEME «IKOJIOTHS BUIOB U

77 . http://resh.edu.ru
TTOTTYJISITTHI

78 Co00111€cTBO OPraHu3MOB — OHOIICHO3 http://resh.edu.ru

79 DKocHUCTeMa KaK OTKPBITasi CUCTEMA http://resh.edu.ru
KpyroBopoT BeIecTB 1 IIOTOK DHEPTHUH B

80 PYroBop p http://resh.edu.ru
DKOCHCTEME

81 OCHOBHBIE TTOKA3aTEIIN YKOCUCTEMEI http://resh.edu.ru

82 DKOJOTUYECKUE MUPAMUIBI http://resh.edu.ru

83 N3menenus cooO1ecTB — CyKIeCCUH http://resh.edu.ru
[IpupoaHbIE 2KOCUCTEMBI. DKOCUCTEMBI

84 5 http://resh.edu.ru
03€ep M peK. DKOCUCTEMBI MOpPEH U OKEaHOB
[IpupoaHbIE 2KOCUCTEMBI. DKOCUCTEMBI

85 . http://resh.edu.ru
TYHJIP, JIECOB, CTETICH, ITyCTHIHb
AHTPOTIOT€HHBIE YKOCUCTEMBI.
VYpb6oskocucremsl. [Ipaktrnueckas padbota

86 P p p 0.5 http://resh.edu.ru
Ne2 «M3yuenue u onucanue
ypOOIKOCUCTEMBI»
O6oO6maromuii ypok. KonrpoibsHas padora

87 yp p p http://resh.edu.ru
Ne5 o tremam pasznenos 8-9.
3aK0HOMEPHOCTH (POPMUPOBAHUS

88 P bopmmp http://resh.edu.ru

OCHOBHBIX B3aUMOACHCTBUI OpraHu3smMoB B




OKOCHUCTEMAX

MexaHu3Mbl BO3IEUCTBUS 3arPsI3HEHUN
Pa3HbIX TUIIOB HAa CyOOpraHU3MEHHOM,

89 http://resh.edu.ru
OpraHU3MEHHOM, TIOMYJISIIUOHHOM U
9KOCUCTEMHOM YPOBHSIX
Buocepa — oOmiemianeTapHas 000J109Ka

90 (ep P http://resh.edu.ru
Semnn

91 VYuenue B. U. Bepnaackoro o 6nocdepe http://resh.edu.ru
3aKOHOMEPHOCTH CYIIECTBOBAHUS

92 P v http://resh.edu.ru
o6uochepsl
KpyroBopoTsI BeliecTs u

93 PYroBop http://resh.edu.ru
OMOT€OXUMHYECKHE ITUKIIbI
3oHaNBHOCTH OHOCcPepnl. OCHOBHEIE

94 (ep http://resh.edu.ru
OMOMBI CyIIN

95 YcToitunBocTh Onochepsl http://resh.edu.ru

96 DKOJIOTUYECKUE KPU3ZHUCHI U UX PUUUHBI http://resh.edu.ru
O606menue mo teme «brocdepa —

97 riaobanpHas dxocucTeMay Mrorosas http://resh.edu.ru
KOHTpOJIbHAs paboTa Neb.

98 BosnelicTBue yenoBeka Ha Ouocdepy http://resh.edu.ru
AHTpOTNIOreHHOE BO3JCHCTBIE Ha

99 P . . . http://resh.edu.ru
pacTUTEIBHBIN M )KUBOTHBIH MU

100 OxpaHa npupo bt http://resh.edu.ru
OCHOBHBIE IIPUHIUIIBI YCTOHYHBOTO

101 p Y http://resh.edu.ru
Pa3BUTHS YEIOBEUYECTBA U TIPUPO,IBI
PanmonanbHOE MPUPOIONONIB30BAHUE U

102 COXpaHeHHEe OMOJIOTUYECKOTO http://resh.edu.ru

pa3HooOpa3us 3emin
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

buonorus: 11 knacc: yrinyOJieHHBIN YPOBEHb: YUSOHUK JJIs yUaIIUXCs
ob1reo6pazoBarenbubix opranuzanuii/ M.H. I[Tonomapera, O.A. Kopuumnosa, JI.B.
Cumonoga; o pea. M.H. [TonomapeBoii. - 5-e uza., crepeorur. - M. : Benrana-
I'pad, 2019.- 448c.

buonorus: 10 kiacc: yriayOaeHHbIN YpOBEHb: YUEOHUK JIJIS yUalTuXcs
obmreoOpazoBarenbHbix opranuzanuii/ MI.H. Tlonomapesa, O.A. Kopuunona, JI.B.

Cumonoga; o pea. M.H. [TonomapeBoii. - 5-e u3a., crepeorur. - M. : Benrana-

I'pad, 2019.- 416¢.

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJA
CxeMbI 1 TaOJIHIBI IO OMOJIOTHUH.

JlaGoparopHoe 000pya0BaHHE B MUGPOBBIE MUKPOCKOITHI.
HabGops! roToBBIX OHOTIpEnapaToB.

WNuTepakTtuBHast yueOHas 10CKa.

Ha6ops1 nns moarotosku xk OI'3.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



http://resh.edu.ru
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