MHUHUCTEPCTBO MPOCBEIEHUA POCCUMCKON ®EJEPAILIUA
MunucrepcTBo o0pazoBanusi 1 Hayku Camapckoii o0J1acTu
JdenapraMeHT 00pa3oBaHusi AJIMUHHCTPAIlUU ropoackoro okpyra Camapa

MBOY IIkoua Ne 101 r.o.Camapa

PACCMOTPEHO COI'JTACOBAHO YTBEPXIEHO,

3acenanune MO 3amecturenb aupekropa  Jlupekrop, —7

[TpoToxosNel
ot «29» aBrycra 2023 .

PABOYASI [IPOTPAMMA
(ID 1286659)

yueOHoro npeamera «buosorus. Yriy0jeHHbI YPOBEHD)

s ooygaromuxcs 10 —11 xmaccoB

Camapa 2023 roa






HOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma no yueO6Homy mnpeamery "buonorus" (nmaizee - Ouojorus) Ha
YpOBHE cpeaHero obiiero oopazoBaHusi paspaboraHa 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.

VYueOubiii npeamer «buonorusi» yrinyonéHHoro ypoBHs 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  00y4eHUsT Ha YpOBHE CpeaHero ooOmero 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 pEIIeHHEe O00pa30BaTENbHBIX, BOCIHUTATENbHBIX U Pa3BUBAIOLIUX
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 yueOHOMY mipeamery "buonorus" naér mpencraBieHue o
HeMM M 3ajadax M3ydeHus ydyeOHoro mpenMera «buonorusi» Ha yriayOiaEéHHOM
ypOBHE, onpeenseT o0s3aTebHOe (MHBAPUAHTHOE) MPEAMETHOE COJIEPIKaHKE, €T0
CTPYKTYpPHpOBaHHE TIO pa3jieliaM M TeMaM, paclpelesieHue M0 Kiaccam,
PEKOMEHyeT TMOCJIeI0BaTeIbHOCTh U3Y4YEHUsI y4eOHOTO Marepuana C y4&Tom
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€d, JIOTMKM Y4eOHOro Impoiiecca,
BO3PAaCTHBIX OCOOCHHOCTEHM oOydaromuxcs. B mnporpamme 1o Ouosioruu
peann3oBaH MPUHIMUII TPEEMCTBEHHOCTH C HM3y4Y€HHEM OHWOJIOTMM Ha YypOBHE
OCHOBHOTO  o0miero oOpa3oBaHus, Ojarojmaps 4YeMmMy IPOCMaTPUBACTCS
HAIpaBJICHHOCTh Ha MOCJIEAYIOIIee pa3BUTHE  OWOJIOTMYECKUX  3HAHUM,
OPUEHTUPOBAHHBIX HAa (OPMHUPOBAHHE €CTECTBEHHO-HAYYHOI'O MHPOBO33pEHUS,
HKOJIOTMYECKOT0 MBIIIIEHUS, MPEACTABICHUN O 340pOBOM o0Opa3e >XHW3HHU, 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, METAlpPEIMETHBIM M NPEIMETHBIM pe3yibTaTaM OOydYeHHs U B
(GOopMUPOBAaHUU OCHOBHBIX BHUIOB Y4eOHO-TIO3HABATEIBHOW  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
OMOJOTUYECKUX  3HAHUM, TOJYYEHHBIX TPU HU3YYEHUU  OO0y4YaIOIHUMHCS
COOTBETCTBYIOLIUX CHUCTEMAaTHYECKHUX pPa3fesioB OMOJOTMU Ha YpPOBHE OCHOBHOIO
oOmero obpazoBanusi, B 10—11 kiaccax 3TM 3HaHUSA TOJy4arOT pa3Buthe. Tak,
paclIMpeHbl U YriIyOJieHbl OWOJIOTMYEeCKHMEe 3HAHUS O PACTEHUSAX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHu3Me 4YelloBeKa, OOIIMX 3aKOHOMEPHOCTSIX >KU3HH,
JIOTIOTHUTENIBHO BKIIFOUEHBI OMOJIOTUYECKHUE CBECHUS PUKIIATHOTO U TIOUCKOBOTO
XapakTepa, KOTOPbIe MOKHO HCIOJIb30BaTh KaK OPUEHTUPBI JIJISl MOCIETYIOIIETO
BbIOOpa mpodeccun. Bo3moxkHa Takke HHTErpanus OMOJIOTMYECKMX 3HAHHUHA C
COOTBETCTBYIOIIMMH 3HAHUSIMH, TMOJYYEHHBIMU OOYYAIOUIMMUCS TPU U3YYCHHUH
bu3uKH, XUMUH, Teorpaduu U MaTEMaTHUKH.

CtpykTypa mnporpamMmmbl 1o yueOHOMY mnpeamery "buornorus" orpaxkaer
CUCTEMHO-YPOBHEBBIM ¥ JBOJIOIMOHHBIA MMOAXOAbl K M3yYEHHUIO OHOJIOTHH.
CornacHo UM, U3y4aroTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTePHBIE JIJISl )KUBBIX
CUCTEM Pa3HOTO YPOBHSI OpraHU3alllH, BOJIOIMHA OPraHUYECKOT0 MUpa Ha 3emiie,
COXpaHEHHUs OMOJOTUYECKOro paszHooOpasust Tutanetol. Tak, B 10 kmacce
U3YYarOTCSi OCHOBBI MOJEKYJISIPHOM M KJIETOYHOW OHOJOTUH, SMOPHOJOTHUU U
OMONIOTUN PA3BUTHSA, TEHETHUKU U CEJICKI[UU, OMOTEXHOJOTHU M CHUHTETHYECKOU
OMOJIOTHH, aKTYaJu3HPYIOTCS 3HAHUA OOydYarolIuXcsl IO OOTaHWKE, 300JIOTHH,
aHatomuu, (Qusnonoruu uejoBeka. B 11 kmacce wu3ydyaroTcs SBOIIOLHUOHHOE
y4eHHE, OCHOBBI SKOJIOTHH U yUeHHe 0 buocdepe.

VYueOnpiii  mpeamer  «buonorus»  mpu3BaH  00ECHEYUTh  OCBOCHHE
o0yJarouMMucs: OMOJIOTUYECKUX TEOPUHN U 3aKOHOB, UAEH, IPUHIUIIOB U IPaBUJ,
JIe)KAINX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOCHHHM, MHOTOOOpa3WH M OCOOEHHOCTAX KIETKH, OpTraHu3Ma, IOMYJISIUH,
OMOIIEHO3a, 3KOCUCTEMBI, O BBIJAIOUINXCS HAYYHBIX JOCTHXKEHUSIX, COBPEMEHHBIX
UCCIIEIOBAHUSX B OMOJIOTHH, MPUKIAJHBIX ACHEKTaX OMOJOTMUECKUX 3HAHUU. J1Jist
pa3BUTHS W NOJIJEPKAHMS HHTEepeca OO0ydaromuxcsi K OWOJIOrMM Hapsay co
3HAYUTEIBHBIM OOBEMOM TEOPETUYECKOI'O MATEpHAa B COJEPKAHUM IMPOrPAMMBI
no OMONOrMM MPEIYCMOTPEHO 3HAKOMCTBO C UCTOPHEH CTAHOBJICHUS M PA3BUTHS
TOM WM WHOW 001acTu OWOJOTMH, BKJIAJOM OTEYECTBEHHBIX U 3apyOEKHBIX
YUEHBIX B PELICHUE BaKHEUIIUX OMOJIOrMYECKUX U SKOJIOTUYECKUX IPOOIIEM.



Lens n3yuenus yueOHOTO nipeameTa «buomorusy Ha yriyOI€HHOM YpOBHE —
OBJIaJIcHNE  OOYYAIOIUMHCS  3HAHUSAMHU O  CTPYKTYPHO-()YHKIIMOHATBEHOMN
OpraHW3allid JKUBBIX CHCTEM pAa3HOTO paHra © MPHOOPETCHHE YMCHHM
MCIIOJIb30BaTh 3TU 3HAHUS B (POPMUPOBAHUU MHTEpECA K ONPENeNEHHONU 00nacTu
npo(ecCUOHaNbHON NEeSITeNbHOCTH, CBSI3aHHOM C OWOJIOTHel, WM K BBIOOpPY
y4eOHOTI0 3aBeICHUS ISl TPOJIOKEHUST OMOJIOrMYECKOTO 00pa30BaHuUs.

JlocTmwkenne TienM W3ydeHUs ydeOHoro mpeamera «buonorus» Ha
yIIIyOJIEHHOM YpOBHE 00€CIIEUNBACTCS PEIICHUEM CIICAYIONIUX 3a/1ay:

OCBOCHHE OOYYAIOIIMMUCS CUCTEMBI OMOJIOTMYECKUX 3HAHWUK: 00 OCHOBHBIX
OMOJIOTUYECKUX TCOPUSX, KOHIICTIIIHUIX, TUITOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
NPaBWJIaX, COCTABIISIFOIINX COBPEMEHHYIO €CTECTBCHHO-HAYYHYIO KApTUHY MUpa; O
CTPOCHUHU, MHOT0OOpa3uh U OCOOCHHOCTSAX OWOJIOTHYECKUX CHCTeM (KJIETKa,
OpraHu3M, MOMYJISAIus, B, OMOreoleHos3, ouocdepa); o BhIIAIOIIUXCS OTKPBITUIX
Y COBPEMCHHBIX MCCIICIOBAaHUSAX B OMOJIOTHH;

O3HAKOMJICHHUE OOYyYaIOIIUXCA C METOJaMH II03HAHMS JKUBOW TPHUPOIBI:
UCCIICIOBATEILCKUMH ~ METOJAaMH  OHMOJIOTHYECKUX HayK (MOJICKYJISAPHOM W
KJICTOYHON OWOJOTHUH, HMOPHOJIOTUU W OHWOJIOTMM Pa3BUTHs, TCHETUKH W
CCJICKIIMY, OWOTCXHOJOTMM M CHHTETUYCCKOW OHOJIOTMH, TaJICOHTOJIOTHH,
HKOJIOTHHM);  METOJaMH  CaMOCTOSITEIbHOTO  MPOBEJCHUS  OMOJIOTHYECKUX
UCcclieloBaHUd B JabopaTopuu W B npupoje (HaOmojaeHue, HU3MepeHue,
HKCIIEPUMEHT, MOJICTUPOBAHMUE);

OBJIaJiecHHe OOYYaroIIMMHCS YMEHHUSIMHU: CaMOCTOSTEIBHO  HaXOJUTh,
aHAIM3UPOBATh U MCIOJB30BaTh OMOJIOTMYECKYI0 HH(POPMALMIO; TOIH30BATHCS
OMOJIOTMYECKON TEPMHUHOJIOTHEH W CHUMBOJIMKOM, YCTaHaBJIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTMM ¥  COIMAIbHO-D)KOHOMHUYECKUMU H  HKOJOTHYECKUMU
npoOsieMaMi YeJOBEYeCTBa; OIEHWBATH IOCIEJCTBUS CBOEH AESTENBHOCTH TIO
OTHONICHUIO K OKPY)KaloIIe NPUPOAHOU cpefe, COOCTBEHHOMY 3I0POBBIO H
3I0POBBIO  OKPYKAIOIIUX  JIIOJeH; OOOCHOBBIBAaTH M  COOJIFOAATH  MEPHI
npoduakTuKki MHGEKIIMOHHBIX 3a00J€BaHU, TIPaBWIa TOBEJACHUS B MPHUPOJAC U
oOecrieueHusi 6€30MaCHOCTH COOCTBEHHOM KH3HEICATEIHPHOCTA B YPE3BBIUYANHBIX
CUTyallUsIX TMPUPOJHOTO W TEXHOTEHHOTO  XapakTepa, XapaKTepu30BaTh
COBPEMEHHBIC HAYYHBIE OTKPBITUS B 00J1aCTH OMOJIOTHH;

pa3BHUTHE Y O0yYAIOIMINXCS WHTEIUICKTYadbHBIX U TBOPUYECKUX CIOCOOHOCTEH
B TMpoOIecCe 3HAKOMCTBA C BBIJAIOMIUMHUCS OTKPBITHSIMH W COBPEMEHHBIMH
MCCJICIOBAHUSMH B OWOJIOTHUH, PEMIAeMBIMU €10 MPOoOJIeMaMU, METOOJIOTHEH
OMOJIOTUYECKOTO WCCIIeTIOBAaHNA, IPOBEICHUS AKCIIEPUMEHTATBHBIX
WCCJICIOBAHNM, PENICHHs] OMOIOTHYECKUX 3a/1a49, MOJICITUPOBAHMS OMOTOTHIECKUX
00BEKTOB U MIPOLIECCOB;



BOCTIUTAHUE Y OOYUYAIOIUXCA IEHHOCTHOTO OTHOIIEHHS K JKUBOM MPUPOE B
IIEJIOM U K OTJENBHBIM €€ 00BbeKTaM U SIBICHUAM; (OPMUPOBAHUE IKOJIOTHUECKOM,
TEeHETUYECKOW TPaMOTHOCTH, OOMmEell KymbTyphl TOBEIEHUS B MPHUPOJE;
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 Jrojed  (coOmomeHuss wMep npoduiakTuku — 3abo0JieBaHUM,
oOecrnieueHrne O€30MaCHOCTH JKU3HEACATCIPHOCTH B UYPE3BBIUAWHBIX CHUTYAIUSIX
OPUPOJHOTO W  TEXHOTEHHOTO  XapakKTepa) Ha OCHOBE  HCIIOJIB30BAHHUS
OMOJIOTUYECKUX 3HAHUW U YMCHUH B TIOBCEHEBHOM JKU3HU;

CO3/IaHMEe  YCJIOBHWA  JJII  OCO3HAaHHOTO  BBIOOpa  OOyYaIOIIMMHUCS
VHIUBHUAYaTbHOU oOpazoBaTenbHON TPAEKTOPHUH, CrocoOCTBYIOIIEH
MOCTIeAYIONIEMY TMPO(PECCHOHAIEHOMY CaMOOIPEACIECHUI0, B COOTBETCTBUU C
WHIAVUBUAYaATbHBIMU HHTEPECAMH M IIOTPEOHOCTIMHU PETHOHA.

OO61iee 4McI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OUOJIOTHH Ha YIIIyOJICHHOM
YpOBHE cpeqiHero ofdiero oopasoBanusi, coctapiser 238 yaca: B 10 xiracce — 136
gyacoB (4 yaca B Heenmo), B 11 kitacce — 102 gaca (3 gaca B Hezelto).

Ot60op opraHu3alMoHHBIX (OPM, METOJOB M CPEACTB OOYyYEeHHsS] OHOJIIOTUH
OCYIIECTBIISIETCSI ¢ YYETOM CHEHU(PUKH €r0 COAEp>KaHWsS M HANpPaBICHHOCTU Ha
NpOJOJKEHHE OMOJOTMYECKOro O00pa3oBaHUs B OpraHU3alUSgX CPEIHETO
po(decCuOHaIBLHOTO U BBICIIET0 00pa30BaHUsI.

OO0s3aTenbHBIM yCIIOBUEM MTPU 00YUYEHHH OMOJIOTUN Ha YIIIyOJIEHHOM YpOBHE
ABIIAETCS TIPOBEJCHUE JTaOOpPaTOPHBIX U TMPaKTUUECKHX padoT. Takxke ydacTue
00y4JaromuXcs B BBIOJHEHUU MPOCKTHBIX W y4eOHO-HCCIENOBATEIbCKUX PaboT,
TEMaTUKa KOTOPBIX OINpEACNIeTCS Y4YUTEeIeM Ha OCHOBE  HMMEIOUIUXCS
MaTePHUAIbHO-TEXHUYECKUX PECYPCOB M MECTHBIX IMPUPOIHBIX YCIOBHUH.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

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

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHHasi OMOJOTUS — KOMILIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHUs
Ouonornu.  buonornueckue  HaykM W U3y4yaeMble UMM IPOOJIEMBI.
DOyHAaMEHTaJIbHbIC, NPUKIAJHBIE M TOMCKOBBIE HAYYHBIE HCCIECAOBAHUS B
OuoJiorumu.

3HaueHue Ouosjoruu B (OPMUPOBAHUU COBPEMEHHOU €CTECTBEHHO-HAYYHOMU
kaptuHbl mupa. [lpodeccun, cBs3aHHble ¢ Ouosioruedd. 3HaueHHe OMOJIOTHHU B
MPAKTUYECKON JIESTEIbHOCTH YEJIOBEKAa: MEJMIIMHE, CEeJIbCKOM XO3SIHCTBE,
MPOMBIIIIEHHOCTH, OXPaHE NPUPOIbI.

JdemoHcTpanumn

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

Tabmuuel u cxembl: «CBsi3b OMOJOTHM C JAPYTUMH Haykammn», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7)KuBble cuCTEeMBbI U UX U3yUYeHHE

XKupble cuctembl Kak mpeaMeT u3ydeHuss Ouosoruu. CBOMCTBA JKHUBBIX
CUCTEM: €IMHCTBO XHMHYECKOI'O COCTaBa, JHCKPETHOCTh M IEJIOCTHOCT,
CIOKHOCTb M YHOPSJAOYEHHOCTh CTPYKTYpPbI, OTKPBITOCTh, CaMOOPTraHU3aLMS,
CaMOBOCIIPOU3BEAECHUE, PA3IPAXKUMOCTh, U3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHu3alyyd >KUBBIX CHCTEM: MOJEKYJSAPHBIM, KIETOYHBIN,
TKAHEBBIH, OpTraHW3MEHHBIN, MOIYJISIHUOHHO-BUI0OBOM, PKOCHUCTEMHBIN
(bmoreoneHoTnyeckmii), Owmocdepubrii. Ilporecchl, MPOWCXOAAIINE B IKUBBIX
cuctemax. OCHOBHbIE TpU3HAKHU >KUBOTO. JKW3HB Kak (opMa CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaromine >KuBbl€ CUCTEMBI HA Pa3HBIX YPOBHSIX OpraHU3alINH.

N3yuenue xuBbIX cucteM. Metonbl Ouomornueckod Hayku. HaGmromenwue,
M3MEpPEHUE, SIKCIIEPUMEHT, CUCTEMAaTU3alusl, MeTaaHanus. [loHaTre o 3aBUCUMON U
HE3aBUCMMOW mnepeMeHHOW. IlmanmpoBanme oskcnepumenrta. IloctaHoBka wu
npoBepka runote3. Hynesas runoresza. [lonsiTue BHIOOPKU U €€ TOCTOBEPHOCTD.
Pa30opoc B Ouonornueckux JaHHbIX. OIEHKa JTOCTOBEPHOCTH MOJYUYEHHBIX
pe3ynbraToB. [lprumHBl uUCKaxkeHHs pe3yabTaToB JKcnepumeHTta. [lonsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmuupl u cxembl: «OCHOBHbIE NpPHU3HAKH >KU3HW», «buonornueckue
cucteMbl», «CBOWCTBAa >KMBOM MaTepun», «YPOBHU OpraHHU3alUHA KUBOU
npupoasl», «CTpoeHUE KUBOTHOM KIETKM», «TKaHU KUBOTHBIX», «CHUCTEMBI
OpraHOB YEJIOBEYECKOro opraHuszMma», «buoreouenos», «buochepa», «Metoasl
W3y4YECHUS JKUBOU MPUPOIBI».

O6GopynoBanue:  jabopaTopHoe  OOOpyJOBaHME  JJISI  IPOBEACHUS
HaAOII0ICHUM, U3MEPEHUI, SKCTIEPUMEHTOB.

IIpakTnyeckas padora «lcnonp30BaHWE pPa3IWYHBIX METOAOB IpPH
U3YUYCHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KiieTku

Knerka — cTpykTypHO-QYHKIHMOHaNbHAA eAUHUIA KuBoro. Mcropus
oTKpbITUs KieTku. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. [LIBans,
M. Hlneiinen, P. BupxoB). OCHOBHBIE TMOJOXKEHUSI COBPEMEHHOW KJIETOUYHOMU
TEOPHH.

Mertonbl  MOJEKYJISIPHOW W KIETOYHOW  OMOJIOTMM:  MHKPOCKOIIHS,
xpomatorpadus, 37eKTpodope3, METOJ MEUEHbIX aTOMOB, AuddepeHnnamIbLHOe
HeHTpU(PyrupoBaHue, KyJIbTUBUPOBAHHE KIETOK. M3yuenue @OUKCUPOBAHHBIX
K1emok. DNeKTpoHHass MUkpockonusi. Kougoxanvuas 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 MHUKPOCKOI», «IJIEKTPOHHBIA MUKPOCKOI,
«HcTopust pa3BUTHS METOJ0B MUKPOCKOITHI.

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

IIpakTuyeckass padora «l3ydyeHne MeETOJOB KIETOYHOW OHMOJIOTHUH
(xpomarorpadus, saexrpodopes, auddepeHUANbHOES IEHTPUPYTUPOBAHUE,
[ILIP)».

Tema 4. Xumnueckasi opranu3anus KJIeTKU

XUMUYECKUA COCTaB KIETKU. Makpo-, MUKpPO- U YJIBTPaAMHUKPOIJIEMEHTHI.
Boma m e€ posb Kak pacTBOpUTENS, peareHTa, yd4acTHe B CTPYKTYPUPOBAaHUU
KJIETKH, TEIUIOperysiuuv. MuHepanbHble BEIECTBA KIETKH, UX OMOJIOrHYEcKas
poJib. POnp KATHOHOB M AaHHOHOB B KJIETKE.

Oprannueckue BellecTBa KJIETKH. buosornueckue mnoiaumepsl. benku.
AMUHOKHCTIOTHBIN cocTaB OenkoB. CTPYyKTyphl O0eIKOBOUM MoisieKkyibl. [lepBuunas
CTpYKTypa Oeika, NEeNTUaHas CBsI3b. BTopuuHas, TpeTWyHas, 4YeTBEPTUYHAS
cTtpykTypbl. Jlenarypauusi. CpoiictBa OenkoB. Krnaccudukanuss OeNKoB.
buonornueckue Qynkuuu 0enkoB. [Ipuonsi.



VYrneBoasl. MoHOCaxapuabl, [Ucaxapubl, OJUTOcCaxapuibl U MOJUCAXapUIbI.
O6mmii 1IaH CTpO€HHd W (PUBHKO-XMMUYECKHE CBOICTBAa  YIJIEBOJOB.
buonorunyeckue GpyHKIHMH YIIIE€BOIOB.

Jlununel. 'mapopunsHO-ruApOodoOHBIE cBOMcTBa. Knaccudukanus aunuaos.
Tpurnuuepunsl, Qoconunuasl, BOCKU, cTepouabl. buonormyeckue QyHKIMU
munuaoB. O0ume cBoiicTBa OMOJOrMYECKUX MEMOpaH — TEKy4eCTh, CIOCOOHOCTH K
CaM03aMbIKaHHUIO, MTOTYIPOHUIIAEMOCTb.

Hyxnennossie kucinotel. [JHK n PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneotunpl. Ilpunuun kommiementapHoctd. IlpaBuno Yapradda. Crpykrypa
JIHK — nBoiinas cniupanb. MecrtoHnaxoxaenue u ouonorndeckue ¢pynkiuu JJHK.
Buaesl PHK. ®yukuun PHK B kietke.

Crpoenune monekynsl AT®. Makpospruueckue cBsisu B mosekyie ATO.
buonorunyeckue ¢pynkuun AT®. BoccTaHOBIIEHHbIE IEPEHOCUYUKH, UX (PYHKIIUU B
knetke. Jpyeue nykneosuompugpocgpamer (HTD). CexBenupopanue JIHK.
Memoovl cenomuku, mpancKpunmoMuKu, npomeoMuKu.

CrtpykTypHas Ouoniorusi: OMoxumMuueckue u Onopu3nvecKue MCCie0BaHus
cocTaBa UM TPOCTPAHCTBEHHOW CTPYKTYpbl Ouomoliekyl. Mooeruposarue
CcmMpyKmypuvl U QYHKYuLl 6UOMONEKYT U UX KOMHIekcos. Komnvromepnulii ouzatin u
opeanuyecKull CuHme3s OUOMOJIEKYl U UX HENPUPOOHBIX AHATIO208.

JdeMoHCcTpamuun

[Toptpetsr: JI. [lonmunr, /. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®paHkius,
®. Conrep, C. IIpy3unep.

HNuarpammel:  «PacnpeneneHue XMMHUYECKHX JJIEMEHTOB B  HEKHBOWU
npupoae», «PacnpeneneHne XUMUYECKUX SJIEMEHTOB B )KUBOW MIPUPOIEY.

Tabmuuer n cxembl: «llepuonnueckas TabnHila XUMUYECKHX SJIEMEHTOBY,
«CTpoeHue MOJEKYJbl BOAbI», «BemecTtBa B cocTaBe OpraHu3MoB», «CTpoeHHE
MOJIeKyJbl  Oenka», «CTpyKTypbl O€NKOBOM MOJNEKylbD», «CTpOoeHHE MOJEKYI
yrieBooB», «CTpoeHune MOJIeKysl JUNuaoB», «HyKIEHnHOBBIE KHUCIOTHDY,
«Ctpoenue monexkyinbl ATDOx.

O6opynoBaHue: XuMU4ecKas 1Mocyia 1 000py10BaHuE.

JlabopaTopHasi pa6ora «O0HapyKeHHE OCIIKOB C IMMOMOIIBI0 KaYeCTBEHHBIX
peaKIuii».

JlaGopatopHass  paGora  «JccinenoBaHue ~— HYKJIEHHOBBIX  KHCJOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHbIX OPTaHU3MOBY.

Tema 5. CTpoeHue n GyHKINH KJIETKH

Tunsl KJIETOK: JyKapuoTHYecKas MW mpokapuoTudeckas. CTpyKTypHO-
byHKITMOHAIBHBIE 00pa30BaHMSI KICTKH.



CrpoeHnue npokapuoTuyeckoil kiaeTku. Knerounas creHka OakTepuil u apxen.
OcoOEHHOCTH CTpPOEHUS TeTepoTpOHON U aBTOTPO(PHONW MNPOKAPUOTHUECKUX
KJIETOK. MecCTO U pojib IPOKapuoOT B OMOLIEHO3AX.

Crtpoenue u (G yHKIIMOHUPOBaHUE 3YKapHOTUYECKON KJIETKH.
[Inazmatuyeckas wmemOpana (ruazmanemma).  CTpykTypa IJIa3MaTHUYeCKOU
MeMOpaHbl. TpaHCOPT BEUIECTB Yepe3 IIa3MaTUYECKYI0 MEMOpaHy: MacCUBHBIM
(muddysus, obneruénnas auddysus), aKTUBHBIA (NEPBUUYHBIA U BTOPUYHBIM
akTUBHbIA TpaHcnopT). llomynponunaemocts wmemOpanbl. Pabora HaTpuii-
KaJMEeBOTO Hacoca. DHAOLMTO3: MUHOUMUTO3, (paronuTto3. Dk3ouuto3. Kietounas
cteHka. CTpykTypa 1 QyHKIHMH KIETOYHOM CTEHKH pacTeHUM, rpuboB.

[utomnazma. [uto3omns. Lutockenet. JIBrkenue muroriasmMbel. OpraHonuibl
kiIeTkd. OaHOMeMOpaHHbIE OpPraHOMIbI KIETKHU: DSHJIOIUIa3MaTUYecKas CeTh
(BIIC), anmapat I'onblku, TU30COMBI, UX CTpoeHHUE W (yHKUMH. B3aumocBs3b
OJIHOMEMOpPaHHBIX OPraHoOMA0B KieTKU. CTpoeHHE TpPaHyJISPHOTO PETUKYIyMma.
Mexanuzm nanpasnenus oenxog ¢ IIIC. CuHte3 pacTBOpUMBIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. ['maakuii  (arpaHyispHbI)  3HAOIJIA3MATUYECKHM
petukynym. CekpetopHast QyHkius anmapata [onbmku. Moougurkayus 6enxos &
annapame [ onvoocu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancnopt
BEILECTB B KJIeTKe. Bakyonu pacTuTenbHbIX KieToK. Kietounsiii cok. Typrop.

[lonyaBTOHOMHBIE ~ OPraHOMABI  KJIETKU:  MUTOXOHIAPUHU,  IUIACTHBL
IIpoucxooicoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuil,
JI. Mapeynuc). Ctpoerre U (YHKIIMM MUTOXOHIpUN H T1actui. llepBuunsle,
BTOPUYHBIE W  CIOXHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOIIUX  JYKAPHUOT.
XJIOpOIUTIACTHI, XPOMOILIACTHI, JICMKOIUIACTHI BBICIIUX PACTCHUM.

HememOpannsie opranonasl kietku CTpoeHue U QyHKIIUU HEMEMOpPaHHBIX
OpraHoOUJ0B KJIETKHU. Pu6ocomsl. IIpomesicymounvie Qunramernmol.
MukpodunameHTsl. AkmuHogvle Muxkpoguiamenmol. MBbIIIIEUHbIE  KIETKU.
Axmunosvie KOMNOHeHMbl HeMbluleyHblx Kiemok. MukpoTpybouku. Kietounsrit
ueHtp. CTpoeHHME U JABUKEHHE JKIYTUKOB M pecHHYEK. MHUKpOTpyOOUKHU
nuTomiasmel. LleHTpuons. benku, accoyuuposanuvie ¢ MuKpoguiameHmamu u
muxpompybdouxamu. Momopnsie benxu.

Anpo. Obonouka siipa, XpOMaTHH, KapHOILIa3Ma, SJIPBIIIKA, UX CTPOCHUE U
bynakiuu. SAnepHerit  0enkoBbIM MaTpuKce. [IpocTpaHCTBEHHOE pacHoOIOKEHHE
XpOMOCOM B UHTep(a3zHOM sape. Iyxpomamun u cemepoxpomamur. benkn
XpOMaTHHA — THUCTOHBI. Jlunamuxa s0epHoll o06oaouku 6 mumose. Aoephbiil
Mpaucnopm.

Knerounsie BriatoueHusi. CpaBHUTEIbHAS XapaKTEPUCTUKA KIETOK dYKapHOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpanumn



IToptpetsr: K.C. Mepexkosckuii, JI. Maprymnuc.

Tabmuiet 1 cxeMbl: «CTpoeHHE SYKapUOTHYECKOW KIETKH», «CTpoeHue
KUBOTHOU  KiIeTKW», «CTpoeHHMEe  pacTUTeNbHOW  KiIeTku», «CTpoeHwme
MUTOXOHAPUWY, «Aapo», «CTpoeHHE MPOKAPUOTHISCKOU KIICTKI.

OOopymoBaHHe: CBETOBOW MHKPOCKOI, MHUKPOIpENapaThl PaCTUTECIHHBIX,
KUBOTHBIX KJICTOK, MUKPOIIpENapaThl 0aKTepUaIbHBIX KIETOK.

JlaboparopHass pabGora «l3yueHwe CTpOEHHS KJIETOK Pa3IUYHBIX
OpPTaHU3MOB.

IMpakTuueckas padora «l3ydeHre CBOWCTB KICTOYHON MEMOPAHBI.

JlabopaTopHasi padora «lccienoBanue Mmia3mMoiiu3a W JEIUIa3MOJIU3a B
PaCTUTEIIBHBIX KICTKAX.

IpakTnueckass  pabdora  «l3yyeHue  JBWKEHUS  ITUTOIIA3MBI B
PaCTUTEIIBHBIX KICTKAX.

Tema 6. O0MeH BelleCTB M NpeBpallieHNe JHEPIT MU B KJIeTKe

AcCCUMUIATINS ¥ TUCCUMIJIALIAS — JIBE€ CTOPOHBI MeTabonm3Ma. Turmbel oOMeHa
BEIICCTB: aBTOTPO(PHBIA M TeTEPOTPO(DHBIA. YUacTHE KHCIIOpOoJa B OOMEHHBIX
nporeccax. JHEpreTudeckoe obecrnedeHue KiIeTku: mnpespamenne ATD B
OoOMEHHBIX TIporeccax. DepMEHTATHBHBIM XapaKTep peakIui KICTOYHOIO
metabonuzma. DepMeHThl, UX CTPOCHHE, CBOMCTBA M MEXaHU3M JIEUCTBUS.
Kodepmentsr. Otnuunst pepMEHTOB OT HEOPraHWYECKUX KaTaiu3aTopoB. benku-
aKTUBATOPbl M OENKU-MHTUOUTOPHI. 3aBUCUMOCTh CKOPOCTH (hepMEHTATUBHBIX
peakuuii OT pa3InyHbIX (HAKTOPOB.

[lepBuuHBI CHHTE3 OpraHUYECKUX BelIeCTB B KieTke. DOTOCHUHTE3.
AnoKcueeHHbll U OKcueeHHwlli omocunme3 y obaxkmepuu. Ceemocodbuparowue
nUSMeHmbl U NUSMEeHMbl PeakyuoHHo2o yenmpa. Poib XJI0poIuiacToB B MpoIecce
doTocunTe3a. CreToBas u TemHoBas (a3bl. Pomoovixanue, Cs., Ca. u CAM-munor
gomocunmesa. IIpoagykTuBHOCTh (DOTOCHMHTE3a. BiumsHue pa3auyHbIX (HaKTOPOB
Ha CKOpOCTh (hoTOCHHTE3a. 3HaueHne (HOTOCHHTE3A.

XeEeMOCHHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUPUIIUPYIOIHNE OaKTepuu, >KeIe300aKTepuu, cepoOaKTepuu, BOJOPOIHBIC
OakTepun. 3HAUCHHE XEMOCUHTE3A.

Ana’poOHbIe opranm3mMbl. Buasl Opoxenus. I[IpoaykTel OpokeHUs U UX
UCIIOJIb30BAaHUE YEIOBEKOM. AHA’pOOHBIE MHUKPOOPraHU3MBbI KaK OOBEKTHI
OMOTEXHOJIOTUH B BO30YAUTEIIH OOJIC3HEH.

AdpoOHBIE OpraHu3MBl. Otarnbl SHEPreTUYECKOTO oOmeHa.
[ToaroToBuTeNnbHBIN ATaM. [ THKOIN3 — OECKUCIOPOAHOE PACIHICIUICHUE TITFOKO3HI.

buonornueckoe okucieHue, WK KIETOYHOE AbIXxaHue. Poap MUTOXOHIpHUi B
mporieccax Ononorndeckoro okucieHus. [uknudyeckue peaknuu. OKHCIUTEIHLHOE
dbochopunrpoBanue. IHepeus membpanno2o epacuenma npomonos. Cunmes



ATD: paboma npomonnoi AT®-cunmaswvl. IlpeumyniecTBa a’poOHOTO MyTH
oOMeHa BellecTB nepe aHadpoOHbIM. D(P(HEKTUBHOCTh SJHEPTreTUUECKOT0 OOMEHa.

JdemoHcTpanuun

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

Tabmuipl u cxeMbl: «@OTOCUHTE3Y, « IHEPreTHYECKUl 0OMeH», «buocuHTe3
oenkay, «CtpoeHue pepMeHTa», « XeMOCHUHTE3Y.

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

JlaboparopHass  padora «l3ydyeHue  KaTaJIUTUUECKOM  AKTHUBHOCTH
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WIHM KaTanas3bl)y.

JlabopaTtopHas pabora «l3yuenue (QepMEHTATUBHOrO paCIICIUICHUS
MEPOKCHU/Ia BOJOPO/Ia B PACTUTEIBHBIX U )KUBOTHBIX KIETKAX).

JlabopaTtopHass pabora «CpaBHeHue mporeccoB  (OTOCHMHTE3a H
XEMOCHUHTE3a.

JlabopaTopHas pa6ora «CpaBHEHUE MTPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacnencrBeHHass uH(opMaus M peajin3anus eé B KJIeTKe

Peakiiuu MarpuuHoro cuurtes3a. [IpyHIUIT KOMIUIEMEHTAPHOCTH B PEaKIIUIX
MaTpUYHOTO cuHTe3a. Peanusanus HacnenctBeHHoW uHdopmaiuu. ['eHeTnueckuit
KOJI, €ro cBoucTBa. TpaHckpunuuss — wmatpuudbli cuHTe3 PHK. IlpuHummner
TPAHCKPUINIMU: KOMIUIEMEHTAPHOCTh, AHTUIIAPAJJIEIbHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoii knemxe. Hexooupyrowue PHK.

Tpancmsius u e€ sranbl. Yuactue TpancnopTtHeix PHK B OmocunTese Genka.
VYcnoBust OuocuuTeza Oenka. KomgupoBanue amunHokucinor. Ponas pubGocom B
O6unocuHTe3e Oemnka.

Cospemennvie npeocmaenenus o cmpoenuu 2enog. OpraHuzanus reHoma y
IPOKAapUOT U 3YKApHOT. Perynsuuss akTUBHOCTH T'€HOB Yy MNpPOKapuoOT. ['mmoresa
onepoHa (®. XKako0, XK. MaHo). MonekynsapHvie mexanuzmvl IKCHpeccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomwl ceHog. Perymsius oOMeHHBIX
MPOLIECCOB B KieTKe. KileTouHbiii roMeocTas.

Bupycsl — HekieTounble (OpMBI )KU3HU B 00JIUraTHBhIC Tapa3uThl. CTpoeHHUEe
MIPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK
JIHK-cooeporcawux eupycos, PHK-codepocawux eupycos, 6baxmepuogazos.
Obpamnas mpanckpunyus, peeepmasa, uHmezpasa.

Bupycubie 3a0oneBanusi yenoBeka, kuBoTHBIX, pactenuit. CIINJ[, COVID-
19, counanbHble 1 MEIUIIMHCKUE TPOOJIEMBI.

Buoungopmamuxa: unmeepayus u ananus doavuux maccusos («bigdata»)
CMPYKMYPHLIX OUON02UYECKUX O0aHHbIX. Hanomexnonozuu 6 ouonoeuu u meouyune.
IIpoepammupyemole hynxkyuu 6enxos. Cnocobvi 00cmasKu 1eKkapcme.



JdemoHcTpanumn

IToptpersr: H. K. Konbuos, /. M. IBanOBCKHIA.

Tabmuipl u cxeMbl: «buocunte3 Oenkay, «['eHernueckuit koa», «Bupycs,
«bakrepuodarn».

IIpakTruyeckas padora «Co3aHue MOJIEIN BUPYCa».

Tema 8. ’KusHeHHbIN HUKJI KICTKH

Knerounsrii uuki, ero mnepuonbl W perymsuus. Wartepdasza u MuTO3.
Oco0eHHOCTH TpOlIecCcOB, MpoTeKarmux B HHTepdasze. [loaroroBka KIETKH K
nenenuto.  IlpecuHreTnueckuii  (MOCTMUTOTHUYECKHM),  CHUHTCTHUYECKUU U
NOCTCUHTETUYECKHUM (MPEMUTOTHUUECKHUI) EepUOAbl UHTEP(a3bI.

Marpuunsiii cunre3 JIHK — pemnmukanusa. Ilpuanuner perumkannu JIHK:
KOMIUIEMEHTApPHOCTb,  IMTOJYKOHCEPBATUBHBIM  CHUHTE3, AHTUIAPAJIIENbHOCTD.
Mexanusm perummkannu JJHK. Xpomocomel. Ctpoenune xpomocom. Tenomepsl u

TeroMepaza. XPOMOCOMHBIM HaOOp KIETKM — KapuoTuil. JIUTUIOMAHBIA U
rariouAHbIA  HaOOpbl  XpoMocoM. ['omosornuHbie  Xpomocombl. [losoBbie
XpPOMOCOMBI.

lenenue xnetkn — wMuTo3. CraguM MWTO3a W TIPOUCXOASNIME B HUX

npoiiecchl. Tumbl muTo3a. KapuoknHes u nurokuHe3. buonornueckoe 3HauYCHUE
MUTO3a.

Perynsuusa muToTHYECKOro IMKIAa KiIeTkH. [Iporpammupyemasi KiieToyHas
rubesnp — arnomnTos.

Krnerounoe siapo, XpoMocombl, (DyHKIIMOHAJIbHAasi TeHOMHKA. Mexanusmul
npoaugepayuu, oughpepenyuposku, cmaperus u eubderu kKiemox. «lL{ugpposas
KiemKkay — ououngpopmamuveckue mooeau QYHKYUOHUPOBAHUS KIEMKHU.

JdeMoHCTpamuu

Tabmumel 1 cxembl: «OKU3HEHHBIM IUKI KIETKH», «Muros», «CtpoeHue
xpomocom», «Permkanus JJHK».

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

JlaGopaTopHas padora «M3yyeHne  XpOMOCOM  Ha  TOTOBBIX
MHUKPOIIpEnapaTaxy.

JlaGopaTopHas padora «Habmonenne MuTo3a B KJI€TKaxX KOHUYMKA KOPEIIKa
nyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. CTpoenue n GyHKINH OPraHU3MOB

buonornueckoe pazHooOpa3ue OPTraHU3MOB. OOHOKJIETOUHBIE,
KOJIOHUAJIbHbIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

OcoOeHHOCTH  CTpOGHHUS H  JKU3HEACATEIBHOCTH  OJHOKICTOYHBIX
opranu3mMoB. bakrtepun, apxeu, OJIHOKJIETOYHbIE TpUOBI, OJIHOKIIETOYHBIC
BOJIOPOCHH, Apyrue npotucthl. KolloHHanbHbIE OPraHU3MBbl.



B3aumocBa3p 4acTed MHOTOKJIETOYHOIO OpraHusMa. TKaHW, Opra"sl H
cucTtemMbl opranoB. OpraHusM Kak equHoe 1enoe. ['omeocTas.

Tkanu pacteHuidl. Tunbel pacTUTENBHBIX TKaHeil: oOpa3oBaTesibHAasd,
MOKPOBHAsI, MPOBOJsIIAsA, OCHOBHAs, MexaHuueckas. OCOOEHHOCTU CTPOCHUS,
(YHKUUH U pacmonoKeHus TKaHeW B OpraHax pacTeHHil.

TkaHu XKUBOTHBIX U YEIOBEKA. THIBI XKUBOTHBIX TKAHEW: AMUTEIHAIbHAS,
COCIMHUTEIbHAsA, MbIlIeYHasi, HepBHasA. OCOOEHHOCTH CTPOCHHS, (PYHKIUH WU
pacMoJIOAKEHHS TKAaHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHble M TE€HEpATUBHBIE OpraHbl pacteHuid. Opranel u
CHUCTEMBbI OPTaHOB )KMBOTHBIX U UesIoBeKa. DYHKIIMU OPTraHOB U CUCTEM OPraHOB.

Omnopa Ttena opranu3moB. Kapkac pactenuil. CKeneTbl OJHOKJIETOYHBIX MU
MHOTOKJIETOUHBIX >KMBOTHBIX. HapyxHbIi M BHYTpeHHUH ckeneT. CTpoeHue u
THUIIbI COCIMHEHUS KOCTE.

JIBrokeHrne  OpraHu3moB.  JIBM)KEHHE  OJIHOKJIETOYHBIX  OPraHU3MOB:
aMEOouHOE, KTYTUKOBOE, pecHHUYHOE. JIBI)KEHHE MHOTOKJIETOUYHBIX PaCTCHUM:
TPONMU3MBI M HACTUU. J[BM)KEHHME MHOTI'OKJIETOYHBIX S>KMBOTHBIX M YEJIOBEKA:
MbIlIeuHas cucrema. Pedekc. CkeneTHbIe MBIIIIIBI U UX padoTa.

[Iutanne opranusmoB. [loryomenue BOABI, YIVIEKUCIOrO Trasa |
MHUHEPAJIbHBIX BELIECTB pacTeHUsMU. [IuTtanue KUBOTHBIX. BHyTpuIionoctHoe u
BHYTPHUKJIIETOYHOE mnuileBapeHue. [IuTaHue MO3BOHOYHBIX >KMBOTHBIX. OTIENBI
NUIIEBApUTEIbHOrO Tpakra. [IumeBapurensHbie xene3sl. [lumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. JIpixanue pactenuii. JIpixanue »kuBoTHBIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KIETKU. KoxkHOe npixaHue. /[pIxaTenpHas HOBEPXHOCTb.
XKabepnoe u nérounoe apixaHue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX M YEIOBEKA.
OBOJIIOIIMOHHOE ~ YCJIOKHEHHE CTPOCHUS JIETKMX IMO3BOHOYHBIX JKWBOTHBIX.
JlpixaTenpHass cucTeMa 4YejJoBeKa. MeXaHW3M BEHTWISALMM JIETKUX Yy NTULl U
MIeKkonuTarommx. Perymsius apixanus. J{prxatenbHpie 00bEMBI.

TpaHcOpT BELIECTB Yy OPraHU3MOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUMU.
Tpancopt BemecTB y KUBOTHbIX. KpoBeHocCHas cucreMa W €€ OpraHsbl.
KpoBeHocHass cucteMa TMO3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBIE COCYyAbl M KpoBb. Kpyrum kpoBooOparieHus. IBOJIIOIHMOHHBIE
YCJIOKHEHUS] CTPOEHUS KPOBEHOCHOW CHCTEMBI NMO3BOHOUYHBIX *UBOTHBIX. PaboTa
cepaua u €€ peryismus.

Beigenenne y opraHusmoB. Beigenenue y pacteHuid. Bwigenenwe y
#KUBOTHbIX. CokpaTuTenbHble Bakyosnu. Opranbl BblenaeHus. OuibTparus,
CeKpelrsi U 00paTHOE BCAChIBAHHE KaK MEXaHU3Mbl pabOThI OPraHOB BbIJICJICHUS.
CBs3b NOJIOCTH TEJIA ¢ KPOBEHOCHOW W BBIAEIUTEIBHON cUCcTEMaMu. Bolaenenue y



MO3BOHOYHBIX JKUBOTHBIX M ueinoBeka. [louku. CtpoeHue um (HyHKUMOHUPOBAHUE
He(pona. OOpazoBaHHE MOYH Y YETIOBEKA.

3ammTa y OpraHu3MoOB. 3alldTa y OJHOKJIETOYHBIX OpraHu3sMoB. Crnopsl
OakTepuii W UUCTHl MNPOCTEUIIMX. 3alIUTa Yy MHOTOKJIETOYHBIX PACTEHHI.
Kyrtukyna. CpeacTBa macCUBHON M XUMUYECKOW 3auThl. DUTOHIIUABL.

3amMTa y MHOTOKJIETOYHBIX XMBOTHBIX. [IOKpOBBI M HMX MNPOU3BOJHBIE.
3amura opraHusma ot OosneszHeil. UMMmyHHas cuctema uesnoBeka. KiieTouHbld U
IYMOpPAJIbHBIH MMMYHHUTET. BpoXIE€HHBIH M NpUOOpeTEHHBIN creunduuecKkuii
UMMYHUTET. Teopusi KiIoHaJbHO-cenekTuBHOrO ummynutera (I1. Dpmaux, ©. M.
bepuer, C. Tonerasa). BocnanuTenbHble OTBETHI OpraHU3MOB. PoJib BpOXKAEHHOT O
UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00J1€BaHU.

Pazgpaxkxumocte ¥ perymauus |y OpramusMoB. PazgpaxumocTts Yy
OIHOKJIETOYHBIX OpraHu3MoB. Takcucel. PazgpakumMocTe W perymauus y
pacteHuil. PocToBbI€ BellleCTBA U UX 3HAYCHHE.

HepBuasi cucrema u pedrekTopHas peryisius y >KUBOTHBIX. HepBHas
cUCTEMA U €€ OTIENbl. DBOIIOLMOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOW CHCTEMBI
y KUBOTHBIX. OT/AENbI TOJIOBHOTO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Peduekc u
pednexropHas nyra. bezycioBHble U yCI10BHBIE pedIEKCHI.

['ymopasibHas peryisius U SHIOKPUHHAs CHCTEMA JKUBOTHBIX U 4YEJIOBEKa.
JKene3pl HSHOOKPUHHOM CUCTEMBI M HMX TOPMOHBL. J[eliCTBHE TOPMOHOB.
B3aumocBsi3p HEpBHOW U DSHIOKPUHHOW cucTteM. [umnortanamo-runoduzapHas
cUcTeMa.

JdeMoHCcTpamuun

[Toptper: U. I1. I1aBinos.

Tabmuuel u cxembl: «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIC
Bogopociny, «bakrepun», «llpocteiimme», «OpraHbl LBETKOBBIX pPACTECHUN»,
«CucteMbl OpPraHoB TMO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIxX», «Tkanu pacrenuit», «KopHeBbie cuctemsl», «CTpoeHue credis»,
«CTpoeHue JINCTOBOM IUIACTUHKW», «TKaHM >KMBOTHBIX», «CKEJIET YelI0BEKay,
«IInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpixarenbHas

CUCTEMAY, «HepBHas CHUCTEMA, «Koxay, «MpI11euHas CHUCTEMAY,
«BbigenurenbHas cUcTeMa», «JHJIOKpPUHHAs cuctema», «CTpOEHHE MBI,
«IMMyHUTETY, «KuI1euHonoa0CTHRIEY, «Cxema  TIATaHUS  PaCTECHHII»,

«KpoBEeHOCHBIE CHUCTEMBbI TO3BOHOYHBIX JKUBOTHBIX», «CTpO€HHE THUIPHDY,
«CtpoeHue miaHapumn», «BHyTpeHHee CTpoeHue A0KIeBOro uepBs», «HepBHas
cuctema peio», «HepBHas cucrema sarymkw», «HepBHas — cuctema
npecMmbikatomuxcsi»,  «HepBras  cucrema  nrtuny», «HepBHas — cuctema
MIeKkonuraromux», «HepBHasi cucrema denoBekay, «Pediekcy.



O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpOIpenapaThl OJHOKIECTOYHBIX
OpraHW3MOB, MUKpOIpENapaTbl TKaHEW, PaKOBUHBI MOJUTIOCKOB, KOJUICKIIUU
HACEKOMBIX, UTJIOKOXKHX, KUBBIE IK3EMIUISAPbl KOMHATHBIX pPAaCTeHUH, repOoapuu
pacTeHUl pa3HBIX OTHENOB, BJIAXHbIE MpenapaTbl MKUBOTHBIX, CKEJIECTHI
MMO3BOHOYHBIX, KOJUICKIIMM O€CMO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
o0opy1I0BaHUE JJIsl AEMOHCTPAIIMU TOYBEHHOTO U BO3AYIIIHOTO MUTaHUS PACTEHUM,
pacuierieHrus Kpaxmasua u OeJIKOB MOoJl JeHCTBUEM (PEpPMEHTOB, 000pYI0BaHUE TS
JEMOHCTPALMH OIIBITOB MO U3MEPEHUIO KUZHEHHOW EMKOCTH JIETKUX, MEXAaHU3Ma
JIIXaTeIbHBIX JIBUKEHUM, MOJIETTH TOJIOBHOT'O MO3Ta Pa3IuYHbIX KUBOTHBIX.

JlaGoparopHasi padora «/3yueHue TKaHel pacTeHUI».

JlabopaTropHasi pabora «3ydyeHue TKaHEeH KUBOTHBIX).

JlaGopaTropHasi padora «3ydyeHue opraHoB LIBETKOBOT'O PACTEHUS».

Tema 10. PazMmHoXeHHe H pa3BUTHE OPTaHU3MOB

dopMbl pa3MHOXKEHHUsI OpraHU3MOB: Oecrosnioe (BKJIIOYasi BEreTaTUBHOE) U
nojioBoe. Buasl  Oecrosoro  pa3MHOXEHUS:  MOYKOBAaHUE,  CIOPYJISIIHS,
dbparmeHTanus, KJIOHUPOBAHUE.

[TonoBoe paszmHoxxkeHue. [lonoBbie kiIeTku, Wik rametsl. Meito3. Craauu
Mmenosa. [loBenenne xpomocoM B Menose. Kpoccunrosep. buonornueckuii cMbIci
Melo3a M TO0JIOBOro mpouecca. Melo3 M €ro MeCTO B KU3HEHHOM IIHKIIE
OpraHU3MOB.

[IpenzapoasiieBoe pa3Butue. ['amerorene3 y »KuBOTHbBIX. [10J0BbIE JKeIE3Bl.
OO6pazoBanue 1 pa3BUTHE MOJOBBIX KiIeTOK. CriepmaTorenes u oorene3. CtpoeHue
MOJIOBBIX KJIETOK.

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

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTE€HE3). DMOPHOJIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopghozenez — 00Ha U3 21a8HbIX NPOO.IeM IMOPUOOSUMN.
Konyenyusi  mopgoecenos u modenu mopgoeeneza. Craguu >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenme. Tumbl  apoOieHus.
Jlemepmunupogeannoe u HedepmuHuposanuwoe Opooaenue. bnacmyna, munwi
onacmyn. OcoOCHHOCTH JPOOJICHHS MIICKOIUTAIONIUX. 3apOJBIIIEBhIC JTUCTKH
(ractpynsinusi). 3aKiiajika OpraHoB M TKaHEU U3 3apOobIIIEBBIX JIUCTKOB. B3anmHoe
BIIMSHUE YacTed pa3BUBAIONIIETOCS 3apojbliia (dMOpUOHANbHAS WHIYKIIHSA).
3aknajka TIUIaHAa CTPOCHHMSI KUBOTHOTO Kak pPe3ylbTaT HUEpapXUUECKUX
B3aMMOJICUCTBUI T'E€HOB. BrnusHHe Ha >MOPUOHAIBHOE PA3BUTHE PA3IMYHBIX
(baKTOPOB OKPYKAIOIICH CPEIBI.

Poct u pasButue xuBOTHBIX. llocTaomOpuoHanbublii mepuon. Ilpsimoe u
HempsiMoe pa3Butue. PaszButue ¢ wmetamopdpo3oM y OECIO3BOHOYHBIX U
MMO3BOHOYHBIX KUBOTHBIX. bHoJOrHMYeckoe 3HAUYE€HHE MPSMOr0 W HEMPSIMOro



pa3BUTHUA, UX PACHpPOCTPAHEHUE B MpUpoAE. Tulbl pocTa >KUBOTHBIX. DakTophI
PETYJISIIUU POCTA )KUBOTHBIX U 4esoBeka. CTaauu NOCTIMOPUOHAIIBHOTO Pa3BUTHS
y ’KMBOTHBIX U 4esioBeKa. [lepuonsl oHTOreHe3a uenoBeka. CTapeHne U CMEPTh Kak
OMOJOrNYECKUE MPOLIECCHI.

Pa3smHoxxeHue u pa3Butue pacteHui. ['ametodutr u cnopodput. Meiio3 B
KU3HEHHOM 1HKJIe pacteHuil. OOpa3oBaHue cmnop B IIpoliecce Meio3sa.
I'amerorene3 y pacteHuid. OIIOAOTBOPEHHE W PA3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoilHOE OIJIOJIOTBOPEHUE Y LIBETKOBBIX pacTeHuil. OOpa3zoBaHue U
pa3BUTHE CEMEHMU.

MexaHU3MBI PETYIISIIIMA OHTOT€HE3a Y PACTEHUM U )KUBOTHBIX.

JdemoHcTpanumn

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

Tabmuupl u cxembl: «BereratuBHOe pasmMHOXKeHHE», «Turbl Oecrnonoro
pa3MHOXKEHU», «Pa3MHOXKEHHE XJIaMHUJIOMOHAIb, «Pa3MHOXKEHUE SBIJIEHBIY,
«Pa3mHOxeHue ruapel», «Meio3», «Xpomocombl», «['amerorenes», «CTpoeHHE
AUIEKIETKH U crepMaro3onaa», «OCHOBHBIE CTaauM OHTOreHesza», «lIpsMoe u
HENpsIMOe pa3BuTue», «Pa3BuTue Mailckoro xyka», «Pa3BuTue capaHum»,
«Pa3zBuTne nArymku», «/{BOoilHOE OIVIOIOTBOPEHHUE Yy LBETKOBBIX PACTEHUN,
«CTpoeHHE CeMsH OJHOJOJIbHBIX U JBYAOJIBHBIX PAacTeHHI», «KU3HEHHBIN LUK
MOPCKOM  Kamyctbl», <« Ku3HeHHbIH 1UKI MXa», <OKW3HEHHBIM LUK
NArOPOTHHUKAY, «KU3HEHHBIN LIUKI COCHBD».

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPONpENapaThl SUIEKIETOK |
CIIEpMaTo30u10B, MoAeb « LUK pa3BUTHS JIATYIIKI.

JlaGoparopHasi padora «/3ydeHue CTpOCHHS TMOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpEnapaTaxy.

IIpakTuyeckass padora «BbIsiBI€HHE NPU3HAKOB CXOJCTBA 3apOJIbIIICH
MO3BOHOYHBIX KUBOTHBIX.

JlabopaTtopHas padora «CTpoeHHe OpraHoB pPa3MHOXKEHHSI BBICHIMX
PaCTEHUI.

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

Hcropust cTaHOBIEHHUS W pa3BUTHUS TEHETHKM Kak Hayku. PaGoter I
Mengens, I'. ne ®@pusa, T. Moprana. Posib 0T€4ECTBEHHBIX YUEHBIX B Pa3BUTUU
renetuku. Pa6otel H. K. Konbroa, H. 1. BaBunona, A. H. benosepckoro, I'. /I.
Kapneuenko, FO. A. ®umumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHbBIE TEHETUYECKHUE MTOHATHUSI U CUMBOJIBL. | OMOJIOTHUYHBIE XPOMOCOMBI,
aJUIeJIbHbIE TE€HBI, AJIbTEPHATUBHBIE MNPU3HAKU, JOMUHAHTHBIA M PELIECCUBHBIN
MIPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAsl IMHUSL, THOPUJIBI, TEHOTHI, ()EHOTHII.



OCHOBHBIE ~ METOJIbI ~ TE€HETUKU:  TUOPUIOJIOTUYECKUM,  ITUTOJIOTHYECKUIA,
MOJIEKYJIAPHO-TEHE THYECKUM.

JdemoHcTpanuun

Iloptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. 1.
Baswiios, A. H. benoszepckuii, I'. JI. Kapneuenko, 0. A. @uwmunuenko, H. B.
Tumodeen-PecoBckuii.

Tabmuipl u cxeMbl: «MeToabl TeHETUKN Y, «CXEMbI CKpEIUBaHUS.

JlabopaTtopHass padora «Jlpo3oduna Kak OOBEKT TEHETUUYECKHUX
UCCIIENOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Mengens — 3aKoH
eAMHO00pa3us rudpUI0B repBoro nokosieHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH paculeIuieHus] NPHU3HaKoB. LluTosormyeckre OCHOBBI
MOHOTHOPHUIHOTO CKpeIIUBaHus. [ UImoTe3a YMCTOTHI TaMeT.

AHanu3upyroniee ckpempanue. [IpomMexyTOuHbIN XapakTep HacJeJOBaHMUS.
Pacuienyienrie npu3HakoB IPU HEMOJIHOM JTOMHUHUPOBAHUU.

JuruOpuaHoe ckpenuBanue. Tpetuit 3akoH MeHenst — 3aK0oH HE3aBHCUMOTO
HacJieIoBaHUsA  Npu3HaKoB.  LluTonormyeckue  OCHOBBI  JUTHOPUIHOTO
CKpEILIMBaHUS.

Cuermniennoe HacienoBanue npusHakoB. Pabotel T. Moprana. CuerieHHOe
HAaCJIeI0BaHUE T'EHOB, HAPYILICHUE CUECIUIEHUS MEXAy TIeHamMu. XPpOMOCOMHas
TEOpUsl HACIIEACTBEHHOCTH.

I'eneTuka nmona. XpoMOCOMHBIM MEXaHHU3M OIpPEAEIECHUS M0JIa. AYyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHnlii M TeTeporameTHbli moj. | eHeTuyeckas
CTPYKTYpa IMOJOBBIX XpoMocoM. HaciienoBanne npu3HakoB, CUEIUIEHHBIX C IIOJIOM.

['enotun kak uesnoctHas cucrtema. [lmenoTponus — MHOKECTBEHHOE JICHCTBUE
refa. MHOKECTBECHHBIM ajuieaIu3M. Bs3auMoJencTBHE HeEaJUIEJIbHBIX T'E€HOB.
KommniementapHocts. OnucTtas. [lonumepusi.

['eHeTnyecknii KOHTPOJIb pPa3BUTHA PACTEHUM, XMBOTHBIX M YEJIOBEKA, a
Takke (HU3MOJOTHUECKUX IMPOIECCOB, IOBEICHUS U KOTHUTUBHBIX (DYHKIUH.
['eneTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICUCTBUS «XO3IUH
— Tapa3uT» U «XO3IUH — MHKpPOOHMOM». ['€HEeTHYeCKHue acmeKThl KOHTPOIS U
M3MEHEHHS HACJIEICTBEHHON MH(OPMAITUU B TTIOKOJICHUAX KIETOK U OPTaHU3MOB.

JdemoHcTpanumn

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

Tabmuter u cxembl: «llepBoiii 1 BTOpO 3akoHBI MeHaenss», « TpeTuii 3aKoH
Meunnens», «AHanu3upymoliee CcKpeluBaHue», «HemnomHoe aoMuHUpOBaHUEY,
«CueryieHHOe Hacjle0BaHUWE NPU3HAKOB Yy Apo30Quibly», «l'eHeThka moJay,



«Kapuotun denoBeka», «Kapuotun npozodunb»y, «KapuoTunm mOTULBY,
«MHOXECTBEHHBIN ajIeIu3M», «B3anMoIeiCTBHE T'E€HOB.

O6GopynoBaHue: MOJEAb JJIsI JEMOHCTPAllUM 3aKOHOB €IUHOO0Opasus
rUOpUIOB TIEPBOTO TIOKOJICHUSI M paCHICIUICHUS MPU3HAKOB, MOJENb IS
JEMOHCTpAallMd 3aKOHAa HE3aBHCUMOIO HACJIEJAOBAaHUS TPU3HAKOB, MOAEIbL A
JEMOHCTPAllMd CLEIUIEHHOTO HACJIEJOBaHMUSl MPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKporipenapart: «J[po3oduiar.

IIpakTnueckas pabGora «lI3ydyeHue pe3ynbTaTOB MOHOTHOPUAHOIO
CKpEIIMBaHUS Yy APO30(PUITBI».

IIpakTnueckass  padora  «l3yuenue  pe3ynbTaToB  JUTHOPHUIHOTO
CKpEIIMBaHUS Y APO30(PUITBI».

Tema 13. 3aK0oHOMEpPHOCTH U3MEHYNBOCTH

B3aumopeiictBue reHotuna W cpenbl npu  GopMupoBaHUU (EHOTHIIA.
N3MeHunBOCTh Mpu3HAKOB. KayeCcTBEHHbIE M KOJIMYECTBEHHbIC MPU3HAKU. Buibl
M3MCHUYMBOCTH: HEHACJICICTBEHHAS U HACJICCTBCHHAS.

MopaudukanuonHas HW3MEHYMBOCTh. Ponb  cpeasl B (GOpMUPOBAHUU
Moau(pUKAITMOHHON M3MeHUMBOCTH. Hopma peakumm mpusHaka. BapuanmoHHBIHM
psin u BapuanmonHas kpubas (B. Horanncen). CpolictBa MoAM(UKAIIMOHHON
W3MEHYUBOCTH.

['enotunuueckass n3MEeHUNBOCTh. CBONMCTBA Fr€HOTUITMYSCKON N3MEHYHUBOCTH.
Buipl reHOTUITMYECKOW N3MEHUUBOCTH: KOMOMHATUBHASI, MyTAaIl[HOHHAS.

KombOuHaTuBHasT W3MEHYMBOCTh. Mel03 M IOJOBOW TIPOIlleCC — OCHOBA
KOMOMHATHBHON M3MEHYUBOCTH. P0OIb KOMOMHATHBHON M3MEHUYHMBOCTH B CO3/IaHUU
T€HETUYECKOT0 pa3HO00pa3us B Mpejiesiax 0JHOrO BUIA.

MyTanuoHHass W3MEHYMBOCTb. Buabl MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  HMHAYIUMPOBAHHBIE MyTaluu. SaepHble U
nuToryiasMaTuyeckue Mytanuu. CoMaTHYeCKHWE M TOJ0Bble MyTanuu. [IpuynHb
BO3HMKHOBEHHUSI MyTanui. MyTrareHbel W HX BIHWSHHE Ha OPraHU3MBL.
3aKOHOMEPHOCTH MYTAIIMOHHOIO TMpoliecca. 3aKOH TOMOJIOTMYECKUX PSJIOB B
HacnencteeHHo m3meHunBoctu (H.M. BaBunoB). BuesnepHas W3MEHYMBOCTH U
HACJICACTBEHHOCTb.

Dnueenemuxa u INUSEHOMUKA, pPOJb  INUSCHEMUYECKUX (HaKkmopos 8
HACe008AHUU U USMEHUUBOCMU (PEHOMUNUUECKUX NPUZHAKOB ) OPCAHUIMOS.

JdemoHcTpanumn

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

Tabmumer w cxeMbl:  «Buapl  w3MeHUMBOCTHY», «MoauduKarmoHHas
U3MECHYHUBOCTHY, «KomOuHaTuBHas U3MECHYHUBOCTBY, «Meiio3,
«OnnonoTBopeHue, «I'eHeTndeckue 3a00I€BaHUs YeT0BEeKay, « Buasl myTaruiiy.



O6opynoBaHue: >KUBbIE U TepOapHbIE SK3EMIULIPbl KOMHATHBIX PACTEHHI,
pucyHku (potorpadun) KUBOTHBIX C Pa3TMYHBIMU BUJAMU U3MEHUYHUBOCTH.

JlaGoparopuas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(DUKAIUOHHOW HM3MEHUMUBOCTH. llocTpoeHue BapuUallMOHHOTO psijga U
BAPUALIMOHHOU KPUBOM».

IIpakTuueckass padora «Mytamuu y gapo3odwibl  (HA  TOTOBBIX
MUKpONIpEnapaTax)».

Tema 14. I'eneTuka 4esioBeKa

Kapuotun denoBeka. MexayHapoaHasi mporpamMma HMCCIEIOBaHUS T€HOMA
yejaoBeKa.  MeTojabl  M3Y4YeHHMs] TEHETMKM  4YEJIOBEKa: TIeHEeaJlOorMYecKuid,
OJIM3HEIIOBBIN, UTOT€HETUYECKU U, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJIAPHO-TE€HE TUYECKU . CoBpemeHHOe OnpeAeIeHUE TEHOTHMNA!
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHHUE, B TOM YHCJE C MOMOIIbIO
[T11P-ananu3a. HacneacTBeHHbIe 3a001eBaHus YeoBeKa. [ eHHbIE 1 XPOMOCOMHBIC
O0one3HH 4YenoBeKka. boJle3HM C HACHENCTBEHHON MpelpacnoyioKeHHOCTHIO.
3HayeHUEe MEIUIIMHCKON T'€HETUKHU B MPEIOTBPAIICHUU U JICUEHUU T'€HETUYECKUX
3a00JeBaHUi YesoBeka. MeauKo-reHeTUueCKoe KOHCYJIbTHpoBaHuEe. CTBOJIOBBIC
KJIeTKU. [IOHATHE «T€HETHYEeCKOro rpy3a». DTUYECKUE aCMEKThl UCCIEJOBAHUN B
00J1aCTH peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckre (QakTopbl MOBBIIIEHHON YYBCTBUTEIBHOCTH YEJOBEKa K
(bu3MUeCKOMY M XUMUYECKOMY 3arps3HEHUI0 OKpY’Karolei cpeabl. | 'eHeTnyeckas
IPEAPACTON0KEHHOCTD YEJIOBEKA K MATOJIOTHSIM.

JdeMoHCcTpamuun

Tabmumer 1 cxembl: «KapuoTun yenoBekay, «MeTOIbl U3YUEHUS TCHETHKU
yesoBekay, «I eHerndyeckue 3a001eBaHUs YEIOBEKAY.

IIpakTuyeckas padora «CocTaBieHUE U aHAJIU3 POJTOCIOBHOM.

Tema 15. Centekuusi opraHusMoB

JlomecTuKamusi U CeJeKUUsA. 3apOXKACHHE CEIEKIMH UM JIOMECTHKAIIUH.
Yyenne H. W. BaBunmoBa o lleHTpax TNpOUCXOXKIEHUS U MHOT000pa3us
KYJIbTYPHBIX pacTeHUW. Ponp cenexkuuy B CO3JaHUM COPTOB PACTEHHU WU TOPOJ
#xuBOTHbIX. CopT, mOpoaa, MmMTaMM. 3aKOH TOMOJIOTHYECKHUX PSAOB B
HaciaeAcTBeHHOM wm3MeHumBoctH H. 1. BaBunoBa, ero 3HadeHue A
CEJIEKIIMOHHON PadOTHhI.

Metonpl ceneKnuoHHON paboThl. VCKyCCTBEHHBIH OTOOp: MacCOBBIA W
WHAUBUIYaIbHBIM. DTarbl KOMOMHAIIMOHHOMI CCJICKIIUU. HUctwiTanne
npousBoauTeNed 1o MOTOMCTBY. OTOOp MO TEHOTUITy C TIOMONIBIO OIEHKH
¢dbeHoTHma MOTOMCTBA ¥ OTOOP IO TEHOTHUITY ¢ moMoIIbio aHanm3a JIHK.

NckyccTBeHHBI ~ MyTareHe3 Kak  METOJl  CEJIEKIMOHHOW  paboOThI.
PannannoHHBIN M XUMUYECKUN MYTAareHe3 Kak UCTOYHUK MyTalHUil y KYJbTYPHBIX



¢opMm opranu3moB. lcmnonb3oBaHHE TE€HOMHOIO PpEJAKTUPOBAHUS U METOJOB
pexomOuHanTHBRIX JIHK 111 monydeHus HCXOAHOTO MaTtepuaia sl CeJIeKLUUU.

[lonyuenne ITOJIUIIIONIOB. BuyTtpuBunosas ruOpuan3aLys.
bnuszkopoAcTBEeHHOE — CKpellMBaHWe, WiaM ~ uMHOpuauHr.  HepoacTtBeHHOe
CKpelIMBaHue, WM ayTOpuauHr. l'erepo3uc u ero mnpuuuHbl. Vcmonws3oBaHue
rerepo3uca B cenekuuu. Otnanénnas rubpuauzaunus. [Ipeogonenue Oecruious
MEXBUJOBBIX THOPUIOB. JJOCTHIKEHUS CENEKIIUU PACTEHUM U )KUBOTHBIX. «3enénas
DeBONIOYULY.

CoxpaHeHre U U3y4eHHE N'€HETHMYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUU U
UX JMKUX poJMYed I CO3/laHHUsl  HOBBIX COPTOB U THOPHUIOB
CEIIbCKOXO3AMCTBEHHBIX KYNbTYp. JH3yuenue, coxpawenue u  ynpaeieHue
2CHeMUYECKUMU Pecypcamu CenbCKOXO03AUCMBEHHBIX U NPOMbBICIOBLIX HCUBOMHBIX
8 Yesax YIyuueHUus Cyuecmsyiouux u co30aHus Ho8blx Nopoo, JUHUL U KPOCCO8, 8
MOM uucie ¢ NpUMEHeHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL,
nepeodosuvix uoeti U nepcneKmueHbiX MmexHoI02UlL.

JdemoHcTpanumn

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

Tabnuuel 1 cxembl: «L{leHTpBI MPOUCXOKIACHUS U MHOTO00pa3us KyIbTypPHBIX
pacTeHuil», «3aKOH TOMOJOTUYECKUX PSIOB B HACJIEACTBEHHONM M3MEHUYUBOCTH,
«Metogsl cenexkuuny, «OtnanéHHas rudpuanzanus», «MyTtareHesy.

JlabopaTopHas padora «3yueHue coOpTOB KyJIbTYpHBIX PACTEHUI U MOPOJ]
JOMAITHUX )KUBOTHBIX).

JlaGoparopHasi padora «3ydueHre METOJIOB CEJIEKIIUN PACTCHUI.

IpakTuyeckas padora «IIpuBuBKa pacTeHU».

Ikckypeusi «OCHOBHBIE METOJbI M JOCTHKEHHS CEJICKIIMU PACTCHUU U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLUIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATENbHBIN yYaCTOK, B TEIUIMYHOE XO3SHCTBO, B JabOpaTopuio
arpOyHUBEPCUTETA WIIK HAYYHOTO LICHTPA)».

Tema 16. buoTrexHoJ1I0rus ¥ CHHTEeTHYeCKAast OMOJIOTUst

OOBbeKTbl, UCHOIb3yeMble B OHOTEXHOJOTHUH, — KIETOYHbIE U TKaHEBBIC
KYJbTYpBI, MUKPOOPTraHU3MBI, 170'¢ XapaKTEepUCTHUKA. TpanumonHas
OMOTEXHONIOTHA:  XJIEOOMEUeHUE, TMOMyYeHHE KHCIOMOJOYHBIX TMPOIYKTOB,
BUHOJeIME. MukpoOuonornueckuii cuHte3. OOBEKTbl MHUKPOOHOIOTHYECKUX
TexHoJorui. [Ipon3BoacTBO O€nKa, aMUHOKUCIOT U BUTAMHUHOB.

CoznlaHre TEeXHOJOTMH W MHCTPYMEHTOB LEJIECHANPABIECHHOIO U3MEHEHMS U
KOHCTPYUPOBAHHUs T€HOMOB C LEJbIO MOTYyYEHHUS] OPraHU3MOB U MX KOMIIOHEHTOB,
coJiepKallluX HE BCTPEUAOLIUECs B IPUPOJI€ OMOCUHTETUYECKHE ITYTH.



Knerounas unxeHepus. MeTonbl KyJabTypbl KJIETOK M TKaHEW pacTeHUN U
KUBOTHBIX. Kpunobanku. ComaTuueckas ruOpuau3anuss M COMATHYECKHI
sMOpuorene3. lcnonb3oBaHWe TaljiOMAOB B CEJIEKUMU pacTeHui. [lonyuenue
MOHOKIOHANIbHBIX aHmumen. Vcnonv3oeanue MOHOKIOHANbHBIX U NOAUKTIOHATbHBIX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOJOTBOpPEHHE. PEeKOHCTpYKIMS
AUIEKIETOK U KIIOHUPOBAHHUE KMBOTHBIX. METON TpaHCIUIAHTAUHUU SAIEpP KIIETOK.
Texnonocuu 0300p06IeHsl, KYIbMUBUPOBAHUsL U  MUKDOKIOHANbHO20
DA3MHONCEHUSL CENIbCKOXO3AUCTNBEHHBIX KYAbIMYD.

XpoMoCcOMHasi W TEHHas WHXKeHepusa. VICKyCCTBEHHBIW CHHTE3 TI€HAa U
koHcTpyupoBanue pexkomouHantHblx JIHK. Cozdanue mpanceennvix opeanuzmos.
JIOCTM>KEHUST W NEPCHEKTHBBI  XPOMOCOMHOM M T€HHOM  MHKEHEpUHU.
DKOJIOTUYECKHUE U ITUYECKUE MTPOOIeMbl FTEHHOW MHKEHEPUH.

Menuuunckue Ouotexnonoruu. [loctrenoMmuas uudposas meaununa. [11P-
JIUarHocTuKa. MeTaOoJIOMHBIM aHalu3, TEeHOIEHTPUUYECKUH aHalu3 mIpoTeoma
YeJloBeKa i1 OLICHKH COCTOSIHUSL €ro 3J0poBbs. McCNoOab30BaHME CTBOJIOBBIX
kiaetok. TapretHas Tepanus paka. 3D-OuoumxkeHepuss [ pa3pabOTKH
(GyHIaMEHTaTbHbIX OCHOB MEJMIIMHCKUX TEXHOJOTUM, CO3/aHMUS KOMILJIEKCHBIX
TKaHEW COoYeTaHHMEeM TEXHOJOTHMH TpEXMEpHOro OWONMpHHTHHra U ckaddonaunra
JUISL pELICHUS 3a7a4 IEPCOHAIIM3UPOBAHHON MEIULIVHBI.

CoznlaHve BEKTOPHBIX BaKIMH C IEJbI0 OOecredyeHus KOMOWHUPOBAHHOU
3amuThl OT Bo3Oyauteneir OPBU, ycraHoBieHue MOJEKYISPHBIX MEXaHU3MOB
dbynkmonupoBanust PHK-cogepskanumx BUPYCOB, BBI3BIBAIOIIUX OCOOO OINACHBIE
3a00JIeBaHUS YeJIOBEKA U KUBOTHBIX.

JdeMoHCTpamuun

Tabnutel u cxembl: «lMcmonb3oBaHWE MUKPOOPTAaHU3MOB B MPOMBIIUICHHOM
pou3BOACTBE», «KiieTounas unxkeHepus», «I eHHas HHXKEHEPUI».

JlabopaTopHas padota «l3yueHrne 00bEKTOB OMOTEXHOIOTHNY.

IIpakTnueckas padora «llonyyeHne MOJTOYHOKUCITBIX TPOAYKTOBY.

Ikckypeusi «buoTtexHonoruss — BakHEHIIas MPOU3BOJAUTENbHAS CHJIa
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MTPOU3BOJICTBO)».

11 KIJACC

Tema 1. 3apoxnenue W pa3BUTHE 3BOJIOIHOHHBLIX MPeEACTABIEHUH B
Oonosnoruu

OpomonmonHas Teopus Y. JlapBuna. IlpeanochbUikM BO3HUKHOBEHUS
napsuHu3Ma. JKu3Hb U Hay4yHas AearenbHocTh Y. JlapBuHa.

JIBr>KyIIME CUiIbl 3BOIIOIMY BUI0B o Y. J[apBuHY (BbICOKasi HHTEHCUBHOCTD
Pa3MHOXKEHHUSI  OpraHu3MOB, HACJEJICTBEHHAs W3MEHUYMBOCThb, Oopnda 3a
CYILIECTBOBAHUE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).



Odopmnenue cuntetnyeckoir Tteopun dBomouun (CTD). HelTpanbHas
teopuss sBoitonuu. CoBpeMeHHass 3BOJIOLMOHHAsA  Ouojorus. 3HAUYECHHE
ABOJIIOIIMOHHON T€OpUHU B POPMHUPOBAHUH €CTECTBEHHO-HAYUYHOU KapTHUHBI MUPA.

JdemoHcTpanuun

[Toptpetsl: Apuctorens, K. JInnneit, K. b. Jlamapk, O. XK. Cent-Unep, XK.
Kroswe, Y. apeun, C. C. UerBepukos, 1. U. [lImansraysen, Ix. Xonngein, /. K.
benses.

Tabmuuet u cxembl: «Cuctema >xuBod mnpuponsl (nmo K. Jlunnaero)»,
«Jlecthuna xuBBIX cymectB (mo Jlamapky)», «Mexanusm (HopMHUpPOBaHUS
npucCnocoOJieHn y pacTeHuil u KUBOTHBIX (1o Jlamapky)», «Kapra-cxema
mapiipyta myremectsust U. Jlapsuna», «Haxonku Y. [lapBunay, «®@opmbl O0pHOBI
3a cymectBoBaHue», «lloponbr romybeit», «MHorooOpaszue KyJIbTypHBIX (opm
KarmycTb», «I1opobl TOMaITHUX KUBOTHBIX», «CXxeMa 00pa30BaHUs HOBBIX BHJIOB
(mo Y. J[lapBuHy)», «Cxema COOTHOIIECHUSI JBMXXYIIUX CHJI DBOJIOIUNY,
«OCHOBHBIE TTOJIO)KEHUS CUHTETUYECKON TEOPUU IBOJIOIIUN.

Tema 2. MUKPO3BOJIIOLHA U €€ Pe3yJIbTATHI

[Tonynsauust Kak 3JeMEHTapHas eauHula 3BOIOIUUA. COBPEMEHHBIE METO b
OIICHKM TEHETUYECKOr0 pa3sHoOoOpaszusi M CTPYKTYphl nomyisuuil. M3meneHue
reHopoHJa TOMYJSIMM KaK d3JEMEHTapHOE »SBOJIIOIMOHHOE sIBJIEHHWE. 3aKOH
reHeTuyeckoro papHoecus Jx. Xapau, B. BaiinGepra.

OnemeHTapHble (aKTOpPhl (ABUXKYIIKME CHUJIBI) HBOJIONUU. MyTalmOHHBIN
npouiecc. KomOuHatuBHasi u3MeHYUBOCTh. [Ipeiid reHOB — ciydailiHbIe
HEHANPABJICHHbIE HM3MEHEHHUS YacTOT aiienedl B momymismusx. O@dekr
ocHOBatensi. Jgpgpexm Oymuliounozo zopaviuka. CHUdMCEHUE 2eHemUYecKo2o
pasnoobpasusn: npuyunsl u cieocmsus. llposenenue s¢pgpexma opetigpa eenos 6
bonvuwux u  manvlx  nonynayusx.  Mwurpanun.  M3onsuus  mOMyJISITAR:
reorpadudeckas (MpocTpaHCTBEHHAs ), OMooruaecKas (pernpoayKTHBHAS).

EctectBeHHbii 0TOOp — HampaBisomuil (Qakrtop dBomroruu. DopMeI
€CTECTBEHHOTO  OTOOpa: ABWXKYIIWN, CTAaOWIM3UPYIONIUN,  pa3pbIBAIOIIHMA
(mu3pyntuBHbii). [lonoBoit oTOOp. BO3HHKHOBEHHE W 3BOJIONUS COLUAIBHOTO
MOBEJICHUSI 5KUBOTHBIX.

[IpucnocoOIEHHOCTh  OPTaHW3MOB  KaK  PE3yJbTaT  MHUKPOIBOIIOIHH.
Bo3aukHOBeHHME — mpuCnOCOONeHW y  opraHu3sMoB.  Apomopdo3bl U
uanoananrtanuu. [lpumepsl nmpucnocoOaeHu y OpraHu3MoB: MOPGOIOTHIECKHE,
dusnonornyeckue, - OMOXMMHUYECKHE,  ToBeneHYeckne.  OTHOCUTEIBHOCTh
MPUCIIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero xputepum u cTpykTypa. BumooOpa3zoBaHue Kak pe3ynbTar
MHUKpO3BOJIIOIMU. M3omsiuus — kioueBo Qaktop BumgooOpaszoBanud. Ilytu u
CITIOCOOBI BH1000pa30BaHUS: aJJIONATPUYECKOE (reorpaduyeckoe),



CUMIATPUUYECKOE (9KOJIOTUYECKOE), «MTHOBEHHOE» (monuIIonAN3aIus,
rubpuanzanus). JJmuTeasHOCTh YBOMIOIIMOHHBIX TPOIIECCOB.

Mexanu3Mbl pOpMHUPOBAHUSL OMOJIOTMUECKOTO pa3HOOOpa3usl.

Ponb »BOMOMOHHOW OWOJOrMM B pa3pabOTKE HAYYHBIX METOJOB
coxpaHeHHsi 6mopa3zHooOpa3usi. MUKpPOIBOJIOIMS U KOJBOJIOIMUS MMapa3suTOB U UX
x03sieB. MexaHu3Mbl (POPMUPOBAHMS YCTOWYUBOCTH K aHTHOMOTUKAM M CIOCOOBI
O00pBOBI C HEW.

JdemoHcTpanumn

[Toptpersl: C. C. YeTBepukos, 3. Maiip.

Tabmuupl um cxembl: «MyTallMOHHAsT W3MEHYMBOCTHY, «llomynsiuronHas
CTPYKTypa BHUla», «CxeMa MposBIeHUs 3akoHa Xapau—BaitnOepray, «/IBmkymime
CWJIbl HBOJIIOLIUUY, «DKOJIOTHMYECKash M30JSALUs MONYJSALIUA ceBaHCKOM (openny,
«'eorpadmyeckas M30MSALMUS  JTUCTBEHHUIBI CHOUPCKOM UM JIMCTBEHHUIBI
naypckoiy, «IlonmynsiroHHbIe BOJIHBI YUCIEHHOCTH XMIIHUKOB M KepTBy», «Cxema
JIEHUCTBUSL €CTECTBEHHOr0 0TOopa», «DopMbl OOpbOBI 3a CYIECTBOBAHUE,
«MHnycTpuanbHbil MenaHu3M», «KuBbie nckomaembiey», «IlokpoBUTETbCTBEHHAS
OKpacka KUBOTHBIX, «IIpenynpexaaromnias OKpacka KUBOTHBIX),
«Dusnonoruueckue anantanuny», «llpucrnocoOieHHOCTH OpraHu3mMoB H €€
OTHOCHUTENIBHOCTBY», «Kpurepuu Buna», «Bunsl-nBoiiHnkn», «CTpyKTypa BuAa B
npuponae», «CrnocoOsl BUa000pazoBanus», «l'eorpaduueckoe BUA000pa3OBaHUE
TPEX BHUJAOB JIAHJBIIICH», «DKOJOTUYECKOE BHI000pa30BaHME BHUIOB CHUHUID,
«JTonurmonasl pactenuit», «KanmycTHO-penedHbIii THOPHIY.

O6opynoBanue: repbapuu pacTeHUH, KOJUIEKIIUM HACEKOMBIX, Uydelia MTUILl |
3BEpell ¢ MpUMepaMH pa3IMYHBIX MPUCTIOCOOJICHUM, dYydena MNTHI U 3Bepei
pa3HBIX BHJIOB, TepOapuM pacTeHUN OJM3KUX BHUAOB, 00pa30BaBIINXCS
Pa3IMYHBIMU CIIOCOOAMHU.

JlabopaTopHasi padora «BpIgBIcHHE H3MEHUYHMBOCTH Yy 0OCOOEH OJIHOTO
BHUI).

JlabopaTtopHass  paGora  «lIpucrocoOneHuss  OpraHU3MOB H  HUX
OTHOCHUTEJIbHAS 1IeJIECO00Pa3HOCThY.

JlaGopaTtopHas pabora «CpaBHeHHE BHJAOB MO MOP(HOIOTHICCKOMY
KPUTEPUIO».

Tema 3. Maxkpo3BoJirouus 1 €€ pe3yJibTarhbl

Mertoasl u3ydeHHs MakposBoitouuu. [laneoHTonornueckue  MeToAb
u3ydeHus: odBomonuu. l[lepexomupie  ¢GopMbl W (UIOTEHETHYECKUE  PSIIBI
OpraHU3MOB.

buoreorpaduueckne meronsl uzydeHus sBomtonuu. CpaBHeHUE (GIIOpHI H
dbayHbl MaTEpUKOB M OCTpOBOB. buoreorpaduueckue obOmactu 3emun. Bumibi-
SHIEMHUKHU U PEIIUKTHI.



OMOpPHOJIOTUYECKHE U CPABHUTEIBHO-MOP(POIOTHUECKHE METOJbl H3yUECHHUS
sBOMIONIMH. ['eHeTHYeckre MeXaHH3Mbl JBOJIIOIMA OHTOTEHE3a U TMOSBICHUS
ABOJIOIIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE ¥  aQHAJIOTUYHBIE  OpTraHBHI.
Pynumentapubie  opraHbl M aTaBU3Mbl.  MOJEKYJISIPHO-TE€HETHUECKUE,
OMOXMMHMYECKHEe U  MaTeMaTUYeCKHe  METOJbl  M3Y4YCHHUS  DBOJIOIUHU.
I'omonoruunbie TeHbl. COBPEMEHHBIE METOJbI TOCTPOEHHUS (PUIOTEHETHUYECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTAIIMU U IBOJIOIHUSI TCHOMOB.

OO61ue 3aKOHOMEPHOCTH (MpaBuiia) SBOJIONUU. [IpuHyun cmenvl QYHKYUL.
HeobOpatumocTs 3BostonMu. AnantuBHas paguaius. HepaBHOMEPHOCTH TEMITOB
HBOJTIOIUH.

JdemoHcTpanumn

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

Tabmunpl 1 cxembl: «DUITOTCHETUYCCKUN P JIOMIATN», «KAPXCONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creronedans»y,  «Punnodute»y,  «CemeHHBIE
nanopoTHUKny», «buoreorpaduueckue 30HBI 3eminy», «Jlpeiid KOHTUHEHTOBY,
«Penuktely, «HavanpHble cTaguu SMOPUOHATBLHOTO PA3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJOTMYHBIE ¥ aHAJOTWYHBIE OpraHb», «PyaTuMeHTH,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI YEJIOBEKa M IIMMIIaH3e», «l IaBHBIE
HaIPaBJICHUS dBOJIOLHUNY, «OO0II1Ee 3aKOHOMEPHOCTH IBOJTIOIIUNY.

O6opynoBaHue: KOJJIEKIIUU, repOapuu, MYISDKM HCKOMAeMbIX OCTAaTKOB
OpraHW3MOB, MYJISI’KH TOMOJIOTUYHBIX, AHAJOTUYHBIX, PYIUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJIJIEKIIMM HACEKOMBIX.

Tema 4. IIpoucxoxkaenue u pa3BuTHe KU3HUA HA 3emJie

HayuHple THUNOTE3bl NPOUCXOXKICHUS >KU3HUM Ha 3emie. AOUOTeHe3 W
naHcrnepMmusi. /JJoHaydHble TIPEACTABICHUS O 3aPOKIACHUU KU3HU (KPEALUOHU3M).
['mnoTe3a MOCTOSSHHOTO CaMO3apOXKACHUS )KU3HU U €€ ONPOBEpPKEHHE onbITaMHu D.
Penu, JI. Cnannannanu, JI. [lactepa. [Iporcxoknenne >Ku3Hu U acCTpOOHOTIOTHS.

OcHOBHbIE JTaInbl HEOPraHU4ECKOU SBOJIIOLIA Y. [InanerapHas
(reonoruyeckasi) dBOJIONUSA. XHMHUYECKas OBOJTIONMSA. AOHOTCHHBIM CHHTE3
OopraHuyeckux BemiecTB W3 Heopranmuyeckux. Ompir C. Mumepa u I'. HOpm.
OO6pazoBanue mnonuMepoB u3 MoHoMepoB. KoamepBatHas rtumoreza A. .
OmnapuHa, runoresa nepBU4HOro OynboHa JIxx. XonaeitHa, reHeTHuYecKasi TuIoTe3a
I'. Ménmnepa. Pubo3umbl (T. Yek) m runmoresa «vupa PHK» VY. TI'mnGepra.
®opmupoBaHue MeMOpaH U BOSHUKHOBEHUE MPOTOKIIETKH.

Uctopuss 3emnu u Metonsl €€ wu3ydeHus. lckomaemble OpraHuvecKue
octaTku. ['eoxpoHosmoruss u e€ wmeroabl. OTHOcUTENnbHAasE U a0OCONIOTHAs
reoXpoHOJIOTHs. ['e0XpOHOIOrHUYeCKas 1IKaia: 30HbI, 3Pbl, IEPUOJIbI, FSTTOXH.



Havanenble stambl opraHudeckor 3BoOJrOLMU. [losBiieHME ©  ABOMIOLMA
NEPBBIX KIETOK. DBONMIONUs MeTabonu3Ma. BO3HUKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHble MUKPOOHBIE OMOMIEHKN KaK aHaJOr MEpPBbIX Ha 3emMile COOOLIECTB.
Crpomaronutsl. [IpokapHOTHI U yKapUOTHI.

[Ipoucxoxienre 3ykapuoT (CUMOHOreHe3). DBOIIOIMOHHOE POUCXOKACHHUE
BUpPYCOB. lIponcxokneHne MHOTOKIETOYHBIX OpraHu3MOB. BoO3HHMKHOBEHHE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE 3Tanbl 3BOJIOUMU BBICIIMX pacTeHHil. OCHOBHbIE apoMop(do3bl
pacreHui. Bpixox pacreHun Ha cymy. I[losBieHue CHOpPOBBIX pacTEHUU W
3aBoeBaHne umu cymu. CemeHHble pacTeHus. lIponcxoxkaeHue IBETKOBBIX
pacTeHU.

OcHOBHBIE 3Talbl 3BOJIOLUU KUBOTHOTO Mupa. OCHOBHBIE apoMOpPGO3bI
KUBOTHBIX. Benjckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIEHUE COBPEMEHHBIX
TunoB. llepBeie Xop/oBbIE )KUBOTHBIE. JKM3HB B BOJE. DBOIIOLMS MO3BOHOYHBIX.
[Ipoucxoxnenune ampubuit u pentwiuid. [IpoucxoxxaeHne MIIEKONUTAIOMIMUX U
ntull. [lpuHiun xmodeBoro apomopdosa. OcBoeHue O€ClO3BOHOYHBIMU |
MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PasButre xu3HM Ha 3emie MO 3paM U MEepUuodaM: apxei, MPOTEPO30u,
nmajgeo30i, Me3030H, KaiHo30#. OOmas XapakTepucTHKa KiIuMaTta H
reoJIOrMYecKuX ImpoleccoB. llosiBneHWe MW pacuBEeT XapaKTEPHBIX OpPraHU3MOB.
VYrieobpa3oBaHue: ero ycIoBUs U BIMSHUE HA Ta30BbI cOCTaB aTMOCHEPHI.

MaccoBble BBIMUpPAaHHSI — SKOJOTMYECKHE KPHU3UCHl Ipouuioro. [IpuuuHel u
CJIEICTBUSL MAacCOBbIX BbIMUpaHUW. COBPEMEHHBIA 3KOJIOTMYECKHM KPU3HUC, €ro
ocobennoctu. [Ipobrema coxpanenus: bruopazHooOpasust Ha 3emIe.

CoBpemeHnHasi cucteMa opraHudeckoro mupa. [lpuHIunel kinaccudukanuu
oprann3MoB. OCHOBHbIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JdeMoHCcTpamuu

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

Ta6mumper u cxeMbl: «Cxema omnbita @. Peqny, «Cxema ombita JI. [lacTepa mo
M3YUYEHUIO CaMo3apokJeHus xu3Hu», «Cxema ombita C. Mwmiepa, I'. FOpwny,
«JTambl  HEOPraHMYECKOW  H3BOJIONUNY»,  «['€oXpoHONIOrMYecKas  IIKajaay,
«HayvanbHble 3Tanbl OpraHUYecKod »BoMOLMNY, «CxeMa 00pa30BaHUS HYKApHUOT
nyTéM cumOuoreneza», «Cucrema XUBOM mpuponb», «CTpoeHuEe BHUpYyCay,
«Apomopdossl  pactrenuit»y, «PuHHOPUTEY, «OTHOKIETOYHBIE BOJAOPOCINY,
«MHOroKneTouHble BoJOpociny, «Mxu», «llanopoTHukn», «l 0JI0CEMEHHBIE
pactenusi», «OpraHbl I[BETKOBBIX pacTeHui», «CxemMa pa3BUTUS >KUBOTHOIO
Mupa», «ApomMopdo3bl KUBOTHBIX», «lIpocreitmuey, «KuIlIEUHOMOTOCTHBIEY,
«IInockue YEPBUY, «YneHucroHoruey, «PBIOBIY, «3€MHOBOIHBICY,



«IIpecmbikaromuecs», «lItume», «Mnekonuraromuey, «Pa3BUTHE KU3ZHU B
apxeuckou spey, «Pa3zBuTue XU3HU B NPOTEPO3OUCKON 3pey, «Pa3BuTre )KU3HU B
[AJIEO30MCKOU 3pey, «Pa3BuThe )XU3HU B ME3030MCKOU 3pe», «Pa3BuTue XU3HU B
KaltHO30MCKOM 3pe», «COBpEMEHHAs CUCTEMa OPraHUYECKOTO MUPay.

O6GopynoBaHue: repOapuu pacTEHUM Pa3IUYHBIX OTACJOB, KOJUICKIIUU
HACEKOMBIX, BJIKHBIC MPENapaThl )KUBOTHBIX, PAKOBUHBI MOJITIOCKOB, KOJIJIEKIIUH
WTJIOKOXKHUX, CKEJIEThl TMO3BOHOYHBIX JKMBOTHBIX, Yy4e€la NTULl WU 3BEPEN,
KOJUJIEKIIMM OKAaMEHEJIOCTEH, MOJIE3HBIX MCKOMAEMBIX, MYJSDKH OpPraHWYeCKHUX
OCTaTKOB OPTraHU3MOB.

Bupryanbnasn  ga0oparopHasi  padora «MoaenupoBaHUE — ONBITOB
Munnepa—tOpu 1o n3ydeHnto abMOreHHOr0 CUHTE3a OPTaHUYECKUX COSUHEHUN B
nepBUYHON aTMochepe».

JlaGoparopHass padora «l3ydeHue M OINKCAHUE HMCKOMAEMBIX OCTATKOB
JIPEBHUX OPTraHU3MOBY.

IIpakTuueckass padora «/3ydeHue O0COOCHHOCTEH CTPOCHHUS pPaCTEHUM
Pa3HBIX OTHEIIOBY.

IIpakTnyeckas padora «M3yueHrne oCOOCHHOCTEH CTPOCHHS MO3BOHOUYHBIX
KUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJ10BeKa — AaHTPOIOIeHe3

Pa3znensl 1 3agaun aHTpONonaorud. MeTo bl aHTPOIIOJIOTHH.

CraHoBIIEHHE TPEACTABICHUA O IMPOUCXOKICHUM 4elIoBeKa. Pennurunosnsie
B033peHUsl. COBpEMEHHBIE HAYYHbIE TEOPHUU.

Cx0ACTBO YenoBeka ¢ )KUBOTHBIMUA. CHCTEMATHYECKOE MOJIOKEHHUE YEIIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA  C  JKMBOTHBIMH:  CPAaBHUTEIBHO-
MOpPQOJIOTHIECKUE, AMOPHOJIOTHIECKHE, (br3M0JI0r0-0MOXUMHUYECKHE,
noBefeHyeckre. OTINUMs 4eI0BEKa OT KMBOTHBIX. [IpAMOX0XKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHe roJIOBHOrO MO3ra U BTOPOM CUT'HAJIBHOU
CHUCTEMBI.

JBuxyiue cuibl (PaKkTopbl) aHTPOIMOTEHE3a: OMOIOTHUYECKHE, COIMATIbHBIC.
CooTHoIieHre OMOIOTUYECKUX M COLMATBHBIX (DAKTOPOB B aHTPOIIOTECHE3E.

OcHOBHBIE CTaauM aHTpOIOreHe3a. PaHHHWE dYenmoBeKOOOpa3HbIC 00E3bsIHBI
(IPOKOHCYIIBI) ¥ paHHUE MOHTHIBI — OOIIKE TPEIKH YeTOBEKOOOPA3HBIX 00€3bsH U
moJied. ABCTPaJONUTEKH — JBYHOTHE MpEIKH Jtojeid. YeaoBek yMmelnbli, nepBbie
M3TOTOBJIEHUS OPYIHM Tpyaa. UenoBeK MPSIMOXOISIIUMNA U NEPBBIA BBIXOJ JIKOJEH
3a mpemensl  Adpukn. YenmoBek reWmenpOeprckuid  — OOmMMIA  TIPENIOK
HEAHJEPTAIBCKOTO YEJIOBEKA M YEJIOBEKa Pa3yMHOro. YeloBeKk HeaHAePTalbCKUN
KaK BHUJ JIOJEH XOJIOJHOTO KiauMaTa. YenoBeK pa3yMHbId COBPEMEHHOTO THIIA,
JICHUCOBCKUN 4EJIOBEK, OCBOCHHE KOHTHHEHTOB 3a mpenenamMu AQpHKH.
[TaseoreneTnka u najJseOreHOMHUKA.



DBOJNIOLHUS COBPEMEHHOr0 4esnoBeka. EcTecTBEHHBI OTOOp B MOMYJIALMIX
yesioBeka. MyTaluuMoHHBIM mpouecc W noiaumopdusm. [lonmynsiuuoHHBIE BOJIHBI,
npeiid reHoB, murpanus U «3OQPEKT OCHOBATEINS» B MOMYJSIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. IloHdatue o pace. bompluime pacel: eBponeougHas
(eBpasmiickasi),  aBCTpajo-HETpougHas  (PKBaTopuajibHas),  MOHTOJOMJIHAS
(a3maTcko-amepuKaHcKas). Bpemss u myTu paccelieHHs 4YeloBeKa IO IUIaHETe.
EnuncTtBo  dyenmoBeueckux  pac.  HayuHas  HECOCTOATENBHOCTH  pacu3Ma.
[IprcnocoONIEeHHOCTh YelOoBeKa K pa3HbIM YCIOBHUSM OKPYXKAIOIIEH Cpebl.
Bnusinue reorpaduueckoit cpenbl U Apedida TeHOB Ha MOPQOJIOTHIO H
(pU3HOIOTHIO YEIOBEKa.

MexauciuuruinHapaele  MeTtoAbl B (u3uueckoil  (OMOJIOrHYecKoi)
AHTPOIIOJIOTHHM.  OBOJIOLUMOHHAS ~ aHTPOINOJOTHS U MAJEOAHTPOIOJIOTHUS
YEJIOBEUYECKUX NOMYJSALMi. buoconumanbHble MCCIEN0BaHUS NMPUPOJbI YEJIOBEKa.
HccnenoBanne KOBOIIOUKUH OMOJIOTMUECKOTO U COIMATIBHOTO B YEJIOBEKE.

JdemoHcTpanumn

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

Tabnuuel U cxembl: «MeTobl aHTPONOJIOTUNY, «[ 0JTOBHOW MO3I YeJIOBEKaY,
«YenoBekooOpa3Hbie 00€3bsiHb», «CKeleT 4YeloBeKa U CKENeT IIHUMIIaH3ey,
«PynMMEHTBI U aTaBU3MbDY, «/{BUKYIINE CUIIBI AaHTPOIOTEHE3a», « IBOJTIOLIMOHHOE
IpEBO  4eJOBEKa», «ABcTpanonuTtek», «YenoBek  ymenblil», «YemoBek
npsAMOXOIAIIni», «JleHncoBckuii yenoek» «Heannepranpub», «KpoMaHbOHLBDY,
«IIpenku yenoBekay, «ITarbl HIBOIIOLNH YEJIOBEKay», «Packl uemoBekay.

O6opynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TMPEeIMETOB  MaTepHaIbHOU
KyJIbTYphl TPEIKOB 4eNOBeKa, penpoaykiuu (doTorpaduu) KapTUH C
MUA]OJOTHYECKUMH U OUOJCHCKMMHU CIOKETaMU TPOUCXOXKJICHHMS YeJIOBEKa,
doTorpaduu HaX0JOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeI0BEKa, MOJIEIb
yeperna 4YejaoBeKa M Yepena I[IHMIIAH3€, MOJEIb KHCTH 4YEJIOBEKa U KHCTHU
LIMMIIaH3€, MOJEIN TOPCA NPEIKOB YEIIOBEKa.

JlabopaTopHass pabora «lV3yueHne OCOOCHHOCTEH CTPOCHHUS CKeleTa
YEJI0BEKA, CBSI3aHHBIX C MPSIMOXO0XKICHUEM).

IIpakTuueckas padora «3yueHre SKOJOrMYECKUX aJanTaluil 4eI0BeKa.

Tema 6. Jkonoruss — Hayka O B3aMMOOTHOIIEHUSIX OPTraHU3MOB U
HAIOPraHU3MEHHBIX CHCTEM C OKPY KaKollel cpeaoi

3apokzeHne u pa3BuTue dKojoruu B Tpydax A. ['ymGompara, K. @. Pynse,
H. A. CesepioBa, J. I'ekkens, A. Tencnu, B. H. Cykauépa. Pa3gensl u 3amaun
sKoJoruu. CBsI3b 3KOJIOTUH C APYTUMU HayKaMHu.



Mertonbl 3konoruu. IloneBble HaOMONEHHS. DKCHEPUMEHTBHI B 3KOJIOTHH:
NpUpOAHBIE U JlabopaTopHble. MoJeaupoBaHue B HKOJIOTMU. MOHUTOPHUHT
OKpY’Karolen Cpeibl: JIOKAIbHBIN, pETHOHATBHBIN U TTT00ATBHBIM.

3HaYeHUE OKOJOTMYECKMX 3HAHWUW JUIL  YEJOBEKAa. JKOJIOIMYECKOE
MHPOBO33pPEHUE KaK OCHOBA CBS3€H desnoBedecTBa ¢ NpUponoil. PopMupoBaHUE
DKOJIOTHYECKOMN KYyIBTYpPbI U 3KOJOTHYECKON I'PaMOTHOCTH HACEIECHUS.

JdemoHcTpanumn

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

Tabmuupsl u cxembl: «Pasznensl skojorumy», «Metonbl 3konorum», «Cxema
MOHUTOPHHIA OKPYXAIOIIEN Cpeb».

JlaGopaTopHuasi padora «3yuenue METOJIOB JKOJIOTUYECKUX
UCCIIENOBAHUID.

Tema 7. Opranusmsl U cpeia 00UTAHUS

Dkonoruyeckue (HakTopbl U 3aKOHOMEpPHOCTH UX nerictBud. Kinaccudukanus
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHYECKUE, OMOTHYECKHE, aHTpornorennbie. O0ime
3aKOHOMEPHOCTH JEHCTBUSL 3Kojoruueckux ¢akropos. I[IpaBuno munumyma (K.
Mmnpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOMOHTHBIE
OpraHU3MBlI.

Abuotnueckue ¢akropsl. CBeT Kak »Kosoruueckuii ¢akrop. JleiicTBue
Pa3HBIX YYACTKOB COJHEYHOrO CIIEKTpAa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTeHHl M JKWBOTHBIX IO OTHOLIEHHIO K cBeTy. CHUrHajbHas poJib CBETa.
DoTonepruoanu3M.

Temmepatypa Kak »dKoJioTHUecKuil ¢akTop. JlelicTBue TeMmmepaTrypsl Ha
opraHu3mebl. [loMKnIOTEpMHBIE U TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Brnaxnocte kak skomormdeckuin (akrop. Ilpucrocobiienuss pacteHui K
noJ/Iep ka0 BomHOTO Oanmanca. Knaccudukamuss pacTeHUI MO OTHOIICHHUIO K
Boze. [IpucnocoOaeHus )KMBOTHBIX K N3BMEHEHHUIO BOJHOIO PEXUMA.

Cpenpl oOuTaHUsT OPTaHW3MOB: BOJIHAS, HA3€MHO-BO3/YyIIHAs, OYBEHHAs,
rIyOMHHAasT  TOJAMOYBEHHAs, BHYTpHOpraHU3MeHHas.  (DU3NKO-XUMUYECKUE
0COOEHHOCTH cpell OOuTaHus OpraHu3moB. [IpucmocoOieHuss OpraHU3MOB K
YKW3HU B Pa3HBIX Cpelax.

buonornueckue putmbl. BHemHue u BHyTpeHHHE putMmbl. CyTOYHBIE U
roauyHbie puTMbL. [IpHcnoco0IEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUH JKU3HU.

XKuznennoie Gopmer opranusmoB. lloHsTHE 0 KuU3HEHHOW (dopme.
XKuznennsie (HOpMbI paCTEeHUN: JE€PEBbsI, KyCTAPHUKH, KyCTAPHUYKH, MHOTOJICTHHUE



TpaBbl, OJHOJICTHHE TpaBbl. JKu3HEHHbIE (OPMBI JKUBOTHBIX: THUIPOOHOHTHI,
re0OMOHTHI, a9pOOUOHTHI. OCOOCHHOCTH CTPOEHUS U 00pa3a KU3HHU.

buornueckue (akTOpBHI. Buner OMOTUYECKUX  B3aUMOJECHCTBUNA:
KOHKYPEHIIUS, XUITHUYECTBO, cuMOn03 u ero ¢hopmel. [lapazutusm, xoomnepaius,
MyTyajau3M, KOMMEHCaIN3M (KBapTUPAHTCTBO, HaxyieOHnuecTBo). Hetpoduueckue
B3auMoOJieHcTBUSL  (Tommueckue, (opuueckue, ¢dadpuyeckue). 3HAUYCHUE
OMOTHYECKUX B3aUMOJICUCTBUU MJI1 CYIIECTBOBAHMS OPraHU3MOB B CpEJe
obutanus. [[puHIIUI KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoHcTpanumn

Tabmumpl u cxembl: «Okojorudeckue (axkropel», «CBETOBOW CIEKTPY,
«IKOJIOTUYECKHE TPYIIIbI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TerIoKpOBHBIC
KUBOTHBIE», «XOJOJHOKPOBHBIC JKUBOTHBIC», «DHU3MOJOTHYECKUE aJanTaluu
KUBOTHBIX», «Cpeapl oOOWUTaHUS OpPraHu3MoB», «bHUOJIOTHYECKUE PUTMBIY,
«Kuznenneie  Qopmbl  pacTeHuit», <« KusHeHHble (HOPMBI  KUBOTHBIXY,
«IKocucTeMa MHUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMa XBOMHOrO Jecay, «llenu
nuTaHus», «XumHudecTBo», «llapazutuzm», «Konkypenmus», «CuMOno3y,
«KommeHncanuzmy.

O6GopynoBaHue: TepOapuyd pPacTCHHM W JKUBOTHBIX, IMPHUCIIOCOOJICHHBIX K
BIMSHUIO PA3JMYHBIX HKOJOTMYECKUX (PaKkTOpoB, repdapuu CBETONIOOUBBIX,
TEHETIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHUN, CBETONIOOMBBHIC, TEHEIIOOUBBIE U
TEHEBBIHOCIMBBIE KOMHATHBIE pAacTEeHUs, TepOapui U KOJUIEKIUU TEII0TI00UBDIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX pacTeHUM, dydesia MTHUI[ U 3Bepel, repOapuu
pacTeHuii, oTHOCSIUXCA K Turpodutam, kcepoduram, mezoduraMm, KOMHATHBIC
pacTeHus] JaHHBIX TPYII, KOJUIEKIIMHA >KMBOTHBIX, OOMTAIONIMX B Pa3HBIX Cpeaax,
repOapu M KOJUICKIIMM PACTEHUH M IKUBOTHBIX, OOJIAAIONIUX YepPTaMHU
PUCTIOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBHM >KH3HU, TepOapuu u
KOJUIGKIIMM PACTEHUN W YKUBOTHBIX PA3TUYHBIX >KU3HEHHBIX (DOpPM, KOJUIEKIIMH
KUBOTHBIX, YUJACTBYIOIIUX B PA3IMYHBIX OMOTHUYECKUX B3aUMOICHCTBUSX.

JlabopaTopHasi paGora «BBIsIBICHHME MPUCIIOCOONICHUH OPraHU3MOB K
BIIUSIHUIO CBETA».

JlabopaTopHasi paGora «BBIsIBICHHME MPUCIIOCOONICHUH OPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPBI».

JlabopaTtopHass padora «AHATOMUYECKHE OCOOCHHOCTH pACTEHUN U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Dxosiorust BUA0B U MOMYJISIIIMH

DKOJIOTUYECKHE XApAaKTEPUCTUKU  MOMYJISLHUU. [Monynsiiust  Kak
Oouonornyeckas cucreMa. Poib HEOJHOPOAHOCTH Cpenbl, PU3HUECKUX OApbEPOB H
0COOEHHOCTEW OUOJIOTHUU BUAOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiiuii. OCHOBHBIE TIOKa3aTeIM MOMYJSIUU: YUCIEHHOCTb, IUIOTHOCTD,



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

DKOJIOTHYECKas CTPYKTypa nomyianuu. OUeHKa YUCICHHOCTH MOMYJIAIUU.
JluHamuKa momynsAnMu U €€ peryiauusa. bUoTHYeCKHH NOTEHLMaN MOMYJISALHM.
MoaenupoBanue TMHAMUKY NONyJisiiuud. KpuBbie pocTa YUCIEHHOCTH MOMYJIAIUH.
KpuBbie BbDKMBaHUS. Perynsiusi 4YUCICHHOCTH TOMYJALUN: poJib (PaKTOPOB,
3aBUCAIINX U HE 3aBUCSIINX OT IJIOTHOCTH. JKOJOTUUECKHE CTPATEruu BUJIOB (I- U
K-ctparerun).

[TonsiTue 00 »KoJOrMUEcKON HUIEe BuAa. MecTtooOutanue. MHoroMmepHas
Mojzienb 3Kojormueckor Humu Jx.M. XartunmHcoHa. PasMepsl 3KOJIOTMYECKOU
Huid. [loreHunanbHas U peaaTu30BaHHAS HUILIM.

Bun kak cucrema mnomynsuuid. Apeanbl BUAOB. Buabl U HUX KU3HEHHBIE
CTpaTeruu. JKOJOTNUECKNE YIKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEACHUSI M MUTrpalldid >KUBOTHBIX. buolormyeckue
WHBa3UM 4Yy>KEPOJIHBIX BUIOB.

JdemoHcTpanumn

[Toprper: Jx. Y. XaTunHCOH.

Tabmumbel M cXeMbl: «DKOJIOTHYECKHE XapPaKTEPUCTUKU  TOMYJISIIUNY,
«IIpocTpancTBEHHass  CTpYKTypa  HoOmyJsiuun», «Bo3pacTHeie  mupamu bl
nonyisiuuny, «CKOpPOCTh  3acCelieHUs] TMOBEPXHOCTH 3€MJIM  Pa3IMYHBIMU
opranuzMaMm», «Mozenb s3kosorndeckort Humu k. M. Xatunnconay.

O6opynoBaHue: repoapuu pacTeHUM, KOJUICKIIMH )KUBOTHBIX.

JlabopaTtopHass  paGora  «lIpucmocoGieHus ceMsH  pacTeHUH K
PaCCEIICHUIO.

Tema 9. DKoJI0rus CO00IECTB. JKOJOrHYECKHE CHCTEMBI.

CooOmectBa opranu3MoB. buoinieHo3 u ero crpykrypa. CBs3m MeEXKIy
OopraHu3MaMHu B OMOIICHO3E.

OkocucteMa kak OTkpbiTas cucteMa (A. k. Tencnu). DyHKUHUOHATbHbBIE
OJIOKM OpraHM3MOB B DJKOCHCTEME: IPOAYLCHTHI, KOHCYMEHTBI, PEIYICHTHI.
Tpodudeckne ypoBHu. Tpoduueckue 1enmum W CeTH. AOHOTHYECCKHE OJIOKH
skocucteM. [1ouBBI U Wbl B 3KOCHCTEMaxX. KpyroBopoT BEMIECTB U MOTOK YHEPTUU
B 9KOCHUCTEME.

OcHOBHBIE  TIOKa3aTeIM  JKOCHUCTEMBI.  buomacca W MOpOIYKIMSL.
DKOJIOTHYCCKHE MTUPAMHUIBI YUCeIl, ONOMACCHI U DHEPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpotixu. @aykmyayuu.
HampapiieHHBIC 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKleccuu. [lepBuvHBIC U
BTOPUYHBIC CYKIIECCUM W WX MOPUYAHBL. AHTPONOT€HHBIE BO3JCUCTBUSA Ha
cykueccun. KinnmakcHoe cooOiiectBo. bruopaszHooOpa3ue u moiHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOWYHUBOCTHU COOOIIIECTB.



[Tpuponnbie 3KOCUCTEMBL. DKocucmembl 03€p U pex. IKocucmemvl mMopeu u
oKeanog. Ixocucmemvl MyHOp, 1€CO8, Cmenel, NyCmvlHb.

AHTpPONIOTEHHBIE JKOCHCTEMBI. ArposkocucreMa. ArpoueHos. Paznuuus
MEX/1y aHTPOTIOT€HHBIMH U MIPUPOJIHBIMHU KOCUCTEMaMH.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [opoackas
braopa u ¢ayna. CunanTponu3zanus Topoickod QayHsl. buonorumyeckoe u
X031CTBEHHOE 3HAUYCHNE arPOIKOCUCTEM B YPOOIKOCUCTEM.

3akoHOMEepHOCTH (HOPMUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUI OPTaHU3MOB B
skocuctemax. Ponv xackaonoco 3ghgexma u 6ud06-30ugpukamopos (Kirouesvlx
8U008) 8 yHKYUoOHUposanuu skocucmem. [lepeHOC PHEPTHH W BEIIECTB MEXKIY
CMEXHBIMH 9KOCHUCTEMaMHU. Y CTOWYMBOCTh OPTaHU3MOB, TOMYJISAIUNA U SKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX U aHTPONIOTEHHBIX BO3/ICHCTBUH.

Mexanusmul 8030eticmaus 3GepA3HEHU pPA3HbIX Mmunos Ha
CyOOpP2aHU3MEHHOM, OP2AHUBMEHHOM, NONYIIAYUOHHOM U IKOCUCEMHOM YDOBHSIX,
OCHOBbl  IKOJ02UYECKO20  HOPMUPOBAHUSA — AHMPONO2EHHO20  8030€liCMBUsL.
MeTo10710THS MOHUTOPHHTA €CTECTBEHHBIX M aHTPOIOT€HHBIX DKOCHCTEM.

JdemoHcTpanumn
[Toptper: A. JIx. Tencnu.
Tabmuusr u cxembl:  «Ctpykrypa  OMoueHo3a»,  «DKocucrema

MIUPOKOJIMCTBEHHOTO Jieca», «DKOCUCTEMA XBOMHOTrO Jiecay, «DyHKIMOHAIbHBIE
IpyHIbl OPraHu3MOB B 3dKocucTeMe», «KpyroBopoT BemiecTB B HKOCHUCTEMEY,
«llenu nuranus (macTOUIHASA, JETPUTHAS)», «IKOJIOTUUYECKAs] MUPAMHUJIA YUCEID,
«OKonoruyeckas nupamua OMoMacch», «IKOJOTHYECKAsl MUpamMuia SHEPTUn»,
«O0pazoBanue 6onoTay, «llepBuunas cykueccus», «BoccTaHoBieHUE jieca mocie
noxkapay, «JKocucTemMa 03epay, «ArporeHos», «KpyroBopoT BemecTB U MOTOK
SHEPTUU B arporieHo3ey, «[Ipumepsl ypOosKkocuctem».

O6opynoBanue: repbapun pacTEHUH, KOJUIEKIIMN HACEKOMBIX, Yyydesa NTUIl U
3Bepeil, repOapuu KyJbTYPHBIX U JUKOPACTYIIMX PACTCHU, aKBapUyM KaK MOJEIb
KOCHUCTEMBL.

IIpakTnueckas padora «3yueHue u onucanue ypo03KOCUCTEMBDY.

JlaGopaTtopHas padora «M3ydeHue paszHoOOpa3usi MEIKUX MOYBEHHBIX
YICHUCTOHOTHX B Pa3HBIX IKOCUCTEMAX).

IKCKypeHusi «IKCKYpCHsl B TUIUYHBIN OMoreorieHo3 (B AyOpaBy, Oepe3HsK,
SJBHHK, HA CYXOJIOJIbHBINA WM TIOWMEHHBIN JIYT, 03€p0, O0JI0TO)».

IKCKypeusi «IKCKYpCHsS B arpodKoCHCTeMy (Ha MMOJjie WM B TEIUIMYHOE
XO3SIUCTBO)».

Tema 10. buocdepa — riiodanbHast IKOCHCTEMA

buochepa — oOmemnanerapHas o0ojouka 3eMJIM, TJ€ CYIIECTBYeT WU
cylllecTBOBasa kU3Hb. PazBuTHe npeacrasieHuit o ouochepe B Tpymax J. 3rocca.



VYuenue B. U. Bepuaackoro o 6uocdepe. O6nactu 6uochepst u e€ coctan. Kupoe
BELECTBO OHOC(hephl U €ro PyHKIUU.

3aKOHOMEPHOCTH cyliecTBoBaHUsl Onochepbl. OcobeHHOCTH OHOChepbl Kak
rJ100aJIbHOM 3KocHcTeMbl. JMHaMuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEILIECTB U OMOreoXMMHUYECKUE IUKJIBI (yIiieposia, a30Ta). PUTMUYHOCTD SBJICHUM
B Ouocdepe.

3oHanbHOCTh Ouochepsl. [lonsiTue o Ouome. OCHOBHBIE OHOMBI CYIIIH:
TYyH/Ipa, XBOWHBIC Jieca, CMEIIIAHHbIC U IIIUPOKOJIUCTBEHHBIE Jieca, CTEIH, CABaHHBI,
MyCTBIHU, TPOITMYECKHUE JIECa, BBICOKOTOphs. KiuMar, paCTUTENbHBIA U KUBOTHBIM
Mup OMOMOB CYIIIH.

Crpykrypa u (YHKIUS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEHIIUAJIA U
ounochepHbIX QYHKIIHIA.

JdemoHcTpanumn

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

Tabnmuuer u cxembl: «['eocdeprsr 3emnny», «KpyroBopor azora B mpupoae»,
«KpyroBopoT yrinepona B mpuposae», «KpyroBopor kuciopoga B HpupoJe»,
«KpyroBopoT Boabl B mpupozae», «OcHOBHbIe OMOMBI cymmny, «Knumarnueckue
nosica 3emnmy», «Tynapay», «Taiira», «Cmemannbiii gecy», «IIIMpOKOIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTeinsy, « Tponudeckuit necy.

Oo6opynoBanue: repbapuu pacTeHU pa3HbIX OMOMOB, KOJIJIEKIIMH KUBOTHBIX.

Tema 11. YestoBeK U OKpy:Ka0OIIafA Cpeaa

DKOJIOTUYECKHE KPU3UChI M WX MNpUYUHBL. Bo3zaeiicTBue uenoBeka Ha
ouocepy. 3arpszHeHue BO3AyIIHOM cpensl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BoAHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymienwe mnouBel. Oxpana
MOYBEHHBIX pecypcoB. M3MeHeHue Kumara.

AHTPOIIOT€HHOE BO3JICUCTBUE HA PACTUTEJIbHBIN M KMBOTHBIM Mup. OxpaHa
PaCTUTENBHOTO M KUBOTHOTO Mupa. OCHOBHBIE TPHUHIUIBI OXpaHbl MPUPOJBIL.
Kpacasle xHuru. OcobGo oxpansembie mpupoganbie Ttepputopun (OOIIT).
Boranndeckue casibl ¥ 300JI0TMYECKHE TaPKHU.

OCHOBHbBIE TPHUHIUIIBI YCTOMYMBOTO PA3BUTHUSL YEJIOBEUECTBA U IPUPOIBI.
PanvonanpHO€  MPUPOJOMONIB30BAHME M COXPaHEHHE  OMOJIOTHYECKOTO
pasHooOpasus 3emiau. OOmMe 3aKOHOMEPHOCTH TJIOOATBHBIX AKOJOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €r0 BEPOATHBIE MOCIEACTBHUS.

Pa3BuTHEe METOOB MOHUTOPWHTA PA3BUTHUS OMACHBIX TEXHOTCHHBIX
nporieccoB. Cucmemmuvle ucciedo8anus nepexooa K pecypcocbepezaroweli u
KOHKYPEeHmocnocoonoui snepeemuxe. buonozuueckoe pasnoodpasue u buopecypcul.
Hayuonanvuvie ungopmayuonnvie cucmemvl, obecneuugarowue O00CmMyn K
ungopmayuu no cocmoaHuro OmMOenbHbLIX 8U008 U IKkocucmem. OcHoGvl



IKopeaburumayuy dKkocucmem u cnocob6o8 6O0pbbbl ¢ OUONOBPEHCOCHUAMU.
Pexoncmpyxkyus mopckux u HazeMHbIX IKOCUCTEM.

JdemoHcTpanuun

Tabmuupl  u  cxeMbl:  «3arpsi3HeHHE  atMoc(epbl»,  «3arpsi3HEHUE
ruapocdepsl», «3arpsizHeHue nouBb», «llapHukoBbId  3PdexT», «Ocobo
OXpaHsieMble MPUPOJIHbIE TEPPUTOPUNY», «MOAENIN yIpaBIIeMOr0 MUPay.
O6opynoBanue: ¢dororpaguu OxXpaHSEMbIX pacTeHUU U KUBOTHBIX KpacHoit
kHuru Poccuiickoit @enepanuu, KpacHol KHUTH peruoHa.



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

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMHCsl TMPOrpaMM CpeaHero oO0miero oOpa3oBaHUs: JUYHOCTHHIE,
MeTanpeIMETHbIC U MPEIMETHBIC.

B cTpykType NTMYHOCTHBIX PE3yIbTATOB OCBOEHHUS MPOrPaMMBbI MO OUOIOTUU
BBIICJICHBI CJICAYIOIINE COCTABIISIIONINE: OCO3HAHHE OOYUYarOIIMMUCS POCCUUCKOM
rpakJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEIILHOCTH
U CaMOONPENACIICHUIO, Haluuue Mmomusayuu K  OOyUYCHHIO  OHOJIOTHH,
yejeHanpasienHoe pazéumue BHYTPEHHUX YOEXKICHUW JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YYAIOIIUXCS PYKOBOJICTBOBATHCSI B CBOECH
JIESATeIbHOCTH II@HHOCTHO-CMBICJIOBBIMU  YCTAaHOBKAMH, MPHUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  O0pa3OBaHUs, Haluyue  NPABOCO3HAHUS  DKOJIOTUYECKOU
KYJBTYPBI, CHOCOOHOCMU CMABUMb TIETU U CTPOUTH KU3HECHHBIC TIJIAHBI.

JIMYHOCTHBIC PE3yJIbTaThl OCBOSHUS MIPOTPAMMBbI 110 OMOJIOTHUH JOCTUTAKOTCS
B EIUHCTBE Y4YeOHOM M BOCIUTATEIBHOW JEATEIBHOCTH B COOTBETCTBHUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, UICTOPUYECKUMHU U JTYXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMHU, MPUHSATBIMU B OOIIECTBE IMpaBUJIaMH U HOPMaMH
MOBEJIEHUS W CIOCOOCTBYIOT IIpoIlecCaM CaMOIIO3HAHUS, CAMOBOCIHTAHUS U
CaMOpa3BUTHS, Pa3BUTUS BHYTPEHHEH TMO3UIMK JIMYHOCTH, IATPUOTU3MA U
YBOKECHUS K 3aKOHY M IPABOIMOPAJKY, YEJIOBEKY TPyJa M CTaplieMy MOKOJEHHUIO,
B3aMMHOT'O YBaKCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIBTYPHOMY HACIEIUI0 H
TpaJIuMsIM MHOTOHAMOHAJIIBHOTO Hapoaa Poccuiickont denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3yJbTaThl OCBOEHHUsA YyuyeOHoro mpenmera «buomorus»
JIOJIKHBI OTPA’KaTh TOTOBHOCTh M CIIOCOOHOCTh 00YYaIONIUXCSl PYKOBOJICTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEH IMO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAUIIMOHHBIM TIEHHOCTSIM POCCHUCKOTO O0OIIeCcTBa, PACHIUPEHHE >KU3HEHHOTO
OMbITa U OMbITA JEATEILHOCTU B MPOLIECCE pean3allii OCHOBHBIX HaIpPaBICHUM
BOCIIUTATENIbHOM JIESITENIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaskaIaHCKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTH TPAKTAHCKON MO3UIIUH 00YUAOIIETOCS] KaK aKTUBHOTO H
OTBETCTBEHHOT'0O WJIEHA POCCUUCKOTO OOIIECTBA;

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



FOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IIPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEHICHUU YYEOHBIX W MO3HABATENIbHBIX 3a/1a4, BBIOIHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

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

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

TOTOBHOCTb K COTPYJAHUYECTBY B MPOLECCE COBMECTHOIO BBIIIOJIHEHUS
y4eOHBIX, TIO3HABATEJIbHBIX W MCCIEIOBATEIbCKUX 3a/ay, YBaXKUTEIHHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpPU OOCYXKJIECHHH CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/IepKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUUCKOMU TPaXKIaHCKOMN UJICHTUYHOCTH,
NaTPUOTU3MA, YBAKEHHS K CBOEMY HapoOJly, YyBCTBAa OTBETCTBEHHOCTH NEPEN
Ponunoii, ropmoctu 3a CBOM Kpai, CBOX PoauHy, CBOM $A3BIK U KYJIBTYDY,
IPOIJIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOILICHUE K IIPUPOJHOMY HACIEIUIO U MaMATHUKAM IPUPOJBIL,
NOCTVKEHUSIM Poccnn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUUCKUX Y4YEHBIX B CTAHOBJICHHUE W
pa3BuTHE OWOJOTMH, TMOHUMAaHUS 3HAUYEHHA OWOJOTMM B IO3HAHUU 3aKOHOB
OPUPOJIBI, B )KU3HU YeJIOBEKa M COBPEMEHHOTO 00IIIECTBA;

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

3) 1IyXOBHO-HPABCTBEHHOI0 BOCITIUTAHUS

OCO3HAaHME TYXOBHBIX [IEHHOCTEN POCCHMCKOT0O HApO/a;

c(OpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MTOBEICHHUS;

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

OCO3HAHUE JINYHOTO BKJIaJ[a B IOCTPOCHUE YCTOWYMBOTO OyIyIIEro;

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

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKIIIOYasi 3CTETUKY ObITa, HAyYHOTIO U
TEXHUYECKOr0 TBOPUECTBA, CIOPTA, TPY1d, OOIIECTBEHHBIX OTHOIIECHUI;

MMOHUMAaHHE 3MOLMOHAIIBHOTO BO3JCUCTBHS AKUBOW MPUPOJIBI U €€ IEHHOCTH;



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

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

NOHMMAHWE U peanu3alus 37J0pOBOro M 0Oe30MacHoro o0pasza KHU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaJaHCUPOBAHHBIM PEXUM 3aHATUA M OTAbIXa, peryispHas ¢u3ndeckKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
COOCTBEHHOMY (PM3MUECKOMY U NICUXHUUECKOMY 3/I0POBbIO;

MOHUMAHHUE IIEHHOCTHW TMPaBWI WHIAUBUAYATbHOTO M  KOJJICKTHBHOTO
0e30MacHOro MOBE/ICHUS B CUTYyalUsX, YTPOXKAIOIIKX 3JOPOBbIO U JKU3HU JIIOJIEH;

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

6) Tpy10BOro BOCIIMTAHMS

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

TOTOBHOCTh K AaKTHUBHOM JIESATEIBHOCTH TEXHOJIOTHYECKOW M COIMAIbHOM
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEILHO
BBITIOJIHSITh TAKYIO ICSTEIbHOCTb;

UHTEpEC K pa3iuyHbiM cepaM MpoPecCHOHATBHON AESTEIbHOCTH, YMEHHE
COBepIlaTh OCO3HAHHBIM BbIOOp Oyaymed mnpodeccudn ©  peaTru30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh M CHOCOOHOCTh K O0Opa3oBaHMIO M CaMOOOpa30BaHUIO Ha
IPOTSHKEHU U BCEH )KU3HU;

7) 3K0JIOTHYeCKOTr0 BOCIIUTAHUS:

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

MOBBIIICHUE YPOBHS JKOJOTHYECKOW KYJIbTYypbl: MPHOOPETEHHE OIBITA
IUIAHUPOBAHUSI TIOCTYIIKOB M OIEHKM HUX BO3MOXKHBIX TIOCIEACTBUU IS
OKPY’KAIOIIEH CPEbI;

OCO3HaHUE TJ00ABHOIO XapakTepa SKOJOrMYEeCKUX MpoOJieM U MyTed HuX
pelieHus;

CIIOCOOHOCTh HMCIOJIB30BaTh MPHOOpPETaeMble TPU HW3YYCHUH OHOIOTUH
3HaHMSI W YMEHUS TPU PEHICHHH TPoOJIeM, CBSI3aHHBIX C PAIMOHAIHHBIM
MPUPOJIONONIB30BAHUEM  (COONIOJICHHE  MpaBWJ  TOBEAEHUA B  IPUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHUWE pPABHOBECHUSA B HKOCHUCTEMaX, OXpaHy BHUJOB,
aKocHUCTEM, Orochepsl);

AKTUBHOE HENPUSATHE JICMCTBUM, TMPHUHOCAIIUMX BpEI  OKpYKaroIeH
MPUPOJIHON cpejle, YMEHHE MPOTHO3UPOBATH HEOIAroNnpUATHBIE 3KOJIOTUYECKHE
MOCJIEICTBUS MPEANIPUHUMAEMBIX JEUCTBUN U MPEJOTBPAIIATH UX;



HaJMYHUE PA3BUTOTO HKOJOTHYECKOTO MBIIUICHHSI, SKOJIOTHICCKON KYIbTYPHI,
OTIBITa TeSTEHbHOCTH DKOJIOTHYECKOM HAIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMH B TI03HABATEIHHON, KOMMYHUKATHBHOW W COIMAIBLHOMN
MIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B TIPAKTUICCKOMN JMEATEITHHOCTH IKOJIOTHICCKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpPMHPOBAHHOCTE MHPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH W OOIIECTBCHHOW NMPaKTUKH, OCHOBAaHHOTO HA JUAJIOTe
KyJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOM M YHUTATEIBCKOW KYJIBTYphl KaK CpPEJICTBA
B3aMMO/ICHCTBHS MKy JIFOJIBMH | TIO3HAHUS MHUPAa;

NOHMMaHWe crenuukn OWONOTMM KaK HayKH, OCO3HaHUs e€ poju B
(bOpMHUPOBAaHUHN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUHU IIEJIOCTHOTO
NpEeJICTaBlICHUsT 00 OKPY)KAIOIIEeM MHpE KaK O CIMHCTBE NMPHUPOIBI, YCIOBEKA W
oOmiecTBa, B IO3HAHWHM NPHPOJHBIX 3aKOHOMEPHOCTEH M PEHICHHHM IPOoOJIeM
COXPaHCHHS IPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHHU I COBPEMCHHOW ITUBUJIU3AIINM:
oOecIieueHUs] HOBOTO YPOBHS Pa3BUTHUS MEAMIIMHBI, CO3JIaHUE TCPCIICKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh  pecypcHble  MPOoOJeMbl  pPa3BUTHS
YeJIOBEYECTBA, MOMCKA MyTel BBIXOJIa U3 III00ATBHBIX IKOJIOTHUYECKUX MPOoOiIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  Pa3BUTHIO,  PAMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHUM B LEJIAX
MOBBIIIEHUSI  OOIIEH KyJIbTYpbl, €CTECTBEHHO-Hay4HOW TI'paMOTHOCTH, Kak
COCTaBHOHM YacTH (PYHKIIMOHAIBHOM IPaMOTHOCTH OOy4Yaroniuxcs, hopMUpyeMoi
IIPU U3YYCHUN OUOJIOTHUH;

MOHMMAaHHUE CYIIHOCTH METOJIOB MO3HAHMUSI, UCIOJIb3yeMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh IOJyYaeMble 3HAHUSA A aHaIW3a W
OOBSICHEHUS SIBIICHUN OKPYKAIOIIETO MHUpPA U MPOUCXOASAIINX B HEM U3MCHECHH,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAY4YHBIX (AKTOB U
MMEIOIINXCS JaHHBIX C IEJIbI0 TIOYYE€HUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATEIFHO HCIIONh30BaTh OMOIOTUYECKUE 3HAHUS IS
pemIeHus Mpo0OJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHHE IIEHHOCTH HAYYHOM MIESATEIHbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOCKTHYIO M MCCIIEOBATEIIBCKYIO ACATEIHHOCTh WHANBUYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K  HEMPEPHIBHOMY  OOpPa30BaHUIO W
caM000pa30oBaHUI0, K AKTUBHOMY IMIOJIYYEHHIO HOBBIX 3HAHUU MO OWOJIOTHU B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMHU.



METANPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHble pe3yibTaThl OCBOEHHUS ydeOHOro mnpeamera «buosnorus»
BKJIIOYAIOT: 3HAYUMble 1Ji1 (OPMUPOBAHUSI MHUPOBO33PEHUS OOYyUYaIOIIMXCS
MEXKIUCIMIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHbIC MOHSTHS, OTPa’KaroIIue
LETIOCTHOCTh HAY4YHOW KapTUHBI MHUpa U CHeuupUKYy METOJ0B I[O3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, DPHEPTrus, SBIICHHE, MPOIIECC,
cUCTEeMa, Hay4yHbIH (DaKT, MPUHLUIM, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHUS,
UCCJIe/IOBaHNEe,  HAOJIOJICHHe,  U3MEpPEHUe, OKCIEPUMEHT W  JIpyTHe);
yHUBEpCalbHbIe YyueOHble JEeNCTBUsA (TI03HABATE/IbHBIE, KOMMYHUKATHBHEIE,

PETYISITUBHBIE), o0ecreynBaroIme dbopmMHpoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTM M  COLMAJIbHOM KOMMETEHIMH OOydYaroumxcs; CrnocoOHOCTh
oOyuarommxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUIUIMHAPHBIE,

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

B pesynbrare wu3ydeHus OuoOJOTMM Ha YpPOBHE CpeaHEro oOIIero
oOpa3zoBanus y oOyuatomierocss OyayT chOpMUPOBaHBI MO3HABATEIbHBIC
yYHUBEpCaJIbHbIEC YUCOHBIC ICHUCTBUSA, KOMMYHUKATUBHbBIE YHUBEPCAIBHBIC YUECOHBIC
NEeHUCTBHS, PETYJISTUBHBICE YHHBEpCalIbHbIE Y4eOHBIC JEHCTBUS, COBMECTHAs
e TEIbHOCTD.

MeranpenMeTHble pe3yJbTaThl OCBOSHMSI IPOTpaMMbl CpeIHEro oOIIero
00pa3oBaHus TOHKHBI OTPAXKaTh:

OBaanenue YHUBEPCAJIbLHBIMHU Y4eOHBIMH NMO3HABATEJIbHBLIMH
NEeHCTBUSAMM:

1) 6a30Bble JJOrHYECKHe IeCTBHS:

CaMOCTOSITEIbHO  (OPMYNIMPOBaTh M aKTyaJu3UpOBaTh  IpodiieMy,
paccmaTrpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPH OCBOCHUM 3HAHUW MPUEMBI JIOTUYECKOTO MBIILICHUS
(amanu3a, cUHTE3a, CpaBHEHMsI, Ki1acCH(pUKaAIN, 0000IICHHS ), PAaCKPBIBATh CMBICI
OMOJIOTMYECKUX TIOHATUH (BBIACISATh MX XapaKTepHbIC MPHU3HAKH, YCTaHABINBATH
CBSI3M C APYTUMH MOHSATHUSIMH);

OnpeAeisaTh LEIH JEATEeIbHOCTH, 3ajlaBas IapamMeTpbl M KPUTEPUH HX
JTOCTHIKEHHS, COOTHOCUTH PE3YJIbTAThI ACATEIBHOCTH C NMOCTABICHHBIMU IEIIAMU;

UCITOJIH30BaTh OMOJIOTHYECKHAE IMOHATHS ISl OOBSICHEHUS (PAKTOB M SBICHUU
YKWBOU IPUPOJBI;

CTPOUTH JIOTMYECKHE pacCyXAeHUs (MHAYKTUBHbIC, JEIyKTHUBHbBIC, IO
AQHAJIOTUH), BBISIBIATh 3aKOHOMEPHOCTH M MPOTHBOPEYHS B paccMaTprUBacMbIX
SIBJICHUSIX, (POPMYJIMPOBATH BHIBOJIBI U 3aKJIFOUCHUSI;

MIPUMEHSATh CXEMHO-MO/ICIHbHEIC cpelcTBa TS MIPEeJICTaBICHUS
CYIIECTBEHHBIX CBA3€M M OTHOIICHWM B M3y4aeMbIX OMOJOTMYECKUX OOBEKTaX, a



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

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

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

KOOPJWHUPOBATh M  BBIMOJHATH pabOTy B YCIOBHSIX  peajbHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HCHHBIX TIPOOJIEM.

2) 06a30BbIe HCCJIEA0BATEIbCKIE TeHCTBHS:

BJIQ/ICTh HABBIKAMU YYCOHO-UCCIICIOBATEIbCKOW M TPOCKTHON JIEITEIILHOCTH,
HaBBIKAMU  Pa3pelieHuss MpoOJieM, CIOCOOHOCTBIO M TOTOBHOCTHIO K
CaMOCTOSTEIILHOMY ITOUCKY METOJIOB PEIICHUS MTPAKTHYCCKUX 3aa4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3IMYHBIC BHJIBI JICATCIBHOCTH 110 IOJYYCHHIO HOBOTO
3HAaHMSI, €r0 HMHTEPHpETaluH, NPeoOpa30BaHMI0 W TPUMCHCHHIO B yUYEOHBIX
CUTYaIlUSX, B TOM YHCJIC TIPHU CO3/IaHUN YI€OHBIX U COITMAIBHBIX MPOCKTOB;

(dbopMHpOBaTH HAYYHBIN THI MBINUICHHS, BIaJICTh HAYYHOW TEPMHUHOJIOTHEH,
KJIIOYEBBIMU TTOHITUSIMU U METOJIaMH;

CTaBUTh H (OpPMYIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa3oBaTeIbHOU
JESTEIBHOCTU U KU3HEHHBIX CUTYalUAX;

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/auvy,
BBIIBUTATh THUIOTE3y €€ pelleHus, HaXOJWTh apryMEHThI JUIs JT0Ka3aTelbCTBA
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHANMM3UPOBATh TIOJYYCHHBIE B XOJAE pEIICHHUS 3aJadd  PE3YJIbTaThI,
KPUTHUYECKHU OIIEHUBATh MX JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

J1aBaTh OIICHKY HOBBIM CHUTYAIlUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

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

YMETh TEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TPAKTUUYECKYIO OO0JIacTH
KU3HEEATEITHLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIC WJCH, MpeJiaraTb OpUTHHAIBHBIC MOJXOABl U PEIICHHS,
CTaBUTH MPOOJIEMBI U 3aJ1a4H, JOMyCKAIOIHUE aJTbTePHATUBHBIC PEIICHUS.

3) pabora ¢ uHpopMaumeii:

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



WH(OPMAITUIO Pa3IMYHBIX BUIOB U (OPM MPEACTABICHUS, KPUTHICCKU OIICHUBATH
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUHUBOCT;

(GbopMyIHpOBaTH 3aMPOCHl U MPUMEHAITh PAa3IMYHBIE METOABI MPH TOUCKE U
otOope Ouonornueckoit MHGOpMaLUU, HEOOXOIUMON ISl BBIMIOJHEHUS! y4eOHBIX
3azay;

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

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

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KA4yeCTBE CpEJICTBA IMpu paboTe ¢
Ouonornyeckoil uMHpOpMaIMEl: TPUMEHATh XUMHYECKHE, (HU3UYCCKUE W
MaTeMaTHYeCKUe 3HAKHM W CHUMBOJIbI, (OpPMYJIbI, aOOpeBUATYypy, HOMEHKIATYpY,
UCIIONIb30BaTh M MpeoO0pa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPE/ICTBa
HaTJISTHOCTH;

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

OBiageHue yHUBePCAIbHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH

1) o6menue:

OCYIIECTBIISITh KOMMYHHUKAILIUK BO BCceX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WJIM TUCKYCCHUHU TIO CYIIECTBY OOCYyXIaeMod Tembl (YMEHHE 3a/1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXJICHHS OTHOCUTEIBHO BBINOJIHEHUS IMpeasiaracMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTh MO3WIIUNA APYTHMX yYaCTHUKOB
Jaiora Uin JUCKYCCUH);

pacno3HaBaTh HeBepOaJdbHBIE CpencTBa OOIIEHWs, TOHMMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CHUTYaIlHi,
YMETh CMSTYATh KOH(JIUKTHI U BECTU MIEPETOBOPHI;

BJIQJIETh PA3IMUYHBIMU CIIOCOOaMM OOIICHUS W B3aUMOJCHCTBUS, MOHUMATh
HaAMEPEHUS IPYTUX JI0JEH, MPOSBIATh YBAKUTEILHOE OTHOIIIEHHE K COOECETHUKY
U B KOPpeKTHOU popme HopMyTupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HM3JAraTh CBOIO TOYKY 3PEHHUS C HCIOJIB30BAaHHEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI esITeIbHOCTh:

MOHUMATh W HCIIOIH30BATh MPEUMYIECTBA KOMAHIHON W WHIWBHIYyTHHOU
paboThI IpH penIeHUH OMOIOTHIECKON MPoOIIeMbl, 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 UEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPJAMHUPOBATH JEUCTBUA II0 €€ IOCTHMIKEHUIO: COCTaBJATH IUIAH JEHCTBUM,
pacnpenensaTh poJd C YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pE3yJbTaTbl
COBMECTHOU paboThI;

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

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

OCYLIECTBIIATh TMO3UTUBHOE CTPATErMYECKOE TMOBEAEHHUE B Pa3JIUYHBIX
CUTYAIUsX, TPOSIBIISTh TBOPUYECTBO U BOOOPAKEHUE, OBITH HHUITUATUBHBIM.

OBJ1aieHNe YHUBEPCAJIbHBIMU PEryJATUBHBIMY JIeHCTBUAMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAHUA IS BBISBICHUS MpoOJeM U HX
pelieHus B )KU3HCHHBIX U YY€OHBIX CUTYAIUSX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUM 1IEJeBble W CMBICIOBBIC
YCTAHOBKHM B CBOMX JIEMCTBMSX M IMOCTYIKAax MO OTHOUIEHWIO K HWBOM MPHUPO/IE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYLIECTBIIATh IMO3HABATEJIBHYIO NIESITENBHOCTh, BBISBISATH
npo0JieMbl, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3a/1auyu B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYaLUAX;

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

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacHIMpATH paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JieaTh OCO3HAHHBINA BBIOOP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH
3a pELICHNUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO W TPOSBICHUIO MIMPOKOW SPYIUIINH B
pa3HbIX 00JIacTAX 3HAHWW, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTHUBBI B JESITEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  pEQIIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JEHUCTBUW M MBICIHUTENBHBIX MPOLECCOB, HX pE3yJIbTAaTOB U
OCHOBaHWM, WCTOIb30BaTh MPUEMBI peICKCUU NI OLEHKH CUTYyalllH, BhIOOpa
BEPHOI'O pELICHNS;

yMETh OLECHUBATH PHUCKH W CBOECBPEMEHHO MPUHUMATh PEIICHUS IO HX
CHIDKCHUIO;



IIPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX I[PH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;

3) npuHsTHE Ce0S M APYTrUX:

MPUHUMATH ce0sl, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

IPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPH AaHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

OpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;

pa3BUBAaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

HPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbie pe3ynbTaThl OCBOEHHUS COJIEpXKAHUS Y4eOHOTO TMpeaMera
«buonorus» Ha yrIyOJNEHHOM YpPOBHE OpPHUEHTHPOBAaHBI Ha oOecrieueHue
npodunbHoro  oOyueHus  oOydawommxcs  Ouosmornd. OHHM — BKIIIOYAIOT:
crienuduyeckue st OMOJOTHN HAyYHbIC 3HAHHS, YMEHUS M CIIOCOOBI IEUCTBUH 110
OCBOCHUI0, UHTEPIIPETALIMK U TPEOOPa30BAHUIO 3HAHHM, BUABI JEATCILHOCTU IO
MOJIYYECHUIO HOBBIX 3HAHUHN M MX MIPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX, a TAKXKE B
peanbHBbIX KU3HEHHBIX CUTyalusx. [IpenMeTHbie pe3ysibTaThl MPEJACTABICHBI IO
rojiaMm U3y4eHHUs.

[IpenmeTHble pe3ynbTaThl OCBOEHUsI ydyeOHoro mnpenmera «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
IPUPOIOTIONIH30BAHUS, O BKIAJE POCCUUCKUX U 3apyOEkKHBIX YUEHBIX B Pa3BUTHE
OHOJIOTHH;

BJIAJICHUE CHCTEMOH  OHWOJIOTMYECKMX 3HAHWM, KOTOpas BKJIIOYACT:
OCHOBOIIOJIArarolue OHOJIOTUYECKHEe TEPMHUHBI W TOHATUS (KU3Hb, KIIETKa,
OpraHusM, MeTaboJau3M, TOMEOCTa3, CaMOPETyJAIMs, CaMOBOCIPOW3BEIACHHE,
HACIIEJICTBEHHOCTh, W3MEHYHUBOCTb, POCT U Pa3BUTHUE), OMOJIOTMYECKUE TEOPUU
(xnerounas teopus T. [lIBanna, M. lllneiinena, P. BupxoBa, xpoMocoMHas Teopus
HacnencteeHHoct T. Moprana), yuyenus (H. W. BaBunoBa — o wneHTpax
MHOTOOOpa3usi W  MPOUCXOXKACHHS  KYJIbTYpHBIX  pPAacTCHHH),  3aKOHBI
(emmHOOOpa3Msi MOTOMKOB TMEPBOTO TOKOJICHWS, PACIICIUICHUS, YHCTOTHI TaMeT,
HE3aBUCHUMOro HacienoBanusi [. MeHaens, TOMOJOTHUYECKUX PSIIOB B
HACJIEICTBEHHOU U3MEHYUBOCTH H. n. Bagsunoga), MIPUHLATIBI
(KOMIIJIEMEHTAPHOCTH);

BJIAJICHUE OCHOBHBIMM METOJAAaMU HAYyYHOIO TMO3HAHUSI, HUCIIOIb3YEMBIX B
OMOJIOTMYECKUX UCCIEAOBAHUSX IKUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHUE,
HaOJI0/IeHHE, SKCIIEPUMEHT);



YMEHUE BBIIETSATh CYIIECTBEHHbIC MMPU3HAKH: BUPYCOB, KJIETOK MPOKAPUOT U
9YKapUOT, OJHOKJIETOUYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM UHCIE
OaxTepuii, TpuOOB, pacTeHU, )KUBOTHBIX M YEJIOBEKA, CTPOCHHUS OPTaHOB U CUCTEM
OpPraHOB pAacTeHUIl, JXUBOTHBIX, YENOBEKAa, IPOIECCOB KU3HEICATEIHHOCTH,
MPOTEKAIONIUX B OpraHU3Max PacTeHUH, KUBOTHBIX M YEJIOBEKa, OMOJOTHYECKHUX
MpoLeccoB: oOMeHa BellecTB (MeTadonu3M), NpeBpalIeHUs] YHEPTUU, OpOKEHHUS,
aBTOTPO(HOTO U reTepoTpOPHOro TUMOB MUTAHUA, (POTOCUHTE3a U XEMOCUHTE3A,
MUTO3a, Mel03a, TaMeTOTreHe3a, IMOpUOTreHe3a, MOCTIMOPUOHAIEHOTO Pa3BUTHS,
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 (QYHKIHSIMH, MEXKIY dSTarmaMu
oOMeHa BEelIeCTB, dTallaMU KJIETOYHOTO IIMKJIA M )KU3HCHHBIX IIUKIIOB OPTaHU3MOB,
dTamaMu SMOPUOHATBLHOTO PAa3BUTHUS, TEHOTUTIOM U (EHOTUIIOM, (PEHOTHIIOM |
(dakTopamu cpeapl OOUTAHUS;

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

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOUIME aPTryMEHThI, OHOJIOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JIJISl JIOKAa3aTEeJbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMaTHYECKUX TPYIIIL;

yMEHHE peliaTh OUOJIOTHYEeCKUE 3a/1a4H, BBISBISATh MPUYNHHO-CIICICTBEHHbIE
CBSI3M MEX]Y UCCIIETyEMBbIMH OMOJIOTUYECKUMH MPOIIECCaMU U SIBICHUSIMU, J€NaTh
BBIBOJIBI M IIPOTHO3BI HA OCHOBAHUH MOJTYUYECHHBIX PE3yJIbTaTOB;

yMEHHE BBHITIONHATh J1aOOpaTOpHBIC W TpaKTUYECKue paboThl, COOIIOIATH
npaBuia Ipu pabore ¢ yueOHBIM 1 J1a0OpaTOPHBIM 000PYI0BAaHUEM;

YMEHHE BBIIBUTAaTh THUIOTE3bl, MPOBEPATh HUX HKCIEPUMEHTAIbHBIMU
cpeacTBamu, (GOopMyIUpysS Lelb HCCIEAOBAaHUSA, aHAIM3UPOBATh IOJYyUYEHHBIE
pe3yabTaThl U I€JaTh BHIBOBI;

YMEHHE y4yacTBOBaThb B y4€OHO-HCCIIEOBATENbCKON paboTe Mo OHOIOTrHH,
HKOJIOTUU W MEJUIIMHE, NMPOBOAMMON Ha 0a3e IIKOJbHBIX HAay4HbIX OOIIECTB, U
nyOIMYHO  TPEACTaBIATH  TOJYYCHHBIE  pPE3ylbTaThl Ha  yYEHHMYECKHX

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

OIUIOJOTBOPEHUE, HAIPABICHHOE HW3MEHEHHE T'€HOMa W CO3[aHH€ TPAHCTEHHBIX
OpraHU3MOB);



YMEHHE OCYUIECTBISATh OCO3HAHHBIM BbIOOp Oynymied mnpodeccruoHaabHOM
JEATeNIbHOCTU B 00JlacTh OMOJIOTUM, MEAUIIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEJIBCKOr0 XO34MCTBA, MUIIEBOM MPOMBIILICHHOCTH, YTIAYOJSTh MO3HABATEIbHBIN
MHTEpPEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BBIOOP COOTBETCTBYIOLIEH Npodeccuu u
MPOJOJDKEHNE OHOJOTMYecKOro oOpa3oBaHHMS B OpraHu3alusaX CpEeaHEero
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHMUs.

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

c(OpMHUPOBAHHOCTh 3HAHUH O MECT€ U POJM OUOJOTMHM B CHCTEME
€CTEeCTBEHHBIX HayK, B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAyUYHOU
KapTUHBI MUpa, B TO3HAaHUM 3aKOHOB TPHUPOJBI M PEIICHUU HKOJOTUUECKUX
npo0JieM 4YeloBEYeCTBa, a Takke B PEIIEHHMH BONPOCOB PalMOHAIBHOIO
IPUPOJIOTIONIB30BaHMS, U B (DOPMUPOBAHHUM IIEHHOCTHOT'O OTHOIIEHUS K TPUPOJIE,
OOIIIECTBY, YEJIOBEKY, O BKJIaJ€ POCCUMCKUX U 3apyOCKHBIX YUEHBIX-OMOJOTOB B
pa3BuTHE OUOJIOTHY;

yMEHHE BIAJETh CHCTEMOW OMOJOTMYECKUMX 3HaHHWM, KOTOpas BKIIOYAET
ONpeJIeNieHHs] M TOHMMAaHHWE CYIIHOCTH OCHOBOMOJIAraloNIuX OWOJIOTHYECKUX
TEPMUHOB M TOHATUN (BUJ, 3KOcHCTeMa, Ouocdepa), OMOIOrHUECKHE TEOPHUH
(aBomronnonHas teopust Y. JlapBuHa, CUHTETUYECKAs: TEOPUs DBOJIOLMH), YUCHUS
(A. H. CeBeprioBa — 0 IyTsSIX U HampaBieHUsx 3Bororuu, B.M. Bepuaackoro — o
ouocdepe), 3akoHbl (TeHeTHUeckoro paBHoBecus k. Xapau u B. Baiiabepra,
3apojsimeBoro cxoacrsa K. M. boapa), npaBuna (munumyma 1O. JluGuxa,
JKOJIOTUYECKON MNHUpaMUIbl SHEpruu), rumore3bl (runore3a «mupa PHK» V.
I'unbepra);

YMEHUE  BIJIAJIETh  OCHOBHBIMM  METOJaMH  HAy4YHOrO  IO3HAHWI,
UCIIOJIb3YEMBIMU B OMOJIOTHYECKUX MCCIIEOBAHUAX KUBBIX 00BEKTOB M IKOCUCTEM
(omucanue, u3MepeHue, HaONIOIeHUE, JKCIIEPUMEHT), CIIOCOO0AMH BBISABICHHS H
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHHE BBIACIATH CYIIECTBCHHBbIC TPU3HAKUA: BHUIOB, OHOTEOIICHO30B,
PKOCUCTEM U Ouochepsl, CTAOMIM3HPYIONIETO, ABIXKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOT'O otbopa, aJJIONATPUYECKOTO u CUMITATPUYECKOTO
BUI000pa30BaHUs, BIMSHUS JIBIDKYIITUX CHJI SBOJIFOIMU HAa T€HO(DOH MOMYIISINH,
MPUCIIOCOOJICHHOCTH OPTraHU3MOB K cpelie OOMTaHuUsl, YepEeIOBAHUS HAMPABICHUIN
ABOJIIOLIMH, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUH B IKOCHUCTEMAX;

YMEHUE YCTAHABIMBATH B3aUMOCBS3M MEXKIY [MPOIECCAMHU HBOJIIOLUH,
JOBIKYIIUMU CUJIAMH aHTPOIIOT€HE3a, KOMIIOHEHTAMH Pa3JIMYHbIX IKOCHUCTEM U
MIPUCIIOCOOJICHUSIMU K HUM OpPTraHU3MOB;

YMEHUE  BBIABIATH  OTJIMUUTENbHBbICE  TMPU3HAKH  JKUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BUIOB K cpele OOMTaHHs, aOMOTHYECKMX M OHOTHYECKHUX



KOMIIOHEHTOB ~ DKOCHCTEM, B3aMMOCBSI3€ii  OpraHM3MOB B  COOOIIECTBAaX,
AHTPOIIOT€HHBIX U3MEHEHUN B DKOCUCTEMAX CBOEH MECTHOCTH,

YMEHHE HCIOIb30BaTh COOTBETCTBYIOUIUE ApPTyMEHTHI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CHUMBOJUKY JUIsl IOKA3aTeIbCTBA POACTBA OPTaHM3MOB Pa3HBIX
CUCTEMATHYECKUX TPYII, B3aUMOCBSI3M OPTaHU3MOB U Cpeibl OOUTaHUS, CTMHCTBA
YeNIOBEUECKNX pac, HEOOXOAMMOCTH COXpaHEHHs MHOT0o00Opas3wsi BHUIOB U
HKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS MPHUPOJIBI M YEIIOBEUYECTBA;

YMEHHE peliaTh OMOIOTHIECKUE 3aa91, BBISABIATh IPUYUHHO-CIICICTBEHHBIE
CBSI3M MEX/TY UCCIIEyeMbIMH OUOIOTUYECKUMU TPOIIECCAMU U SIBIICHHUSIMHU, J1E1aTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHHHY ITOJYYCHHBIX PE3yIbTaTOB;

YMEHHE BBITIOJHATH JIa0OpaTOpPHBIE M TPAKTHYECKHE padOThI, COONIONATH
npaBuiia Mpu padoTe ¢ y4eOHbIM U J1a00paTOPHBIM 00OPYI0BAHUEM;

YMCHHE BBIJBUTATh THUIOTE3bI, TPOBEPATh HUX IKCICPUMEHTATIHLHBIMU
cpeacTBamMu, (GOpMYyIHpPYS I1eNb HCCIEAOBAaHUs, aHAIM3UPOBATH TOJYUYCHHBIC
PE3YJIBTATHI U ICJIaTh BHIBOJIBL;

yMEHHE y4acTBOBAaTh B y4e€OHO-HCCIEI0BATEIbCKON paboTe 1Mo OuoJIoruw,
DKOJIOTUM W MEJHUIIMHE, MPOBOJMMON Ha 0a3e IIKOJIBHBIX HAyYHBIX OOIICCTB, U
NyOJIMYHO  TPEJCTaBIATH  TOJYYCHHBIC  pE3yJabTaThl HAa  YYCHHYCCKUX
KOH(EepeHITUAX;

yMEHHE OIICHUBATh TUIOTE3bl U TEOPUHU O MPOUCXOKIACHUM KU3HU, YETIOBEKA
U 4YeJIOBEYECKUX pac, O MPHUYMHAX, MOCIEJCTBUAX M CIOCO0aX MpelOoTBpAIlCHUS
r100aabHBIX U3MEHEHUH B Ouocdepe;

yMEHHE OCYIIECTBJISTh OCO3HAHHBIM BbIOOp Oynymied mnpodeccruoHaabHOM
JESTENBHOCTU B 001aCTH OMOJIOTHH, SKOJIOTUH, TPUPOIOIIOIH30BAHNUS, MEIULIUHBI,
OMOTEXHOJIOTUH, TICUXOJOTHUH, BETEPUHAPHUM, CEJIHCKOTO XO35AWCTBA, MHUIIECBOMN
NPOMBIIIJIEHHOCTH, YIAyOJsaTh IO3HABaTEIbHBIA WHTEPEC, HANPABICHHBIA Ha
OCO3HAaHHBIH  BBIOOP  COOTBETCTBYMIOIIEH  mpodeccun W MOPOJOJDKCHHE
OMOJOTUYECKOTO 00pa30BaHUsI B OPraHU3AIUSAX CPEIHETO MPO(ECCHOHATBHOTO H
BBICIIIET'0 00Opa30BaHMS.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUJIACC
Ne /it HanmeHoBaHMe pa3je/ioB U TeM KosmuecTBo yacos DJIeKTpOHHbIe (LM (POBbIE)

NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCypChl

1 buonorus xak Hayka bubnuoreka [{OK https://m.edsoo.ru

2 JKuBble cucTeMbl U UX U3Y4EHUE bubnuoreka [{OK https://m.edsoo.ru

3 buonorus knerku bubnuoteka [{OK https://m.edsoo.ru

4 XuMHYecKkasi OpraHu3anusi KIeTKH 10 bubnuoreka [{OK https://m.edsoo.ru

5 Crpoenue u GyHKITUU KIETKH 8 bubnuoteka [{OK https://m.edsoo.ru

6 iiﬁii;iﬁzi: fipeBpattienye 9 bubmuoreka I{OK https://m.edsoo.ru

7 HaCHeHCTBeHIfaﬂ HHopmaiKs 9 bu6mmoreka [{OK https://m.edsoo.ru
peanuzanus e€ B KJIeTKe
JKM3HEHHBIN ITUKIT KICTKH 6 bu6mmoreka [{OK https://m.edsoo.ru
Crtpoenue u (yHKIIUHA OPTaHU3MOB 17 bubnuoteka [{OK https://m.edsoo.ru

10 Pa3MHOkeHUE U pa3BUTHE OPraHU3MOB 8 bubnuoteka [{OK https://m.edsoo.ru

11 Tenierria —Hayka o HaCHCACTBCHHOCTH H 2 bu6mmoreka L{OK https://m.edsoo.ru
W3MEHYMBOCTH OPraHU3MOB

12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 bu6mmoreka LIOK https://m.edsoo.ru

13 3aKOHOMEPHOCTU U3MEHYUBOCTH bubmuoreka [{OK https://m.edsoo.ru

14 I'enetnka yenoBeka 3 bubmuoteka I{OK https://m.edsoo.ru

15 Cenekuusi OpraHnu3MoB 4 bu6mmoreka LIOK https://m.edsoo.ru

16 brOTeXHOIIOMS 1 CHHTETIeCKas 4 bubmmoreka [{OK https://m.edsoo.ru
ouomorus

17 BBenenue B Kypc 3K0JI0TMH 1 bu6mmoreka LHOK https://m.edsoo.ru
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18 Opranusm u cpea 9 Bbubmuoteka L{OK https://m.edsoo.ru

19 Coo0mecTBa 1 NOMYJISIHA 14 Bbubmuoteka L{OK https://m.edsoo.ru

20 DKOCHUCTEMBI 10 bu6moreka IHOK https://m.edsoo.ru

21 PesepBHOe Bpems 1 bubnuoreka [{OK https://m.edsoo.ru
136

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

No Tema Kon-Bo
4acoB
1. BBenenue 1
2. Opranusm u cpena 9
3. CoobmiecTBa ¥ IOMYJISAIIUN 14
4 OKOCHCTEMBI 10
Bceero 34



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

11 KVIACC

HaumenoBanue pa3ae/ioB U TEM

KoaudecTBo 4acoB

DJIeKTpOHHbIe (LH(PPOBbIE)

Ne n/m

NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCypPChI
3

1 APOIICHIE 11 PASBITHE SBOTOMHONHE 4 Bu6morexa IJOK https://m.edsoo.ru
MpeACTaBICHUN B OMOJIOTHH

2 Mukpo3BoiIOIus U €€ pe3yabTaThl 14 bubnuoreka [{OK https://m.edsoo.ru

3 Maxpo3BoJIOIHs U €€ Pe3yIbTaThl 6 bubmmoreka [{OK https://m.edsoo.ru
IT

4 POHCXOIACHIE 1 PASBITHE HHSHH Ha 15 bu6mmoreka IIOK https://m.edsoo.ru
3emie
II _

5 POHCXOAIVISHHE HENOBEKA 10 bubnuoteka I{OK https://m.edsoo.ru
aHTPOTIOTeHE3
DKOJIOTUSI — HayKa O

6 BIAMMOOTHOTLCHHAX OPraHu3Mos H 3 bu6mmoreka [{OK https://m.edsoo.ru
HaJOpPraHU3MEHHBIX CUCTEM C
OKpYXarollen cpeon
Opranu3Msbl ¥ cpesia 0OUTaHUS bubnuoteka [{OK https://m.edsoo.ru
DKOJIOTHUS BUJIOB U MOIYJISIUANA bu6mmoreka L{OK https://m.edsoo.ru
C) 0 .0

9 KOJIOTHA COODINCCTB. FKONOTHHECKHE 12 bu6mmoreka L{OK https://m.edsoo.ru
CUCTEMBbI

10 buocdepa — rmobanbHast skocucTema bubmuoreka [{OK https://m.edsoo.ru

11 Uenoek u OKpyxkaromias cpeaa bu6mmoreka LIOK https://m.edsoo.ru

12 PeszepBHOe Bpems bubmuoreka [{OK https://m.edsoo.ru

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
uugposbie
Nen/m | Tema ypoka KonTpoabHubie op
Bcero o0pa3oBaTtejibHbIE
padoThbI
pecypcsbl
1 buonorus kak KOMIUIEKCHAsI HAyKa U Kak 1 bubnuotexa [JOK
4acTh COBPEMEHHOT0 O0IIecTBa https://m.edsoo.ru
. bubnuorexa [JOK
2 JKuBbIe cucTeMBbl U MX CBOWMCTBA 1 R
https://m.edsoo.ru
bu6moreka [IOK
3 YpoBHEBast OpraHU3ans KUBBIX CHCTEM 1
https://m.edsoo.ru
4 Hctopust OTKPBITUS U U3YyYEHUSI KIIETKH. 1 bubnuoreka [JOK
Knerounas teopus https://m.edso0.ru
MeTo1b1 MOJIEKYJISIPHOM Y KJIIETOYHOM
ounonoruun. [IpakTuueckas padota
5 «3ydeHne MEeTOI0B KJIIETOYHOH OMOJIOTHH 1 bubnuoreka [JOK
(xpomatorpadus, anexTpodopes, https://m.edsoo.ru
muddepeHnnanbHOe HEHTPUPYTUPOBAHUE,
[I1IP)»
. bubnuoreka [JOK
6 XUMUYECKUH COCTaB KIETKU 1 B
https://m.edsoo.ru
7 MuHepalibHbIE BENIECTBA KIETKHU, UX 1 bubnunoreka [JOK
Ouonornyeckas poib https://m.edsoo.ru
Opranuyeckue BeIIecTBa KJIETKH — OENKU.
bu6mmoreka [JOK
8 JIaGopatopHas pabota «OOHapyx)eHHe 1

OCIIKOB C IIOMOIIBIO KAYCCTBCHHBIX

https://m.edsoo.ru
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peaxkuuin»

9 CaoiicTBa, knaccudurarys u GyHKIUU bubnuorexa [JOK
0eKOB https://m.edsoo.ru
10 Oprannueckue BenecTBa KIeTKH — bubnuotexa [JOK
YTJIEBOIBI https://m.edsoo.ru
11 Opranuyeckue BelecTBa KJIETKH — bubnuorexa [JOK
JIAITAIBI https://m.edsoo.ru
Hyxneunossie kucnorsl. JJHK u PHK.
12 JlabopaTtopHnast pabota «lccnenoanue bubnuotexa [JOK
HYKJIEMHOBBIX KHCIJIOT, BBIJCIICHHBIX U3 https://m.edsoo.ru
KJIETOK Pa3JIMIHBIX OPraHU3MOBY
Crpoenue u pynkuuu ATO. [Ipyrue bubnuoreka [JOK
13
nykieosunrpudocedarsr (HTD) https://m.edsoo.ru
14 CexBenuponanue JIHK. MeToabl reHOMUKH, bubnuorexa [JOK
TPAHCKPUIITOMHUKHU, TPOTEOMUKH https://m.edso0.ru
bu6mmoreka [IOK
15 MeTo1bl CTPYKTYpHOH OHONIOTHH
A PYKIYP https://m.edsoo.ru
bub e OK
16 Tuns! knetok. [IpokapuoTryueckas KieTka nomoreka I
https://m.edsoo.ru
CtpoeHue s3yKapuoTHYECKON KIIETKH.
P yKap . bu6mmoreka [JOK
17 [IpakTnueckas pabora «/3y4yeHne cBOWCTB
N https://m.edsoo.ru
KJIETOYHOI MeMOpaHbI»
. bubmuoreka [JOK
18 [ToBepXHOCTHBII anmapar KJIeTKH
https://m.edsoo.ru
OnHoMeMOpaHHbIE OPTaHOU Bl KIIETKH.
19 IIpaktuyeckas padora «M3yuenue bubnuoreka [IOK

ABUKCHUSA HUTOINIA3Mbl B PACTUTCIIBHBIX
KIJIICTKax»

https://m.edsoo.ru
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[TosryaBTOHOMHBIE OPraHOUIBI KIETKH:
MUTOXOHAPUH, IacTuabl. JlaboparopHas

bubnuoreka [IOK

20
pabora «MccnemoBanue TIa3Mon3a | https://m.edso0.ru
JIETIIIa3MOJTN3a B PACTUTEIIBHBIX KIIETKAX)
21 HememOpaHHbIE OpraHOH/IBI KIETKH bubamorexa LHOK
https://m.edsoo.ru
Crpoenue u ¢pyHkiuu siapa. CpaBHUTEIbHAS
29 XapaKTEPHUCTHUKA KIIETOK JYKapHOT. bubnuoreka [IOK
JlabopaTtopHnas padora " U3yuenue https://m.edsoo.ru
CTPOEHUS KJIETOK Pa3IMYHbIX OPraHu3MoB"
KonTtponbnas padoTa o teme " buosorus
23 kietkn", " XumMudeckass opraHu3aus
kietku", " CtpoeHue u PyHKIUU KIETKU"
AcCCUMWIALINS U TUCCUMIISALIUS — JIBE
CTOpOHBI MeTaboM3Ma. Tunel oOMeHa
24 BemiecTB. JJaboparopras padota «M3ydeHue E;?;ﬁf;igﬁK
KaTaJIUTHYECKON aKTUBHOCTH (DEPMEHTOB T '
(Ha mpumepe aMuIa3bl WK KaTajaasbl)»
DepMEHTaTUBHBIN XapakTep peakiuii
KJIeTOUHOTO MeTabonusma. JlabopaTopHas
25 pabota «3ydyeHue pepMeHTAaTUBHOTO Eg{iﬁ;&f{iﬁgﬁK
paciuernyeH s MepoKCcuaa BOAOPOIa B
PACTUTENBHBIX U )KUBOTHBIX KJIETKAX)
26 benku-akTuBaTOphl M OCIKU-UHTHOUTOPBI bubmmorexa [IOK
https://m.edsoo.ru
27 ABTOTpO(DHBIN THIT 0OMEHA BEIIECTB Bubmmorexa LIOK
https://m.edsoo.ru
28 ®doTOoCUHTE3 bubmorexa HOK

https://m.edso0.ru
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Xemocunres. Jlaboparopnas pabota

29 «CpaBHEHHE MTPOIIECCOB POTOCUHTE3A H brbamorexa HOK
p p https://m.edsoo.ru
XEMOCHHTE3a»
30 KonTtponsHas padora no teme "OOMeH
BEILECTB U MpPEBpallleHUue SHEPTUU B KIleTKe"
AHa’poOHBIC OpraHu3Mbl. Bupl OposkeHuSI.
bubmmoreka [IOK
31 JlabopaTtopHnast pabota «CpaBHEHHE
https://m.edsoo.ru
MPOIIECCOB OPOXKEHUS U JIBIXAHUS
AspoOHbBIE OpraHU3Mbl. DTaIbl
32 SHEPTEeTUUECKOT0 OOMeHa. DHEPrus bubnuorexa [JOK
MeMOpPaHHOTO IpajiieHTa NpoToHOB. CHUHTE3 https://m.edsoo.ru
AT®: pabota npotoHHON AT®-cuHTAa3BI
bu6moreka [IOK
33 Peakiun MaTpuyHOTO CHHTE3a
https://m.edsoo.ru
bu6moreka [IOK
34 Tpanckpunius — matpuuHbiii cuaTe3 PHK
P purn P https://m.edsoo.ru
" bubnuoreka [IOK
35 Tpancsus u e€ dTambl 1
https://m.edsoo.ru
36 Konupoanue amuuokucioT. Pombs prbocom bubnuoreka [JOK
B OnocuHTe3e Oerka https://m.edsoo.ru
37 Opranuzanuys reHoMa y IpoKapuoT U bubnuoreka [{OK
3YKapuoT https://m.edsoo.ru
38 MouiekynspHble MEXaHU3MBbI SKCIIPECCHH bubnuoreka [JOK
TE€HOB y 3YKapuOT https://m.edsoo.ru
Bupycbl — BHekIeTOUHbIE (GOPMBI KU3HU U
Py dop bubmuoreka [JOK
39 oOnuraTHele napazutel. [Ipaktuyeckas
https://m.edsoo.ru
pabota «Co3nanue MOJIeIHU BUPYCa
40 Bupychble 3a0051eBaHuUS YeIOBeKa, bubnuorexa [IOK
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YKUBOTHBIX, pacTeHnil. HaHoTexHonoruu B
OUOJIOTUU U MEIULINHE

https://m.edso0.ru

41 [TonyromoBast KOHTpoOJIbHAS paboTa
b K
42 JKu3HeHHBIN HUKI KJIETKHA nomotexa O
https://m.edsoo.ru
. bubnuoteka [JOK
43 Matpuunsiii cunte3 JTHK nommoreka I
https://m.edsoo.ru
Xpomocowmsl. JIabopaTtopHast paboTa
bubmmoreka [{OK
44 «M3ydyeHre XxpoMOCOM Ha TOTOBBIX
https://m.edsoo.ru
MHUKpOTIpEIiapaTax»
bubnuorexa [JOK
45 Jlenenue KIeTKH — MHTO3 nommoreka L
https://m.edsoo.ru
Tunsl kieTok. KapruoknHes U UTOKUHES.
46 JlabopaTtopHnas pabora «Habmronenune bubnuoreka [JOK
MHTO3a B KJIETKaX KOHYMKA KOPEIIKa JTyKa https://m.edso0.ru
(Ha TOTOBBIX MUKPOIIPENapaTax)
bu6mmoreka [IOK
47 Perynsmus ;kM3HEHHOTO UKJIA KIETOK
https://m.edsoo.ru
bubnuoreka [JOK
48 Opranu3M Kak eMHOE 11eJI0¢ 1
https://m.edsoo.ru
49 Txanu pacrenuid. JlaboparopHas pabora bubnuoreka [JOK
«M3ydeHne TKaHeH pacTeHUII» https://m.edsoo.ru
TkaHu )KMBOTHBIX U YEJIOBEKA. Eu 10K
noIMoTeKa
50 JlaGopaTtopHas pabora «M3ydeHue TKaHeH
PATOPHAA P i https://m.edsoo.ru
KUBOTHBIX)»
Opransl. CucreMsl opranos. JlaboparopHast
bu6mmoreka [JOK
51 paboTa «3ydyeHue opraHoB [BETKOBOTO

PacCTCHUA»

https://m.edsoo.ru
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bubnuoreka [IOK

52 Omnopa Teaa opraHu3MoB
p P https://m.edsoo.ru
bu6mmoreka [{OK
53 BIDKEHHUE OPraHU3MOB
A p https://m.edsoo.ru
bubmuoreka IHOK
o4 [Intanue oprann3MoB nomotexa L
https://m.edsoo.ru
55 IIuTanre MO3BOHOYHBIX )KUBOTHBIX. bubnuotexa [JOK
[IumeBapurenbpHas cucTemMa 4eloBeKa https://m.edsoo.ru
bubmmoreka [{OK
56 BIXaHUE OPraHU3MOB
A p https://m.edso0.ru
57 JIprxaHue Mo3BOHOYHBIX KUBOTHBIX U bubnuorexa [JOK
JeoBeKa https://m.edso0.ru
58 TpaHcnopT BEILIECTB YV OPTraHU3MOB bubmmorexa TOK
p P yop https://m.edsoo.ru
59 KpoBeHocHas cucteMa mo3BOHOYHBIX bubnuoreka [IOK
JKUBOTHBIX M UeJIOBEKa https://m.edsoo.ru
bu6moreka [IOK
60 Brinenenne y opranusMoB
a yop https://m.edsoo.ru
bu6mmoreka [JOK
61 3amura y opranu3mMoB
Hl yop https://m.edsoo.ru
bubnuoreka IHOK
62 NMMyHHas cuctema yenoBeka 1
https://m.edsoo.ru
PaznpaxxumocTs U perynsauus y
63 OpPraHu3MoB. ['ymopanbHas perysanus u bubnuoreka [JOK
SHJIOKPHUHHAs CUCTEMA KUBOTHBIX U https://m.edsoo.ru
YeJoBeKa
64 KonTtponeHas padota o teme "

Kusznennsiit nukn kiaetku", " Ctpoenue u
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(GbyHKIMU OpraHu3MoB"

bubmuoreka [IOK
65 ®opMbl pa3MHOKEHUSI OPTaHU3MOB
https://m.edsoo.ru
bubnuorexa [JOK
66 [TonoBoe pa3MHOKCHHE 1
https://m.edsoo.ru
. bubnuotexa [JOK
67 Meiios 1
https://m.edsoo.ru
I'amerorenes. O6pa3oBaHue U pa3BUTHE
68 MOJIOBBIX KJIeTOK. JIaboparopHas paboTa bubnuotexa [JOK
«M3ydeHne cTpoeHus MOJIOBBIX KJIETOK Ha https://m.edsoo.ru
TOTOBBIX MUKPOTIpEIIapaTax»
69 WNHnmBuayanbHOE pa3BUTHE OPraHU3MOB — bubnuoreka [JOK
OHTOTEHE3 https://m.edsoo.ru
70 3akJiaJika OpraHoB M TKaHEH U3 bubnuoreka [JOK
3apOJIbIIIEBBIX JTUCTKOB https://m.edsoo.ru
Poct u paszButue xxuBoTHBIX. JlabopaTopHas
bu6moreka [IOK
71 pabota «BpIsiBIIeHHE TPU3HAKOB CXOJICTBA
B https://m.edsoo.ru
3apo/IbIIel MO3BOHOYHBIX KHUBOTHBIX)
Pa3zmHOXeHue 1 pa3BUTHE pACTCHUM.
bu6mmoreka [JOK
72 JlaGopaTtopHnas pabora «CTpoeHue OpraHoB
. https://m.edsoo.ru
Pa3MHOKEHHUSI BBICIIUX PACTCHHUI
73 Hcropust cTaHOBJIEHUS U Pa3BUTHUSA bubnuoreka [JOK
TE€HETUKH KaK HayKu https://m.edsoo.ru
OcHOBHBIE TIOHATUS U CUMBOJIbI TEHETUKH. Eu 10K
noIMoTeKa
74 JlaboparopHas paboTa «/Ipo3oduia kak
patop p Jposod . https://m.edsoo.ru
00BEKT TeHETUYECKUX UCCIICIOBAHUID)
75 3aKOHOMEPHOCTH HACJIEAOBAHUS PU3HAKOB. bubnunoreka [JOK

MOHOFI/I6pI/I,Z[HOC CKpCIINBAaHUC.

https://m.edsoo.ru
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[Ipaktuyeckas pabdora "U3yueHue
PE3yIIbTaTOB MOHOTHOPHTHOTO
CKpeUIrBaHus y Apo30Quisr"

76 [utonornyeckre 0CHOBBI MOHOTHOPHUIHOTO bubnuotexa [JOK
CKpCILIMBAaHUS https://m.edso0.ru
77 Amnanusupyrouiee ckpeniuBanue. Hernomnnoe bubnuorexa [JOK
JTIOMUHUPOBAHHUE https://m.edsoo.ru
Jurubpunnoe ckpemubanue. [Ipaktuueckast
78 pabota «M3ydeHue pe3yabTaToB bubnuoteka [JOK
JUTUOPUTHOTO CKPEUIUBAHUS Y https://m.edsoo.ru
TPO30(UITBDY
79 [{uTonornyeckre OCHOBBI TUTHOPUTHOTO bu6moreka [IOK
CKpELIUBAHUS https://m.edsoo.ru
bu6moreka [IOK
80 CuermieHHOe HacJIeI0BaHUE TPU3HAKOB
https://m.edsoo.ru
bu6moreka [IOK
81 XPpOMOCOMHasI TEOPHS HACIIEICTBEHHOCTH
https://m.edsoo.ru
bubnuoreka [{OK
82 ['eneTuka momna 1
https://m.edsoo.ru
bu6mmoreka [JOK
83 T'eHoTHn Kak 11eJI0OCTHAS cUCTEMA
https://m.edsoo.ru
84 ['eneTnyeckuii KOHTPOJIb PA3BUTHS bubnuoreka [JOK
pacTeHuH, )KUBOTHBIX U YEJIIOBEKA https://m.eds00.ru
85 H3MeHunBOCTh NpU3HAKOB. Bubl bubnuoreka [JOK
W3MEHUYUBOCTH https://m.eds00.ru
bu6mmoreka [JOK
86 MoaundukanroHHasi ”3MEHUYNBOCTh
AupHKal https://m.edsoo.ru
87 BapuanmoHHbIi psa ¥ BapualMoHHas bubnuorexa [IOK
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kpuBas. JlabopaTopHas padorta
«HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(PUKAITUOHHON H3MEHUYUBOCTH.
[TocTpoeHne BapuallMOHHOTO psia U
BAPUALIMOHHON KPUBON»

https://m.edso0.ru

TI'enoTunmyeckas N3MEHUYNBOCTb.

bu6mmoreka [{OK

88 KomOnHaTBHAsI N3MEHYUBOCTD https://m.edsoo0.ru
MyranroHHasi U3BMEHUYUBOCTbD.

89 [TpakTuueckas pabota «MyTamuu y bubnuotexa [JOK
po30¢ Bl (Ha TOTOBBIX https://m.edsoo.ru
MUKpOTpernaparax)»

90 3aKOHOMEPHOCTH MYTAIMOHHOTO MpolLecca. bubnuorexa [JOK
ONUTreHeTHKA U SITUTEHOMHUKA https://m.edso0.ru

o1 I'enetuka yenoBeka. [IpakTuueckas pabora bubnuorexa [JOK
«CocraByieHUE U aHAJIU3 POJO0CIOBHOI https://m.edsoo.ru
MeToapl MEMUITMHCKON T'eHETUKN. 3HAaYECHUE

92 MEIMIMHCKON T€HETUKH B MPEIOTBPAICHUHN bu6moreka [IOK
Y JICYCHUHM TeHETUYECKHUX 3a001eBaHUi https://m.edso00.ru
YeJIoBeKa

93 KontponsHas padora o teme "

Pa3zmHoXeHue u pa3BuTre OpraHu3mMon"
OCHOBHBIE TIOHATHS CEJICKITUH.

94 Jlaboparopnas pabota «3yuenue copTos bubnuoreka [JOK
KYJIbTYPHBIX PACTEHUN U MOPOJ AOMAIIHUX https://m.edsoo.ru
YKUBOTHBIX»

MeTo1bl CeNeKIMOHHON pabOoTHI.
95 JlaGopatopHas pabota «/3ydeHne MeTo0B Bubmmorexa LIOK

CCIICKIIMHN paCTCHHﬁ>>

https://m.edsoo.ru
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JIOCTHKEHMS CEJIEKIIUU PACTEHUM U

bubnuorexa [JOK
96 KUBOTHBIX. [IpakTuyeckas pabora R
. https://m.edsoo.ru
«IIprBUBKa pacTeHUN.

97 CoxpaHeHue, U3y4yeHue 1 UCI0Ib30BaHNE bubnuotexa [JOK
TEHETHYECKUX PECYPCOB https://m.edso0.ru
buoTexHoorus kak Hayka u 0Tpacib

bubmmoreka [IOK
98 npousBocTBa. [IpakTnyeckas padora
https://m.edsoo.ru
«M3ydeHne 00bEKTOB OMOTEXHOJIOT U

99 OcHOBHbIE HaNpaBJIeHUS! CHHTETUYECKOU bubnuorexa [JOK
ouonoruu https://m.edsoo.ru

100 XpOMOCOMHAsI ¥ T€HHAsl NHKEHEPHSL. bubnuoreka [JOK
MenunuHckre OMOTEXHOJIOTUH https://m.edso0.ru

N bubnuorexa [JOK

101 [Ipeamer sxonorun. E€ 3amaun u pa3aensl a

https://m.edsoo.ru

102 TloTeHmansrHBIE BO3MOKHOCTHU bu6moreka [IOK
Pa3MHOKEHHSI OPTaHU3MOB https://m.edso0.ru

103 OO6mre 3aKOHBI 3aBUCUMOCTH OPTaHU3MOB bubnuorexa [JOK
OT aKTOPOB Ccpebl https://m.edso00.ru

104 OcCHOBHBIE TTyTH TTPUCTIOCOOICHUS bubnuoreka [JOK
OPraHu3MoOB K cpefie https://m.edso00.ru

bubmuoreka [JOK

105 OCHOBHBIE Cpebl )KU3HU 1

https://m.edsoo.ru

106 [1yTn BO31€HCTBHS OPraHU3MOB Ha Cpeay bubnunoreka [JOK
obuTaHus https://m.edsoo.ru

bu6mmoreka [JOK

107 [IpucnocoburenbHbie GOPMBI OPraHU3MOB

P $op P https://m.edsoo.ru

108 JlaGopatopHas padota: JKu3HeHHbIE (POPMBI
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KHUBOTHBIX

(Ha IpUIMEpe HaCEKOMBIX)

b K
109 [IpucniocoOuTeNbHBIE PUTMBI JKU3HU nommorexa 1O
https://m.edsoo.ru
110 KonTponsHas padora o teme «Opranusm u
cpena»
b K
111 Turnbl B3aUMOICUCTBUSI OPraHU3MOB nomorexa O
https://m.edso0.ru
bu6mmoreka [IOK
112 B3anMOBBITO/IHBIE OTHOIIEHHS] OPTaHU3MOB
https://m.edso0.ru
113 3aKOHBI ¥ CIEACTBUS [UIIEBBIX OTHOIIEHUHI bu6moreka [IOK
https://m.edso0.ru
4 3aK0HBI KOHKYPEHTHBIX OTHOIICHUH B Bu6mmorexa I[OK
IprpoAe https://m.edso0.ru
bu6moreka [IOK
115 TMonynsaiuu
Y https://m.edsoo.ru
bu6 e OK
116 Permrenue sxoornueckux 3amad nomotexa I
https://m.edsoo.ru
Jlemorpaduueckasi CTpyKTypa MOIYJISIHI
bu6mmoreka [JOK
117
https://m.edsoo.ru
bu6 K
118 Pemenue skoornyeckux 3agad nosmorera 1O
https://m.edsoo.ru
Poct uncneHHocTy 1 MIIOTHOCTh MOMYIS NN Bu6morexa [OK
119
https://m.edsoo.ru
120 Pemienne skonornueckux 3amad bu6mmoreka [JOK
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https://m.edso0.ru

121 HucneHHOCTh NOMYJISIUUU U €€ PETYISLHUS B bubnuorexa [JOK
pupoie https://m.edsoo.ru
buo OK
122 buoiienos u ero ycto4nBOCTh nbmorexa 11
https.//m.edsoo.ru
123 JlecHOU OMOIIEHO3 M SKOJIOTHYCCKHUE HUIIIH bubnuoteka [JOK
BHJI0OB. DKCKYPCHS https://m.edsoo.ru
124 KontponsHas padota o temMe « Opranuzm
Y TIOTTYJISIITHIY
b K
125 3aKOHBI OPraHU3alUHA YKOCUCTEM nomorexa O
https://m.edsoo.ru
bu6moreka [IOK
126 3aK0oHBI OMOJIOTMYECKON IIPOAYKTHBHOCTH
POAYK https://m.edso0.ru
bu6moreka [IOK
127 ATPOLIEHO3EI U arPOIKOCUCTEMBI
pott P https://m.edsoo.ru
bu6moreka [IOK
128 Camopa3s € DKOCHCTEM- CYKIIECC
MOPASBHTHE JKOCHCTEN= CYKIECCHH https://m.edsoo.ru
buonorudeckoe pasHoOOpa3ue Kak
. bu6mmoreka [JOK
129 OCHOBHOE YCIIOBHE YCTOMYMBOCTH
: https://m.edsoo.ru
MOMYJISAIAKA, OMOIIEHO30B
130 O06006111eHHE TI0 TEME «DKOCUCTEMBI» bubmorexa [IOK
https://m.edsoo.ru
bubmuoreka [JOK
131 b
nocepa https://m.edsoo.ru
bu6mmoreka [JOK
132 buocdepa
(bep https://m.edsoo.ru
133 KoHndepennus «IkocucTeMHas SKOJIOTHS U bubnuorexa [IOK

po6seMbl 6Grocheps»

https://m.edsoo.ru
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134 Kondepenmus «xocucTeMHast SKOJIOTHS U 1 bubnuorexka [JOK
npo6sieMsl 6Grocheps» https://m.edsoo.ru
135 WTtoroBelii KOHTPOJIb 3HAHUH 3a Kype 10 1
KJacca
136 Pesepsubliii ypok. [loBTOpenue, 06001ieHue, 1 bubnuorexa [JOK
cucTeMaru3anus 3HaHUH https://m.edsoo.ru
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136
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11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Nen/n Tema ypoka KontpoJabHbie unpponbie
Bcero o0pa3oBaTejibHbIE
padoThI pecypebi
bu6mmoreka [{OK

1 OpodouonHas Teopus Y. Jlapsuna 1 httos://m.edsoo.ru

9 JIBrOKyIye CHIIbl ABOJIFOIMA BUAOB 10 Y. 1 bubmmoreka [{OK
HapBuny https://m.edsoo.ru

3 Bbopr0a 3a cymectBoBaHMe, €CTECTBEHHBIIN 1 bubnuorexa [JOK
U UCKYCCTBEHHBIN 0TOOP https://m.edsoo.ru

4 PopMHpPOBAHNE CHHTETUYECKOW TEOPHUH 1 bubnuoreka [JOK
SBOJIIOIUH https://m.edsoo.ru

5 DTarnbl 3BOJTIOLMOHHOTO MPOIIEcca: 1 bubnuorexa [JOK
MUKPOAIBOJIIOLMS 1 MAKPOIBOJTFOIIUS https://m.edsoo.ru

6 [Tonynsiuus — sneMeHTapHas eIUHUIA 1 bubnuorexa [JOK
SBOJIIOLUA https://m.edsoo.ru
3aKOH reHeTU4eCcKOoro paBHoBecus JIx.

7 Xapau, B. Baitn6epra. JlaboparopHas 1 bubnuorexa [JOK
pabota «BblisiBIeHUE U3MEHYUBOCTH Y https://m.edsoo.ru
oco0eil 0HOTO BUIa»

bubmuoreka [JOK

8 DOnemeHTapHbIe (PAKTOPHI HIBOJIIOLUU 1 htts://m.edsoo.ru

9 Dddext ocnoBatens. Ipdexr 1 bubnmoreka [JOK
OYTBUIOYHOTO TOPJIBILIKA https://m.edsoo.ru

10 Murpauuu. M30msmmu nonyasimii: 1 bu6mmoreka [JOK

reorpaduueckasi, Ouojgormueckas

https://m.edsoo.ru
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1 EctecTBeHHbII 0TOOp — HAINPaBISIOMNN bubnuorexa [IOK
(baxTop 3BOIOLUN https://m.edsoo.ru
N bubnuorexa [JOK
12 Hoxosoit otbop https://m.edsoo.ru
[TprucnocoOIeHHOCTh OPraHU3MOB KaK
13 pe3ynbTaT MUKpodBoTtouu. JlaboparopHas bubnuorexa [JOK
paborta «M3yyenue apomopdo30B 1 https://m.edsoo.ru
WJIM0AIANITAlMNA Y PACTEHUN U JKUBOTHBIX)»
[Ipumeps! npucnocobaeHN y OpraHn3MoB:
Mopdostorudeckue, GU3noJIOTUIECKue,
14 OMOXUMHYECKHE, TIOBEIEHUYECKHUE. bu6moreka [IOK
JlabopaTtopHnas pabdorta «IIpucnocodnerus https://m.edsoo.ru
OpPraHW3MOB M X OTHOCHTEIIbHAS
11e7IECO00Pa3HOCTHY
Bun, ero xpurepun u CTpyKTypa. BuGmiorexa LLOK
15 JlaGopaTtopHas pabota «CpaBHEHHE BUIOB
https://m.edsoo.ru
10 MOPGOJIOTUIECKOMY KPUTEPHIO)
bu6mmoreka [JOK
16 CTpyKrypa Biza https://m.edsoo.ru
17 Bunoo6pa3oBanue kak pe3yabTaT bubnuorexa [JOK
MUKPOSIBOJIIOIUU https://m.edsoo.ru
bubmuoreka [JOK
18 CBs13b MUKPOIBOJIIOIUH U STTUAESMHUOIOTHH
https://m.edsoo.ru
19 Makposomtonus. [lanmeonTonornueckne bubnunoreka [JOK
METO/Ibl U3yYEHUS FBOJIOLUU https://m.edsoo.ru
20 buoreorpaduueckue MeToab! U3y4eHUS bubnuoreka [IOK
3BOJIIOIUU https://m.edsoo.ru
21 OMOPHOJIOrMUECKUE U CPABHUTEIBHO- bubnuorexa [IOK
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MOP(OTIOTUIECKHE METO/IbI H3yICHHUS
IBOJIFOLIUU

https://m.edso0.ru

MonekynsipHO-r€HETUUECKHUE,

bu6mmoreka [{OK

22 OMOXMMHUYECKHE U MAaTEMATUUECKUE
https://m.edsoo.ru
METO/IbI U3yUYEHUS FBOJIOLIUU
OO61re 3aKOHOMEPHOCTH SBOJIOLIUH.
23 AnarrruBHag paguanusa. HepaBHOMEPHOCTH bubnmorexa LHOK
P - P P https://m.edsoo.ru
TEMIIOB ABOJIFOIIAH
Kontponsnas pabora o teme "
24 MukposBontonus U €€ pe3yaprarsl ', "
Makpo3BoIIOLUS U €€ PE3yIbTaThI"

o5 Hay4unble runoTe3bl NpouCX0oKACHUS bubnuoreka [JOK
JKM3HU Ha 3emiie https://m.edsoo.ru

26 JloHay4HbI€ MPECTABICHUS O 3aPOKICHUN bubnuorexa [JOK
KU3HU https://m.edsoo.ru

97 OCHOBHBIE ATaIlbl HEOPraHUYECKOU bubnuoreka [JOK
SBOJIIOIUH https://m.edsoo.ru

bu6mmoreka [JOK

28 ['unoTe3sl 3apoKaACHUS KUZHHA

https://m.edsoo.ru
Hctopus 3emiu 1 METObI €€ U3y4eHUS.

29 JlaboparopHas padota «/3yuenue u bubnuoreka [JOK
OIHMCAHHUE UCKOMAEMBbIX OCTaTKOB JIPEBHUX https://m.edsoo.ru
OpraHU3MOBY

30 HauanbHbie 3Tanbl opraHuyecKkoit bu6mmoreka [JOK
3BOJIIOIUU https://m.edsoo.ru

bu6mmoreka [JOK

31 OBOIIIOLHS DYKAPHOT

oL oyRap https://m.edsoo.ru
32 OCHOBHBIE ATaIlbl YBOIIOIUN bu6mmoreka [JOK
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pactutenbHoro Mupa. [IpakTrueckas
pabora «M3yduenue ocobeHHOCTEH
CTPOCHHUS PACTCHHUI Pa3HBIX OTIACIOBY

https://m.edso0.ru

OCHOBHBIC ATaIIbI 3BOJIFOIINH ) KHBOTHOI'O

bu6mmoreka [IOK

33
MHpa https://m.edso0.ru
DBOJIIOIHS )KUBOTHBIX. [IpakTudeckas
. bubnuotexa [JOK
34 pabora «3yyeHue ocoOeHHOCTEH
https://m.edsoo.ru
CTPOEHUS TIO3BOHOYHBIX KHUBOTHBIX)
35 PazButue xxu3HM Ha 3emMIie 1o Ipam U bubnuotexa [JOK
epuoaam https://m.edsoo.ru
36 MaccoBble BBIMUPAHUS — DKOJIOTMYECKUE bubnuoreka [JOK
KPH3HUCHI MPOIILIIOTO https://m.edsoo.ru
37 CoBpEMEHHBII 3KOJIOTMYECKUN KPU3HUC, €T0 bubnuorexa [JOK
0COOEHHOCTH https://m.edsoo.ru
CoBpemeHHast cucTeMa OpraHuYecKoro
bu6moreka [IOK
38 nponuioro. OCHOBHBIE CHCTEMATHYECKHUE
https://m.edsoo.ru
IPYIIBI OPraHU3MOB
39 [TonyromoBas KOHTpoIbHAS paboTa
bu6mmoreka [JOK
40 AHTpPOTIOJIOTHS — HayKa O YeJIOBEKe
https://m.edsoo.ru
41 Pa3BuTue npenacraBieHuit o bubnuorexa [JOK
MPOUCXO0KICHUHU YeJIOBEKa https://m.edsoo.ru
MecTo yenoBeka B CHCTEME OPraHUYeCKOro
42 mupa. Jlaboparopnas pabota «3yuenue bubnuoreka [JOK
0COOCHHOCTEH CTPOCHHUS CKeJIeTa YellOBeKa, https://m.eds00.ru
CBSI3aHHBIX C MIPSIMOXOXKICHUEM»
bu6mmoreka [JOK
43 JIBMKyIIMe CUibl aHTPOIIOTEHE3a

https://m.edsoo.ru
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44 CooTHolIeHHE OMOJIOTUYECKUX H bubnmoreka [JOK
COIMANILHBIX (PAKTOPOB B AHTPOTIOTCHE3E https://m.edso0.ru
bu6mmoreka [IOK
45 OcHOBHBIE CTaJNHU AHTPOTIOTEHE3a
https://m.edsoo.ru
bu6mmoreka [IOK
46 [TaneoreHeTrKa u MmajacoreHOMUKa
https://m.edsoo.ru
bubmmoreka [{OK
47 DBOJIIOIHST COBPEMEHHOTO YeJIOBEKa
https://m.edsoo.ru
UYenoseueckue packl. [Ipaktuyeckas padora
48 «M3yueHune 3K0JI0TUYECKUX aJanTalnuii bubnuorexa [JOK
YeI0BeKa». MeXIMCIUILITMHAPHBIE METOIbI https://m.edso0.ru
AQHTPOTIOJIOTHHI
49 Kontponsnas paborta o teme "
[IpoucxoxaeHue yeaoBeKka- aHTponorenes"
bu6moreka [IOK
50 3apoxICHUE U Pa3BUTHE IKOJIOTHH
https://m.edsoo.ru
Mertonp! skonoruu. JlaboparopHas padbota
bu6mmoreka [JOK
51 «/M3ydeHne MeToI0B SKOJIOTHUUECKHUX
N https://m.edsoo.ru
HCCIIEIOBaHUII»
52 3HadeHNE PKOJOTHUCCKUX 3HAHUM IS bubnuoreka [JOK
YyeJloBeKa https://m.edsoo.ru
bubmuoreka [JOK
53 Dkonorudeckue HpakTopsl 1
https://m.edsoo.ru
Abuotuueckue dakropsl. CBET Kak
54 skosoruueckuii pakrop. JlaboparopHas bubnmoreka [JOK
paboTa «BblIsiBIeHHE IPUCTIOCOOIEHUI https://m.edsoo.ru
OpPraHU3MOB K BIIMSIHUIO CBETa»
55 AbuoTtnueckue gaxropsl. Temneparypa kak bubnuorexa [IOK
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sKoJiorndeckuit axtop. Jlaboparopras
paboTa «BpIsiBIeHHE TPUCTIOCOOICHUI
OPraHU3MOB K BIIUSTHUIO TEMIIEPATYPhI»

https://m.edso0.ru

AbuoTtnueckue pakropsl. BiaxkHOCTh Kak
sKoJIorndeckuii paxrop. JlaboparopHas

bu6mmoreka [{OK

56
paboTa «AHATOMHYECKHUE OCOOCHHOCTH https://m.edso0.ru
pacTeHHIA U3 Pa3HBIX MECT OOUTAHUSDY

bubmmoreka [{OK
57 Cpenpl 0OMTaHUS OPraHU3MOB
et p https://m.edsoo.ru
bu6anorexa IIOK
58 Buonornyeckne puTMbI 1
https://m.edsoo.ru
bubanorexa IHOK

59 KnzHeHHbIe POPMBI OPTraHU3MOB 1

https://m.edsoo.ru
Bbub6anorexa ILHOK
60 buotndeckue dakTopsl 1
https://m.edsoo.ru
3HaueHne OMOTHYECKNX B3aUMOIeICTBUI
61 IUTSL CYILECTBOBAHUSA OPraHU3MOB B Cpele bubmmorexa LOK
ym P p https://m.edso0.ru
oOurtanusg

62 DKOJIOTUYECKUE XapaKTePUCTUKH bubnuorexa [JOK
MOMYSAUA https://m.edsoo.ru
OCHOBHBIE TIOKA3aTeJN MOMYJISAIINN:

bubmuoreka [JOK
63 YUCJICHHOCTb, INIOTHOCTh, BO3PACTHAS U
https://m.edsoo.ru
MOJIOBAsi CTPYKTYpa
OcHOBHBIE TIOKA3aTENN MOMYJISIINN:

64 0KIaEMOCTB, IPUPOCT, TEMII POCTa bubmnorexa [IOK
p » IPAPOCT, p ’ https://m.edsoo.ru
CMEPTHOCTh, MUTPALIUU

bu6mmoreka [JOK
65 DKoJoTHYecKast CTPYKTypa MOMYJISIIIHH

https://m.edsoo.ru
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bubnuoreka [IOK

66 MHAMMKA TONYJISIUN U €€ PeryJIsIus
a Y ety https://m.edsoo.ru
67 KpuBsle pocTa 4YHCIEHHOCTH MOIYJIALMH. bubnuorexa [JOK
Kpussie BbKUBaHUSA https://m.edsoo.ru
Okojnoruyeckast Hu1Ia Buaa. JlaboparopHas
. bu6mmoreka [{OK
68 pabota «IIpucrmocobaeHuss CeMSH pacTCHHIA
https://m.edso0.ru
K pacceICHUI0»
Bup xak cucrema nonyssiui.
bu6mmoreka [{OK
69 3aKOHOMEPHOCTH MOBEJICHHUS 1 MUTPALIUU
https://m.edso0.ru
YKUBOTHBIX
Kontponsnas paborta no teme "
70 Opranusmsl u cpeaa oouranus” , "
DKOJIOTHS BUJIOB U MOIMYJISIIANA"
bubnuorexa [JOK
71 Coo00111ecTBO OPraHu3MOB — OHOIICHO3 1
https://m.edsoo.ru
bu6moreka [IOK
72 DKocHCTeMa KaK OTKPBITasi CUCTEMA
https://m.edsoo.ru
73 KpyroBopoT BeliecTB 1 HIOTOK SHEPTUH B bubnuoreka [JOK
JKOCHUCTEME https://m.edsoo.ru
bu6mmoreka [JOK
74 OcCHOBHBIE TIOKA3aTeN IKOCHCTEMBI
https://m.edsoo.ru
bubmuoreka [JOK
75 DKOJOTUYECKUE MUPAMUJIBI s
https://m.edsoo.ru
bubmuoreka [JOK
76 N3menenust cooOI1ecTB — CYKIIECCUH s
https://m.edsoo.ru
77 [Ipupoanbie 3KOCHCTEMBI. DKOCUCTEMBI bubnuoreka [IOK
03€p U peK. DKOCUCTEMBI MOpPEN U OKEaHOB https://m.eds00.ru
78 [IpupoaHbIe 3KOCUCTEMBI. IKOCHUCTEMBI bubnmoreka [JOK
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TYHJIp, JIECOB, CTEIIEH, ITyCTHIHb

https://m.edso0.ru

79 AHTpPOIIOT€HHBIE SKOCUCTEMBI Bubmnotexa LIOK
https://m.edsoo.ru
80 YpboakocucreMmsl. [Ipaktudeckas padora bubnuorexa [JOK
«3yuenue u onucanue ypoo3KOCUCTEMBI» https://m.edsoo.ru
3akoHOMepHOCTH (GOPMUPOBAHUS
OCHOBHBIX B3aUMOJICHCTBUI OPTaHU3MOB B
81 3KOocUCTEMaX. MexaHU3Mbl BO3JAEHCTBUS bubnuotexa [JOK
3arpsI3HEHUI Pa3HBIX TUIIOB Ha https://m.edsoo.ru
cyOOpraHM3MEeHHOM, OpPraHU3MEHHOM,
MOMYJISIIIMOHHOM U 9KOCHCTEMHOM YPOBHSX
82 KonTtponbHas padoTa mo teme " Dkojaorus
coobOmecTB", " DKOIOTHYECKUE CUCTEMEI"
83 buocdepa — obmerranerapruas 00009Ka bubnuoreka [JOK
3emun https://m.edsoo.ru
bu6moreka [IOK
84 VYuenue B. U. Bepnanckoro o 6uocdepe httos://m.edsoo.ru
85 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnuoreka [JOK
ounocdepsl https://m.edsoo.ru
86 KpyroBopoTs BemiecTs u bubnuorexa [JOK
OMOreOXUMHUYECKUE [IUKIIBI https://m.edsoo.ru
87 3oHanbHOCTH OuoCchepbl. OCHOBHBIE OMOMBI bubnuorexa [JOK
CyLIn https://m.edsoo.ru
88 YcToitunBoCcTh OMOChepsI bubmorexa HOK
https://m.edsoo.ru
bu6mmoreka [JOK
89 DKOJIOTUYECKHE KPU3HUCHI U UX TIPUYHHBI
https://m.edsoo.ru
90 BozneiicTBue uenoBeka Ha 6nochepy bubnuorexa [IOK
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https://m.edso0.ru

01 AHTpPOIIOT€HHOE BO3/ICHCTBUE HA bubnuorexka [JOK
PaCTUTENBHBIN U KUBOTHBIA MU https://m.edso0.ru
bu6mmoreka [{OK
92 Oxpana mpupo sl
P PHpoA https://m.edsoo.ru
93 OcHOBHBIE TPUHIUITBI YCTOMYHUBOTO bubnuorexa [JOK
pPa3BHUTHS YEJIOBEYECTBA U IPUPOIBI https://m.edso0.ru
PanmoHaibHOE PUPOIOTIOIB30BAHHE U
bubmmoreka [{OK
94 COXpaHEHHE OMOJIOTUIECKOTO
https://m.edsoo.ru
pazHooOpa3zus 3emin
95 O6006menue mo Teme « MUKPOIBOTIONHUS U bubnuorexa [JOK
€€ pe3yabTaThb» https://m.edso0.ru
96 O6061eHue o Teme «Makpo3BOTIOIUS U bubnuoreka [JOK
e€ pe3yabpTaTh» https://m.edsoo.ru
97 O606menue mo teme «IIpoucxoxaecHue u bubnuoreka [JOK
pa3BUTHE KU3HU HA 3eMJIIE» https://m.edso0.ru
08 O6006menue mo Teme «IIpoucxoxaeHue bubnuoreka [JOK
4YEeJI0BEKA — aHTPOTIOTCHE3» https://m.edso00.ru
99 O06o0meHue 1Mo Teme «IKOJIOTHs — HayKa O bubnuoreka [JOK
B3aMMOOTHOILICHUSX OPTraHU3MOB) https://m.edsoo.ru
O6061menue mo TeMe «Opranu3msl U cpeaa
" P P bubnunoreka [JOK
100 obuTaHusgy, " DKOJIOrus BUIOB U
o https://m.edsoo.ru
MOy
101 HrtoroBslii KOHTPOJIb 3HAHUH 3a Kypc 11 bubnuorexa [JOK
KJ1acca https://m.edsoo.ru
102 O606mmenue o Teme «buocdepa — bubnmoreka [JOK

rio0abHast SKOCUCTEMAY

https://m.edsoo.ru
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IIpunoxenue Ne 1
CucremMa olieHUBaHHUA MO0 OMOJIOTrHH

1. OneHka ycTHOIO OTBETA y4aIMXCH

Otmerka "S5'" craBurcs B ciay4ae:

1. 3HaHus1, TOHUMaHUS, TTTyOUHBI YCBOEHUS 00YJarOIUMCsI BCEro 00hEMA MPOrpaMMHOTO MaTepuara.

2. YMeHus BBIICTATH TJIaBHBIC MTOJI0KEHUS B U3YYCHHOM MaTepualie, Ha OCHOBaHUHU (DAKTOB U MPUMEPOB 0000111aTh,
JienaTh BIBOIbI, YCTAHABIMBATH MEXIPEIMETHBIC U BHYTPUIIPEIMETHBIC CBSI3U, TBOPUYECKH MPUMEHSET MOTyUYCHHbIC
3HAHUS B HE3HAKOMOW CUTYaIlUH.

3. OrcyrcTBHE OMMOOK M HEAOUETOB MPU BOCIIPOU3BEACHUN N3YUCHHOTO MaTepuaa, Py YCTHBIX OTBETaX yCTpPAaHCHUE
OTJICJIbHBIX HETOYHOCTEH C TTOMOIIBIO JOTIOJHUTEIBHBIX BOITPOCOB YUUTENS, COOTIOCHNE KYIbTYPhl YCTHOM PEUH.
Or1meTka "4":

1. 3HaHUe BCEro U3y4eHHOTo MPOrpaMMHOI'0 MaTepuaa.

2. YMeHui BBIEIATH TJIaBHbIE MOJO0KEHNUS B U3YYEHHOM MaTepHalie, Ha OCHOBaHUH (PaKTOB U IPUMEPOB 0000IIATh,
JIeNaTh BHIBOJIbI, YCTAHABIMBATH BHYTPUIIPEIMETHBIE CBS3H, MPUMEHSTh MMOTYyYEHHBIC 3HAHUS HA TTPAKTUKE.

3. He3nauurenwsHbie (HerpyObie) OMMOKN M HETOUYETHI TPU BOCIIPOU3BEICHUN N3YYEHHOTO MaTepualia, COOJt0IeHe
OCHOBHBIX MPABWJI KyJIbTYpbl YCTHOU peuw.

Otmerka "3" (ypoBEeHb MPECTABICHUM, COUETAIOMIMXCS C DJIEMEHTAMHU HayYHbIX TTOHITUIN):

1. 3HaHue ¥ yCBOEHHE MaTepralia Ha YpOBHE MHHUMAJIBHBIX TPEOOBAHUI MPOTPaMMBI, 3aTPyTHEHUE TIPH
CaMOCTOSTEIILHOM BOCIIPOM3BEICHUH, HEOOXOIMMOCTh HE3HAYUTEIbHOM TTOMOIIIH MPENoAaBaTeNs.

2. YMmeHue paboTaTh Ha YPOBHE BOCIPOU3BEICHUS, 3aTPYAHEHUS IPU OTBETaX HA BUAOU3MEHEHHBIE BOIIPOCHL.

3. Hanmawme rpy0oii ommoOKu, HECKOIBKUX HETPYOBIX MPU BOCIIPOM3BEACHIUN U3YICHHOTO MaTepraia, He3HAUYUTEeIIbHOE
HECOOII0JIEHUE OCHOBHBIX MPABUJI KYJIBTYPhl YCTHOM pEUH.

Otrmerka "2":



1. 3naHue U ycBOE€HHE MaTepHaia Ha YpOBHE HU)KE€ MUHUMAJIbHBIX TPEOOBaHUN IPOTrpaMMBbI, OTAENIbHbBIE TPEICTABICHUS
00 M3y4EeHHOM MaTepuae.

2. OrcyTcTBUE yMEHUH paboOTaTh HA YPOBHE BOCIIPOM3BEICHNUS, 3aTPYAHEHHSI IPU OTBETAX HA CTAHJAPTHBIE BOIIPOCHI.

3. Hanuune HeCKONbKUX rpyOBIX OMIKUOOK, OOJIBIIOr0 YKciaa HErpyObIX MPU BOCIPOU3BEIEHUU U3YUEHHOI'0 MaTepuaa,
3HAYUTEIBHOE HECOOIIIOICHHE OCHOBHBIX MTPABUJI KYJIbTYPhl YCTHOU PEYH.

4. Her oTBeTa

2. OueHka BBINOJHEHNS MPAKTHYECKHUX (J1Aa00PATOPHBIX) padoT.

OtmeTtka "S'" craBuTCS, €CJIH YYCHHK:

1) mpaBUJIBHO ONPENEINI LIENb OTbITA;

2) BBITIOJIHWII PabOTy B MOJTHOM 00BEME C COOMIOACHMEM HEOOX0IMMO MOCIEA0BATEIbHOCTH MTPOBEIEHUS ONBITOB U
U3MEPEHU;

3) caMOCTOATENHHO M PAallMOHAIBHO BHIOPAJ M TOATOTOBUII JIsL ONBITa HEOOXOAMMOE 000PYI0BaHKE, BCE ONBITHI MPOBET B
YCIOBUSAX U PEeKUMax, 00ECIEYMBAIOIIUX IMOJyUYE€HHE PE3YJIbTATOB U BHIBOJAOB C HAMOOJbIIIEH TOUHOCTHIO;

4) Hay4YHO TPaMOTHO, JIOTUYHO OMucal HaOIoIeH s U c(hOpMyTUpPOBAI BEIBOABI U3 OMBITAa. B mpencTaBieHHOM OT4YeTe
NPAaBIJIBHO U aKKYpPATHO BBITIOJIHWII BCE 3AIMCH, TAOJIHUIIbI, pUCYHKH, TPAPUKU, BHIYUCICHUS U CI€TIaT BHIBOBL;

5) IposIBIISIET OPraHU3AIMOHHO-TPYAOBbIC YMEHUS (TIOIIEP)KUBACT YUCTOTY pabodyero Mecra u mopsI0K Ha CToJIE,
SKOHOMHO HUCIIOJIB3YET PACXOIHbIE MATEPUAIIbI).

7) SKCTIEPUMEHT OCYIIECTBIISIET MO TUIAHY C YI€TOM TEXHUKW O€30MaCHOCTH U MpaBuil pabOThI C MaTepraIaMu U
000pyI0BaHHEM.

Ot1meTka "4'" cTaBHUTCS, €CJIM YYE€HUK BHINOJHWI TPeOOBaHUSA K oLeHKe "'5", HO:

1. onbIT IPOBOJIUI B YCIOBUSIX, HE 00ECIEYMBAIOIINX JOCTATOYHON TOYHOCTH U3MEPEHU;

2. wiu ObUIO JIOMYIIEHO JIBA-TPU HEJI0YETA;

3. mim He OoJiee OJTHOM HerpyOoi OMMOKH U OJHOTO HEJ0YeTa,



4. UM HKCTIEPUMEHT NPOBEJIEH HE MOJHOCTBIO;

5. WM B ONMCAaHUM HAOIIOACHUHN M3 OMBITA JOIMYCTHI HETOYHOCTH, BBIBOJBI C/IETANl HEITOJTHBIE.
Otmertka "3" craBuTCS, €CJIM YYCHHK:
1. mpaBUIILHO OMPEAEIINII IICJIb OIBITA; pa0OTY BBIMOJHSACT MPABUILHO HE MEHEE YE€M HAIIOJIOBHHY, OJJTHAKO 00BEM
BBITIOJTHEHHOHN YaCcTH TaKOB, YTO IO3BOJISIET MOJYYUTh MPABHIIBHBIC PE3YJIbTATHI M BBIBOJIBI TI0O OCHOBHBIM, MTPUHITUITHATBHO
BaYKHBIM 3aj1a4aM paOOTHI;
2. Wiy o00p 000pyI0BaHus, 00BEKTOB, MAaTEpUAJIOB, a TAK)KE PaOOTHI MO HAYATy OTBITA ITPOBEJT C TTOMOIIBI0 YIUTEIIS,
WM B XOJIC MPOBEACHUS OIBITAa M U3MEPEHUI OBLIU JOIYIICHBI OIMOKH B ONTMCAHUU HAOIIOCHUH, (OPMYITHPOBAHUH
BBIBOJIOB;
3. OTBIT IPOBOWIICS B HEPAIIMOHAIBHBIX YCIIOBUSAX, YTO TPHUBEIIO K MOJIYICHUIO PE3YIbTAaTOB ¢ OOJbIICH MOTPEITHOCTHIO;
WM B OTYETE OBUTH JIOMYIICHBI B OOIICH CIIOXKHOCTH He 00Jjiee IBYX OMMOOK (B 3aIUCAX SAUHUI], H3MEPCHUSX, B
BBIYHCJICHUAX, Tpadukax, Tabiuiax, cxeMax, u T.J.) He IPUHITUITHATIBLHOTO JIJIs TaHHOK paboThl XapakTepa, HO
MOBJIMSIBIIIMX HA PE3YJIbTAT BBHITOJHEHNUS,
4. normyckaeT rpyoyro omuOKy B X07e dKcrepruMeHTa (B 00bsiCHeHUH, B opopMileHnH paboThl, B COOIIOICHUH TTPaBUII
TEXHUKH 0€30MaCHOCTH TIpHU paboTe ¢ MaTepraiaMu U 000pyI0BaHUEM ), KOTOpasi HCIIPABIISETCS IO TPEOOBAHUIO YUUTEIIA.
Ot1MmeTka "2'" cTaBUTCS, €CJIM YYCHHUK:
1. He ompeenu CaMOCTOSTEIBHO I OIBITA; BRIOJHUI paboTy HE MOJHOCTHIO, HE MOATOTOBHII HYKHOE 000py10BaHUE
1 00bEeM BBITIOJIHCHHOM YaCTH pabOThI HE MO3BOJISIET CACIATh MPABUIBHBIX BBIBOJIOB,;
2. WK OTIBITHI, U3MEPEHHSI, BRIYUCIICHHUS, HAOIIOIEHUS MPOU3BOIMINCH HEMPABWIBHO;
3. unu B Xo7ie pabOTHI U B OTYETE OOHAPYKUIUCH B COBOKYITHOCTH BCE€ HEJIOCTATKU, OTMEUYCHHBIE B TPEOOBAHUAX K OI[CHKE
nge.
4. nomryckaet e (u 6osee) rpyOblie OITMOKH B XOJI€ DKCIICPUMEHTA, B 00BSICHCHHH, B 0(OPMIICHUH pabOTHI, B
COOJTIO/IECHUH TIPABWII TEXHUKH 0€30MMaCHOCTH TIPH padoTe ¢ BEIECTBAMH U 000PYI0BAHUEM, KOTOPHIE HE MOKET
UCITPABUTH JAXKE 1O TPEOOBAHUIO YUUTEIS.

3. OneHka caMOCTOSITEIbHBIX MMCbMEHHBIX M KOHTPOJILHBIX PadoT.



OrMmeTKa "5" cTaBUTCA, €CJIH YIEHHK:
9
1. He UMeeT OIIHOOK

2. nonyctuia He 0osee OJJHOro HeJ0YeTa.
Otmerka "4" cTaBuTcsl, €CJIM YUeHHK BBINOJHIJI PA00TYy OJTHOCTHIO, HO JOIYCTHJI B Hell:
1. He 6omnee onHOM HETPYOOH OMIMOKK U OJHOTO HEJIOYETA;
2. unu He 6oJee IBYX HeI0YETOB.
OtMmeTka ""3" cTaBUTCS, €CJIM YUYEHUK MPABUIBHO BBITIOJIHUI HE MeHee 2/3 paOoThl WU AOMYCTHII:
1. He Goiiee ABYX IpyOBIX OLIMOOK;
2. win He 6oJee oTHOU rpy0oit U 0JTHOM HErpyOOoi OMIMOKK U OJHOTO HEJ0YETa;
3. unu He OoJsiee IBYX-TpeX HErpyObIX OMHUOOK;
4. unu olHOM HerpyOoH OMIMOKH U TPEX HEJIOUETOB;
5. WM MpU OTCYTCTBUHU OMIMOOK, HO MPU HATTUYUH YETHIPEX-TISITH HEJO0UYETOB.
Otmerka "2'" cTaBUTCS, €CJIM YUCHHK:
1. TOMyCTHIT YUCIO OMIMOOK U HETOUETOB IPEBOCXOSIIEE HOPMY, ITPU KOTOPOM MOXKET OBITH BhICTaBJIeHA OolleHKa "3";
2. WY €CJIH MPABUIILHO BBIMOJIHUI MEHEE MOJOBUHBI PAOOTHI.
4. OueHka yMeHMH peliaTh 3a1a4u
Otmerka "5" cTaBuTCS, €CJIM YUEHHK:
B 0()OPMIJICHUH U PEIICHUHU HET OMIMOOK, 3aj1aua pericHa.
OT1MeTKa «4» CTaBUTCSH, €CJIU YYCHHK:
B 0()OpPMJICHUH U PEIICHUU HET CYIIECTBEHHBIX OITMOOK, HO €CTh HETOYHOCTH, 3aj[a4a perieHa.
OT1MeTKa «3» cTaBUTCSH, €CJIU YYCHHK:
B 0)OpMJICHNH €CTh HETOYHOCTH, JIOMYIIIEHA CYIIECTBEHHAs OIMNOKa B pacyeTax.
OTMeTKa «2)» CTAaBUTCH, €CJIH YYCHUK:
MUMEIOTCS CYIIECTBEHHbIE OTHOKH B 0()OPMIICHUH, JIOTHYECKOM PACCYKJICHUHU U PEIICHUN.

5. Ouenka TecToBbIX padoT



Jl1s1 mepeBoa 6aioB B TPAUIIMOHHYIO IIKOJIBHYI0 OTMETKY UCTIONB3YETCS CAeayrolas mKana:
Otmetka "5" craBuTCS, €CJIU:

BeInojiHEHO 80-100%

Ot1meTka «4» cTaBUTCS, €CJIU:

BhITOJIHEHO 60-79%

O1meTka «3» cTaBUTCS, €CJIU:

BeIOHEHO 40-59%

OT1MmeTKa «2» CTABUTCS, €CJIU:

BBITTIOIHEHO MeHee 40%

6. Onenka Tecrta mo EI'D
5-72 6 -1000 ( 72%-100%)
4-55-71 6 (55-71%)

3-366-54 6 (36-54%)

6. HopMbl OLIEHKH MYJIbTHUMEINHHON Mpe3eHTaAlluU

CO3/IAHHUE MakcumanvHnoe Koiuuecmeo 06a106
C/IAH/IOB

TuTyJIbHBIN CITANT C 5
3aroJIOBKOM

MubnumaibHOe 5
koinyectso — 10
CIIalJI0B

Hcnons30Banue 5
JOINOJIHUTCIIBbHBIX
a¢dekroB PowerPoint




(cmeHa cnaioB, 3BYK,
rpadukn)

Hcnonp3oBanue
a2 PeKkToB aHUMAaIUU

Bcraska rpadukoB u
TabJIUI

Bb1BoIbI, 000CHOBaHHBIE
C HaAYYHOU TOYKHU
3peHusl, OCHOBAaHHbIC HA
JAHHBIX

10

TekcT Xopomo Hanuca
1 chOpMHUPOBAHHBIE
UJEU ICHO

10

Cunaiiael mpeACTaBICHBI B
JIOTUUYECKOU
IMOCJIENOBATEIILHOCTHU

10

Kpacusoe
odopmIIeHHE
MIPE3CHTALINU

OO01me 6auIb
OxoHuaTeIbHAas OLICHKA
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«5» - 55 — 60 GamnoB
«4» - 45 — 54 Ganna
«3» - 30 — 44 Gamna
«2» - menee 30 6amioB

7.01eHMBaHNeE MPOEKTA

Tadauuna 1. KpurepuajbHoe OLlCHUBAHHME MPOEKTA B LEJIOM.

bamsl Kpurepun u ypoBHu

HCJ’ICHOJ’IaFaHI/Ie U INIAHUPOBAHUEC

0 Lenb He chopmynupoBaHa
5 Omnpenenena 1eab, Ho He 0003HAYEHBI IyTH €€ TOCTHKEHUS
10 Ornpenenena v SCHO OMUCaHa 1EJb, U MPEICTaBICHO CBSI3HOE ONMCAHUE

€€ TOCTHKEHUS

Coop napopmanum, onpeaeeHne pecypcon

0 BoAbmMHCTBO HCTOYHUKOB H(MOPMAITMN HE OTHOCUTCS K CYTH PaOOTHI

5 PaGoTa comepkutT orpaHU4eHHOE KOJIMYECTBO HH(POPMAITUHU U3
OTPaHUYCHHOTO KOJUYECTBA TOIXOIANNX HCTOYHUKOB

10 PaboTa comepxuT 40CTaTOYHO MOJIHYI0 HH(POPMAIIUIO, UCTIOIh30BaH
ITUPOKHUNA CTIEKTP MOAXOASIINX NCTOYHHKOB




O0ocHOBaHHE aAKTYaJILHOCTH BbIOOPA, aHAJIN3 UCII0JIb30BAHHBIX

CpeacTB

0 Bonbias yacte paboThl HE OTHOCUTCS K CyTH IIPOEKTA, HEaleKBATHO
1o100paHbl UCIIOJIB3YEMBIE CPEICTBA

5 B paGoTe B OCHOBHOM JOCTUTAIOTCS 3asiBJICHHBIE 11€J11, BEIOpaHHbBIC
CpeACTBa OTHOCUTEIHHO MOJIXO/SIINE, HO HEIOCTATOYHBI

10 Pabota nienocTHas Ha BCEM MPOTSHKEHUH, BRIOPAHHBIE CPE/ICTBA
UCIIOJIb30BaHbl YMECTHO U 3((PEeKTUBHO

AHaJIN3 U TBOPYECTBO

0 Pa3mpblilieHns: onucaTeIbHOr0 XapakTepa, HE UCTI0JIb30BaHbI
BO3MOHOCTH TBOPUYECKOTO MOAX01a

5 EcTh nomnsiTKa K pa3MBIIJICHUIO U JIUYHBIN B3IJISI HA TEMY, HO HET
CEpbE3HOI0 aHaIM3a, UCIIOb30BaHBI JIEMEHTHI TBOPUECTBA

10 JInyHbIe pa3MBIIUICHUS C 2JIEMEHTaMU aHAJTUTHYECKOT0 BBIBOJIA, HO
aHaJU3 HEJI0CTaTOYHO I1yOOKHUH, UCITOIB30BaH TBOPUCCKUI TTOIXO0]T

15 ['myGokue pasmbIniieHnus, COOCTBEHHOE BUJICHHUE M aHAIN3 UJICH, U

OTHOILIEHUE K HEU

Opranuszanusi MUCbLMEHHOH YacTH




0 [TucrmenHast paboTa IJI0X0 OPraHW30BaHa, He CTPYKTYHUPOBaHa, €CTh
OLIKNOKH B 0O(hOPMIICHUH

5 PabGoTa B 0CHOBHOM ynopsiioueHa, yJaeaeHO BHUMaHUe 0(hOPMIICHUIO

10 Yérkas cTpykTypa Bcel paboThl, IpaMOTHOE O(pOpMIICHHE.

AHaJIu3 pouecca U1 MTOroBOro pe3yJabTaTa

0 O0630p mpeacTaBiIsieT cOO0M MPOCTOM Nepeckas MmopsiaKa padoTs

5 [TocnenoBarenbHBIN 0030p pabOTHI, aHATN3 [IETICH U pe3yabTaTa

10 HcuepnbiBaromumii 0630p paboOThI, aHANIN3 1I€JIU, Pe3yJibTaTa U
POOJIEMHBIX CUTYalUN

JInuHasi BOBJICYUEHHOCTH U OTHOIIIEHHME K padore

0 PaGoTa ma6ioHHas, Mano COOTBETCTBYIOIIAs TPEOOBAHUSM,
NPEIBIBIIEMBIM K MIPOEKTY

5 PaGoTta oTBeuaeT 6OIBIIMHCTBY TPEOOBaHHM, B OCHOBHOM
caMOCTOATEIbHAs

10 [TomHOCTBIO caMOCTOsITENbHAS pa00Ta, OTBEUAIONIAsi BCEM TPEOOBAHMSIM.

Tabmuna 2. KpurepuajibHoe OLlEeHUBAHUE I0KJIAIA MPOEKTA
bamsr Kpurepuu n ypoBHH




KauyecTBO 10KIa12

Komnosumust nokinana He BRICTpOEHa, padoTa M pe3ysbTaThl, HE
IpEJICTaBIIEHBI B IOJHOM O0BEME.

Komno3unus noknaga BeICTpoeHa; paboTa u €€ pe3ynbTaThl
IPECTABIIEHBI, HO HE B ITOJIHOM 00BEME.

KOMHOSI/IL[I/ISI AOKJIa/la BBICTPOCHA, pa60Ta u eé PE3YIbTAThI
MpeaACTaBJICHBI JOCTATOYHO I1IOJIHO, HO PCYb H€Y66III/ITCJIBH3,.

BricTpoena koMmno3uniust 10Kj1a1a, B HEM B MOJTHOM 00BbEME
npejacTaBieHa paboTa u €€ pe3yJabTaThl; OCHOBHBIE TTO3UIIMHU ITPOCKTA
apryMEHTHPOBAHbI;, YOTUTEILHOCTh PEUYH U YOSIKIEHHOCTh OpaTopa.

O0bEM 1 riIyOMHA 3HAHUH 10 TeMe

I[OKH&II‘{I/IK HC O6JlaI[aCT OOJIBIITUMU U THY6OKPIMPI 3HAaHUAMU I10 TEMC,
MCIKIIPECAMCTHBIC CBA3U HC OTPAKCHBI

Jlox1aTuMK IToKa3al 00IbII0N 00hEM 3HAHUI 110 TEME, HO 3HAHUS
HETITyOOKHE; MEKIIPEIMETHBIC CBSI3H HE OTPaKCHBI.

JloknaaurK 1moka3aja 00JbI10i 00bEM 3HAHHM 0 TeMe. 3HAHUS TIIyOOKHUE;
MEXKIPEAMETHBIC CBS3U HE OTPAKECHBI.

Jlokmaauuk rmokasay 0oJbIoNn 00BEM 3HaHUMN 110 TeMe, 3HAHUS TIIyOOKHE;
OTpaXEHBI MEKIPEIMETHbBIC CBS3H.




Iexarornyeckasi OpueHTALMSA

Jloknanuuk nepej ayaguTopuei Aep>KUTCS HEYyBEPEHHO; PErJIaMEeHT He
BbIJIEpKaH, HE CMOT yJep>KaTb BHUMAaHUE ayJJUTOPUU B TEYEHUE BCETO
BBICTYIIJIEHUS; UCIIOJIb30BAHHBIE HATJISIHBIE CPEACTBA HE PACKPHIBAIOT
TEMbI pabOTBHI.

JIOKIaguuK AEp KUTCS MEepe ayIUTOPUEN YBEPEHHO, BbIIECPKAH
pPETrIAMEHT BBICTYIUIEHUS; HO OTCYTCTBYET KyJIbTypa peuH, HE
UCITI0JIb30BAHbBI HATJISIIHBIE CPEACTBA.

JloKknaiuuKk qep>kutTcs rnepes ayaJuTopuei yBepeHHo, 00iagaer
KyJIbTYpOW pedu, UCTIOIH30BAJIUCH HATJISIHBIC CPEJICTBA, HO HE
BBIJIEpKAaH PETIaMEeHT BBICTYIUICHHS, HE YAAI0Ch yepKaTh BHUMaHUE
ayJIMTOPUU B TE€UEHUE BCETO BBHICTYIUICHHUS.

Joxnamguuk 061aaeT KyJIbTypOid peun, YBEPEHHO JIEPKUTCS Tepe]]
ayIUTOPUEN; HCIOJb30BAIUCH HATJISIIHBIE CPEACTBA; PEIJIAMEHT
BBICTYIUIEHUS BBIJEPKaH, B TEYEHUE BCETO BBICTYIUJIEHUS YAEPKUBAJIOCH
BHUMAaHUE ayAUTOPUH

OTBeTHI HA BONPOCHI

He naér orBera Ha 3a1aHHBIE BONPOCHI.

OTBeTHI HAa BOMPOCHI HE TIOJIHBIE, HET YOEAUTEIbHOCTH, OTCYTCTBYIOT
ApryMEHTHI.




2 Jloxnaguuk yoeauTesneH, aéT MoJHbIe, apryMEHTUPOBAHHbBIE OTBETHI, HO
HE CTPEMUTHCS PACKPBITH YePE3 OTBETHI CUIbHBIE CTOPOHBI pabOTHI,
IOKa3aTh €€ 3HAUNUMOCTD.

3 Joknanuuk yoenureneH, 1a€T MOJHbIE, apTyMEHTUPOBAaHHbIE OTBETHI Ha
BOMPOCHI, CTPEMUTCS UCIOJIb30BaTh OTBETHI JIsl PACKPBITHS TEMBI U
CUJIbHBIX CTOPOH PabOThI.

,}ICJIOBBIC H BOJIEBbIC KaYeCTBaA JOKJIaJYUKa

0 JIOKJ'Ia}I"II/IK HC CTPECMUTCA )106I/ITBCSI BBICOKUX PE3YyJIbTATOB, HC I/IJIéT Ha
KOHTAKT, HC IoTOB K TUCKYCCHUHU.

1 JIoKaq4uuK xKeaaeT JOCTHYb BRICOKHUX PE3yIbTaTOB, TOTOB K JIUCKYCCHH,
HO BeJIET €€ C ONMOHEHTaMU B HEKOPPEKTHOM opme

2 I[OKH&II‘{I/IK HC CTPEMHUTLHCA K JOCTHIKCHUIO BBICOKHUX PE3YJIbTATOB, HO
IlO6pO}K€J'IaTeJ'ICH, JICTKO BCTYIIACT C OIIIIOHCHTAMHU B 1MAJIOT.

3 JIOKJIaTuUK MPOSBIISIET CTPEMIIEHUE K JOCTUKEHUIO BBICOKUX
PE3yNbTATOB, TOTOB K IUCKYCCHUU, TOOPOKENATENEH, JIETKO UIET Ha
KOHTAKT.

Taoauua 3. KpurepuajbHoe OLleHUBAHME KOMIILIOTEPHOM MPE3eHTALMH.




bausl Kpurepnun n ypoBHH
NupopmanuonHas HArpy3Ka cJaia0B

0 He Bce cnaiinpl uMeroT HHPOPMALMOHHYIO HAIPy3KY
1 Kaxxapiii cnaiin mmeet nHGQOPMAIMOHHYIO HATPY3Ky

ColuroaeHue moc/ie10BaTeIbHOCTH B U3JI0KEHUH
0 He coOmronaercst mociie10BaTeNIbHOCTD B U3JI0KEHUU MaTepHaa
1 Cobumroaercst mocae0BaTeIbHOCTh U3JI0KEHUS MaTepuaia

[BeToBOE OpOpMJICHHE CJIANII0B
0 B odopmitennu ciaiiioB UCTIOIB3YETCS OOJBIIIOE KOJTUYECTBO 1IBETOB
1 KonundecTBo 11BETOB, NCIIOJIB30BAaHHBIX JUIsl OPOpPMIICHHS Cllaiifa,
COOTBETCTBYET HOpME (He OoJiee TPEX)
Ion6op mpudTa
0 Bennuuna mpudra, coueranue mpudTa He COOTBETCTBYET HOPME
1 Bennuyuna mpudra, coueranue mpudTa COOTBETCTBYET HOPME
Tadoanubl u rpagukn

0 Tabnutel u rpaduku coaepkaT 30LITOK HHPopManuu. [110xo ynTaeMbl




Tabnuibl U rpaduku coepkaT HEOOX0IUMYIO HH(OPMALIUIO, XOPOIIIO
YUTAEMBbI

Kaprsl

OTcyTcTBYeT Ha3BaHUE KAapPThI, HE YKa3aH MAcITa0, yCIOBHBIC
0003HaYEHUS

KapTa HMCCT HAa3BaHHC, YKa3aH MaCH_ITa6, YCJIIOBHEIC 0003HAYECHHUST

HNamrocTpanuu

Wnnroctpauuu, potorpaduu He coaepkaT UHPOPMALIHIO 110 TEME

Wnnroctpanuu, pororpaduu coaepxaTt HHGOPMAIIHIO TIO TEME

AHUMANUA

MermaeT BocipusaTHIO MHGOPMAIIMOHHON HArpy3KH CJIaiiI0B

YcunuBaeT BocpuaTre MHPOPMAIIMOHHOW HArpy3KH CIaioB

My3bIkajabHOE CONPOBOKIEHHE

MermaeT BOCIpUATHIO HHPOPMAIIUU

YcunuBaeT BocpusTHEe HHPOPMAIIUN

O0BEM 2J1eKTPOHHOM NPe3eHTaAl U

O0BEM Tpe3eHTaIy MpeBhITIacT HopMy — 7MO




1 O0BEM npe3eHTal COOTBETCTBYET HOPME

Bce rpymnmnbl HaBBIKOB, TpeACTaBICHHBIE B TaONMUIIaX — 3TO HECIydyalHbIH HAOOp, a AIEMEHThl cucTembl. Eciu
WCKJIFOYUTh XOTs OBl OJIMH 3JIEMEHT, CUCTeMa Y4eOHOU AeSTeILHOCTH PACCHIILIETCS, U, CIEI0BATEIbHO, IPOCKT HE MOXKET
OBITH BBITTOJIHEH.

KonnuecTBo HaOpaHHBIX yUalTUMUCS OAJJIOB COOTHOCUM C «5» 0aabHOM IIKaION OIICHOK:
- 86 - 100 GanoB - «5»

- 70 - 85 6amoB - «4»

- 50 - 69 6amnoB —«3»

B cooTBeTCTBUHM ¢ MEXaHU3MOM KPUTCPHUAJIIBHOTO OLCHUBAHUA HCYAOBJICTBOPUTCIIbHAA OIICHKA yq€6HOFO IMPOCKTAa
JOJIDKHa OBITH BBICTABJICHA B CIICAYIOIHNX ClIIydasaxX:

-0TKa3 OT WUCIIOJIHEHUSI IPOEKTA;
-HET MPOJYKTa (= HET TEXHOJIOTHUECKOU (ha3bl MPOEKTA);

-HeT 0T4€Ta (= HET PeQIICKCUN);

-HET NPE3EHTALNH (= HET KOMMYHHKAIIHNH );

-IPOEKT HE BBIMOJHEH K CPOKY (= HET OpraHU3allMOHHBIX HABBIKOB);

-IPOEKT BBIMOJHEH 0€3 yuéTa UMEIOLIUXCS PECYPCOB («XPOMAIOT» OpraHU3allMOHHbIC HABBIKH ).



OueHuBaHue y4eOHBIX MPOEKTOB C IOMOINBID METOJUKH KPUTEPHAIBHOIO OLIEHWBAHMS TO3BOJISIET CHSTh
CyOBEKTUBHOCTh B MOJydaeMbIX oLeHKax. [locie Toro, kak Oaibl 3a MPOEKT BBICTABIIEHBI, YYEHUKY CJIEAYyeT AaTh
BO3MOXHOCTh MOPa3MBILUIATE. UTO TUYHO €My JaJI0 BBIIOJHEHUE 3TOr0 YYeOHOTro 3aJjaHusl, YTO Yy HEro He MOJYyYUJIoch U
noyeMmy (HEMOHMMaHHE, HEYMEHHUE, HEIOCTAaTOK MH(POpMalUH U T.JA.); €CIH OOHAPYKUIUCh OOBEKTHBHBIC MPUUYHHBI
HEeyJa4, TO KaK UX clenyeT u30exarh B OyaylieM; eciii BCE MPOIUIO YCIEIHO, TO B 4éM 3aJI0T 3TOro ycnexa. BaxkHo, 4To
B TAKOM Pa3MBIILJICHUU yYal[UECs y4aTcs aJleKBaTHO OLEHUBATH ce0s U JPYTrHX.
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