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HOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma no yueO6Homy mnpeamery "buonorus" (nmaizee - Ouojorus) Ha
YpOBHE cpeaHero ooOiiero obpazoBaHusi pazpaboraHa Ha ocHoBe denepanbHOro
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii @eaepaunny,
OI'OC COO, Konuenuuu mnpenojaBaHus ydeOHoOro mnpeamera «buonorus» wu
OCHOBHBIX MOJIOKEHUH (penepanbHON paboyeil mporpaMMbl BOCITUTaHUS.

VYyeOubiii npeamer «buonorus» yrinyonéHHoro ypoBHsa uzydenus (10-11
KJIACChI) SIBJISIETCS OAHUM M3 KOMIIOHEHTOB MpeAMeTHON obnactu «EcTecTBeHHO-
HayuyHble mnpenMerb». CornacHo mnonoxkenusm OI'OC COO npodunbHbIe
yueOHbIe MpEeAMEThl, U3y4aeMble Ha YIIIyOJIEHHOM YpOBHE, ABIISIOTCS CIOCOOOM
muddepenianu  O0y4eHUsT Ha YpOBHE CpeaHero oomiero oOpa3oBaHus U
OpU3BaHbl 00ECHEeUYUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIHMM, CPEIHUM
o01uM, cpeHUM NpodecCuOHANbHBIM U BRICIIUM 00pazoBaHueM. B To ke Bpems
KOKIbIA W3 O3TUX Y4YEOHBIX MPEIMETOB JOJKEH OBbITh OpPUEHTUPOBAH HA
NPUOPUTETHOE pEIICHHE O00Pa30BATEIbHBIX, BOCIHUTATEIbHBIX M PAa3BUBAIOIINX
3a/lay, CBSA3aHHBIX C MpodopueHTaeil o0y4aromMuXcss U CTUMYJIMPOBAHHEM
UHTepeca K KOHKPETHOM 00JlacTh HayyHOTO 3HAHUS, CBSI3AHHOTO C OWOJIOTHEH,
MEIUIMHOM, SKOJIOTHEH, TICUXO0JIOTUEHN, CIOPTOM HJIM BOEHHBIM JICJIOM.

[Iporpamma mo yueOGHOMY mnpenMery "buosorus" naér mpeacrtaBieHHE O
HeMM M 3ajadax M3ydeHus ydyeOHoro mpenMera «buonorusi» Ha yriayOiaEéHHOM
ypOBHE, onpeenseT o0s3aTebHOe (MHBAPUAHTHOE) MPEAMETHOE COJIEPIKaHKE, €T0
CTPYKTYpHpOBaHHE TIO pa3zjellaM U TeMaM, paclpeiesieHue Mo Kiaccam,
PEKOMEHJyeT MOCJIe0BATeIbHOCTh U3Y4YEHHUsI y4eOHOTO Marepuaia C y4€Tom
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€d, JIOTMKM Y4eOHOro Impoiiecca,
BO3PAaCTHBIX OCOOCHHOCTEHM oOydaromuxcs. B mnporpamme 1o Ouosioruu
peanu30oBaH MPUHIMUII TPEEMCTBEHHOCTH C HM3yY€HHEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpa3oBaHus, Ojarojmaps 4YeMmMy IPOCMaTPUBACTCS
HAIpaBJICHHOCTh Ha MOCJIEAYIOIIee pa3BUTHE  OWOJIOTMYECKUX  3HAHUM,
OPUEHTUPOBAHHBIX HAa (OPMHUPOBAHHE €CTECTBEHHO-HAYYHOI'O MHPOBO33pEHUS,
HKOJIOTMYECKOT0 MBIIUIEHUS, TMPEACTaBICHU O 340pOBOM o0Opase JKHW3HHM, Ha
BOCIIMTAHHE OEPEKHOTO OTHOIICHUS K OKpyKarolled mnpupoaHoil cpeae. B
nporpamMme Mo OWOJIOTMM TakXKe MOKa3aHbl BO3MOXHOCTH y4eOHOIro IpeaMera
«buonoruss» B peammzauuu TpedoBaHuii DPI'OC COO Kk mIaHUPYEMbBIM
JUYHOCTHBIM, METAlpPEeJIMETHBIM M NPEIMETHBIM pe3yibTaTaM OOy4YeHHs U B
(GopMUPOBAaHUU OCHOBHBIX BHUIOB Y4eOHO-TIO3HABATEIHHOW  JEATEIBHOCTH
O0y4aroUIMxcs MO OCBOCHUIO COJAEpKAaHMSI OMOJOTHYECKOro oOpa3oBaHHsS Ha
YPOBHE CpeAHero o01ero 0opa3oBaHusl.

VYuebnsbiil npeaMer «buosorus» Ha ypoBHE CpeaHEro oOuiero oopa3zoBaHUs
3aBeplIaeT Ouosiornyeckoe oOpa3oBaHME B IIKOJIE M OPUEHTHPOBAH Ha



paclvpeHre U yriyojieHne 3HaHUM oOydarouiuxcs O >KMBOM MPHUPOJE, OCHOBAX
MOJIEKYJIIPHOM M KJIETOYHOW OHOJNOrMHM, 3MOPHOJOTMM U OHOJOTHUU Ppa3BUTHS,
TE€HETHKH, CEJIEKIIUN, OMOTEXHOJIOTUH, IBOJIIOIIMOHHOTO YYEHHSI U SKOJIOTHH.

N3yuenue yueOHOro mnpeamera «buosorus» Ha YIIIYOJIEHHOM YPOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYaOIIMXCS K MOCIEAYIOIIEMY IOIYYEHUIO
OuoJIorM4eckoro  oOpa3oBaHUsi B By3aX M OpraHM3aludiX  CPEIHEro
npodeccruoHanbHOro oopa3zoBanusi. OCHOBY €ro COAEpX aHUsl COCTABIIAET CUCTEMA
OMOJOTMYECKUX  3HAHUM, TMOJYYEHHBIX TPU HU3YYEHUH  OO0y4aloIHUMHUCS
COOTBETCTBYIOLIUX CHUCTEMAaTHYECKHUX pPa3fesioB OMOJOTMU Ha YpPOBHE OCHOBHOIO
oOmero obpazoBanusi, B 10—11 kiaccax 3TM 3HaHUSA TOJy4arOT pa3Buthe. Tak,
paclIMpeHbl U YrIyOJIeHbl OWOJIOTMYECKHE 3HAHUS O PACTEHHUAX, >KUBOTHBIX,
rpubax, OaKTepusX, OpraHu3Me 4YeJOBeKa, OOUIMX 3aKOHOMEPHOCTSIX >KU3HH,
JIOTIOTHUTENIBHO BKIIFOUEHBI OMOJIOTUYECKHUE CBECHUS PUKIIATHOTO U TIOUCKOBOTO
XapakTepa, KOTOPbIe MOKHO HCIOJIb30BaTh KaK OPUEHTUPBI JIJISl MOCIETYIOIIETO
BbIOOpa mpodeccun. Bo3moxkHa Takke HHTErpanus OMOJOTUYECKUX 3HAHMM C
COOTBETCTBYIOIIMMH 3HAHUSIMH, TMOJYYEHHBIMU OOYYAIOUIMMUCS TPU U3YYCHHUH
bu3nKu, XuMuH, reorpaduu U MaTEMaTHKU.

CtpykTypa mnporpamMmmbl 1o yueOHOMY mnpeamery "buornorus" orpaxkaer
CUCTEMHO-YPOBHEBBIM ¥ JBOJIOIMOHHBIA MMOAXOAbl K M3yYEHHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpPHBIE ISl )KUBBIX
CUCTEM Pa3HOTO YPOBHSI OpraHU3alllM, 3BOJIOINHA OPTraHUYECKOTO MUpa Ha 3emIie,
COXpaHEHHUs OMOJOTUYECKOro paszHooOpasust Tutanetol. Tak, B 10 kmacce
U3YYalOTCSl OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOW OWOJIOTHH, 3MOpPUOJIOTHH U
OMONIOTUN PA3BUTHSA, TEHETHUKU U CEJICKI[UU, OMOTEXHOJOTHU M CHUHTETHYECKOU
OMOJIOTHH, aKTYaJU3HPYIOTCS 3HAHUSA OOydYaroIIuXCs MO OOTaHUKE, 300JIOTHH,
aHatomuu, (usuonornu ueioBeka. B 11 kmacce wu3yudaroTcs SBOJIOLKMOHHOE
y4eHHE, OCHOBBI SKOJIOTHH U y4eHHE 0 Ouocdepe.

VYueOnpiii  mpeamer  «buonorus»  mpu3BaH  00ECHEYUTh  OCBOCHHE
o0y4arouMMucs OMOJIOTHYECKUX TEOPUHN U 3aKOHOB, UAEH, IPUHIUIIOB U MpaBHIL,
JIe)KAINX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOCHHHM, MHOTOO0OpPa3WH M OCOOCHHOCTAX KIETKH, OPTaHW3Ma, IOIYJISIIHH,
OMOIIEHO3a, 3KOCUCTEMBI, O BBIJAIOUINXCS HAYYHBIX JOCTHXKEHUSIX, COBPEMEHHBIX
UCCJIEIOBAHUAX B OMOJIOIMH, TPUKIAAHBIX aCHEKTaX OMOJOTMYECKUX 3HAHUM. [[s
pa3BUTHS W NOJIJEPKAHMS HHTEepeca OO0ydaromuxcsi K OWOJIOrMM Hapsay co
3HAYUTEIBHBIM OOBEMOM TEOPETUYECKOTO MaTepuaia B COAEPKaHUU MPOrPaMMBbI
no OMONOrMM MPEIYCMOTPEHO 3HAKOMCTBO C UCTOPHEH CTAHOBJICHUS M PA3BUTHS
TOW WM HMHOM oOjacTu OMOJOTWH, BKJIAJAOM OTECUECTBEHHBIX M 3apyOeKHBIX
YUEHBIX B PELICHUE BaKHEUIIUX OMOJIOrMYECKUX U SKOJIOTUYECKUX IPOOIIEM.



Lens n3yuenus yueOHoro mpeamera «buosorus» Ha yriayOoa&éHHOM ypOBHE —
OBJIaJIcHNE  OOYYAIOIUMHCS  3HAHUSAMHU O  CTPYKTYPHO-()YHKIIMOHATBEHOMN
OpraHW3allid JKUBBIX CHCTEM pa3HOTO paHra ¥ MPHOOPETCHHE YMCHHM
MCIIOJIb30BaTh 3TU 3HAHUS B (POPMUPOBAHUU MHTEpECA K ONPENeNEHHONU 00nacTu
po(ecCUOHaNbHON J1eATeNbHOCTH, CBSI3aHHOM C OWOJIOTHell, WM K BBIOOpPY
y4eOHOTI0 3aBeICHUS ISl TPOJIOKEHUST OMOJIOrMYECKOTO 00pa30BaHuUs.

JlocTiwkenne 1enw W3ydeHWs ydeOHoro mpeamera «buomorus» Ha
yIIIyOJIEHHOM YpOBHE 00€CIIEUNBACTCS PEIICHUEM CIICAYIONIUX 3a/1ay:

OCBOCHHE OOYYAIOIIMMHCS CHUCTEMBI OMOJOTUYCCKUX 3HAHUH: 00 OCHOBHBIX
OMOJIOTUYECKUX TCOPUSX, KOHIICTIIIHUIX, TUITOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
NPaBWJIaX, COCTABIISIFOIINX COBPEMEHHYIO €CTECTBCHHO-HAYYHYIO KApTUHY MHUpa; O
CTPOCHUHU, MHOT0OOpa3uh U OCOOCHHOCTSAX OWOJIOTHYECKUX CHCTeM (KJIETKa,
OpraHu3M, MOMYJIAIus, B, OMOreoIeHos3, ouocdepa); o BhIIAIOIIUXCS OTKPBITHUIX
Y COBPEMCHHBIX MCCIICIOBAaHUSAX B OMOJIOTHH;

O3HAKOMJICHHE OOYYAIOIIMXCSA C METOJAaMH TIO3HAHHUS >KHBOW IPUPOIBI:
UCCIICIOBATEILCKUMH ~ METOJAaMH  OHMOJIOTHYECKUX HayK (MOJICKYJISAPHOM W
KJICTOYHON OWOJOTMH, HSMOPHOJIOTMU W OHWOJIOTMHM Pa3BUTHs, TCHETUKH W
CCJICKIIMY, OWOTCXHOJOTMM M CHHTETUYCCKOW OHOJIOTMH, TaJICOHTOJIOTHH,
HKOJIOTHUHM);  METOJaMH  CaMOCTOSITEJIBHOTO  TPOBENEHUS  OMOJOTUYECKUX
UCcclieloBaHUd B JabopaTopuu W B npupoje (HaOmojaeHue, HU3MepeHue,
HKCIIEPUMEHT, MOJICTUPOBAHHUE);

OBJIaJiecHHe OOYYaroIIMMHCS YMEHHUSIMHU: CaMOCTOSTEIBHO  HaXOJUTh,
aHAIM3UPOBATh U MCIOJB30BaTh OMOJIOTMYECKYI0 HH(OPMAIMIO; IMOIb30BaATHCS
OMOJIOTMYECKON TEPMHUHOJIOTHEH W CHUMBOJIMKOM, YCTaHaBJIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIIOTMM ¥ COIHMATbHO-)KOHOMHUYECKHUMU M  IKOJIOTHYECKUMU
npoOsieMaMi YeJOBEYeCTBa; OIEHWBATH IOCIEJCTBUS CBOEH AESTENBHOCTH TIO
OTHOIICHUIO K OKPYKaloIIe NPUPOAHOU cpeqe, COOCTBEHHOMY 3I0pPOBBIO U
3I0POBBIO  OKPYKAIOIIUX  JIIOJeH; OOOCHOBBIBAaTH M  COOJIFOAATH  MEPHI
npodunakTukn MHGEKIIMOHHBIX 3a00J€BaHUMN, MpaBwia TIOBEACHUS B MPUPOJE U
oOecrieueHusi 6€30MaCHOCTH COOCTBEHHOM KH3HEICATEIHPHOCTA B YPE3BBIUYANHBIX
CUTyallUsIX TMPUPOJHOTO W TEXHOTEHHOTO  XapakTepa; XapaKTepHu30BaTh
COBPEMEHHBIC HAYYHBIE OTKPBITUS B 00J1aCTH OMOJIOTHH;

pa3BHUTHE Y O0yYAIOIMINXCS WHTEIUICKTYadbHBIX U TBOPUYECKUX CIOCOOHOCTEH
B TMpoOIecCe 3HAKOMCTBA C BBIJAIOMIUMHUCS OTKPBITHSIMH W COBPEMEHHBIMH
WCCJICIOBAaHUSIMU B OHWOJIOTUH, PEMIaeMbIMU €10 MpoOJIeMaMu, METOOJIOTHEN
OMOJIOTUYECKOTO WCCIIeTIOBAaHNA, IPOBEICHUS AKCIIEPUMEHTATBHBIX
WCCJICIOBAHNM, PENICHHs] OMOIOTHYECKUX 3a/1a49, MOJICITUPOBAHMS OMOTOTHIECKUX
00BEKTOB U MIPOLIECCOB;



BOCIIUTaHUE Y 00YJarONINXCs [IECHHOCTHOTO OTHOIICHUS K KHUBOW MPHUPOJIC B
IIEJIOM U K OTJENBHBIM €€ 00beKTaM U SIBICHUSAM; (DOPMHUPOBAHHE IKOJOTUIECKOH,
TCHETHYECKOW TPaMOTHOCTH, OOIIEH KyJbTyphl TIOBEACHHS B TIPUPOJIC;
WHTETPAIlN €CTECTBCHHO-HAYYHBIX 3HAHUH;

npuobpeTeHre  OOyYaIOIIUMHUCS ~ KOMIETEHTHOCTH B PalMOHAIBHOM
MPUPOAOIIONB30BaHNUN (COOJIOJIEHUE TMpPaBWII TMOBEAEHUS B NPHUPOJAE, OXpaHbI
BUJIOB, 9KOCUCTEM, OHOC(hEephl), COXpaHEHUHU COOCTBEHHOTO 3/I0POBBS U 37I0POBbs
OKpYXXaromux Jojeid  (coOmrogeHuss Mep NpoIakTUKu — 3a00JeBaHUM,
oOecrnieueHrne O€30MaCHOCTH JKU3HEACATCIPHOCTH B UYPE3BBIUAWHBIX CHUTYAIUSIX
NPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa) Ha OCHOBE  HCIIOJIB30BaHUS
OMOJIOTUYECKUX 3HAHUW U YMCHUH B TIOBCEHEBHOM JKU3HU;

CO3/IaHMEe  YCJIOBHWA  JJII  OCO3HAaHHOTO  BBIOOpa  OOyYaIOIIMMHUCS
VHIUBHUAYaTbHOU oOpa3zoBaTeIbHON TPACKTOPUH, CIOCOOCTBYIOIIEH
MOCTIeAYIONIEMY TMPO(PECCHOHAIEHOMY CaMOOIPEACIECHUI0, B COOTBETCTBUU C
WHIVUBUAYaTbHBIMU HHTEPECAMH M IIOTPEOHOCTIMHU PETHOHA.

OO61iee 4McI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OUOJIOTHH Ha YIIIyOJICHHOM
YpOBHE cpeqiHero odmiero oopaszoBanus, coctariseT 204 gaca: B 10 kimacce — 102
yaca (3 yaca B Heenmo), B 11 kiacce — 102 gaca (3 yaca B Helelo).

Ot60op opraHu3alMOHHBIX (OPM, METOJOB M CPEACTB OOy4YEHHsS OUOJIOTUH
OCYIIECTBIISIETCSI ¢ YYETOM CHEHU(PUKH €r0 COAEp>KaHWsS M HANpPaBICHHOCTU Ha
NpOJOJKEHHE OMOJOTMYECKOro O00pa3oBaHUs B OpraHU3alUSgX CPEIHETO
po(decCuOHaIBLHOTO U BBICIIET0 00pa30BaHUsI.

O06s13aTenbHBIM yCIIOBUEM MPU 00YYEHUH OMOJIOTHH HA YIITYOJIEHHOM YPOBHE
ABIIAETCS TIPOBEJCHUE JTaOOpPaTOPHBIX U TMPaKTUUECKHX padoT. Takxke ydacTue
00yJaromuXcs B BBHIMOJHECHUU MPOCKTHBIX U y4eOHO-HCCIIEIOBATEIbCKUX PaboT,
TEMaTUKa KOTOPBIX OINpEACNIeTCS Y4YUTEeIeM Ha OCHOBE  HMMEIOUIUXCS
MaTePHUATIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX IPUPOJIHBIX YCIOBUH.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Copnepxxanue mporpaMMmbl, BBIAECIEHHOE KYpPCU8OM, HE BXOIHUT B MPOBEPKY
rocyJaapcTBeHHou utoroBoit arrectauuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHHasi OUoJIOTUsSI — KOMILIEKCHasi Hayka. KpaTkas ucropusi pa3BUTHUs
Ouonornu.  buonornueckue  HaykM W U3y4yaeMble UMM IPOOJIEMBI.
dOyHAaMEHTalbHbIC, NPUKIAJHBIE W TIOMCKOBBIE HAYYHBIE WCCICAOBAaHUS B
OuoJiorumu.

3HaueHue Ouosjoruu B (OPMUPOBAHUU COBPEMEHHOU €CTECTBEHHO-HAYYHOMU
kaptuHbl mupa. I[lpodeccun, cBs3zaHHble ¢ Ouosoruei. 3HaueHUE OWOJIOTUU B
MPAKTUYECKON JIESTEIbHOCTH YEJIOBEKAa: MEJMIIMHE, CEeJIbCKOM XO3SIHCTBE,
MPOMBIIIIEHHOCTH, OXPaHe MPUPO/IbI.

JdemoHcTpanumn

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

Tabmuuelr u cxembl: «CBsi3b OMOJOTMM C APYrMMH Haykammy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7)KuBble cuCTEeMBbI U UX U3yUYeHHE

XKupble cuctemMbl Kak mpeaMer u3ydeHus Ouosnoruu. CBOMCTBa KHUBBIX
CUCTEM: €IMHCTBO XHMHYECKOI'O COCTaBa, JHCKPETHOCTh M IEJIOCTHOCT,
CIOKHOCTb M YHOPSJAOYEHHOCTh CTPYKTYpBI, OTKPBITOCTb, CaMOOpPraHHU3aLus,
CaMOBOCIIPOU3BEAECHUE, PA3IPAXKUMOCTh, U3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHu3alyyd JKUBBIX CHCTEM: MOJEKYJAPHBIM, KIETOYHBIN,
TKAHEBBIH, OpTraHW3MEHHBIN, MOIYJISIHUOHHO-BUI0OBOM, PKOCHUCTEMHBIN
(bmoreoneHoTHYeCKmii), OmochepHniii. Ilpomeccel, mnpoucxoAsnue B KUBBIX
cuctemax. OCHOBHbIE TpU3HAKHU >KUBOTO. JKW3HB Kak (opMa CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaromre )XKuBble CUCTEMBI HAa Pa3HbIX YPOBHAX OpPraHU3ALUU.

N3yuenue xuBbIX cucteM. Metonbl Ouomornueckod Hayku. HaGmromenwue,
W3MEpPEHUE, SKCIIEPUMEHT, CUCTEMATU3AalMs, MeTaaHanus3. [lonsaTre 0 3aBUCUMOM U
HE3aBUCMMOW mnepeMeHHOW. IlmanmpoBanme oskcnepumenrta. IloctaHoBka wu
npoBepka rumnote3. HyneBas runorte3a. [lonarue BBIOOpKH M €€ TOCTOBEPHOCTb.
Pa30opoc B Ouonornueckux JaHHbIX. OIEHKa JTOCTOBEPHOCTH TMOJIYYEHHBIX
pe3ynbraToB. [lprumHBl uUCKaxkeHHs pe3yabTaToB JKcnepumeHTta. [lonsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmuupl u cxembl: «OCHOBHbIE NPHU3HAKK >KU3HW», «buoiornueckue
cucteMbl», «CBOWCTBAa >KMBOM MaTepun», «YPOBHU OpraHHU3alUHA KUBOU
npupoasl», «CTpoeHUE KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEYECKOro opraHuszMma», «buoreouenos», «buochepa», «Metoasl
W3y4YECHUS JKUBOU MPUPOIBI».

O6GopynoBanue:  jaboparopHoe  oOOpydOBaHHME  JUIsl  MPOBEJCHUS
HaAOII0ICHUM, U3MEPEHUI, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp3oBaHWE pPa3IUYHBIX METOHNOB MPH
U3YUYEHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KiieTku

Knerka — cTpykTypHO-QYHKIHMOHaNbHAA eAUHUIA KuBoro. Mcropus
oTKpbITUs KieTku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBanh,
M. Hlneiinen, P. BupxoB). OCHOBHBIC MOJOXKEHHUS COBPEMEHHOM KJIETOYHOMN
TEOPHH.

Mertonbl  MOJEKYJISIPHOW W KIETOYHOW  OMOJIOTMM:  MHKPOCKOIIHS,
xpomatorpadus, 37eKTpodope3, METOJ MEUEHbIX aTOMOB, AuddepeHnnamIbLHOe
HeHTpU(PyrupoBaHue, KyJIbTUBUPOBAHHE KIETOK. M3yuenue @OUKCUPOBAHHBIX
K1emok. DNeKTpoHHas MUkpockonusi. Koughoxanvuas muxpockonus. Bumanvnoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdeMoHCcTpamuun

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

Tabnuuel 1 cxembl: «CBETOBOM MHUKPOCKOIDY, «DIEKTPOHHBIM MHUKPOCKOI»,
«Hcropus pa3BUTUS METOAO0B MUKPOCKOIIUW.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHKpPOIPENapaThl PacTUTEIbHBIX,
KUBOTHBIX M OaKTepUATbHBIX KIETOK.

Tema 4. Xumnueckasi OpraHu3anms KJIeTKH

XUMUYECKUA COCTaB KJIETKU. Makpo-, MUKpPO- U YJIBTPaAMHUKPOIJIEMEHTHI.
Boma m e€ posb Kak pacTBOpUTENS, peareHTa, yd4acTHE B CTPYKTYPUPOBAaHUU
KJIETKH, TETUIOpETyisiuu. MuHepalbHbIe BEIIeCTBa KIETKH, UX OHOJOTHYECKas
poJib. Posib KATHOHOB M AaHUOHOB B KJIETKE.

Oprannueckne BellecTBa KJIETKHA. buosiornueckue mnoaumepsl. benku.
AMUHOKHCTOTHBIN cocTaB O0enkoB. CTPYyKTyphl 0eIKOBOUM MoiieKkyibl. [lepBuanas
CTpYKTypa Oeika, NEeNTUaHas CBsI3b. BTopuuHas, TpeTWyHas, 4YeTBEpTUYHAS
cTpyktypsl. Jlenatypamms. CaoiictBa OenkoB. Kmaccudukanus  OenKos.
buonornueckue Qpynkuun 0enkoB. [Ipuonsi.

YrneBoabl. MoHOCaxapuabl, AUCAXapUAbl, OJIUTOCAXAPUABI U MTOJIUCAXAPUIBL.
OO6uuit  1aH cTpoeHus U (PU3UKO-XMMHYECKHE CBOWMCTBA  YIJIEBOJOB.
buonorunyeckre GpyHKIHMH YIIIEBOIOB.



Jlununel. ['mapopunsHO-ruApOodoOHBIE cBOMcTBa. Knaccudukanus aunuaos.
Tpurmuuepuasl, Qocoaunuasl, BOCKH, cTepouabl. buonormyeckue QyHKUIUU
munuaoB. O0ume cBoiicTBa OMOJOrMYECKUX MEMOpPaH — TEKy4eCTh, CIOCOOHOCTH K
CaM03aMbIKaHHUIO, MTOTYNPOHUIAEMOCTb.

Hyxnennossie kucinotel. [JHK n PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneotuasl. Ilpunmun kommuiementapHoctu. IlpaBuino UYapradda. Crpykrypa
JIHK — nBoiinas cnimpanb. Mectonaxoxaenue u ouonorndeckue ¢pyukiuu JJHK.
Buaesl PHK. ®yukuun PHK B kietke.

Crpoenune monekynsl AT®. Makpospruueckue cBsisu B mosekyie ATO.
buonornueckue pynkiuu ATD. BoccTtaHoBIEHHBIE TEPEHOCUUKHU, UX PYHKIIMH B
kinetke. Jpyeue nyxkneosuompugpocgpamer (HTD). CexBenuponanue JIHK.
Memoovl cenomuku, mpancKpunmoMuKu, npomeoMuKu.

CrtpykTypHas Ouosiorus: OMoxumMuueckue U OMopu3nvecKue Mccie0BaHus
cocTaBa UM TPOCTPAHCTBEHHOM CTPYKTYpbl Ouomoiiekyl. Mooeruposanue
CMpPYKmMypovl U QYHKYULl 6UOMONEKYN U UX KoMniekcos. KomnvromepHulil ouzaiin u
opeanuyecKull CuHme3s OUOMOIEKY]l U UX HENPUPOOHBIX AHATLO208.

JdemoHcTpanumn

[Toptpetsr: JI. [Tomunr, /Ixx. Yorcon, @. Kpuk, M. Yunkunc, P. ®paHkius,
®. Conrep, C. IIpy3unep.

HNuarpammel:  «PacnpeneinieHre XHMHYECKHX JJEMEHTOB B  HEKHUBOM
npupoe», «PacnpeaeneHne XUMUYECKUX 3JIEMEHTOB B )KUBOM MTPUPOIEY.

Tabmuuer u cxembl: «llepuonnueckas TabnHIla XUMUUYECKHX SJIEMEHTOBY,
«CTpoeHue MOJEKYJIbl BOAbI», «BemecTtBa B cocTaBe OpraHu3MoB», «CTpoOeHHE
MoOJIeKybl  Oenka», «CTpyKTypbl OENKOBOW MOJEKYJIbD», «CTpOoeHHE MOJEKYI
yraeBoJioB», «CTpoeHue MOJEKyl JUNuaoB», «HyKIenHOBbIE KHUCIOTHIY,
«Ctpoenue Monekysbl ATD.

O6opynoBaHue: XUMHYECKas TIOCyia 1 000py10BaHUE.

JlaGopaTtopnas paGora Nel «OOHapyxeHue OEIKOB C TOMOIIBIO
Ka4E€CTBEHHBIX PEAKIUI».

Tema 5. CTpoeHue n QyHKIUM KJIETKH

Tunbel KJIETOK: »JyKapuoThueckas U mpokapuoTudeckas. CTpyKTypHO-
byHKITMOHAIBHBIE 00PAa30BaHUS KICTKH.

CtpoeHue npokapuoTHYecKkoi kieTku. KietouHnas creHka OakTepuil u apxew.
Oco0eHHOCTH CTpOCHUS TeTepoTpodHON U aBTOTPO(PHONW MPOKAPUOTHIECCKUX
KJIETOK. MecCTO 1 poJib IPOKapHOT B OMOLIEHO3AX.

Crpoenue u (G yHKIIMOHMPOBaHUE DYKapUOTUYECKOU KJIETKH.
[Inazmatnueckas wmemOpana (Turazmanemma).  CTpyKTypa —IIa3MaTHYECKOM
MeMOpanbl. TpaHCHOpPT BEIIECTB Yepe3 IJIa3MaTUYECKYI0 MEMOpaHy: MacCUBHBIN
(mudpdy3us, obneru€éHHas auddys3us), akTUBHBIM (MEPBUYHBIA U BTOPUYHBIN



akTuBHbIA TpaHcnopT). llomynponunaemocts wmemOpanbl. PabGora Hatpuii-
KaJIMEBOTO Hacoca. DHAOIMTO3: MUHOLUUTO3, (haroruTo3. Dk3ouuto3. Kierounas
creHka. CTpykTypa U QyHKIHMH KJIETOYHOU CTEHKH pacTEHUi, IpuOoB.

Hutommazma. [uto3ons. Llutockener. [IBmxenne uurormiazMbl. OpraHouabl
kieTkd. OJHOMEMOpaHHbIE OpPraHOMWJAbl KIETKH: DSHJIOIUIa3MaTUYEeCKas CeThb
(BIIC), anmapat I'onbIKu, JTU30COMBI, UX CTpoeHuEe U (GyHKUMU. B3aumocBs3b
OJIHOMEMOpPaHHBIX OPraHOMAOB KIeTKU. CTpOoeHHE TPaHyJISPHOTO PETUKYIyMma.
Mexanusm nanpasnenus deaxos ¢ IIIC. Cunre3 pacTBOpUMBIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. [I'maakuii  (arpaHysispHbI)  3HAOIJIA3MATUYECKHM
petukynym. CekpetopHas pyHkuus anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [ onvoocu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancnopt
BEUIECTB B KJieTKe. Bakyosu pactutenbHbix KieTok. Kierounstii cok. Typrop.

[lonnyaBTOHOMHBIE ~ OpPraHOWUJbI  KIJIETKH:  MUTOXOHAPHH,  IUIACTHU]IBI.
IIpoucxooicoenue mumoxonopuii u niacmud. Cumouoecenes (K.C. Mepeockosckui,
JI. Mapeynuc). Ctpoenne W (QyHKIUM MHUTOXOHIApUN W mactui. [lepBuunsie,
BTOPUYHBIE W  CIOXHBIE  MJIACTUABl  (OTOCHUHTE3UPYIOIIUX  DYKAPHUOT.
XJI0pOMIIaCThl, XPOMOIIIACTHI, JIEHKOIUIACTHI BBICIIUX PACTCHUI.

HememOpannsbie opranounbl kiaeTku CTpoeHHE M (YHKIIMM HEMEMOpPaHHBIX
OpraHOHUI0B KJICTKH. Pu6ocomsi. IIpomesicymounvie Qunamenmot.
MukpodunameHTsl. AkmuHosvle Mukpoguiamenmol. MBIIIEUHbIE  KJIETKH.
AxmuHnogvle KOMNOHEeHMbl HeMmblueuHblX Kiemok. Mukporpyoouku. KieTounsrit
nentp. CTpoeHue © JABWKEHHE KIYTHKOB M pecHHUYEeK. MUKpoTpyOOUuKH
uTorasMel.  Llentpuons. Benku, accoyuuposaunvie ¢ MukpoguiameHmamu u
muxpompybouxamu. Momopmwie benxu.

SAnpo. O6omouka siapa, XpOMaTUH, KapuoIUiazMa, SIPBIIIKA, KX CTPOCHUE U
byakuuu. AnepHbrii O0enkoBbId MaTpukc. I[IpoCTpaHCTBEHHOE pPaCIOJIOKEHUE
XpoMOcOM B uHTep(azHOM siape. Iyxpomamur u cemepoxpomamur. benku
XpOMaTUHA — THUCTOHBL. Jlumamuka s0epHou o000a0uKu 6 mumo3e. Hoephbiil
mpancnopm.

Kinerounsie BrkiatoueHusi. CpaBHUTEIbHAS XapaKTEPUCTUKA KJIETOK 3YKapHOT
(pacTuTeIBHOM, JKUBOTHOM, TPHOHON).

JdemoHcTpanumn

[Moptpetsi: K.C. MepexkoBckuii, JI. Maprymnuc.

Tabauubr u cxembl: «CTpoeHHE 3YKapHOTHYECKOW KIETKW», «CTpoeHue
KUBOTHOM  KieTku», «CTpoeHHe  pacTUTENbHON  KieTkm», «CtpoeHue
MUTOXOHJIPUNY, «SAapo», «CTpoeHrne NPOKaApUOTUYECKON KIETKH.

ObopynoBaHue: CBETOBOW MHUKPOCKOI, MHUKpOINpENapaTbl pPacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpENapaThl 0aKTEepUAIbHBIX KIIETOK.



JlabopaTopHas padora Ne2«lccnenoBanue miasMonu3a U JEIUIa3MOJIN3a B
PACTUTEIBHBIX KIETKAX ».

JlabopaTtopHass padora Ne3 «l3ydeHne CTpOEHHsI KIETOK Pa3IMYHBIX
OpPTaHU3MOBY.

IIpakTuueckass paGora  «V3ydyeHue  JABMKEHUS  LUTOIIA3Mbl B
PACTUTEIBHBIX KIETKAaX).

Tema 6. O0MeH BeleCTB M NpeBpalliecHHe JHEPI U B KJIeTKe

AccUMWISIIIA ¥ AUCCUMUMIIALIMS — JIBE CTOPOHBI MeTabom3Ma. Turmbl oOMeHa
BEIECTB: aBTOTPO(MHBIA M TreTepoTpodHBIA. YYacTHE KHUCIOpoAa B OOMEHHBIX
mpoiieccax. JHEpreTudyeckoe olecrneueHue KIeTku: TmpeBpaimienue ATD B
oOMeHHBIX Tporeccax. DepMEHTATHUBHBIA XapakTep peakiuid KIETOYHOTO
merabonmu3zma. DepMeHThl, WX CTPOCHHUE, CBOMCTBA W MEXaHU3M JCHCTBUS.
Kodepmentsl. Otnuuns GpepMeHTOB OT HEOPraHUYECKUX KaTaau3aTopoB. benku-
aKTUBATOPHl M OETKU-UHTHOUTOPHI. 3aBHCUMOCTh CKOPOCTU (HePMEHTATUBHBIX
peaKkIuii OT pa3IMYHBIX (DAKTOPOB.

[lepBuuHBIi CHUHTE3 OpPTraHMYECKUX BEHIECTB B KieTke. DOTOCHHTES.
Anokcueenublli u okcueenuwvlii homocunmes y oaxkmeputi. Ceemocobuparowue
nuUeMeHmbl U NUSMEeHmMbl peakyuoHHo2o yeumpa. Poab XJI0pormiacToB B mpoliecce
doTocunTe3a. CreToBas u TemHoBas (a3bl. Pomoovixanue, Cs., Ca- u CAM-munot
@pomocunmesa. [IpoayKTUBHOCTh (oTOCHMHTE3a. BnusiHue pa3nuuHbiX (akTOpOB
Ha CKOpOCTh oTOoCHHTE3a. 3HaueHUE (HOTOCUHTE3A.

XeMOCHHTES. Pa3znoobpasue OpPraHU3MOB-XEMOCUHTETUKOB:
HUTpUuUIUpYyIOmKe OaKkTepuu, >Keae300aKTepuH, CepoOaKTepuu, BOJOPOIHBIC
OakTepun. 3HaUCHHE XEMOCUHTE3A.

AHa’poOHBIe OpraHu3Mbl. Buabsl Opoxenus. [IpogykTel OpoxeHUS W HX
UCIIOJIb30BAaHUE YETOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH B BO30YAUTENIN OOJIC3HEH.

AnpobHBIE OpraHU3MBI. Otarnbl HSHEPTEeTHYECKOTO oOMeHa.
[ToaroToBuTenbHbIl 3TaM. [ MMKOIN3 — OECKUCIOPOIHOE PACIICTUICHUE TITFOKO3HI.

buonornueckoe okucieHue, WK KIETOYHOE JbIXaHHE. POb MUTOXOHAPUN B
npoiieccax Ononorudeckoro okucienus. Huknuueckue peakuuu. OKUCIUTEIBHOE
dochopunupoBanue. Onepeus memoOpanHo2o epaduenma npomonos. Cunmes
AT®: paboma npomounnoti AT®@-cummaszwvl. IlpenmyiecTBa a’dpoOHOTO MTYTH
oOMeHa BelecTB nepes aHadpoOHBIM. DPGHEKTUBHOCTD YHEPTETUUECKOTO OOMEHa.

JdemoHcTpanumn

[Moptperst: k. IIpuctou, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Ourenbrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabmunbl 1 cxembl: «DOTOCUHTE3Y», « DHEPreTHUECKU 00MeH», «bruocuHTes
oenkay, «CtpoeHue pepMeHTa», « XeMOCHUHTE3Y.



O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyIOBaHUE AJii MPUTOTOBJICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENAPATOB.

Jlaboparopnass padora Ned4 «I3yueHne KaTaIUTUYECKON AKTHUBHOCTH
dbepMeHTOB (Ha MpUMEpe aMIJIa3bl WIIM KaTaaasbl)y.

JlabopaTopnass paGora NoS«M3yueHue (pepMeHTATUBHOrO pacUICIIICHUS
MEPOKCHUA BOJIOPOAA B PACTUTEIBHBIX U dKUBOTHBIX KIETKAX).

JlabopaTtopnass paGora Ne6 «CpaBHEeHHE TMPOIECCOB OpPOXKEHUS U
JBIXaHUS.

Tema 7. HacneacrBeHHass uH(popManus 1 peajusanus e€ B KIeTKe

Peakuuu matpuunoro cunrte3a. [I[pUHIMI KOMIUIEMEHTAPHOCTH B PEaKIUAX
MaTpUYHOTO cuHTe3a. Peanusanus HacnencTBeHHOW uH@opmanuu. ['eHeTnueckuit
KO#, ero cBoicTBa. TpaHckpuniuss — wmaTpuusblii cuHTe3 PHK. IlpuHuummns:
TPAaHCKPUMIMK: KOMIUIEMEHTAPHOCTh, AHTHUIIAPAJUIEIbHOCTb, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoii kiemxe. Hexooupyrowue PHK.

Tpancnsiuus u e€ stanbl. Yuactue TpancnoptHeix PHK B OuocunTese 6enka.
VYcnoBust OuocuntTeza Oenka. KomgupoBanue amuuHokucinor. Ponab pubGocom B
O6unocuHTe3e Oemnka.

CogpemenHvle npedcmagnenusi o cmpoeHuu 2enog. OpraHuzalus reHoma y
IPOKAapUOT U J3YKApHOT. Perynsuus akTUBHOCTH I'€HOB Yy MNPOKAapHOT. ['mmoresa
onepoHa (®. XKako6, XK. Mano). MoaexynsapHvlie mexanuzmvi SKCNPeccuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomsi ceHog. Perynsius 0OMeHHBIX
IpOILIECCOB B KiIeTKe. KileTouHbIi roMeocTas.

Bupycsl — Hekietounble (OpMBbI )KM3HU M 00JIUraTHbie napa3uThl. CTpoeHue
NIPOCTHIX U CJIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHHbIll YUKl
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, 6baxmepuoghazos.
Obpamnas mpanckpunyus, peeepmasa, uHmezpasa.

Bupycubie 3a0oneBanusi yenoBeka, kuBoTHbIX, pacTenuil. CIINJ[, COVID-
19, conmanbHbIe ¥ MEAUIIMHCKUE TTPOOIEMBI.

Buoungopmamuxa: unmeepayus u ananusz doavuux maccusos («bigdata»)
CMPYKMYPHBIX OUuoso2uyeckux 0anHvlx. Hanomexuonoeuu 8 buonoeuu u meouyume.
IIpoecpammupyemvle pynxyuu 6eakos. Cnocobvl 00cmasKu 1eKapcma.

JdemoHcTpanumn

[Toptpetsr: H. K. Kounbios, /I. Y. IBaHOBCKHIA.

Tabmumper u cxembl: «bruocunTe3 Oenmkay, «['eHeTHueckuit Koa», «BUpych»,
«baktepuodaru.

IIpakTuueckas padora «Co3iaHre MOJIENIA BUPYCay.

Tema 8. ’)KusHeHHBbIN HUKJ KJICTKHU

Knerounwlii muki, ero mnepuoisl u peryisuus. WuTepdaza u  MuUTOS3.
OcobeHHoCTH TMpolEeccoB, mpoTekaromux B uHTepdasze. IloarotroBka KIETKH K



nenenuto.  IlpecuHreTnueckuid  (MOCTMUTOTHUYECKHM),  CHUHTETHUECKUUA U
MMOCTCUHTETUYECKUHN (TPEMUTOTUUYECKU ) MEPUOIbI HUHTEP(DA3HI.

Marpuunsiii cunare3 JIHK — pemnmmkanusa. Ilpuamuner perumkannu JIHK:
KOMIUIEMEHTAPHOCTh,  MOJIYKOHCEPBATUBHBIM  CHUHTE3, AHTUIIAPAIIIENBHOCTD.
Mexanusm perummkanuu JJHK. Xpomocomel. Ctpoenune xpomocom. Tenomepsl u
TeiaoMepasa. XPOMOCOMHBINM Ha0Op KJIETKM — KapuoTun. JUIIougHbd U
rariouAHbld  Ha0Opbl  XpoMocoM. ['omosiornuHbie  XpomocoMmbl. [losmoBbie
XpPOMOCOMBI.

Jenenne xknerku — wmuto3. CTaguM MHTO3a W MPOUCXOMASIIME B HHUX
npouecchl. Tunsl MuTo3a. KaprnoknHe3 u HUTOKMHE3. bHoOnOrnueckoe 3Ha4Y€HHE
MUTO3A.

Perynsauuss MutoTHUecKOro 1ukiaa kieTku. [IporpamMmmupyemasi kieTouHas
rudesb — anornTos.

Krnerounoe siapo, XpoMocombl, (DyHKIIMOHAJdbHAsi TeHOMHKA. Mexanusmul
npoaugepayuu, oughpepenyuposku, cmaperus u eubderu kKiemox. «lL{ugpposas
KemKay» — buoun@opmamuyeckue mooeau GyHKYUOHUPOBAHUSL KILeMKU.

JdemoHcTpanumn

Tabmumel 1 cxembl: «OKU3HEHHBIN UK KIETKH», «Murosy, «CtpoeHue
xpomocom», «Permkanus JJHK».

O6opyioBaHue: CBETOBOW MUKPOCKOI, MUKpoOTpenapaThl: «MHUTO3 B KlIeTKax
KOpEILKA JyKay.

JlaboparopHas padora Ne7 «I3ydyeHue XpOMOCOM Ha TOTOBBIX
MHUKpPOIIPENapaTax».

JlaGopaTtopnas padora Ne8«HabGmronmenwe MuTO3a B KJIETKAaX KOHYMKA
KOpEIlKa JyKa (Ha TOTOBBIX MUKpOIIpENapaTax).

Tema 9. CTpoenne u pyHKIIUM OPraHU3MOB

buonornueckoe pa3zHooOpaszue OPTraHU3MOB. OOHOKJIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOUYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTpPOEHUS U JKU3HEACSITEIIBHOCTH  OJHOKJIETOYHBIX
opranu3MoB. bakTepuu, apxeu, OJHOKIETOYHBbIE TpHObI, OJHOKIETOYHBIC
BOJIOPOCIIH, APYrye NPOTUCTHI. KOJIOHWAIBHBIE OPraHU3MBI.

B3anmocCBsa3p YacTed MHOTOKJIETOYHOIO OpraHusma. TKaHW, OpraHbl U
cucteMbl opranoB. OpraHusM Kak equHoe 1esnoe. ['omeocTas.

Tkann pacteHuid. Tumbel pacTUTENBHBIX TKaHEl: oOpa3oBaTenbHas,
MOKPOBHAsI, MPOBOJSIIASA, OCHOBHAasg, MexaHWueckas. OCOOEHHOCTH CTPOEHWS,
(GYHKITUH U pacToNoKEHUs TKAaHEW B OpraHax PacTCHHIA.

TkaHM XUBOTHBIX U YEJIOBEKA. THIIBI KUBOTHBIX TKAHEW: 3MUTEIWAIIbHASA,
COCIMHUTENIbHASA, MbIlIeYHasi, HepBHasA. OCOOEHHOCTH CTPOCHHS, (PYHKUUH U
PAaCIOJIOKEHHS TKAaHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.



Opranbl. BereratnBHblE M TE€HEpATUBHBIE OpraHbl pacteHud. Opranel u
CHUCTEMBbI OPTraHOB )KUBOTHBIX U UeoBeKa. OYHKIIMHA OPraHOB U CUCTEM OPraHOB.

Omnopa Ttena opranu3zmoB. Kapkac pacrenuil. CKeneTbl OJHOKJIECTOYHBIX MU
MHOTOKJIETOUHBIX >XKMBOTHBIX. HapyxHblli U BHyTpeHHUH ckeneT. CTpoeHue u
TUIBI COETMHEHUS KOCTEM.

JIBrokeHrne  Opranu3moB.  J[BMJKEHME  OJIHOKJIETOYHBIX  OPraHU3MOB:
aME0ouIHOE, KTYTUKOBOE, peCHUYHOE. JIBM)KEHHE MHOTOKJIETOYHBIX PACTECHUM:
TPONU3MBl M HACTUU. J[BMKEHHME MHOTOKJIETOYHBIX J>KMBOTHBIX M YEJIOBEKA:
MbIlieuHas cucrema. Pednekc. CkeneTHbIe MBIIIIBI U UX padoTa.

I[Iutanne opranusmoB. [loryomenue BOABI, YIVIEKUCIOIO Trasa |
MUHEPAIbHBIX BEIIECTB pacTeHUsMU. l[IuTaHue >KMUBOTHBIX. BHyTpunonoctHoe u
BHYTPUKJIETOUHOE MuIleBapeHue. [luTaHne NO3BOHOYHBIX >KUBOTHBIX. OTHaenbl
NUILEeBapUTEIbHOrO TpakTa. [lumeBapurtensHble xenes3bl. l[lunieBapurenbHas
CHCTEMAa YETIOBEKA.

Jlpixanue opranu3moB. Jpixanue pactenuii. Jlpixanue »uBOTHBIX. [luddy3us
ra3oB uepe3 MOBEPXHOCTh KIIeTKU. KoxkHoe npixaHue. [[prxaTenbHas MOBEPXHOCTb.
KabepHoe u nérounoe apixanue. JIpIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
DBOJIIOLIMOHHOE ~ YCJIOKHEHUE CTPOCHUS JIETKUX MO3BOHOYHBIX >KMBOTHBIX.
JIpixaTenpHass cucTeMa 4YejaoBeKa. MeXaHW3M BEHTWIALMU JIETKUX y MTULl U
MmiIeKonuTaronmx. Perynsamus npixanus. JprxarenbHbie 00BEMBI.

TpaHcIOpT BEIIECTB Yy OpPraHU3MOB. TpaHCHOPTHBIE CHUCTEMBI PACTCHUM.
Tpancropt BemecTB y KUBOTHbIX. KpoBeHOcCHas cucreMa W €€ OpraHsbl.
KpoBeHocHass cucteMa TMO3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepare,
KPOBEHOCHBIE cCOCyAbl M KpoBb. Kpyru KkpoBooOpaiieHus. IBOJIIONHUOHHBIC
YCIIOKHEHHSI CTPOCHUSI KPOBEHOCHOW CHCTEMBI IMMO3BOHOYHBIX XKUBOTHBIX. PaboTa
cepaua u e€ peryisanus.

Beigenenne y opranusmoB. Beigenenue y pacteHuid. Bwigenenwe y
#KUBOTHbIX. CokpaTuTenbHble Bakyosd. Opranbl BblaeiaeHUus. OuibTpaus,
CeKpenusi U 00paTHOE BCAChIBAHUE KaK MEXaHH3MbI PabOThI OPTaHOB BBIJCICHHSI.
CBs13b MOJOCTH TE€JAa C KPOBEHOCHOM U BBIACIHUTENIBHONW cucTeMamu. Beinenenue y
MO3BOHOYHBIX JKUBOTHBIX M ueioBeka. [louku. Ctpoenne m (QyHKIMOHUPOBAHHE
Hedpona. OOpa3oBaHrEe MOYH y YeIOBEKA.

3amuTa y OpraHu3MoOB. 3alluTa y OJHOKIETOYHBIX Opranu3MoB. Cropsl
OakTepwii W TUCTHI MPOCTEUINUX. 3alIUTa Yy MHOTOKJIETOYHBIX PACTCHHM.
Kyrtukyna. CpeacTBa nacCUBHON U XUMUYECKOU 3a1[uThl. DUTOHLIUABL.

3ammTa y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M HMX NPOU3BOAHBIC.
3ammra opranu3ma ot Oone3Heil. IMMyHHasi cuctema yenoBeka. KieTouHblil u
FYMOpaJdbHbIH UMMYHUTET. BpOXIEHHBIA W NPUOOPETEHHBIN crielupUIeCKUi
UMMYHHTET. Teopusi KIOHaJIbHO-cellekTuBHOrO ummyHutera (I1. DOpnux, @. M.



bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OPraHu3MoB. Posib BpOKIEHHOTO
MMMYHUTETA B pa3BUTUU CUCTEMHBIX 3a001€BaHU.

Pazgpaxxumocte u  perymauus |y OpramusMoB. PasgpaxumocTts Yy
ONHOKJIETOYHBIX OpraHm3MoB. Takcucel. PazgpaxumocTts W perymamus y
pactenunii. POCTOBBIE BElIECTBA U UX 3HAYEHUE.

HepBHast cucrema u pedrekropHas peryisuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIENbl. DBOJOIHOHHOE YCIOKHEHUE CTPOCHHUS HEPBHOM CHCTEMBI
y KUBOTHBIX. OT/AENbI TOJIOBHOIO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Peduekc u
pednexropHas nyra. bezyciioBHble U yCI10BHBIE pedIeKChI.

I'ymopanpHas peryisiuus M 3HAOKPUHHAS CUCTEMA JKMBOTHBIX M YEJIOBEKA.
Kene3pl HHIOKPUHHOM CHUCTEMBI M HUX TOPMOHBL. JleiicTBUE TOPMOHOB.
B3aumocBs3p HEpBHOW U DSHJIOKPUHHOM cucTeM. [unortanamo-runoduzapHas
cucTema.

JdemoHcTpanumn

IToptper: W. I1. I1aBnos.

Tabmuupel u cxembl: «OIHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOUHBIE
Bogopociny, «baktepun», «lIpocteimme», «OpraHbl LUBETKOBBIX PACTECHUN»,
«CucteMbl OpPraHoB TMO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKkoMbIX», «TkaHu pacteHuit», «KopHeBble cuctembl», «CTpoeHHE CTeOIs»,
«CTpoeHune JIMCTOBOM IUIACTUHKW», «TKaHM >KUBOTHBIX», «CKEIET YeI0BEKa»,
«IInmeBapurensHas cucreMa», «KpoBeHocHas cucrema», «JlpIXareiabHast

CHCTEMAa, «Hepsnas CHCTEMAa, «Koxa», «MpleuHas CHUCTEMAay,
«BbigenurenbHas cUCTEMa», «IJHIOKpPUHHAs cuctema», «CTpO€HHE MBI,
«IMMyHHUTETY, «Ku11e4nonosoCcTHRICY, «Cxema  THATaHUS  PACTCHUIY,

«KpoBeHOCHBIE CHCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpPOCHHE THUIPHI»,
«CTpoeHue miaHapumn», «BHyTpeHHee CTpoeHue AO0KIeBOro uepss», «HepBHas
cuctema peio», «HepBuas cucrema narymku», «HepBHas — cucrema
npecMmeikaromuxcsa»,  «HepBHas  cucrema  nTuny, «HepBHas — cucrema
MIekonuTaonmx», «HepBHas cuctema yenoBekay, «Pediexcy.

O6opynoBaHue: CBETOBOM MHKPOCKOIN, MHKPOIpPENapaThl OJHOKICTOYHBIX
OpPraHu3MOB, MHKPOIPENAPAThl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIUU
HACEKOMBIX, UTJIOKOXXHX, >KHBBIE JK3EMIUISIPhl KOMHATHBIX PACTCHHM, repOapuu
pacTeHul pasHbIX OTIEJIOB, BJAXHbBIC Ipenaparbl KUBOTHBIX, CKEJETHI
MMO3BOHOYHBIX, KOJUIEKIIMM O€CHO3BOHOYHBIX JKMBOTHBIX, CKEJIET YEJIOBEKa,
o0opyaoBaHUE IS IEMOHCTPAIIUY MOYBEHHOTO M BO3AYITHOTO MTUTAHUS PACTCHUH,
pacIHIeTIeHus KpaxMaia U OeJIKOB O] eHCTBUEM (PEepMEHTOB, 000PYI0BaHUE IS
JEMOHCTPALMH OMNBITOB M0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JIETKUX, MEXAHU3Ma
JBIXATENbHBIX ABHKEHUN, MOJIEJIM TOJIOBHOTO MO3Ta PA3JIMYHbBIX )KUBOTHBIX.

JlaboparopHast padota Ne9«3yueHue TkaHel pacTeHUW».



JlaboparopHast padora Nel O«l3yueHne TkaHel JKUBOTHBIX.
JlabopaTopHas padora Nell «3ydeHne opraHoB IBETKOBOT'O PACTEHUSD.
Tema 10. PazmHoXeHHe U pa3BUTHE OPraHU3MOB

dopMbl Pa3MHOXKEHHUSI OpPraHU3MOB: Oecrojioe (BKJIIOUYas BEreTaTUBHOE) U
noysioBoe. Buael  Oecrnonoro  pa3MHOMXEHHUs:  [OYKOBAaHUE,  CIOPYJISLIMS,
(¢parmMeHTanus, KIOHHPOBAHUE.

[TonoBoe pa3zmuHoxkeHue. [lonoBbie KIeTKW, Wik rameTtsl. Meio3. Craauu
Mmeio3a. [loBegenue xpomocoM B Meio3e. KpoccuHrosep. bruonornueckuii CMbICTT
M€No3a MU TOJOBOrO mporecca. Melo3 W ero Mecto B KU3HEHHOM LIMKIIE
OpraHU3MOB.

[IpenzapoaspiieBoe pa3Butue. ['amerorenes y skMBOTHBIX. 110J10BBIE KENE3BI.
OO6pa3zoBaHue U pa3BUTHE MOJOBBIX KieTOK. CriepmaToreHes u oorexes. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHne u  SMOpPHUOHAIBHOE pa3BUTHE SKUBOTHBIX. CroOCOOBI
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHEee. [lapTeHoreHes.

NunuBuayanbHOE pa3BUTHE OPTraHU3MOB (OHTOTE€HE3). DMOPHOJIOTHS — HayKa
0 pPa3BUTHHU OPraHU3MOB. Mopgocenes — 00Ha u3 2nasuvix npooiem dIMOPUOTIOSUML.
Konyenyus mopghocenos u mooenu mopghoceneza. Craguum >MOpUOTreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOnenuwe. Tumbl  apoOiieHus.
Jlemepmunupoeannoe u HedepmuHuposaHmoe Opobnenue. bracmyna, munsi
onacmyn. OCOOEGHHOCTH JPOOJEHUS MIIEKONMUTAIOUIUX. 3apObIIIEBbIE JIMCTKH
(racTpymsitus). 3akiiajKa OpraHOB U TKaHEW M3 3apOJIBIIIEBBIX JIUCTKOB. B3anmHoe
BIMSIHUE YacTe pa3BUBAIOLIETOCS 3apojibliia (3MOpUOHANBHAS HWHIYKIIHS).
3aknagka IUlaHAa CTPOECHMS JKMBOTHOTO KakK PE3ylbTaT HEpapXHUECKUX
B3aMMOJICHCTBHI TeHOB. BiusHue Ha 5MOpHOHAILHOE pa3BUTHE Pa3IUUYHBIX
(aKTOPOB OKPYKAIOIICH CPeIbI.

Poct m pasButue xuBOTHBIX. [locTamOpumoHanbHbl mepuon. Ilpsmoe wu
Hempsimoe  pa3BuTue. PasButHe ¢ wmeramopho3oM y OECHO3BOHOYHBIX U
[MI03BOHOYHBIX JKUBOTHBIX. DBHOJOrHMYecKoe 3HAaYEHHE MPSIMOIO0 U HENPSIMOIO
pPa3BUTHSA, UX PACIPOCTPAHEHUE B MpuUpoae. TUmbl pocTta KUBOTHBIX. DaKTOPHI
PEryJsilIiM POCTa XKUBOTHBIX U yenoBeka. CTaiuu NOCTIMOPHOHAIIBHOTO Pa3BUTHS
y )KMBOTHBIX U uenioBeka. [lepuoasl oHTOreHe3a uenoBeka. CTapeHue U cMepTh Kak
OMOJIOrMYECKHE MPOIECCHI.

PasmHOXeHne u paszButue pacteHuwil. ['amerodutr m cropodur. Meiio3 B
KU3HEHHOM 1mKiIe pactenmit. (OOpa3oBaHme cmop B TMporecce Meno3a.
'amerorene3 y pacteHuid. ONIOAOTBOPEHHE U  PAa3BUTUE PACTUTEIbHBIX
opraHu3MoB. J[BoliHOE OIJI0JIOTBOPEHUE Yy LIBETKOBBIX pacTeHuil. OOpa3zoBaHuEe U
pPa3BUTHUE CEMEHMU.

MexaHu3MBbl pETYJISLMN OHTOI€HE3a Y PACTCHUM U )KUBOTHBIX.



JdemoHcTpanumn

[loptpersr: C. I'. HaBamun, X. llneman.

Tabmuipl U cxeMbl: «BereratuBHoe pa3zMHOXeHHE», «Tumbel Oecrosioro
pa3sMHOXEHUD», «Pa3MHOXEHUE XJIaMHAOMOHaAb», «Pa3zMHOXKEHHE 3BIJIIEHBI»,
«Pa3MHOXeHne Tuapb, «Meno3y, «XpoMocoMb», «I'ametorenes», «CtpoeHue
SUUEKIETK U cliepMaTo3ousiay, «OCHOBHBIE CTaauu OHTOreHe3a», «lIpsMoe u
HEnpsAMOE pa3BuTue», «Pa3Butue wmaiickoro xyka», «Pa3Burue capaHuny,
«Pa3BuTHe JATYIIKH», «/IBOMHOE OIJIONOTBOPEHUE Y LBETKOBBIX PACTEHUN,
«CTpoeHHe CeMSH OJHOJOJBHBIX U JBYJOJbHBIX pACTEHUI», «KW3HEHHBIN UK
MOPCKOM  KamycTbl», <« KU3HEHHBIH 1UUKA MXa», <OKW3HEHHBIM LUK
NarnopoTHUKAY, «KU3HEHHBIN LUK COCHBIY.

O6GopynoBaHUE: CBETOBOM MMKPOCKOI, MHKpOMNpenapaThl SUIEKICTOK HU
CIIEpMAaTO30UI0B, MOJIeNb «I MK pa3BUTHUS JISATYIIKW.

JlaGoparopuas padora Nel2 «V3yuyeHue CTpOEHHMS TOJOBBIX KJIETOK Ha
FOTOBBIX MUKpOIIpenapaTaxy.

IIpakTuyeckass padora «BbIsiBICHWE NPU3HAKOB CXOACTBA 3apOJIbIIIEH
MO3BOHOYHBIX JKUBOTHBIXY.

Tema 11. I'eneTuka — Hayka 0 HaCJAeACTBEHHOCTH M HM3MEHYUBOCTH
OPraHu3MoOB

Hctopus craHOBIEHUS M pa3BUTHS TEHETUKH Kak Hayku. PabGoter I
Menpnens, I'. ne ®puza, T. Moprana. Ponb 0T€4ECTBEHHBIX YYEHBIX B Pa3BUTHUU
renetuku. Pa6oter H. K. KonsiioBa, H. M. BaBunosa, A. H. benozepckoro, I'. JI.
Kapneuenko, FO. A. ®unumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHbBIE TEHETUYECKHUE MTOHATHSI U CUMBOJIBL. | OMOJIOTHUYHBIE XPOMOCOMBI,
aJUIeNIbHBIE TE€HBI, aJbTCPHATUBHBIE NPU3HAKH, JOMUHAHTHBIA U PELIECCUBHBIN
pU3HAK, TOMO3UTOTa, TETEPO3UT0Ta, YUCTAS JIMHUS, THOPUIBI, TEHOTHUII, (PEHOTHTI.
OCHOBHBIE ~ METOIbl ~ TE€HETUKH: TUOPHUAOJIOTUYECKUN,  IUTOJIOTHUYECKHH,
MOJIEKYJISIPHO-TE€HETUYECKHM.

JdemoHcTpanumn

[Toptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. .
Basunos, A. H. benoszepckuii, I'. [I. Kapneuenko, }0. A. ®ununuenko, H. B.
Tumodeen-PecoBckmii.

Tabmuel 1 cxembl: «MeToabl TeHETHKNY, «CXeMBbI CKPEIITUBAHUS.

Tema 12. 3aK0HOMEPHOCTH HACJIECTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbrii 3akoH MenHnens — 3aKoH
eauHooOpasusi ruOpuAoB nepBoro nokoneHusd. [Ipasuno gqomunupoBanus. Bropoit
3aKOH MeHnaenss — 3aKOH pacIleIUIeHUsl MpU3HAKoB. LluTosmormueckue OCHOBBI
MOHOTHOPUJIHOTO CKpelIMBaHusl. [ unore3a 4MCTOTHI ramer.



AHanu3upyroniee ckpemubanue. [IpoMexyToOUHbIN XapakTep HACICIOBAHUA.
Pacmiennenne npu3HakoB Py HEMOJIHOM JOMUHUPOBAHHH.

JuruOpuaHoe ckpeuuBanue. TpeTril 3akoH MeHenst — 3aK0OH HE3aBUCUMOT0
HacleqoBaHusi ~ mnpu3HakoB.  lluTonmoruueckue  OCHOBBI  JUTHOPUAHOTO
CKpEIIMBAHUSL.

CuemnienHoe HacnenoBanue npusHakoB. Padotel T. Moprana. CuensieHHoe
HACJICIOBAHUE TE€HOB, HAPYIICHUE CUEIUICHUS MEXAYy TIeHamMu. XPOMOCOMHas
TEOPHS HACIEACTBEHHOCTH.

I'enetnka nona. XpoMOCOMHBIM MEXaHU3M ONPEAEICHUS MoJia. AYTOCOMBI U
MOJIOBBIE XpPOMOCOMBI. ['OMOraMeTHBIMI M TreTeporaMmeTHbhId moja. ['eHeTmyeckas
CTPYKTypa MOJOBBIX XpoMocoM. HaciienoBanue nmpu3HaKkoB, CLETIEHHBIX C ITOJIOM.

I'enoTun kak nenoctHas cucrema. [lnefioTponuss — MHOKECTBEHHOE JICUCTBUE
reHa. MHOXECTBEHHbIM ajuienu3M. B3auMmonaeicTBhe HeaUIeNIbHBIX TE€HOB.
Kommnnementapuocts. Onuctas. [Honumepus.

'eHeTndeckuil KOHTPOJIb Pa3BUTHSA PACTEHUM, >KUBOTHBIX W YEJIOBEKa, a
Takke (U3HOJOTUYECKUX TMPOIECCOB, IOBEJACHUS W KOTHUTHBHBIX (DYHKIUH.
['eneTnyeckre MexaHU3Mbl CUMOMOTEHE3a, MEXaHNU3MbI B3aUMOJICUCTBUS «XO3SUH
— TApa3suT» U «XO35IMH — MUKpOOMOM». ['@HeTHYeCKHe acleKThl KOHTPOJS U
M3MEHEHHMsI HACJIeJICTBEHHON MH(POPMAIIMK B MOKOJIEHUSX KIETOK U OPTaHU3MOB.

JdeMoHCcTpamuun

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

Tabmuel 1 cxemsl: «IlepBwiii U BTOpoit 3akoHBl Menaens», « Tpetuii 3akoH
MeHnnens», «AHanu3Upyollee CKpelnBaHue», «HemomHoe aoMUHUpOBaHUEY,
«CrerieHHOE HaclieJoBaHWE TMPU3HAKOB Yy Jpo3oduiibl», «['eHeTuka moiay,
«Kapuotun demoBeka», «Kapuworunm gpo3odunbs», «KapuoTtum NTHIBY,
«MHOECTBEHHBIN ajIean3mM», «B3anMoieicTBHE TEHOBY).

OGopynoBaHue: MOJEIb IS JEMOHCTPAllUM 3aKOHOB €IuHOOOpasus
rUOpUIOB TIEPBOTO TIOKOJIGHWSI ¥ PACIICIJICHUS TPU3HAKOB, MOJENb IS
JEMOHCTPAlMA 3aKOHAa HE3aBHCUMOIO HACJIEJAOBAaHUS IPU3HAKOB, MOJAEIb A
JEMOHCTPAlMH CLEIUIEHHOIO HACJIEJOBaHUS IIPU3HAKOB, CBETOBOM MUKPOCKOIL,
MUKponpemnapart: «Jpo3odumay.

Tema 13. 3aK0HOMEPHOCTH U3MEHYNBOCTH

BzaumoneiictBue reHoTHHa u cpeabpl npu  GOpMHpPOBAHWK (EHOTHIA.
N3MenunBOCTh MpU3HAKOB. KaueCTBEHHBIE M KOJIWYECTBEHHbBIC NMPU3HAKH. BHIbI
W3MEHYMBOCTH: HEHACIICICTBEHHAS W HACJICICTBEHHAS.

MoaudukannonHass W3MEHYHUBOCTh. Poib cpeapl B (HOPMHUPOBAHUH
MOAU(pUKAIMOHHON M3MeHuYnBocTH. Hopma peakmuu mpu3Haka. BapuanuoHHBIHM
psan u BapuanmonHasi kpupasi (B. Moranncen). CoiictBa MoaudHUKallMOHHON
W3MEHYHUBOCTH.



I'enoTunuuyeckas U3MEHUYMBOCTh. CBOMCTBA N'€HOTUIHNYECKON U3MEHYUBOCTH.
Bunapl reHOTUITMYECKOW N3MEHUUBOCTH: KOMOMHATUBHASI, MyTAaI[MOHHASI.

KomOunaTuBHas u3MEHYMBOCTh. Melo3 M MOJOBOM TpoliecC — OCHOBa
KOMOMHATHBHOM U3MEHUYHUBOCTH. POIb KOMOMHATUBHON H3MEHUMBOCTH B CO3TaHUU
T€HETUYECKOr0 pa3Ho0Opa3usi B mpejiesiax OJJHOrO BU/A.

MyTauroHHass W3MEHYMBOCTb. Buabl MyTanuii: TeéHHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W HWHAYLIUPOBAHHBIE MyTalMu. SaepHele U
HUTOIUIa3MaTuYeckue myrtanuu. CoMaTHYeCKUe W MOJOBble MyTauuu. [IpuynHbI
BO3HUKHOBEHUS MyTauuil. MyTareHbl ¥ WX BJIMSHHE Ha OpPraHU3MBbI.
3aKOHOMEPHOCTH MYTAIIMOHHOTO TMpoIecca. 3aKOH TOMOJIOTMYECKUX pPSJIOB B
HacneacTBeHHor u3MmeHunBocTh (H.M. BaBunon). BHesnepHas m3MeHYMBOCTH U
HACJICICTBEHHOCTb.

Dnueenemuxa U INUCEHOMUKA, pPOJb  INUEHEMUYECKUX ¢Hakmopos 8
HACIe008aAHUU U UBMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOB ) OP2AHUMOS.

JdemoHcTpanumn

IToptpertsr: I'. ne @pus, B. Moranncen, H. 1. BaBunos.

Tabmumer u  cxembl:  «Buapl uw3MeHUMBOCTHY», «MoaudukarmoHHas
M3MCHUYMBOCTDY, «KomOuHaTuBHAS M3MEHUYMBOCTDY, «Meiio3y,
«OmnoxoTBopeHuey, «I eHernueckre 3a00J1eBaHUs YeIOBeKay, «BUIIbI MyTaIuiiy.

O6opynoBaHue: XHBbIE M TepOapHbIE AK3EMIUIIPbl KOMHATHBIX PACTCHUH,
pucyHku (potorpadun) KUBOTHBIX C Pa3TUIHBIMU BUJIAMH H3MEHUUBOCTH.

Jlaboparopuas  paGora Nel3  «MccinegoBaHwe — 3aKOHOMEPHOCTEM
MOAUGUKAITMOHHONW M3MEHUMBOCTH. IlocTpoeHMe BapuallMOHHOTO psja U
BAPUALIMOHHOW KPUBOW.

IIpakTuyeckass padora «Myrtamuum y Jpo3oduiabl  (Ha  TOTOBBIX
MUKpOTpenapaTax).

Tema 14. I'eneTHKa yejioBeKa

Kapuotun denoBeka. MexayHapojaHas IMporpaMmMa HCCIEIOBaHHUS T€HOMA
yeimoBeka.  MeToapl  M3Yy4E€HUsS  T€HETMKM  YEJIOBEKAa: TIEeHEaIOTMYECKHM,
OJIM3HEIOBBIH, LIUTOTCHETUYECKUM, MOMYJIAIMOHHO-CTATUCTUYECKHM,
MOJICKYJIAPHO-TEHE TUYECKHM. CoBpemMeHHOE ONpEJICIICHUE FeHOTHUMA:
MOJITHOTEHOMHOE CEKBEHUPOBAHWE, T€HOTHUIIMPOBAHUE, B TOM YHUCJIE C IMOMOIIBIO
ITI1P-ananu3a. HacnencTBeHHbIe 3a001eBaHUS YelIOBeKa. | €HHbIC 1 XpPOMOCOMHBIC
Oosie3HM dYenoBeKa. bolle3HW ¢ HACIEACTBEHHON MPEAPacIOIOKEHHOCTHIO.
3HayeHUEe MEAMUIIMHCKONW T€HETHUKH B MPEJOTBPAIICHUM W JICUCHUU TE€HETUUYECKUX
3a00J1eBaHUI YelloBeKa. MeauKO-TeHeTHUeCKOe KOHCYJIbTHpoBaHUEe. CTBOJIOBBIC
KiIeTKd. [[oHSITHE «Te€HEeTUYEeCKOro rpy3a». DTHYECKUE aCIEeKThl MCCICTOBAaHUN B
00J1aCTH peaKTUPOBAHMS T€HOMA M CTBOJIOBBIX KJIETOK.



I'enetnueckre (QakTopbl MOBBILIEHHON YYBCTBUTEIBHOCTH YEJIOBEKa K
(pU3HUECKOMY M XMMUYECKOMY 3arps3HEHUIO0 OKpY’Karollen cpenbl. I eneTnueckas
[IPEIPACIIOIOKEHHOCTD YEI0BEKA K ITATOIOTUAM.

JdemoHcTpanuun

Tabmuuel u cxembl: «Kapuotun uenoBeka», «MeToabl U3yyeHUs T€HETUKU
yesioBekay, «l eHeTndyeckue 3a001€BaHus YEIOBEKAY.

IIpakTnuyeckas padora «CoCTaBICEHHE U aHAIU3 POJLOCIOBHON.

Tema 15. Cenekuust OpraHu3MoB

JlomecTuKamusi W CEJIEKUHsA. 3apOXKICHHE CEIEKIMM M JIOMECTHKAILIHUH.
VYuenne H. W. BaBunoBa o IleHTpax mNpOUCXOXKICHUS H MHOT000pa3us
KYJbTYPHBIX pacTeHUU. Poip cenexkuuu B CO3JaHUM COPTOB PACTEHUU U TOPOJ
#uBOTHbIX. CopT, moOpoaa, MmMTaMM. 3aKOH TOMOJIOTMYECKHX pSAOB B
HacieACcTBeHHOM u3MeHunBoctd H. WM. BaBunoBa, ero 3Haduenue s
CEJICKIIMOHHOU PabOoTHhI.

Metonpl ceneKnMoHHOM paboTel. McKyccTBEHHBIH OTOOp: MaccoBbIA H
WUHIVBU1yaJIbHBIN. Oranbl ~ KOMOWMHALIMOHHOM  CEJIEKLHUH. HcnbiTanue
NpOU3BOJUTENEH MO MOTOMCTBY. OTOOp MO TEHOTUIy C TMOMOIIBIO OLEHKH
(deHoTHa MOTOMCTBA U OTOOP IO TEHOTHUITY € oMolbio aHanu3a JIHK.

HckyccTBeHHBIH ~ MyTareHe3 Kak  METOJA  CEJIGKIIMOHHOW  paboThI.
PannannoOHHBIN M XUMUYECKUNA MYyTareHe3 Kak UCTOYHUK MyTallMil y KyJIbTYPHBIX
¢opm opranuzmoB. Mcmonb3oBaHHE TE€HOMHOTO PEJAKTUPOBAHUS W METOJIOB
pexomOuHaHTHRIX JIHK /151 monmydeHus UCXOIHOTO MaTepuaia sl CeJIeKIUU.

[Tonyuenue MIOJIUILIIOUIOB. BnayTtpusnunosas ruOpuIn3aIus.
bnuskopoacTBeHHOE — CKpelnMBaHHWe, ~WiM  WHOpumuHr.  HepoacTBeHHoe
CKpelIMBaHUE, WIW ayTOpuauHr. ['erepo3uc W ero mpuuuHbl. Vcmons3oBaHue
rerepo3uca B cenekiuu. OtnanéuHas rubpuausanus. [Ipeogonenue Oecruiomus
MEXBUIOBBIX THOPUAOB. J{OCTH)KEHMSI CENEKIINKN PACTEHUN U KUBOTHBIX. «3enéHast
DeBoNoYULY.

CoxpaHeHHE M W3yYEHUE T€HETUYECKUX PECYpPCOB KYJIBTYPHBIX PAaCTCHHUI U
UX JUKUX poauYed Il CO3JaHMUsT  HOBBIX COPTOB U TUOpPUIOB
CEIIbCKOXO3MCTBEHHBIX  KYJIbTYp. /M3yuenue, coxpanenue u ynpaejeHue
2EHEeMUYECKUMU Pecypcamu CelbCKOXO3AUCNEEHHBIX U NPOMBICIOBbIX HCUBOTNHBIX
8 Yeax YIyuueHUus Cyuyecmsyiouux U co30anus Ho8blx Nopoo, JUHUL U KPOCCO8, 8
MOM uHucie ¢ NPUMEHEeHUEeM COBPEMEHHbIX Memo008 HAYYHbIX UCCIe008aHU,
nepeodosvix uoetli U nepcneKmueHbIX MmexHoI02UlL.

JdemoHcTpanumn

[Toptpersr: H. U. Basunos, M. B. Muuypun, I'. /. Kapneuenko, II. IL
Jlykesinenko, b. JI. Actaypos, H. bopnoyr, 1. K. bensies.



Tabnuibl v cxembl: «{eHTpBI TPOUCXOKIECHUS U MHOT000pa3usl KyJIbTyPHBIX
pacTeHuin», «3aKOH TOMOJIOTHYECKUX PSIJOB B HACIEACTBEHHOW M3MEHYUBOCTHY,
«Metonpl cenekuumny, «Otnanéunas rudpuauzanusy», «Myrtarenes.

IIpakTnuyeckas padora «lIpuBruBKa pacTeHHI.

Tema 16. BuoTexHo0JI0rus U CHHTETHYECKAsE OMOJI0T U

OOBEeKTHI, HCHOJIb3yeMble B OHWOTEXHOJOTHHU, — KIETOYHBIE U TKAHEBBIC
KYJIbTYpBHI, MHKPOOPTaHU3MBI, 170.4 XapaKTEPUCTHUKA. Tpaguunonnas
OMOTEXHOJIOTUA:  XJIeOOMeUeHrne, TMONIyYeHUE KHUCIOMOJOYHBIX MPOJIYKTOB,
BUHOJEIME. MukpoOuonornyeckuii cuHTe3. OOBEKThl MHKPOOMOIOTHUECKUX
TexHoJiorui. [Ipon3BocTBO Oenka, aMUHOKUCIOT U BUTAMUHOB.

Co3naHue TEXHOJIOTUM M MHCTPYMEHTOB II€JICHANIPABICHHOIO U3MEHEHUS U
KOHCTPYMPOBAHUSI TECHOMOB C 1LIEJIbIO MTOIYYEHUS OPraHU3MOB U UX KOMIIOHEHTOB,
COJIEp KalllUX HE BCTPEUAIOIIHUECS B MIPUPOJIC OMOCUHTETUYECKUE MY TH.

Knerounass unxenepusi. MeToapl KyJabTypbl KJIETOK W TKaHEH pACTEHUU U
#*uBOTHbIX. KpuobGanku. Comaruueckas THOpUAM3AlUS U  COMATHYECKHI
smOpuorene3. lcnosnp3oBaHWe TaljIONAOB B CEJICKIMU pacTeHuid. [lonyuenue
MOHOKIOHANbHBIX anmume. Mcnonv3o06anue MOHOKIOHANbHLIX U NOJIUKIOHAIbHBIX
anmumen 6 MmeouyuHe. VICKycCTBEHHOE OIUIOAOTBOpPEHHE. PeKOHCTpYKIUs
AUIEKIETOK U KJIOHUPOBAHUE KMBOTHBIX. METON TpaHCIUIAHTAUUU SI€p KIIETOK.
Texnonozuu 0300p08eHUs, KYTbIMUBUPOBAHUSL U  MUKDOKIOHATLHO20
DA3MHONCEHUSL CENIbCKOXO3AUCTBEHHBIX KYIbIMYD.

XpomMocoMHasi W TeHHass WHXKeHepusa. VICKyCCTBEHHBII CHUHTE3 TI€HAa U
koHcTpyupoBanue pekomOuHanTHbIX JIHK. Cozoanue mpamnceennvix opeanuszmos.
JlocT>keHUsT W TEpPCHEKTMBBI  XPOMOCOMHOM M T€HHOW  HMHXXEHEPHH.
DKOJIOTUYECKUE U ITUUECKUE TTPOOIEeMbl TEHHOM UHKEHEPHH.

Menunuackue o6morexnonoruu. [locrrenomuas nudposas meaununaa. TTHP-
TUarHocTuka. MeTaboJIOMHBIN aHaiu3, TEHOIICHTPUYECCKUN aHaJIN3 MpoTeoMa
YeJOBEKa I OLEHKH COCTOSIHHUS €ro 310poBbi. Vcmosib30BaHHWE CTBOJIOBBIX
KiIeTok. TapretHas Tepanus paka. 3D-Omommkenepus mnsa  pa3pabOTKu
(GbyHIaMEHTaTbHBIX OCHOB MEJMIIMHCKUX TEXHOJOTHH, CO3/IaHUS KOMIUIEKCHBIX
TKaHEW COYeTaHHEM TEXHOJOTHUH TPEXMEpPHOTro OmompuHTHHTA U cKaddoiauHra
JUISL pELICHUS 3a7a4 EPCOHAIM3UPOBAHHON MEIULIVHBI.

Co3aHue BEKTOPHBIX BaKIMH C LEJbI0 O0eCleuyeHus] KOMOMHHUPOBAHHOMU
3amuTel OT BO3Oynuteneid OPBU, ycraHoBieHUE MOJIEKYISIPHBIX MEXaHU3MOB
dynkimonupoBanusi PHK-cogepskamux BUPYCOB, BBI3BIBAIOIMIUX 0CO0O OIMACHEIC
3a001eBaHUS YEIIOBEKA U JKUBOTHBIX.

JdemoHcTpanumn

Tabnuipl u cxembl: «Mcronb30BaHUE MUKPOOPTAaHU3MOB B MPOMBIILICHHOM
MPOU3BOACTBEY, «KneTouHass nHkeHepus», «l eHHas UHKECHEPUS».



11 KVIACC

Tema 1. 3apoxkaeHue um pa3sBUTHE 3BOJIOLMUOHHBIX NpPeEICTABJICHUN B
OnoJIoruu

OpomononHas teopus Y. J[lapBuHa. Ilpennochuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb 1 Hay4yHas neareabHocTh Y. JlapBuHa.

JIB>KyIIIME CUIIBI 3BOJIIOIMY BUIOB o Y. J[apBuHY (BhICOKasi HHTEHCUBHOCTD
pa3MHOXEHHUS OpPraHM3MOB, HACJEJICTBEHHAas HM3MEHYMBOCTb, Oopbba 3a
CYILIECTBOBAHUE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmnenue cuntetnyeckor Tteopun dBomonuu (CTD). HelTpanpHas
teopuss sBomonMu. CoBpeMeHHas 3BOJIOLMOHHAsA  Ouojiorus. 3HAuYeHHE
ABOJIIOIIMOHHON TEOpUHU B (POPMHUPOBAHUH €CTECTBEHHO-HAYUYHOU KapTHUHBI MUPA.

JdemoHcTpanumn

[Toptpetsl: Apuctorens, K. JIunneit, XK. b. Jlamapk, 3. K. Cenr-Unep, XK.
Kroswe, Y. Hapsun, C. C. UerBepukos, 1. . lImansraysen, [Jx. Xonaein, . K.
benses.

Tabmumber u  cxembl: «Cucrtema xuBod mnpupoasl (no K. Jlunuero)y,
«JlectHuna xuBBIX cymectB (mo Jlamapky)», «Mexanusm (HoOpMHUpPOBaAHUS
NpUCTIOCOOJIEHU y pacTeHuii W >KUMBOTHBIX (1o Jlamapky)y», «Kapra-cxema
mapmipyra nytemectsus Y. lapsunay, «Haxoaku Y. JlapBunHay, «Dopmbl 60pbObI
3a cymectBoBaHuey», «lloponbr romybeit», «MHorooOpasue KyJIbTypHBIX (opMm
KarycTbl», «[lopoasl moManIHuX KUBOTHBIXY», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. J[lapBuny)», «CxemMa COOTHOUIEHUS JABWXKYIIUX CHJI SBOJIOLUNY,
«OCHOBHBIE TIOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJTIOIIUN Y.

Tema 2. MUKPOIBOJIIOIMS U €€ pPe3yJIbTaThl

[Tonynsuus Kak 3ieMeHTapHas eAuHula 3Boourd. COBpEMEHHBIE METObI
OLICHKM TEHETUYECKOTO pPa3HOOOpa3usi W CTPYKTYphl mnomyisiuuid. 3Menenwue
reHopoHa TOMYJSIMU KaK dDJIEMEHTApHOE SBOJIOIMOHHOE SBJICHHE. 3aKOH
reHetndeckoro paBHoBecus Jx. Xapau, B. BaitnOepra.

OnemeHTapHble (AKTOPBI (IBUIXKYIIUE CHUJIBI) HBOJIONUU. MyTallMOHHBIN
mpouecc. KomOunatmBHAs u3MeHUHMBOCTh. Jlpeid TeHOB — ciydaifHbie
HEHAIPaBJICHHBIC W3MEHEHHS 4YacTOT ajuieled B momymsinuax. O dext
OocHOBatens. Jgpgexm Oymuliounoeo eopaviuuka. CHUdNCEHUE 2eHemUYecKo20
pasHoobpazusn: npudunsl u cireocmeus. llpossenenue sggexma opetipa eenos 6
oonbwiux  u  manvlx  nonyaayusax. Mwurpanuu.  W3onsmus  MOMYJISIINA:
reorpadudeckas (IpoCTpaHCTBEHHAs ), Oroorndeckas (pempoayKTHBHAS).

EctectBeHHbIii 0TOOp — HampaBiusomuii  (Gakrtop HBomOIUU. DOPMEI
€CTECTBEHHOro  0TOOpa:  JABWKYUIUW, CTaOWIM3UPYIOIIMM,  pa3pbIBAOLIUM
(mu3pyntuBHbiit). [lonoBoit oTOOp. BO3HHKHOBEHHE W 3BOJIONUS COLUAIBHOTO
MOBEJICHUSI )KUBOTHBIX.



[IprcnocOONEeHHOCTh  OPraHU3MOB  KaK  PE3yJbTaT  MHUKPOIBOJIIOIMH.
Bo3HuKHOBEHHME  MpUCHOCOONEHHM y  opraHu3sMoB.  ApoMopdo3bl U
uauoanantauuu. Ilpumepsl npucnocoOIeHUu y OpraHu3MOB: MOP(OJIIOTHYECKHE,
¢uznonoruueckue, - OMOXMMHYECKHE,  MoBeneHuYeckne.  OTHOCUTEIBHOCTH
MIPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepun u cTpykTypa. BuumooOpa3oBanue Kak pe3yibTar
MUKpO3BOMIOIMHU. M3omsauust — kioueBod (akTop BuaooOpazoBanus. Ilytu u
CrocoObl BUJI000pa30BaHUS: aJIONAaTPUUYECKOE (reorpaduueckoe),
CUMITATPUYECKOE (9KOJIOTHYECKOE), «MTHOBEHHOE (monumIonn3anus,
rubpuan3zanus). JJmuTeabHOCTh YBOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3mMbl GOpMUPOBAHUSL OMOJIOTMUECKOTO pa3HOOOpa3usl.

Ponb  »BONMIOIIMOHHONW  OWOJOTMKM B pa3pabOTKE HAyYHBIX METOJOB
coxpaHeHus: 6ropazHooOpasus. MUKPOIBOIIOLHUS U KOABOJIIOLUS MApa3uTOB U UX
x03sieB. MexaHu3Mbl (POPMUPOBAHMS YCTOWYUBOCTH K aHTHOMOTUKAM M CIOCOOBI
O0pBLOBI C HEW.

JdemoHcTpanumn

[Toptpetsl: C. C. YeTBepukos, 3. Maliip.

Tabmuupr w cxembl: «MyTallMoOHHAsT W3MEHYHBOCTHY, «llomynsinuronHas
CTPYKTypa BHuIa», «CxeMa mposBiieHus 3akoHa Xapau—BaitnOepray, «/IBmwxkyiue
CWJIBI HBOJIIOIUNY, «IKOJIOTHYECKass U3OJSAIUS MONMYJSUNA CeBAHCKON (openny,
«eorpaduyeckas M3ONSAIMUS  JTUCTBEHHUIBI CHOUPCKOM UM JTMCTBEHHUIIBI
naypckoity, «IlonynsiuuOHHbBIE BOJIHBI YUCIEHHOCTH XUIIIHUKOB U KEPTBY», «Cxema
JEHUCTBUSL €CTECTBEHHOrO 0TOopa», «DopMbl OOpbHOBI 3a CYIIECTBOBAaHHUEY,
«MHpycTpraibHbld MellaHu3M», «KuBble uckonaembie», «lIokpoBUTENBCTBEHHAS
OKpacka AKUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX),
«Dusnonornueckue ananrtanun», «lIlpucrnocoOIeHHOCTh OpraHu3mMoB © €€
OTHOCHUTEJIBHOCTHY, «Kputepuu Buga», «Buabl-aBoiiHukn», «CTpyKTypa BHAa B
npupojie», «Crocobsl BuI000pazoBaHus», «l'eorpapuyeckoe BHI000pa3oBaHUE
TpEX BUIOB JAHABIIIEH», «IKOJIOIMYECKOe BUI000pa30BaHUE BUIOB CHHHID,
«ITomumuonsl pacteHuit», «KamycTHO-peeuHbIil THOPUITY.

ObopynoBanue: repbapun pacTeHUH, KOJUIEKIIMA HACEKOMBIX, Uydesia ITHIL U
3Bepeil C MpuUMepaMu pa3IMYHBIX TMPUCIIOCOOJICHUH, dYydella NTHUI[ U 3Bepei
pa3HBIX BHJOB, repOapuu pacTeHUl OJM3KUX BUIOB, 00pa30BaBIIMXCS
Pa3IMYHBIMU CIIOCOOAMHU.

JlabopaTopHas pa6ora Nel «BeisiBneHHe W3MEHYUMBOCTU y 0COO€H OJHOTO
BUJIA».

JlabopaTtopHass paGora Ne2 «lIpucmocoOneHuss OpraHu3MoOB W HUX
OTHOCHUTEJbHAS LIEJIECO00Pa3HOCTD.



JlabopaTtopHas padora Ne3 «CpaBHeHHE BHUAOB MO MOP(OJIOTHUECKOMY
KPUTEPUIO».

Tema 3. Maxkpo3Boonus U €€ pe3yJbTaThl

Meronpl  M3yyeHMs  MakpodBoJroUMU. llameoHTONOrMYECKHE  METOMBI
u3yueHust odBosonuu. llepexogubie  GopMbl M (QUIOTEHETHYECKUE  PSJIBI
OpraHU3MOB.

buoreorpadguyeckne Meronbl u3ydeHus 3Bomonuu. CpaBHeHUE QGIOpHI U
dbayHsl MaTEepUKOB M OCTpOBOB. buoreorpaduueckue obGmactu 3emun. Bumbi-
DHJIEMUKHU U PEITUKTHI.

OMOpUOIOTUYECKUE U CPABHUTEIBLHO-MOPGHOIOTHYECKUE METOAbl M3YyUCHUS
3BOMIOIMU. ['eHeTHYeCKHMEe MEeXaHWU3Mbl HBOJIOIMU OHTOI€HE3a M MOSIBICHUS
ABOJIIOIMOHHBIX ~ HOBIIECTB. [ 'OMOJIOTMYHBIE W  AHAJOTUYHBIE  OPTaHBbI.
Pynumentapuble  opranbl M aTaBU3Mbl.  MOJEKYJIIPHO-TEHETUYECKHUE,
OMOXMMHYECKHEe U  MaTeMaTUYeCKHue  METOJbl  HM3Y4YCHHUS  DBOJIOIMHU.
I'omonoruunpie TeHbl. COBPEMEHHBIC METOJbI TOCTPOSHUS (PUIOTEHETHUYECKUX
JEPEBBEB.

XpOMOCOMHBIE MyTallMHM ¥ SBOJIIOIMSI TECHOMOB.

OO6rue 3aKOHOMEPHOCTH (MpaBWiIa) SBOJIONUU. [IpuHyun cmenvl yHKYuULL.
HeoOpatumocTs 3Bostonnu. ApanTtuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJIIOLIUH.

JdeMoHCcTpamuun

[Toptpetsr: K. M. Bap, A. O. Koanesckuii, @. Mromiep, 3. [ 'ekkenb.

Tabnuuel 1 cxeMbl: «DUITOreHETUYECKUI PSIT JIOMIATN», «APXEONTEPUKC,
«3Bepo3yObie  smiepbl»,  «Cteromnedans»y,  «Punmodute»y,  «CemeHHBIE
naropoTHUKNY, «buoreorpaduueckue 30HBI 3eMiny», «Jlpeiid KOHTHUHEHTOBY,
«PenukThly, «HaudanpHble cTaguu SMOPUOHAIBHOTO Pa3BUTHS TO3BOHOYHBIX
KUBOTHBIX», «['OMOJOTMYHBIE W AaHAJOTHYHbIE OpraHbl», «PyIuMeHTh»,
«ATaBU3MBI», «XpOMOCOMHBICE HAOOpHI UEJIOBEKAa M IIWMIIaH3e», «[ IaBHBIC
HaIPaBJICHHS 3BOJONHIY, «OO0II1e 3aKOHOMEPHOCTH SBOTIOLIUN.

O6opynoBaHue: KOJUICKIINH, TepOapuu, MYISDKA HCKOMAeMBIX OCTAaTKOB
OpPraHU3MOB, MYJISI’KU TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIMM HACEKOMBIX.

Tema 4. IIponcxoxaeHne u pa3BuTHE )KU3HU HA 3emJie

HayyHnbie rumore3pl NPOUCXOXKACHUS KU3HM Ha 3emiie. AOUOreHe3 u
naHcrnepmusi. JloHayuHble TPEACTABICHUS O 3aPOXKIACHUU KU3HU (KPEALIMOHHU3M).
['unore3a MOCTOAHHOTO CaMO3apOXKACHUS KU3HU U €€ ONTPOBEPKEHUE OornbITaMu O.
Penu, JI. Cnanmnannanwu, JI. [lactepa. [Iporcxoxaenne >kxu3HU B aCTPOOHOIOTHSI.

OcHOBHBIE 3TaIbl HEOPraHU4ECKOU DBOJIIOLIUU. [InanerapHas
(reosoruyeckasi) HSBOJIONUSA. XHUMHYECKas OJBOIIONMUSA. AOHWOTEHHBIM CHHTE3



OpraHnyeckux BemecTB u3 HeopraHmyeckux. Omeir C. Mumepa un I'. HOpm.
O6pazoBanue mnoauMepoB u3 MoHOMepoB. KoamepBatHas rumore3a A. .
Onapuna, runore3a nepBuuHoro OymnboHa J[x. XonaeiHa, reHeTnyeckas TMIoTe3a
I'. Mémnepa. Pu6Go3umbl (T. Yek) um rumoresa «wmupa PHK» VY. TI'mnGepra.
dopMmupoBaHrue MEMOPAH U BO3HUKHOBEHUE MPOTOKIIETKH.

HUcropus 3emnu u Meronpl €€ wu3ydyeHus. lckomaemple OpraHudecKue
octatku. ['eoxpononoruss u e€ wmeronbl. OTHOCUTENbHAsT M  A0OCOJIOTHAA
re0XpOHOJIOTHS. ['€0OXpOHOIOrHYeCKas IKana: 30HbI, APbl, IEPUOJIBI, JTTOXU.

HavanpHbple dTanbl oOpraHmyeckord sBostouud. [losiBIeHMe W 3BoOJIOLUS
NEPBBIX KIETOK. DBOJIOIUS MeTaboyin3mMa. BO3ZHUKHOBEHUE MEPBBIX 3KOCHCTEM.
CoBpeMeHHble MUKPOOHBIE OMOMIEHKN KaK aHaJOr MEepBbIX Ha 3emiie COOOIIECTB.
CrpomaronuTsl. [IpokapuOTHI U 3yKapUOTHI.

[IpoucxoxieHre 3ykapuoT (CUMOHOreHe3). DBOIIOIMOHHOE MPOUCXOKACHHUE
BUpycoB. IIpoucxoxkieHrne MHOTOKJIETOYHBIX OpPraHU3MOB. BoO3HHKHOBEHHE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPIraHU3MOB.

OcHOBHBIE 3Tambl 3BOJIOLUMU BBICIIMX pacTeHHil. OCHOBHbIE apoMop(}o3bI
pacreHui. Bpixon pacreHuit Ha cymy. llosiBieHue CHOpPOBBIX pacTEeHUU W
3aBoeBaHue uMHU cymu. CemeHHble pacTeHus. lIpoucxoxkaeHue LIBETKOBBIX
pacTeHHui.

OcCHOBHBIE ATallbl 3BOJIOLMU KUBOTHOTO Mupa. OCHOBHBIE apoMOpPGO3bI
KUBOTHBIX. BeHjckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIEHHE COBPEMEHHBIX
TunoB. IlepBeie XopnoBbie KUBOTHBIE. JKHU3HB B BOJE. DBOIIOLMS MO3BOHOYHBIX.
[Ipoucxoxaenne ampuouit u pentwinid. [IpouUCXOXIeHHE MIICKOTMUTAIOMNX U
ntur. [lpunmun xmodeBoro apomopdosa. OcBoeHHEe O€ClO3BOHOYHBIMU |
O3BOHOYHBIMU KUBOTHBIMHU CYIIU.

PazButre xu3Hu Ha 3emie MO 3paM U MepuoiaM: apxeu, MPOTEPO30il,
nmajgeo30i, Me3030H, KaiHO30#. OOmas  XapakTepucTHKa KIUMara W
IeOJIOTMYECKUX IpoueccoB. llosiBneHne M pacuBeT XapaKTEpHBIX OpPraHU3MOB.
VYrneoOpa3oBaHue: €ro yCIOBHS U BIUSHUE Ha Ta30BbIil cOCTaB aTMOC(EpHI.

MaccoBble BBIMUPAaHHS — 3KOJOTMYECKHE KPHU3UCHI Ipouuioro. IIpuuuner u
CJIECTBUS MAacCOBbIX BbIMUpaHUU. COBPEMEHHBIA 3KOJIOTMYECKHM KPU3HUC, €ro
ocobennoctu. [Ipobaema coxpanenus 6brnopazHooOpasusi Ha 3eMIe.

CoBpeMeHHasi cUCTeMa OpraHM4YecKoro mupa. [IpuHIunsl Kiraccuduxauu
oprann3MoB. OCHOBHBIE CUCTEMAaTHYECKHUE TPYIIIbI OPraHU3MOB.

JdemoHcTpanumn

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

Ta6munbl u cxembl: «Cxema ombita ®@. Penny», «Cxema onwita JI. ITactepa mo
M3YyUYECHUIO CamMO3apoxIeHUs xu3Hu», «Cxema ombita C. Mumnepa, I'. IOpwm»,



«JTanbl  HEOPTraHMYECKOW  ABOJMOUUN»,  «l'€OXpOHOJOrHYecKas  IIKajaay,
«HayvanbHble dTanbl OpraHUueckoi IBostonuny, «CxemMa o0pa3oBaHUS DYKAPUOT
nyTéM cuMmOuorenesa», «Cucrema >XUBOM mpuponb», «CTpoeHUE BHpYyCay,
«Apomopdo3bl  pacteHui», «Punnodutb», «OTHOKIETOYHBIE BOJIOPOCINY,
«MHOroknerounsle Bopopociany», «Mxu», «llanopotHukn», «l 0JI0OCEMEHHBIE
pacteHuss», «Opra"bl LBETKOBBIX pacTeHUil», «Cxema pa3BUTUA KUBOTHOTO
Mupa», «ApomMopdo3bl KUBOTHBIX», «lIpocteitmuey, «KuileuHOMOTOCTHBIEY,
«IInockue 4EpBUY, «UnEeHUCTOHOTUEY, «PwIOBIY, «3€MHOBOJIHBIEY,
«IIpecmbikaromuecs», «lItume», «Mnekonuraromuey, «Pa3BuTHe KHU3HU B
apXerucKou 3pey», «Pa3BUTHE KU3HU B MPOTEPO3OUCKOMN 3pe», «Pa3zBuTue KHU3HU B
11aJIC030MCKOU dpe», «Pa3BuTue )XU3HU B ME3030MCKOU 3pe», «Pa3Butne xu3HU B
KailHO30MCKOM 3pe», «COBpEMEHHAsI CUCTEMA OPraHUYECKOTO0 MUPaY.

O6GopynoBaHue: repOapuu pacTEHUM Pa3IUYHBIX OTACJIOB, KOJUICKIIUU
HAaCEKOMBIX, BIIA)KHbIC MpenapaThl KUBOTHBIX, PAKOBUHBI MOJIJTIOCKOB, KOJJIEKIIUU
UTJIOKOKHUX, CKEJIEThl TO3BOHOYHBIX J>KMBOTHBIX, 4Yydela MNOTUIl W 3BEpPEH,
KOJUIEKIIMA OKAMEHEJIOCTEM, TMOJE3HbIX MCKOMAEMBIX, MYJSKM OpPraHUYeCKUX
OCTaTKOB OPTraHU3MOB.

Bupryaabnas JgabopatopHas pabora «MogeaupoBaHUE  OIBITOB
Muiepa—tOpu 1o u3y4eHno aOMOTeHHOTO CUHTE3a OPTraHUYEeCKUX COSUHEHUN B
NEPBUYHON aTMOchepey.

JlabopaTopHas padora Ne4 «/M3ydeHune U ONnMcaHUE UCKOMAEMbIX OCTAaTKOB
IPEBHUX OPTraHU3MOBY.

IIpakTuyeckass padora «l3ydeHwe 0COOCHHOCTEH CTPOCHHUS PACTCHUIA
Pa3HBIX OTIEIIOBY.

IIpakTuyeckas padora «l3yueHne ocoOEHHOCTEH CTPOCHHUS MO3BOHOYHBIX
KABOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJI0BeKa — AaHTPOIOIeHe3

Paznens!  3amaun anTponosiorni. MeToapl aHTPOTIOJIOTHH.

CraHoBlIeHHE TPEACTABICHUN O MPOUCXOXKICHUM 4elloBeKa. Penurunosnbie
BO33peHUs. COBPEMEHHbBIE HAYYHbIE TEOPUH.

Cx0ACTBO YeNnoBeKa C )KUBOTHBIMU. CUCTEMATHUECKOE MOJIOKEHHUE YEJIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA C  JKMBOTHBIMH:  CPAaBHUTEIBHO-
MOP(OJIOTUUECKHE, AMOPHOJIOTUYECKHE, (bU3HO0I0T0-OMOXUMIYECKHE,
noBejeHueckre. OTIMums 4enoBeKa OT )KUBOTHBIX. [IpAMOX0XKIeHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra M BTOPOM CUTHAJIBHOU
CHCTEMBI.

JBuxymme cuibl (pakTopbl) aHTPOMOTEHE3a: OMOJIOTHUYECKHUE, COIMAIBHEIE.
CooTHolieHre OMOJIOrMYECKUX U COIMATIbHBIX (JaKTOPOB B aHTPOIIOT€HE3E.



OcHOBHBIE CTaauM aHTpororeHesa. PaHHHMe 4YenoBEeKOOOpa3HbIE 00E€3bsIHBI
(MpOKOHCYJIbI) U paHHUE MOHTHIBI — OOILIME MPEIKH YeIOBEKOOOpa3HbIX 00€3bsiH U
MoIed. ABCTPAJONUTEKH — JBYHOTHE NMPEAKU JOJAcH. UenoBEK yMelbli, IepBbIe
U3TOTOBJICHUS OPYIMM Tpyaa. UenoBeK NMPSIMOXOISIIUN U MEPBBIM BBIXOJ JIIOACH
3a mnpenensl  Adpuku. YenoBek reimenbOeprckuii  — 0oOmMMA  MperoK
HEaHIepTaJbCKOr0 YEJIOBEKA M YEJIOBEKA pa3yMHOro. YeaoBeK HeaHIepTaIbCKHUI
KaK BHUJ JIIOJEH XOJIOAHOrO KiuMara. YemoBeK pa3yMHbId COBPEMEHHOI'O THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a TmpeaenamMu Adpuku.
[TaneoreneTnka v najeoreHOMUKA.

DBOJIIOIUSL COBPEMEHHOT0 uenoBeka. EcTecTBeHHBIH OTOOp B MOMYJISIUSX
yesoBeka. MyTalnMoHHBIM Tpoliecc W mojauMopdusM. [lonmynsiuoHHbIE BOJHBI,
npeiid reHoB, Murpanus U «3OQPEKT OCHOBATEINS» B MOMYJISIUIX COBPEMEHHOTO
YEJI0BEKA.

Yenoseueckue pacel. Ilonsitue o pace. bonbmume pacel: eBporeougHas
(eBpasmiickasi),  aBcTpajoO-HerpoujHasi  (dPKBaTOpHAJIbHAs),  MOHTOJOHIHAS
(a3maTcko-amepukaHckas). Bpemss u myTu paccelieHHsl 4eloBeKa IO IUIaHETe.
EnuncTtBO  uyenoBeueckux  pac. HayuHas  HECOCTOATENBHOCTh — pacu3Ma.
[IprcnocoONEeHHOCTh YelOBeKa K Pa3HbIM YCIOBHSM OKPYXKAIOIIEH Cpebl.
Bnusinue reorpaduueckoit cpenbl U Apedipa TeHOB Ha MOPQOJIOTHIO H
(U3HOIOTHIO YEIOBEKa.

MexauciuIuinHapabie  MeToAbl B (u3uyeckoil  (OMOJIOTrHYECcKOi)
AHTPOIIOJIOTHHM.  ODBOJIIOUMOHHASL ~ AHTPOINOJOTHMA U MAaJCOaHTPOIIOJIOTHS
YeJIOBEUYECKUX NOMYJALMNi. bruocomnumanbHble MCCIEN0BaHUS NMPUPOIbI YeTOBEKa.
HccnenoBanne KOBOIIONUH OMOJIIOTHYECKOTO M COIMATIBLHOTO B YEJIOBEKE.

JdeMoHCcTpanuu

[Toptpetsr: Y. JapBun, JI. JIuku, A. . Porunckuii, M. M. I'epacumos.

Tabmumpl 1 cxembl: «KMeTOIbI aHTPOIOJIOTHNY, «[ 0JIOBHON MO3T YeIOBEKay,
«YenoBekooOpa3Hbie 00€3bsiHB», «CKeNeT dYeloBeKa W CKENeT IIHUMITaH3ey,
«PynMMeHTHI U aTaBU3MbDY, «JIBUXKYIIUE CUIIBI aHTPONIOT€HE3a», «DBOIIOLUOHHOE
IpEeBO  4eJoBeKa», «ABcTpanonuTtek», «YenoBek  ymenbli», «YemoBek
NpSIMOXOIAIINIY, «JleHnucoBckuil yenoBek» «Heannepranbip», « KpoMaHbOHITED,
«IIpenku yenoBekay, «ITarbl HBOIIOLNH YEIIOBEKay», «Packl uemoBekay.

OGopynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, MPEAMETOB  MaTepHaIbHOM
KyJIbTYyphl ~TIPEAKOB 4YEJOBEKa, penponaykiuu (dbororpaduu) KapTHuH C
MudoIOTHIECKUMU W OHMOJIEHCKUMH CIOKETaMH TPOUCXOXKICHUS YeJIOBEKa,
doTorpadur HaXOJOK UCKOMMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YEIOBEKa, MOJICIh
yeperna 4YejaoBeKa M Yepena I[IAMIAH3€, MOJEIb KHUCTH 4YEJNIOBEKa M KHUCTH
IIMMIIAH3€, MOJEIIA TOPCa MPEIKOB YETOBEKA.



JlabopaTopHasi padora NeS «M3ydeHue ocoOOEHHOCTEH CTPOEHUS CKeleTa
YEJIOBEKA, CBS3AHHBIX C MPSAMOXO0KICHUEM.

IIpakTnyeckas padora «3yyeHne SKOJIOTrMUECKHUX aJalTallui YEJIOBEKay.

Tema 6. Jkosoruss — HayKa O B3aMMOOTHOLICHUSIX OPraHU3MOB U
HAJJOPraHU3MEHHBIX CUCTEM C OKPYKaloIUel cpeaoi

3apoxaeHue U pazBuTHe dKkojgoruu B Tpyaax A. I'ymboneara, K. @. Pymse,
H. A. Cesepuona, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Pa3gensl u 3amaun
9KO0J0ruH. CBS3b 3KOJIOTMH C APYTUMU HayKaMU.

Meronbl 3konoruu. IloneBble HabMOIEHUS. DKCHEPUMEHTHI B DKOJIOTHH:
npupoaHble W JabopaTopHble. MojenupoBaHue B 3KOJOTMH. MOHHUTOPUHT
OKpY’KaroIIen Cpeibl: JIOKAJIbHBIN, pETHOHATBHBIN U TJI00ATBHBIM.

3HaueHUE OKOJOTMYECKMX 3HAHUW I YEJOBEKAa. JKOJOTMYECKOE
MHUPOBO33pEHUE KaK OCHOBA CBSI3€M 4YelloBeuecTBa € MpUpoAoi. POpMHpPOBAHHE
AKOJIOTUYECKOHN KYyIbTYpbl U 3KOJOTHUECKON I'PaMOTHOCTH HACEJICHHUS.

JdemoHcTpanumn

[Toptpersi: A. I'ymGonsar, K. @. Pynbe, H. A. Ceseprio, 3. I'ekkenb, A.
Tencnu, B. H. Cykaués.

Tabnuupsl u cxembl: «Pasznensl skojorumy», «Mertoabl skonorun», «Cxema
MOHUTOPHUHIA OKPYKAIOLIEH CPEeabI».

Tema 7. Opranusmsl U cpea 00MTAHNUS

Okonoruyeckue (HakTopbl U 3aKOHOMEpPHOCTH UX nerctBud. Kiaccudukanus
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHYECKUE, OMOTHYECKHE, aHTpornorennsie. O0iume
3aKOHOMEPHOCTH JEUCTBHUS 3Kojorudeckux (akropos. IIpaBmio muanmyma (K.
Mmpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOHOHTHBIC
OpraHU3MBlI.

AbGuotndeckue Gakroppl. CBeT Kak »Kojoruueckuit dakrop. JleicTBue
Pa3HBIX YYACTKOB COJHEYHOrO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTUYECKHUE TPYIIIbI
pacTeHHl M >KUBOTHBIX IO OTHOLIEHHIO K cBeTy. CHUTrHaibHas poJib CBETa.
doTonepruoan3M.

Temneparypa kak skosiormueckuii ¢aktop. JleiicTBue Temmepatypsl Ha
opraHu3Mmsl. [loMkuIOTEpMHBIE U TOMOWOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHbBIE U
CTEHOTEPMHbBIE OPraHU3MBI.

Bnaxnocts kak skomormdeckuil ¢aktop. Ilpucmocobnenuss pacteHmii K
Mo/Iep ka0 BomHOTO Oanmanca. Knaccudukamusi pacTeHU MO OTHOIICHHUIO K
Bojie. [IpucnocoOsieHnst >)KMBOTHBIX K U3BMEHEHHUIO BOJHOTO PEXKUMA.

Cpenbl oOuTaHUsS OPraHU3MOB: BOJHAs, HA3€MHO-BO3AYIIHAs, MOYBEHHAas,
NIyOMHHAsT ~ TMOAINOYBEHHAs,  BHyTpUOpraHu3dMeHHas.  DU3UKO-XUMHUUYECKHUE
OCOOCHHOCTU cpea o0uTaHus opraHu3MoB. lIpucnocoOsieHusi OpraHu3MoOB K
KU3HU B Pa3HbIX Cpeliax.



buonornueckue putmbl. BHemHue u BHyTpeHHHE putmbl. CyTOYHBIE U
roguyHbie puUTMbL. [IpHcOCOOIEHHOCT, OPTraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUU JKU3HU.

XKuznennsle Qopmbel opranusmoB. lloHsTne o KuzHeHHOM (opme.
Kusznennsie HOpMbI paCTCHUN: JE€PEBbsI, KyCTAPHUKH, KyCTAPHUYKHA, MHOTOJICTHHUE
TpaBbl, OJHOJICTHHE TpaBbl. JKu3HEHHbIE (OPMBI >KUBOTHBIX: THUIPOOHOHTHI,
reoOMOHTHI, a3pOOHOHTEI. OCOOCHHOCTH CTPOEHUS M 00pa3a KU3HH.

buornueckue (bakTopBhI. Bunel OMOTUYECKHUX B3aMMOJICCTBUM:
KOHKYPEHIIHS, XUIITHUYECTBO, cUMON03 u ero ¢opmbl. [lapazutusm, koomnepanus,
MyTyaJlu3M, KOMMEHCcAJIU3M (KBapTUPAHTCTBO, HaxJieOHUUecTBO). HeTpoduueckue
B3auMoOJeHcTBUs  (Tomuueckue, (Gopudeckue, (padbpuueckue).  3HAUCHUE
OMOTHYECKUX B3aUMOJICUCTBUU IS CYIIECTBOBAHHMS OPTraHU3MOB B Cpeje
obutanus. [[puHIIUI KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoHcTpanumn

Tabmuupl W cxeMbl: «Jkojmoruueckue (axtopel», «CBETOBOM CHEKTP»,
«DKOJIOTUYECKUE TPYMIbI )KUBOTHBIX MO OTHOLICHUIO K CBETY», «TEIIOKPOBHBIE
KUBOTHBIE», «XOJOJHOKPOBHBIE KUBOTHBIE», «DU3MOJOTMYECKUE aJanTaluu
KUBOTHBIX», «Cpeabl OOWTaHUS OpPraHU3MOB», «bBHUOJIOTHYECKHUE PUTMBIY,
«Kuznennsie  Gopmbl  pacteHuit», <« Ku3HeHHbIE  (QOPMBI  KUBOTHBIXY,
«IKOCHCTEMA IMIMPOKOJIMUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOTIO Jecay, «Llenn
nuTaHus», «XumHudectBo», «llapazutuzmy, «Konkypenmus», «CuMOuo3y,
«KomMeHcanuzmy.

O6opynoBanue: repdapuyd pacTEHUN W >KUBOTHBIX, MPUCIOCOOJICHHBIX K
BIUSHUIO PA3JIUYHBIX JKOJIOTHUYECKUX (PAKTOpPOB, repOapuu CBETOJHOOUBHIX,
TEHETIOOMBBIX U TEHEBBIHOCIWBBIX PACTEHUN, CBETONIOOUBBHIC, TCHEIIOOUBBIE U
TEHEBBIHOCIMBBIE KOMHATHBIE pPACTEHUs, TepOapr U KOJUICKIIUU TEII0OTI0OUBHIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PACTEHUM, dydesia MTHI U 3BEpeH, repOapuu
pacTeHuil, oTHocSImUXCsA K Turpodurtam, kcepoduram, mezoduraMm, KOMHATHBIC
pacTeHus] JAHHBIX TPYII, KOJJIEKIIMHA KMBOTHBIX, OOMUTAIONINX B Pa3HBIX Cpeaax,
repOapul M KOJUICKIIMM PACTEHUH M IKUBOTHBIX, OOJIAAIONIUX YepPTaAMHU
MIPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHMSIM YCIOBUH KU3HH, repObapuu u
KOJUICKITUU DPACTEHW M >KUBOTHBIX PA3IUYHBIX >KU3HEHHBIX (DOpPM, KOJUIEKIIMH
KUBOTHBIX, YUJACTBYIOIIUX B PA3IMYHBIX OMOTHUECKUX B3aUMOJICHCTBUSX.

JlabopaTopHasi pa6ora Ne6 «BrIsBIeHHE TTPUCTIOCOOICHUIA OPTaHU3MOB K
BIIUSIHUIO CBETA».

JlabopaTopHasi pa6ora Ne7 «BpIsBIeHHE TPUCTIOCOOICHHIA OPTaHU3MOB K
BIIUSIHUIO TEMIIEPATYPHI».

JlabopaTtopHas paGora Ne8 «AHaroMuueckne OCOOCHHOCTH PACTEHUM W3
Pa3HBIX MECT OOUTAHUS.



Tema 8. Dkos10rust BUA0B U NOMYJISIIM A

DKOJIOTHYECKHUE XapaKTEePUCTUKHU MOIYJISLIH. [Monmynsums Kak
Oouosiornueckas cuctema. Poiab HEOMHOPOAHOCTH Cpelibl, GU3UYECKUX OaphEpPOB U
0COOCHHOCTEM OUOJI0TUU BUAOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOU CTPYKTYPhI
nonyisiuuii. OCHOBHBIE TIOKA3aTEeNIW MOMYJSLMU: YHUCICHHOCTh, IIJIOTHOCTb,
BO3pacTHasT W TOJIOBasg CTPYKTYpa, pPOXKIAEMOCTb, HPUPOCT, TEMI pOCTa,
CMEPTHOCTh, MUTPALIUSL.

DKOJIOTHYECKAs CTPYKTypa nomyianuu. OUeHKa YUCICHHOCTH IMOMYJISIUU.
JlvHamuka monynsiuuu U €€ peryisiuus. BUOTMYECKMi MOTeHUWal MOIMYJISIUY.
MoaenupoBaHue TMHAMUKU NonyJisiiuud. KpuBbie pocTa YUCIEHHOCTH MOMYJIAIUH.
KpuBbie BbDKMBaHUs. Perynsiuss YUCICHHOCTH TOMYJAIUN: pPoJib (PaKTOPOB,
3aBUCAIINX W HE 3aBUCSIINX OT IIOTHOCTH. JKOJOTUUECKUE CTPATeTUH BUAOB (I- U
K-ctparerun).

[TonsiTue 00 »KoJIOTMYECKON HUIE BHaa. MecTtooOutanue. MHoroMepHas
MoJziesb 3Kojormueckor Humu Jx.M. XatunmHcOHa. PasMepsl 3KOJIOTMYECKOU
Huiy. [loreHunanbHas U peaaTu30BaHHAS HUIIIM.

Bua kak cucrema mnonynsiuuid. Apeayibl BUAOB. BHUAbl U MX KWU3HECHHbBIC
CTpaTeruu. JKOJOTHYECKNE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEACHUSI M MUTpalldid >KUBOTHBIX. buojormyeckue
WHBa3UM 4Yy>KEPOIHBIX BUIOB.

JdeMoHCcTpamuun

[Toptper: dx. . XaTuyuHCOH.

Tabmumbel M cXeMbl: «DKOJIOTHYECKHE XapPaKTEPUCTUKU TOMYJISIIUNY,
«ITpocTpaHcTBEHHass  CTpyKTypa  MoOnyjsanuu», «Bo3pacTHble  OUpaMUIbl
nonynsuuny, «CKOpPOCTh  3acelieHUsl MOBEPXHOCTH 3€MJIM  Pa3IMYHBIMU
opranuzMamMmn», «Mogenb s3kosorndeckot Humu k. M. Xatuunconay.

O6opynoBaHue: repoapuu pacTeHUM, KOJUICKIIMH )KHBOTHBIX.

JlaGopaTtopnas padora Ne9 «lIpucmocoOneHusi ceMsH pacTeHUH K
PAaCCETICHUION.

Tema 9. IKos10rus CO00MIECTB. IKOJOrHYeCKHe CUCTEMBbI.

CooOmectBa opranu3MoB. buoneHo3 u ero crpykrypa. CBs3um MEXKIy
OpraHu3MaMHy B OHOLIEHO3E.

OkocucteMa kak oTkpbiTas cucteMa (A. JIx. Tencnu). DyHKUUOHATbHbBIE
OJIOKM OpraHM3MOB B D3KOCHCTEME: IPOAYLCHTBI, KOHCYMEHTBI, PEIYIICHTHI.
Tpodudeckne ypoBHu. Tpoduueckue 1enmum W CeTH. AOHMOTHYECKHE OJIOKH
skocucteM. [1ouBbI U Wbl B 3KOCHCTEMax. KpyroBopoT BEMIECTB U MOTOK YHEPTUU
B DKOCHCTEME.

OcCHOBHBIE  TIOKa3aTeJIM  DKOCHUCTEMBI. bHomacca ©  OPOAYKIHS.
DKOJOTUYECKHUE TUPAMHIBI YKCE, OMOMACCHI M HEPTHH.



Jlunamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. Daykmyayuu.
HanpaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOHIECTB — cykueccuu. llepBuuHbie U
BTOPHYHBIC CYKIIECCHM W WX TMPUYUHBL. AHTPOIIOTCHHBIC BO3ACHCTBUSA Ha
cykueccuu. KnumakcHoe coobuiectBo. bruopaznooOpasue u noiaHoTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMYMBOCTHU COOOIIECTB.

[IpupoaHbie 3KOCUCTEMBL. JKocucmembl 03€p U peK. IKocucmemvl Mopeu u
oKeano8. Ixocucmemvl MyHOp, J1ecos8, cmenel, nyCmvlHb.

AHTpPONIOTEHHBIE JKOCHCTEMBI. ArposkocucreMa. ArpoueHos. Paznnuusd
MEXTy aHTPOITOTCHHBIMU U IPUPOIHBIMHA SKOCHCTEMAMH.

Ypboskocuctembl. OCHOBHBIE KOMIOHEHTHI ypOoskocucteM. ['opoackas
¢nopa u ¢ayna. CunaHTpomnuzamus Topojckod (ayHel. buonoruueckoe u
XO3SIICTBEHHOE 3HaYEHUE arpodKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aMMOJIEUCTBHII OpPraHU3MOB B
skocuctemax. Ponv kackadnoco 3ggexma u 8udo8-30ugpuxamopos (Kirouesvlx
8U008) 6 yHKYUOHUpOGanuu dxkocucmem. IlepeHoC PHEPruu U BEIIECTB MEKIY
CMEXHBIMH SKOCUCTEMAMU. Y CTOMYUBOCTh OPraHU3MOB, TOIMYJISIIIUN U SKOCUCTEM
B YCJIOBHSIX €CTECTBCHHBIX U aHTPOTIOTCHHBIX BO3/ICHCTBUH.

Mexanusmul 8030elicmaus 3GepA3HEHU pPA3HbIX Mmunos Ha
CcyOOpP2aHU3MEHHOM, OP2AHUBMEHHOM, NONYIIAYUOHHOM U IKOCUCEMHOM YPOBHSX,
OCHOBbl  IKOJ02UYECKO20  HOPMUPOBAHUS  AHMPONO2EHHO20  8030€eliCMEUsL.
MeTo/1010THsi MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOTEHHBIX SKOCHCTEM.

JdeMoHCcTpamuun
[Toptpert: A. JIx. Tencnu.
Tabmuuet u  cxembl:  «CTpykTypa  OuoneHo3a»,  «IKocucTeMa

MIMPOKOJIMCTBEHHOTO JIeCa», «IKOCUCTEMA XBOWHOIO Jiecay, «DyHKIMOHAIbHBIC
IPYIIBl OPraHU3MOB B 3KOCHCTEME», «KpyroBOpOoT BEHIECTB B 3KOCUCTEME,
«llenu mutanus (rmacTOUIHAS, TETPUTHAS)», «IKOJOTHUECKAs MUPAMHUIA YHUCET»,
«JKoNoruveckKas mupaMuyia OMoMacch», «IKOJOTHUYECKasl MUpamMuia SHEPTUNY,
«O6pazoBanue 6onotay, «llepBuunas cykueccus», «BoccTaHoBIeHUE Jieca MOCIe
noxapa», «JKocucrema 03epa», «ArpoueHo3», «KpyroBopoT BEmIECTB M MOTOK
SHEPTUU B arporieHo3e», «[Ipumepsr ypooskocuctem».

O6opynoBanue: repbapun pacTEHUH, KOJUIEKIIUN HACEKOMBIX, Yydesa MTUIl U
3Bepei, repOapuu KyJbTYPHBIX U JUKOPACTYIIMX PACTEHU, aKBapUyM KaK MOJEIb
HKOCUCTEMBI.

IIpakTuueckas padora «3yueHue u onucanue ypo03KOCUCTEMBDY.

IKCKypeHusi «KCKypCHsl B TUIIMYHBIA OmoreorieHo3 (B ayOpaBy, Oepes3HSsiK,
SJIBHHK, HA CYXOJIOJIbHBINA MM TIOWMEHHBIN YT, 03€p0, O0JI0TO)».

Tema 10. buocdepa — riiodanbHast IkoCHUCTEMA



buocdepa — oOmennanerapHas o0Oojouka 3emiid, TAE CYIIECTBYET WIH
CylllecTBOBaja kU3Hb. PazBuTne npeacrasieHuit o ouochepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepuaackoro o 6uocdepe. O6nactu 6uocheps! u e€ coctan. Kupoe
BEIECTBO OHOC(hEephl U €ro (PyHKIUU.

3aKOHOMEpPHOCTH cyliecTBoBaHUsl 6uocheppl. OcobeHHocTH OHMocdepbl Kak
rJ100aIbHOM 3KocHcTeMbl. J{uHaMuueckoe paBHoBecue B Onochepe. KpyroBopotsl
BEILIECTB U OMOreoXMMHUYECKUE IUKIBI (yriieposia, a30Ta). PUTMUYHOCTD SBJICHUM
B Ouocdepe.

3oHanbHOCTh Ouochepsl. [lonsitue o Onome. OCHOBHBIE OHOMBI CYIIH:
TYyH/Ipa, XBOWHBIC Jieca, CMEIIIAHHbIC U IIIMPOKOJIIUCTBEHHBIE JIeca, CTEIH, CABAHHBI,
MyCTBIHU, TPOITMYECKHUE JIeCa, BHICOKOTOphs. KinuMar, paCTUTENbHBIA U KUBOTHBIM
Mup OMOMOB CYIIIH.

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

JdemoHcTpanumn

[Toptpetsi: B. . Bepnanckuii, J. 3rocc.

Tabnmuuer u cxembl: «['eocdepsr 3emnny», «KpyroBopor azora B Mmpupoae»,
«KpyroBopoT yrinepona B mpupoae», «KpyroBopor kuciopoga B MpUpOJEe»,
«KpyroBopoT Boabl B mpupozae», «OcHOBHbIe Ouombl cymmy, «Kinnmarnueckue
nosica 3emnm», «Tynapay, «Taitra», «Cmemannsii ecy», «lIIupokoaucTBEeHHBIM
necy, «Crenby, «CaBanHay, «[lycTeiasy, « Tponudeckuit necy.

Oo6opynoBanue: repdapuu pacTeHU pa3HbIX OMOMOB, KOJIJIEKIIMH KUBOTHBIX.

Tema 11. YestoBek u oKpy:kaoinas cpeaa

DKOJIOTUYECKUE KPU3UChI M WX MNpUYUHBL. Bo3zaeiicTBue denmoBeka Ha
ouocepy. 3arps3HeHwe BO3MyIIHOW cpenbl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BoAHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymienwe mnouBel. Oxpana
MIOYBEHHBIX pecypcoB. M3MeHeHue Kumara.

AHTpPONIOTEHHOE BO3/ICMCTBUE HA PACTUTEIBHBIN U KUBOTHBIN Mup. OXpaHa
PaCTUTENBHOTO M XWUBOTHOTO Mupa. OCHOBHBIE MPHUHIIUIIBI OXPaHbl MPHUPOJIBI.
Kpacasle xHuru. OcobGo oxpansembie mpupoganbie tepputopun (OOIIT).
Boranndeckue casibl U 300JI0TMYECKHUE TaPKHU.

OCHOBHbBIE TPHUHIUIIBI YCTOMYMBOTO PA3BUTHS YEJIOBEYECTBA U MPUPOJBIL.
PanronanpHO€  MPUPOIOTONB30BAaHME W COXPAHEHHE  OHMOJIOTHYECKOTO
pasHooOpasus 3emiau. OOmmMe 3aKOHOMEPHOCTH TJIOOATBHBIX AKOJOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €r0 BEPOATHBIE MOCIEACTBHUS.

Pa3BuTnHe METOOB MOHUTOPWMHTA pPAa3BUTHS OMACHBIX TEXHOTCHHBIX
nporieccoB. Cucmemmuble ucciedosanus nepexoda K pecypcocoepezarwei u
KOHKYPEeHmocnocoonou snepeemuxe. buonozuueckoe pasnoodpasue u buopecypcul.
Hayuonanonuvie ungopmayuonusvie cucmemvi, odecneuusaowue O00CMyn K



ungopmayuu no  cocmoAHul0 OMOENbHLIX U008 u dKkocucmem. (OcHoBbI
IKopeabunumayuu dKocucmem U cnocob6os 060pbObl ¢  OUONOBPEHCOCHUSMU.
Pexoncmpyxkyus mopckux u HazeMHbIX IKOCUCTEM.

JdemoHcTpanuun

Tabmuupl u  cxeMbl:  «3arpsi3HeHHe  atMocepb»,  «3arpsi3HEHUE
ruapocdepb», «3arpsizHeHue nouBbl», «llapHukoBbll  3dekT», «Ocobdo
OXpaHsieMble MPUPOJIHbIE TEPPUTOPUNY, «MOAENN yIpaBIIEeMOr0 MUPay.
O6opynoBanue: ¢dororpaguu OXpaHsSEMbIX pacTeHU U >KUBOTHBIX KpacHoit
kHUr" Poccuiickoit @enepannu, KpacHol KHUTH peruoHa.



IHIJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBLHIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUSA K pe3ylbTaTaM OCBOEHHUS
oOydJarolmuMHCsl TMPOrpaMM CpeaHero oO0miero oOpa3oBaHUs: JUYHOCTHHIE,
MeTanpeIMETHbIC U MPEIMETHBIC.

B cTpykType NTMYHOCTHBIX PE3yIbTATOB OCBOEHHUS MPOrPaMMBbI MO OUOIOTUU
BBIZICJICHBI CIEAYIOIIUE COCTABIISIONINE: OCO3HAHUE OOYYAIOIIUMHUCS POCCUMCKON
rpakJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEIILHOCTH
U CaMOONPENACIICHUIO, Haluuue Mmomusayuu K OOyUYECHHIO  OHOJIOTHH,
yejeHanpasienHoe pazéumue BHYTPEHHUX YOEXKICHUW JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKHX TPATUIMA Pa3BUTHS OHUOIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O00YYAIOIITUXCS PYKOBOJICTBOBATHCS B CBOEH
NEATeIbHOCTH II@HHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMH, TPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  O0pa3OBaHUs, Haluyue  NPABOCO3HAHUS  DKOJIOTUYECKOU
KYJBTYPBI, CHOCOOHOCMU CMABUMb TSN U CTPOUTH KU3HECHHBIC TJIAHBI.

JIMYHOCTHBIC PE3yJIbTaThl OCBOSHUS MIPOTPAMMBbI 110 OMOJIOTHUH JOCTUTAKOTCS
B EIWHCTBE YYEOHOM U BOCIUTATEIBHOM JEATEIIBHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, UICTOPUYECKUMHU U JTYXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMH, MPUHATHIMH B OOINECTBE NMpaBHJIAMH U HOPMaMH
MOBEJIEHUS W CIOCOOCTBYIOT IIpoIlecCaM CaMOIIO3HAHUS, CAMOBOCIHTAHUS U
CaMOpAa3BUTHS, PAa3BUTUSI BHYTPEHHEH MO3ULMHU JIMYHOCTH, NATPUOTHU3MA U
YBOKECHUS K 3aKOHY M IPABOIMOPAJKY, YEJIOBEKY TPyJa M CTaplieMy MOKOJEHHUIO,
B3aMMHOI'O YBa)KCHHS, OCpPEKHOrO0 OTHOIICHUS K KYJIbTYPHOMY HACICIUIO H
TpaJIuMsIM MHOTOHAMOHAJIIBHOTO Hapoaa Poccuiickont denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3yibTaThl OCBOEHHUs YyuyeOHoro mpenmera «buomorus
JIOJIKHBI OTPA’KaTh TOTOBHOCTh M CIIOCOOHOCTh 00YUYaIOIIHUXCS PYKOBOCTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEH IMO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM TIEHHOCTSIM POCCHUCKOTO O0OIIeCTBa, PACHIUPEHHE >KU3HEHHOTO
OMbITa U OMbITA JEATEIHHOCTU B MPOIIECCE pealiu3allid OCHOBHBIX HAaNpaBICHUUN
BOCIIUTATENIbHOM JIESITENIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaskaIaHCKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTH TPAKTAHCKON MO3UIIUH 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOT'0O WJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHWE CBOMX KOHCTUTYLIMOHHBIX IMpaB M OOS3aHHOCTEH, YBaK€HUE
3aKOHA U MPaBOMOPSIIKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IIPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJIHECHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OMpPENENsATh COOCTBEHHYIO TIO3UILIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM )XKM3HU U OOBACHSTH €€;

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

TOTOBHOCTb K COTPYJAHUYECTBY B MPOLECCE COBMECTHOTO BBIIOJIHEHHUS
y4eOHBIX, TIO3HABATEJIbHBIX W MCCIEIOBATEIbCKUX 3a/ay, YBaXKUTEIHHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpPU OOCYXKJIECHHH CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIepPKAHMUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hopMUPOBAaHHOCTH POCCUUCKOU rPaKTaHCKOMN WUJICHTUYHOCTH,
NaTPUOTU3MA, YBAKEHHS K CBOEMY HapoOJly, YyBCTBAa OTBETCTBEHHOCTH NEPEN
Ponunoii, ropmoctu 3a CcBOM Kpau, cBOO PoauHy, CBOM S3BIK U KYJIBTYpPY,
IPOIJIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOIIEHUE K ITPUPOJHOMY HACIIEIUIO U NIAMSITHUKAM IIPUPOBI,
NOCTVKEHUSIM Poccnn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHUBATHh BKJIAJ POCCHHCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJOTMH, TMOHUMAaHUS 3HAUYEHHA OWOJOTMM B IO3HAHUU 3aKOHOB
OPUPOJIbI, B KU3HU YEJIOBEKA U COBPEMEHHOI0 00IIECTBA;

uaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIy>KeHHMIO W 3ammre OTteuecTsa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS

OCO3HAaHME TYXOBHBIX [IEHHOCTEN POCCHMCKOT0O HApO/a;

c(OpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOTO MTOBECHHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBbI U LIECHHOCTH;

OCO3HAHUE JINYHOTO BKJIaJ[a B IOCTPOCHUE YCTOWYMBOTO OyIyIIEro;

OTBETCTBEHHOE OTHOILIEHHUE K CBOMM POJIUTEIIAM, CO3JaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO TMPHUHATHA L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauusiMHu Hapo0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAasi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHUN;

MMOHUMAaHHE 3MOLMOHAIIBHOTO BO3JCUCTBHS AKUBOW MPUPOJIBI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIPKEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JIMYHOCTH;

5) ¢usnyeckoro BocnuTraHus, GopMHPOBAHHMSA KYJbTYPbl 310POBbS U
3MOLMOHAJIBHOIO 0J1ArONOJy YU :

NOHMMAHWE U peanu3alus 37J0pOBOro M 0Oe30MacHoro o0pasza KHU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaJTaHCUPOBAHHBIM PEXUM 3aHATUH U OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOI'O OTHOIIEHUS K
COOCTBEHHOMY (PM3MUECKOMY U NICUXHUUECKOMY 3/I0POBbIO;

MOHUMAHHUE IIEHHOCTHW TMPaBWI WHIAUBUAYATbHOTO M  KOJJICKTHBHOTO
0e301acHOro MOBE/ICHUS B CUTYalUsIX, YTPOXKAIOIIUX 3J0POBbIO U KU3HHU JIIOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX MPUBBIUCK (ymOTpeOiaeHus
AJIKOTOJIsI, HAPKOTUKOB, KYPEHUS );

6) Tpy10BOro BOCIIMTAHMS

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYA0JII00HE;

TOTOBHOCTh K AaKTHUBHOW JIECSITEIBHOCTH TEXHOJOTMYECKOW U COLUATIbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEILHO
BBITIOJIHSITh TAKYIO €S TEILHOCTD;

UHTEpEC K pa3iuyHbiM cepaM MpoPecCHOHATBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ©  Peailu30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh M CHOCOOHOCTh K O0Opa3oBaHMIO M CaMOOOpa30BaHUIO Ha
IPOTSHKEHUU BCEU JKU3HU;

7) 3K0JIOTHYeCKOTr0 BOCIIUTAHUS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K MPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CyIleCTBOBaHUS;

MOBBIIICHUE YPOBHS JKOJOTHYECKOW KYJIbTYypbl: MPHOOPETEHHE OIBITA
IUTAHUPOBAHUSI TIOCTYNIKOB W OIEHKM HUX BO3MOXHBIX IIOCIEACTBUM  JJIs
OKPY’KAIOIIEH CPEbI;

OCO3HaHUE TJ00ABHOIO XapakTepa SKOJOrMYEeCKUX MpoOJieM U MyTed HuX
pelieHus;

CIIOCOOHOCTh HUCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OUOJIOTUH
3HaHMSI W YMEHUS TPU PEHICHHH TPoOJIeM, CBSI3aHHBIX C PAIMOHAIHHBIM
MPUPOJIONONIb30BaHNUEM  (COOJIOJICHHE  MpaBWJI  MOBEICHHS B  IMPHUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHUWE pPABHOBECHUSA B HKOCHUCTEMaX, OXpaHy BHUJOB,
aKocHUCTEM, Orochepsl);

AKTUBHOE HENPUSATHE JICMCTBUW, NPUHOCAIIMX BpEd  OKPYKAIOIIEH
MPUPOJIHON cpejle, YMEHHE MPOTHO3UPOBATH HEOIAroNnpUATHBIE 3KOJIOTUYECKHE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIIaTh UX;



HaJMYHUE PA3BUTOTO HKOJOTHYECKOTO MBIIUICHHSI, SKOJIOTHICCKON KYIbTYPHI,
OTIBITa TeSTEHbHOCTH DKOJIOTHYECKOM HAIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMH B TI03HABATEIHHON, KOMMYHUKATHBHOW W COIMAIBLHOMN
MIPAKTUKE, TOTOBHOCTH K YYaCTHIO B MIPAKTUYECKON NMEATEITLHOCTH YKOJOTHICCKOMN
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(OpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH W OOIIECTBCHHOW NMPaKTUKH, OCHOBAaHHOTO HA JUAJIOTe
KyJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B TIOJUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOM M YHUTATEIBCKOW KYJIBTYphl KaK CpPEJICTBA
B3aMMO/ICHCTBHS MKy JIFOJIBMH ¥ TIO3HAHUS MUPA;

NOHMMaHWe crenuukn OWONOTMM KaK HayKH, OCO3HaHUs e€ poju B
(GbOpMHUpPOBAaHUHN PAIMOHAIBHOTO HAYYHOTO MBIIUICHHS, CO3JIaHUU IICJIOCTHOTO
NpEeJICTaBlICHUsT 00 OKPY)KAIOIIEeM MHpE KaK O CIMHCTBE NMPHUPOIBI, YCIOBEKA W
oOmecTBa, B IO3HAHWHM NPHPOJHBIX 3aKOHOMEPHOCTEH M pEIICHUH NPoOJIeM
COXPaHCHHS IPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHHU I COBPEMCHHOW ITUBUJIU3AIINM:
oOecrieueHnss HOBOTO YPOBHS Pa3BUTHS MEIUIMHBI, CO3/JaHHE TCPCIICKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh  pecypcHble  MPOoOJeMbl  pPa3BUTHS
YeJIOBEYECTBA, NTOMCKA MyTel BBIXOJA U3 INIO0ATBHBIX IKOJIOTHUECKHUX MPOOIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  Pa3BUTHIO,  PAMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOJIHBIX PECYpPCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHUM B LEJIAX
MOBBIIIICHUSI  OOIIEH KYyJIbTYpbl, €CTECTBEHHO-Hay4HOW TIpaMOTHOCTH, Kak
COCTaBHOM YacTH (YHKIIMOHAIBHOW IpaMOTHOCTH oOydYaromuxcs, HopMUpyeMon
IIPU U3YYCHUN OUOJIOTHUH;

MOHMMAaHHUE CYIIHOCTH METOJIOB MO3HAHMUSI, UCIOJIb3yeMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh TIOJydyaeMble 3HAHUS [Jis aHaiu3a u
OOBSICHEHUS SIBIICHUN OKPYKAIOIIETO MHUpPA U MPOUCXOASAIINX B HEM U3MCHECHH,
yMEHHUE JeJlaTh OOOCHOBAaHHBIC 3aKIIOUYCHHS Ha OCHOBE HAyYHBIX (DaKTOB U
MMEIOIINXCS JaHHBIX C IEJIbI0 TIOYYE€HUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONh30BaTh OMOJOTHYECKUE 3HAHUS IS
pemIeHus Mpo0OJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHHE IIEHHOCTH HAYYHOW MIESTEIHHOCTH, TOTOBHOCTH OCYIIECTBIISATH
MPOCKTHYIO M MCCIIEOBATEIIBCKYIO ACATEIHHOCTh WHANBUYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K  HEMPEPHIBHOMY  OOpPa30BaHUIO W
caM000pa30oBaHUIO, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHUN MO OWOJOTHHU B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMHU.



METAINIPEAMETHBIE PE3YJIbTATBI

MeranpenMeTHble pe3yibTaThl OCBOEHHUS ydeOHOro mnpeamera «buosnorus»
BKJIIOYAIOT: 3HAYUMble [Ji1 (OPMUPOBAHMUS MHUPOBO33PEHUS OOYUYAIOIIUXCS
MEXKIUCIMIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHbIC MOHSTHS, OTPa’KaroIIue
I[ETIOCTHOCTh HAY4YHOW KapTUHBI MHUpa U chnenuduKy METOJOB TO3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, DPHEPTrus, SBIICHHE, MPOIIECC,
cucTeMa, Hay4yHbIH (paKT, MPUHLUIN, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs,

UCClieloBaHue,  HaOJoJIeHHe,  HM3MEpeHHe,  OSKCIepUMEHT W Jpyrue);
yHUBEpCAJIbHbIE y4eOHble JeHcTBUA (MO3HABaTelbHbIE, KOMMYHHKATHUBHBIE,
PETYISITUBHBIE), o0ecreynBaroIme dbopmMHpoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH M  COLIMAJIbHOM KOMIIETEHIMH OOYy4YaromMXCs; CIHOCOOHOCTD
oOyuarommxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PCHUYCCKUE 3HAHUSA W  yHHBEpPCAJIbHBIC ydeOHBIC JCHCTBHS B
IT03HABATEJILHOW M COLIMATIbHOM MPAKTHUKE.

B pesynprare wW3ydeHus OHWOJOTMM Ha YpPOBHE CpPEIHEro O0OIIero
oOpa3zoBanus y oOyuyatomierocss OynyT chOpMHpPOBaHbI TMO3HABaTEIbHBIC
YHUBEPCAJIbHBIC yIeOHBIC ICHCTBHS, KOMMYHUKATHBHBIC YHUBEPCAIbHBIC YUCOHBIC
NENUCTBHS, PETYJISTUBHBIC YyHUBEpPCAJbHBIC Y4YeOHBIC JCHCTBHS, COBMECTHAs
eI TEIIBHOCTb.

MeranpenMeTHble pe3yJbTaThl OCBOSHMSI IPOTpaMMbl CpeIHEro oOIIero
00pa3oBaHus TOHKHBI OTPaXkKaTh:

OBaanenune YHUBEpPCATbHBIMH YueOHbIMH MO3HABATEJbLHBIMH
NEeHCTBUSAMM:

1) 6a30Bble JJOrHYECKHe IeCTBHS:

CaMOCTOSITEIbHO  (hopMynmMpoBaTH W aKTyallM3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TNPHU OCBOSCHWM 3HAHUW MPHUEMBI JIOTHYCCKOTO MBINIICHUS
(amanu3a, cCUHTE3a, CpaBHEHMsI, KJIacCU(pUKaAIINA, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHATUH (BBIACIATh MX XapaKTepHbIE NMPU3HAKH, YCTaHABIMBATH
CBSI3U C IPYTUMH ITOHATHSAMH);

OTIpENeNATh IIeN JACATEILHOCTH, 3ajaBas TMapamMeTphl W KPUTEPUU HX
JTOCTH)KCHUS, COOTHOCHTD PE3YJIbTAThI ICATEIHBHOCTH C TTOCTABICHHBIMH LEIISIMHU;

UCITOJIH30BaTh OMOJIOTHYECKHAE IMOHATHS ISl OOBSICHEHUS (PAKTOB M SBICHUU
YKUBOW IIPUPOJIBI,

CTPOHUTHh JIOTHUECKHE PACCYXJICHHS (MHIYKTHBHBIC, JEIYKTHBHBIC, IO
AQHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH W TPOTHBOPEYHMS B paccMaTPHBAEMBIX
SBICHUAX, (DOPMYJIHUPOBATH BBIBOJIBI 1 3aKIIOUCHHS;

MIPUMCHSTH CXEMHO-MO/ICJIbHBIC cpeacTBa JUIST IpEACTaBICHUS
CYIIECTBEHHBIX CBS3€H M OTHOIICHHWH B M3y4aeMbIX OMOJIOTMYECKHUX OOBEKTaX, a



TaKkKe  MPOTUBOPEYUH  Pa3HOTO  POJdA,  BBISIBICHHBIX B Pa3IUYHBIX
WH(OPMAITMOHHBIX HCTOYHUKAX;

pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBbI C YYETOM aHAIN3a MUMEIOIIUXCS
MaTepHATbHBIX ¥ HEMAaTePUATbHBIX PECYPCOB;

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

KOOPJIUHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHAX peajbHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBAaTh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HCHHBIX TTPOOJIEM.

2) 06a30BbIe HCCJIEA0BATEIbCKIE TeHCTBHS:

BJIQ/ICTh HABBIKAMU YYCOHO-UCCIICIOBATEIbCKOW M TPOCKTHON JIEITEIILHOCTH,
HaBbIKAMU  pa3pelieHus Mpo0jeM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSTEIILHOMY ITOUCKY METOJIOB PEIICHUS MTPAKTHYCCKUX 3aa4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB MTO3HAHUS;

UCIIOJIb30BaTh Pa3IMYHBIC BHJIBI JICATCIBHOCTH 110 IOJYYCHHIO HOBOTO
3HAaHMS, €r0 HHTEPHpETallH, TNPEeoOpa30BaHMI0 W TNPHUMCHCHHIO B YYCOHBIX
CUTYaIlUSX, B TOM YHCJIC TIPHU CO3/IaHUN YI€OHBIX U COITMAIBHBIX MPOCKTOB;

(dbopMHpOBaTH HAYYHBIN THI MBIIUICHHS, BIaJICTh HAYYHOW TEPMHUHOJIOTHCH,
KJIIOYEBBIMU TTOHITUSIMU U METOJIaMH;

CTaBUTh H (OpPMYIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa3oBaTeIbHOU
NS TEBHOCTH U )KU3HEHHBIX CUTYaIUsIX;

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/auvy,
BBIIBUTATh THUIOTE3y €€ pelIeHUs, HaXOAWTh apryMEHThl HJis JOKa3aTelbCTBa
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATH TIOJYYCHHBIE B XOJE pEIICHHUS 3aJaddl  Pe3yJbTaThl,
KPUTHUYECKHU OIIEHUBATh MX JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

JIaBaTh OIICHKY HOBBIM CHUTYAaIIUsIM, OIICHUBATh TPHUOOPETEHHBIN OTIBIT;

OCYIICCTBIISITh IEJICHANPABICHHBIA TMOUCK TIEPEHOCa CPEACTB U CIOCOOOB
JEHUCTBUS B TPO(PECCUOHATIBHYIO CPENY;

YMETh TEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TPAKTUUYECKYIO OO0JIacTH
KU3HEEATEITHLHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIIBUTATh HOBBIC WJCH, MpeJiaraTb OpUTHHAIBHBIC MOJXOABl U PEIICHHS,
CTaBUTH IPOOJIEMBI U 33]1a4H, TOMyCKAIONINE aThbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MHPOpManmH (TEKCTE Y4eOHOTO
MocoOusl, HAYYHO-TIOMYJIAPHON JUTEpaType, OHOJOTUYECKUX CIOBApSIX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax NMaHHBIX, B VHTepHETE), aHAIM3UPOBATH



HH(OPMAITUIO Pa3IMYHBIX BUIOB U (GOPM MPEACTABICHUS, KPUTHICCKH OICHUBATH
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUHUBOCT;

(GbopMyIHpOBaTH 3aMPOCHl U MPUMEHATh PA3JIMYHBIC METOBI MPU TIOUCKE H
otOope Ouonornueckoit MHGOpMaLUU, HEOOXOIUMON ISl BBIMIOJHEHUS! y4eOHBIX
3azay;

NpHOOPETaTh OMNBIT HCIIOJIB30BAHUS HMH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPy aKTHBHOT'O MCIIOJIB30BaHUS Pa3TUIHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITEJILHO  BBIOMpaTh  ONTHMAIBHYIO  (OpMYy  TIPEICTaBICHUS
Oouonornyeckoit mHbopMauu (CXeMbl, TpadUKH, THATPAMMBbI, TaOIHIIBI, PUCYHKH
" Apyroe);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KA4yeCTBE CpEJICTBA IMpu paboTe ¢
Ouonornyeckoil uMHpOpMaIMEl: TPUMEHATh XUMHYECKHE, (HU3UYCCKUE W
MaTeMaTHYeCKUe 3HAKHM W CHUMBOJIbI, (OpPMYJIbI, aOOpeBUATYypy, HOMEHKIATYpY,
UCIIONIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CMMBOJIMYECKHE  CPEICTBa
HaTJISTHOCTH;

BJQJICTh ~ HABBIKAMH  pACIIO3HABaHUS M 3alIUThl  WHGOpPMAIHH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBiajeHue yHUBEPCATbHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMH

1) o6menue:

OCYIIECTBIISITh KOMMYHHUKAILIUK BO BCceX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WJIM TUCKYCCHU IO CYIIECTBY OOCYKJIaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXJICHHS OTHOCUTEIBHO BBINOJIHEHUS IMpeasiaracMoi
3a/layd, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIUNA APYTMX yYaCTHUKOB
Jaiora Uin JUCKYCCUH);

pacno3HaBaTh HeBepOajdbHbIE CpencTBa OOIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CHUTYaIlHi,
YMETh CMSTYATh KOH(JIUKTHI U BECTU MEPETOBOPHI;

BJIQJIETh PA3IMUYHBIMU CIIOCOOaMM OOIICHUS W B3aUMOJCHCTBUS, MOHUMATh
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOIIEHUE K COOCCETHUKY
U B KOPpeKTHOU popme HopMyTupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO HU3JIAraTh CBOIO TOUYKY 3PEHUSI C HMCIOJIb30BaAHHEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI esITeIbHOCTh:

MOHUMATh W HCIIOIH30BATh MPEUMYIECTBA KOMAHIHON W WHIWBHIYyTHHOU
paboThI IpH peNIeHUN OMOTOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOCHCTBUS MIPH PEUICHUN yU4eOHOM 3a/1a4u;

BBIOMpATh TEMAaTUKy W METOJbI COBMECTHBIX IEHCTBUN C YYETOM OOIIHMX
WHTEPECOB U BO3MOYKHOCTEH Ka)XI0T0 YiIeHa KOJJICKTHBA,



NpUHUMATh 1EIM  COBMECTHOM  JEATENIbHOCTH, OpPraHU30BBIBATH U
KOOPJAMHUPOBATH JEUCTBUA II0 €€ IOCTHMIKEHUIO: COCTaBJATH IUIAH JEHCTBUM,
pacnpenensaTh poJd € YYETOM MHEHHMHM YYaCTHUKOB, OOCYXKIAaTh PE3YJIbTAThl
COBMECTHOU paboThI;

OLICHUBATh KaudyeCTBO CBOErO BKJIAJa M KaXJOr0 YYACTHUKA KOMAaHIbBI B
o0 pe3yabTaT Mo pa3pabOTaAHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TPOEKTHI, OILIEHMWBATh HJIEM C MO3UIMU HOBU3HHI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIIATh TMO3UTUBHOE CTPATErMYECKOE TMOBEAEHHUE B Pa3JIUYHBIX
CUTYAIUsX, TPOSIBIISATH TBOPUYECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJ1aieHNe YHUBEPCAJIbHBIMU PEryJATUBHBIMY JIeHCTBUAMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTUYECKHE 3HAaHUSA JUIsl BBISBICHUS MpoOJieM M UX
pelieHus B )KU3HCHHBIX U YY€OHBIX CUTYAIUSX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUM 1IEJeBble W CMBICIOBBIC
YCTAHOBKHM B CBOMX JICMCTBUSIX M IMOCTYIKAax MO OTHOIIEHWIO K WBOUW MpPHUPOJIE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYIIECTBIIATh MO3HABATENIBHYIO NIESITENBHOCTD, BBISBISATH
npo0JieMbl, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3a/1auyu B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSX;

CaMOCTOSITEJIbHO ~ COCTABJIATh IUTAH pPEIIeHUs TNpodsieMbl €  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEOYTECHHUIA;

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacHIMpATH paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JieaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pELICHNUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO U TMPOSBICHUIO MIUPOKOW HPYIAUIUU B
pa3HbIX 00JIacTAX 3HAHWW, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIQJICTh  HABBIKAMHU  TO3HABaTEIbHOW  pedJeKCHd KaK  OCO3HAHHS
COBEpIIAEMbIX JEHUCTBUW M MBICIHUTENBHBIX MPOLECCOB, HX pE3yJIbTAaTOB U
OCHOBaHHM, WCTOIB30BaTh MPHUEMBI peIIeKCUN ISl OIEHKHA CHUTYallud, BHIOOpA
BEPHOI'O pELICHNS;

yMETh OLECHUBATH PHUCKH W CBOECBPEMEHHO MPUHUMATh PEIICHUS IO HX
CHIDKCHUIO;



[IPUHUMATh MOTHBBI M ApPryMEHTHl JAPYIMX INpPH AHAINU3E PE3YIbTATOB
NEATEIbHOCTH;

3) npuHsTHE Ce0S M APYTrUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HETOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPH AaHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

IpU3HABaTh CBOE MPABO U MPABO APYIHX HA OMIMOKHU;

pa3BUBAaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

HPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3yiabTaThl OCBOEHHUS COJIEpkKAHUS Y4YEeOHOTO IMpeaMera
«buonorus» Ha yrIyOJNEHHOM YpPOBHE OpPHUEHTHPOBAaHBI Ha oOecrieueHue
npodunbHOro  oOyueHus  oOydawommuxcss  Ouonmornn. OHHM — BKIIIOYAIOT:
crienuduyeckue st OMOJOTHN HAyYHbIC 3HAHHS, YMEHUS M CIIOCOOBI IEUCTBUH 110
OCBOCHUIO, UHTEPIIPETAIIMM U MPEOOPa30BAHUIO 3HAHHM, BUBI JEATCILHOCTU IO
MOJIYYECHUIO HOBBIX 3HAHUHN M MX MIPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX, a TAKXKE B
peanbHBbIX KU3HEHHBIX cUTyanusax. lIpenMeTHbie pe3ynbTaThl MPEACTaBICHBI IO
rojiaMm U3y4eHHUs.

[IpenmeTHble pe3ynbTaThl OCBOEHUs ydyeOHoro mpenmera «buonorus» B 10
Kjlacce NOJKHBI OTPAXkKaTh:

c(hOpMHPOBAHHOCTh 3HAHUH O MECT€ U pOJIM OHOJIOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHOM KApTUHBI MUpA, B
NO3HAHUU  3aKOHOB MPHUPOABI W  pEHIeHUH TpoOJieM  palMOHAIBHOTO
IPUPOJIOTIONIH30BAHUS, O BKIAJE POCCUUCKUX U 3apyOCKHBIX YUEHBIX B PA3BUTHE
OHOJIOTHH;

BJIAJICHUE CHCTEMOH  OHWOJIOTMYECKMX 3HAHWM, KOTOpas BKJIIOYACT:
OCHOBOIIOJIArarone OUOJIOTUYECKHEe TEPMHUHBI W TOHATUS (KU3Hb, KIIETKa,
OpraHusM, MeTaboJau3M, TOMEOCTa3, CaMOPETyJAIMs, CaMOBOCIPOW3BEIACHHE,
HACJIEJICTBEHHOCTh, M3MEHYMBOCTh, POCT M PAa3BUTHE), OWOJIOTHYECKUE TEOPUH
(xnerounas teopus T. [lIBanna, M. lllneiinena, P. BupxoBa, xpoMocoMHas Teopus
HacnencteeHHoct T. Moprana), yuenus (H. W. BaBunoBa — o wmeHtpax
MHOTOOOpa3usi W  MPOUCXOXKACHHS  KYJIbTYpHBIX  pPAacTCHHH),  3aKOHBI
(emmHOOOpa3Msi MOTOMKOB TIEPBOTO TOKOJIEHHUS, PACIICTIICHUSI, YHCTOTHI TaMeT,
HE3aBUCHUMOro HacienoBanusi [. MeHaens, TOMOJOTHUYECKUX PSIIOB B
HACJIEICTBEHHOMN A3MEHYNUBOCTU H. . Basuiosa), MIPUHLATIBI
(KOMIIJIEMEHTAPHOCTH);

BJIAJICHUE OCHOBHBIMM METOJAAaMU HAYyYHOIO TMO3HAHUSI, HUCIIOIb3YEMBIX B
OMOJIOTMYECKUX HCCIEAOBAHUSX KUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHHUE,
HaOJI0/IeHHE, SKCIIEPUMEHT);



YMEHUE BBIIETATh CYIIECTBEHHbIC MPU3HAKH: BHPYCOB, KJIETOK MPOKAPUOT U
9YKapUOT, OJHOKJIETOUYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM UHCIE
OaxTepuii, TpuOOB, pacTeHUi, )KUBOTHBIX U YEIOBEKA, CTPOCHUSI OPraHOB U CUCTEM
OpPraHOB pAacTeHUIl, JXUBOTHBIX, YENOBEKAa, IPOIECCOB KU3HEICATEIHHOCTH,
MPOTEKAIONIUX B OpraHU3Max PacTeHUH, KUBOTHBIX M YEJOBEKa, OMOJIOTUYECKHIX
MpoLeccoB: oOMeHa BellecTB (MeTadonu3M), NpeBpalIeHUs] YHEPTUU, OpOKEHHUS,
aBTOTPO(GHOTO U reTepoTPOPHOro TUMOB MUTAHUSA, POTOCUHTE3a U XEMOCUHTE3A,
MHUTO3a, Mel03a, TaMETOreHe3a, IMOpUOreHe3a, OCTIMOPUOHAIILHOTO Pa3BUTHA,
pPa3MHOXEHUS,  WHIUBUAYATBHOTO  pa3BUTHSA  Opranm3dmMa  (OHTOTEHE3a),
B3aMMO/ICCTBUS T€HOB, T€TEPO3HCa, HCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHABIMBATh B3aWMOCBSI3M MEX]y OpPraHOMJAMH KJIETKH W HX
(GYHKIHMSIMH, CTPOCHHEM KIIETOK pa3HBIX TKaHeW W WX QYHKIUSIMH, MEXKIY
OpraHaMd W CHCTEMaM{ OpraHOB y pPAacTCHUH, >KMBOTHBIX M 4YEJIOBEKa U WX
(GYHKIHSIMH, MEXKIYy CHCTEMaMH OpPraHOB W WX (QYHKIHAMH, MEXIY dTalaMu
oOMeHa BEelIeCTB, dTallaMU KJIETOYHOTO IIMKJIA M )KU3HCHHBIX IIUKIIOB OPTaHU3MOB,
dTamaMu AMOPHUOHATBLHOTO PAa3BUTHS, TEHOTUIIOM W (HEHOTHIIOM, ()EHOTHUIIOM H
(dakTopamu cpeapl OOUTAHUS;

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

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOUIME aPTryMEHThI, OHOJIOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JUJISl IOKAa3aTENIbCTBA POJICTBA OPTraHU3MOB PAa3HBIX
CUCTEMaTHYECKUX TPYIIIL;

yMEHHE peliaTh OUOJIOTHYEeCKUE 3a/1a4H, BBISBISATh MPUYNHHO-CIICICTBEHHbIE
CBSI3M MEX]Y UCCIIEIyeMBbIMH OMOJIOTHYECKUMU MPOIIECCAMHU U SIBJICHUSMHU, J€NIaTh
BBIBOJIBI M IIPOTHO3BI HA OCHOBAHUH MOJTYUYECHHBIX PE3yJIbTaTOB;

yMEHHE BBHITIONHATh J1a0OpAaTOpPHBIE M TPaKTHUYECKHE pPadoThI, COOJIOMATH
npaBuia Ipu pabore ¢ yueOHBIM 1 J1a0OpaTOPHBIM 000PYI0BAaHUEM;

YMEHHE BBIJIBUTATh THUIOTE3bl, TPOBEPATh MX IKCIECPUMEHTAIHLHBIMU
cpeacTBamu, (GOopMyIUpysS Lelb HCCIEAOBAaHUSA, aHAIM3UPOBATh IOJYyUYEHHBIE
PE3yNbTATHI U ICNIaTh BHIBOBL;

YMEHHE Yy4yacTBOBaTh B y4eOHO-HCCIIEOBATENbCKON paboTe Mo OHOIOTrHH,
HKOJIOTUU W MEJUIIMHE, NMPOBOAMMON Ha 0a3e IIKOJbHBIX HAay4HbIX OOIIECTB, U
nyOIMYHO  TPEACTAaBIATH  TOJY4YEHHBIE  pEe3yJbTaThl Ha  yYEHHMYECKHX

KOH(DEpEeHIHSX;
YMEHHE OIEHWBATh OSTUYECKHWE AaCMEKThl COBPEMEHHBIX HWCCIEAOBAHUN B
obmacti  OWONOTMM W  MEIUIUHBI  (KJIOHUPOBaHWE,  HMCKYCCTBEHHOE

OIUIOJOTBOPEHHUE, HAIPABICHHOE W3MEHEHHE T'€HOMa U CO3JaHHUE TPAHCTEHHBIX
OpraHU3MOB);



YMEHHE OCYUIECTBISATh OCO3HAHHBIM BbIOOp Oynymied mnpodeccruoHaabHOM
NEeATeNIbHOCTU B 00JlacTU OMOJOTUM, MEAUIMHBI, OMOTEXHOJOTHH, BETEPUHAPUU,
CEJIBCKOr0 XO34MCTBA, MUIIEBOM MPOMBIILICHHOCTH, YTIAYOJSTh MO3HABATEIbHBIN
MHTEpPEC, HAIIPaBJICHHBIA HA OCO3HAHHBIN BBIOOP COOTBETCTBYIOLIEH Mpodeccuu u
MPOJOJDKEHNE OHOJOTMYecKOro oOpa3oBaHHMS B OpraHu3alusaX CpEeaHEero
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHMs.

[IpeameTrHble pe3ynbTaThl OCBOCHHUSI yueOHOro mpenmeta «buomorus» B 11
Klacce JOJIKHBI OTPAXKATh:

c(OpMHPOBAHHOCTh 3HAHUH O MECT€ U poJM OHOJIOTUM B CHUCTEME
€CTEeCTBEHHBIX HayK, B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAyUYHOU
KapTUHBI MHUpa, B IO3HAHWU 3aKOHOB TPHUPOJBI M PEHIEHUU HKOJOTUYECKUX
npo0JieM 4YeloBEYeCTBa, a Takke B PEIIEHHMH BONPOCOB PalMOHAIBHOIO
IPUPOJIOTIONIH30BaHMS, U B (POPMUPOBAHUM IIEHHOCTHOTO OTHOIIEHUS K MPUPOJIE,
OOIIIECTBY, YEJIOBEKY, O BKJIaJ€ POCCUMCKUX U 3apyOCKHBIX YUEHBIX-OMOJOTOB B
pa3BuTHE OUOJIOTHY;

yMEHHE BIAJETh CHUCTEMOW OMOJOTMYECKUMX 3HAHHWM, KOTOpas BKIIOYAET
ONpeJIeNieHHs] M TOHMMAaHHWE CYIIHOCTH OCHOBOMOJIAraloNIuX OWOJIOTHYECKUX
TEPMUHOB M TOHATUN (BUI, JKOcHcTeMa, Ouocdepa), OMOIOTHMUECKHE TEOPHUH
(aBomronnonHas teopust Y. JlapBuHa, CUHTETHYECKAs TEOPUS DBOJIOLNN ), YICHUS
(A. H. CeBeprioBa — 0 IyTsSIX U HampaBieHUsx 3Bororuu, B.M. Bepuaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus [Ix. Xapau u B. BaiinOGepra,
3apojsimeBoro cxoacrsa K. M. boapa), npaBuna (munumyma 1O. JluGuxa,
AKOJIOTUYECKON MHUpaMUIbl SHEPruM), rumore3bl (rumnore3a «vupa PHK» V.
I'unbepra);

YMEHUE  BIJIAJIETh  OCHOBHBIMM  METOJaMH  HAy4YHOrO  IO3HAHWI,
UCIIOJIb3YEMbIMU B OUOJIOTMYECKUX HCCIEOBAHUSAX )KUBBIX 00BEKTOB M IKOCHCTEM
(omucanue, u3MepeHue, HaONIOIeHUE, JKCIIEPUMEHT), CIIOCOO0AMH BBISABICHHS H
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUH B IPUPOJIE;

YMEHHE BBIACIATH CYIIECTBCHHBbIC TPU3HAKUA: BHUIOB, OHOTEOIICHO30B,
AKOCUCTEM U Ouochepsl, CTAOMIM3HPYIOMIETO, ABIKYIIETO U Pa3phIBAIOIIETO
€CTECTBEHHOT'O otbopa, aJJIONATPUYECKOTO u CUMITATPUYECKOTO
BUI000pa30BaHUs, BIMSHUS JIBIDKYIIUX CHJI ABOJIFOIIMU HA TE€HO() OHT TIOMYJISINH,
MPUCIIOCOOJICHHOCTH OPTraHU3MOB K cpelie OOMTaHuUsl, YepEeIOBAHUS HAMPABICHUIN
ABOJIIOLIMH, KPYTOBOPOTA BEUIECTB U MOTOKA YHEPTUU B IKOCUCTEMAX;

YMEHUE YCTAHABIMBATH B3aUMOCBS3M MEXKIY [MPOIECCAMHU HBOJIIOLUH,
JBIKYIIUMU CUJIAMH AaHTPOIIOT€HE3a, KOMIIOHEHTAMH Pa3JIUYHBIX 3KOCHCTEM U
MIPUCIIOCOOJICHUSIMU K HUM OpPTraHU3MOB;

YMEHUE  BBIABIATH  OTJIMUUTENbHBbICE  TMPU3HAKH  JKUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BUIIOB K Cpele OOMTaHMs, a0MOTHYECKMX U OMOTHUYECKHUX



KOMIIOHEHTOB ~ DKOCHCTEM, B3aMMOCBSI3€ii  OpraHM3MOB B  COOOIIECTBAaX,
AHTPOINOT€HHBIX U3MEHEHHUM B DKOCUCTEMAX CBOEU MECTHOCTH;

YMEHHE HCIOIb30BaTh COOTBETCTBYIOUIUE ApPTyMEHTHI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CHMBOJHUKY JUIsI TOKA3aTEIbCTBAa POACTBA OPTaHM3MOB Pa3HBIX
CUCTEMATHYECKUX TPYII, B3aUMOCBSI3M OPTaHU3MOB U Cpeibl OOUTaHUS, CTMHCTBA
YeIIOBEUECKNX pac, HEOOXOJUMOCTH COXpaHEHHS MHOTOOOpa3usi BHIOB U
HKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS MPHUPOJIBI M YEIIOBEUYECTBA;

YMEHHE peliaTh OMOJIOTHYEeCKUE 3a/1aUH, BBISBIISATH MPUINHHO-CIICICTBEHHBIE
CBSI3M MEX/TY UCCIIEyeMbIMH OUOIOTUYECKUMU TPOIIECCAMU U SIBIICHHUSIMHU, J1E1aTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHHH ITOJTYYCHHBIX PE3YIIhbTaTOB;

YMEHHE BBITIOJHATH JIa0OpaTOpPHBIE M TPAKTHYECKHE padOThI, COONIONATH
npaBuiia Mpu padoTe ¢ yd4eOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

YMCHHE BBIJBUTATh THUIOTE3bI, TPOBEPATh HUX IKCICPUMEHTATIHLHBIMU
cpencTBamu, (GOpPMYIHpPYS I1eNb HUCCICIOBAHUS, AHATU3UPOBATH IMOJYYCHHBIC
PE3YJIBTATHI U ICJIaTh BHIBOJIBL;

YMEHHE yYacTBOBAaTh B Yy4e€OHO-HCCIEI0BATEIbCKON paboTe 1Mo OHOJoTHH,
DKOJIOTUM W MEJHUIIMHE, MPOBOJMMON Ha 0a3e IIKOJIBHBIX HAyYHBIX OOIICCTB, U
NyOJIMYHO  TPEJACTaBIATH  TOJYYCHHBIC  pe3yJabTaThl HAa  YYCHHYECCKHUX
KOH(EepeHITUAX;

yMEHHE OIICHUBATh TUIOTE3bl U TEOPUHU O MPOUCXOKIACHUM KU3HU, YETIOBEKA
U 4YEJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUSIX U CIOCO0aX MpPeaOoTBpAIICHUS
r100aabHBIX U3MEHEHUH B Ouocdepe;

yMEHHE OCYIIECTBJISTh OCO3HAHHBIM BbIOOp Oynymied mnpodeccruoHaabHOM
JESTETHHOCTH B 00JaCTH OMOJIOTHH, SKOJIOTHH, TPUPOAOIIOIH30BAHNUS, MEIUIIUHBI,
OMOTEXHOJIOTUH, TICUXOJOTHUH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIIEBOM
NPOMBIIIJIEHHOCTH, YIAyOJsaTh IO3HABaTEIbHBIA WHTEPEC, HANPABICHHBIA Ha
OCO3HAHHBIH  BBIOOp  COOTBETCTBYIOIIEH  mpodeccun W TPOJODKEHUE
OMOJIOrMYecKoro 00pa3oBaHUsl B OPraHU3ALMIX CPEAHETO MPOPECCHOHATBHOIO U
BBICIIIET'0 00Opa30BaHMS.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

Ne i/t

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

KoaunuyecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoTsI

JlabopaTropHubie/
IIpakTHyeckue
padoThbI

DJIeKTPOHHbIE
(uudgposbie)
oOpa3oBaTe/ibHbIE

pecypchbl

buonorus kak Hayka

http://www.sbio.info

http://www.biology.ru/

http://old.fipi.ru/

http://edu.ru/
http://www.drofa.ru/for-

users/

’KuBble cuCTEMBI U X HN3YUYCHUC

http://www.sbio.info

http://www.biology.ru/

http://old.fipi.ru/

http://edu.ru/
http://www.drofa.ru/for-

users/

buomnorus kineTku

http://www.sbio.info

http://www.biology.ru/

http://old.fipi.ru/

http://edu.ru/
http://www.drofa.ru/for-

users/

XuMHu4deckas opranu3anus KJICTKU

10

1/ -

http://www.sbio.info

http://www.biology.ru/

http://old.fipi.ru/

http://edu.ru/
http://www.drofa.ru/for-



http://www.sbio.info/
http://www.biology.ru/
http://old.fipi.ru/
http://edu.ru/
http://www.sbio.info/
http://www.biology.ru/
http://old.fipi.ru/
http://edu.ru/
http://www.sbio.info/
http://www.biology.ru/
http://old.fipi.ru/
http://edu.ru/
http://www.sbio.info/
http://www.biology.ru/
http://old.fipi.ru/
http://edu.ru/

users/

Ctpoenrie U QyHKIIHH KIETKH

2/1

http://www.sbio.info

http://www.biology.ru/

http://old.fipi.ru/

http://edu.ru/
http://www.drofa.ru/for-

users/

OOMeH BellecTB U NpeBpallleHue SHEPTUN B
KJIETKE

3/0

http://www.sbio.info

http://www.biology.ru/

http://old.fipi.ru/

http://edu.ru/
http://www.drofa.ru/for-

users/

HacnencrBennas nadopmanus u
peanuzanus €€ B KIIETKE

http://www.sbio.info

http://www.biology.ru/

http://old.fipi.ru/

http://edu.ru/
http://www.drofa.ru/for-

users/

JKU3HEHHBIN IUKIT KIETKA

2/0

http://www.sbio.info

http://www.biology.ru/

http://old.fipi.ru/

http://edu.ru/
http://www.drofa.ru/for-

users/

Crpoenue U GyHKIMH OpPraHU3MOB

17

3/0

http://www.sbio.info

http://www.biology.ru/

http://old.fipi.ru/

http://edu.ru/
http://www.drofa.ru/for-

users/



http://www.sbio.info/
http://www.biology.ru/
http://old.fipi.ru/
http://edu.ru/
http://www.sbio.info/
http://www.biology.ru/
http://old.fipi.ru/
http://edu.ru/
http://www.sbio.info/
http://www.biology.ru/
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http://edu.ru/
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http://www.biology.ru/
http://old.fipi.ru/
http://edu.ru/
http://www.sbio.info/
http://www.biology.ru/
http://old.fipi.ru/
http://edu.ru/

10

Pa3mHOeHue U pa3BUTHE OPraHU3MOB

1/1

http://www.sbio.info

http://www.biology.ru/

http://old.fipi.ru/

http://edu.ru/
http://www.drofa.ru/for-

users/

11

I'eneruka — HayKa O HaCJICACTBCHHOCTHU U
HU3MECHYUBOCTH OPraHN3MOB

http://www.sbio.info

http://www.biology.ru/

http://old.fipi.ru/

http://edu.ru/
http://www.drofa.ru/for-

users/

12

3aKOHOMepHOCTI/I HaCJICACTBECHHOCTH

10

http://www.sbio.info

http://www.biology.ru/

http://old.fipi.ru/

http://edu.ru/
http://www.drofa.ru/for-

users/

13

3aKOHOMepHO CTH USMCHYUBOCTHU

1/1

http://www.sbio.info

http://www.biology.ru/

http://old.fipi.ru/

http://edu.ru/
http://www.drofa.ru/for-

users/

14

I'eneTuka yenoBeka

http://www.sbio.info

http://www.biology.ru/

http://old.fipi.ru/

http://edu.ru/
http://www.drofa.ru/for-

users/

15

CGHCKHI/IH OpraHnu3MoB

0/1

http://www.sbio.info



http://www.sbio.info/
http://www.biology.ru/
http://old.fipi.ru/
http://edu.ru/
http://www.sbio.info/
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http://old.fipi.ru/
http://edu.ru/
http://www.sbio.info/
http://www.biology.ru/
http://old.fipi.ru/
http://edu.ru/
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http://www.biology.ru/
http://old.fipi.ru/
http://edu.ru/
http://www.sbio.info/
http://www.biology.ru/
http://old.fipi.ru/
http://edu.ru/
http://www.sbio.info/

http://www.biology.ru/

http://old.fipi.ru/

http://edu.ru/
http://www.drofa.ru/for-

users/

http://www.sbio.info

http://www.biology.ru/

http://old.fipi.ru/

16 buotexHonorust u cHHTETUYECKAsE OMOJIOTHS 4 ;
http://edu.ru/
http://www.drofa.ru/for-
users/
17 PezepBHoe Bpemst 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 10 13/7



http://www.biology.ru/
http://old.fipi.ru/
http://edu.ru/
http://www.sbio.info/
http://www.biology.ru/
http://old.fipi.ru/
http://edu.ru/

TEMATHUYECKOE IINTAHUPOBAHUE
11 KVIACC

Ne i/t

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

KoaunuyecTBo 4acoB

Bcero
padoTsI

KoHTpoJibHbIE

JlabopaTropHubie/
IIpakTHyeckue
padoThbI

DJIeKTPOHHbIE
(m¢poBbie)
oOpa3oBaTe/ibHbIE

pecypchbl

3apoKIeHNEe U PA3BUTHE IBOTIOIMOHHBIX
MIPEeACTaBICHUIN B OMOJIOTHH

http://www.sbio.info

http://www.biology.ru/

http://old.fipi.ru/

http://edu.ru/
http://www.drofa.ru/for-

users/

Mukpo3BoIous U €€ pe3yabTaThl

14 1

3/0

http://www.sbio.info

http://www.biology.ru/

http://old.fipi.ru/

http://edu.ru/
http://www.drofa.ru/for-

users/

MaxkpoaBomtonus 1 €€ pe3yinbTaThl

http://www.sbio.info

http://www.biology.ru/

http://old.fipi.ru/

http://edu.ru/
http://www.drofa.ru/for-

users/

[IpoucxoxaeHue U pa3BUTUE KU3HU Ha
3emie

16 2

1/2

http://www.sbio.info

http://www.biology.ru/

http://old.fipi.ru/

http://edu.ru/
http://www.drofa.ru/for-



http://www.sbio.info/
http://www.biology.ru/
http://old.fipi.ru/
http://edu.ru/
http://www.sbio.info/
http://www.biology.ru/
http://old.fipi.ru/
http://edu.ru/
http://www.sbio.info/
http://www.biology.ru/
http://old.fipi.ru/
http://edu.ru/
http://www.sbio.info/
http://www.biology.ru/
http://old.fipi.ru/
http://edu.ru/

users/

HpOI/ICXO)K)IeHI/Ie YCJIOBCKA — aHTPOIIOI'CHE3

11

1/1

http://www.sbio.info

http://www.biology.ru/

http://old.fipi.ru/

http://edu.ru/
http://www.drofa.ru/for-

users/

DKOJIOTHS] — HayKa O B3aUMOOTHOIIICHUSIX
OpPraHU3MOB U HaJJOPTaHU3MEHHBIX CUCTEM
C OKpYKarollen cpeon

http://www.sbio.info

http://www.biology.ru/

http://old.fipi.ru/

http://edu.ru/
http://www.drofa.ru/for-

users/

Opraau3Mebl U cpesia 0OUTaHUs

10

3/0

http://www.sbio.info

http://www.biology.ru/

http://old.fipi.ru/

http://edu.ru/
http://www.drofa.ru/for-

users/

DKOJIOTHS BUJOB U NOMYJISLUN

1/0

http://www.sbio.info

http://www.biology.ru/

http://old.fipi.ru/

http://edu.ru/
http://www.drofa.ru/for-

users/

DKOJIOTHSA COOOIIECTB. DKOJIOTHUECKUAE
CUCTEMBI

13

0/1

http://www.sbio.info

http://www.biology.ru/

http://old.fipi.ru/

http://edu.ru/
http://www.drofa.ru/for-

users/
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http://www.biology.ru/
http://old.fipi.ru/
http://edu.ru/
http://www.sbio.info/
http://www.biology.ru/
http://old.fipi.ru/
http://edu.ru/
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http://old.fipi.ru/
http://edu.ru/
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http://www.biology.ru/
http://old.fipi.ru/
http://edu.ru/
http://www.sbio.info/
http://www.biology.ru/
http://old.fipi.ru/
http://edu.ru/

10

Buocdepa — rmobanpHas sKocucTeMa

http://www.sbio.info

http://www.biology.ru/

http://old.fipi.ru/

http://edu.ru/
http://www.drofa.ru/for-

users/

11

UenoBek u OKpyKaromas cpea

http://www.sbio.info

http://www.biology.ru/

http://old.fipi.ru/

http://edu.ru/
http://www.drofa.ru/for-

users/

12

Pe3epBHOE Bpemst

OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME

102

10

9/ 4
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http://old.fipi.ru/
http://edu.ru/




	Приложение к ООП СОО
	Муниципальное автономное общеобразовательное учреждение

