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MNOACHUTEJIbBHASA 3AIIMCKA

[Iporpamma mo y4yebHomy mpenmery "buonorus" (manee - Ouosiorusi) Ha
YpOBHE CpelHero oluiero odpazoBaHusi pa3dpaboraHa Ha ocHOBe DenepalbHOIO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoanuu B Poccuiickoii deneparnuny,
OI'OC COO, Konuenuuu mnpenoaaBaHusi ydeOHOro mnpeamera «buonorus» wu
OCHOBHBIX MOJIOXEHUN (penepaibHOl pabodeil mporpaMMbl BOCITUTaAHUSI.

VYuebnsiii npeamer «buonorus» yriayonéaHoro ypoBHs uzydenus (10-11
KJIaCChl) SIBJISIETCSI OJJHUM W3 KOMIIOHEHTOB TpeaMeTHON obnactu «EcTecTBeHHO-
HayuyHble TmipenMerb». CormacHo mnonoxkeHusmM DPIOC COO mnpodunbHbIE
y4eOHbIe MPEIMEThI, U3ydaeMble Ha YIIIYOJIEHHOM YpPOBHE, SIBJIIOTCS CIIOCOOOM
muddepenmanun  oOydeHHS Ha YpPOBHE CpemHero oOmero oOpa3oBaHHS W
MPU3BaHbl 00ECIEYHUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIUM, CPEIHUM
o0uwM, cpeHUM NpodhecCHOHANBHBIM U BBICIIUM OOpa3zoBaHueM. B To ke Bpems
KOKIBIH W3 OTUX YYEOHBIX TMPEAMETOB JOJDKEH OBITh OPHEHTHPOBAaH Ha
IPUOPUTETHOE PEIICHHE 00pa30BaTENIbHBIX, BOCIHUTATEIbHBIX WM Pa3BUBAIOLIUX
3a7a4, CBA3AHHBIX C MpodOpUEHTAIMel O0yJaromMXCsi U CTUMYIHPOBAaHHEM
WHTEpeca K KOHKPETHOW O0JIACTHM HAay4yHOTO 3HAHUSA, CBSI3aHHOTO C OWOJIOTHEH,
MEUIIMHOM, SKOJIOTUEH, TICUXOJIOTHEH, CIIOPTOM WJIM BOCHHBIM JIETIOM.

[Iporpamma no yueOHOMYy mpeaMery "buonorusa" na€r mpencTraBleHHE O
e W 3a7adax u3ydeHus: ydeOHoro mpeamera «buonorus» Ha yriayOoJE¢HHOM
YpOBHE, onpeensieT 00s3aTenbHoe (MHBApUAHTHOE) MIPEIMETHOE COIEpKaHKE, €ro
CTPYKTYpPHpOBaHHE TO paszjaeiaM H TeMaM, paclipelelieHue 1o Kjaccam,
PEKOMEHyeT TIOCIEI0BATeILHOCTh M3YYCHHUS YYEOHOTO Marepuaia ¢ y4€ToM
MEXIPEIMETHBIX M BHYTPUIIPSAMETHBIX CBS3CH, JIOTMKHM Y4eOHOro Tporiecca,
BO3PACTHBIX OCOOCHHOCTeH oOydaromuxcs. B mporpamme mo Ouosoruu
pealii30BaH MPUHLUIN NPEEeMCTBEHHOCTH C H3yYEHHEM OHOJIOTMU Ha YPOBHE
OCHOBHOrO0  00miero oOpa3oBaHusi, Omnarojaps 4YeMmMy MPOCMATPUBACTCS
HAIpaBJIE€HHOCTh Ha TMOCJEAYIOIIEe pa3BUTHE OWOJIOTMYECKUX  3HAHWMH,
OPUEHTUPOBAHHBIX Ha (OPMHUPOBAHME €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
AKOJIOTMYECKOr0 MBIIUIEHUS, TMPEACTaBICHUI O 370pOBOM 00pa3e >KU3HU, Ha
BOCIUTaHUE OEpEeKHOr0 OTHOIICHUS K OKpYyXarouled mnpuponHou cpene. B
mporpaMme 1o OHOJIOTMH TaKXe TMOKa3aHbl BO3MOXKHOCTH y4eOHOro IpenmMera
«buonorusiy B peamuzauun TpedboBanuit PI'OC COO kK mNIAHUPYEMBIM
JUYHOCTHBIM, METAlpeIMETHbIM M TPEIMETHBIM pe3yibTaraM OOy4YeHHs U B
(GbOpMHUpPOBAaHUU  OCHOBHBIX BHJIOB Yy4COHO-TIO3HABATCILHOW  JIEATEIHLHOCTH
o0y4arommxcs MO OCBOCHUIO COJAEpKAHMSI OMOJIOTMYECKOro oOpa3oBaHUsA Ha
YpOBHE CpeJIHET0 00111er0 00pa3oBaHUsI.

VYuebnsiii npeamer «buonorus» Ha ypoBHE CpenHero o0iiero oOpa3zoBaHUs
3aBepiaeT OWoJIoTHYecKoe O0Opa3oBaHME B IIIKOJIE H OPUECHTUPOBAH Ha
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pacliupeHre U yriyOsieHue 3HaHUW O0OydaroluXcsli O JKMBOH NMPUPOAE, OCHOBAX
MOJIEKYJIIPHOH M KJIETOYHOM OHOJOrMH, 3MOpPUOJIOTMM M OUOJIOTMM pPa3BUTHS,
TCHETUKH, CEIEeKIINH, OMOTEXHOIOTHH, YBOJIOLIMOHHOTO YUYEHUS U DKOJIOTHH.

N3yuenne yuyeOHOro mnpeamera «buonorus» Ha YriayOJEeHHOM YpOBHE
OPHEHTHPOBAHO HA TMOATOTOBKY OOYYAIOUIMXCA K TMOCIEAYIOMIEMY MOIY4EHHUIO
Ouonoruyeckoro  oOpa3oBaHMsi B By3aX W OpraHU3alMsIX  CPEIHETrO
npogeccoHanbHOro oopa3oBanusa. OCHOBY €ro COJAEpKaHusl COCTaBISAET CUCTEMA
OMONOTMYeCKUX  3HAaHWH, TONYYEHHBIX TPH HW3YYCHUU  OOYyJarOIIMMHUCS
COOTBETCTBYIOIIUX CHUCTEMATUYECKUX Pa3AENOB OMOJOTMH HAa YPOBHE OCHOBHOI'O
obmiero obpazoBanusi, B 10—11 kmaccax 3TH 3HaHHUS MONYy4YalOT pa3Butue. Tak,
paciiupeHbl W yriayOneHbl OWOJIOTMYECKHE 3HAaHUS O PACTCHUSAX, KUBOTHBIX,
rpubax, OakTepHsX, OpraHu3Me 4YeJOBeKa, OOUIMX 3aKOHOMEPHOCTSX KH3HHU,
JIOTIOJIHUTENIBHO BKIIIOUEHBI OMOJIOIMYECKUE CBEACHUS PUKIIAJHOTO U TOUCKOBOIO
XapakTepa, KOTOphle MOXKHO HCMOJIb30BaTh KaK OPUEHTHUPHI IJsl MOCIEIYIOIIETO
BbIOOpa mnpodeccun. Bo3moxkHa Takke HHTErpanus OMOJOIMYECKUX 3HAHWM C
COOTBETCTBYIOIIUMHU 3HAHUSIMH, TOTYYEHHBIMH OOYYAIONIUMUCS TpPH H3yYCHHUH
($uU3HUKU, XUMHUH, Teorpapuu U MaTEMATUKH.

CtpykTypa mnporpamMmbl 1o ydeOHOMY mpeamery "buosorus" otpaxaer
CHUCTEMHO-YPOBHEBBI M DBOJIOIMOHHBIM TMOAXOAbI K H3Y4YECHHUIO OHOJOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE [ KUBBIX
CHCTEM pPa3HOTO YpOBHS OpraHU3aI[iH, YBOJIIOIMN OPTaHMYECKOTO MUpa Ha 3emiie,
COXpaHEHHUsi OHMOJOrMuecKkoro pasHooOpasusi I1uiaHetel. Tak, B 10 kiacce
U3Yy4aloTCsS OCHOBBI MOJIEKYJISPHOM M KJIETOYHON OWOIOruu, SMOpPUOJIOTHH U
OMoNOrUM Pa3BUTHUS, TEHETUKW M CEJCKIUU, OMOTEXHOJOTHMH W CHUHTETHYECKOU
OMOJNIOTHY, AKTYAIU3UPYIOTCS 3HAHUSA OOYy4alolmUXcsi MO0 OOTaHWKE, 300JI0THH,
aHaromuu, Qusnonoruu uyenoBeka. B 11 kmacce wu3ydaroTcsi 3BOMIOLIMOHHOE
y4eHHe, OCHOBBI DKOJIOTUH U yueHue o ouocdepe.

YueOnbiii mnpeamer  «buomorus» mpus3BaH = 00ECHEUUTh  OCBOCHHUE
00yyaroUMMuUCs: OMOJIOTMYECKUX TEOPUM U 3aKOHOB, UJEH, IPUHIUIIOB U I paBuIL,
JeXKaIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, 3HAHUH O
CTPOCHHUH, MHOrOOOpa3ud U OCOOEHHOCTSX KIETKH, OpPraHu3Ma, MOy,
OMOIIeHO03a, SKOCUCTEMBI, O BBINAIOIIUXCA HAYYHBIX TOCTHKEHHUSIX, COBPEMEHHBIX
WCCIICZIOBAHUSIX B OMOJIOTHH, MPUKIATHBIX aCIIEKTax OMOJOTUYECKUX 3HAHUU. [lis
pa3BUTHS U TOJJAEPKAHUS HHTepeca OOYydaroIIMXcsi K OHOJOTMM Hapsay co
3HAYUTEIHbHBIM 00BEMOM TEOPETHUECKOTO MaTepualia B COACPIKaHUH MPOTPaMMBbI
1o OMOJIOTMHU MPETYCMOTPEHO 3HAKOMCTBO C MCTOpUEH CTAHOBJICHUS M PAa3BUTHS
TOM WIM MHOW 00JacTh OWMOJOTMH, BKJIAAOM OTEYECTBEHHBIX M 3apyOEKHBIX
y4EHBIX B PEIICHHE BAKHEHIIIMX OMOIOTUYECKUX U SKOJIOTHUECKHUX TPOOIIeM.



Lenb uzyuyenus yuebHoro npeamera «buonorus» Ha yriyOnéHHOM ypOBHE —
OBJIQJICHHE  OOYyYarOIIMMMCS  3HAHUSIMH O  CTPYKTYpPHO-(YHKIIMOHAJIbHOM
OpraHM3allMyd JKUBBIX CHUCTEM pa3HOrO pPaHra M NPUOOPETEHHE YMEHH
UCMOJIb30BaTh ATH 3HaHUS B (POPMUPOBAHUHU MHTEpEca K ONpeneaEHHON 00JacTH
npoecCUOHANBHOW AESITENbHOCTH, CBA3AHHOW C OWMOJOrMed, WM K BbIOOPY
y4e0HOT0 3aBEJICHUS JIJIsl TPOAOHKEHHST OMOJIOTHYECKOro 00pa30BaHMUs.

JocTtuxkenne 1LenM u3ydeHuss ydeOHoro mnpeamera «buosorus» Ha
yrayOaEHHOM YpOBHE 00ECIIEUMBAETCS PEILICHUEM CIEAYIOMIMX 3a/1ay:

OCBOCHHE OOYYAIOIIMMUCS CUCTEMbI OMOJIOTHUYECKMX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHUAX, KOHLEMIMIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
MpaBUJIaX, COCTABJISIOIIMX COBPEMEHHYIO €ECTECTBEHHO-HAYYHYIO KapTUHY MHPA; O
CTPOCHUU, MHOT000pa3ud U OCOOEHHOCTAX OHMOJOTMYECKHUX CHCTeM (KJIETKa,
OpraHu3M, MONyJisilus, B, OMOreoleHos3, ouocdepa); 0 BELAAIOMIMXCA OTKPBITHIX
Y COBPEMEHHBIX HCCIIEJOBAaHUSAX B OMOJIOTUY;

O3HAaKOMJICHHE OOYYaIOIIMXCS C METOJlaMH IIO3HAHUSI >KUBOU TMPUPOIBI:
MCCIICZIOBATEIIbCKUMU ~ METOJaMH  OWOJIOTUYECKUX HayK (MOJEKYIsipHOW U
KJIETOYHOM OMOJIOTMH, SMOPHOJIOrMM W OHOJIOTMM pa3BUTHUS, TEHETUKU U
CeJIeKIUY, OWOTEXHOJOTMM U CHHTETUYECKOW OWOJIOTHMH, MaJeOHTOJIOTHUH,
JKOJOrMH);  METOAAaMH  CaMOCTOSITEIbHOIO  IPOBEAEHUS  OMOJIOTMYECKHX
UCCleIoBaHUA B Jjabopatropuu W B mpupoje (HaOIoJaeHue, H3MEpEeHHeE,
AKCIIEPUMEHT, MOJIECIIMPOBAHHUE);

OBJIQJICHUE OOYyYAIOUIUMHUCS  YMEHHMSIMHU: CaMOCTOSITEbHO  HaXOJUTh,
aHAJIM3UPOBATh U HCIIOJIb30BAaTh OMOJOTMYECKYI0 HH(OPMAINIO; MOJIb30BATHCS
OMOJIOTUYECKON TEPMUHOJIIOTMEH W CHUMBOJIMKOW; YCTaHABIMBATH CBSI3b MEXKIY
pa3BUTHEM OHOJOTMM M COLUAIbHO-D)KOHOMUYECKUMU U  IKOJIOTHUYECKUMU
npobsieMaMH 4eJIOBEYECTBA; OIEHUBATH IOCIEJCTBUS CBOEH AESTENBHOCTH IO
OTHONICHUIO K OKPYXKAIOIIEH NPUPOTHON cpefie, COOCTBEHHOMY 370POBBIO M
3M0POBBIO  OKPYKAIOIIMX  JIIOJCH; OOOCHOBBIBATH W  COONIONATH  MEPHI
npouIakTUK UHGEKIMOHHBIX 3a00JIeBaHUM, MpaBUiia MOBEICHUS B MPUPOJE U
obecrieueHusi 6€30MaCHOCTH COOCTBEHHOM JKMU3HENEATEIBHOCTH B YPE3BBHIYAMHBIX
CUTyallUsIX ~ MPUPOJHOTO W  TEXHOTEHHOTO  XapaKTepa; XapakTepU30BaTh
COBPEMEHHBIE HAYUHBIE OTKPBITHS B 00J1aCTH OMOJIOTUY;

pa3BUTHE y O0YYaIOIINUXCS UHTEJUIEKTYaJIbHbBIX U TBOPYECKHX CIIOCOOHOCTEM
B IIPOLIECCE 3HAKOMCTBAa C BBIAAIOIIMMHUCS OTKPBITUSIMA W COBPEMEHHBIMH
UCCJICIOBAaHUSAMHU B OWOJIOTUM, pEIIaeMbIMU €0 MpoOJieMaMHu, METOHOJOTHUEH
OMOJIOTUYECKOTrO0 M CCIIEI0BAHMS], IIPOBEICHHUS AKCIIEPUMEHTAIbHBIX
UCCIIEIOBAaHUM, PEIIeHUs OMOJIOTMYECKHUX 3a/1ay, MOJIETUPOBAaHUS OMOIOTMYECKUX
00BEKTOB U MPOLIECCOB;



BOCHHUTAHUE y 00y4aronuxcs [IEHHOCTHOTO OTHOIIEHUS K dKUBOW MPUPOJIE B
LIEJIOM U K OTJIEIbHBIM €€ 00bEKTaM U SIBJICHUAM; (POPMUPOBAHUE IKOJIOTUUECKOH,
TCeHETUYECKOM TPaMOTHOCTH, OOIEell KyIbTypbl TIOBEJEHUS B IPUPOJE;
UHTETPALlUU €CTECTBEHHO-HAYYHBIX 3HAHUII;

npuobpeTeHre  OOYJaOIMMMUCA  KOMIIETEHTHOCTH B paIllMOHAJIHHOM
IPUPOJOIOIb30BAHUM  (COONIOIEHNE TMpaBUI TOBEACHUS B MPUPOJE, OXpaHbl
BUJIOB, SKOCHCTEM, OHMoc(hephl), COXpaHECHUHU COOCTBEHHOT'O 37I0POBBS U 370POBBS
OKpY)KalOIIUX  Jrojed  (coOmogeHuss Mep NpoPUIaKTUKU — 3a00JIeBaHUH,
obecrieueHne O€30MAaCHOCTU KU3HEACSITEILHOCTH B UYPE3BbIUAMHBIX CUTYaAIUSIX
OPUPOJHOTO W  TEXHOTEHHOTO  XapaKkTepa) Ha OCHOBE  HCIOJIb30BAaHUSA
OMOJIOrMYecKUX 3HAaHUM U YMEHUI B TOBCETHEBHOM JKU3HH;

CO3JaHUE  YCJOBUW  JJII  OCO3HAHHOTO  BBIOOpa  OOyYaIOIIMMHUCA
WHIUBUTyaTTbHOM o0Opa3zoBaTenbHON TPaeKTOPHH, CIOCOOCTBYIONIEH
MOCTENYIONIEMY MPOPECCHOHATBHOMY CaMOOMNPECICHNI0, B COOTBETCTBHH C
UHIUBUYyaJIbHBIMU UHTEPECAMH U MOTPEOHOCTSIMU PETHOHA.

OO1ee 4MCI0 YacoB, OTBEACHHBIX HA M3y4YCHHE OWMOJIOTUU Ha yTIyOJIEHHOM
ypOBHE cpeHero oomero oopazoBanms, coctaBisieT 204 gaca: B 10 xmacce — 102
yaca (3 yaca B Hezeno), B 11 kiacce — 102 yaca (3 yaca B He/Ielo).

OT6op opraHu3alMOHHBIX (OPM, METOJOB U CPEICTB OOyYEHUS OUOJIOTUU
OCYILIECTBIISIETCSI C YYETOM CNEeUU(PUKH €ro CoAep)KaHusl W HaIpaBIEHHOCTH Ha
NIPOJOJDKEHNE OMOIOTHYECKOr0 O0pa3oBaHMsI B OpPraHU3AlMSIX CPEIHETO
npo¢eCCUOHANIBHOIO U BBICIIETO 00Pa30BaHU.

OO0s13aTeNbHBIM YCIOBUEM NPH 00YyYEHUH OMOJIOTHH Ha YriyOJEHHOM YpOBHE
SBIISICTCSl TIPOBEACHUE JAO0OPATOPHBIX U TMpakTHUeckux paboT. Takke yudactue
O0Oy4JaroMMXCs B BBIOTHECHUM TMPOEKTHBIX U Y4€OHO-MCCIIENOBATEILCKUX PadoT,
TEMaTUKa KOTOPBIX OMNpEACNIeTCS  y4YUTEJIeM Ha OCHOBE  HMEIOIIUXCS
MaTepuatbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOJHBIX YCIOBUH.

Pabouas nmporpamma yuyuThIBaeT pabouyro NporpaMMmy BOCHUTAHUS

10 kiace

l.Anpens.  Ilpy  wn3yuyeHnn TeMbl «XpPOMOCOMHAsl TE€OpPHUS  HACIIEICTBEHHOCTH»

3allJJaHUPOBaH ypoK-Oecena, npuypodeHHbIi Kk Mexaynapongnomy aaio JJTHK.

11 kiace

1. Maii. [Ipu u3yyeHun TeMbl «IKOJOTHA- HAyKa O B3aMMOOTHOIICHHSIX OPraHu3MOB)
3aIuIaHUpPOBaH ypok-urpa «llome uynec», npuypodeHHas KO JIHIO 3KOJIOTMYECKOrO
oOpazoBaHus.



COJEPXAHUE OBYUYEHUA
10 KVIACC

ConepkaHue mporpamMMbl, BBIICJIEHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyaapcTBeHHo utoropoit arrecranuu (I'MA).

Tema 1. buosiorusi kKak Hayka

CoBpeMeHHasi Ouoorusl — KOMIUIEKCHasi Hayka. KpaTkas uctopus pa3BUTHS
Owonoruu.  buonormueckme HaAyKM M H3y4aeMble  HMH  TMPOOJIEMBL.
dyHIaMeHTalbHbIE, TPUKIAJAHBIE W TIOMCKOBBIE Hay4YHbIE WCCICAOBAaHUS B
Oouomorumu.

3HadueHre OMOJOruu B (DOPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kaptuHbl Mupa. [Ipodeccun, cmsizanHble ¢ Owosorueil. 3HayeHHWE OMOJIOTHH B
MPAKTUYECKON JIESITEIbHOCTH 4YEJIOBEKAa: MEAUIMHE, CEIbCKOM XO3SHCTBE,
MPOMBILIJIEHHOCTH, OXPaHE MIPUPOJIBI.

JleMoHCcTpanuu

[Toptpetsi: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [lapBuH,
VY. I'apgeit, I'. Mengens, B. 1. Bepuanckuit, W. I1. [TaBnos, 1. 1. Meunukos, H.
N. Basunos, H. B. Tumodees-Pecorckuii, JIxx. Yorcon, @. Kpuxk, /. K. benses.

Tabmuier u cxembl: «CBS3b OWOJOTHMU C JAPYrMMH Haykammy», «Cucrema
OMOJIOTUYECKUX HAYKY.

Tema 2. 7KuBble cMCTEMbI U X U3y4YeHHE

JKuBble cuctemMbl Kak MpeaMer u3ydeHus Owuojorur. CBONCTBA IKUBBIX
CHUCTEM: €IMHCTBO XHMMHYECKOr0 COCTaBa, JUCKPETHOCTh U IEJIOCTHOCTD,
CIIOXHOCTh M YIOPAIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpPraHU3allUs,
CaMOBOCIIPOU3BEACHUE, PA3IPAKUMOCTD, U3MEHUYUBOCTh, POCT U PA3BUTHE.

YPpOBHM OpraHM3allid JKUBBIX CHCTEM: MOJEKYJSPHBIM, KIETOYHBIN,
TKaHEBBIH, OpraHU3MEHHBIN, MO YJISIIUOHHO -BUI0BOM, DKOCUCTEMHBIN
(buoreonieHoTHuecKkuii), Ounocdepupiii. Ilporieccrl, mpoucxoasue B KUBBIX
cuctemax. OCHOBHBIC TpU3HAKKA XKWUBOTO. JKW3HB Kak ¢opMma CYIIECTBOBAHUS
Marepuu. Haykn, n3ydaroniye »uBble CHCTEMBI HA pa3HbIX YPOBHSAX OpraHMU3aluu.

N3ydyeHnne xkuBbIX cucTeM. MeToabl Ouosornueckoil Hayku. HaOmionenue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTEMATH3allUsl, MeTaaHanu3. [loHsTHE 0 3aBUCHMON U
HE3aBUCUMOW mnepemMeHHOM. [lnanupoBanme »dkcnepuMeHnTa. IlocranoBka w
npoBepka runore3. Hynesas rumnores3a. IloHsTtre BHIOOPKH U €€ JOCTOBEPHOCTH.
Pa3bpoc B Oumonmornueckux mgaHHbIX. OIIEHKA JOCTOBEPHOCTH TOJNYUYECHHBIX
pe3yabTaroB. [IpuyuHBI UCKaXKEHUS PE3yNbTaTOB JKcrepumeHTa. [loHsiTHe
CTaTUCTUYECKOTO TECTA.

JlemoHcTpanuu



Tabmuipt 1 cxembl: «OCHOBHBIE TpHU3HAKU KU3HW», «buonornyeckue
cuctemel», «CBOICTBAa JKMBOW Marepum», «YPOBHM OpraHu3aluyd KUBOU
npupoap», «CTpoeHue KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHoOB 4YEJIOBEYECKOr0 OpraHusmay», «buoreonenos», «buocdepar», «MeToasl
U3YYEHUsI )KUBON TTPUPOIBI».

O6opynoBanue:  J1abopaTopHoe  OOOpyAOBaHHME  JUIS  IIPOBEACHUS
HAOJII0ICHU, U3MEPEHHI, SKCTIEPUMEHTOB.

IIpakTtuyeckas padora «lcmonp3oBaHME pA3IUYHBIX METOAOB IIpU
U3YYEHUH KUBBIX CUCTEM)).

Tema 3. buosiorust KjieTku

Krnetka — cTpykTypHO-QYHKIIMOHANbHAS €IWHHIA KUBOTO. Mcropus
oTkpeITua KieTku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBanH,
M. Hlneitnen, P. BupxoB). OCHOBHBIE TOJIOKEHHUS COBPEMEHHOM KJIETOYHOMI
TEOPHH.

Metonbl  MOJIEKYJSIPHOM W KJIETOYHOM  OWOJIOTMM:  MHMKPOCKOIIHUS,
xpomarorpadusi, 37eKTpodope3, METOJ MEUEHBIX aTOMOB, auddepeHIHaIbHOE
LHEHTPU(PYTUPOBaHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue ¢hukcuposanuvix
Ka1emox. DNEKTPOHHass MUKpockomnus. Kougoxanwbnaa muxpockonus. Bumanvnoe
(npusicuszHenHoe) uzyyenue Kiemox.

JlemoHcTpanuun

IToptpersr: P. I'yk, A. Jleenryk, T. [lIBann, M. lllneitnen, P. Bupxos, K. M.
bap.

Tabmuier u cxembl: «CBETOBOM MHKPOCKOID», «IJIEKTPOHHBIA MUKPOCKOID,
«HcTopust pa3BUTHS METOAOB MUKPOCKOITHI.

OObopynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIpENaparbl pacTUTEIbHBIX,
KUBOTHBIX U OAKTEPUATBHBIX KIIETOK.

IIpakTuueckass paGora «l3yueHne MeTONOB KJIETOYHOM OWOJIOTHUHU
(xpomarorpadus, saektpodope3, AuddepeHnanbHOe LHEeHTPUPYrupoBaHUe,
[TLIP)».

Tema 4. Xumunueckass OpraHu3anms KJIeTKH

XUMUYECKUN COCTaB KJIETKH. Makpo-, MUKpPO- U YJIbTPaMUKPOIJIEMEHTHI.
Boma m €€ ponp Kak pacTBOpPHUTENS, PEAarcHTd, y4acTHE B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOPEryJsiuu. MuHepanbHble BELIECTBA KIETKU, MX OHOJIOrHMuYecKas
poiib. PoJib KATHOHOB M aHUOHOB B KIIETKE.

Oprannueckne BelIeCTBa KIETKU. buosorndyeckne mnoiuMmepsl. benkwu.
AMMHOKHCIIOTHBIN cocTaB 0enkoB. CTpyKTypsl OenkoBoi Momekysnbl. [lepBuunas
CTpyKTypa Oenka, MNenThaHas CBs3b. BTopuuyHasg, TpeTWyHas, 4YeTBEpTUYHAs
cTpyktypbl. Jlenarypauus. CpoiictBa OenkoB. Kinaccudukauuss  Oenaxos.
buonornyeckue ¢pyHkiuu 0enkos. [lpuonsi.



VYrneBonbl. MoHOCaxapuabl, TUCAXapUIbl, OJUTOCAXAPUJIBI U TIOJUCAXAPHIBL.
O6mmii mmaH crpoeHus U (UBUKO-XMMHUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonornueckne GyHKIMH YIIIEBOJIOB.

Jlunuaet. I'uapodunsHo-ruapodobHbIe cBoOMicTBA. Kitaccudukanus aunumaos.
Tpurmuuepuasl, Qochoaunuabl, BOCKH, CTepouabl. buonormueckue QyHKIMH
munuaoB. O01Me cBoMcTBa OMOJIOrMYSCKUX MEMOPaH — TEKYYECTh, CIIOCOOHOCTH K
CaMO03aMbIKaHUIO, TTOJIYITPOHUIIAEMOCTb.

Hyxnennosie kucinotel. [JHK n PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneorunpl. Ilpunnun komrmuiementapHoctu. [IpaBuno Yapradda. Ctpykrypa
JIHK — nBoitnas cnupanb. Mectonaxoxaenue u ouonornyeckue Gpynknuu JTHK.
Buner PHK. ®yuknnu PHK B kitetke.

Crpoenne momnekynsl AT®. Makpospruueckue cBsizu B Monekyine ATO.
buonornueckue pynkiuu AT®. BoccraHoBIEHHBIE TIEPEHOCUNKU, UX (QYHKIIMHU B
Kietke. /lpyeue wyxneosuompugocghamer (HT®). CexBennpoBanme JIHK.
Memoouvl cenomuxu, mpancKpunmoMuKuy, npomeoMuKuU.

CtpykTypHas Ouoyorusi: OMOXMMUYECKHE U OMO(DU3NICCKUE UCCIICOBAHUS
cocTaBa M MPOCTPAHCTBEHHOM CTPYKTYpbl Ouomoniekyn. Mooenuposanue
CMPYKMypsl U QYHKYUU OUOMONEKVI U UX KOMNIeKco8. KomnbromepHhblii Ousaiin u
opeanuyeckuu cunmes OUOMOLEKYI U UX HENPUPOOHBIX AHANO208.

JlemoHcTpanuun

IToprpetsr: JI. Ilonunr, k. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. IIpy3unep.

Huarpammer:  «PacnpeneneHue XMMHYECKUX JJIEMEHTOB B HEXKUBOU
npupone», «PacnpeneneHne XuMHUUECKUX 3JIEMEHTOB B )KMBOU MPUPOIE.

Tabmumer 1 cxemsl: «llepmomuueckas Tabnuiia XUMUYECKUX JJIEMEHTOBY,
«CTpoeHue MoOJEeKyJbl BoAbl», «BemecTtBa B cocraBe opraHu3sMoBy», «CTpoeHue
MOJIEKYJIbl Oenika», «CTpyKTypbl OENKOBOW MOJEKYJbD», «CTpOEHHE MOJEKYI
yriaeBoJoB», «CTpoeHue MOJEKya JunujaoB», «HyKIEeMHOBBIE KHUCIOTHIY,
«Ctpoenue monexkynsl ATDO».

O6opynoBanue: XUMUYECKas mocyia 1 000pyaoBaHue.

JladopaTopHas padora «OOHapyxeHHe OEIKOB C MOMOIIbI0 KaUeCTBEHHBIX
peaKkun.

JlaboparopHass  pabGora  «lccnemoBaHue — HYKIIEMHOBBIX  KHUCJOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPraHU3MOBY.

Tema 5. CTpoeHue 1 pyHKIMHU KJICTKH

Tunbel KJIETOK: »JyKapuoTHueckKas U Ipokapuorudeckas. CTpyKTypHO-
(G yHKIIMOHAIbHBIE 00pa30BaHUS KIETKH.



CrtpoeHue npokapruoTuueckon kietku. Kinerounas crenka OakTepuii U apxeu.
Oco0eHHOCTH CTpoeHUsI TeTepoTpodHON U aBTOTPO(PHON MPOKAPHUOTHUECKHUX
KJIETOK. MeCTO U pojib IPOKapuoT B OMOLIEH03aX.

CrpoeHnue U (G YHKIIMOHUPOBAHUE JYKapUOTHYECKON KJIETKH.
[Inazmatnyeckas wmemOpana (mnazmanemma). CrTpykrypa MiIa3MaTU4yecKoOn
MeMOpaHbl. TpaHCHIOPT BEIIECTB Yepe3 MIa3MAaTUYECKYyI0 MeMOpaHy: MacCUBHBIN
(muddysus, obneru€nnas auddy3usi), aKTUBHBIA (TIEPBUYHBIA W BTOPUYHBIN
akTUBHBIA TpaHcnopT). Ilomynponunaemocts meMOpanbl. Pabotra Harpuii-
KaJMEeBOro Hacoca. DHJOLMTO3: MUHOLUTO3, (aronuto3. Dk301uTo3. Kierounas
creHka. CTpykTypa u QYHKIHMH KJIETOYHOU CTEHKH pacTEHUM, rpuOOB.

Huronna3zma. [uro3zons. [utockener. JIBuxkeHune 1uToriazMbl. OpraHoubl
kiaeTku. OpHoOMeMOpaHHbIE OpraHOMIBl KIETKW: SHAOIUIa3MaTHYecKas CeTh
(BIIC), anmapat T'onblku, JTU30COMBI, UX CTpoeHHE U (GYHKUUU. B3aumocBs3b
OJTHOMEMOpPaHHBIX OPraHoHAOB KieTKH. CTpOoeHHE TPaHyISIPHOTO PETUKYIyMa.
Mexanusm nanpasnenus 6enxos ¢ IIIC. Cunte3 pacTBOpuMbIx OenkoB. CUHTE3
KJIETOYHBIX ~ MeMmOpaH. [mamkuii  (arpaHynasipHBIA) — 3HIOIIA3MATUYECKUIN
petukynym. CekperopHas pyHkius anmnapara ['onbmxu. Moougurkayusa 6enkos 6
annapame [onvoocu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancnopt
BEILIECTB B KJIeTKe. Bakyosn pactutenbHbIX Ki1eTOK. Knerounsiii cok. Typrop.

[losryaBTOHOMHBIE ~ OpPraHOMABl  KJIETKH:  MHUTOXOHJPHM,  IJIACTHJBIL.
Ipoucxoorcoenue mumoxonopuit u naacmud. Cumouozenes (K.C. Mepesckosckuii,
JI. Mapzeynuc). CtpoeHne U (QyHKUMH MHUTOXOHApUN W miactun. IlepBuunsle,
BTOPHUYHBIE W CIIOKHbIE  IJIACTUABl  (POTOCHMHTE3UPYIOIIUX  DYKAPHOT.
XJIOpPOIUIACTHI, XPOMOILIACTHI, JEUKOIUIACTHI BBICIIUX PACTEHUM.

HememOpannbie opranounnbl kieTku CTpoeHue M (YHKIIUH HEMEMOpPaHHBIX
OpraHOMI0B KJICTKH. Pu6ocomel. IIpomesxcymounvie Gunamenmeoi.
MuxkpodunameHTsl. Axkmunogvle Mukpoghuiamenmol. MBIIEUHBIE  KIIETKU.
Axmunogvlie KOMHOHeHmbl HeMblueyHblX Kiemok. Mukporpyoouku. Ketounsiii
neHtp. CrpoeHue U JBWKEHUE JKTYTUKOB U pecHUYEK. MHUKPOTPyOOUKH
nuTorasmel. LlenTpuons. benku, accoyuuposanHvle ¢ MUKpo@uUIaMeHMAamu U
muxpompyboukamu. MomopHnvle benxu.

Anpo. Obonouka sigpa, XpOMATHH, KapuoIlla3Ma, SAPBIIIKUA, UX CTPOECHUE U
¢yakuuu. SnepHblii OenkoBbli Marpukc. IIpocTpaHCTBEHHOE pacmooKEHUE
XpOMOCOM B HHTephazHOM siape. Iyxpomamun u cemepoxpomamun. benku
XpOMaThUHa — TUCTOHBL. /JuHamuxa s0epHou o6onouku 6 mumosze. Aoepubiil
Mmpancnopm.

Krnerounsle BkimoueHusi. CpaBHUTENbHAA XapaKTEPUCTUKA KIETOK 3YKapuOT
(pacTUTENbHOM, Y)KUBOTHOM, TPUOHOM).

JlemoHcTpanumn



[Toprpersrl: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmuubr n cxembl: «CTpoeHHE B3YKapHUOTHUECKOM KieTkn», «CTpoeHue
KUBOTHOM  KJIEeTKW», «CTpoeHne  pacTUTENnbHOW — KIeTKm», «CrpoeHue
MUTOXOHAPUN», «A1po», «CTpOEeHHE MPOKAPHOTUIECKON KIETKI.

OOopynoBaHue: CBETOBOM MMKPOCKOI, MHKPOIpPENaparbl PAacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKpONpenapaThl 0aKTepHabHbIX KIETOK.

JlaGopaTtopnas paGora «l3yuyeHne CTpOEHUS KIETOK  Pa3IMYHbBIX
OpPraHU3MOBY.

IIpakTnueckas padora «/3yuenne cBONCTB KIETOYHOW MEMOpaHBD».

JlabopaTopnas padora «JVccienoBaHue Iia3mMolid3a W JAEMiIa3Molid3a B
PACTUTENIbHBIX KIETKAX.

IIpakTnueckas  padora  «/3ydyeHne  ABMKEHUS  LUTOIUIAa3Mbl B
PACTUTEIBHBIX KIETKAX).

Tema 6. O0MeH BelecTB U NMpeBpalleHHe JHEPTUH B KJIETKe

AcCUMMIIALINS U AUCCUMUJISIIUS — JIBE€ CTOPOHBI MeTabomm3ma. Tumnsl oOMeHa
BEIIECTB: aBTOTPO(HBIA M TeTEpOTPOdHBIN. YdacThe KHUCIOpPoJa B OOMEHHBIX
mpoueccax. OJHepreTuueckoe ooOecrnedueHue KieTku: npeBpamienne ATD B
OOMEeHHBIX Tmporeccax. @DEepMEHTATUBHBIM XapakTep peakuuil KIETOYHOIO
Metabonuzma. DepMeHTBI, HUX CTPOCHHE, CBOMCTBA W MEXAaHU3M JICUCTBUSI.
Kodepmentsl. OTnnuust GepMEHTOB OT HEOPraHUYECKUX KaTaau3aTopoB. benku-
aKTUBATOPbl M OENKU-UHTHOUTOpPBI. 3aBUCUMOCTh CKOPOCTH (DEpMEHTATUBHBIX
peaxiuii OT pa3InYHbIX (DAKTOPOB.

IlepBu4HBI CHHTE3 OpPraHUYECKHMX BEIIECTB B KieTke. DOTOCHUHTES.
AHOKCcuceHHblll U OKcuceHHblll omocunmes y oaxmeputi. Ceemocoouparoujue
nueMeHmsl U NUCMeHmbvl peakyuoHHo20 yenmpa. Poib XJIOpomiacToB B MpoLEcce
dotocunTesa. CreroBas u TemHoBas (azbl. Pomoovixanue, Cs., Cs- u CAM-munwi
gpomocunmesa. IlponykTuBHOCTh (poTOCHMHTE3a. BrusiHue pa3nuuHbIX (aKTOpPOB
Ha CKOpOCTh (poTocuHTE3a. 3HaUeHNE POTOCHHTE3A.

XEeMOCHHTES. Paznoobpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpuuIUpyronme OakTepuu, Kene300aKTepuu, CepoOdaKTEpPUH, BOJAOPOIHbBIE
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHa3poOHble opranu3mbl. Buael Opoxenus. I[IpogykTel OpokeHHS M HX
WCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKpPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUH M BO30YIUTEIIN OOJIE3HEH.

ABpoOHBIE OpraHU3MBbl. Oransl DHEPreTUYECKOro oOMeHa.
[ToaroroBuTenbHBIN TaMn. [ THKOIN3 — OECKUCIOPOAHOE PACIICTICHUE TIIFOKO3HI.

buonornueckoe okMCiIE€HUE, WK KIETOYHOE JibIXxaHue. Poinb MUTOXOHApPUI B
npoueccax ouonorudyeckoro okucienus. Lukmmueckue peakuuu. OKUCIUTETBHOE
dochopunupoBanue. Iuepeus memodOpanHo2o epadueHma npomonos. Cunme3s
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ATD: paboma npomonnou ATD-cunmaser. IlpenmyilecTBa a’poOHOr0 MYTH
0oOMEHa BEIEeCTB Mepei aHadPOOHBIM. D(PPEKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

JleMoOHCcTpanuu

[Toptpersr: [x. Ilpuctiou, K. A. Tumupsizes, C. H. Bunorpaackuii, B. A.
Onrensrapar, 11. Murtuenn, I'. A. 3aBap3uH.

Tabmuupl u cxembl: «DoTocHHTE3Y, «IDHEpPreTUIECKuil oOMeH», «brocrunTes
oenka», «Ctpoenue hepmeHTa», « XeMOCUHTESY.

O6opynoBaHue: CBETOBOW MHUKPOCKON, OOOPYIOBaHUE IJIi MPUTOTOBIEHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

Jlaboparopnass  padora «l/3ydyeHue  KaTaIUTUYECKOM  AKTUBHOCTH
dbepMeHTOB (Ha TPUMEPE aMUJIa3bl WIIH KaTaJla3bl).

Jlaboparopnass paGora «UM3ydenne (¢epMEHTATUBHOTO paclICIUICHUS
NEPOKCHJIa BOAOPO/IA B PACTUTEIBHBIX U )KUBOTHBIX KJIETKAX).

JladopaTtopHas pabGora «CpaBHeHHME TmpomeccoB  (OTOCHMHTE3a W
XEMOCHHTE3a.

JladopaTopHas padora «CpaBHEHHE MTPOIIECCOB OPOKEHUS U TBIXaHUS.

Tema 7. Hacsencrpennast uHpopManus u peanu3anus €€ B KJIeTKe

Peakunn matpudHOoro cuHte3a. [IpUHIMIT KOMIUIEMEHTAPHOCTH B PEAKIUAX
MaTpUYHOrO CHHTEe3a. Peanusaius HaciencTBeHHOM nH@opmanuu. ['eHeTnueckuit
KOJI, ero csoucrBa. TpaHckpunuus — wmarpuuHbld cuHte3 PHK. [lpuHummne
TPAHCKPUIIIIMU: KOMIUIEMEHTAPHOCTh, AHTUIAPAUICIbHOCTh, aCUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti kiemke. Hexooupyiowue PHK.

Tpaucnsus u e€ stanbl. Yuactue TpancnoptHbix PHK B OnocunTese 6emnka.
VYcnoBus OuocuHTe3a Oenka. KomupoBanwe amuuokucior. Pons pubocoMm B
OunocuHTe3e Oenka.

Cospemennvie npeocmasienus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKAPUOT U 3YKApHOT. Perynsdiusi akTUBHOCTH T'€HOB Yy MpPOKapuoT. ['mmnoresa
ornepona (®. XKako0, XK. Mano). Monexynsapuvle mexanuzmvl IKCNpeccuul 2eHO8 y
aykapuom. Ponb xpomamuna 6 pezynsayuu pabomsi 2enog. Perynsius oOMEHHBIX
IIPOLIECCOB B KiIeTKe. KiieTouHbI romMeocTas.

Bupychl — HekieTouHble (POPMBI KU3HU U OOJUTaTHBIEC Mapa3uThl. CTpoeHue
MPOCTBIX U CJIIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. /KuzHeHHbI YUK
JIHK-cooepocawux supycos, PHK-cooepaxcawux eupycos, obaxmepuogpaos.
Obpamuas mpaHcKpunyus, peeepmasd, unmezpasa.

BupycHbie 3a0oneBanusi yenoBeka, KUBOTHbIX, pacteruit. CITN, COVID-
19, counanbHble 1 MEIUIIMHCKUE TTPOOJIEMBI.

buoungopmamura: unmezpayusi u anamuz 6orvuux maccusos («bigdatar)
CMpPYKMYpHbuIX buono2udyeckux dannvix. Hanomexunonozuu 6 buonozuu u meouyuHe.
Ipoepammupyemvie hynxyuu d6enxos. Cnocobwvl 00CmMagKu 1eKkapcma.
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JdeMoHCcTpanumn

IToptpetsr: H. K. Konbios, /1. 1. UBanoBCKHiA.

Tabmuubl 1 cxeMbl: «buocunTtes Oenka», «['enetndeckuil koa», «BUpyChI»,
«bakrepuodaru.

IIpakTuyeckas padora «Co31aHue MOJENIN BUPYCay.

Tema 8. JKu3HeHHBII UK KIETKH

Knerounsrii mukin, ero mnepuoabl u perymsus. Hatepdasza um mutos.
Oco0eHHOCTH TPOIECCOB, MpoTeKarolmux B uHTepdase. IloaroroBka KIEeTKU K
nenenuto.  IlpecuHrernueckuii  (MOCTMUTOTUYECKUM),  CHUHTETHYECKHU  H
MOCTCUHTETUYECKHUM (MMPEMUTOTHUECKUI ) EprUoabl UHTEP(a3bl.

Marpuunbii cunre3 JJHK — perumkanumsa. Ilpuamuner perumkanyu JIHK:
KOMILJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIA  CHHTE3, AHTUNAPAJUICIIBHOCTD.
Mexanusm perukanun JJTHK. Xpomocomsl. Ctpoenue xpomocoM. Tenomepsl u
TeIoMepa3a. XPOMOCOMHBIM Ha0Op KIETKM — KapHOTUI. JIUIUIOMAHBIN W
rariouHbld  HabOpbl  XpoMocoM. ['oMonoruunbie XpomMocoMbl. [losoBbie
XPOMOCOMBI.

Henenne xnetkn — wmuto3. CTaguum MUTO3a U TMPOUCXOASIINE B HUX
npoueccol. Tunbl mMuto3a. Kapuoknne3 u nuToknHe3. buonornueckoe 3HaueHUE
MUTO3a.

Perynsiiuss MUTOTHYECKOrO IMKIJA KJIETKU. [Iporpammmupyemasi KieTO4Has
ruoesb — anomnTos.

KrnerouHnoe siapo, XxpomocoMmbl, (DyHKIMOHAIbHAash TeHOMHKA. MexaHuzmol
npoaughepayuu, oupgpepenyuposxku, cmapenus u eudenu kiemok. «l{ugposas
Kemka» — ououngopmamuyeckue mooeiu QyHKYUoHUpOBAHUsL KIeMKU.

JlemoHcTpanun

Tabmuipl 1 cxembl: <«OKU3HEHHBIM LUK KIETKU», «Mwutosdyn, «CrpoeHue
xpomocom», «Permkanus [JTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpoTpenaparsl: «MHUTO3 B KIIETKax
KOpEIIKa JTyKay.

JlaboparopHas padora «3yuenue XpOMOCOM  Ha  TOTOBBIX
MHUKPOIIpEnapaTax».

JlaGopaTopHas padora «HabGnroneHue MUTO3a B KJIETKaX KOHUMKA KOpelIka
JyKa (Ha TOTOBBIX MHKpPOIIpEnaparax).

Tema 9. CTpoeHue n pyHKIMHA OPraHU3M OB

buonorunueckoe pazHooOpazue OpPraHu3MOB. OHOKJIETOYHEIE,
KOJIOHHAJIbHbIE, MHOTOKJIETOYHBIE OPraHU3MBI.

OCOOCHHOCTH ~ CTPOCHUST M KUBHEACATEIBHOCTH  OJHOKJIETOYHBIX
opranu3moB. baktepum, apxeu, OJHOKJIETOYHbIE TpPUOBI, OJHOKJICTOYHBIC
BOJOPOCIIH, APYrUe MpOoTUCThL. KONOHManbHbIE OPraHU3MBbl.
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B3anMocCBs3p 4acTeii MHOTOKJIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl H
cucTeMBI opraHoB. OpraHnsm Kak e1rHoe nenoe. I'omeocras.

Tkanm pacteHuil. Tumbl pacTUTENBHBIX TKaHEH: 0Opa3oBaTebHAsd,
IOKPOBHAsl, IPOBOAsAIIAs, OCHOBHas, MexaHuyeckas. OCOOEHHOCTH CTpPOCHMS,
(YHKUUN U pacloIokKeHUsl TKaHE B OpraHax pacTEHUU.

TkaHM XKUBOTHBIX M YEJIOBEKA. TWUIbI )KMBOTHBIX TKAHEW: SMUTEIUAJIbHAS,
COCAMHUTENbHAs, MbIllIeyHas, HepBHas. OCOOCHHOCTH CTpPOEHHUs, (QYHKUUNA WU
PaCIONIOKEHHS TKAHEN B OpraHax KUBOTHBIX M YEJIOBEKA.

Opransl. BereraTuBHblE W Te€HEpaTUBHbIE OpraHbl pacteHud. Opranbl U
CUCTEMBI OPTraHOB KMUBOTHBIX U 4enoBeKka. OYHKIIMN OPraHOB U CUCTEM OPraHOB.

Onopa Tena opranusmoB. Kapkac pacteHuil. CkeneTrbl OJHOKJIETOUHBIX WU
MHOT'OKJIETOYHBIX >KMBOTHBIX. HapyxHblii M BHyTpeHHUH ckener. CTpoeHue u
THUIIBI COEAUHEHUS KOCTEN.

JIBokeHue  OopraHm3MoB.  J[BMKEHHWE  OJHOKIIETOYHBIX  OPraHU3MOB:
amME0OUTHOE, KTYTUKOBOE, PECHHYHOE. J[BM)KEHHME MHOTOKJIETOYHBIX PACTECHUM:
TPONIM3MBI M HACTUH. J[BMKEHHE MHOTOKJIETOYHBIX JKMBOTHBIX M 4YEJIOBEKA:
MbllieuHas cucrema. Peduekc. CkeneTHble MBI U KX padoTa.

Ilutanne opranusmoB. lloriomenue BOABI, YIVIEKUCIIOIO ra3a W
MHHEPAIBHBIX BELIECTB pacTeHUsMH. lIuTaHne >KMBOTHBIX. BHyTpHmonoctHoe u
BHYTPUKJIETOYHOE MHUIIEBapeHue. [InTaHue MO3BOHOYHBIX >KUBOTHBIX. OTIEmbI
NUIIEBAPUTENBLHOrO Tpakra. [IlumeBapurenpHble xene3bl. lIumeBapurenbHas
CUCTEMA YEeIIOBEKA.

Jpixanue opraan3MoB. JIpixanue pacrenuit. J[pixanue skuBoTHbIX. Juddy3us
ra3oB 4epe3 NOBEPXHOCTh KIIeTKU. KoxkHOe npixaHue. [[prxarenbHas MOBEPXHOCTb.
XKabepHoe u n€rounoe AbixaHue. J(pIxaHue MO3BOHOUHBIX JKUBOTHBIX U YEJIOBEKa.
OBOJIIOIIMOHHOE ~ YCIIO)KHEHUE CTPOCHUS JIEFKUX IMO03BOHOYHBIX IKHUBOTHBIX.
JlpixaTenpHast cucTeMa 4YeloBeKa. MeXaHW3M BEHTW LMW JETKUX y NOTUL U
MJIeKonuTaromuX. Perymsmus apixanus. JlpixareabHble 00BEMBI.

TpancnopT BEmIECTB Y OPraHu3MoB. TpaHCHOPTHBIE CHUCTEMBI PACTCHUM.
Tpancnopr BemecTB y KUBOTHbIX. KpoBeHocHass cucrtemMa u €€ OpraHsl.
KpoBeHocHass cucTtemMa TIO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCylbl M KpoBb. Kpyru KpoBooOpamieHus. IBOJIOLHOHHBIE
YCIIO)KHEHUSI CTPOCHHSI KPOBEHOCHOW CHCTEMbI MO3BOHOYHBIX KMBOTHBIX. Pabora
cepana v e€ peryisaius.

Brinenenne y opranu3moB. Beigenenue y pacreHuid. Bbinenenwe y
KUBOTHbIX. CokpaTuTenbHble Bakyonu. OpraHbel BblaeiaeHUs. DPuiapTpanus,
CeKpelusi 1 00paTHOE BCACBIBAHME KaK MEXaHU3Mbl PaOOThl OPraHOB BbIJCICHHUS.
CBs3b MOJIOCTH TEJIa ¢ KPOBEHOCHOM U BBIAEIUTEIBLHON cUCTEMaMU. Briienenue y
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MO3BOHOYHBIX JKMBOTHBIX W 4YenoBeka. [louku. CtpoeHue u GyHKIIMOHUPOBAHUE
HeppoHa. OOpa3oBaHKE MOYH Y YEJIOBEKA.

3amura y OpraHu3MOB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropsl
OakTepuil M LUCTHI NPOCTEUIIMX. 3allUTa y MHOIOKJIETOYHBIX PACTEHUH.
Kyrukyna. CpencrBa macCUBHOM M XUMHYECKOU 3alUThI. OUTOHIUIBI.

3almMTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M HMX HPOU3BOJHBIE.
3amura opranu3ma ot Oone3Hedl. UMMyHHas cucrema udenoBeka. KiueTouHblil u
TYMOPAJIbHBIA MUMMYHHUTET. BpOXIEHHBII U TPHOOPETEHHBIA crenuduyecKuii
UMMYHHUTET. Teopusi KIOHaIbHO-CeNeKTUBHOro ummynurera (I DOpmux, @. M.
bepner, C. Tonerasa). BocnanuTenbHble OTBETHI OPraHU3MOB. Poiib BpoxAEHHOTO
MMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHU.

Pazgpaxxumocts ®  perymsaums |y oOpraHusmMoB. Pasapaxumocts y
OIHOKJIETOYHBIX OpraHu3mMoB. Takcucel. Pasnpaxxumocts u  peryasauus y
pactenuii. PocToBbI€ BellleCTBa U UX 3HAYCHHUE.

HepBHast cuctema u peduekTopHas peryisiusi y >KMBOTHbIX. HepBHas
CUCTEMA U €€ OTHENbl. DBOJIOLUHUOHHOE YCIOKHEHUE CTPOEHUS HEPBHON CUCTEMBI
y XUBOTHBIX. OTAENbI TOJIOBHOIO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Pedexc u
peduiektopHas nyra. bezycioBHbIe U ycI0BHbBIE pedIeKChl.

['ymOpanbHas peryysiius U dHAOKPHUHHAs CHCTEMa >KUBOTHBIX M YEJIOBEKA.
JKenespl SHAOKPMHHOW CHUCTEMBI M HX TOPMOHBL JleHCTBHE TOPMOHOB.
B3auMocCBsi3b HEpBHOM M DSHIOKPUHHOW cucTeM. ['unortamaMmo-runodusapHas
cucrema.

JlemoHcTpanun

IToprper: W. I1. I1aBnos.

Tabmuubr u cxembl: «OJHOKJIETOUHBIE BOJIOPOCIN», «MHOTOKIETOUHbIE
Bogopocan», «bakrepun», «lIpocreitmmey, «OpraHbl IIBETKOBBIX PACTEHUN,
«CuctemMbl  OpraHoB NO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «Tkanu pacrenuit», «KopHeBbie cuctemb», «CTpoeHHe CTEOII»,
«CTpoeHue JNHCTOBOW IUIACTUHKW», «TKaHM >KUBOTHBIX», «CKEIET 4YeIOBEKay,
«IInmeBapurenvHas cucremMa», «KpoBeHocHas cucrema», «/lpixarenpHas
cucreMa», «HepBHags  cucrema», «Koxka», «MpllieuHas  cucreMay,
«BblaenurenbHas CHCTEMa», «JHAOKPUHHAS CUCTEMa», «CTPOCHUE MBIIILbD,
«Mmmynuter»,  «KumeuHonomoctHele», «CxemMa  NUTaHUSA  PACTEHUI,
«KpOBEHOCHBIE CHCTEMBI IIO3BOHOYHBIX JKMBOTHBIX», «CTpOEHHE TUIpPBI»,
«CtpoeHue muiaHapun», «BHYTpEHHEe CTpOEHHE NOKIEBOro uepBs», «HepBHas
cucreMa poiO», «HepBHas cucrema narymku», «HepBHas — cuctema
npecmbikaronuxcs»,  «HepBHas  cucrema  nTuny», «HepBHas — cucrema
MIIeKOnHUTaroumx», «HepBHas cucrema uenoBekay, «Pediekcy.
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O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPONpenapaThl OJHOKIETOYHBIX
OpraHU3MOB, MUKpOIpENapaTbl TKaHEW, PAKOBUHBI MOJUIIOCKOB, KOJUICKIIUH
HAaCEKOMBIX, WIJIOKOXKUX, *KUBBIC SK3EMIUISIPbl KOMHATHBIX pacTEHUM, repdapuu
pacTeHuil pa3HbIX OTIEIOB, BJIAXHBIE MPENapaTbl >KUBOTHBIX, CKEJIETHI
NO3BOHOYHBIX, KOJUJIEKIUH OECHO3BOHOYHBIX JKUBOTHBIX, CKEJET YEJIOBEKa,
00opy/oBaHHE 71l JEMOHCTPAIIUU MOYBEHHOTO M BO3AYITHOTO TUTAHUS PACTCHHM,
pacieryieHus Kpaxmaiia U 0eJIKOB Mo AeUcTBUEM (hepMEHTOB, 000PYIOBAHHE /IS
JIEMOHCTPALMH OIBITOB IO U3MEPEHUIO KUZHEHHOU EMKOCTH JIETKUX, MEXAHU3Ma
JbIXaTeIbHBIX IBUXKEHUM, MOJIETTU TOJJOBHOI'O MO3Ta Pa3IMYHbIX KUBOTHBIX.

JlabGoparopHas padora «/3yueHue TKaHel pacTEHUI.

JlaGopaTopHas padora «/3yyeHue TKaHEH KUBOTHBIX).

JladopaTopHas padora «/3ydeHre OpraHoB IBETKOBOTO PACTEHHS.

Tema 10. PazmHokeHMe U pa3BUTHE OPTraHU3MOB

®opMbl pa3MHOXKEHHSI OpraHU3MOB: Oecrosioe (BKIIOYash BEreTaTUBHOE) U
nosoBoe. Buael  Oecronioro  pa3MHOKEHHS:  [OYKOBAaHUE, CHOPYJISALIUS,
(dparmeHTanys, KIOHUPOBAHHE.

ITonoBoe pasmuoxxeHue. IlonoBeie kneTku, win ramersl. Menos. Craguu
Mmeio3a. [ToBenenue xpomocom B Meriose. Kpoccunrosep. buonornueckuii cMbICT
M€03a M TMOJIOBOrO mporecca. Melo3 W €ro MecTo B JKA3HEHHOM IUKIIE
OpraHU3MOB.

[IpenzapoasiieBoe pazButue. I'ameTorenes y »KuBOTHbIX. [1010BBIE Kene3bl.
OOpazoBaHue U pa3BUTHE MOJIOBBIX KiIeTOK. CriepmaToreHe3 u oorenes. CtpoeHue
MOJIOBBIX KJIETOK.

OmnonoTBOpEeHHEe U AIMOPUOHAIBHOE Pa3BUTHE KUBOTHBIX. CrocoObI
OILTOIOTBOPEHMS: HApYKHOE, BHyTpeHHee. [lapreHorenes.

NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHOIOTHs — HayKa
O Pa3BUTHH OPraHu3MOB. Mopghozene3 — 00Ha u3 2nasHuIx npoorem dIMOPUOIO2UU.
Konyenyus mopgoecenoe u mooenu mopghozcenesa. Cragmm >MOpHOreHes3a
KUBOTHBIX (Ha mnpumepe Jarymku). [poOnenue. Tumbl  apoOsieHHS.
Jlemepmunuposannoe u HedepmuHupoéannoe Opoobnenue. bnacmyna, munsi
onacmyn. OcoOEHHOCTH APOOJICHUS MIIEKOMUTAIOMUX. 3apOAbIIIEBbIE JUCTKU
(racTpymsinus). 3aKiazKka OpraHoB U TKaHEH U3 3apOAbIIIEBBIX JIMCTKOB. B3anmHoe
BIUSIHUE YacTel pPa3BHUBAIOIIETOCA 3apojibliia (dMOpUOHAIbHAS WHIYKIUA).
3akimagka T[UIAHAa CTPOEHUSI JKMBOTHOTO KaK pe3yJibTaT HUEpPapXUUECKUX
B3aMMOJICHCTBUI TE€HOB. BiusHue Ha >MOpPHMOHAILHOE pa3BUTHE Pa3IUUYHBIX
(paxTOpPOB OKpY’KAIOLIEH Cpeabl.

Poct u passutrue xuBOTHbIX. [locTamMOpuoHanbHblii nepuon. Ilpsmoe u
Henpsimoe pasButhe. PaszButne ¢ meramopdo3oM y O€ClO3BOHOYHBIX H
MO3BOHOYHBIX KUBOTHBIX. buojlornueckoe 3Haye€HHUE MPSMOrO U HEMPSIMOIo
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pa3BUTHS, UX PACIPOCTPAHEHUE B IpupojAe. TUmbl pocTa KUBOTHBIX. DaKTOPHI
PETYJSIIUK POCTA )KUBOTHBIX M ueoBeka. CTaauu moCTIMOPUOHATILHOTO Pa3BUTHS
y JKMBOTHBIX U 4eJioBeKa. [leprnoapl oHTOreHe3a yenoBeka. CTapeHne U CMEPTh Kak
OMOJIOTMYECKUE MPOIECCHI.

Pa3smHoxxeHue u pazButue pacteHuil. I'ameropur u cnopodut. Meiio3 B
KU3HEHHOM TIMKJe pactenuit. OOpa3oBaHwe crmop B TIpolecce Meiio3sa.
I'ametorene3 y pacreHuid. OTIJIOJAOTBOPEHHWE U Pa3BUTUE PACTUTEIIbHBIX
opranu3MoB. J[BoilHOE OIJIOJOTBOPEHUE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue u
pa3BUTHE CEMEHH.

MexaHu3MBbl peryisiiii OHTOT€HE3a Y PACTEHUMN U dKUBOTHBIX.

JleMoHCcTpanuu

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

Tabmuupl 1 cxembl: «BererarTuBHoe pa3MHOXeHHE», «Tumbl Oecroyoro
pa3sMHOXEHUS», «Pa3MHOXEHME XJIaMHUIOMOHAAbl», «Pa3MHOXEHHE 3SBIIICHBDY,
«Pa3MHOXeHUEe TUAPbD, «Meho3», «XpomocoMbl», «I'amerorenes», «CtpoeHue
SUIEKJIETKU U crepMaro3ouga», «OCHOBHBIE CTaiuM OHTOreHesza», «lIpsmoe u
HENpSIMOE pa3BUTHE», «Pa3BUTHE MaWCKOro xXyka», «Pa3Buthe capaHumy,
«Pa3Butne JATYmKn», «JlBOWHOE OIUIOJIOTBOPEHUE Y IIBETKOBBIX PACTCHUI,
«CTpoeHne ceMsaH OJHOMOJIBHBIX U ABYIOJBHBIX PACTCHUI», «KU3HEHHBIN UK
MOpPCKOM  KamycThl», <«OKW3HEHHBIM IUKI MXa», <COKH3HEHHBIM UK
MarnopOTHUKAY, «KM3HEHHBIN LIUKIT COCHBDY.

O06opynoBaHue: CBETOBOM MHKPOCKOIN, MHUKpPOIIpENapaThl SHUIEKICTOK |
CIIEpMATO30MI0B, MOJIEIb «L MK pa3BUTHSA JIATYIIKI.

JlaboparopHasi padora «l3ydeHue CTpOEHUs MOJOBBIX KJIETOK HA TOTOBBIX
MHKpOIpenaparax».

IIpakTnueckass padora «BbIsBICeHHME NPU3HAKOB CXOJACTBA 3apOJbIIICH
IMO3BOHOYHBIX JKMBOTHBIX).

JladopaTtopHas paGora «CTpoeHHE OpPraHoB pPAa3MHOXKEHUS BBICIIHX
pacTeHUn».

Tema 11. I'eHeTuka — Hayka 0 HaCJEACTBEHHOCTH M H3MEHYUBOCTH
OpPraHU3MoOB

Hctopusi CTaHOBJIEHHMS M pa3BUTHS TE€HETUKM Kak Hayku. Paboter I
Menpnens, I'. ne @pusa, T. Moprana. Poib OT€UeCTBEHHBIX YYEHBIX B PAa3BUTHU
renetuku. Padoter H. K. Konbnosa, H. 1. Basunosa, A. H. benosepckoro, I'. /1.
Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodeena-PecoBckoro.

OCHOBHBIE T€HETUUYECKHE TTOHITUSA U CUMBOJIBIL. ['OMOJIOTMYHBIE XPOMOCOMBI,
aJUICNIbHBIE TE€HBI, AJbTCPHATUBHBIC NPU3HAKH, JOMHUHAHTHBIA WM PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TE€TEPO3UT0Ta, YUCTAs TUHUSA, THOPHUIbI, TEHOTHUII, (PEHOTHII.
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OCHOBHBIE ~ METOJbl ~ TE€HETUKH:  THOPUAOJOTHYECKUN,  IUTOJIOTHUYECKH,
MOJIEKYJIIPHO-TEHETUYECKU .

JleMoOHCcTpanuu

[Toptpersr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1.
Basunos, A. H. benoszepckuii, I'. [I. Kapneuenko, FO. A. ®umunuenko, H. B.
TumodeeB-PecoBckuii.

TaOmuier u cxembl: «MeTobl TeHETUKNY, «CXEeMbI CKPEIIUBAHU .

JlaGopaTtopHass padora «Jlpo3oduna Kak OOBEKT T'€HETUUYECKUX

UCCIIENOBAHUID.
Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBeiii 3akoH MeHgenss — 3akoH

eAMHOoO00pa3usi THOPHUIOB MepBoro nmokonenus. [lpaBuno nomunuposanus. Bropoii
3aKk0OH MeHaenss — 3aKOH pAaclIeIUIeHWs NPHU3HAKoB. LlUTolormyeckre OCHOBBI
MOHOTHOPHUJIHOTO CKpEIIUBaHusl. [ Mmore3a YMCTOTHI FaMeT.

Ananuzupymoniee ckpemrBanue. [[poMexyTouHbI XapakTep HacleqOBaHMUs.
Pacmennenne npu3HakoB Py HEMOJIHOM JOMUHHUPOBAHUH.

Jurndpuanoe ckpemmBanue. Tpetuil 3akoH MeHens — 3aK0OH HE3aBUCUMOT O
HACJICIOBaHUsl  IIPU3HAKOB. [utomornyeckue OCHOBBI  JTUTUOPHUIHOTO
CKPEILIMBAHUSL.

CuerienHoe HacnenoBanue mpusHakoB. Padotsl T. Moprana. CruernseHHoe
HACJICIOBAaHUE T'€HOB, HAPYUICHUE CLEIUICHUS MEXAYy TIeHaMu. XPOMOCOMHas
TEOPUsI HACJIEACTBEHHOCTH.

['enerrka nosa. XpoMOCOMHBIN MEXaHHU3M OIPEAEIICHUS Moda. AyTOCOMBI U
IOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIi M TETEPOraMeTHbIM MOJ. | eHeTuuyeckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HaclienoBanne npu3HakoB, CUEIUICHHBIX C MOJIOM.

['enotur kak nenoctHas cucreMa. [InernoTponus — MHOKECTBEHHOE JIEMCTBUE
reHa. MHOXECTBEHHbIM auienu3M. B3auMoaencTBUEe HEAUIEIbHBIX T'€HOB.
Kommnementapaocts. Onucras. [lomumepus.

['eHeTMUECKMI KOHTPOJIb Pa3BUTHUA PACTECHHI, >KMBOTHBIX U 4YEJIOBEKa, a
Takke (PU3NOIIOTHUECKUX TMPOIECCOB, TOBEJACHUS W KOTHUTWUBHBIX (DYHKITUH.
['eneTnueckue MexaHU3Mbl CUMOMOTeHe3a, MEXaHU3Mbl B3aUMOACHCTBUS «XO035UH
— TIapa3uT» U «XO3SIMH — MHUKPOOMOM». ['€HEeTHYeCKHE acCleKThl KOHTPOJs U
M3MEHEHHUS HACJIEACTBEHHON MH(POPMAIIMH B TMTOKOJIEHUSIX KJIETOK U OPraHU3MOB.

JlemoHcTpanuun

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

Tabmuier u cxembl: «IlepBbiii 1 BTOpo 3aKoHBI Menaens», « TpeTuil 3akoH
Mengens», «AHaIM3UpPYIOUIEEe CKpelIMBaHuey», «HemomHoe DOMUHUPOBaHUEY,
«CuerieHHOe HacjedoBaHWE NPU3HAKOB Yy JApo3oduibly, «l'eHeThka moay,
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«Kapuotun denmoBeka», «Kapuorun gpozoduney, «KapuoTtum NTHIBD,
«MHOXECTBEHHBIN aJUIEIIN3M», «B3anMOIECTBUE T€HOBY.

OGopynoBanue: MoJenb JUisl  JAEMOHCTpAIlMd 3aKOHOB  €IMHO00pa3us
rUOpUJIOB TIEPBOTO TIOKOJIGHHUS ¢ PACHICNJICHUS MPU3HAKOB, MOJETh JUIs
JEMOHCTpAIlMA 3aKOHA HE3aBHUCUMOIO HACJIEIOBaHUS TPU3HAKOB, MOJAENIb JJIs
JEMOHCTPAlMH CLEIUICHHOI'0 HACJIEJOBaHMs MPU3HAKOB, CBETOBOM MUKPOCKOIL,
MUKpomnpernapart: «po3odumnar.

IIpakTnueckas paGora «l3ydyeHue pe3yabTaTOB MOHOTHOPUIHOTO
CKpEIIMBAHUS Y IPO30(PIIIBD).

IIpakTnueckas  padora  «M3ydeHue  pe3ysibTaroB  JUTHOPUIIHOTO
CKPEILMBaHUS Y IPO30(DUITBD».

Tema 13. 3akoHOMepPHOCTH U3MEHYHMBOCTH

B3aumopelictBue reHoTUNa uU cpelabl npu  (popMupoBaHuu (peHoTHMA.
N3meHunBOCTh TTpU3HAKOB. KaueCTBEHHBIE W KOJIMYECTBEHHBIE MPU3HAKHA. BUabI
M3MEHUYMBOCTU: HEHACJICICTBEHHAS! U HACJIEACTBEHHAsI.

MonmudukannonHas HW3MEHUYHBOCTb. Pomb cpeapl B (OpPMHUPOBAHUU
MOAU(PUKAIMOHHON M3MeHunBocTH. HopMa peakiuu npusHaka. BapuanuoHHBIN
psn u BapuanuonHas kpuBas (B. Horanncen). CpoiicTBa MoanUKaIIMOHHON
W3MEHYUBOCTH.

I'enoTunuyeckas M3MEHUYMBOCTh. CBONMCTBA T€HOTUITMYECKON M3MEHUYMBOCTH.
Buapl reHOTUIIMYECKON M3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallHOHHASI.

KomOuHaTnBHAs W3MEHYHMBOCTH. Meio03 M TIOJIOBOM TIpollecC — OCHOBa
KOMOWHATUBHON M3MEHYNBOCTHU. POJIb KOMOMHATHBHON M3MEHUYUBOCTH B CO3IAHUHU
T€HETUYECKOro pa3Hoo0pasus B Mpejesiax OJHOro BHUja.

MyrauroHHass W3MEHUYMBOCTh. BuIbl MyTanuii: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  WHAYIMPOBAHHBIE MYyTauMu. SnaepHble U
nUTOIIa3MaTuyeckue myranuu. CoMaTUYeCcKUe U TMOJIOBble MyTauuu. [IpuyunHb
BO3HUKHOBEHUs MyTauuii. MyTareHbl W WX BIHASHAE HAa OpPraHU3MBL.
3aKOHOMEPHOCTH MYTAIIMOHHOI'O Mpolecca. 3aKOH TOMOJOTMYECKUX PSJJIOB B
HacnencTBeHHod u3MeHunBocTH (H.W. BaBunoB). BHesnepHas M3MEHUYMBOCTH U
HACJICJICTBEHHOCTb.

dnueenemuxa U INUSEHOMUKA, POJb  INUSEHEMUYECKUX (HaKkmopos &
HACe008aHUU U USMEHYUBOCMU (PEHOMUNUUECKUX NPUSHAKOB ) OP2AHUIMOS.

JlemoHcTpanuun

[loprpersr: I'. ne @pu3s, B. Uoranncen, H. Y. BaBunos.

Tabmuupl um  cxembl: «Buubl M3MEHUHMBOCTH», «MoaudukanoHHas
U3MCHUYHMBOCTD), «KoMOuHaTnBHAA W3MCHUYHMBOCTDY, «Meiio3y,
«OmnogorBopeHue», «I'enernueckue 3a00eBaHUS YeI0BEKa», « BUAbI MyTaIuii.
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O6opynoBaHue: *UBbIE M repOapHble K3eMIUIIPhl KOMHATHBIX PACTEHH,
pucyHku (pororpadun) )KUBOTHBIX C Pa3IMUYHBIMU BUJIaMU U3MEHYHBOCTH.

JlaboparopHas padora «HccnenoBanue 3aKOHOMEPHOCTEU
MOIU(PUKAIMOHHON W3MEHYMBOCTH. llocTpoeHue BapuUallMOHHOTO psia U
BapUALlMOHHON KPUBOM.

IIpakTnueckas padora «Myramuu y J1po3oduiasl  (HA TOTOBBIX
MUKpOMpernapaTax).

Tema 14. I'eneTnka 4esoBeKa

Kapuorun denoBeka. MexyHapoaHas MporpaMma HCCIIEIOBaHUS T€HOMa
yenoBeKa.  Meroapl  M3y4YEHHMS] TEHETMKM  YEJOBEKA:  TIeHEAIOTMYECKHU,
OIM3HEIOBBIN, LIUTOT€HETUYECKUII, MOMYJISIUOHHO-CTATUCTUYECKHU,
MOJIEKYJIIPHO-TEHETUYECKUM. CoBpemeHHOE ONpeAcICHUE TE€HOTHIIA:
MOJIHOTEHOMHOE CEKBEHUPOBAHUE, F€HOTUIIMPOBAHUE, B TOM YHUCJE C MOMOIIBIO
[M1IP-ananu3a. HacnencrBeHHble 3a00JIeBaHUs YenoBeKa. [ €HHbIE 1 XpPOMOCOMHBIE
0oyie3Hn 4yenoBeKa. bolle3HHM C  HAcIeACTBEHHOM MPelpacnoyioKeHHOCTHIO.
3HayeHre MEAUIMHCKOW T€HETUKHU B MPEIOTBPAIICHUU U JICYEHUU T€HETUUYECKUX
3a001eBaHMil 4YelioBeka. MeauKo-TeHeTUUEeCKOe KOHCYIbTUpoBaHue. CTBOJIOBBIC
KJIeTKU. [[OHATHE «TE€HETUYECKOro rpy3a». DTUYECKHE aClEKThl MCCIICIOBAHUI B
00J1acTH peaKTUPOBAHUS FTEHOMA U CTBOJIOBBIX KJIETOK.

['enernueckue GakTOpbl TOBBIMIEHHOW UYYBCTBUTEIBLHOCTH YeEJIOBEKA K
bU3MYECKOMY U XMMUYECKOMY 3arpsi3HEHUIO OKpYXKarolieil cpenbl. [ eHeTnueckast
IIPEAPACIIOI0KEHHOCTh YEJI0BEKA K NATOJIOTHSIM.

JlemoHcTpanun

Tabmuupl 1 cxembl: «Kapuotun denoBeka», «MeToabl U3y4eHUS T€HETHKU
yenoBekay, «I eHeTnyeckue 3a001eBaHUS YETOBEKAY.

IIpakTuyeckas padora «CoCTaBJIEHHE U aHAIN3 POJOCIOBHOMN.

Tema 15. Cenexkuusi opraHn3mMoB

JlomecTukanus W CeJeKIUA. 3apOoKJICHHE CEJIeKIUU U JIOMECTUKAIIH.
VYuyenue H. W. BaBunoBa o IleHTpax mnpouCXOXKACHUS W MHOrooOpasus
KYJbTYPHBIX pacTeHui. Poip cenekuuy B CO3JaHMM COPTOB PACTEHUU M TIOPOA
#uBOTHbIX. CopT, moOpoxa, IMTaMM. 3aKOH TOMOJIOTUYECKHX PSIOB B
HacleAcTBeHHOM wu3MmeHumBoctTH H. 1. BaBuioBa, ero 3HaueHue s
CEJIEKIIMOHHOM PaOOTHI.

Metonpl cenekiMoHHOM padoThl. McKycCTBEeHHBIN OTOOp: MAacCOBBIM U
VHINBU1yaJIbHBIH. JTarnsl KOMOMHAIIMOHHON CCJICKIINH. HUcnbiTanue
pOU3BOJUTENCH 1O MOTOMCTBY. OTOOp MO TEHOTUIy C TIOMOIIBIO OILIEHKH
(eHoTHMIa MOTOMCTBA U OTOOP IO Fr€HOTUNY ¢ Nomolbio aHanuza JIHK.

HckyccTBeHHBIM ~ MyTareHe3  Kak  METOJA  CEJEKIIMOHHOW  paboThI.
PannanmoHHbIN 1 XMMUUYECKUN MyTareHe3 Kak MCTOYHUK MYTalHUH y KyJIbTYpPHBIX
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¢opMm opranuzmoB. lcronb3oBaHHE TE€HOMHOIO PEJAaKTUPOBAHUS U METO/OB
pexomOuHaHTHBIX JIHK /U1 moydeHus: HCX0JHOTO MaTepuaa Jyisi CENEKIIUH.

[lonyuyenue ITOJIUTUIOUIOB. BnyrpuBnnoBas rUOpUIU3aLUs.
brmuskoponcTBeHHOE  cKkpemmBaHue, wid  uHOpuAMHT.  HepoacTtBeHHOE
CKpelMBaHue, win ayropuauHr. ['erepo3uc u ero mpuuuHbl. Mcnosb3oBaHue
rerepo3uca B cenekiuu. Otmanénnas rubpuausanus. [Ipeogonenue Oecrutonus
MEXBUIOBBIX THOPUAOB. JIOCTHXKEHUS CENIEKIINN PACTEHUN U KUBOTHBIX. «3enéHast
DeoOYUAY.

CoxpaHeHue U U3y4YEeHHE T€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUU U
UX JUKAX  poAauded  JUIl  CO3MaHMsl  HOBBIX COPTOB W THOpPHUIOB
CEJIbCKOXO3AMCTBEHHBIX  KYIbTYp. HM3yuenue, coxpawenue u  ynpasieHue
2EeHEMUYECKUMU Pecypcamu CenbCKOXO3AUCMEEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 Yensax YAVHUeHUs CYueCmayiomux U coO30anusi HO8blx NOpoo, TUHUL U KPOCCO8, 8
MOM yucie ¢ NpUMEHEeHUEeM COBPEMEHHbIX Memo008 HAYYHbIX UCCIe008aHUl,
nepeoosvix uoell U nepcneKmueHblX MmexHo102Ull.

JleMoHCcTpanuu

[loprpersr: H. WM. Basunos, . B. Munuypun, I'. [I. Kapneuenxo, II. IL
JIykpanenko, b. JI. Acraypos, H. bopnoyr, /1. K. bensies.

Tabmuibl 1 cxembl: «LIeHTpbl MPOUCXOKACHUS U MHOTOOOpa3usl KyJIbTYPHBIX
pacTeHuin», «3aKOH TOMOJIOTUYECKUX PSIOB B HACJIEACTBEHHOW H3MEHUYHUBOCTH,
«Metonpl cenexkuuny, «Otnanénnas ruopuauzamnusy», «MyrareHes.

JlaGopaTopHas padora «/3ydeHue copToB KyJbTYpPHBIX PACTEHUN U TOPOJ
JOMAITHUX KUBOTHBIXY.

JlabGoparopHas padora «/3ydyeHrne METOI0B CEJEKIIUU PACTCHUI.

IIpakTuyeckas padora «lIpuBuBKa pacTeHUI.

Ikckypeusi «OCHOBHBIE METONIBI M JOCTHXKEHHUS CEJIIEKUMHU PACTCHHN U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIUIO, MJIEMEHHYIO bepmy,
COPTOWCTIBITATEIHHBIA y4aCTOK, B TEIUIMYHOE XO35SHUCTBO, B JIaOOpaTOpHIO
arpOyHUBEPCUTETA UM HAYYHOTO LICHTPA)».

Tema 16. BuorexHo0rus 1 CHHTETHYECKAsA OMOJIOT U

OOBEKThI, HCHOJb3yeMble B OHUOTEXHOJOTHUU, — KIETOYHBIE U TKAHEBbIC
KYJbTYPHI, MUKPOOPTaHU3MBI, ux XapaKTEepUCTHKA. TpanurmonHas
OMOTEXHOJOrusA: XJEOONeYeHne, IMOIYyYeHHE KHUCIOMOJOYHBIX IMPOAYKTOB,
BUHOAENMEe. MukpobOuonorudeckuii cuHTe3. OOBEKTHI MHUKPOOHMOIOTHYECKUX
TexHoJsiorui. [Ipon3BocTBO O€Ka, aMUHOKUCIIOT U BUTAMUHOB.

Co3nanve TEeXHOJOTHIl U MHCTPYMEHTOB LEJICHANPABICHHOIO U3MEHEHUS U
KOHCTPYMPOBAHUS I'€HOMOB C II€JIbI0 MOTYyYEHUs] OPraHU3MOB U MX KOMIIOHEHTOB,
COJIEPIKAIMX HE BCTPEUAIOLIUECS B MPUPOJI€ OMOCUHTETUYECKHE MTYTH.

20



Kiierounass unxkeHepusi. MeTonbl KyJIbTypbl KJIETOK M TKaHEW PACTECHUN H
#®uBOTHBIX. Kpuobanku. Comaruyeckas THOpUAM3AlMA W  COMATUYECKHI
sMOpuorene3. lMcrnosib30BaHWE TallJIONAOB B CEICKIUM pacTeHuil. [lonyuenue
MOHOKILOHANbHBIX aumumei. Vcnonv3oeanue MOHOKIOHAILHBIX U NOJUKIOHATLHBIX
anmumen 6 Mmeduyune. VICKyCCTBEHHOE OIIOJOTBOpEHHE. PeKoHCTpyKuus
SMIEKIIETOK U KIOHUPOBAHUE XKUBOTHBIX. METOJ TpaHCIJIAaHTALMU SIAEP KIETOK.
Texnonocuu 0300p086IeHUs, KYJIbMUGUPOBAHUS U  MUKDOKIOHATbHOZ20
DA3MHOIICEHUS CENbCKOXOZAUCMBEHHBIX KVIbMYD.

XpoMOCOMHass W T€HHas WHXeHepus. VICKyCCTBEHHBIM CHHTE3 I€HAa H
koHcTpyupoBanue pekomOuHantubix JJHK. Cozoanue mpanceennvix opeanuzmos.
JIOCTMKEHUT WM NEPCHEKTHBBI  XPOMOCOMHOM M TE€HHOM  MHXEHEPHHU.
DKOJOrMuecKHue U ITHUECKHUE MPOOJIEMbl TeHHON WHKEHEPHUH.

Menununckue ouorexnosnioruu. [locrrenomuas mudponas mequiuna. TP -
JMarHocTUKa. MeTa0oJIOMHBI aHaIU3, TEHOIEHTPUYECKUM aHalIu3 MpoTeoMa
YEeJIOBEKa I OLIEHKH COCTOSIHUSA €ro 340poBbs. VCIOJb30BaHHWE CTBOJIOBBIX
kineTok. TaprerHas Tepanus paka. 3D-Ouommkenepuss s pa3paboTku
(yHIaMEHTAIbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTMH, CO3JaHUS KOMILJIEKCHBIX
TKaHEW COYeTaHUEM TEXHOJOTUH TPEXMEPHOTro OMOMPUHTHUHTA U cKa(doIaIuHTa
JUISL PELLICHMS 3a]1a4 [IEPCOHATN3UPOBAHHON MEIUIUHBI.

Co3naHue BEKTOPHBIX BaKLMH C LENbI0 OOecredeHus] KOMOMHUPOBAHHOM
3amuThl oT Bo30Oyauteneir OPBU, ycraHOBiieHHE MOJEKYISPHBIX MEXaHHU3MOB
dbynakimonupoBanusi PHK-cogepskanux BHUpYCOB, BBI3BIBAIOIINX 0COOO OMAacHBIC
3a00JICBaHMS YEJIOBEKA M )KUBOTHBIX.

JlemoHcTpanuu

Tabmuer u cxemsl: «Mcnonb3oBaHNEe MUKPOOPTaHU3MOB B TIPOMBIIIIICHHOM
IPOU3BOACTBEY, «KileTouHas nHKEHEpUs», «[ €eHHass HHKEHEPUS.

JladopaTopHas padora «/3ydenrne 00bEKTOB OMOTEXHOIOTHI.

IIpakTnueckas padora «llogydyeHrne MOITOYHOKUCIBIX TPOAYKTOB.

JKckypeusi «bUOTEXHONIOTMST — BaKHEWIAs MPOU3BOAUTENIbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTMYECKOE TPOU3BOJICTBO)».

11 KVIACC

Tema 1. 3apoxaeHue ¥ pa3BuTHE 3BOJILUMOHHBLIX MNMPEACTABJICHUN B
OuoJiorumn

OBomonmonHass Teopusa Y. JlapBuHa. Ilpeanocblikv BO3HUKHOBEHUS
napBuHnA3Ma. JKu3Hb 1 Hay4yHas nesaTenbHocTh Y. JlapBuHa.
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JBrKy1ue cuibl HBONIOIUY BU0B 110 Y. [lapBuHY (BbICOKast MHHTEHCUBHOCTD
pa3sMHOXKEHUS OpPraHU3MOB, HACJIEJICTBEHHAas W3MEHUMBOCTh, Ooppba 3a
CYILLECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBII 0TOOD).

Odopmnenue cunrernueckod teopun sBomonuu (CTI). Heurpanbhas
Teopusi HBomonuu. CoBpeMeHHass JBOJIIOLMOHHAS ~ OWONIOrHs. 3HA4YeHUE
HBOJIIOLIMOHHOM TEOPHH B (POPMHUPOBAHUH €CTECTBEHHO-HAYUYHOI KapTUHBI MUpA.

JemoHcTpanuu

[Toprpersr: Apucrorens, K. JIunnen, K. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kiosbe, Y. Hapsun, C. C. YerBepuxos, 1. U. HImaneraysen, Jx. Xonzaeitn, . K.
benses.

Tabmuubr u cxembl: «Cucrema xuBoii mnpuponsl (mo K. JlunHero)y,
«Jlecthuna >xuBbIX cymecTB (mo Jlamapky)», «Mexanusm (opMupoBaHus
npucnocoOieHnd y pacteHud u KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
Mappyta nyremectus Y. lapsunay, «Haxonku Y. apBuHay, «PopMbl 00pbOEI
3a cyuiecTBoBaHue», «lloponbl romyoei», «MHoroodbpasue KyJIbTypHBIX (opM
KammycTe, «[lopoasl JOMamIHUX KUBOTHBIX», «Cxema 00pa30BaHUsl HOBBIX BHUJIOB
(mo Y. [HapBuny)», «Cxema COOTHOIIEHUS JBWXYIIUX CHJ DBOJIIOIUNY,
«OCHOBHBIE ITOJIO)KEHUSI CUHTETUYECKON TEOPUU 3BOJIIOLIAW.

Tema 2. MUKpPOIBOIIOLHA U €€ Pe3yJIbTATHI

[Tomynsauus Kak 3leMeHTapHas eIWHMIA 3BOIoUUH. COBPEMEHHBIE METO/BI
OLICHKM TE€HETUYECKOro pa3sHooOpa3usi M CTPYKTyphl mnonysinuil. M3meHenue
reHooHJla TMONYJSLMKA Kak »JIEMEHTAapHOE DSBOJIOIMOHHOE sBJIEHHE. 3aKOH
reHeTnyeckoro pasHoBecus JIx. Xapau, B. BaiitnOepra.

DneMeHTapHble (DAKTOPhI (IBIKYIIME CHUJIBI) HSBOJIOIUU. MyTalmOHHBIN
nporiecc. KomOuHaTuBHAs W3MeHUYMBOCTH. Jlpeitd TreHOB — ciydaiiHbIe
HEHANPABJIICHHbIE M3MEHEHMsI 4YacToT ajiened B momyisuuax. Oddext
ocHOBaTens. JDgpgexm Oymuviiounozo copaviuka. CHudiceHue 2eHemuiecKko2o
pasnoobpasus: npuuunsl u creocmeus. llposenrenue >¢ppexma Opetigha 2enos 6
bonvumux u  manvix  nonyaayusx.  Mwurpanun.  V3omsmus  TIOMYJISIIIMM:
reorpadudeckas (mpocTpaHCTBEHHAs ), OMOTIOTHYecKas (PETPOTyKTHBHAS).

EcrecTtBeHHBI 0TOOp — HampapiIstomuil ¢(akTop dBoOIONUUA. DOpPMEI
€CTECTBEHHOr0  OTOOpa:  ABWXKYILMWA, CTAOWIM3UPYIOUIUMH,  Pa3pbIBAIOIIMIA
(nm3pynTuBHbIii). [lonoBoli or6op. BO3HMKHOBEHHE M 3BOJIOLUS COLMAIBHOIO
IOBEJICHUSI )KUBOTHBIX.

[IprcnocOONEHHOCT,  OPraHU3MOB  KaK  PE3yJbTaT  MHUKPOIBOJIOLIMH.
Bo3HukHOBeHHME ~ TPUCHOCOOJEHWM y  opraHu3mMoB.  Apomopdo3bl U
uanoanantanuu. IlpuMepsl mpucnocoOiIeHnil y opranu3MoB: MOp(OJIOruyecKue,
dusnonoruyeckue,  OMOXUMHUYECKHE,  MoBeAeHUYeckue.  OTHOCUTENbHOCTh
IPUCIIOCOOJIEHHOCTH OPraHU3MOB.
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Bun, ero xkputepum u CTpykTypa. BumgooOpazoBaHue Kak pe3ynbTar
MUKpo3BoMtonMu. M3onsauusa — kmoueBoil (aktop BupooOpazoBanus. Ilytu u
CIIOCOOBI BUJI000pa30BaHUS: aJJTONaTPUYECKOE (reorpaduueckoe),
CHUMITIaTPUYECKOE (9KOJIOTHUYECKOE), «MTHOBEHHOE (monurIonIU3aIus,
rudpuauzanus). JJnuTensHOCTh 3BOJOLUOHHBIX MTPOLIECCOB.

Mexanu3mMbl GOpMUPOBAHUST OMOJIOTUYECKOTO Pa3Ho00pasusl.

Ponp  »BomonmonHod Ouonoru B pa3paboOTKe HAYYHBIX METO/OB
coXpaHeHHsI OMopa3zHooOpasusi. MUKPOIBOIIONMS U KOIBOJIIOIUS MAPa3UTOB U UX
X03sieB. MexaHu3mbl (POPMUPOBAHMSI YCTOWIUBOCTH K aHTUOMOTHUKAM M CIIOCOOBI
O0pBOBI C HEl.

JleMoHCcTpanuu

[Toptpertsr: C. C. YUerBepukos, J. Maiip.

Tabmuupt u cxembl: «MyTalMoHHass U3MEHUYMBOCTHY, «llomynsunonHas
CTpYKTypa Buza», «Cxema mposiBiieHUs 3aKoHa Xapau—BaitnOepray, «/IBuxymue
CWJIBI HBOJIIOIUNY, «IKOJOTHYECKass M30JSIUs MONYyIsSUA CeBaHCKOM (openny,
«['eorpadmyeckas UM30SAMMS  JIUCTBEHHUIBI CUOUPCKOM U JIMCTBEHHUIIBI
naypckoit», «llonmymsaiuoHHbIe BOJTHBI YUCIEHHOCTH XUITHUKOB U KEPTBY», «Cxema
NEUCTBUSI €CTECTBEHHOTO O0TOOpa», «®PopMbl OOpHOBI 3a CYIIECTBOBAaHHUEY,
«BaaycTpruanbablii MenaHu3mM», «KuBble UCKommaeMbie», «[lokpoBuTenbcTBEHHASA
OKpacka KUBOTHBIX», «IIpenynpexnaromias OKpacka KUBOTHBIX),
«Dusznonornyeckue agantauum», «lIpucnocoOIeHHOCTh OpPraHu3MoOB U €€
OTHOCUTENIbHOCTBY, «Kputepun Buma», «Buabl-nBolinnku», «CTpykTypa BUAa B
npupone», «CrnocoOwsl BHmooOpazoBanusy, «l eorpaduueckoe BHUI000pa30OBaHUE
TPEX BHUJIOB JIAHJBIIICH», «IKOJOTMYECKOE BHUJI000pa30BAHME BUJOB CHUHUILY,
«Tonumnoner pacteHuity, «KamycTHO-peIedIHbIN THOPHITY.

O6opynoBanue: repdapuu pacTeHUH, KOJIEKIIMM HACEKOMBbIX, Yyyena NTHI] U
3Bepeil C MpUMepamMu Pa3IMYHBIX MPUCIIOCOOJCHUN, Yydeja ITHII U 3BEpeu
pa3HBIX BHUJOB, TrepOapuu pacTeHU ONM3KUX BUJOB, OOPa30BaBIIUXCS
Pa3IMYHBIMU CIIOCOOAMHU.

JlabopaTropHass paGora «BplsiBI€HHE H3MEHUYHMBOCTH Yy OCOOEH OHOro
BUJI».

JlaGopaTtopunass  pabora  «lIpucrocoOsieHust  OpraHM3MOB U UX
OTHOCHUTEJbHAS 1IEJIECO00Pa3HOCTHY.

JladopaTtopHas pabora «CpaBHEeHHE BHJIOB 1O MOPQPOIOTUYECKOMY
KPUTEPUION.

Tema 3. Makpo3BoIIOLHA U €€ Pe3yJbTAThI

Metonbpl HM3ydeHUA  MaKpO3BOJIOUUM. [lal€eoOHTONOrMYEecCKue  METOABI
u3ydeHus: HBomouuu. llepexognpie  (QopmMbl M (PUIOrEeHETHUYECKHE  PSAJIbI
OpPraHU3MOB.
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buoreorpadguueckue metroapl u3ydeHus: sBoitonuu. CpaBHeHUE (IIOpHI U
(ayHbl MaTrepukoB U OCTpoBOB. buoreorpaduueckue obmactu 3emun. Bumbi-
SHJEMUKH U PEIIUKTHI.

OMOpPHOIOTUYECKUE U CPABHUTEIBHO-MOP(OIOrUUECKUE METO/bl U3y4EHUS
ABOMIOIMHU. ['eHeTMueckne MeXaHW3Mbl JBOJIIOLMH OHTOI€HE3a W MOSIBICHHUS
SBOJIOUMOHHBIX  HOBLIECTB. ['OMOJIOTMYHBIE W  QHAJOTWUYHBIE  OPraHBbL.
Pyaumentapuble  opranbl W aTaBU3Mbl.  MOJEKYJISIpPHO-TEHETUUECKHUE,
OMOXMMUYECKHUE W  MATEeMaTU4YEeCKME  METOJbl  M3y4YEHHS  SBOJIOIUHU.
['omonoruynsie reHbl. COBpEeMEHHbBIE METOJbI MOCTPOCHHUS (HUIOTCHETUYECKUX
JIEPEBHEB.

XPpOMOCOMHBIE MYTallUH U 3BOJIIOLMSI TEHOMOB.

OOmme 3aKOHOMEpPHOCTH (MpaBWjia) dBOMOUUA. [Ipunyun cmenvl QyHKYUIL.
HeoOpatumocts sBomtonnu. ApanTuBHas paguanus. HepaBHOMEPHOCTh TEMIIOB
ABOJIIOLU Y.

JleMoHCcTpanumn

[Hoptpetsl: K. M. Bap, A. O. KoBanesckuii, @. Mrosuiep, 3. I'ekkensb.

Tabmuuer u cxembl: «DuiloreHeTHYECKUil psl Jomaan», «ApXeonTepUKC,
«3Bepo3yObie  smiepb»,  «Creromedans»y,  «Punmodutsr»y,  «CemeHHBIE
MaropoTHUKW», «buoreorpapuueckne 30Hbl 3emin», «peiid KOHTUHEHTOBY,
«PenukThl»y, «HauampHble cTaguu SMOPHUOHAILHOTO PAa3BUTHUSL TMO3BOHOYHBIX
KUBOTHBIX», «l'OMOJIOTMUHBIE M AHAJOTUYHBIE OpraHbe», «PyaumMeHThD,
«ATaBU3MBI), «XPOMOCOMHBICE HAOOpPHI 4YEIOBEKa M IMUMIIAaH3e», «lmaBHBIC
HampaBJICHUs 3BOTIOIUNY, «OO0II1e 3aKOHOMEPHOCTH SBOJTIOIIII .

OGopynoBaHue: KOJJICKIMH, TrepOoapuu, MYJSDKHM MCKOMAeMbIX OCTaTKOB
OpPraHU3MOB, MYJISI>KM TOMOJIOTUYHBIX, aHAJIOTMYHBIX, PYJIUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIMM HACEKOMBIX.

Tema 4. Ilponcxoxaenne u pa3BuTHe KU3HU Ha 3eMie

Hayunble TUMOTE3bl NPOUCXOXKIEHUS JKU3HM Ha 3emiie. AOUOreHe3 Hu
naHcnepmusi. [JloHayduHble MpeCTaBICHUS O 3apOKICHUM KU3HU (KPEALIMOHU3M).
['mnore3a NOCTOSSHHOTO CaM03apOKICHUA )KU3HU U €€ onpoBepxkeHue onbitaMu O.
Penu, JI. Cnannanuanu, JI. [Tacrepa. [IporcxoxaeHre )Ku3Hu U aCTPOOHOJIOTHS.

OcHOBHBIE JTallbl HEOPraHU4ECKON 3BOJIIOLUH. [InanerapHas
(reojoruyeckas) SBONIONHMSA. XHUMHYECKas OdBOJIONUA. AOHOTCHHBIM CHHTE3
OpraHv4eckux BemecTs u3 Heopranndeckux. Omeir C. Mwummepa u I'. FOpu.
OG6pazoBanue mnoauMepoB u3 MoHoMepoB. KoanepBarHas rumnoreza A. .
Omnapuna, Tunore3a nepBu4aHoOro Oynpona JIk. XonjaeitHa, reHeThIecKasi TUIoTe3a
I'. Ménmnepa. Pubosumbr (T. Yex) m rumoresa «vupa PHK» V. TI'mnbepra.
®opMupoBaHUE MEMOPAH U BOSHUKHOBEHUE MTPOTOKJIETKH.
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HUcropus 3emumm u Meroasl €€ wu3ydeHus. lckomaemble opraHuyecKkue
octaTtku. ['eoxpoHosmoruss u e€ wmeronbl. OrTHocuTenpHass ©  aOCONIOTHAs
reOXPOHOJIOTH. ['€0XpOHOIOrnyecKast mKaja: 30Hbl, 3Pbl, HIEPUOIbI, STTOXH.

HavanpHble s3Tanbl opraHuyeckoil sBomtounu. [losiBlieHHE W 3BOMIOLUA
NEPBBIX KJIETOK. DBOMIOIUS MeTa0onu3Ma. BO3HHMKHOBEHHE MEPBBIX 3KOCHCTEM.
CoBpeMeHHBbIE MUKPOOHBIE OMOTIEHKHM KaK aHaJjor MEPBBIX Ha 3eMie COOOIIECTB.
CrpomaronuTtsl. [IpokapruoThl U 3yKapuOTBHI.

[IpoucxoxaeHue 3yKkapuoT (CMMOHOreHe3). DBOJIOLMOHHOE TPOUCXOXKICHUE
BUpYCOB. [IpoMCXOXIEHHE MHOTOKJIETOYHBIX OpPraHu3MOB. BO3HUKHOBEHHE
OCHOBHBIX I'PYIIT MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tamnbl IBOJIOLUU BhICHINX pacTeHui. OCHOBHBIE apoMOp(do3bI
pactennii. Bpixom pacreHnii Ha cymy. IlosiBieHHe CIIOPOBBIX pPacTEHHUW U
3aBoeBaHue uMu cymu. CemeHHble pacTeHud. lIpoucxoxaeHne [BETKOBBIX
PacTCHUM.

OcHOBHBIEC 3Tamnbl 3BOJIOLUUU >KUBOTHOrO Mupa. OCHOBHBIE apomMopdo3bl
KHUBOTHBIX. Benzckas ¢dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX
TunoB. [lepBbie XOpaoBbIE KUBOTHBIE. JKU3HB B BO/E. DBOMIOIUS MO3BOHOYHBIX.
[Ipoucxoxnenue ampubuii u pentwinil. [IpoucxoxaeHue MIIEKOMUTAIOMUX |
ntul. Ilpuaoun kmouyeBoro apomopgoza. OcBoeHue O€ClO3BOHOYHBIMH U
MO3BOHOYHBIMHU KUBOTHBIMU CYIIU.

Pasutre ku3HM Ha 3eMie IO 3paM U IEPUOAAM: apXeu, IMPOTEPO30U,
najgeo3oM, Me3030M, KaifHo30M. OOmias  XapakTepucTHKa  KiIuMmara |
reoJIOrH4eckux mnpoueccoB. [losiBleHne M pacuBET XapaKTEPHBIX OPraHu3MOB.
VYrieobpazoBaHue: ero ycaoBUs U BIUSHUE HA Fa30BbI cOCTaB aTMOC(hEPHI.

MaccoBble BBIMUpPAHUSI — KOJIOTMUECKUE KPU3UCHI Tpouuioro. [IpuduuHel u
CJIEICTBUSL MAacCOBBbIX BbIMUpaHUW. COBPEMEHHBIA 3KOJIOIMYECKUN KPHU3UC, €ro
ocobennoctu. [Ipobnema coxpanenus OuopazHoodpasus Ha 3emiie.

CoBpeMeHHasi cucTeMa opraHndeckoro mupa. I[lpuHuunel knaccupukanuu
opranu3mMoB. OCHOBHBIE CHCTEMAaTUYECKHUE TPYIIIBI OPraHU3MOB.

JleMoHCcTpanuu

IToptpetsr: @. Penu, JI. Cnamnannanu, JI. Ilactep, 1. . Meunukos, A. M.
Omnapun, x. Xonnpein, I'. Mémnep, C. Mumnep, I'. IOpu.

Tabmuubl 1 cxeMbl: «Cxema omnbita @. Penny», «Cxema onwita JI. ITactepa no
U3YYEHUIO CaMO3apoxIeHus Xu3Hu», «Cxema ombita C. Mumnepa, I'. FOpu»,
«JTanbl  HEOPraHWYECKOW  JBOMIOIMN»,  «[ €OXpOHOJIOTMYECKAasT — IIKaJIay,
«HauanpHble dTarbl OPraHUYecKor SBOMIOIUNY, «CxeMa 00pa3oBaHUS IYKAPUOT
nyréM cuMmOuoreneza», «Cucrema >KUBOM Tpuponb», «CTpoeHuE BHpYyCay,
«Apomopdo3bl  pacteHuit»y, «PuHHOPUTH), «OIHOKIETOYHBIE BOIOPOCIN,
«MHoOroknerounsie Boaopocan», «Mxwu», «llanopotHukn», «l onoceMeHHbIE

25



pacteHus», «OpraHbl LBETKOBBIX pacTeHUi», «(CxeMa pa3BUTUA KUBOTHOIO
Mupa», «Apomopdo3bl KUBOTHBIX», «lIpocteitmue», «KumeuHononaocTHbIEY,
«IInockue YEpBUY, «YneHucToHoruey, «PBIOBIY, «3eMHOBOHBICY,
«IIpecmbikaromuecs», «lItumpy, «Mnekonuraroume», «Pa3BuTue XU3HH B
apxeuckoil ape», «Pa3BuTue )XU3HU B MPOTEPO30MCKON 3pe», «Pa3BuTue *KU3HU B
MaJICO30UCKOU 3pe», «Pa3BUTHE )KU3HU B ME3030MCKOMN 3pe», «Pa3BuTHe )XKU3HU B
KaitHO30MCKOM 3pey, «CoBpeMEHHast CUCTEMA OPraHUYECKOIO MUPay.

OGopynoBanue: repbapuu pacTEHUN pa3IUUHBIX OTJICNIOB, KOJIICKIIMU
HAaCEKOMBIX, BJIQXXHBIE MpPEMapaTbl KUBOTHBIX, PAKOBUHBI MOJITIOCKOB, KOJUIEKIIMHU
UTJIOKOXKUX, CKEJIEThl TO3BOHOYHBIX JKMBOTHBIX, Yyyela NTULl U 3BEpEH,
KOJUIEKIIMA OKAMEHEJIOCTEM, TMOJE3HbIX HCKOMAEMBIX, MYJSKM OPraHUYECKUX
OCTaTKOB OPraHU3MOB.

Bupryanbnas  sgaGoparopHass padora «MopaenupoBaHue — ONBITOB
Munepa—tOpu 1o u3ydenunto abMOreHHOro CHHTE3a OPraHUYECKUX COCIMHEHUN B
NEPBUYHON aTMOChepe».

JlaGopaTopuas pabGora «/3ydeHue W oOMUCaHUE HCKOIAEMBIX OCTaTKOB
JTPEBHUX OPraHU3MOBY.

IIpakTnueckas padora «M3ydeHne ocOOEHHOCTEW CTPOCHHSI PACTCHHI
Pa3HBIX OTIIEJIOBY.

IIpakTnueckas padora «/3yueHne ocoOOEHHOCTENW CTPOCHHS MTO3BOHOYHBIX
YKUBOTHBIX).

Tema S. IIpoucxoxaenue yea0BeKa — AHTPONOr eHe3

Paznenel u 3anaum anTpononoruv. MeTo bl aHTPOIIOJIOTHH.

CraHoBNE€HHE TPEACTABICHUN O MPOUCXOXKIACHUM YeJIOBEKa. PenurunosHbie
B033peHUsl. COBpEMEHHbBIE HAYUHBIE TEOPHUHU.

CX0ACTBO YenoBeKa C KUBOTHBIMUA. CHCTEMATUYECKOE MOJIOKEHUE YEIOBEKA.
CBugerenbcTBa  CXOACTBA  YEJIOBEKA  C  JKUBOTHBIMH:  CPaBHUTEIBHO-
Mopdosorunyeckue, IMOPHOIOTHIECKHE, (U3HOTIOT0-OMOXUMUYECKHE,
noBefeHYeckre. OTIMYMS YEIOBEeKa OT KUBOTHBIX. [IpIMOXO0XKIEHHE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE rOJIOBHOrO MO3ra U BTOPOU CUTHAIBHOU
CUCTEMBL.

JBrxymue cuiibl (pakTopbl) aHTPONOreHe3a: OMOJIOTHYECKHUE, COLMAIIBHBIE.
CooTHolieHre OMOJIOrMYECKUX U COIHMAIIBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.

OcHOBHBIE CTauU aHTpororeHe3a. PaHHHe 4YenoBeKOOOpa3HbIe O00E3bsIHBI
(IPOKOHCYJIBI) U pPAHHUE TTOHTHIBI — OOIIUE MPEAKU YeTOBEKOOOpa3HbIX 00€3bsH U
moJel. ABCTPalIONUTEKH — JIBYHOTHE NpEAKHU Jrofel. UenoBek yMenblil, repBbie
V3TOTOBJICHUSI OpYIUi Tpyaa. UenoBeK MpAMOXOIAIIMN U MEPBBIA BBIXOJ JIFOACH
3a  mnpeaenasl  Adpuxku. YenmoBek redaenbOeprckuii  — oOmMM  MPEeoK
HEAHJIEPTAIBCKOrO YEJIOBEKA U YEIOBEKA Pa3yMHOro. UenoBeKk HEaHIEepTAIbCKHUI
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KaK BHUJ JIOJIEd XOJOJHOrO KiMMaTa. YenoBeK pa3yMHbII COBPEMEHHOIO THIIA,
JICHUCOBCKMU YEJIOBEK, OCBOEGHHWE KOHTMHEHTOB 3a MpenaenamMu AQpuku.
[lameoreneTnka 1 najaeoreHOMHUKA.

OBOJIIOLIMSI COBPEMEHHOro 4enoBeKka. EcTecTBeHHbI 0TOOp B MOMYJISALUAX
yenoBeka. MyTanuoHHbI npouecc U nonumopdusm. I[lonmynsiiMOHHBIE BOJIHBI,
npeiid reHoB, murparus U «3G@dEKT OCHOBATENS» B MOMYISIUAX COBPEMEHHOTO
YeJoBeKa.

Yenoseyeckue pacel. llondatue o pace. bonbmue pacel: eBporeonaHas
(eBpasuiickas),  aBCTpajo-HErpowaHas  (3KBaTOpUalbHasi),  MOHTOJOWJIHAS
(a3maTcko-amMepuKaHckas). Bpemss u myTu pacceneHusi 4eloBeKa IO IJIaHEeTe.
EnuacrBO  yenoBeueckux — pac. HaydHas  HECOCTOATENBHOCTH — pacH3Ma.
[Ipucrnoco0neHHOCTh YeoBeKa K pa3HbIM YCIOBHUSM OKPYXKAroIIeW Cpebl.
Brnusgnue reorpaduueckoit cpenbl U apeidda TeHOB Ha MOpPGOIOTHIO U
(U3NOIOTHIO YeNTOBEKa.

MexaucuuIuiiHapHble  METoAbl B (Qu3nueckodl  (OMOJIOTrHYecKoi)
AHTPONOJIOTHH.  ODBOJIOUMOHHAS  QHTPOMNOJIOTHSA W MAJCOAHTPONOJIOTHS
YEJIOBEYECKUX MNOMyJsiui. bruoconuanbHble MCCIEIOBaHUS MPUPOABLl YEIIOBEKA.
HccnenoBanue KOABOMIOLMY OMOJIOTMYECKOT0 U COLIUAIBHOIO B YEJIOBEKE.

JleMOHCcTpanuu

IToprpetsr: Y. lapsun, JI. Jluku, . f. Porunckui, M. M. I'epacumos.

Tabmuupbl U cxembl: «MeToJIbl aHTPOIONIOTHNY, «[ 0JIOBHOM MO3T UeoBEKaY,
«YenoBekooOpa3Hbie 00€3bsHB», «CKeleT 4YeloBeKa U CKEJIeT IIMMIIaH3e»,
«PynMMEHTHI U aTaBU3MBbDY, «J|BUKYIIIME CUJIBI aHTPOIIOT€HE3a», «DBOIIOIMOHHOE
IpPEBO  4YEJIOBEKa», «ABcCTpasonutexk», «YemoBek  ymenslit», «YenoBek
NPAMOXOAAIININY, «/[eHncoBckuil uyenoBek» «Heannepranbip», «KpoMaHbOHIIB,
«IIpenku yenoBekay», «ITarbl HIBOJIIOLHNH YelIOBEeKay, «Packl uenoBekay.

ObopynoBaHue: MyJSDKM — OKaMEHENIOCTEW, TMPEAMETOB  MaTepHaIbHOM
KyJIbTYpbl TpPEIKOB dYeloBeka, penpoaykuuu (dotorpadhum) KapTuH C
MudonornueckuMu U OUONEHCKUMM CIO)KETaMHM TPOUCXOXKJICHUS YEJIOBEKa,
¢doTorpadun HaXOAOK UCKOMAEMbIX OCTAaTKOB UEJIOBEKa, CKEJIET YeI0BeKa, MOJCIb
yeperna 4YeJOBEKa W 4epena IIMMIIaH3€, MOJIEb KHCTH YEJIOBEKa M KHUCTHU
LIMMIIaH3€, MOJENH TOpca MPEIKOB YETIOBEKA.

JlaGopaTtopnass padora «M3yueHue o0OCOOCHHOCTEH CTpPOCHUSI CKejeTa
YEJI0BEKA, CBSI3AHHBIX C MPSMOXO0XKICHUEM.

IIpakTuyeckas padora «/3ydeHue SKOJOrHUECKUX afanTauui YEJI0BEKA.

Tema 6. Jkonorussi — Hayka O B3aMMOOTHOLIEHUSIX OPraHU3MOB H
HAJOPraHU3MEHHBbIX CHCTEM C OKPYKaIouleH cpeaoi
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3apoxkaeHue U pa3BUTHE 3Kojoruu B Tpynax A. ['ymGonsara, K. @. Pynse,
H. A. CesepuoBa, 3. I'ekkensi, A. Tenciu, B. H. CykauéBa. Paznensl u 3agauu
9KOJIOTUH. CBSI3b 9KOJIOTHH C APYTUMU HAYKAMH.

Metonsl skonoruu. [lonmeBbie HaOMOAEHUS. DKCHEPUMEHTHI B 3KOJOTHU:
OpUpOIHbIE M JabopaTopHble. MogenupoBaHue B 3KOJOTMU. MOHUTOPUHT
OKpY KaroIIel Cpe/ibl: JIOKAIbHBIN, PErHOHAIBHBIN U TJI00ATbHBIN.

3HaueHUE DSKOJIOTMYECKMX 3HAHMM NI 4YeJIOBEKa. DKOJIOTMYECKOE
MHPOBO33pEHUE KaK OCHOBA CBA3EH 4YEJIOBEUECTBAa C Npuponon. PopMHpOBaHHE
AKOJIOTMYECKOMN KYJIBTYPBI M SKOJIOTMYECKON IPaMOTHOCTH HACEIECHUS.

JlemoHcTpanuu

[Toptpetsr: A. I'ymGomsar, K. ®@. Pynse, H. A. CeBepuos, 3. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuupbr u cxemsl: «Pasznensl sxonorum», «Metoael skonorum», «Cxema
MOHHTOPHUHTIA OKPYXKAIOIIEN CPEIBD».

JladopaTopHas padora «M3yuenne METOJI0B JKOJIOTUYECKHUX
HCCIIEOBAHUI.

Tema 7. Opranusmsl 4 cpea 00UTAHUA

Okonoruueckre (akTopbel U 3aKOHOMEPHOCTH MX AercTBud. Knaccuduxarms
AKOJIOTMYECKUX (DAaKTOPOB: aOMOTHYECKUE, OMOTUYECKUE, aHTPONOreHHbIe. O01ne
3aKOHOMEPHOCTH JEUCTBHS dKoJornueckux ¢akropos. IIpaBuno munumyma (K.
Mnpenrens, FO. JIubux). TomepaHTHOCTb. DBPHUOMOHTHBIE M CTEHOOMOHTHBIE
OpPraHHU3MBI.

AbGuotnueckue (daktopel. CBeT Kak dKojorumdeckuii Qaxrop. JleiicTBue
Pa3HBIX YYaCTKOB COJHEYHOrO CIIEKTpa HA OPraHU3Mbl. DKOJOTHYECKHE TPYIIIHI
pacTeHUil M JKUBOTHBIX II0 OTHOLICHHIO K cBeTy. CUTrHaJbHas poJib CBETA.
DoTOonepruoan3M.

Temneparypa kak »skonorunueckuid (akrop. J[eiictBue Temieparypbl Ha
opranu3Mbl. [IoMKUIOTEpPMHBIE U TOMOWOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTCHOTEPMHBIE OPTaHU3MBI.

Bnaxxnoctp kak osxomormueckuii ¢axrtop. I[IpucmocoOneHus pacTeHuid K
nojaepkaHuio BogHoro Oananca. Kiaccugukanus pacTeHHIl 1O OTHOIIEHHIO K
Boze. [IpucnocoOiennst >KMBOTHBIX K MU3MEHEHHIO BOJHOTO PEXHUMA.

Cpenbl oOMTaHUSI OpPraHMW3MOB: BOJHAs, HA3€MHO-BO3IYILHAs, IOYBEHHA,
ryOMHHAsT  TOJIOYBEHHAs, BHYTPUOpPTaHW3MEHHas.  DU3MKO-XMMHUYECKHE
O0COOEHHOCTU cpell oOuTaHusi opranu3moB. [IpucnocoOieHus OpraHu3MoB K
JKU3HH B Pa3HBIX Cpeax.

buonornueckue putmbl. BHemHne m BHyTpeHHHE pUTMBL. CyTOYHBIE H
roguyHbie puTMBbI. [IprCcOCOOJEHHOCT, OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUU KU3HMU.
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Kuznennsie Qopmbl opranusmoB. lloHste o Ku3HEeHHOU (opme.
XKuzHeHHble pOpMBI pacTEHUIL: 1€PEBBS, KyCTAPHUKHU, KyCTAPHUUKH, MHOTOJIETHUE
TpaBbl, OJHOJIETHHE TpaBbl. KHU3HEHHbIE (OPMBI KUBOTHBIX: THIPOOUMOHTHI,
re0OHOHTHI, a3pOOHNOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buornueckue (akTopsbI. Buner OMOTMYECKUX  B3aUMOJCHUCTBHIA:
KOHKYPEHIUS, XUIIHUYECTBO, CUMOMO03 U ero ¢opmel. [lapazutusMm, koomneparus,
MyTYyaian3M, KOMMEHCaIM3M (KBapTUPAHTCTBO, HaxJieOHU4YecTBO). Herpoduueckue
B3auMojeiicTBUsl  (Tomuueckue, (dopuueckue, (pabpuueckue). 3HaUCHHUE
OMOTHMYECKNX B3aUMOACUCTBUM [IJIs1 CYIIECTBOBAHHUSA OPraHW3MOB B CpEle
obutanud. [I[pyHIUIT KOHKYPEHTHOT'O UCKIIIOUECHHUSI.

JleMoHCcTpanuu

Tabmuubr u cxembl: «OKojoruueckue ¢GakTopb», «CBETOBOM CHEKTpPY,
«IKOJIOTUUECKUE TPYNIIbI )KUBOTHBIX IO OTHOLIEHHUIO K CBETY», «TEmIOKpOBHBIE
AKUBOTHBIE», «XOJIOAHOKPOBHBIE JKUBOTHBIEY», «DU3HOJOTMYECKHE afanTaluu
KUBOTHBIX», «Cpenbl oOUTaHUSI OpPraHU3MOBY», «bBHOJIIOrHYECKUE PUTMBDY,
«Kuznennole  ¢GopMbl  pacteHHil», <«KusHeHHBIE  (QOPMBI  KHUBOTHBIXY,
«JKOCUCTEMA IIMPOKOJIMCTBEHHOTO JIECA», «IKOCUCTEMA XBOMHOIO Jecay, «llenu
NUTaHUS», «XUIHU4YecTBO», «llapazutuzmy, «Konkypenuus», «CuMOu03»,
«KoMmeHcammzmy.

O6opynoBanue: repbapuu pacTEHUW U SKUBOTHBIX, MPUCIOCOOJIEHHBIX K
BIMSHUIO PA3IMYHBIX HKOJOIMYECKUX (DaKTOpOB, repOapuu CBETOIIOOMBBIX,
TEHEJIIOOMBBIX M TEHEBBIHOCIUBBIX PAaCTEHUH, CBETONIOOUBBIC, TEHETIOOUBBIE U
TEHEBBIHOCJIMBbIE KOMHATHBIE PACTeHUs, repOapruu U KOJUICKIIUU TEIUIONOOUBBIX,
3UMOCTOMKHX, MOPO30yCTOMYMBBIX PACTeHH, dyydena MTUIl U 3Bepe, repodapuu
pacTeHuii, OTHOCSIUXCSA K rurpodutam, kcepoduram, me3opuTam, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJUJIEKIMHU KUBOTHBIX, OOUTAIOIIUX B Pa3HBIX Cpeaax,
repbapuu M KOJJIGKIMM pACTEHUH U IKUBOTHBIX, OOJIQAAIOIIUX dYepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM M3MEHEHHSIM YCIOBUW KHU3HU, TepOapuu u
KOJUIEKIIMM PACTEHUN U >KUBOTHBIX PAa3IMYHBIX >KHU3HEHHBIX (POpPM, KOJUIEKIIUH
KUBOTHBIX, YJACTBYIOLIMX B Pa3JINYHBIX OMOTHUECKUX B3aUMOJICHCTBUSAX.

JlabopaTtopHas pabora «BblsBiIeHUE MPUCTIOCOOJICHUN OpPraHU3MOB K
BJIMSTHUIO CBETAY.

JlaGopaTtopuass paGora «BbIsIBICHHUE TPUCTIOCOOJICHUNH OpPraHu3MOB K
BIIUSIHUIO TEMIIEPATYPHI.

JlaGopaTtopHass paGora «AHATOMHYECKUE OCOOCHHOCTU PACTCHUN U3
Pa3HBIX MECT OOMTAHUS.

Tema 8. Jkos10orust BUA0B U NOMYJISALMI

OKOJIOTUYECKUE  XapaKTEPUCTUKU  MOMYJSLHUU. [lomynsauust ~ Kak
Ouomnorudeckas cucrema. Poiib HEOMHOPOHOCTH Cpelbl, (pU3ndecKkux 0aphepoB U
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0COOEHHOCTEW OMOJIOrMM BUJIOB B JOPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYpPHI
nomyisinquid. OCHOBHBIE ITOKA3aTENM IONYJBILUH: YHUCIEHHOCTb, IUIOTHOCTb,
BO3pacTHasi W IIOJIOBasg CTPYKTYpa, POKIAEMOCTb, HIPHUPOCT, TEMI pPOCTa,
CMEPTHOCTb, MUTPALIHSL.

Dkojnornyeckas CTpykrypa nomyisiuuu. OLeHKa YHUCICHHOCTU MOIMYJIALMH.
JluHaMyKa NONYyJSILUM U €€ peryysuus. buoTudyecknid MOTEHIMa MOMYJISLUN.
MopnenupoBaHue JMHAMUKH MOMysUUA. KpuBble pocTa YHCIEHHOCTH NOITYJISILUY.
KpuBble BbDKHMBaHUA. Perynsuus YUCIEHHOCTHM NOMYJSLUNA: poiib (HaKTOPOB,
3aBUCSIIMX U HE 3aBUCSIIHUX OT INIOTHOCTH. DKOJIOIMYECKUE CTPATErMU BUIOB (I- 1
K-cTparerun).

[TonsiTue 00 3KoNOrMYecKo Huile Buaa. MectooOuTanue. MHoromepHas
Mozens dkosorndeckon HumM JIx.M. XarumHcona. Pa3mepsl sKonormyeckou
Huu. [loTeHnumanbHas U peaan3oBaHHAs HUILN.

Bun kak cucrema monyisinui. Apeansl BUAOB. BuIbl M MX JKU3HECHHBIC
CTpaTeruu. JKOJOTrHYECKNE SKBUBAJICHTHI.

3aKOHOMEpPHOCTH IOBEACHUS M MHIpalMil KUBOTHBIX. buonormueckue
MHBA3UU 4YKEPOIHBIX BUOB.

JlemoHcTpanuun

[Toprper: k. M. XaTunHCOH.

Tabmuubr U  cXembl: «DKOJOTMYECKHE XapaKTEPUCTUKU MOIYJISALUNY,
«IIpocTpancTBeHHass  CTpyKTypa mnonyisiuum», «Bo3pacTHble  mupamu bl
nomysiqun», «CKOpOCTh — 3acCeleHMs] I[OBEPXHOCTH  3€MJM  pa3IMYHBIMHU
opranuzMammy, «Mopenp skogorunyeckon Humm /x. M. Xaraunconay.

O6opynoBanue: repOapuu paCTeHUM, KOJUIEKIIUU )KUBOTHbIX.

JladopaTtopHas  padora  «[lpucmocobrmeHuss CcemMsH  pacTeHUd K
PacCEJICHUION.

Tema 9. Dxoirorusi cood1ecTB. IKOTOTHIECKHE CHCTEMBIL.

CoobmectBa opranu3MoB. buornenHo3 u ero crpykrypa. CBs3um Mexay
OpraHu3MaMH B OMOLIEHO3E.

OxocucteMa kak oTkpbiTas cucrema (A. JIx. Tencnu). DyHKUMOHAIBHbBIC
OJIOKM OpraHu3MOB B OKOCHCTEME: MPOAYLEHThl, KOHCYMEHTBI, PEIYLICHTBHI.
Tpopuueckue ypoBHu. Tpoduueckue uenu u cetu. AOHOTHUECKHE OJIOKH
skocucteM. [louBbl U HiIbl B 3k0ocucTemMax. KpyroBopoT BemecTB U MOTOK SHEPTHH
B DKOCUCTEME.

OcCHOBHBIE  TOKa3areau  JKOCHCTEMBI. buomacca ®  NpomyKius.
DKOJIOrMuecKue MUpPaMuIbl Yuces, OMOMacchl U YHEPIHH.

Jlunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HanpaBnenHsle 3aKOHOMEpPHBIE CMEHBI COOOHIECTB — cykueccuu. llepBuuHbie u
BTOPUYHBIE CYKLUECCHM W HX NPUYUHBL. AHTPOIIOT€HHBIE BO3ACHCTBUS Ha
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cykneccuu. Kimmmakcaoe coobmiectBo. buopasHooOpasue u moiaHOTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOWYMBOCTU COOOIIECTB.

[TpupoaHbie 3KOCUCTEMBI. DKOCUCHEMbL 03ED U peK. DKocucmemvl Mopell U
oKeanos. IKocucmemvl MyHOp, 1€CO8, Cmenell, NyCMblHb.

AHTpPOIIOTCHHBIC JIKOCUCTEMBI. ATpPO3IKOCHCTEMa. ATporeHo3. Pazmmuus
MEX Iy aHTPOIMOT€HHBIMU U MPUPOIHBIMHU YKOCHCTEMaMHU.

Ypb6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['oposckas
braopa u dayna. CunanTponuzauus Topoickod (ayHsl. buonorudyeckoe u
X034 CTBEHHOE 3HAUEHUE arpoOdKOCUCTEM U YPOOIKOCUCTEM.

3aKoHOMEpHOCTH (DOPMHUPOBAHKS OCHOBHBIX B3aMMOJICHCTBUI OPraHU3MOB B
sKocucteMax. Poab kackaonoco s¢hghexma u 6u008-30ughukamopos (Kuoyesvix
8U008) 6 QyHKyuonuposanuu skocucmem. 1lepeHOC PHEPTUH U BEIIECTB MEXKIY
CMEXHBIMHU DKOCHCTEMaMH. Y CTOWYUBOCTh OPTaHU3MOB, TIOMYJISAIUNA U SKOCUCTEM
B YCIIOBHUSX €CTECTBEHHBIX U aHTPOITOTCHHBIX BO3JICHCTBUM.

Mexarnuzmol 8030€licmBUsl  3ASPA3HEHUU  PA3HbIX munos Ha
CYOOp2AHUIMEHHOM, OPSAHUSMEHHOM, NONYJIAYUOHHOM U IKOCUCIMEMHOM YPOBHSX,
OCHOBbL  IKONIO2UYECKO20 ~ HOPMUPOBAHUS — AHMPONO2EHHO20 — B030€UCBUS.
MeTono0rusi MOHUTOPUHTA €CTECTBEHHBIX M aHTPOIOTEHHBIX DK OCHCTEM.

JleMOHCcTpanuu
[Toptper: A. JIx. Tencnu.
Tabmuubpl U CXEMBI: «CTpykTypa  OHOLIEHO3a»,  «IJKOCHCTEMa

IIMPOKOJIMCTBEHHOTO JIeca», «DKOCUCTEMA XBOMHOIO Jjecay, « DyHKIIMOHAIbHBIC
TPYIIBl OPraHU3MOB B 3KocHCTeME», «KpyroBopoT BEHIECTB B JKOCHCTEMER,
«lenu nutanus (macTOUIHAS, ACTPUTHASN )Y, «DKOJIOTHUYECKAs MUPaMUAa YUCEI,
«IKonoruueckasl nmupamuia OMOMACChD, «IKOJOTUYECKAsT TTUpaMUIa dHEPTUN»,
«O0pa3zoBanue 6oisota», «llepBuunas cykueccus», «BoccranoBnenue seca nocie
noxkapay», «JKocucTeMa 03epay, «ArpoueHos», «KpyroBopoT BeLIECTB U MOTOK
SHEPTHUH B arporieHose», «IIpumepsl ypboskocucTem.

O6opynoBanue: repdapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Yy4delia MTUIl U
3Bepei, repOapuu KyJbTYPHBIX U JUKOPACTYIINX PACTCHUH, aKBApUYM KakK MOJIEIIb
OKOCHUCTEMBI.

IIpakTnueckas padora «/3yuenne u onucanue ypoo3KOCUCTEMBDY.

JlaGopaTropuas pabGora «M3yueHue pazHOOOpa3us MEJIKUX TMOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX IKOCUCTEMAX).

IKcKypeusi « DIKCKypcUsi B TUITMYHBIN OuoreoieHos (B ayOpaBy, Oepe3HSK,
eNbHUK, Ha CYXOJI0JbHBIN UM TOMMEHHBIN JIyT, 03€p0, 00JI0TO)».

IKCKypcusi «IKCKypcUs B arpo’KOCUCTEMY (Ha MOJ€ WIM B TEIUIUYHOE
XO3SIUCTBO)».

Tema 10. buocdepa — riiodanbHasi IKOCUCTEMA
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buochepa — oOuieruianerapHasi o0ojiouka 3eMJM, I/i€ CYHIECTBYET WM
CyIIIECTBOBAJA KU3Hb. PazBuTHe npejicTaBienuit o ouocdepe B Tpynax 3. 3rocca.
VYuenune B. U. Bepnaackoro o 6mocdepe. O6mactu 6uocheps! u e€ cocran. XKupoe
BelecTBO Ouocdepsl U ero QyHKIIHH.

3aKOHOMEpPHOCTH cyllecTBoBaHUsl Onocheprbl. OcodeHHocTH OMocdepbl Kak
rI100abHOM SKocHucTeMbl. JJuHaMudeckoe paBHoBecue B Ouocdepe. KpyroBoporst
BEIIECTB U OMOT€OXUMHYECKUE IUKIIBI (YTIepoaa, a30Ta). PUTMUYHOCTD SIBICHMIA
B Ouocdepe.

3onansHOCTh Ouochepsl. [lonstue o Omome. OCHOBHBIE OHWOMBI CYIIIH:
TYHJIpa, XBOWHBIC JIeca, CMEIIaHHbIE U MUPOKOJUCTBEHHBIE Jieca, CTEIH, CAaBaHHBI,
MYCThIHU, TPOMUYECKUE JIECA, BBICOKOTOphs. KiluMaT, pacTUTEIbHBIN U KUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa u QyHKUHUS KUBBIX CUCTEM, OLIEHKA UX PECYPCHOr0 MOTEHIMaNa U
o6nocdepHbIX QyHKIUH.

JleMoHCcTpanumn

[Toptpetsl: B. W. Bepnaackuii, 3. 3rocc.

Tabmuuer u cxembl: «['eochepsr 3emum», «KpyroBopor azora B mpupoae»,
«KpyroBopor yriepoga B mnpupone», «KpyroBopor Kuciopoga B MpPUPOIE»,
«KpyroBopot Bozabl B mpuponae», «OcHoBHble OMOMBI cymmny, «Knumaruueckue
nosica 3emian», «Tynapay, «Taitray, «CMemanubiii jec», «IIIupoKoJMCTBEHHBIM
necy, «Crenby, «CaBanHay, «IIycTeiHDY, « Tponuyeckuii Jiecy.

O6opynoBanue: repdbapuu pacCTeHUH pa3HbIX OMOMOB, KOJICKITUH KUBOTHBIX.

Tema 11. YesioBek u OKpy:KaOIIAS Cpeaa

DKOJIOTMYECKUE KPU3MChI M WX NpUUuHBL. Bo3zaeiicTBue uenoBeka Ha
ouocdepy. 3arpssHeHre BO3AYIIHOW cpenbl. OxpaHa Bo3ayxa. 3arps3HEHHE
BOJHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymienne mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. I3MeHeHue knnumara.

AHTpPOIIOreHHOE BO3/EICTBHE HA PACTUTEIbHBIM M KUBOTHBIM Mup. OxpaHa
PacCTUTENILHOIO M UBOTHOr0 Mupa. OCHOBHBIE MPHUHIUIBI OXpPaHbl MPUPOJBI.
Kpacubie kuHuru. Oco0o oxpansembie npupognsie Tepputopun (OOIIT).
Boranuyeckue cajpl ¥ 300JI0rMYECKUE TTAPKH.

OCHOBHBIE MNPUHITUIIBI YCTOMYMBOTO Pa3BUTHSL YEJIIOBEUECTBA U MPHUPOIBI.
PaunoHanbHOE  MPUPOJONONIB30BAHME M COXPAaHEHHE  OHMOJIOrMYECKOro
paznooOpasust 3emuu. OOmMe 3aKOHOMEPHOCTH TJI00AJIbHBIX HSKOJOTUYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KPU3UCA U €TI0 BEPOATHBIE MTOCIIECTBHUS.

Pa3Butrie METOJIOB MOHUTOPHUHIA PAa3BUTUSI OMACHBIX TEXHOTCHHBIX
npoueccoB. CucmemHvle uUCCIe008aHUus nepexooa K pecypcocbepezaroujeii u
KOHKYDEeHmOocnocobHou snepeemuke. buonozuueckoe paznoobpasue u 6uopecypcsni.
Hayuonanvnvle ungopmayuonuvie cucmemvl, obecneuusaowue OOCMyn K
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uHgopmMayuu no COCMOSHUIO OMOENbHbIX 6Ud08 U 3Ikocucmem. (OcHOBbI
sKopeadbuumayuyu dKocucmem u cnocoboos 6opvOLL ¢ OUONOBDENHCOCHUIMIUL.
Pexoncmpyxyus mopckux u HazemMHvIX IKOCUCTEM.

JlemoHcTpanuun

Tabmupt u cxeMbl:  «3arpsi3HeHue  atMocepbl»,  «3arps3HeHue
ruapocheps», «3arpsisHeHue nouBb», «llapHukoBbiii  dddexT», «Ocobo
OXpaHsieMble MPUPOJHBIE TEPPUTOPUNY, «MoIeTH yIIPaBIIEMOTro MUPaY.
Oo6opynoBanue: ¢dotorpaduu OXpaHsIEeMbIX pacTeHUUW M KUBOTHBIX KpacHoii
kHuru Poccurickon @enepanuu, KpacHoM KHUTH peruoHa.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110
BNOJIOI'A HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBmuBaeT TpeOOBaHUSA K pE3yJbTaTaM OCBOCHUS
0o0y4JarolmuUMuUCsI MpPOrpaMM CpeAHEro oOIIero o0pa3oBaHUs: JIMYHOCTHBIEC,
MeETanpeMETHbIE U TIPEIMETHBIE.

B cTpyKkType TMYHOCTHBIX pe3yJbTaTOB OCBOEHHUS MPOrpPaMMBbI 10 OHOJIOTHH
BBIJICJIEHBI CJEIYIOIIME COCTABIISIONIME: OCO3HAHUE OOYYaIOIMMUCS POCCHMCKOM
IPaXXJaHCKON MAEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOOMNPENEJICHUI0, Haiuuyue Mmomusayuu K OOydeHUI0  OHOJIOruw,
yenenanpasieHHoe pazéumue BHYTPEHHUX YOEXKIEHUN JHUYHOCTH Ha OCHOBE
KJIFOUEBBIX LIEHHOCTEW M HMCTOPUYECKUX TPAAULMUN DPA3BUTUS OHOJIOIMYECKOTO
3HAHUS, 20MOBHOCHb U CNOCOOHOCMb O0YUAIOIIUXCS PYKOBOJCTBOBATHCS B CBOEH
JESATENBHOCTH I[EHHOCTHO-CMBICJIIOBBIMU ~ YCTAaHOBKAMH, MPHUCYIIUMHU CHCTEME
OMOJIOrMYECKOro  OOpa3OBaHUA, Haauyue  NpPABOCO3HAHUS  SKOJIOTMUYECKOM
KYJbTYpPBL, CHOCOOHOCMU CIMABUMb TIENHA U CTPOUTD KU3HEHHbBIE TUIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS MPOrpaMMbl MO OMOJIOTMH JOCTHIalOTCS
B €IUHCTBE Yy4yeOHOW M BOCIUTATEIBbHON JESITEIbHOCTH B COOTBETCTBUU C
TPAIULIMOHHBIMU POCCUICKUMH COLIMOKYIbTYPHBIMHU, HCTOPUUYECKUMU U TYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE MpPaBUJIAMH U HOPMaMH
MOBEICHUSI U CHOCOOCTBYIOT MpoOIleccaM CaMOMO3HAHUSA, CAMOBOCIUTAHUSA H
CaMOpa3BUTHUS, pA3BUTHUSI BHYTPEHHEW TMO3WIMU JIMYHOCTH, NATPUOTHU3MA H
YBOXECHUS K 3aKOHY M IPaBOMOPSAAKY, YEJIOBEKY TPyJa U CTaplIEMy MOKOJICHHUIO,
B3aMMHOI0 YBa)XXEHUS, OEpPEKHOrO OTHOLIECHUS K KYJIbTYPHOMY HACIEAUIO U
TpaauLMsM MHOTOHAaUMOHaIbHOTrO Hapona Poccuiickont ®denepauuu, npupone u
OKPYXKAIOILIEN CPEIE.

JImdHOCTHBIE pe3yNbTaThl OCBOEHUSA Yy4yeOHoro mpenmera «buomorus»
JOJKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUaIOIIUXCS PYKOBOJICTBOBATHCS
chOpMUPOBAHHON BHYTPEHHEH TMO3MUIIMEH JIMYHOCTH, CUCTEMON II€HHOCTHBIX
OpUEHTAlMi, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUH, COOTBETCTBYIOIIUX
TPaJULMOHHBIM IIEHHOCTSIM POCCHICKOr0 OOIIECTBa, pPaCIIMPEHUE KUZHEHHOTO
OMbITA W ONbITA ACSITEILHOCTU B MPOLIECCE PEeAIU3allMM OCHOBHBIX HAIpPaBJICHUN
BOCIUTATEJIbHON JESTENbHOCTH, B TOM YHCIIE B YACTH:

1) rpa:kaaHCcKOro BOCTIMTAHMS:

c(hOpMUPOBAHHOCTh T'PAXKAAHCKON MO3ULIMN 00YHAIOUIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO YJI€Ha POCCUHCKOI0 OOIIECTBA;
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OCO3HAHHWE CBOMX KOHCTHUTYIIMOHHBIX TIpaB MU OOS3aHHOCTCH, YBaKCHHUE
3aKOHA W TIPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JESITEIHbHOCTH TIPU CO3JaHUU
y4eOHBIX TMPOCKTOB, PEIICHUH YUY€OHBIX M IMO3HABATEIbHBIX 3aJ1ay, BBINOJIHECHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMPEAENSATh COOCTBEHHYIO TMO3UIIMIO TI0 OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM KM3HU U O0BACHSTH €€

YMEHUE Y4YUTHIBaTh B CBOMX JIEUCTBUAX HEOOXOJMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBUSA JIIOJICH C pa3HBIMHU YOCKIICHUSIMH, KyJbTYPHBIMHA [IEHHOCTSIMU U
COLIMAIbHBIM TTOJIOKEHUEM;

FOTOBHOCTh K COTPYIHHYECTBY B IMPOILECCE COBMECTHOTO BBHIMOJIHEHUS
y4eOHBIX, TIO3HABATENBHBIX W HCCIEAOBATEIbCKUX 3a/1ad, YBAXUTEIHHOTO
OTHOIICGHUS K MHEHHUIO OIIMOHEHTOB IMpH OOCYXJICHHH CIHOPHBIX BOMPOCOB
OHMOJIOrMYECKOTO COJEPKAHUS;

TOTOBHOCTb K TYMaHUTAPHOM U BOJIOHTEPCKOM JIESITEILHOCTH;

2) NIATPUOTHYECKOr 0 BOCTIUTAHUSA:

c(hOpMUPOBAHHOCTD POCCHICKOU TPaXJaHCKOU WJICHTUYHOCTH,
MaTpUOTHU3Ma, YBaXEHHS K CBOEMY Hapoay, YyBCTBa OTBETCTBEHHOCTH II€pe
Ponuuou, ropmoctm 3a cBOM Kpau, cBOX PoanmHy, CBOM A3BIK M KYJIBTYpY,
MPOILIJIOE ¥ HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHHE K MPUPOJHOMY HACJEIUIO U MaMSTHUKAM TTPUPO/IBI,
JNOCTHKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYAE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJl POCCUMCKUX YYEHBIX B CTAaHOBJIICHHUE U
pa3BuTHE OWOJIOTUM, TOHUMAHMS 3HAUYCHUS OWOJIOTMHM B TIO3HAHMHM 3aKOHOB
PUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTRa,;

uneriHas yoexxJIE€HHOCTh, TOTOBHOCTh K CIYXeHHUI0 M 3ammute OTeuecTsa,
OTBETCTBEHHOCTH 32 €r0 Cy/b0Y;

3) 1yXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMS:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEH POCCUICKOT0 HAPO/a;

chOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUIECKOTO MTOBEICHMUSI;

CIIOCOOHOCTh OILICHMBATh CUTYallUI0 M TPUHUMAaTh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JTUYHOTO BKJIa/Ia B IOCTPOCHUE YCTOMUUBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOUIEHUE K CBOUM POJIUTEISIM, CO3JAHUIO CEMbU HAa OCHOBE
OCO3HAHHOTO TMPHUHATHUS LEHHOCTEN CEMEWMHOM KW3HU B COOTBETCTBUU C
TpaauusiMu Hapo10B Poccuu;

4) 3cTEeTUYeCKOro BOCIIUTAHUSA :

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUAs ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPY/a, OOIECTBEHHBIX OTHOIIICHHUI;
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MMOHUMAHUE YMOLMOHATBHOTO BO3/ICUCTBUS JKUBOU MPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CAaMOBBIP@KEHHIO B PAa3HBIX BUIAX HCKYCCTBA, CTPEMJICHUE
MPOSABIIATH KAUeCTBA TBOPUYECKOM JIMUHOCTH;

5) ¢u3uyeckoro BocnUTaHUsi, GOPMHUPOBAHMS KYJILTYPbl 310POBbSl U
3MOLMOHAJIBHOI0 0JIAT ONOJIYYHS:

NOHMMAaHHWE W peaju3alus 3J0pOBOro M 0e30macHoro obpasza >KHU3HU
(3m10poBO€  MHUTaHWE, COOJIOJEHWE TUTUCHUYECKUX TMpaBUI W HOPM,
cOQIaHCUPOBAHHBIA PEXUM 3aHATUM W OTHAbIXa, perymsipHas Qunveckas
aKTUBHOCTb), OEpEeKHOT0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOUICHHS K
COOCTBEHHOMY (PM3HUYECKOMY U TICUXHUUYECKOMY 3/I0POBbIO;

MOHMMAHUE [IEHHOCTH TpaBUJ HWHJAMBUAYATBHOIO M  KOJUJIEKTHUBHOTO
0€301acHOro MOBEACHUS B CUTYALIUAX, YIPOXKAIOIINX 3A0POBbIO U KU3HH JIIOJCH;

OCO3HAHME TOCJIEICTBUI M HENPUSITUS BPEIHbIX MPUBBIYEK (ymoTpeOieHus
QJIKOT'0JIs1, HAPKOTUKOB, KYpEHUS );

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTb K TPYAY, OCO3HAHUE LIEHHOCTH MAaCTEPCTBA, TPYAOIOOHE;

FOTOBHOCTh K AaKTUBHOW JAEATEIPHOCTH TEXHOJOTMYECKOM M COLMAIbHOU
HAIPABJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJIHSITh TaKYIO JICSITEIbHOCTD;

MHTEpEC K Pa3iu4HbIM cepaM MpodecCHOHAIbHON AESITEIbHOCTH, YMEHHUE
COBEpIIATh OCO3HAHHBIM BbIOOp Oyaymiedl mnpodeccun U peaJu30BbIBAThH
COOCTBEHHBIE )KM3HEHHBIC TJIAHBI,

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHUIO M CamMOOOPa30BaHUIO Ha
MPOTSKEHUU BCEW JKU3HU,

7) 3K0JIOrM4€eCKOro BOCIUTAHUSA:

HKOJIOTMYECKH 11€JeCO00pa3HOe OTHOILIEHHWE K MPHUPOJE KaK HCTOYHUKY
KU3HH Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIIEHUE YPOBHS SKOJOTMYECKOM KyJbTYpbl: MPUOOPETEHHUE OINbITA
IJJAHUPOBAHUSA TOCTYIKOB M OLICHKM HMX BO3MOXHBIX IOCIEACTBUN IJIs
OKPYKaloIeH CPebI;

OCO3HAaHME TJI00AIBHOI0 XapakTepa SKOJOTMYECKHX MpoOJieM M IMyTel HX
pelleHus;

CIIOCOOHOCTh HMCIOJIb30BaTh NPHOOpETaeMble MPU H3YYEHHH OHOJIOTHUU
3HAHMST W YMEHHUS TMpU PEIICHUH MpoO0JeM, CBSA3aHHBIX C PaAIMOHAIBLHBIM
IPUPOJONOJIb30BaHUEM  (COONIOJIEHUE  TpaBUJl  TOBEACHUS B MPHUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHUE PABHOBECHS B DJKOCUCTEMAX, OXpPaHy BHJOB,
AKOCUCTEM, Orochephl);
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AKTUBHOE HENPUATHE JCUCTBUM, NPUHOCAIIMX Bped  OKpYKaIoIIei
IPUPOTHON Cpejie, YMEHHE MPOTHO3UPOBATh HEOJArONMPHUSTHBIE SKOJIOTUYECKHE
MOCIEACTBUA NPEATPUHUMAECMBIX JEUCTBUN U MTPEAOTBPALIATh UX;

HAJIMYKE PA3BUTOrO 3KOJOTMYECKOT O MBIIUIEHUS, SKOJIOTMYECKOW KYJIbTYPHI,
OMbITa NEATENbHOCTH JKOJIOTUYECKON HaIpPaBJICHHOCTH, YMEHMUS
PYKOBOJICTBOBAaTbCSI MMH B MO3HABATEIbHOM, KOMMYHUKATUBHOMW W COLIMAJIbHOMN
IIPAKTUKE, TOTOBHOCTHU K YYaCTHIO B MPAKTUYECKOU AEATEIBHOCTHU 3KOJIOTUUECKON
HaIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTHUKH, OCHOBAHHOTO Ha JHAJIOTE
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MOJIMKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE A3BIKOBOM M YHUTATEJIbCKOW KYJbTYpPbl KakK CpelICTBa
B3aMMOJICVCTBHS MEXAY JIFOAbMU Y IMO3HAHUS MUPA;

MMOHUMaHUe cheruduKy OUOJIOTMM KaK HayKd, OCO3HaHus €& polu B
(dbopMUpPOBAaHUN PAIMOHAITBHOIO HAYYHOTO MBIIMUICHHS, CO3JaHUU IIEIIOCTHOTO
MpeACTaBICHUSI 00 OKpY)KalollleM MHpPE KaKk O €JUHCTBE MPHUPOJbI, YEJIOBEKa U
oOIIEeCTBa, B TMO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEH U pEIIeHUH MpodsieM
COXPAHEHUS TPUPOJTHOTO PABHOBECUS,

yOeXKAEHHOCTh B 3HAUMMOCTH OWOJIOTHU JIJIi COBPEMEHHOW ITMBUIIU3AIINHN:
o0ecrieueHus: HOBOTO YPOBHSI Pa3BUTUS MEIUIIMHBI, CO3JaHUE TEPCHEKTUBHBIX
OMOTEXHOJIOTUN, CIOCOOHBIX  pemiaTh  PeCypcHble  MPOOJeMbl  Pa3BUTHUSA
YEJIOBEYECTBA, TIOUCKA MyTeH BHIXOJAa U3 TJIOOATBHBIX YKOJOTUYECKUX MpobJieM U
oOecrieueHus:  Tepexoja K  yCTOWYMBOMY  Pa3BUTHIO,  PallMOHAIBHOMY
UCIIOJIb30BAHUIO TMPUPOIHBIX PECYpCOB W (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
YKU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYCHUM OUOJOTMYECKUX 3HAHUWA B LEJAX
MOBBIIICHUS OOIIEH KyIbTyphl, €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, Kak
COCTaBHOM 4acTH (YHKIIMOHAJIBHOM IPaMOTHOCTH OOydarouiuxcs, (GopmMupyemoit
MpU U3Y4ECHUU OMOJIOTHH;

MMOHUMAHME CYITHOCTH METOJIOB MO3HAHMS, UCIIOIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTHM HCIOJIb30BaTh IOJlydaeMble 3HAHUS [JIsl aHajdu3a |
OOBSICHEHUS SBJICHUN OKPYKAIOIIETO MUpa M MPOUCXOSAIIMX B HEM U3MEHEHUM,
yMEHHE JenaTh OOOCHOBAaHHBIC 3aKJIOYEHHS Ha OCHOBE HAay4YHBIX (AKTOB H
MMEIOIINXCS JaHHBIX C LEJIbIO MOJYYEHUsI JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOATENLHO HCIONIb30BaTh OMOJIOTHYECKUE 3HAHUS IS
penieHus npooJieM B peaibHbIX JKU3HEHHBIX CUTYAIUSIX;

OCO3HAHUE LEHHOCTM HAYYHOH JEATEIbHOCTH, T'OTOBHOCTH OCYILECTBIATH
MIPOEKTHYIO U HCCIEA0BATEIIbCKYIO AEATEIbHOCTh UHANBUAYAIBHO U B TPYIIIIE;
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T'OTOBHOCTB 151 CITOCOOHOCTH K HCIIPCPBIBHOMY 06pa3013aH1/110 151
CaMOO6pa3OBaHHIO, K aKTHBHOMY IIOJIYYCHHIO HOBBIX 3HAaHUM II0 OHOJOTHMU B
COOTBCTCTBHH C ) KU3HCHHBIMU HOTpC6HOCT$IMI/I.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpeMeTHbIE pe3yibTaTbl OCBOEHUSA y4yeOHoro mnpeamera «buosorus»
BKJIIOYAIOT: 3HAUYWMbIe i1  (OPMUPOBAHMS MHPOBO33PEHUS] OOYJAFOIIMXCS
MEXIUCITUTUTMHAPHBIE (MEXIIPEIMETHBIC) OOIIeHAaydYHbIC TTOHSITHUS, OTPaXKAIOIINe
I[EJIOCTHOCTh HAy4yHOW KapTWHBI MHUpa W CHEUU(PUKY METOIOB TO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILECTBO, JHEPIrus, SIBICHHE, MPOLECC,
CUCTEMA, Hay4yHbI (akT, NPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
UCCIIEZIOBAaHME,  HaONIOJeHWe, U3MEpEHHe, OKCIepUMEHT U  Jpyrue);
YHUBEpPCAJbHbIE Yy4eOHbIE JIeUCTBUSL (MO3HABaTElbHbIE, KOMMYHUKATHUBHEIE,

PEryIsSTUBHBIE), o0ecIeunBaroIIne dbopmupoBaHue G yHKIIMOHAIbHOU
IPaMOTHOCTH ¥  COIMAJIBHONW KOMIICTCHIIMM OOYYaroIMXCs; CIOCOOHOCTH
oOy4arommxcs UCIOJIb30BAaTh OCBOCHHBIEC MEXIUCITUTUTMHAPHEIE,

MHPOBO33PEHUYCCKHE 3HAHWS W YHUBEpPCAIbHBIC YyYeOHBIE JCHCTBUS B
ITO3HABATEILHON U COLMAJIbHOM ITPAKTHKE.

B pesymbrare wm3ydeHus OWOJIOTMM Ha YpPOBHE CpPEOHEro  OOIIEro
oOpazoBaHusi y oOydaromierocss OyayT cpopMHUpOBaHbI  [MO3HABATEIbHBIC
YHUBEpCaJIbHBIC YUeOHBIC ICHCTBUS, KOMMYHUKATUBHBIC YHUBEPCAIbHBIC yueOHbBIC
NCHCTBUSA, PETYISTHBHBIC YHUBEpPCAJbHBIC Yy4eOHBIC JEHCTBHS, COBMECTHAs
JIEATENbHOCTb.

MeranpenMeTHble pPe3yJabTaThl OCBOSHHUS MPOTPaMMBI CPEIHEro O0OIIero
00pa3zoBaHus JOJDKHBI OTPaKaTh:

OBaageHue YHHUBeEPCAIbHBIMH y4eOHBIMU NMo3HABaTEeIbHBIMHU
JIeUCTBUSIMM

1) 6a3oBBI€ JOrHUecKHe AeCTBHUA:

CaMOCTOSITEILHO  (pOopMyJIMpOBaTH M aKTyallM3WPOBATH  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh TMPU OCBOSCHWW 3HAHWW TPHEMBI JIOTHYECKOTO MBITUICHHUS
(aHayM3a, CUHTE3a, CpaBHEHUS, Kiaccu(uKammu, 0000IeH S ), pACKPBIBATh CMBICT
OMOJIOTHYECKUX TOHATHHA (BBIICTATh WX XapaKTEPHBIE MPU3HAKH, YCTAaHABINBATH
CBSI3M C IPYTUMU TTOHATHUSIMH );

OMpEeNeATh N JIeITCIBPHOCTH, 3aJaBas IapaMeTpbl M KPHUTEPUH HX
JTOCTHKEHUSI, COOTHOCUTH PE3YyJIbTaThl IEATCILHOCTH C TIOCTABJICHHBIMU IEJISIMU;

HCII0/Ib30BaTh OMOJIOTMYECKUE ITOHATHS ISl O0OBICHEHUS (DAKTOB U SBICHUN
YKUBOM IIPUPOJIBL,
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CTPOUTH JIOTUYECKUE PACCYXKACHUS (MHIYKTUBHBIC, JCAYKTHUBHBIE, TIO
AQHAJIOTHH), BBISBISATh 3aKOHOMEPHOCTH M TPOTHUBOPEUYHS B PpaccMaTPUBAEMBIX
ABJICHUAX, (POPMYIIMPOBATH BHIBOJBI U 3aKIHOUYEHUS;

MIPUMEHSTh CXEMHO-MO/IENIbHbBIE cpencTBa TUISt IpEACTaBICHUS
CYILIECTBEHHBIX CBA3€H W OTHOIIEHUI B M3y4aeMbIX OMOJIOrMYECKUX OOBEKTaX, a
TaKk)K€  MPOTUBOPEUMII  pa3HOr0  pojAa,  BBISIBICHHBIX B Pa3IMYHBIX
UH(OPMAIIMOHHBIX UCTOYHHKAX;

pa3pabarbiBaTh IUJIAH PEIICHUs] MPOoOJeMbl C YU4ETOM aHaiu3a MMEIOIIMXCS
MaTepuaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B JIEATEILHOCTb, OLIEHUBATH COOTBETCTBUE PE3YIILTATOB
LEJISIM, OLIEHUBATh PUCKHU MOCIEACTBUI AESTEIILHOCTH;

KOOPAMHUPOBATb U  BBINOJHATH PabOTy B  YCIOBUSIX  PEAIbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOI'O B3aUMO/ICUCTBHUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPH PEIICHUH )KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCJIEN0BATENbCKUE eHCTBUSA:

BJIa/IETh HABBIKAMHU Y4EOHO-HCCIIEA0BATEIBCKON U TPOEKTHOM IESITEIbHOCTH,
HaBbIKAMM  pa3pelieHusi MOpoOsieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY ITOMCKY METOJ/IOB PEIICHMS IPAKTUYECKUX 3a7a4, IPUMEHEHHUIO
pa3IMYHbIX METOJOB O3HAHUS;

UCIIOJIb30BaTh pPa3jU4HbIE BUABl JIESATEIBHOCTH IO IOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpHpeTaluH, NpeoOpa3oBaHUI0 M MPUMEHEHUIO B Y4EOHBIX
CUTYallUsIX, B TOM YHCJIE TIPU CO3/]JaHUU YUEOHBIX U COIMATbHBIX TIPOEKTOB;

(dbopMUpOBaATh HAYYHBIN TUI MBIIIJICHUS, BIaJ€Th HAYYHONH TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHSATUSIMU U METOJIAMU;

CTaBUTh W (QopMynHpoBaTh COOCTBEHHBIC 3a7auvi B 00pa3oBaTEIbHOU
NEATEbHOCTU U )KU3HEHHBIX CUTYAIUsX;

BBISIBJISITh [IPUYMHHO-CJIEJICTBEHHBIE CBSI3M M aKTyaJIM3MpPOBATH 3ajady,
BBIIBUTATh TUIOTE3y €€ pEIIeHMs, HAXOIWTb apryMEHThl JUIsl J1OKa3aTeabCTBa
CBOMX YTBEPXKJICHUH, 33/1aBaTh apaMeTPbl U KPUTEPUU PELICHUS;

AHAIM3UPOBATH TIOJYYEHHBIE B XOJ€ pELIECHUA 3aJa4d  pPe3yJbTaThl,
KPUTHYECKHU OIIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

JlaBaTh OLICHKY HOBBIM CUTYallUsM, OLICHUBATh MPUOOPETEHHBIN OIBIT;

OCYILECTBJISITh IEJICHAIIPABICHHBIM TOUCK IEpeHoca CPEJCTB M CHOCOOOB
NEeNUCTBUS B MPOPECCUOHATILHYIO CPEY;

YMETh TEPEHOCUTH 3HAHUS B TMO3HABATEIIbHYIO M MPAKTUYECKYIO 00JIaCTH
KU3ZHENIEATEIbHOCTH;

YMETbh UHTETPUPOBATH 3HAHUS U3 Pa3HbIX MPEAMETHBIX 00JIacTel;
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BBIIBUTaTh HOBbIE WJIEH, MpEAJIaraTb OPUTHHAJIbHBIE MOAXOJbl U pEIICHUS,
CTaBUTb NMPOOJIEMBI U 3a/1a4H, IOIYCKAIOIINE AIbTEPHATUBHbBIC PELICHMUS.

3) pabora ¢ undopmanmei:

OPUEHTHUPOBATHCS B PA3IMYHbBIX UCTOUHHMKAX MHPOpMALMH (TEKCTe y4eOHOro
nocoOusi, HAYYHO-IOMYJISIPHOM  JUTepaType, OHOIOTMYECKUX CIOBApiAX H
CIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VHTepHETe), aHaIU3UpPOBATH
MHGOPMAIUIO Pa3IMYHbIX BUAOB U (POPM MPEACTABICHUS, KPUTUUECKH OLIEHUBATh
€€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

bopMynupoBaTh 3aPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU MOUCKE U
otbope Ouosornueckorl uHGOpMaIUU, HEOOXOIUMON ISl BBIMOJHEHUSI Y4EOHBIX
3aj1ay;

npuoOpeTaTh OMBIT HUCHOJB30BAaHUS HH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUH, COBEPLIEHCTBOBATh KYJbTYPY AKTUBHOI'O MCIIOJIb30BaHUS PA3IUUYHbIX
MTOMCKOBBIX CHUCTEM;

CaAMOCTOAATEJIbHO ~ BbIOMpaTh  ONTUMaIbHYI0  (OpMYy  IpEACTaBICHUS
Oouonornyeckoil nHpopmaluu (Cxembl, TpaduKy, JUarpamMmbl, TaOIULIbI, PUCYHKU
H Ipyroe);

UCIOJb30BaTh HAay4dHBIM S3BIK B KadyecTBE CcpeAcTBa Inpu pabore ¢
OMoNoruyecKkol HHPOpMaluuen: MNPUMEHATh XUMHUYECKUE, (U3MUYECKUe W
MaTeMaTUYeCKUe 3HAKW U CHUMBOJIBI, (OpMYJibl, abOpeBUaTypy, HOMEHKJIATYpY,
UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CpPEACTBA
HarJsAHOCTH;

BJaJleTh ~ HABBIKAMU  pPACIIO3HABaHWS U 3allUThl  HWHPOPMALHH,
UH(OPMAIIMOHHON 0€30MaCHOCTH JIUYHOCTH.

OsgJ1aieHUe YHUBEPCAIbHBIMUA KOMMYHUKATHBHBIMU /1€ICTBUAMM:

1) oOmenue:

OCYILECTBIISITh KOMMYHUKALIUU BO BCeX cepax )KU3HU, AKTUBHO y4aCTBOBATh
B JMajoOre WM JAUCKYCCHU IO CYIIECTBY 00CykIaeMoil TeMbl (YMEHHE 33/71aBaTh
BOIIPOCHI, BBICKA3bIBaTh CYXKJEHUS OTHOCUTENIBHO BBIIIOJIHEHUS IpeaaraeéMoiu
3aJa4M, YYUTHIBaTh MHTEPECHl M COTJIACOBAHHOCTH MO3UIUHN JIPYTHX YYaCTHHKOB
JMasiora Wi AUCKYCCUR);

pacrio3HaBaTh HEBEpOambHBIC CpEACTBA OOINEHHWS, TOHUMATh 3HAYCHHE
COILMANBbHBIX 3HAKOB, MPEANOCHUIOK BO3HWKHOBEHHUS KOH(MIMKTHBIX CHUTYaIui,
YMETb CMSATYaTh KOH(QIUKTHI U BECTH N1EPETOBOPHL;

BJIAJIETh Pa3IMYHBIMHU CIIOCOOaMHU OOIIEHUS W B3aHMMOJCHCTBHS, MOHUMAThH
HaMEpeHUs IPYrux JIOJeH, TPOsSBIATh YBaXKUTEILHOE OTHOLLIEHUE K COOECETHUKY
U B KOPPEKTHOM (hopme GOopMyIMpOBATH CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTMYHO M3JIaraThb CBOKO TOYKY 3PEHHUSI C HMCHOJIb30BAHUEM
S3BIKOBBIX CPEJICTB.
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2) coBMeCTHAas eI TeJIbHOCTh:

MMOHUMATh U HUCIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHOW U HWHIMBUAYaJIbHOU
paboThI NMPU pelIEHUH OMOJIOTUUECKOM MPo0ieMbl, 000OCHOBBIBATh HEOOXOIUMOCTh
IPUMEHEHUS TPYIIOBBIX (OPM B3aMMOJICUCTBUSI MPU PEIICHUHN Y4eOHOM! 3a/1auu;

BBIOMpaTh TEMAaTHUKY U METOJbl COBMECTHBIX ACHCTBUM C yd&€TOoM 0OIIMX
MHTEPECOB U BO3MOYKHOCTEM Ka)KJI0T0O YieHa KOJJIEKTUBA;

MPUHUMATh 1EIM  COBMECTHOM  NESITEIbHOCTH, OpPraHU3O0BBIBATH U
KOOPAUHUPOBATh JCUCTBUS MO €€ JOCTHKEHHUIO: COCTAaBJISATH IUIAH JIEMCTBUU,
pacupenensTh poiau ¢ y4ETOM MHEHHMM Y4YaCTHUKOB, OOCYXKIaTh pE3YJIbTaThl
COBMECTHOU pabOThI;

OLICHMBAaTh KayeCTBO CBOETO BKJIAJa M KAXKIOIO YYaCTHUKA KOMAaHIbl B
OOIIMi1 pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

MpeAJIaraTb HOBBIE TMPOEKThI, OLEHHUBaTh HAEU C MO3ULUMUM HOBU3HBI,
OpUTHMHAIILHOCTH, MPAKTUYECKON 3HAUNUMOCTH;

OCYHIECTBJIAATh MO3UTUBHOE CTPATETMUYECKOE TOBEACHUE B PANIHMYHBIX
CUTYaIUsIX, TPOSBIIATH TBOPUYECTBO U BOOOpaKEHUE, OBITh MHUIIMATHBHBIM.

OBJiaieHNe YHUBEPCAJIbHBIMY PEryJATHBHBIMU JeHCTBUSIMMU:

1) camoopranusanms:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHMS JUIsl BBIBICHUS MpoOJIeM U HX
pEIIeHHs] B )KM3HEHHBIX U YU€OHBIX CUTYAITUsX;

BbIOMpAaTh Ha OCHOBE OHMOJOTMYECKUX 3HAHUN LIEJIEBbIE U CMBICIOBBIE
YCTAHOBKHM B CBOUX JICUCTBUSX M MOCTYIKAaX IO OTHOIIEHUIO K KUBOW MPHUPOJE,
CBOEMY 3/I0POBBIO U 3I0POBbI0 OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYIIECTBIISATh MO3HABATENbHYIO JEATEIbHOCTh, BBISBISATH
po0JIeMbl, CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a/ladu B 00pa3oBaTEIbHOU
NEATEbHOCTU U )KU3HEHHBIX CUTYAIUsX;

CaAMOCTOATENIbHO ~ COCTABJIATH IUIAH peHIeHHs MpoldJeMbl ¢ y4€TOM
MMEIOIIHNXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH W MPEATIOYTECHU;

JIaBaTh OLICHKY HOBBIM CUTYAaIlUsIM;

pacmmpsATh paMKH YI4eOHOTO TTPeIMETa Ha OCHOBE JIMYHBIX MPEATIOUYTECHUN;

JieNaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pelICHNE;

OLICHUBATh MPUOOPETEHHBIN OIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO U TMPOSIBICHUIO MIMPOKON HJPYAUIIMHU B
pa3HbIX O0O0JIACTSAX 3HAHUM, MOCTOSHHO TMOBBIIIATH CBOM 00pa30BaTENIbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHTYallUsSIM, BHOCUTh KOPPEKTHUBBLI B JICSITEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;
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BJQJIETh  HABbIKAMM  TO3HABATEIbHOM  pediekcuu  Kak  OCO3HaHUS
COBEPIIAEMBIX JEUCTBUM M MBICIUTENIBHBIX IIPOLECCOB, HX pe3yJbTaTOB W
OCHOBAHH, HCIOJIb30BATh MPUEMBI PEQIIEKCUHU [JIs1 OUEHKH CUTYyallMH, BBHIOOpa
BEPHOI'O PEILECHU;

YMETh OLEHMBATh PUCKH W CBOEBPEMEHHO IIPUHHMMATh PELICHUS MO HX
CHIKEHMIO;

MPUHUMAaTh MOTUBBl W apPryMEHThl JAPYTUX TMpPU aHAJIU3€ PE3YIbTAaTOB
NEATEIbHOCTH;

3) npuHsATHE CeDsl U APYTUX:

MPUHUMATh ce0sl, MTOHUMAsi CBOU HEJJOCTATKH U JIOCTOMHCTBA,

IIPUHAMAaTb MOTMBBI M aAPryMEHTHl JAPYIMX [PH AaHAIN3E PE3YIbTAaTOB
NEATEIbHOCTH;

MpU3HABATh CBOE MPABO U MPABO IPYTUX Ha OLUIUOKU;

pa3BUBaTh CIOCOOHOCTh MIOHUMATh MUP € MO3ULUU APYTrOro YeJIOBEKa.
INPEAMETHBIE PE3YJIbTATBI

[IpenmeTHble pE3yJbTAaThl OCBOCHHUS COACPXKAaHUA Y4eOHOTO TpeaMera
«buonorusiy Ha yriIyOJIEHHOM YypOBHE OPHUEHTHPOBAaHbI Ha OOECIICUYCHHE
npopuiabHOro  oOydyeHus  oOywarommxcs  Ouojmornr. OHHM  BKIJIOYAIOT:
cnerupuyeckue it OMOJIOTUY HAYYHbIC 3HAHUS, YMEHHS U CIIOCOOBI ACHCTBUI 110
OCBOCHUI0, UHTEPIPETAUN U MPeoOpa30BaHUIO 3HAHUM, BUABI JAEATEILHOCTH IO
MOJIYYCHUIO HOBBIX 3HAHUHM M MX MPUMEHEHUIO B PA3IMYHBIX YU4E€OHBIX, a TAKXKE B
pEAbHBIX KU3HEHHBIX CUTyanusix. [IpeamMeTHbie pe3ynbTaThl MPEACTaBJICHBI 110
rojiaM U3y4eHHusl.

[IpenmeTHbIe pe3yNbTaThl OCBOSHUs ydeOHOro mpenmera «buonorus» B 10
Kacce TOJKHBI OTPAXKaTh:

chOPMUPOBAHHOCTh 3HAHUW O MECT€ W POIH OWOJIOTMH B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHPOBAHWUU €CTECTBCHHO-HAYYHOW KapTUHBI MHpPA, B
NMO3HAHUU  3aKOHOB MPUPOJBI M  PEIIEHUH MpoOdJieM  paliOHAIBHOTO
MIPUPOJIONOJIB30BAHMS, O BKIIAJIE POCCUMCKUX U 3apyOEKHBIX YUEHBIX B PA3BUTHE
OHOJIOTHH;

BJIQJICHHE CHCTEMOM OHMOJIOTMUECKMX 3HaHWM, KOTOpas BKIIOYAET:
OCHOBOIOJIAraomue OUOJOrMYeCKUe TEPMHUHBI U TOHATUS (KU3HB, KIIETKa,
Opranu3M, MeTaboJau3M, TOMEOCTa3, CaMOPETYJAIHsS, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHYMBOCTb, POCT M pPa3BUTHE), OMOIOTHMUYECKHE TEOPUU
(xnerounas teopust T. lIBanna, M. Illnelinena, P. BupxoBa, XxpoMocomMHas Teopus
HacieacTBeHHoctu T. Moprana), yuenus (H. . BaBunoBa — o 1eHTpax
MHOTOOOpa3usi W  MPOUCXOXKIEHUS  KYIbTYPHBIX  PAaCTEHH),  3aKOHBI
(emnHOOOpa3usi MOTOMKOB TIEPBOTO TMOKOJCHHS, PACIIEIIICHUS, YUCTOThI TaMeT,
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He3aBUCUMOro HacienoBanus ['. Mengens, TroMOJIOTHUYECKUX pSIOB B
HACJICICTBEHHOU V3MEHYUBOCTH H. n. Basunoga), [IPUHLIHAIIBI
(KOMIUIEMEHTAPHOCTH);

BJIQJICHHUE OCHOBHBIMU METOJIaMH HAyYHOTO TO3HAHUS, HCIOJIb3YEMBIX B
OMOJIOTMYECKUX HUCCIEAOBAHUSX IKUBBIX OOBEKTOB (OMUCAHHE, H3MEpPEHHUE,
Ha0JII0ICHNE, SKCTICPUMEHT);

YMEHUE BbIIETATH CYIIECTBEHHbIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPHOT U
DYKapuOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM YHCIIE
OaxTepuii, rpuOOB, pacTEHUI, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPraHOB U CUCTEM
OpPraHOB pAacCTEHUM, KUBOTHBIX, YEJOBEKa, IPOLECCOB KUZHEIEATECIbHOCTH,
MPOTEKAIOUINX B OpraHU3Max pacTeHHi, )KMBOTHBIX W 4YEIOBEKa, OMOIOTHUYECKUX
MpoIecCOB: 0OMEHa BellecTB (MeTaboIM3M), MPEBPALICHHS HEPTUHU, OpOKEHUS,
aBTOTPO(GHOr0 U TeTepOoTPOPHOro TUIIOB MUTAHUS, (DOTOCHHTE3a U XEMOCHHTE3A,
MUTO3a, MEi03a, raMeTorenesa, ’MOprUoreHesa, MoCTIMOPUOHAIBHOTO Pa3BUTHS,
pa3MHOXKEHUS,  MHAMBUAYAJbHOTO  pa3BUTUS  opraHu3Ma  (OHTOreHe3a),
B3aMMOJICHCTBUS T€HOB, T€TEPO3HCa, UCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHAaBIMBATh B3aWMOCBS3M MEXKAY OpraHOWJAaMHU KIETKH M HUX
GYHKIIUAMHY, CTPOCHHEM KIJIETOK pa3HbIX TKaHEH W UX (DYHKUUIMH, MEXITY
OopraHamMyd W CHCTEMaMH OpPraHOB y pPAaCTeHUMU, >KHUBOTHBIX M YEJOBEKa W WX
GYHKIIUAME, MEXIY CHCTEMaMd OPraHOB W WX (QYHKIHMSAMHU, MEXIY dSTanaMu
0oOMEHa BEIIECTB, ATaaMy KJIETOYHOIO IIMKJIA U KU3HEHHBIX I[UKIOB OPraHU3MOB,
STanaMu AMOPUOHAIBHOTO PAa3BUTHSI, TEHOTHIOM U (DEHOTUTIOM, (PEHOTUIIOM U
dakTopamMu cpeabl OOUTaHUS;

YMEHUE BBISIBIATH OTJIMYUTEIbHBIC MPU3HAKH KUBBIX CHCTEM, B TOM YHCIIE
pacTeHui, >)KUBOTHBIX U YEJIOBEKa,;

YMEHHE HCMOJb30BaTh COOTBETCTBYIOLIME apPryMEHThI, OHOJIOIHYECKYIO
TEPMUHOJIOTUIO U CUMBOJIMKY JJISI I0KA3aTelbCTBA POJICTBA OPTaHMU3MOB Pa3HbIX
CUCTEMATUYECKUX TPYIIIL;

YMEHHE peliaTh OMOIOrMYeCcKUe 3a/1a4u, BBISBISATh MPUYUHHO-CIIE/ICTBEHHbIE
CBSI3M MEXY UCCIIEIYEMBIMU OMOJIOTHYECKUMH MPOLIECCAMU U SIBICHUSIMU, J1€J1aTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHHUU TMOJYYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBIMOIHATH JIA0OPATOPHBIE U MPAKTUYECKHUE PAOOTHI, COOMIOAATH
IpaBuiIa Mpu padoTe ¢ y4eOHbIM U Ja00OpaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIJBUTaTh THUIIOTE3bl, IMPOBEPATh HUX OKCIEPUMEHTAIHLHBIMU
cpeactBamu, (OpMynHMpysl LEdb HCCIEAOBaHUS, aHAJIU3UPOBATh MOJIYyYEHHBIE
pe3yNbTaThl U JACNaTh BHIBOIBI;

YMEHHE Y4acTBOBAaTh B YUE€OHO-HCCIEI0BATEIbCKON paboTe mo Ouojgoruw,
HKOJIOTUM U MEIUIIMHE, MPOBOAMMON Ha 0a3e IIKOJbHBIX HAYYHBIX OOIIECTB, W
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HY6HI/I‘IHO NpCaAcCTaBJATh IMOJIYYCHHBIC PE3YIbTAThI Ha YUCHHUYCCKUX

KOH(EpeHITUSX;
YMCHHE OIICHWBATh OJTUYECKHE AaCIEeKThl COBPEMEHHBIX HCCICIOBAaHUN B
objmact  OuonoruM ¥ MEAMIMHBI  (KJIOHMpPOBaHUE,  HUCKYCCTBEHHOE

OIUTIOJIOTBOPEHME, HAMpPABICHHOE M3MEHEHHWE T'€HOMAa U CO3JaHHUE TPAHCTEHHBIX
OpraHU3MOB);

YMEHHE OCYIIECTBIISATh OCO3HAHHBIN BBHIOOp Oymymied mpodeccHoHaIbHOM
NEeSATeIbHOCTH B 00JIacTH OWOJIOTHM, MEAUIMHBI, OMOTEXHOJOTUH, BETEPUHAPHH,
CEJIbCKOT'0 XO34WCTBA, MUIIEBOW MPOMBIIIJICHHOCTH, YIIyOJIaTh MO3HABATEJIbHBIHI
MHTEpEC, HANIPABJICHHBIA HA OCO3HAHHBIN BHIOOP COOTBETCTBYIONIECH Mpodeccuu u
MpOAODKEHUE OMOJIOTMYECKOro o0pa3oBaHUsl B OpPraHM3AIUsIX CpPEIHEro
po(ecCHOHaTBLHOTO U BRICIIIETO 00Pa30BaHMUSI.

[IpenmeTHble pe3ysibTaThl OCBOEHUS ydyeOHoro mpenmera «buonorus» B 11
Kacce TOJKHBI OTPAXKaTh:

chOpMUPOBAHHOCTh 3HAHUA O MeECT€ U POJU OHOJOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUpPOBAHHWU COBPEMEHHOW €CTECTBEHHO-HAYYHOMN
KapTUHbl MHpA, B IO3HAHUM 33aKOHOB NPUPOABI M PEIICHHH 3KOJOTMYECKHUX
npoOjieM 4YelloBEYeCTBa, a TakK€ B PEUICHUH BOMPOCOB PAlMOHAIBLHOIO
MIPUPOOIIOIB30BaHUA, U B (POPMHPOBAHUU LIEHHOCTHOIO OTHOILUEHUS K MPHUPO/IE,
00IIECTBY, YEJIOBEKY, O BKJIA/€ POCCUMCKUX M 3apyOECKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHUY;

YMEHUE BIAJETh CUCTEMOW OMOJIOTMYECKUX 3HAHUM, KOTOpas BKIHOYAET
OlpeNeleHUs] U TOHHWMAaHHE CYIIHOCTH OCHOBOIIOJIAralouX OHOJIOTHYECKUX
TEPMUHOB M MOHATHM (B, dKOcHCTeMa, Ouocdepa), OMOIOrMYECKHUE TEOPUU
(aBomroumoHHas Teopus Y. JlapBuHaA, CHHTETHYECKAs TEOPHs 3BOIIOLUN), YUEHUS
(A. H. CeBeprioBa — 0 myTsx W HarpalieHusX sBosoruu, B.W. Bepnaackoro — o
6uocdepe), 3akoHbl (reHeTHueckoro paBHoBecus Jx. Xapau u B. BaiinGepra,
3apoasieBoro cxoicrsa K. M. bopa), mpaBuna (munummyma 1O. JluGuxa,
AKOJIOTMYECKOM MHUpaMUJIbl HEpPruM), rumnoressl (rumoresa «vupa PHK» V.
I'unbepra);

YMEHHE  BJaJIeTh  OCHOBHBIMM  METOJAAaMHU  HAy4yHOro  TO3HaAHUS,
HCITIOJIb3YEMbIMH B OMOJIOTMYECKUX HCCIETOBAHUAX )KUBBIX 00OBEKTOB U SKOCHCTEM
(onucaHue, U3MEpeHue, HaOJIOACHUE, AKCIEPUMEHT), CIOCOOAMM BBISBICHUS U
OLICHKM aHTPOIIOT€HHBIX U3MEHEHUH B IPUPOJE;

YMEHHUE BBIACIATh CYIIECTBEHHbIE NPHU3HAKHU: BHJIOB, OHOT€OLEHO30B,
DKOCHCTEM M Ouocdephl, CTaOMIU3HPYIOIIETO, IBMXKYIIEr0 W Pa3pbIBAIOIIETO
€CTECTBEHHOI' 0 otbopa, aJIONaTPUYECKOro u CUMIIaTPUUECKOTrO
BUJI000pa30BaHusl, BIUSHUS JBHOXKYIIMX CHJI HBOJIIOIIMU HA T€HO(OH MOIMYIISLHH,
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IPUCTIOCOOJIEHHOCTH OPraHU3MOB K cpejie OOMTaHMs, YepeJOBAHMS HaIlPaBICHUM
HBOJIIOIIMH, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUU B IKOCUCTEMAX;

YMCHHE YCTaHABJIMBATh B3aWMOCBSI3M MEXKAY IMPOIECCAMH  SBOJIOIUH,
JBUKYITUMUA CUJIAMU aHTPOMNOTeHe3a, KOMIIOHEHTAMH Pa3jMYHBIX IKOCHUCTEM H
PUCTTIOCOOJICHUSMH K HUM OPTaHU3MOB;

YMEHHE  BBIABIATH  OTJIMYUTEIbHBIE  TPU3HAKA  JKUBBIX  CHCTEM,
IPUCIIOCOOJIEHHOCTh BHIOB K Cpelie OOMTaHMs, a0OMOTHYCCKUX U OMOTHYECKHUX
KOMITOHEHTOB ~ DKOCHUCTEM, B3aUMOCBS3CH OpPraHu3MOB B  COOOIIECTBAx,
AHTPONOT€HHBIX U3MEHEHUN B SKOCUCTEMAX CBOEH MECTHOCTH,

YMCHHE HWCIOJb30BaTh COOTBETCTBYIOIIUE apPryMEHTBI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO ¥ CUMBOJIUKY JUTsI JTOKA3aTeJIbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBSI3H OPTaHU3MOB U Cpebl OOUTAHUS, EAUHCTBA
YEJIOBEYECKUX pac, HEOOXOJUMOCTH COXpaHEHUs MHOrooOpasus BUIOB H
AKOCUCTEM KaK YCJIOBHS COCYIIIECTBOBAHUS MTPUPOIBI U YEIIOBEUECTBA;

YMEHHE peliaTh OMOIOrM4ecKue 3a/1a4u, BbISBISATh MPUUYUHHO-CIIEICTBEHHbIE
CBSI3M MEXTY UCCIIETYEMBIMU OMOJIOTHYCCKUMH MPOIIECCAMU U SIBJICHUSIMU, JEIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHHH TIOJTYYE€HHBIX PE3YIIhTaTOB;

YMEHHE BBIMIOIHATH JIA0OpATOPHBIE U MPAKTUYECKUE PAOOTHI, COOMIOAATH
MpaBuJIa Mpu paboTe ¢ y4eOHBIM U Ja0OPATOPHBIM 000PYIOBAHUEM;

YMEHHE BBIJBUTATh THUIIOTE3bI, IMPOBEPATh HUX OKCIEPUMEHTAIHLHBIMU
cpenctBamu, (HOpMYIHpYS Iedb WCCICAOBAHUS, aHAIM3UPOBATh TOTYyYCHHBIC
pe3yNbTaThl U JACNaTh BHIBOIBI;

YMEHHE Y4acTBOBaTh B Y4e€OHO-HCCIICOBATEIHCKON padoTe Mo OHMOJIOTHH,
9KOJIOTMU W MEIWIIMHE, TPOBOJMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOMMYHO  TPEACTABIATh  MOJYYCHHBIE  pE3ylbTaThl HA  YYCHHYECKHUX
KOH(EpeHIUX;

YMEHHE OIICHUBATh THIOTE3bl U TEOPUHU O MPOUCXOKICHUH KU3HH, YEIOBEKA
M YEJIOBEYECKUX pac, O MPUUYWHAX, MOCIEACTBUSAX M CHOCO0aX MPEeIOTBPAIICHHUS
rI00abHBIX U3MEHEHHUH B Onocdepe;

YMEHHE OCYIIECTBIISATh OCO3HAHHBIM BBHIOOp Oymymied mpodecCHoHaTbHOM
JESITENbHOCTU B 00JaCTH OMOJIOTUH, SKOJIOTUH, IPUPOAOIIOIb30BAHUS, MEAUIIMHBI,
OMOTEXHOJIOTUH, TICUXOJIOTHH, BETECPUHAPUH, CEIHCKOTO XO35SHCTBA, MHIIICBOM
MIPOMBITIUICHHOCTH, YTJIYOJIATh TIO03HABAaTEIbHBIM WHTEpPEC, HAIpaBJICHHBIA Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEW  mpodeccun U NPOAODKEHHE
OMOJIOTHYECKOTO 00pa30BaHUs B OPraHU3AMAX CPEIHEr0 MPOo(EeCcCHOHATBHOTO U
BBICITIETO 00Pa30BaHMs.
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KPUTEPUU OLIEHUBAHUS

KpuTtepun onieHUBaHUS YCTHOTO OTBETA
Ommemxka «5» CTaBUTCS, €CIIH:

MIOJTHO PACKPBITO COAEp)KaHUE MaTepHraa;

YETKO U MPABWILHO JaHbI OMPEEIICHUS U PACKPBITO COJICP)KaHUE TIOHSITHH, BEPHO
WCIIOJIb30BAaHbI HAYYHBIC TEPMUHBI;

JUISL T0KA3aTeNIbCTBA MCIOIb30BAHbI Pa3IMYHbIC YMEHHS, BRIBOJIBI U3 HAOIO ICHUI,
OTIBITOB;

OTBET CaMOCTOSITEIIBHBIN, HCIIOJIH30BaHbl PaHEE MPUOOPETEHHBIC 3HAHUS.

Ommemka «4» CTaBUTCS, €CITN:

PacCKpbITO OCHOBHOE COZIEPKaHME MAaTEPHAIIa;

B OCHOBHOM MPaBUJIbLHO JaHbI ONPEIEJICHHS MOHSATUI U HCIOJIb30BAHBI HAYyYHbIE
TEPMUHBI;

OTBET CaMOCTOSTEIbHBIN;

ONpeeNICHNS TOHATUIN HEMOJIHBIC, TOMYLIEHbI HE3HAUUTEIbHbIEC HAPYILICHUS
MOCJIEIOBATEIHLHOCTH U3JI0KEHUSI, HEOOJIbIIINE HETOYHOCTH MPH UCTIOIB30BAHUHT
HAyYHBIX TEPMUHOB WJIH B BBIBOJIaX U 000OIIICHUSIX;

MPaBUIbHBIE U YETKHUE OTBETHI HA BOMPOCH! YTOUHSIOIIETO XapaKTepa.

Ommemxka «3» CTaBUTCS, €CIH :
YCBOEHO OCHOBHOE COJICp)KaHHME Y4EOHOI0 MaTepralia, HO U3JIOKEHO parMeHTapHoO, HEe

BCET/1a IOCIEI0BATEILHO;
OTIPEICIICHUsI TOHATHI HEJOCTATOYHO YETKHE;

HE UCII0JIL30BaHEI B KAUECTBE J0KA3aTEILCTBA BEIBOABI 1 O000IIEHHS U3 HAaOII0IEHMI,

AOMYIICHBI OIIMOKHU IIPpH UX U3JI0KCHHUU,
AOMYIICHBI OIIMOKH ¥ HETOYHOCTH B UCITOJIL30BAHUH H.’:ly‘-IHOfI TEPMUHOJIIOTI'UH,
onpeiesIeHUE MOHSTU;

IIPaBUJIbHBIE U UETKHE OTBETHI HA BOIIPOCHI HABOASIIET 0 U KOHKPETUZUPYIOLIET O
XapakTepa

Ommemka «2» CTaBUTCS, €CIIU:

OCHOBHOE coJlepXkaHue y4eOHOr 0 MaTepHalia He PacKphITo;
HE JIaHbI OTBETHI HAa BOIIPOCHI HABOJAIIEIO U KOHKPETU3UPYIOIIEr 0 XapaKkTepa;

JOIYIICHBI FI)Y6I>IG OIINOKY B OIIpCACIICHUN HOHHTHﬁ, IIpH UCII0JIb30BAHUU
TCPMHUHOJIOTHH.

Kpurtepun oneHuBaHus MPaKTHYECKO# padoThI
Ommemka «5» CTaBUTCS, €CIIH:

copMyIpoBaHa 1eslb padoThl;

IPaBHJIBHO MPOBEEHa paboTa;

BbIJIEJICHBI CYILIIECTBEHHbIE IPU3HAKH;

JIOTMYHO, HAYYHO, TPaMOTHO O()OPMIIEHBI pe3yIbTaThl HAOIIOIEHUN U BBIBO/IBL.

Ommemxka «4» CTaBUTCS, €CIIH:

1enb chopMyIMpoBaHa ¢ MOJCKa3KU YUUTEIS;

MPaBUIILHO MPOBEAEHa PadoTa;

IIPU BBIJIETICHUH CYILECTBEHHBIX MPU3HAKOB HAa3BaHbI BTOPOCTEIIEHHBIE;
JIOTTYIIIEHBI HEOPEKHOCTh B 0()OPMIICHHH PE3YJIbTATOB HAOJIIOICHU U BEIBOJIOB.

Ommemxka «3» CTaBUTCS, €CIIH:

1eNb chOpPMYIUPOBAHO C TIOMOILBIO YUUTEIS;
JIOIyIIEHbl HETOYHOCTH U 1-2 omMOKH Npyu NpoBEAEHUN padOThI;
IIPY BBIJIEJICHUH CYIIECTBEHHBIX MPU3HAKOB 00bEKTa BbIICJIEHBI JUILIL HEKOTOPHIE;
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® JIONYIICHBI OMUOKU B O(POPMIICHUH pe3yJIbTATOB HAOIIOACHUI U BHIBOJIOB.
Ommemxka «2»

e 1enb chopMyIHPOBAHA YUUTEIIEM;

e JomyIieHbl 3-4 omuOKY MpU NPOBEICHUH pabOThI;

® HE BBIJCJICHBI CYLIECTBEHHBIE MPU3HAKH 00BEKTA;

® OTCYTCTBHE pe3yibTaTa HaOIIOCHHIA U BHIBOJIOB.

KpuTtepun onieHMBaHUS NUCbMEHHOTI0 OTBETA
Ouyenka «5» CTaBUTCS, €CIIH:

e TmpencTaBieHa cOOCTBEHHAs TOYKA 3peHUs (MTO3UIUsI, OTHOIIICHUE) MIPH PACKPBITUN
poOJIeMBI;

e mpobJieMa pacKpbITa Ha TEOPETHUECKOM YPOBHE, B CBS3SIX U C 00OOCHOBAaHMIMH, C
KOPPEKTHBIM U CITOJIb30BAHUEM OMOJIOTMYECKUX TEPMHUHOB U MIOHSITUIA B KOHTEKCTE
OTBETA;

e JaHA apryMEHTAIIMs CBOEIO MHEHHMSI C OOpO Ha (aKThI.

QOuenka «4» cTraBUTCS, €CIU:

e IpefcTaBieHa cOOCTBEHHAs TOYKA 3peHUs (I1O3ULMS, OTHOILEHUE) IIPU PACKPBITUN
po0JIEMBI;

e MpobiieMa pacKpbiTa C KOPPEKTHBIM HCIIONIb30BAHUEM OHMOJIOTMYECKUX TEPMUHOB U
MOHATUI B KOHTEKCTE OTBETa (TEOPETHUECKUE CBSA3H U 00OCHOBAHMSI HE IPUCYTCTBYIOT
WIN SIBHO HE IPOCIICKUBAIOTCS);

® J1aHA apryMEHTaIlMsi CBOETO MHEHHS C OMOPOr Ha (DaKTHI.

Ouyenka «3» CTaBUTCS, €CIIHU:

e MpencTaBieHa cOOCTBEHHAs TOYKA 3peHUs (MTO3UIUS, OTHOIIEHUE ) TIPU PACKPBITHH
POOJIEMBI;

e mpobJieMa pacKkphiTa Mpu (HOPMaTBHOM HCIIOIH30BAHIH HCTOPHYECKIUX TEPMUHOB;

e J[aHA apTyYMEHTAIIHs CBOEIO MHEHHSI C OOpoi Ha (aKThl OOIIECTBEHHOW KU3HU UIH
JIMYHBIN COIMAIbHBIN OIIBIT.

Ouyenxa «2» CTaBUTCS, €CIIU:

e TIpecCTaBiieHAa COOCTBEHHAS MO3UIUS MO TTOIHATON MpobsieMe Ha OBITOBOM ypOBHE O€3

aprymMeHTaIuu.
O6mas kiaccupukanusi OMUOOK
[Ipu ouieHke 3HaHM, yMEHUMN, HABBIKOB CIENYET YUYUTHIBATh BCE OMIMOKU (TpyObie U HErpyobie),
HEZ0YETHI B COOTBETCTBUH C BO3PACTOM yUaIlUXCS.
I pyovivu cuumaromes owmuoOKu.:
- He3HaHUe OIpeesIeHUs] OCHOBHBIX IOHSATHI, 3aKOHOB, ITPAaBHJI, OCHOBHBIX IOJIOKEHUH ,
TEOpHH, He3HaHUE (HOPMYIL, OOIICTIPUHATHIX CHMBOJIOB 0003HAYEHHH BEIMYHH, EAUHULL UX
M3MEPEHNUs, HANMEHOBAHUH 3TUX EAMHUII;
- HEYMEHHUE BBIJICIUTH B OTBETE TJIaBHOE; 0000IINTE PE3yIbTaThl U3YUCHUS;
- HEYMEHHE TPUMEHUTD 3HAHUS JJIS1 PEIICHUS 3a7a4, OObSICHEHUS SIBJICHNUS,
- HEYMEHHE YU TATh U CTPOUTH I'PaUKH, TPUHIIUITHAIBLHBIE CXEMBbI;
- HEyMEHHE TOITOTOBUTH YCTAHOBKY UJIH JIAOOpaTOpHOE 000pyI0BaHUE, TPOBECTH OIIBIT, ,,
HaOJII0IeHNe, CAeNaTh HEOOXOANMMbIE PACUETHI I UCIIOIH30BATh MOMy4EHHBIE JaHHBIC JIJIS
BBIBOJIOB;
- HEYMEHHE TT0JIh30BaTHCS MTEPBOMCTOUHUKAMU, YICOHUKOM, CITPABOUHUKOM;
- HapyIIeHHE TEXHUKH 0€30MaCHOCTH, HEOPEKHOE OTHOIICHHE K 000PYI0BaHUIO, TPHOOpaM,
MaTepuajaMm.
K neepybvim omuocames owmubru:
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- HETOYHOCTH (DOPMYJIMPOBOK, ONPEEICHUI, TOHATU, 3aKOHOB, TEOPUil, BbI3BaHHAS
HEIOJIHOTOW OXBaTa OCHOBHBIX IIPU3HAKOB OIPENEIIEMOr0 TOHATUS WU 3aMeHOoN | — 3 u3
ATHX MPU3HAKOB BTOPOCTEIEHHBIMU;

- OIIMOKY TIPU CHATHH IMOKa3aHUM C U3MEPUTEIILHBIX TPUOOPOB, HE CBA3AHHBIC C OMPEIeTICHUEM
LIEHBI 1€JICHUS IIKaJIbl;

- OIIMOKH, BBI3BAHHBIE HECOOIOICHUEM YCIIOBHH MPOBENECHUS OIBITA, HAOIIOICHUS, YCIOBUN
paboTsl mpubdopa, 060pyI0BaAHMUS;

- OIIMOKY B YCJIIOBHBIX 0003HAYCHHSIX HAa CXEMax, HETOYHOCTh rpaduka;

- HepallMOHAIBHBIA METOJ PEIICHUS 3a/1a4d, BBITIOJHEHUS YACTH TIPAKTUIECKON pabOTHI,
HEZI0CTaTOYHO MPOIYMaHHBIH IJIaH YCTHOTO OTBETa (HApYIIEHUE JTOTUKH U3JI0XKEHUS, TTOIMEHA
OTJE€TbHBIX OCHOBHBIX BOITPOCOB BTOPOCTEN EHHBIMHU );

- HepalMOHAIbHBIE METO/IBI pA0OTHI CO CIIPABOYHOM JIUTEPATYPOIA;

- HEYMEHHUE pellaTh 3a7a4u, BHITOIHITH 3aJaHus B 0011IeM BHJIE.

Heoouémam u asnsomes:

- HepalMoHaIbHbIE TPUEMBI BEIYUCIIEHHUH U TPeoOpa30BaHUi, BHIITOJIHEHHS OIBITOB,
HaOJIOICHUI, TPAKTUYECKUX 3a/1aHUl;

- apu(MEeTHUECKHE OIINOKHU B BBIUNCICHUSIX;

- HEOpEXKHOE BHITIOJIHEHHE 3aIUCEeH, YepTexel, cxeM, TpaduKoB, TaOIUIL;

- opdorpaduyueckrne U MyHKTYallHOHHBIE OIIUOKH.

Kpurepun oneHuBanus J1a00paTopHbIX padoT

QOuenka «5» CTaBUTCS, €CIIU YUEHHUK:

® TIPaBWJIBHO CAMOCTOSTEIHLHO ONMPEAEIIeT 1eJIb JaHHBIX pa0doT; BHIMOIHIET paboTy B
MOJIHOM 00BEME ¢ COOJTI0ICHNEM HEOOXOAUMOH ' MOCIe0BaTeIbHOCTH TPOBEICHUS
OIBITOB, U3MEPEHU;

®  CaMOCTOSITEIBHO, PAIMOHAIBHO BEIOMPAET U TOTOBUT JJIsI BBITOJTHEHUS paboT
Heo0XoarMoe 000pyIOBaHUE; TPOBOINT JaHHBIE pa0OTHI B YCIOBUSIX, 00€CTICUNBAIOIINX
MOJIy4eHHE HanboJiee TOYHBIX PE3yIbTATOB;

® TPaMOTHO, JIOTUYHO OMHCHIBAET XOJI MPAKTHYECKHX (JJTaOOPaTOPHBIX) paboT, MPaBUILHO
(dhopMyIUpyeT BBIBOJBL; TOYHO U aKKYPATHO BBIIIOIHSIET BCE 3aMMUCH, TAOIHIIBI, PUCYHKH,
YepTexku, rpapuku, BEIYUCIICHUS;

® TIPOSBIISICT OPraHU3AIMOHHO-TPYIOBbIE YMEHUS: OAICPKUBACT YUCTOTY pabouero
MecTa, TOPSAA0K Ha CTOJIe, SKOHOMHO PacXolyeT MaTepuabl; COO0AaeT MpaBuia
TEXHUKU 0€30MaCHOCTH MPHU BHITIOJIHEHUH PadoT.

Quenka «4» CTaBUTCS, €CIIU YUCHHUK:

®  BBINOJHSIET MPAKTUYECKYIO (JaOOpaTopHyI0) paboTy MOJHOCTHIO B COOTBETCTBHUH C
TpeOOBaHUSAMHU MPH OLEHUBAHUU PE3yNIbTAaTOB HA "5", HO TOMyCKAaeT B BHIUUCICHUSIX,
U3MEPEHUAX JIBa — TPH HEJ04YETa WM OJIHY HErpyOyIo OIIMOKY M OUH HEHAO0YET;

e 1pu opopmMiieHHH paboT AOMYCKAET HETOYHOCTH B ONMMCAHUU X0/1a JACHCTBUA; eJaeT
HETOJIHBIE BBIBOABI TPH 0000IIIEHUH.

Ouenka «3» CTaBUTCS, €CIIA YUCHUK:

® [paBUJIbHO BBINOJIHAET paboTy HE MeHee, ueM Ha 50%, ogHako 00bEM BBINOIHEHH O
YaCTH TaKOB, YTO MO3BOJISIET MOJYUYUTh BEPHBIE PE3YyJIbTATHI M CJI€TIaTh BHIBOBI 10
OCHOBHBIM, TPUHIIMITHATIHHBIM BaKHBIM 3a/1auaM paboThI;

e moxdupaer 000pyIOBaHUE, MATEpPHUAll, HAUMHAET PabOTy C IMOMOIIBIO YUUTEIS; WK B
XO/J1€ TIPOBEJICHUS U3MEPEHUM, BEIYUCIICHUH, HAOIIOIEHUM TOMYyCKaeT O OKU, HETOYHO
(dhopmMymupyeT BBIBOJBI, 0000 IICHHUS;

® POBOANT PabOTy B HEPALMOHAIBHBIX YCIOBUSX, YTO MIPUBOAUT K MOIYICHUIO
PE3yJIbTATOB C OOJILIIMMU MOTPEUTHOCTSIMU; UM B OTYETE IOMYyCKAET B O0IIeH
CIIO)KHOCTH He 0oJ1ee IBYX OIMOOK (B 3alKCAX YNUCEN, PE3YJIbTaTOB U3MEPEHUH,
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BBIUMCIICHUHN, COCTaBICHUH I'paduKOB, TaOIHII, CXEM U T.J.), HE UMEIOIINX IS JaHHON
paboThl NPUHIMIHAILHOTO 3HAYCHHSI, HO TIOBJIMSBIINX HA PE3yJIbTAT BHIITOIHCHHS,
® OIlyCKaeT rpyOyro OIMOKY B X0/1€ BBIIIOJIHEHUS paOOThI: B 00bSICHEHUH, B 0(OPMIICHUH,
B COOJIIOJICHUY TIPABUIT TEXHUKU O€30TaCHOCTH, KOTOPYIO YYE€HUK UCIPABISET IO
TpeOOBAHMIO YUUTEIIS.
Ouenka "2" cTaBuTCS, €CIHU YUCHUK:
® HE OnpeneNsieT CaMOCTOSTENILHO 11e/Tb paOOThI, HE MOXKET 0€3 MOMOIIN YUUTENS
HOATOTOBUTH COOTBETCTBYIOIEE 00OPYI0OBaHKE; BBINOIHAET padoTy HE MOTHOCTHIO, U
00BEM BBITTOTHEHHON YaCTH HE TTO3BOJISET CIEeTaTh PaBUIbHBIC BBIBOJIBL
e JIONYyCKaeT JIBe U OoJjiee rpyObie OIMOKH B X0/1€ pabOT, KOTOpPBIE HE MOXKET UCIIPABUTH 110
TpeOOBaHUIO Mearora; Uik NPOU3BOIUT H3MEPEHHUS, BEIYUCICHHS, HAO IO ICHHSI
HEBEPHO.
Kpurepnu oneHuBanusi Ha0JII0ICHHUSA 32 )KUBBIMH 00bEKTaAMU
Quenka «3» CTaBUTCS, €CIIU YUEHUK:
® MPaBWIBHO MPOBOJUT HAOIIOACHUE 10 3aJaHUIO YUUTEIS;
e BBIICISIET CYIIECTBEHHBIE IPU3HAKH Y HAOII0aeMOoro o0beKTa, mporecca;
® TPaMOTHO, JJOTUYHO 0OPMIISIET PE3yIbTaThl CBOMX HAOIIOICHUM, AeTaeT 0000IeHus,
BBIBOJIBI.
Oyenka "4" ctaBUTCS, €CIIM YYCHUK:
® TPAaBUJIBHO NMPOBOIUT HAOIIOCHHE 110 33/TaHUI0 YIUTEIIS
® JIOMYCKaeT HETOUYHOCTH B X0Ji¢ HAOIIOJEHUII: IPH BBIJEICHUH CYIIECTBEHHBIX MPU3HAKOB
y Ha0JII01aeMoro 00beKTa, MpoIecca Ha3bIBaeT BTOPOCTEIICHHBIE;
e HeOpPEKHO UM HETOYHO OPOPMIISIET Pe3yJIbTaThl HAOIIOICHUA.
Ouenka "3" ctaBuTCs, €CIM YUCHUK:
® JIOMYCKAaeT OHY-[BE IpyOble OIMOKH UM HETOYHOCTH B MPOBEICHUH HAOIIOACHUI 110
3aJIaHUI0 YUUTEIIS;
® IIpH BBIACIIEHUH CYLIECTBEHHBIX IPU3HAKOB Y Ha0I01aeMoro o0beKTa, mpolecca
Ha3bIBACT JINIIb HEKOTOPHIC U3 HUX;
® JIOMYCKAaeT OHY-JBE IpyObIe OMMOKHN B 0()OPMIIEHUH PE3yIbTaTOB, HAOIIOACHUN 1
BBIBOJIOB.
Quenka «2» CTaBUTCS, €CIIU YUEHUK:
® JIONYCKAaeT TPU-YEThIpe IrpyOble OMMOKY B TPOBEIEHUHN HAOIIOAEHUH 10 3aJaHUIO
YUUTEIS;
® HENpPaBWIbHO BbIAEIAET IPU3HAKY Ha0II01aeMoro o0beKTa, poLecca;
® JIONYCKAaEeT TPU-YEThIpe ITpyOnie omMOKH B 0OPMIICHUH Pe3yJIbTaTOB HAOIIOACHUN U
BBIBOJIOB.
Kpurtepun oueHuBaHHA TeCTOBBIX 3aJaHUI:
1. 3amanus c BEIOOPOM OHOTO OTBETA X YETHIPEX(3aKPBITHIN TecT) B 1 Oai.
95% -100% - «5»
75% - 94% - «4»
50% - 74% - «3»
0% - 49% - «2»
2. TuddepeHnnpoBaHHBIN TECT COCTABJICH U3 BOIIPOCOB Pa3HOr0 YPOBHsI- 6a30BOr0 U
MTOBBIIIIEHHOT 0.
3aganust 6a30BOr0 yPOBHS OIICHUBAIOTCS B 1 0asu1, MOBBIIIIEHHOTO — B 2 OaJa.
90% - 100% - «5»
70% - 89% - «4»
50% - 69% - «3»
0% -49% - «2»
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Kpurtepun oueHuBaHus MPOEKTa

Kpurtepun MaxkcuMalbHbIH YPOBEHb
AOCTHIKEHMH Yy4alluxcs

1 [InanupoBaHue M pacKphITHE ILIaHA, Pa3BUTHE 4
TEMBbI

Co6op umHpOpMauu
BLIGOp U HCIOJIb30BAHHEC MCETOAOB W IIPUCMOB
Anamu3 uHbopmanuu

Opranuzanus NHUCbMEHHOM padOThI

o O A WD

Ananu3 mporecca U pe3yibTaTa

~ A bA b Dd D

JInunoe yuactue
UTOI'O 28

OOumii ypoBEeHb IOCTHIKEHUH ydaluxcs MEepeBOJUTCS B OTMETKY IO CIEAYIOINeH IKaie:
28-21 GamnoB - «5»;

20-16 OGammoB - «4»,

15-8 OammoB - «3»;

7-0 OammoB - «2».

1. IInanuposanue u packpvimue niaana, paszeumue memvl. Bpicmmii 6anin craBUTCS, €CIIU
YUCHUK OIpeNeiseT U YETKO ONUCHIBAET LIEJM CBOErO MPOEKTa, JAeT IOCIEAOBATEIbHOE W
MIOJITHOE ONMMCAaHHE TOro, KaK OH COOMpAeTCs AOCTHYb ITHX LieJel, NMPUYEeM peanu3alus
IIPOEKTA MOJHOCTBIO COOTBETCTBYET NPEAJOKEHHOMY MM ILJIAHY.

2. Coop ungopmayuu. Beictmii 0anl CTaBUTCS, €CIM MEPCOHANBHBIM MPOEKT COACPKUT
JOCTaTOYHOE KOJMYECTBO OTHOCSAIICHCS K ey MH(POPMAalud W CCHUIOK Ha pa3ndyHbIC
WCTOYHUKH.

3. Buvibop u ucnonvzosanue memooog u npuemos. BpICmUil 6amn CTaBUTCS, €CJIM MPOEKT
MOJTHOCTBIO COOTBETCTBYET ILIENISIM M 3a/adaM, ONpPEAENIEHHBIM aBTOPOM, NPHYEM
BbIOpaHHBIE U 3(PPEKTUBHO MCIOJIH30BAHHBIE CPEICTBA NMPHBOIAT K CO3/JaHUI0 MTOTOBOTO
MPOJIYKTa BBICOKOT'O KayecTBa.

4. Ananuz ungopmayuu. Beicmmii 6ai1 Mo 3TOMY KPUTEPHIO CTaBUTCS, €CIH TMPOEKT
YEeTKO OTpakaeT INIyOMHY aHajM3a U aKTyaJbHOCTh COOCTBEHHOTO BMJEHHUS HUiael
y4JaIIuMCsi, TIPA 3TOM COAEP)KUT IMO-HACTOALIEMY JMYHOCTHBIA IMOAXOA K TEME.

5. Opeanuszayus nucomennou padomul. Bpicluii 0aml CTaBUTCS, €CIU CTPYKTypa NpOEKTa
U NHUCBMEHHOW paboThl (OTYETa) OTpa)kaeT JIOTMKY U IOCIEAOBAaTEIbHOCTh PadOThI, €CIU
HICII0JIb30BaHbl aJ|eKBAaTHBIE CIOCOOBI MPEACTABICHUs MaTepuaina (IuarpamMsbl, rpaduki,
CHOCKH, MaKeTbl, MOJIEIU M T. A.).

6. Ananuz npoyecca u pesyarbmama. Bpicumii 0ajmin CTaBUTCS, €CIH y4alUHCs
MOCJIEIOBATEIbHO U TIOJIHO aHAIM3UPYET IPOEKT C TOYKU 3PEHUS IMOCTABIICHHBIX IIEIEH,
JEMOHCTPUPYET MOHMMaHUE OOMIMX MEPCHEKTHUB, OTHOCSIIUXCS K BBHIOpPAaHHOMY ITyTH.

7. Jluunoe yuacmue. Cuutaercsi B OOJbIIEH CTENEHHU YCIEIIHOW Takas paboTa, B KOTOPOM
HAJIMYECTBYET COOCTBEHHBII MHTEpeC aBTOpa, SHTY3Ma3M, aKTHBHOE B3aMMOJEHCTBUE C
YYaCTHUKAMHU U TMOTEHUUAIBHBIMU MOTPEOUTENSIMU KOHEYHOTO MPOAYKTA M, HAKOHEL, €CIH
peOeHOK OOHapYX I COOCTBEHHOC MHEHHE B XOJI€ BBINOJHEHHUs mpoekTa [3, c. 5-6].

C KpuTepusIMH OIICHWBAHUS MPOCKTOB ydYalllMecs 3HAKOMSTCS 3apaHee. Takke OHH caMu
MOTYT MPEIIOKHUTh KakKhe-TMOO IOMOJNHEHUs B COICpKAHHE KPHUTEPHEB WM JaKe
JOTIOJTHUTEIIBHBIC KPUTEPHUHU, KOTOpBIC, HA WX B3MJISIN, HEOOXOIWMO BKIIOYHUTH B
KpUTEpHaJbHYIO IIKaly. KpuTepuu OLEHWBAHUS SBISAIOTCS CBOETO poJa HMHCTPYKIHEH INpH
pabore Hag mpoekToM. Kpome Toro, yuyammwecsi, OyAay4d OCBEIOMJIECHHBIMH O KPUTEPUAX
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OLICHUBAHUS UX IMPOEKTHOH NESITEeIbHOCTU, MOTYT YJIYUYIIUTh OTIAEJbHBIE MapaMeTpsl
npeiaraeMbie Il OLICHUBAHUSA, TEM CAMbIM IMOJIYYUTh BO3MOXHOCTH JTOCTHKEHUS
HaMBBICIIETO PE3yJIbTaTa
Kpurepuu oneHuBaHusi padoThl ¢ TEKCTOM (3aMoJIHEHHE ONIOPHBIX TA0JIUIl U CXeM,
NMCbMEHHBbII 0TBET HA BOIPOC)
Ouenka «3» CTaBUTCS, €CIH:
® 3aJaHUE BBHITIOJHEHO Ha BBICOKOM YPOBHE, OTCYTCTBYIOT OLITUOKU;
e paboTa BBITIOJHEHA B 33IaHHOE BPEMSsI, CAMOCTOSITEIILHO, C COOJIOIEHUEM
TEXHOJOTUYECKUX TPEOOBAHUM U YCTAHOBOK, KAYECTBEHHO, TBOPUECKU U ICTETHUYHO.
Ouenka «4» CTaBUTCS, €CIU:
e 3aJaHUE BBIMIOJHEHO HA XOPOIIIEM YpOBHE, UMeeTcs | ommbKka B COpepKaHuM, UK
UMEIOTCS HE3HAYHTENIbHBIC OMMOKH B O()OPMIICHUH;
e paboTa BBINOJHEHA B 33JJAaHHOE BPEMsI, CAMOCTOSATEIBHO.
Quenka «3» CTaBUTCS, €CIIU:
e 33/laHUeE BBINOJHEHO Ha JOCTATOYHOM, MUHHUMAJIbHOM YPOBHE, UMEIOTCS 2 -3 OIMOKHU B
COZIEpYKaHUU WIJIM HETPaMOTHO 0(OPMIIEHO;
e 3a00Ta BHINIOJHEHA C OMO3JJaHUEM, HO CAMOCTOSI TEIBHO.
Oyenka «2» CTaBUTCS, €CIIH:
® 3aJaHUE HE BBHIMOJHEHO UJIM HE 3aBEPIICHO CAMOCTOSATEIHHO YICHUKOM;
® TIpU BHITIOJIHEHHUH JIOMYIIEHBI OOJbIINE OTKJIOHEHUS OT 33JaHHBIX TPEOOBAHHM U
YCTaHOBOK.
Kpurepun oneHuBaHus COO0IIECHUS YYALMXCH
Quenka «5» CTaBUTCH 3a:
® COOTBETCTBUE COJICP)KAHMUS 3asIBJICHHOUN TEME;
® yYMEHHE JIOTUYHO U MOCJIEI0BATENIbHO U3JIaraTh MaTepruabl TOKIaaa;
e ¢BOOOJHOE BIaJICHUE MATEPUAIOM, YMEHIE OTBETUThH Ha BOIIPOCHI IO TEME COOOIICHUS;
e ¢cBOOOIHOE BJIaJICHUE MOHOJIOTHYECKON JTUTEPATYPHOU PEUBIO;
® HaJM4YMe MPE3CHTALNH, CXeM, Ta0JIUL, UIUTFOCTPALUNA U T. 1.
Quenka «4» craBuUTCH 3a:
e Te¢ Xe TPeOOBAHUSM, YTO U JJISl OLICHKHU «5», HO JomycKaeT 1 -2 omuOKu, KOTOphIe caM
)K€ UCTpaBIIsieT, U | -2 Hegouera B MOCIEIOBATEIILHOCTH U SI3IKOBOM O OPMIICHUH
U3JIaraeMoro.
QOuenka «3» CTaBUTCS, €CIIA YUIEHUK OOHAPYKMBAET 3HAHUE U TOHUMAaHUE OCHOBHBIX
MOJIOKEHUI TEMBI COOOIIEHHS, HO:
1) uznaraer maTepuall HEMOJIHO U JIOMYCKAaeT HETOUHOCTHU B U3JI0KEHUU (DaKTOB;
2) HEe YMeeT IOCTaTOYHO TITy0O0KO U J0Ka3aTebHO 0OOCHOBBIBATH CBOU CYKJICHUS U IPUBECTH
CBOU NIPUMEPHI;
3) uznaraer MaTepual Hemocaea0BaTENbHO, JOMYCKAaeT OIINOKH B SI3bIKOBOM 0(OPMIICHUN
M3JIaraeMoro, He BJIaJIeeT MOHOJIOTHYECKON PEYbIo.
Ouenka «2» CTaBUTCS, €CIIA YUCHUK:
e OOHapy)XUBaeT HE3HAHHE OOJBIICH YaCTH U3JIAaraeMOro MaTepHarna;
® JIONMyCKaeT OMMUOKH B (POPMYITHPOBKE OMPEICICHUI 1 MPaBUJI, MCKKAIOIINE UX CMBICI
e OecropsI0YHO U HEYBEPEHHO M3JIaraeT MaTepual.
KpuTtepun onieHUBaHUSA KOHTPOJIbLHOMH padoThI
PaboTa cocrouTt u3 3-x acreii:
1. Yacte A onennBaeTrcsa 1 6amios;
2. Yacte B onernBaetcs ot 0 10 2 6amioB 9 ecnu gonymieHa 1 ommoOka, BeicTaBusieTcs 1
Oan),
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3. Yacte C BKJIFOYAET BOMPOCHI C pa3BepHYTHIM oTBeTOM. Kakbiit orenuBaetcst ot0 10 3 -x

6asu1oB (3 6ania - OTBET BKJIIOUAET BCE HA3BaHHBIE DJIEMEHTHI, HE COJIEPIKUT
OMOJIOTMYECKNX OIIMOO0K; 2 0asia - OTBET BKJIIOYAET 2 U3 HA3BAHHBIX D3JIEMEHTOB U HE
colep kT Ouonorndeckux omuook, MJIM oTBer BKiIo4yaeT 3 Ha3BaHHBIX JJIEMEHTA, HO
COJICPXKUT HErpyOble OMOJOrnYecKrue ommMOKu; 1 6aur - OTBET BKJIFOYAET | M3 Ha3BaHHBIX
AJIEMEHTOB M HE COJICPXKUT OMosiornueckux omuook, MJIM orBeT BKItOUaer 2 u3
Ha3BaHHBIX DJICMEHTOB, HO COJICP)KHT HErpyOble OMOJIOTHYECKHUE OIITHOKH ).
90% - 100% - «5»
70% - 89% - «4»
50% - 69% - «3»
0% -49% - «2»
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TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
KounuecrBo yacos JIEKTPOHHBIE
HaunmeHoBaHue pa3iesioB H TeM (undposbie)
Ne n/m Kourposbubie | IlpakTuyeckue
NMPOrPaMMBbI Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypcsbl
1 5 1 bu6moreka [JOK
HOTIOTHIL KAl HayKa https://m.edso0.ru/7f418886
bubmioreka [IOK
2 XK 2
HIBPIC CHETCNRL I X HEYHEHHe https://m.edso0.ru/7f418886
bu6mmnoreka [JOK
3 buonorus ket 2 05 https://m.edsoo.ru/7f418886
bu6moreka [JOK
1
4 AUMHCCKAST OPraHH3ALIS KICTKIL 10 https://m.edso00.ru/7f418886
bu6mmoreka [JOK
2
> CTpoeiie it GyHKLIH KICTKH 8 https://m.edso0.ru/7f418886
6 OOMeH BelIeCcTB ¥ IPEBPAICHUE SHEPTUH B 9 1 bubmuotexa [JOK
KJIETKE https://m.edso0.ru/7f418886
7 Hacnencrsennas nadopmanus u 9 05 bubmmoreka LIOK
peanuzaiys €€ B KIETKe ' https://m.edso00.ru/7f418886
bu6munoreka [JOK
i 6 1
8 HKHHEHHLI UK KNCTKH https://m.edso0.ru/7f418886
bubmioreka [IOK
17 15
o CTpoeiiie it pyHKLH OPraiH3MOD https://m.edsoo.ru/7f418886
b K
10 Pa3mHO)eHHE 1 pa3BUTHE OPTaHU3MOB 8 1.5 ht?gg;;?:g;gz 17§418886
11 I'eHeTrKa — HayKa O HACJIEICTBEHHOCTH U 2 0.5 bu6mmoreka LIOK
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https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886

M3MEHYMBOCTU OPraHU3MOB https://m.edsoo.ru/7f418886
12 3aKOHOMEPHOCTH HACIIEICTBEHHOCTH 10 1 ﬁgfg;?:g;gg};fmggge
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6 1 ]r?tlfssﬂ ;;?:g;ggﬁfmgsgﬁ
14| Tenerna veronera 3 05 | puimetmonnterssss
15 CerleKIms OpraHu3MoB 4 1 Et?jﬁggg;gg}?mms%
16 brorexHoorus 1 CHHTETHYeCKast ONOJIOTUs 4 nggg;fg;ggﬁmlggge
17 Pe3sepioe Bpest 1 ]r?t?fg/?g:;{;gr(:ﬁfmssse

OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 13
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https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886

11 KUIACC

KoanuyecTBo yacon DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne n/m Konrtpoasbnbie | IlpakTnueckue
NnporpamMmabl Bcero o0pa3oBaTe/bHbIEC
padoThI padoThI
pecypcsbl
1 3apoXkICHHE U PA3BUTHE DBOJIFOIIMOHHBIX 4 bubmuoteka IJOK
MIpEICTaBJICHUI B OMOJIOT U https://m.edsoo.ru/7f418886
N bu6moreka [JOK
2 M 14 2
HKPOIBOMONI 1 £6 PESyIETaTH https://m.edso0.ru/7f418886
N bu6mmoreka [JOK
3 M 6
AKPOABOIIIOIHS U €€ Pe3yJIbTaThl https://m.edsoo.ru/7
4 [IpoucxoxieHue 1 pa3BUTHUE KU3HU HA 15 15 bubmmoreka [IOK
3emie ' https://m.edso0.ru/7f418886
b K
5 [IporcxoxkaeHne YeIoBeKa — aHTPONOI'eHE 10 1 ht?fg;;fg;gg 17§418886
. DKOJOTHsI — HayKa O B3aUMOOTHOIIECHUSIX , o BuGmiorexa LIOK
OpraHu3MOB U vHanoprziHmMeHme CHUCTEM : https://m.edsoo.ru/7fA18886
C OKpYy’Karomei cpenoi
bubmioreka [IOK
1.
! Oprau3MEL H cpeaa OOHTaHHS o > https://m.edsoo.ru/7f418886
bu6mmoreka [JOK
i 0.5
8 JKOIOTH: BILOB 1 MONYIALHH o https://m.edso0.ru/7f418886
9 DKOJIOrUsl COOOIIECTB. DKOJIOTHUECKUE 12 05 bu6mmoreka [JOK
CHCTEMBI ' https://m.edsoo.ru/7f418886
bu6mmoreka [JOK
1 b -
0 nocdepa — riodanbHas IKOCHCTEMA 6 https://m.edso0.ru/7f418886
11 YenoBek U OKpysKaromas cpeaa 6 bubmmorexa [IOK
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https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
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https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886

https://m.edsoo.ru/7f418886

12

Pe3epBHOE Bpems

bu6mmoreka [JOK

https://m.edsoo.ru/7f418886

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

102

7.5
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HHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosnuecTBo yacos JIEKTPOHHBIE
Ne ara udposbie
n/n Tewa ypoka Bceero Kontponpupie | Ilpakruaeckne )I/:lll‘{y‘le}[l/lﬂ Llﬁ[?al;OBaTeﬂbele
padoThI padoThI pecypent
1 buonorust kak KOMIUIEKCHAsI HAyKa M KaK 1
4acTh COBPEMEHHOTr 0 00IlecTBa
JKuBbIE CUCTEMBI U UX CBOMCTBA 1
YpoBHeBasi opraHu3alus )KUBBIX CHCTEM
4 Ucropust OTKPBITHS ¥ U3YYCHHS KICTKHU. 1
Kiterounas teopus
MeToabl MOJEKYJIIPHON U KJIETOYHON
ounonoruu. [IpakTueckas padbota
5 «3y4ueHne MeTO10B KJIETOYHON OHOIOTHH 1 05
(xpomarorpadus, snekrpodopes, '
muddepeHnmanbHoe HeHTpUPyrupoBaHue,
[TLIP)»
6 XUMHUYECKUN COCTaB KJIETKU 1
7 MuHepaabHbIE BEIIECTBA KJIETKH, UX 1
Ouonoruueckas poib
OpraHuveckre BelecTBa KIETKH — OEeNKH.
3 JlabopaTopHas pabora «OOHapyxeHHE 1 05
OEJIKOB C MOMOIIBIO Ka4eCTBEHHBIX '
peakiuin»
9 CoiicTBa, knaccuukanus u QyHKIHH 1

O€JIKOB

57




OpFaHI/I‘IGCKI/Ie BEUICCTBA KIICTKH —

10
YTJIEBOJIBI

11 Oprannyeckue BeIecTBa KIETKH —

JIMTIATBI
Hyxnennossie kucnotsl. JJHK u PHK.

12 JlaGopaTtopHas pabora «/ccnenoBanue 05
HYKJIEMHOBBIX KUCJIOT, BBIEIEHHBIX U3 '
KJIETOK pa3JIMYHbIX OPraHU3MOB)

13 Crpoenne u pynkmuu ATO. [Ipyrue
nykineosuarpudocharer (HTD)

14 CexBenupoBanue [JHK. Meroast
F€HOMHKH, TPAaHCKPUITOMUKH, TPOTEOMUKH

15 MeToabl CTPYKTYpHOM OUOJTIOTHI

16 Tunel knerok. [IpokapuoTnueckas KieTka
CrpoeHne 2ykapuOTH4ECKON KIIETKH.

17 [Ipaktuueckas pabota «3yueHnue cBoicTB 0.5
KJIETOYHON MeMOpaHbD»

18 [ToBepXHOCTHBIN anmnapar KJIETKH
OnnomeMOpaHHBIE OpraHOUbI KJIETKH.

19 [IpakTnueckas padota «M3yuenune
JIBY>KEHUSI IUTOIUIA3Mbl B PACTUTEJBHBIX 05
KJIETKaX»

[TomyaBTOHOMHBIE OPTaHOMIbI KIETKH:

20 MUTOXOHJIPUH, TIacTUAbL. JlabopaTopHas 05
pabota «VccienoBanue niaazMoiusa u '
JIeTIa3MOJIM3a B PACTUTENBbHBIX KIETKaX»

21 HememOpaHHbIe OpraHOUIbI KJIETKH
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22

Crpoenue u pyHKUIUU sapa

23

CpaBHHUTEIIbHAS XapPAKTEPUCTHKA KJIETOK
aykapuort. JlaboparopHas pabora
«M3yueHune cTpoeHus KJIETOK pa3IMuyHbIX
OpraHU3MOB»

0.5

24

Accumwisanus U AUCCUMUIISIIIUS — JIBE
CTOpOHBI MeTabonmu3ma. Turbl oOMeHa
BeuiecTs. JlabopaTtopHas pabota
«M3ydeHne KaTaIuTHY €CKOM aKTUBHOCTH
(hepMeHTOB (Ha IpUMepe aMUIIa3bl UK
KaTaasbl)»

25

DepMEHTATUBHBIN XapaKTep peakiu
KJIETOYHOro Metaboym3ma. JlabopatopHas
pabota «/3yueHnue hepMEHTATUBHOT O
pacuiernieHust epokcuia BoJopoaa B
PACTUTENBbHBIX U dKUBOTHBIX KJIETKaX»

0.5

26

benku-akTMBaTOPHI U OENKU-UHTUOUTOPHI

27

ABTOTpOGHBII TUIT OOMEHAa BELIECTB

28

dorocunres

29

XemocuHTe3. JlabopaTopHas pabota
«CpaBHeHue nporeccoB (poTocHHTE3a U
XEMOCHHTE3a

0.5

30

Ana’poOHbIE Opranu3Mbl. Buasr 6poxeHus.
Jlabopatopnas pabora «CpaBHeHUE
MPOLIECCOB OPOXKEHUS U JIBIXaHUS

31

AdpoOHBIE OPraHU3MBbI. DTaIbl
SHEPreTUYECKOro ooMeHa

32

DHeprusi MeMOpPaHHOTO TPaIieHTa
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npotoHoB. Cunrte3 AT®: pabora
npoToHHOW AT®-cruHTa3bI

33 Peakiiuu MaTpuyHOro CHHTE3a
34 Tpanckpunuus — maTpuuHsbiii cuate3 PHK
35 Tpancnsus u €€ dTansl
36 Konuposanue amuHokucnor. Posb
pubocoM B OrmocuHTE3e Oenka
37 Opranu3zanus reHomMa y mpokapuoT u
3YKapuoT
38 MounekyIsipHbIe MEXaHU3MBI YKCIIPECCUU
TCHOB y DYKapHOT
Bupycbl — BHekJeTOUHbIE (POPMBI JKU3HU U
39 obauratHbeie mapa3uThl. [IpakTuueckas 0.5
paborta «Co3nanue Mozelu BUpyca»
40 BupycHbie 3a001eBaHuS Y€IOBEKA,
JKUBOTHBIX, PACTECHUU
41 Hanorexnonoruu B 6M0JIOTMU U METULIUHE
42 JKU3HEHHBIN UK KJIETKU
43 Martpuunsiii cuates JJHK
Xpomocomel. JlabopaTtopHast pabota
44 «M3ydeHne XpoMOCOM Ha TOTOBBIX 0.5
MUKpOIpernapaTax»
45 Jlenenune KIETKH — MHUTO3
Tune! knetok. KapuokuHes U HUTOKUHES.
46 Jlabopatopnas pabora «Habmonenue 05

MHTO3a B KJICTKaX KOHYMKAa KOPCIIIKaA JIyKa
(Ha rOTOBBIX MUKpOIperapaTax)»
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47

PCFYJ'ISIIII/ISI KHU3HCHHOI'O IUKJIa KJICTOK

48 Opranu3M Kak eIMHOE 11eJ10¢

49 Txanu pactenuii. JlaboparopHas pabora 05
«M3ydeHne TKaHEeW pacTeHUI» '
TxaHM )KUBOTHBIX M YEJIOBEKA.

50 JlabopaTopHas pabora «3yueHue TkaHen 0.5
KHBOTHBIX)
Opransl. Cuctemsl oprasos. JlabopaTopHas

o1 pabota «/3yueHne opraHoB IIBETKOBOTO 0.5
pacTeHus»

52 Ormopa Tena opraHu3MOB

53 JIBM>KEHHE OPraHu3MOB

o4 [TuTanue opranu3MoB

55 [MuTaHne MO3BOHOYHBIX )KUBOTHBIX.
[TumeBapuTenbHas CHCTEMa YeI0BEKa

56 JlpIxaHue opraHu3MoB

57 JIpIxaHue TTO3BOHOYHBIX JKUBOTHBIX H
YeJIoBeKa

58 TpaHcropT BemecT y OpraHu3mMoB

59 KpoBeHnocHas cuctema mo3BOHOYHBIX
KUBOTHBIX U YEIOBEKa

60 Brinenenue y opranu3smMoB

61 3ammra y OpraHu3MoB

62 NMMmyHHas cucreMa 4enoBeka

63 Pa3npa>xuMocTb U perynsus y
OpraHM3MOB

64 I'ymopanbHas perysinus U SHIOKPHHHAS
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CUCTEMA )KUBOTHBIX U YCIIOBCKa

65

DopMbI pPa3MHOXKEHUSI OPraHU3MOB

66

[TonoBoe pazMHOXKeHUE

67

Meiios

68

I'ameTorene3. OGpa3oBaHue U pa3BUTHE
MOJIOBBIX KJIeToK. JIabopaTopHas pabora
«M3yueHne cTpoeHus MOJOBBIX KJIETOK Ha
rOTOBBIX MUKpOIIpenapaTax»

05

69

I/IHI[I/IBI/I,Z[yaJ'IBHOG pa3sBUTUEC OPTaAaHU3MOB —
OHTOI'CHC3

70

3akiazika OpraHoB U TKaHEW 13
3apOAbIIICBLIX JINCTKOB

71

Poct 1 pa3BuTHE KUBOTHBIX.
JlabopaTopHas pabora «BpisiBieHHE
MPU3HAKOB CXOJCTBA 3apObIIIEH
IMO3BOHOYHBIX KUBOTHBIX»

0.5

72

Pa3smMHOXEHHE U pa3BUTHE PACTCHUMN.
JlaGopaTopHas pabora «CTpoeHHE OpraHOB
Pa3MHOXEHUS BBICIITUX PACTEHUN)

0.5

73

I/ICTOPI/IFI CTAaHOBJICHHA U Pa3BUTUA
T'CHCTHKH KaK HAYKH

74

OCHOBHEIE ITOHSTUSI I CUMBOJIBI T€HETHKH.
JlabopaTopnas pabora «/Ipo3oduna kak
00BEKT reHETHYECKUX I/ICCJ'I@Z[OB&HHﬁ))

0.5

75

3aKOHOMEpPHOCTH HACJIEJOBAHUS
MPU3HAKOB. MOHOTHOPHIHOE
ckpenmBanue. [IpakTuueckas pabora
"N3yueHne pe3yabTaToB MOHOTHOPUIHOTO

0.5
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CKpeluBaHus y 1po30huisr"

HI/ITOHOFI/IIICCKI/IC OCHOBBEI MOHOFI/I6pI/I,Z[HOFO

76 1
CKpCIIUBAHUS

77 Ananmmsupyroniee ckpenmBanue. Hemomnnoe 1
JOMUHUPOBaHUE
JuruOpuIHOE CKpEIIMBaHHKE.

78 [IpakTrueckas padota «M3yuenue 1 05
pe3yJbTaTOB TUTHOPHUIHOTO CKPEIBAHUS '
y Ip030hUITBDY

79 [{uTonorndeckre OCHOBBI TUTUOPUITHOTO 1
CKpCIIUBAHUS

80 CuerieHHOE HaclleJ0BaHUE TPU3HAKOB 1

81 XpoMocOMHast TeOpHsl HACIIECTBEHHOCTH 1

82 I'eneruka nmosna 1

83 I'eHoTHTI KaK TIe0CTHAS CUCTEMa 1

84 ['eneTnyeckuii KOHTPOJIb Pa3BUTHUSA 1
pacTeHUl, )KUBOTHBIX M YEIIOBEKa

85 H3MmeHunBOCTh IpU3HAKOB. BUubl 1
W3MEHYMBOCTH

86 MopudukanroHHas H3MEHYUBOCTh 1
BapuanonHslii psii U BapralioHHas
kpuBas. JlabopaTopHas pabora

87 «MccnenoBanne 3aKOHOMEPHOCTEMN 1 05
MOJIM(DMKAIIMOHHOW U3MEHYUBOCTH. '
[TocTpoenue BapuanmOHHOr O psija U
BApUALlMOHHOM KPUBOI»

88 I'enoTumnuueckast K3AMEHYUBOCTb. 1
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KomMOunnatuBHas M3MEHYUBOCTD

89

MyTanuoHHas U3MEHUYUBOCTb.
[IpakTueckas paborta «MyTtanuu y
po30(uITbl (Ha TOTOBBIX
MUKpoOIIpenapaTax)»

0.5

90

3aKOHOMEPHOCTH MYTAallMOHHOT O ITpoliecca.
OnureHeTuka v 3MUreHoOMHUKa

91

I'eneruka uenoseka. [IpakTuueckas pabora
«CocTaBjeHHe U aHAJIU3 POJIOCIOBHON»

0.5

92

MeTtoansl MEAUIIMHCKON T€EHETUKA

93

3HayeHne MENUIIMHCKON T'eHETUKU B
IPEAOTBPAIICHUN U JICICHUH TCHETHYCCKUX
3a00J1€BaHUIl YEeI0BEKa

94

OCHOBHEIE ITOHSITUS CCIICKIIUU.
JlabopaTopHas pabora «3ydueHue copToB
KYJBTYPHBIX PACTEHUI U MOPOJI IOMAIIIHUX
JKUBOTHBIX»

0.5

95

MeTonp! CeneKIIMOHHON padoThI.
JlaGopaTtopHas pabota «/3yueHue MeTo10B
CEJIeKIIMM PACTEHHI»

05

96

JloCTH>KEHUs CeNeKIMU pacTeHUH U
XKUBOTHBIX. [IpakTHueckas pabora
«IIpuBHUBKa pacTeHUN»

97

CoxpaHeHue, U3y4eHue U UCI0Ib30BaHHE
TEeHETUYECKUX PECYPCOB

98

buotexHoJiorus Kak Hayka U oTpaciib
npou3BocTBa. [IpakTuaeckas pabora
«3yueHne 06bEKTOB OMOTEXHOJIOT UM

0.5
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99 OCHOBHBIE HAIPaBJICHHUS] CUHTETUY €CKOM 1
OHoI0run

100 XpoMOCOMHas ¥ TeHHasi MH)KEHepHsl

101 MeaunuHcKre OMOTEXH0JI0T U 1
PesepBHbili ypok. IloBTOpEHue,

102 y 1
000011IeHNEe, CUCTEMATH3AIINS 3HAHUI

BIIEE KOJIMYECTBO HACOB II
OBl O CTBO o O 102 13.5

I[TPOTPAMME
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11 KUIACC

KoanuecrBo yacos DJIeKTPOHHbIE
Ne ara udposbie
W/ Tema ypoka Beero Konrpoasnbie | IlpakTuyeckue iyqefmﬂ sﬁg)al;onaTeanme
padoThI padoThI pecypesI
1 OBomonnoHHas Teopust U. Jlapsuna 1
5 JBMKyIye CrJibl SBOJIIOLMHU BUIOB 110 Y. 1
HapBuny
3 Bbopb0a 3a cymiecTBoBaHME, €CTECTBEHHBIN 1
Y UICKYCCTBEHHBIN 0TOOD
4 DOopMHUPOBAHUE CUHTETUUECKON TEOPUHU 1
HBOJIIOLIUU
5 DraIbl 3BOJIIOLIMOHHOIO IIpoliecca: 1
MHUKPOAIBOJIIOIHUS U MaKPOIBOJIIOIUS
5 [Tomynsitust — syeMEHTapHast SAUHUTIA 1
HBOJTIOIIHU
3aKOH reHeTHYecKoro paBHoBecHs JIxk.
7 Xapau, B. BaiinGepra. JlabopaTopHas 1 05
paboTa «BbIsBIEHHE U3MEHYUBOCTU Y '
ocobeli OTHOTO BUAA»
8 DneMeHTapHbIe (PAKTOPHI IBOJIIOIII 1
9 DddexTt ocHOBaTes. DPdekT 1
OyTBLIIOYHOTO TOPJIBIIIKA
10 Murpanuu. M3000uu MOy JIALAN: 1
reorpaduyieckas, OMoJoruyeckas
11 EcTtecTBeHHBIN 0TOOp — HaNpaBIISIONIMMA 1
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(bakTOop BOIOLUU

12

[TosoBoit oTOOP

13

[Tprcnoco61eHHOCTh OpraHU3MOB Kak
pe3yabTaT MUKPOIBOIIOIUH.
JlabopartopHas pabota «M3yuenue
apoMop(o30B U UIHOAAANTALINHN Y
pacTeHU! U )KUBOTHBIX)»

0.5

14

[Tpumeps! TpUCIIOCOOTIEHUN Y OpraHU3MOB:

Mopdonoruyeckue, GPU3N0IOTHUECKHUE,
OMOXMMHYECKHE, TIOBEICHYECKHE.
JlabGopaTopnas pabora «IIpucmocodnenus
OpPraHU3MOB U X OTHOCHUTEIIbHAS
1IEIECO00Pa3HOCThY

0.5

15

Bupn, ero kputepun u CTpyKkTypa.
JlabopaTopHas pabora «CpaBHEHUE BHIOB
110 MOP(OITOrHuecKOMY KPUTEPUIO»

0.5

16

CrpykTypa Buaa

17

BunoobpazoBanue kak pe3yabTaT
MHUKPOIBOJIOIUU

18

CBi13p MHKPO3BOJOIUHU U IITUACMU OJIOTUHN

19

Maxkpossomonus. [Taneonronornuyeckue
METO/IbI U3Y4EHUS IBOJIIOLUU

20

buoreorpaduueckre MeTobI H3y4eHUS
ABOJIIOIIUU

21

OMOPHOIOrHYecKre U CPaBHUTEIIBHO-
MOP(OJTOTUUECKHE METOIBI U3yYCHUS
HBOJTIOINH

22

MoJieKkyIapHO-T€HETUYECKHE,
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OMOXMMHUYECKHE U MAaTEMATHYECKHUE
MCTOAbI U3YYCHUS 3BOJTOIUHA

23 OO0mme 3aKOHOMEPHOCTH IBOTIOIUN

24 AnanTtuBHas paguanusa. HepaBHomepHOCTD
TEMIIOB HBOJIOIUHU

95 Hay4nble THIIOTE3BI TPOUCX 0K ICHUS
KU3HU Ha 3emJie

26 JloHay4yHbI€ MPEACTABICHUS O 3apOXKICHUI
KU3HU

97 OCHOBHBIE 3Tallbl HEOPraHUYECKOM
ABOJIIOIIUHU

28 ['mmoTe3bl 3apoXkKIEHUS KUZHU
Ucropus 3eMnu 1 METOJIbI €€ N3ydeHHUSI.

29 JlaGopaTopHas pabora «M3yueHue u 05
OMKMCAHNE UCKOMAEMbIX OCTATKOB APEBHUX '
OpPraHU3MOB»

30 HauanpHbIe 3Tanbl opraHndecKon
HBOJIIOIIUU

31 OBOIONUS 3YKapHOT
OCHOBHBIE 3Tallbl 3BOJIIOIIUU

39 pactutenbHOro Mupa. Ilpaktuueckas 0
pabora «M3yuenne ocobeHHOCTEN =
CTPOEHUS PACTEHUI Pa3HBIX OTIEIIOBY»

33 OCHOBHBIE 3Tallbl IBOJIIOIUHU )KUBOTHOT'O
Mupa

34 OBomonus KUBOTHBIX. [IpakTHueckas 05

pabora «M3yuenne ocobeHHOCTEH
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CTPOCHU IMTO3BOHOYHBIX KHMBOTHBIX»

Pa3BuTue x13HU Ha 3emiie 1o 3paM U

35
nepuoamM

36 MaccoBbie BBIMUPAaHHSI — 3KOJIOTMYECKUE
KPHU3HCHI TPOILIIOT 0

37 CoBpeMEeHHBII KOJIOTMYECKUI KPU3HC, €T0
0COOEHHOCTH

38 CoBpemeHHas cucTeMa OpraHuuecKoro
MPOIILIOTO

39 OCHOBHBIE CHCTEMAaTUUYECKHE IPYIIIBI
OpraHu3MOB

40 AHTpONOJIOrUsl — HayKa O YEJIOBEKE

41 PazButue npeacraBieHuii o
MIPOMCXOXKIEHUH YeTIOBeKa
MecTo 4yenoBeka B cuCTEME
opranudeckoro mupa. Jlaboparopnas

42 pabora «M3yuenne ocobeHHOCTEH 0.5
CTPOEHUS CKEJIeTa YeJIOBEKa, CBSI3aHHBIX C
MIPSIMOX 0K JICHHEM )

43 JIBIOKyIIME CUITBI AaHTPOIIOTEHE3a

44 CooTHomieHre OMOJIOTHYECKUX U
COLIMAJIbHBIX (PaKTOPOB B aHTPOIIOT €HE3E

45 OCHOBHBIE CTaIUU AaHTPOIIOT'€HE3a

46 [TaneoreHeTnka u nmaaeoreHOMUKa

47 DBOJIIOIUS COBPEMEHHOTO YeJIOBEKa

48 Yenoseueckue pacsl. [Ipaktnueckas 05

pabota «M3ydeHne 3KOIOTHIeCKIX
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ajarTalunii 4eJIoBeKa»

Mex 11 CUUTIITMHAPHBIE METO/IbI

49 1
AHTPOIOJIOT U

50 3apok/IeHHe U pa3BUTHE KOOI 1
MeTtonb! axosiorun. JlabopaTopHast pabota

51 «M3yueHne MeTo0B 3KOJIOTHUECKUX 1 0.5
MCCIIEZIOBAaHUI»

59 3HaYeHNE SKOIOTUIECKUX 3HAHUN /TSI 1
9eJIoBeKa

53 DKojoruyeckue GakTopbl 1
Abuornueckue Gaktopsl. CBET Kak

54 sKoJiorndeckuit gpaxrop. JlabopaTopHas 1 05
paboTa «BpIsiBiIeHHE TPUCTIOCOOIEHUI '
OpPraHU3MOB K BIIMSTHHIO CBETA»
Abuornueckue Gaktopsl. TemmepaTtypa
KaK 9KOJIOTHUECKHUH (PakTop.

95 JlaGopartopHas pabota «BrisiBiaeHne 1 05
MPUCIIOCOOIEHUH OPraHU3MOB K BIHUSHUIO
TeMIIepaTypb»
Abuornueckue GpakTopsl. BiaxxHOCTh Kak

56 sKoJiorndeckuit gpaxrop. JlabopatopHas 1 05
paboTta «AHATOMHUYECKHE 0COOEHHOCTH '
pacTeHHii U3 pa3HbIX MECT OOUTAHUS

57 Cpenpl 0OUTaHUS OPTaHU3MOB 1

58 buonornueckue putmsl 1

59 JKuznenunie popmMbl OpraHu3MOB 1

60 buotnueckue pakTopbl 1
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3HaveHne OMOTUYECKUX B3aUMOIEA CTBUIA

61 JUTS CYIIECTBOBAHUS OPraHU3MOB B Cpelie
oOuTaHus

62 DKOJIOTHYECKHUE XapaKTEPUCTUKH
MO JISIIIAN
OCHOBHBIE ITOKa3aTeIH MOy JISAUN:

63 YUCIIEHHOCTb, MJIOTHOCTh, BO3pacTHas U
MOJIOBAs CTPYKTYpa
OCHOBHBIE [TOKa3aTeNu MOMYJIALNN:

64 POXKIaEMOCTbh, IPUPOCT, TEMI POCTa,
CMEpPTHOCTb, MUTPAIIUU

65 DKonorudeckasi CTpyKTypa MOmyJIsSIuu

66 JlnHaMKKa TOMYJISLHK U €€ PeryJisius

67 KpuBbie pocta 9HCICHHOCTH MTOMYJISIUH.
KpuBbIie BEDKUBAHHS
DKoIorn4ecKast HHAIIa BUA.

68 JlaGopatopHas pabota «IIpucrnocobneHus 05
CEMSIH PAaCTEHHH K PacCEIICHUIO»

69 Bun xak cuctema nomymnsuit

70 3aKOHOMEPHOCTH TTOBEICHUST U MUTPAIIHIA
KUBOTHBIX

71 Coo011ecTBO OpraHu3MoB — OHOIIEHO3

72 DKocHCTeMa KaK OTKPBITas CUCTEMA

73 KpyroBopor BemecTB ¥ OTOK SHEPTUH B
IKOCUCTEME

74 OCHOBHBIE ITOKAa3aTEIN YKOCUCTEMBI

75 OKOJIOruuecKrue mupaMu/bl

71




76

W3meHeHust coo0111eCTB — CYKIIECCUU

[TpupoaHBIE SKOCHCTEMBI. DKOCHCTEMBI

" 03ep H peK. DKOCUCTEMBI MOPEil 1 OKEaHOB

78 [TpupoaHbIe 3KOCH CTEMBI. DKOCHCTEMBI
TYHAD, JIECOB, CTENEN, ITyCThIHb

79 AHTPOIOTr €HHbIE€ HYKOCHCTEMBI

80 Ypb6oskocucremsl. [IpakTuueckas padota 05
«3yuenne u onucanue ypoodKOCHCTEMBI» '
3akoHOMepHOCTU (hOpMUpOBaHUS

81 OCHOBHBIX B3aUMOJICCTBUI OPraHU3MOB B
AKOCHCTEMAX
MexaHu3Mbl BO3JEHCTBUS 3arpA3HEHUN

82 Pa3HBIX THIIOB Ha CyOOpPraHU3MEHHOM,
OpPraHU3MEHHOM, IMOIMYJISSIIHOHHOM U
HKOCHUCTEMHOM YPOBHSIX

83 buocdepa — obmiernianetapHas 000109Ka
3emun

84 VYuenne B. U. Bepraackoro o 6uochepe

85 3aKOHOMEPHOCTHU CYyIIECTBOBaHUS
ouocdepsl

36 KpyroBopoTs! BemiecTs 1
OMOTeOXNMUYECKHE ITHKIIBI

87 3oHanbHOCTH Ouochepbl. OCHOBHBIC
OMOMBI CYIITH

88 YcroitunBocTs Onochepbl

89 DKOJOrMYecKrue KPU3UChl U UX TPUIUHBI

90 BoznelictBue uenoBeka Ha 6nocdepy
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AHTpOINOreHHOE BO3/CHCTBUE HA

o1 pacTUTEIIbHBIN U KUBOTHBIA MUP 1

92 OxpaHa npupozs! 1

03 OCHOBHBIE TPHUHIIUIIBI YCTOHYUBOT'O 1
Pa3BUTHS YETOBEUECTBA U MPHPOIBI
ParronansHOe PHPOIOOIBE30BaHUE U

94 coXpaHEHH e OMOJIOTUYECKOT 0 1
pa3HooOpazus 3emiu

95 O6061eHue no TeMme « MUKpOIBOIIOLMS U 1
e€ pe3ybTaTh»

96 Ofio61uem1e 1o TeMe «MaKpodBOIIOIUS U 1
e€ pe3ybTaTh»

97 O606mienue o teme «IIpoucxoxnenue u 1
pa3BUTHE KU3HU HA 3eMIIe»

08 O606menue o teMe «IIporcxoxieHne 1
YeJI0BeKa — aHTPOITOTeHE3»

99 O60061enue no Teme «IKOJIOTUs — HayKa O 1
B3aMMOOTHOIICHHUSIX OPTaHU3MOBY

100 O6o06menue o reme «OpraHu3msbl U cpeaa 1
oOuTaHus»

101 06061ueH1/Ie 1o TeMe «IKOJIOTUs BUJIOB U 1
TIOITY JISIIIA

102 O606menue o teme «buocdepa — 1
rio0anbHast SKOCUCTEMA»

OBUIEE KOJIMYECTBO YACOB I10 102 75

ITPOTPAMME
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