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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo y4yebHomy mpenmery "buonorus" (manee - Ouosiorusi) Ha
YpOBHE CpeaHero ofuiero oOpazoBaHus pa3paboraHa Ha ocHOBe dDenepaibHOrO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoanuu B Poccuiickoii deneparnuny,
OI'OC COO, Konuenuuu mnpenojnaBaHus ydeOHoro mnpenmera «buonorus» u
OCHOBHBIX MMOJIOXKEHUN (enepabHON pabodeit mporpaMMbl BOCITUTAHU 5.

VYuebnsiii npeamer «buonorus» yriayonéaHoro ypoBHs uzydenus (10-11
KJIaCChl) SIBJISIETCSI OJJHUM W3 KOMIIOHEHTOB TpeaMeTHON obnactu «EcTecTBeHHO-
HayuyHble mpenMerb». CormacHo mnonoxenusm @OI'OC COO mnpodunbHbIC
y4yeOHbIE MPEIMEThI, U3ydaeMble Ha YIUIYOJIEHHOM YpPOBHE, SIBJISIFOTCS CIIOCOOOM
muddepenmanun  oOydeHHS Ha YpPOBHE CpemHero oOmero oOpa3oBaHHS W
MPU3BaHbl 00ECIEYHUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIUM, CPEIHUM
o0uwM, cpeHUM NpodeCcCUOHANBHBIM U BBICHIUM O0Opa3zoBaHueM. B To ke Bpems
KOKIBIM W3 JTUX YYEOHBIX TMPEIMETOB JOHKEH OBITh OpPHUCHTHUPOBAH Ha
IPUOPUTETHOE PEIICHHE 00pa30BaTENIbHBIX, BOCIHUTATEIbHBIX WM Pa3BUBAIOLIUX
3a7a4, CBA3AHHBIX C MpodOpUEHTAIMel O0yJaromMXCsi U CTUMYIHPOBAaHHEM
MHTEpeca K KOHKPETHOM OOJIaCTH HAyYHOTO 3HAHWsA, CBSI3aHHOTO C OMooruei,
MEIUIIMHOM, SKOJIOTHUEH, TICUXOJIOTHEH, CIIOPTOM WJIM BOCHHBIM JICJIOM.

[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 TIO paszjiesiaM H TeMaM, paclpeesieHhue I0 Kiaccam,
PEKOMEHyeT TIOCIEI0BATeILHOCTh M3YYCHHUS YYEOHOTO Marepuaia ¢ y4€ToM
MEXIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBS3CH, JIOTMKHM YYeOHOTro mporiecca,
BO3PACTHBIX OCOOCHHOCTeH oOydaromuxcs. B mporpamme mo Ouosoruu
peayii30BaH MPUHLUIN MPEEMCTBEHHOCTH C HM3y4eHUEM OHOJIOrMM Ha YpPOBHE
OCHOBHOrO0  00miero oOpa3oBaHusi, Omnarojaps 4YeMmMy MPOCMATPUBACTCS
HAIpaBJIE€HHOCTh Ha TMOCJEAYIOIIee pa3BUTHE OWOJIOTMYECKUX  3HAHUH,
OPUEHTUPOBAHHBIX Ha (OPMHUPOBAHME €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
AKOJIOIMYECKOr0 MBIILIEHUS, TMPEACTaBICHUI O 300pOBOM 00pa3e >XKH3HHU, Ha
BOCIUTaHUE OEpEeKHOr0 OTHOIICHUS K OKpYyXarouled mnpuponHou cpene. B
mporpaMme 1o OHOJIOTMH TaKXe TMOKa3aHbl BO3MOXKHOCTH Y4EOHOTO TpeameTa
«buonorusiy B peamuzauun TpedboBanuit PI'OC COO kK mNIAHUPYEMBIM
JUYHOCTHBIM, METANpeIMETHHIM M TMPEAMETHBIM pe3yibTaTaM OOYy4YeHHS U B
(GbOpMHUpPOBAaHUU  OCHOBHBIX BHJIOB Yy4COHO-TIO3HABATCILHOW  JIEATEIHLHOCTH
OoOyyarolmMxcs MO OCBOCHUIO COJIEp)KaHUS OuoJormyeckoro oOpa3oBaHMs Ha
YpOBHE CpeJIHET0 00111er0 00pa3oBaHUsI.

VYyuebnsiii npeamer «buonorus» Ha ypoBHE cpenHero oOiero oopa3oBaHUs
3aBepiaeT OWoJIoTHYecKoe O0Opa3oBaHME B IIIKOJIE H OPUECHTUPOBAH Ha



pacliupeHre U yriyOsieHue 3HaHUW O0OydaroluXcsli O JKMBOH NMPUPOAE, OCHOBAX
MOJIEKYJIIPDHOW M KJIETOYHOH OHOJOrMH, 3MOpPUOJIOTMM U OHOJIOTMM pPa3BUTHS,
TeHETUKH, CEIEeKINH, OMOTEXHOJIOTHH, SBOOIIMOHHOTO YICHHS M SKOJIOTHH.

N3yuenne yuyeOHOro mnpeamera «buonorus» Ha YriayOJEeHHOM YpOBHE
OPHEHTHPOBAHO HA TMOATOTOBKY OOYYAIOUIMXCA K TMOCIEAYIOMIEMY MOIY4EHHUIO
Ouonormyeckoro  oOpa3oBaHHMsT B  By3aX W OpraHM3alMsIX  CPEIHETO
npogeccruoHanbHOro oopasoBanus. OCHOBY €ro COJIEp>KaHUs COCTABIISIET CHUCTEMA
OMONOTMYeCKUX  3HAaHWH, TONYYEHHBIX TPH HW3YYCHUU  OOYyJarOIIMMHUCS
COOTBETCTBYIOIIUX CHUCTEMATUYECKUX Pa3AENOB OMOJOTMH HAa YPOBHE OCHOBHOI'O
obmiero obpazoBanusi, B 10—11 kmaccax 3TH 3HaHMS MONy4YarOT pa3Buthe. Tak,
paciiupeHbl W yriayOneHbl OWOJIOTHYECKHE 3HAHMS O PACTEHHSX, >KUBOTHBIX,
rpubax, OakTepHsX, OpraHu3Me 4YeJOBeKa, OOUIMX 3aKOHOMEPHOCTSX KH3HHU,
JIOTIOJIHUTENIBHO BKIIFOUEHBI OMOJIOIMUECKHUE CBEACHUS MPUKIIAJHOIO U IIOMCKOBOTO
XapakTepa, KOTOphle MOXKHO HCMOJIb30BaTh KaK OPUEHTHUPHI IJsl MOCIEIYIOIIETO
BbIOOpa mpodeccun. Bo3moxHa Takke HHTErpanus OMOJOrMYECKMX 3HAHHMM C
COOTBETCTBYIOIIUMHU 3HAHUSIMH, TOTYYEHHBIMH OOYYAIONIUMUCS TpPH H3yYCHHUH
($uU3HUKU, XUMHUH, Teorpapuu U MaTEMATUKH.

CtpykTypa mnporpamMmbl 1o ydeOHOMY mpeamery "buosorus" otpaxaer
CHUCTEMHO-YPOBHEBBI ¥ DBOJIOIMOHHBIM TMOAXOAB K HW3YUYCHHIO OWOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE [ KUBBIX
CHCTEM Pa3HOTO YPOBHS OpraHU3aIliH, IBOJIOIMU OPraHNYECKOro Mupa Ha 3emIie,
COXpaHEHHUsi OHMOJOrMuecKkoro pasHooOpasusi I1uiaHetel. Tak, B 10 kiacce
U3Yy4aloTCs OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOM OHOJOrMHM, SMOpPUOJIOTUU U
OMoNOrUM Pa3BUTHUS, TEHETUKW M CEJCKIUU, OMOTEXHOJOTHMH W CHUHTETHYECKOU
OMOJIOTHY, AKTyAIU3UPYIOTCS 3HAHUS OO0YyJaromuxcsi Mo OOTaHWKE, 300JI0THH,
aHaromuu, Qusnonoruu uyenoBeka. B 11 kmacce wu3ydaroTcsi 3BOMIOLIMOHHOE
y4eHHe, OCHOBBI IKOJIOTUHU U yueHue o ouocdepe.

YueOnbiii mnpeamer  «buomorus» mpus3BaH = 00ECHEUUTh  OCBOCHHUE
00y4aroMMuUCs: OMOJIOTMYECKUX TEOPUIl U 3aKOHOB, UJIeH, IPUHIUIIOB U IIPABUJI,
JeXKaIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, 3HAHUH O
CTPOCHHUH, MHOrOOOpa3ud M OCOOCHHOCTSX KIJIETKH, OpraHu3Ma, IOMYJSLuH,
OMOIIeHO03a, SKOCUCTEMBI, O BBINAIOIIUXCA HAYYHBIX TOCTHKEHHUSIX, COBPEMEHHBIX
WCCIICZIOBAHUSIX B OMOJIOTHH, MPUKIATHBIX aClIeKTaX OMOJIOrmuecKux 3HaHui. Jlis
pa3BUTHS U TOJJAEPKAHUS HHTepeca OOYydaroIIMXcsi K OHOJOTMM Hapsay co
3HAYUTENLHBIM 00BEMOM TEOPETHUECKOrO MaTepuala B COISPIKaHUH MPOTPAMMBbI
1o OMOJIOTMHU MPETYCMOTPEHO 3HAKOMCTBO C MCTOpUEH CTAHOBJICHUS M PAa3BUTHS
TOM WM MHOW o0nacth OWOJNOrMM, BKJIAJAOM OTEYECTBEHHBIX M 3apyOEKHBIX
y4EHBIX B PEIICHHE BAKHEHIIINX OMOIOTHYECKUX B SKOJIOTHUECKHUX MPOOIIEM.



Lenb uzyuyenus yuebHoro npeamera «buonorus» Ha yriyOnéHHOM ypOBHE —
OBJIQJICHHE  OOYyYarOIIMMMCS  3HAHUSIMH O  CTPYKTYpPHO-(YHKIIMOHAJIbHOM
OpraHM3allMyd JKUBBIX CHUCTEM pa3HOrO paHra © NPUOOPETEHHE YMEHHM
UCMOJIb30BaTh ATH 3HaHUS B (POPMUPOBAHUU MHTEpEca K OINpenenEéHHON obnactu
npoecCUOHANBHOW AESITENbHOCTH, CBA3AHHOW C OWMOJOrMed, WM K BbIOOPY
y4e0HOT0 3aBEJICHUS JIJIsl TPOAOHKEHHST OMOJIOTHYECKOro 00pa30BaHMUs.

Joctuxenne 1enu u3ydyeHuss ydeOHoro mnpeamera «buonorus» Ha
yrayOiaE€HHOM YpOBHE 00ECIIEUMBAETCS PEILICHUEM CIEAYIOIIMX 3aau:

OCBOCHHE OOYYAIOIIMMUCS CUCTEMbI OMOJIOTHUYECKMX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHUAX, KOHLEMIMIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
MpaBUJIaX, COCTABJISIIOLIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MHPA; O
CTPOCHUHU, MHOTO00pa3uh W OCOOEHHOCTSIX OWOJIOTHYECKUX CHUCTeM (KJIETKa,
OpraHu3M, MONyJisilus, B, OMOreoleHos3, ouocdepa); 0 BELAAIOMIMXCA OTKPBITHIX
Y COBPEMEHHBIX HCCIIEJOBAaHUSAX B OMOJIOTUY;

O3HAaKOMJICHHE OOY4YaloIMUXCs C METOJlaMHU TIO3HAHUSI >KUBOU TMPUPOIIBI:
UCCIICZIOBATEIIbCKUMU ~ METOJaMH  OWOJIOTHYECKUX HayK (MOJEKYIspHOM U
KJIETOYHOM OMOJIOTMH, SMOPHOJIOrMM W OHOJIOTMM pa3BUTHUS, TEHETUKU U
CeJIeKIUY, OWOTEXHOJOTMM U CHHTETUYECKOW OWOJIOTHMH, MaJeOHTOJIOTHUH,
9KOJOTMH);  METOAAaMH  CAMOCTOSITEIBHOIO  IPOBEJAEHUS  OMOJIOTMYECKHX
UCCIIeIOBaHUNA B Ja0opatopud W B mpupoje (HaOIoJeHue, H3MEpeHue,
AKCIIEPUMEHT, MOJIECIIMPOBAHHUE);

OBJIQJICHUE OOYyYAIOUIUMHUCS  YMEHHMSIMHU: CaMOCTOSITEbHO  HaXOJUTh,
aHAJIM3UPOBATh M MHCIIOJIb30BAaTh OMOJIOTMYECKYI0 HMH(OpPMAIHIO; MOIb30BATHCS
OMOJIOTUYECKON TEPMUHOJIIOTMEH W CHUMBOJIMKOW; YCTaHABIMBATH CBSI3b MEXKIY
pa3BUTHEM OHOJOTMM M COLUAIbHO-D)KOHOMUYECKUMU U  IKOJIOTHUYECKUMU
npobsieMaMH 4eJIOBEYECTBA; OIEHUBATH IOCIEJCTBUS CBOEH AESTENBHOCTH IO
OTHOIICHUIO K OKPYXKAIOIIeH NPUPOMHON Ccpefie, COOCTBEHHOMY 3/I0POBBIO U
3M0POBBIO  OKPYKAIOIIMX  JIIOJCH; OOOCHOBBIBATH W  COONIONATH  MEPHI
npoUIakTUK UHGPEKIMOHHBIX 3a00JIeBaHUM, MpaBUia MOBEACHUS 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 UHTEUIEKTYaIbHbBIX U TBOPUECKUX CIIOCOOHOCTEMN
B IIPOLIECCE 3HAKOMCTBAa C BBIAAIOIIMMHUCS OTKPBITUSIMA W COBPEMEHHBIMH
UCCJICIOBAaHUSAMHU B OWOJIOTUM, pEIIaeMbIMU €0 MpoOJieMaMHu, METOHOJOTHUEH
OMOJIOTUYECKOTrO0 M CCIIEI0BAHMS], IIPOBEICHHUS HKCIIEPUMEHTATbHBIX
UCCIIEIOBAaHUM, PEIICHUs OMOJIOTMYECKHUX 3aJ1ay, MOACIMPOBAHUS OMOJIOTHYECKUX
00BEKTOB U MPOLIECCOB;



BOCHHUTAHUE y 00y4aronuxcs [IEHHOCTHOTO OTHOIIEHUS K dKUBOW MPUPOJIE B
LIEJIOM U K OTJENbHBIM €€ 00beKTaM U SIBJICHUSAM; (POPMUPOBAHUE IKOJIOIMUECKO,
T€HETUYECKOM TpaMOTHOCTH, OOIIe KylbTyphl TIOBEAEHUS B MPHUPOJE;
MHTErpallii €CTECTBEHHO-HAYYHBIX 3HAHMIA;

npuoOpeTeHne  OOy4arolMMHCS ~ KOMIIETEHTHOCTH B PAallMOHAIBHOM
IPUPOJOIOIb30BAHUM  (COONIOIEHNE TMpaBUI TOBEACHUS B MPUPOJE, OXpaHbl
BUJIOB, SKOCHCTEM, OHMoc(hephl), COXpaHECHUHU COOCTBEHHOT'O 37I0POBBS U 370POBBS
OKpY)KalIIUX  Jrojed  (coOmoeHuss Mep NpoPUIaKTUKK — 3a00JIeBaHUH,
obecrieueHne O€30MAaCHOCTU KU3HEACSITEILHOCTH B UYPE3BbIUAMHBIX CUTYaAIUSIX
OPUPOJHOTO W  TEXHOTEHHOTO XapakTepa) Ha OCHOBE  MCHOJIb30BAHMUS
OMOJIOrMYecKUX 3HAaHUM U YMEHUI B TOBCETHEBHOM JKU3HH;

CO3JaHUE  YCJOBUW  JUIi  OCO3HAHHOTO  BBIOOpa  OOYYarOIIMMHCS
WHIUBUTyaTTbHOM o0Opa3zoBaTenbHON TPaeKTOPHH, CIOCOOCTBYIONIEH
MOCTENYIONIEMY MPOPECCHOHATBHOMY CaMOOMNPECICHNI0, B COOTBETCTBHH C
UHMBUyaJIbHBIMU UHTEPECAMU U MOTPEOHOCTSIMU PETUOHA.

®opmbl yuera PaGoueii mporpaMMbl BOCIIUTAHUS.

Peanusaiust BoCIUTaTENLHOTO MOTEHIMANIA HA YPOKE MPEATIOIAraeT:
-yCTaHOBJICHHE  OTHOILIEGHWH  MEXAY  MeJarorndeckuM  pabOTHHKOM U
00y4JaroIMMUCs, CIOCOOCTBYIOIIMX MO3UTUBHOMY BOCHPHUATHIO OOY4arOIIMMUCS
TpeOOBaHUI U MPOCHO MEAArOrMueckoro padOTHUKA, TPUBJICUCHUIO UX BHUMAaHUS
K oOcyxIaemMoil Ha ypoke HH(OpPMAlMM, aKTHBH3AIMM HX [O3HABATEIbHOU
JeSITeNbHOCTH;

- moOyxJeHue oOydarmuxcs coOM0IaTh Ha YpOKE OOIIETPUHSATHIE HOPMBI
MOBEJICHUs, MpaBuia OOILIEHUS C TeAaroraMd M OO0YyYaroIIMMHCS), MPUHLHUIIBI
y4eOHOM JMCHMIUIMHBI W CaMOOPraHU3allMH; - TPHUBJICYCHHE BHUMAHMUS
oOydJarommxcs K IEHHOCTHOMY acleKTy U3y4aeMblX Ha YpOoKax SBICHUH,
opranuzanus #uX padOThl € TMOJy4aeMOMl Ha YypOKEe COLHUAaIbHO 3HAYUMOM
uH(popMaIueil — MHUIIMUPOBAHUE €€ 00CYXICHHUS, BHICKAa3bIBaHUs 00YyJalOIIUMUCS
CBOETO MHEHHUS T10 €€ TTOBOLY, BEIPAOOTKH CBOET'0 K HEl OTHOIICHUS;

- HCIIOJIb30BaHME BOCHUTATEIBHBIX BO3MOXKHOCTEH COIEp)KaHHUA Y4eOHOTro
mpeaMeTa 4epe3 JIEMOHCTpAIMI0 OOy4JaloUmuMCs TPUMEPOB OTBETCTBEHHOTO,
Ipak1aHCKOT'O TOBEIEHUs, MPOSBICHUS YEIOBEKOIOOUs U JO0OpPOCEepaeHHOCTH,
yepe3 MoJ00p COOTBETCTBYIOIMX TEKCTOB JJIi YTEHMs, 3a1ad I pPELIeHHS,
IpOOJIEMHBIX CUTYalUl 7151 OOCYXKIEHUS B KJIacCe;

- NMPUMEHEHHE Ha YpPOKE HHTEPAKTUBHBIX (opM paboOThl ¢ 00y4arOIIUMUCS:
UHTEJUIEKTYalIbHBIX WP, CTUMYJIUPYIOIIMX II03HABATEIbHYIO  MOTHBAIIMIO
oOydJarommxcs; AUCKYCCUM, KOTOpble JaloT OOyJaromuMmcs BO3MOXHOCTb



MPUOOPECTH OMBIT BEIEHUS KOHCTPYKTUBHOI'O JHMAJIOra; TPYMIIOBONH pabOThI WA
paboThl B Tapax, KOTOpble Yy4yaT oOOydarouuxcsi KOMaHAHOM paboTe U
B3aMMO/ICHCTBHUIO C IPYTUMHU 00yUJaIOIUMHUCS.

OO0111ee YnCca0 YacoB, OTBEJEHHBIX HAa M3y4EHUE OMOJIOTMH Ha YIIIYyOJIEHHOM
YpOBHE cpeaHero oodmiero oopasoBanus, coctaiser 204 gaca: B 10 kimacce — 136
yacoB (4 Jaca B HeAenmo), B 11 kimacce — 170 yacoB (5 4acoB B HEZIETIIO).

OT6op opraHu3alMoOHHBIX (OPM, METOJOB U CPEJACTB OOyYeHHS OHOJIOTHUU
OCYIIECTBIISIETCS ¢ YYETOM CHEU(UKH €ro COACpPKAHWS W HAIPABICHHOCTH Ha
POJAODKCHUE OHMOJOTHYECKOTO O0pa3oBaHWsS B  OpraHU3ANMAX  CPEIHETO
poheCCUOHATBHOTO M BBICIIIET0 00pa30BaHMUS.

OO0s13aTeNIbHBIM YCJIOBHEM MPU O0yUYEHHH OMOJIOTMHU Ha YIIIYOJIEHHOM YPOBHE
SBIIICTCS TPOBEJCHUE JTabOpaTOPHBIX M MpakTUUeckux pador. Takke ydactue
O0yJaroNMXcsi B BBHIMIOJHEHUH TPOCKTHBIX U y4E€OHO-MCCIIEAOBATENBCKUX padorT,
TEMaTHKa KOTOPHIX OIpEAETSIeTCS YYUTEIeM Ha OCHOBE  HMMEIOIIMXCS
MaTepHATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX IPUPOIHBIX YCIOBHUH.



COJEPXAHUE OBYUYEHUA
10 KVIACC

ConepkaHue mporpamMMbl, BBIICJICHHOE KYPCUBOM, HE BXOIUT B TMPOBEPKY
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, TMPUKIAJAHBIE W TIOMCKOBBIE HAYy4YHBIC MCCIICIOBAHUS B
Oouomorumu.

3HadueHre OMOJOruu B (DOPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kaptuHbl Mupa. I[Ipodeccun, cBsizanHple ¢ Owosorueil. 3HaueHWe OWOJOTUU B
MPAKTUYECKON JIESITEIbHOCTH 4YEJIOBEKAa: MEAUIMHE, CEIbCKOM XO3SHCTBE,
IPOMBILIJIEHHOCTH, OXPaHE MPUPOIBI.

JleMoHCcTpanuu

[Toptpetsi: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [lapBuH,
V. I'apgeit, I'. Mengens, B. 1. Bepunanckuii, 1. I1. I1laBnos, . 1. Meunukos, H.
N. Basunos, H. B. Tumodees-Pecorckuii, JIxx. Yorcon, @. Kpuxk, /. K. benses.

Tabmuier 1 cxembl: «CBA3b OMOJOTMU C JAPYTUMH Haykammy», «Cucrema
OMOJIOTUYECKUX HAYKY.

Tema 2. 7KuBble cMCTEMbI U X U3y4YeHHE

JKuBble cuctemMbl Kak MpeaMer u3ydeHus Owuojorur. CBONCTBA IKUBBIX
CHUCTEM: €IMHCTBO XHMMHYECKOr0 COCTaBa, JAUCKPETHOCTh U IIEJIOCTHOCTD,
CIIOXHOCTh M YIOPAIOYEHHOCTh CTPYKTYPbI, OTKPBITOCTh, CAMOOPraHHU3aIIMS,
CaMOBOCIIPOU3BEACHUE, PA3IPAKUMOCTD, U3MEHUYUBOCTh, POCT U PA3BUTHE.

YPpOBHM OpraHM3alid JKUBBIX CHCTEM: MOJIEKYJSIPHBIM, KIJIETOYHBIM,
TKaHEBBIH, OpraHU3MEHHBIN, MO YJISIIUOHHO -BUI0BOM, DKOCUCTEMHBIN
(buoreoneHoTHUeCcKui), Ounochepupiid. Ilporiecchl, TPOUCXOASAIINE B KUBBIX
cuctemax. OCHOBHBIC TpU3HAKKA XKWUBOTO. JKW3HB Kak ¢opMma CYIIECTBOBAHUS
Marepuu. Haykn, n3ydaronuye xuBble CHCTEMBI Ha Pa3HbIX YPOBHSAX OpraHU3alUU.

N3ydyeHnne xkuBbIX cucTeM. MeToabl Ouosornueckoil Hayku. HaOmionenue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTEMAaTU3aLMs, MeTaaHan3. [IoHsATHE O 3aBUCUMOI 1
HE3aBUCUMOW mnepemMeHHOM. [lnanupoBanme »dkcnepuMeHnTa. IlocranoBka w
npoBepka rumnore3. Hynesas rumnotes3a. [loHsiTie BBIOOPKM M €€ TOCTOBEPHOCTD.
Pa3bpoc B Oumonmornueckux mgaHHbIX. OIIEHKA JOCTOBEPHOCTH TOJNYUYECHHBIX
pe3yabTaroB. [IpuyuHBI UCKaXXEHUs pe3yibTaTOB JKcrepumeHTa. [loHsiTHe
CTaTUCTUYECKOTO TECTA.



JdeMoHCcTpanumn

Tabmuiet 1 cxembl: «OCHOBHBIE TPHU3HAKH KU3HW», «buonoruyeckue
cucreMbl», «CBOMCTBA JKMBOM Marepum», «YPOBHM OpraHHU3alUHA KUBOU
npupoae», «CTpoeHUE >XUBOTHOM KIETKW», «TKaHU >KUBOTHBIX», «CHUCTEMBI
OpPraHOB YEJIOBEYECKOro opranusMay, «buoreouenos», «buocdepar», «Metoasl
U3YUYCHUS )KUBOU MIPUPOIBDY.

O6GopynoBanue:  yjabopaTopHoe  O0OpydOBaHHWE IS IIPOBEICHUS
HaAOJII0ICHU, U3MEPEHH I, SKCTIEPUMEHTOB.

IlpakTtuyeckas padora «lcnonb3oBaHuE pa3IMYHBIX METOAOB MpHU
V3YUYECHUU KUBBIX CUCTEM.

Tema 3. buosiorus Kjierku

Krnetka — cTpykTypHO-QYHKIIMOHANBbHAS €IWHHIIA KUBOTO. Mcropus
oTKpbITHs KJIeTkH. PaboTel P. I'yka, A. Jleenryka. Knerounas teopus (T. 11IBanH,
M. Ineitnen, P. BupxoB). OCHOBHbIE MOJOKEHHUS COBPEMEHHOW KJIETOYHOM
TEOPHH.

Metoasl  MOJIEKYJISPHOM M KJIETOYHOM  OMOJIOTMM:  MHUKPOCKOIMS,
xpomarorpadusi, 3JeKTpodope3, METOJ MEUYEHbIX aToOMOB, U depeHuuaIbHOe
HEHTPU(PYTUPOBAHKUE, KYJILTUBUPOBAHUE KJIETOK. M3yuenue @uKrcuposanHvix
K1emoK. DIEKTpOHHas MUKpockonusi. Kougokanvnas mukpockonus. Bumanvhoe
(npusicusHenHoe) uzyuenue Kiemox.

JleMOHCcTpanuu

[Toprpersl: P. I'yk, A. JleBenryk, T. lIBann, M. lllneitaen, P. Bupxos, K. M.
bop.

Tabmuupl n cxembl: «CBETOBOM MHKPOCKOI», «IJIEKTPOHHBIA MUKPOCKOI,
«HcTopust pa3BUTHSI METOA0B MUKPOCKOITHIY.

O6opynoBaHue: CBETOBOM MMKPOCKOI, MHKpPOIpEnaparbl PacTUTENbHbIX,
KUBOTHBIX M OAKTEPUATLHBIX KIIETOK.

IIpakTuueckass padora «l3yueHne MeETONOB KJIETOYHOM OWOJIOTHUHU
(xpomatorpadus, snekTpodopes3, auddepeHInaATIbLHOE EHTpUyrupoBaHue,
ITLIP)».

Tema 4. Xumnueckasi OpraHn3anms KJIeTKH

XUMHYECKUN COCTAaB KJIETKU. Makpo-, MUKPO- U YIbBTPAMHUKPOIIEMEHTHI.
Boma m €€ ponp Kak pacTBOpPUTENS, PEAarcHTd, y4acTHE B CTPYKTYPUPOBAHUU
KJIETKU, TEIUIoperyysinud. MuHepalbHble BEIIecTBa KIETKH, UX OHOJOrHdecKas
poiib. Posib KATHOHOB M aHMOHOB B KIJIETKE.

Oprannueckue BelIEeCTBa KIETKU. buonorndeckue mnoauMmepsl. benku.
AMUWHOKUCIIOTHBIN cocTaB OenkoB. CTpyKTyphl OeiakoBoi Mosiekysbl. [lepBuunas
CTpyKTypa Oenka, MenTuaHas CBsi3b. BTopuuHas, TpeTWyHas, 4YeTBepTUUYHAs



cTpyktypbl. Jlenarypauus. CpoiictBa OenkoB. Kiaccudukanuss — Oenxos.
buonornueckue pynkuun 6enkoB. Ilpuonwi.

VYraeBoabl. MoHOCaxapuibl, TUCaXapuabl, OJUTOCaAXapUibl U TOTUCAXAPUIBI.
O6mwmit mmaH crpoeHus U (UBUKO-XMMHUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonornueckue pyHKIIMU YTIIE€BOIOB.

Jlunuaet. I'uapodunsao-ruapodoOHBIe cBOMicTBA. Kiaccudukarus unuios.
Tpurmunepunsl, ¢ochomunuasl, BOCKU, CTepouabl. buonormueckue QyHKIMH
munuoB. O01Me cBOMCTBA OMOJIOrMYECKUX MEMOPaH — TEKYYECTh, CIIOCOOHOCTh K
CaMO03aMbIKaHHUIO, TTOJIYTPOHUIIAEMOCTb.

Hyxnennosie kucinotel. [JHK n PHK. CrpoeHune HYKIEMHOBBIX KHCIOT.
Hyxneorunpl. [lpuanun xommiementapuoctu. [IpaBumo Yapradda. Crpykrypa
JIHK — nBoitnas criupanb. MectoHaxoxaenue u ouonorndeckue Gynakmuu J[HK.
Bunpsl PHK. ®yukunu PHK B kietke.

Crpoenue moinekynbl AT®. Makposprudyeckue cBsizu B moiiekyine ATO.
buonornueckue ¢pynkuuu AT®. BoccTraHOBIEHHbIE IEPEHOCUUKH, UX (QYHKIIUU B
Kietke. /[pyeue wyxneoszuompugpocghamer (HT®). CexBennpoBanme JIHK.
Memoovl cenomuxu, mpancKpunmomMuKuy, npomeoMuKu.

CrtpykTypHas Ouoyiorusi: OMOXUMHUYECKUE U OMODU3NUECKUE HCCIICOBAHUS
cocTaBa M MPOCTPAHCTBEHHOM CTPYKTYpbl Ouomoniekyn. Mooenuposanue
CMpPYKmMypol U QYHKYU OUOMONEKYN U UX KOMNIeKkcos. Komnviomepuwiii ousaiin u
opeanuyeckull cunmes OUOMOIEKYI U UX HENPUPOOHBIX AHANO208.

JemoHcTpanuu

IToprpetsr: JI. Tomunr, JIx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankius,
@. Caurep, C. Ilpy3unep.

Huarpammer:  «PacnipeneneHue XMMUYECKHMX JJIEMEHTOB B HEXUBOU
npupone», «PacnpeneneHne XuMHUUECKUX SJIEMEHTOB B )KMBOU MPUPOIE.

Tabmumer 1 cxembl: «llepuonuueckas Tabiuila XUMHUYECKHX DJIEMEHTOBY,
«CTpoeHue MoJeKyJbl BOAbl», «BemecTtBa B cocraBe opraHu3sMoBy», «CTpoeHue
MOJIEKYJIBl Oenka», «CTpYKTypbhl O€NKOBOW MOJEKyJbl», «CTpoeHHE MOJEKYI
yriaeBoJoB», «CTpoeHue MOJEKya JUnuaoB», «HyKIEMHOBBIE KHUCIOTHI»,
«Ctpoenue monekynsl ATDO».

O0opynoBaHue: XUMUYECKas 1Mocyia 1 000pyA0BaHUE.

JlaGopaTopHas padora «OOHapyKeHHE OETKOB C MOMOIIBI0O Kau€CTBEHHBIX
pEAKLIUI.

Jlaboparopnass  paGora  «lccnemoBaHue — HYKIIEMHOBBIX  KHUCJOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPraHU3MOBY.

Tema 5. CTpoeHue 1 pyHKUMHU KJICTKH

Tunbel KJIETOK: DJyKapuoTHYeckas U Tmpokapuorudeckas. CTpyKTypHO-
G yHKITMOHAIbHBIE 00pa30BaHUS KIETKH.



CtpoeHue npokapruoTuueckoi kietku. Kierounasi creHka OakTepuil U apxeil.
Oco0eHHOCTH CTpoeHUsI TeTepoTpodHON U aBTOTPO(PHON MPOKAPHUOTHUECKHUX
KJIETOK. MeCTO U pojib IPOKapuoT B OMOLIEH03aX.

Crpoenne U (G YHKIIMOHUPOBAHUE JYKapUOTHYECKON KJIETKH.
[Inazmatnyeckas wmemOpana (mazmaiemma). CrTpykrypa IIa3MaTHYECKOU
MeMOpaHbl. TpaHCHIOPT BEIIECTB Yepe3 MIa3MAaTUYECKYyI0 MeMOpaHy: MacCUBHBIN
(muddysus, obneru€nnas auddy3usi), aKTUBHBIA (TIEPBUYHBIA W BTOPUYHBIN
akTUBHBIA TpaHcrnopT). Ilomynponuriaemocts meMOpanbl. Pabota HaTpuii-
KaJMeBOro Hacoca. DHJOLMTO3: MUHOLMTO3, (aronuto3. Jk301uTo3. Kierounas
creHka. CTpykTypa u QYHKIHMH KJIETOYHOU CTEHKH pacTEHUM, rpuOOB.

Huronnazma. [uto3zons. [lutockener. JIBuxkeHune nuromiazMbl. OpraHouabl
kiaeTku. OpHoMeMOpaHHbIE OpraHOMIBl KIETKU: SHAOIUIa3MaTHYecKas CeTh
(BIIC), anmapat T'onbaxku, JTU30COMBI, UX CTpoeHHE W (QyHKIHMH. B3auMocBs3b
OJTHOMEMOpPaHHBIX OPraHoHAOB KieTKH. CTpOoeHHE TPaHyISIPHOTO PETUKYIyMa.
Mexanusm nanpasnenus 6enxos ¢ IIIC. Cunrte3 pacTBOpuUMbIX OenkoB. CuUHTE3
KJIETOYHBIX ~ MeMmOpaH. [mamkuii  (arpaHynasipHBIA) — 3HIOIIA3MATUYECKUIN
petukynym. CekperopHas QpyHkius anmnapata ['onbmxu. Moougurkayusa 6enkos 6
annapame [onvoocu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancnopt
BEILIECTB B KJIeTKE. Bakyonu pacturenbHbIX KieTOK. Kinerounsiit cok. Typrop.

[losryaBTOHOMHBIE ~ OpPraHOMABl  KJIETKH:  MHUTOXOHJPHM,  IJIACTHJBIL.
IIpoucxoorcoenue mumoxonopuui u niacmuo. Cumouozenes (K.C. Mepeosickosckuil,
JI. Mapzeynuc). CtpoeHne U (QyHKUMH MHUTOXOHApUN W miactun. IlepBuunsle,
BTOPUYHBIE W CIIOKHbIE  TUIACTUABI  (POTOCHUHTE3UPYIOUIMX  DYKapHOT.
XJIOpPOIUIACTHI, XPOMOILIACTHI, JEUKOIUIACTHI BBICIIUX PACTEHUM.

HememOpannbie opranounnbl kieTku CTpoeHue W QYHKIIUA HEMEeMOpaHHBIX
OpraHOMI0B KJICTKH. Pu6ocomel. IIpomesxcymounvie Gunamenmeoi.
MuxkpodunameHTsl. Axkmunogvle Mukpoghuiamenmol. MBIIEUHBIE  KIIETKU.
Axmunogvlie KOMNOHeHmbl HemblueyHblx Kiemok. Mukporpyoouku. Ketounsiii
neHtp. CrpoeHue U JBWKEHUE JKTYTUKOB U pecHUYeK. MHUKpOTpyOOoUKH
nuTorasmel. LlenTpuons. benku, accoyuuposanHvle ¢ MUKpo@uUIaMeHMAamu U
muxpompyboukamu. MomopHnvle benxu.

Anpo. O6onouka sipa, XpOMAaTHH, KapUOIUIa3Ma, SAPBINIKU, UX CTPOCHUE U
¢yakuuu. SnepHblii OenkoBbli Marpukc. IIpocTpaHCTBEHHOE pacmooKEHUE
XpoMOCOM B HHTep(dazHOM siape. Iyxpomamun u cemepoxpomamun. benku
XpOMaThUHa — TUCTOHBL. /JuHamuxa s0epHou o6onouku 6 mumosze. Aoepubiil
Mmpancnopm.

Krnerounsle BkimoueHus. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK 3YKapUOT
(pacTUTENbHOM, Y)KUBOTHOM, TPUOHOM).



JdeMoHCcTpanumn

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

Tabmuuper u cxembl: «CTpoeHHE SYKapHOTHYECKON KieTku», «CTpoeHue
KUBOTHOW  KJIeTKW», «CTpoeHHMe  pacTUTENbHOW  KIETKW»,  «CTpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHHnEe MPOKAPUOTUUECKON KIETKM.

OOopynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIpenapaThl pPacTUTENbHBIX,
KUBOTHBIX KJIETOK, MUKPOIpENnapaTbl OaKTepHUATbHBIX KIETOK.

Jlaboparopnass pabGora «/3yueHne CTpPOEHUA KJIETOK  PpPa3IMYHBIX
OpPraHU3MOBY.

IIpakTnyeckas padora «/3yuenne cBONCTB KIETOYHOW MEMOpaHBD».

JladopaTopnas pabora «JccienoBanue miasMonn3a U JENjJa3Moid3a B
PACTUTENIbHBIX KIETKAX.

IIpakTtuyeckas  padora  «M3ydeHwe  [OBMKEHUS  LUTOILIA3Mbl B
PACTUTENIbHBIX KIJIETKAX.

Tema 6. O0MeH BeliecTB U NpeBpallieHHE IHEPIrUU B KJIEeTKe

AcCUMUISLINS M TUCCUMUJISIIIUS — JIBE CTOPOHBI MeTabonu3ma. Tumnel oOmMeHa
BEIIECTB: aBTOTPO(MHBIA U reTepoTpodHbIA. YuacThe KHUCIOpoJa B OOMEHHBIX
nporeccax. JHepreTuueckoe obOecrneueHue KieTku: npeBpaiieHue AT B
oOMeHHBbIX Tpolieccax. DEepMEHTATUBHBIA XapakTep peakiuil KIETOYHOIrO
Metabonuzma. DepMeHTBl, MX CTPOCHHUE, CBOMCTBA M MEXaHHU3M JCHCTBUS.
KodepmenTrl. Otnuuusi pepMeHTOB OT HEOPraHMYECKUX KaTain3aropoB. benku-
aKTUBATOPHl M OCNKU-MHTHUOUTOPHI. 3aBUCUMOCTH CKOPOCTH (DepMEHTAaTUBHBIX
peaKIuii OT pa3InYHbIX (DAKTOPOB.

IlepBuYHBI CHHTE3 OPraHUYECKMX BEIIECTB B KiEeTKe. DOTOCHMHTES.
AHokcueenHblll U oKkcueeHHwlll pomocunmes y oaxmepui. Ceemocoobuparouue
nUSMeHmyvl U NUSMEHMbl PeakyuoHHo20 yenmpa. Ponb XJIOpPOIUIACTOB B MPOIECCE
¢orocuntesza. CBeroBas u TeMHOBast paspl. Pomoovixanue, Cs., C4- u CAM-munsi
gpomocunmesa. IlponykTuBHOCTh (poTOCHMHTE3a. BrusiHue pa3nuuHbIX (aKTOpPOB
Ha CKOpOCTh (hOTOCHHTE3a. 3HaUeHHEe (DOTOCUHTE3A.

XEeMOCHHTES. Pa3znoob6pasue OpPraHN3MOB-XEMOCHHTETUKOB:
HUTpUPUIUpPYIOLUE OaKTEpUH, KeIe300aKTepUuu, CepoOaKTEepuu, BOJAOPOIHBIC
OakTepuu. 3HaYEHNE XEMOCHUHTE3A.

AHa3poOHble opranu3mbl. Buael Opoxenus. I[IpogykTel OpokeHHs M HX
UCMOJIb30BAaHUE YEIOBEKOM. AHa’pOOHBIE MHUKPOOPraHU3Mbl Kak OOBEKTHI
OMOTEXHOJIOTUM U BO30YAUTENIN OOJIE3HEH.

AspoOHBIe OpraHU3MBI. DTansl HSHEPreTUYECKOTO oOMeHa.
[ToaroroBuTenbHbBIM 3Tan. [ TUKOIN3 — OECKUCIOPOAHOE PACILETIICHUE TIIFOKO3bI.

buonoruueckoe okucieHUe, WM KIETOYHOE JIbIxaHue. Poib MUTOXOHApPUI B
nporieccax ouonornyeckoro okucieHus. Luknmmueckue peakuuu. OKUCIUTENbHOE



dbocopunupoBanue. Ouepeuss memoOpaHnozo epadueHma npomonos. Cunmes
AT®D: paboma npomonnoi ATD-cunmaszwi. llpeumyinecTBa a’poOHOrO MyTH
oOMeHa BelIEeCTB nepe aHa3poOHBIM. DPHEKTUBHOCTb YFHEPreTUYECKOro 0OOMEHa.

JlemoHcTpanuun

IHoprpersr: k. IIpuctou, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Onrensrapar, [1. Murtuenn, I'. A. 3aBap3uH.

Tabmuupl u cxembl: «DoTocUHTE3Y», «DHEpPreTUYeCKuil 0OMeH», «brocunTes
oenkay, «Ctpoenue dhepMeHTa», « XeMOCHHTE3.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOPYIOBaHWE I MPUTOTOBICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTtopuas  pabGora «J/3ydyeHwe  KaTaaIUTUYECKOW  aAKTHUBHOCTH
dbepMeHTOB (Ha TPUMEpPe aMHJIa3bl UJTH KaTanasbl)y.

JlabopaTtopnass padora «/3yyeHue GEpPMEHTATUBHOTO paCHICIUICHUS
MEPOKCHU/Ia BOJOPO/Ia B PACTUTEIIBHBIX U dKUBOTHBIX KIJIETKAX).

JlabopaTtopnas pabGora «CpaBHeHHE TipolieccOB  (OTOCHMHTE3a H
XEMOCHUHTE3a.

JlaGopaTopHas padora «CpaBHEHUE MTPOLIECCOB OPOKEHUSI U JILIXAHUS.

Tema 7. HaciiencrsenHass MHpopManus U peanu3anus €€ B KJIeTKe

Peakuun matpudHoro cuHtesa. [IpUHIMIT KOMIUIEMEHTAPHOCTU B PEAKIUAX
MaTpUYHOTO CHHTe3a. Peanmzarus HacnencTBeHHOM MHpopManuu. ['eHeTnyeckuit
KOH, €ro cmoicTBa. Tpanckpunius — MarpuuHbii cuHTe3 PHK. Ilpunuwmmnsr
TPAHCKPUIILIMU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJUICIIbHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunwvix PHK 6 sykapuomuueckoti kiemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stansl. Yuactue TpancnopTHbix PHK B OnocunTese Oenka.
VYcnoBust OuocunTeza Oenka. KommpoBanwe aMHHOKHCIOT. Pomb pubocom B
OouocuHTe3e Oemnka.

Cogpemennvie npeocmasnenus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKAPUOT U 3YKApHOT. Perynsdiusi akTUBHOCTH T'€HOB Yy MpOKapuoT. ['mmoresa
onepona (®. XKako0O, XK. Mano). MonexkynsapHvle mexaHuzmvl IKCNpeccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomol 2enos. Perynsuusi 0OMEHHbBIX
nporeccoB B kieTke. Kierounslit romeocTas.

Bupycel — HeksieTouHble POpMBI KU3HU U 00JIMraTHbIe apa3utbl. CTpoeHue
MPOCTBIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. /KuzHeHHbI YUK
JHK-cooepocawux supycos, PHK-cooepaxcawux eupycos, baxmepuogpazos.
Obpamuas mpaHcKpunyus, pegepmasa, unmezpasa.

Bupychsie 3a0oneBanus dyenoBeka, >kuBOTHBIX, pactenuii. CIIN, COVID-
19, conuanbHble 1 MEIUITUHCKHUE TTPOOIEMBI.



Buoungopmamura: unmezpayusi u anaruz b6oarvuux maccusos («bigdatar)
CMPYKMYPHuIX Ouoo2udeckux dannvlx. Hanomexunonozuu 6 buonocuu u meouyuHe.
lIpoepammupyemvle pynkyuu 6eaxos. Cnocobvl 00CcmasKu 1eKapcms.

JlemoHcTpanuun

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

Tabmuupl u cxeMbl: «buocuHTe3 Oenka», «l'eHeTHuecKui Koy, «Bupychi»,
«bakrepuodarm.

IpakTnueckas padora «Co3naHue MOJICIIA BUPYCa».

Tema 8. JKu3HeHHBII UK KIETKH

Knerounslii 1muki, ero mnepuoasl W peryisiuusa. HHTepdaza um  MUTO3.
OcoOeHHOCTH TPOIECCOB, MpoTeKalmux B uHTEepdaze. [logroroBka KiIeTku K
nenenuto.  IlpecuHrernueckuid  (MOCTMUTOTUYECKUI),  CHUHTETHYECKHU U
MOCTCUHTETUYECKHUM (MMPEMUTOTHUECKUI ) EpUOIbl UHTEP(a3bl.

Marpuunbii cuare3 JJHK — perumkanwms. Ilpuanuner perumkanuu JIHK:
KOMIUIEMEHTApPHOCTh,  IMOJIYKOHCEPBAaTUBHBIA  CHUHTE3, AHTUIIAPAJLIEIbHOCTb.
Mexanusm perumkanuu JIHK. Xpomocomsl. Ctpoenne xpomocom. Ternomepsl u

TeloMepaza. XpPOMOCOMHBIM HAa0Op KIETKM — KapuOTUIl. JIUIJIOMIHBIN H
ralionJHeI  Habopel XpomocoM. ['omonormunble XpoMocoMbl. [lonoBbie
XPOMOCOMBI.

Henenne xnetkn — MuT03. CTagum MHTO3a M IPOUCXOJAIIME B HHUX

npoueccsl. Tunbl muTo3a. KapnoknHes n 1murTokuHes3. buosornueckoe 3HaUYeHUE
MUTO3a.

Perynsiiiuss MUTOTHYECKOrO IMKIA KJIeTKU. [Iporpammmupyemasi KieToyHas
rubesb — anomnTo3.

Knerounoe siapo, XpoMocoMbl, (yHKIHMOHalIbHAsE Te€HOMUKaA. Mexanusmol
npoaugpepayuu, ouggepenyuposku, cmapenus u eudbeau xiemox. «lLlugposas
K1emKa» — OuouHgopmamuyeckue mMooenu QyHKYuoOHUpOBaHUsl Kiemku.

JleMoHCcTpanuu

Tabmuipr 1 cxembl: <«OKU3HEHHBIN UK KIETKU», «Mwutoszyn, «CrpoeHue
xpomocom», «Perumkanus [JTHK».

O6opynoBaHue: CBETOBOW MUKPOCKOII, MUKpoIpenaparsl: «MUTO3 B KIETKax
KOpEIIKA JTYKa».

JlaboparopHas  paOora  «/3yuyeHme  XpOMOCOM  Ha  TOTOBBIX
MHUKpOIIpEnapaTax.

JlaGopaTopHas padora «HabnroneHue MuTo3a B KJIeTKaX KOHUMKa KOpelika
Jyka (Ha TOTOBBIX MUKpPOITpEnaparax).

Tema 9. CTpoeHue 1 pyHKIMH OPraHU3MOB

buonornueckoe paszHooOpasue OpraHU3MOB. OnHOKIIETOUHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPraHU3MBI.



OCOOEHHOCTH  CTpPOEHUST U JKU3HEACSTEILHOCTH  OJIHOKJIECTOYHBIX
opranu3MoB. bakTepuu, apxew, OJHOKJIETOYHbIE TPUOBI, OJHOKJIECTOYHBIC
BOZOPOCJIH, APYTrUe MPOTUCTHL. KONOHMaIbHbIE OPraHU3MBbl.

B3anMoCBs3p 4YacTeld MHOIOKJIETOYHOI'O OpraHu3Ma. TKaHHW, OpraHsl WU
cucreMbl opraHoB. OpraHusm Kak eInHoe 1esnoe. ['omeocras.

Tkanum pacteHuit. Tumbl pacTUTENBHBIX TKaHEH: oOpa3oBaTelbHasd,
MOKPOBHAsA, MPOBOJAIIAS, OCHOBHasA, MexaHudeckas. OCOOCHHOCTH CTPOCHHS,
(GYHKIUN U pacroIoXKeHusl TKaHEH B OpraHax pacTeHUH.

TkaHM XKUBOTHBIX M YEJIOBEKA. THUIbI )KMBOTHBIX TKAHEW: SMUTEIUAJIbHAS,
COCIMHUTENIbHAs, MbIlIeYHasi, HepBHasg. OCOOEHHOCTH CTpOoeHHs, (YHKIHU WU
PACIIOJIOKEHNS TKAHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opranbl. BereraTuBHblE M Te€HEpaTUBHbIE OpraHbl pacteHuid. Opranbsl u
CHUCTEMBI OPraHOB )KUBOTHBIX U 4esioBeKa. DyHKIIMM OPraHOB U CUCTEM OPraHOB.

Onopa Tena opranusmoB. Kapkac pactenuil. CkeneTbl OJHOKJIETOUHBIX WU
MHOT'OKJIETOYHBIX WUBOTHBIX. HapyxHblii U BHyTpeHHUlN ckener. CTpoeHue u
THIBI COCTMHEHUS KOCTEM.

JIBuxeHne  OopraHu3MoB. JIBHOKEHHE  OJHOKIJIETOYHBIX  OPraHU3MOB:
amME&0OoUIHOE, KTYTUKOBOE, PECHHUYHOE. J[BM)KEHHME MHOTOKJIETOYHBIX PACTECHUM:
TPONU3MBl M HACTUU. J[BMIKEHME MHOTIOKJIETOYHBIX KHWBOTHBIX W YEJOBEKA:
MbleuHas cucreMa. Peduiekc. CkeneTHbie MBITIIIBI U UX padoTa.

Iluranue opranusmoB. Ilornomenue BOABL, YIJIEKUCIOrO rasa u
MHHEPAIbHBIX BELIECTB pACTEHUsIMHU. lIuTaHue *KUBOTHBIX. BHyTpHUNoOIOCTHOE U
BHYTPUKJIETOYHOE muieBapeHue. [lutanne MO3BOHOYHBIX JKUBOTHBIX. OTIENbI
MUIIEBAPUTENBLHOrO TpakTa. IllumieBaputenbHble xene3bl. llumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jpixanue opranu3moB. Jlpixanue pactenuil. Jlpixanue >kuBoTHBIX. Juddys3us
ra3oB 4epe3 NOBEPXHOCTh KieTKkH. KoxxHoe npixanue. /[pIxarenpHas TOBEPXHOCTb.
XKabepnoe u n€rounoe npixaHue. /[pixaHne MO3BOHOYHBIX KUBOTHBIX U YEIIOBEKA.
DBOJIIOIIMOHHOE  YCIIOKHEHUE CTPOCHUS JIETKUX TIO3BOHOYHBIX KHUBOTHBIX.
JlpixaTenpHast cuUCTEMA 4YeNOoBEeKa. MeXaHW3M BEHTWISLMMU JIETKUX y NTHI] U
MmiekonuTaronmx. Perynsanus npixanus. JprxarenbHble 00bEMBI.

TpancmopT BEmIECTB y OpPraHuU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTECHHI.
Tpancnopr BemecTB y KUBOTHbIX. KpoBeHOocHass cucremMa u €€ OpraHsbl.
KpoBeHocHass cucTtemMa TIO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepaue,
KPOBEHOCHBIE COCYIAbl U KpoBb. Kpyru kpoBooOpamieHus. DBOJIOIUOHHBIC
YCIIO)KHEHUSI CTPOCHUSI KPOBEHOCHOW CHCTEMbI MO3BOHOYHBIX KUBOTHBIX. Pabora
cepaua U €€ perysiius.

Beigenenne y opranu3moB. Beigenenue y  pacteHud. Beigenenue y
KUBOTHBIX. CokpaTuTenbHble Bakyonu. OpraHbel BblaeiaeHUs. DPuabTpanus,



CeKpelrs U 00paTHOE BCAChIBaHME KaK MEXaHWU3Mbl paOOThl OPraHOB BbIIEICHUS.
CBs13b IIOJIOCTH TeJa C KPOBEHOCHOM U BBIIETUTENIBHOM cUcTeMaMu. Beiienenue y
MMO3BOHOYHBIX JKUBOTHBIX U yenoBeka. [louku. CtpoeHne n (pyHKIHMOHUpPOBAHHE
HeppoHa. OGpa3oBaHKE MOYH Y YEJIOBEKA.

3ammTa y OpraHu3MOB. 3aliuTa y OJHOKIETOYHBIX OPraHu3moB. CIiopbl
OakTepuii ¥ IMCTHI MPOCTEHINMX. 3alliTa y MHOTOKJIETOUYHBIX pacTCHUH.
Kyrukyna. CpeactBa nacCUBHOM M XMMUYECKOM 3aIUThl. DUTOHIIUIBI.

3anmmTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpPOBBI M WX TNPOM3BOJHBIE.
3amuTa opraHusma otT Oonesneil. IMMmyHHas cucrema uenoBeka. KieTounblii u
TYMOPAJIbHBIA MUMMYHHUTET. BpOXIEHHBII U TPUOOPETEHHBIA crenuduyecKuii
UMMYHUTET. Teopus KIOHaTbHO-celeKTUBHOro ummynurera (II. Opmux, @. M.
bepner, C. Tonerasa). BocnanuTenbHble OTBETHI OPraHU3MOB. Poiib BpOKAEHHOTO
MMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JIEBAHUN.

Pazgpaxxumocts u  perymanus |y  oOpraHusmMoB. Pasapaxumocts y
OJTHOKJIETOYHBIX ~OpraHu3moB. Takcucel. Pa3gpaxuMocTe H  perymsinus y
pactenuid. POCTOBBIE BEIllIECTBA U UX 3HAUYEHUE.

HepBHas cuctema u peduekTopHas peryisiiuuss y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHENbl. DBOJIOLUNOHHOE YCIOKHEHUE CTPOEHUS HEPBHOM CHUCTEMBI
y XUBOTHBIX. OTAENbI TOJIOBHOIO MO3ra MO3BOHOYHBIX >KMUBOTHBIX. Pedexc u
pediexTopHas nyra. be3ycinoBHbie 1 ycI0BHBIE pedIEKCHI.

['ymMOpanbHast peryisanus U dHAOKPUHHAs CHCTEMa KUBOTHBIX M YEJIOBEKA.
JKene3pl SHAOKPMHHOW CHUCTEMBI W HX TOPMOHBL JlelCTBHE TOPMOHOB.
B3auMocCBsi3p HEpBHOW U DHIOKPUHHOW cucTeM. [ umortamamo-runodusapHas
cucrema.

JlemoHcTpanun

IToptper: U. 11. [1aBinos.

Tabmuubr u cxembl: «OTHOKJIETOUHBIE BOJIOPOCIN», «MHOTOKIETOUHbIE
Bozopocim», «baktepum», «lIpocteitmme», «OpraHbl LBETKOBBIX PpacTEHUI»,
«CucTemMbl  OpPraHoB IIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HacekoMbIx», «Tkanu pacreHuil», «KopHeBble cucTeMbl», «CTpoeHHE CTEOJID,
«CTpoeHne JHCTOBOM IUIACTUHKW», «TKaHU >KMBOTHBIX», «CKEIET YeloBEKay,
«IInmeBapurenbHass cucrema», «KpoBeHocHass cucreMa», «JlpIxarempHas

CHUCTEMA, «HepBnas CHUCTEMAY, «Koxa», «MpImeuHast CHUCTEMAY,
«BblgenuTenbHas CUCTEMa», «JHAOKpPUHHAs cuctema», «CTpOCHHUE MBI,
«MIMmyHUTETY, «Ku1euHomnoy0CTHLICY, «Cxema OUTaHUS pacTeHun»,

«KpoBEeHOCHBIE CHUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpOEHHE THAPHDY,
«CTtpoeHue maHapun», «BHyTpeHHee CTpoeHue HO0XKIEBOro uepBs», «HepBHas
cuctema poiO», «HepBHas cucrema sarymkw», «HepBHas — cucrema



npecmbikaronuxcs»,  «HepBHas  cucrema  ntuny», «HepBHas — cucrema
MJIEKOMUTarONMX», «HepBHas cuctema uenoBekay, «Peduekcy.

OOopynoBaHue: CBETOBOM MHUKPOCKOII, MUKpONpenapaTbl OJHOKJIETOYHBIX
OpraHU3MOB, MUKpOIpENapaTbl TKaHEW, PAKOBUHBI MOJUIIOCKOB, KOJUJICKIIUH
HACEKOMBIX, UIJIOKOXKHMX, >KMBbIE SK3EMIUISIphl KOMHATHBIX pacTeHUM, repoapuu
pacTeHUil pa3HbIX OTIENOB, BJIAXKHBIE MpPENapaTbl >KUBOTHBIX, CKEJEThI
MO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YeJIOBEKa,
o0opyaoBaHMe 711 AEMOHCTPALMU MOYBEHHOTO M BO3AYLIHOT O MUTAHUS PACTEHHUI,
paciieryieHus KpaxMaia u OelIKoB Mo ieicTBrUeM (epMEHTOB, 000OPYIOBAaHUE IS
JIEMOHCTPALMH OIBITOB IO U3MEPEHUIO KUZHEHHOU EMKOCTH JIETKUX, MEXAHU3Ma
JbIXaTeIbHbBIX IBUXKEHUM, MOJIETTU TOJJOBHOI'O MO3Ta Pa3IMYHbIX KUBOTHBIX.

JladopaTopHas padora «/3ydeHne TKaHEl pacTeHU».

JlabGoparopHasi padora «/3yueHne TKaHel >KUBOTHBIX.

JladopaTopHas padora «/3ydueHre OpraHoB IBETKOBOTO PACTEHHS.

Tema 10. PazamHoxxeHre U pa3BUTHE OPTraHU3MOB

@®opMbl pa3MHOXKEHHSI OpraHU3MOB: Oecrofioe (BKIIOYash BEreTaTUBHOE) U
noysioBoe. Buael  Oecrnonoro  pa3MHOXEHUS:  MOYKOBaHUE,  CIOPYJIALMS,
dbparMeHTalys, KJIOHUPOBAHHUE.

ITonoBoe pasmuoxxeHue. IlonoBeie kneTku, win ramersl. Menos. Craguu
Mmeino3a. [loBenenne xpomocom B menose. Kpoccunrosep. buonornueckuii cMpici
M€i03a M TMOJOBOrO mporecca. Melo3 W €ro Mecrto B JKA3HEHHOM IUKIIE
OpPraHU3MOB.

IIpenzaponsiieBoe pazputue. ['aMmeTorenes y ;xuBOTHBIX. [1010BbIE JKENE3BI.
OO0pa3zoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepmaTtoreHes u ooreHes. CtpoeHue
HOJIOBBIX KJIETOK.

OnnogoTBopeHUe W AMOPHOHAIBHOE Pa3BUTHE KUBOTHBIX. (CrocoObl
OILTOJIOTBOPEHMSI: HApYKHOE, BHyTpeHHee. [lapreHorenes.

WNunuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHUOIOrHs — HayKa
0 pPa3BUTUU OPraHU3MOB. Mopgozenez — 00Ha U3 21ABHLIX NPOOIEM IMOPUOIOSUU.
Konyenyus mopgoecenoe u mooenu mopghozcenesa. Cragmm >MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jiarymku). [poOnenue. Tumbsl  aApoOsieHHS.
Jlemepmunuposannoe u HedepmuHupoéannoe Opobnenue. bnacmyna, munsi
onacmyn. OcoOCHHOCTH APOOJICHUS MIIEKONUTAIOUIUX. 3apOJbIIIEBbIE JIUCTKU
(racTpymsiius). 3aKiajKa OpraHoB U TKaHEH U3 3apObIIIEBHIX JIMCTKOB. B3anmHoe
BIMSIHUE YacTe pa3BUBAIOLIErocs 3apoiplia (d3MOpUOHANbHAS WHIYKIUSA).
3akjagka IUIaHa CTPOEHUSI JKUBOTHOTO KakK  pe3yJibTaT HUEepPapXUUECKUX
B3aMMOJICHCTBUI TEHOB. BiusHue Ha >MOpHOHAILHOE pa3BUTHE Pa3IUYHBIX
(bakTOpOB OKpYKaroIIeh Cpebl.



Poct u pasButue )xuBOTHBIX. IlocTamMOpuoHanmbHbIM Tepuon. I[Ipsamoe u
Henpsimoe pasButue. PasButue ¢ Meramopdo3oM y OECHO3BOHOUHBIX H
MO3BOHOYHBIX JKMBOTHBIX. bHOJOrHYeckoe 3HAaYE€HHE NOpPSIMOrO U HENPSIMOro
pa3BUTHS, UX PaCIPOCTpaHEHUE B Ipupoae. Tumbsl pocra KXUBOTHBIX. DAKTOPHI
PEryJsiUKM POCTA )KUBOTHBIX U yeioBeka. CTaauu moCTIMOPUOHATILHOTO Pa3BUTHS
y )KUBOTHBIX U yenoBeka. [lepronbl oHTOrene3a yenopeka. CTapeHne U CMEPTh KaK
OMOJIOTUYECKUE TTPOLIECCHI.

PasmHoxeHnue u pazputue pacrenuil. I'amerobutr u cnopodut. Meiio3 B
KU3HEHHOM T1MKJIe pactenuit. OOpa3oBaHwe crop B TIpolecce Meiiosa.
l'amerorene3 y pacreHuid. OIUIONOTBOPEHNE W PA3BUTHUE PACTUTEIBLHBIX
opranu3moB. J[BoliHOE OIJIOAOTBOPEHUE Y IIBETKOBBIX pacTeHuil. OOpa3zoBaHue u
Pa3BUTHE CEMEHMU.

MexaHu3MBbl pETyIALUY OHTOT€HE3a Y PACTEHUN U JKUBOTHBIX.

JleMoHCcTpanuu

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

Tabmuer u cxembl: «BereratmBHOE pasmMHOXKEHHE», «THIBI Oecronoro
pa3MHOXEHUS», «Pa3MHOXEHUE XJIaMHUIOMOHAAb», «Pa3MHOXEHHE 3BIJICHBDY,
«Pa3mHoOxeHue runpe», «Meio3y, «XpomocoMbl», «['amerorenes», «CtpoeHue
SMIEKJIETKU W CriepMaTo3ouaa», «OCHOBHBIE CTaIuM OHTOreHesa», «lIpsmoe u
HElpsMoe pas3Butue», «Pa3BuTue MauCKOro xyka», «Pa3zButue capanumy,
«Pa3Butne narymkmn», «JIBOMHOE OIIOAOTBOPEHHUE Y IBETKOBBIX PACTCHUN,
«CTpoeHue cemMsiH OJIHOJOJIbHBIX W JABYAOJIbHBIX pAacTEHUN», « KU3HEHHBI LUK
MOPCKOW  KamycTb», <«OKU3HEHHBIM UHKI MXa», <OKHW3HEHHBIM  IUKI
MarnopOTHUKAY, «KW3HEHHBIN LUK COCHBD».

O6opynoBaHue: CBETOBOW MHKPOCKON, MHUKPOMpENapaThl SIMIEKICTOK U
CIIEpMAaTO30MI0B, MOAENb «LIMKI pa3BUTHS JATYILIKW.

JlaGopaTopHas padora «/3yyeHue CTpoeHUs MOJNOBBIX KJIETOK HA TOTOBBIX
MUKPOITpENapaTax».

IIpakTuyeckas padora «BbIsIBICHHE MPU3HAKOB CXOACTBA 3apOAbILICH
MO3BOHOYHBIX )KUBOTHBIX).

JlaboparopHas padora «CTpoeHHE OpPraHoB pPAa3MHOXKEHHS BBICIINX
pacTeHUN».

Tema 11. I'eHeTuka — Hayka 0 HaCJEACTBEHHOCTH M HM3MEHYHUBOCTH
OpPraHU3MOB

HcTtopusi CcTaHOBJIEHHMS M pa3BUTHS TE€HETUKM Kak Hayku. Paborter I
Menpnens, I'. ne ®@pusa, T. Moprana. Posib 0TeueCTBEHHBIX YYEHBIX B Pa3BUTHU
renetuku. Padotel H. K. KonbroBa, H. 1. BaBunosa, A. H. benozepckoro, I'. /1.
Kapnieuenko, 0. A. ®ununuenxo, H. B. TumodeeBa-PecoBckoro.



OCHOBHBIE T€HETUYECKUE MTOHATHSI U CUMBOJIBL. [ OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeNIbHBIE TE€HBI, aJbTEPHATUBHBIE MPU3HAKU, AOMHWHAHTHBIA U PELIECCUBHBIM
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTasl TUHUSI, THOPUIBI, TEHOTHUIT, (DEHOTHII.
OCHOBHBIE ~ METOJbl ~ T€HETUKHU:  THOPUIOJOTUYECKUNM,  IUTOJOTHYECKUH,
MOJIEKYJISIPHO-TEHETUYECKHU .

JemoHcTpanuu

IToptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. N.
Basuios, A. H. benoszepckuii, I'. [I. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeen-PecoBckmii.

Tabmuipl 1 cxeMbl: «MeTobl TeHETUKNY», «CXEMBbI CKPEIITUBAHU .

JladopaTtopHas padGora «/Ipo3odmna Kak OOBEKT TEHETUYECKHUX

HUCCIETOBAaHUI.
Tema 12. 3aK0OHOMEPHOCTH HACJIEACTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBeiii 3akoH MeHgens — 3aKoH

eauHoo0pa3usi THOPHUIOB TIepBOro mokoyieHus. [IpaBuno qomuHupoBanus. Bropoii
3aKOH MeHaenss — 3aKOH pacUICIUICHHS] MPU3HAKOB. LluTomormueckue OCHOBBI
MOHOTHOPUJTHOTO CKpEIIMBaHuUs. [ unmore3a 4MCTOTHI raMer.

Ananusupyroniee ckpeiuBaHue. [IpoMeKyTodHbIN XxapakTep HaclieI0BaHUs.
Pacmiennenne npu3HakoB Py HEMOJIHOM JOMUHHUPOBAHHH.

JuruGpuaHoe ckpemmBanue. TpeTuii 3akoH MeH e — 3aKOH HE3aBUCUMOT'0
HaCJICIOBaHUS MIPU3HAKOB. [{uTomornyeckue  OCHOBBI JTUTUOPUITHOTO
CKpELIMBaHMUS.

CuermienHoe HacnenoBanue mpusHakoB. Padotsr T. Moprana. CrernieHHoe
HACJICIOBAaHUE T'€HOB, HAPYUICHUE CUECIUICHUS MEXAYy TeHaMH. XPOMOCOMHAas
TEOPHsI HACJIEACTBEHHOCTH.

I'enetrnka nosia. XpOMOCOMHBIM MEXaHU3M OIpPEEICHUS Moja. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbBIi M TreTeporaMeTHbIM MOoJ. ['eHeTnueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HaclienoBanne npu3HakoB, CUEIUICHHBIX C MOJIOM.

I'enoTun kak nenoctHas cucrema. [meloTponusi — MHOXECTBEHHOE JICUCTBUE
reHa. MHOXECTBEHHBIM aJUIeJIM3M. B3anMoJeicTBUE HeaUIEIbHBIX T'€HOB.
Komrmmementapnocts. Onuctas. [Tomumepus.

['eHeTMYECKMI KOHTPOJIb Pa3BUTHA PACTCHHM, JKMBOTHBIX M 4YEJIOBEKa, a
Takke (PU3NOJIOTMYECKUX TMPOIECCOB, TMOBEACHUS M KOTHUTHUBHBIX (DYHKIUH.
['eneTnueckue MexXaHU3Mbl CHMOMOT€HE3a, MEXaHNU3MbI B3aMMOJICHCTBUS «XO35HUH
— TIApa3uT» U «XO3SIMH — MHUKPOOHMOM». ['@HEeTHMYEeCKHE acCleKThl KOHTPOJS U
W3MEHEHHUsI HACJIeICTBEHHON HH(pOpMaILMK B TTIOKOJICHUSX KJICTOK U OpraHW3MOB.

JleMOHCcTpanuu

IToprpetsr: I'. Mennens, T. Mopras.



Tabmuupl u cxemsl: «IlepBrlit 1 BTOpoi 3akoHbl Menaens», « TpeTuit 3aKkoH
Menpens», «AHaTU3MpYyIOIIee CKpeluBaHue», «HemonHoe AOMUHUPOBAHUEY,
«CuerieHHOe Hacje0BaHWE NPHU3HAKOB Yy Apo3oduibly, «l'eHeThka moay,
«Kapuotun uenoBeka», «Kapuorun gpozoduiby, «Kapuotunm OTHIIBD,
«MHOXECTBEHHBIN ajjieIn3mMy», « B3auMoaecTBrIE TEHOBY.

O6opynoBanue: MOAENb I JEMOHCTpPAIlMM 3aKOHOB  €IMHOOOpa3us
rUOpUIOB TIEPBOTO TIOKOJIGHWS H  PACHICNJICHUS MPU3HAKOB, MOJETh JUIS
JEMOHCTpAIlMd 3aKOHA HE3aBUCUMOIO HACJICAOBAaHMSI TMPU3HAKOB, MOJEIbL IS
JEMOHCTPAMHA CLETUIEHHOI'0 HACJIEAOBaHHS NPU3HAKOB, CBETOBOM MUKPOCKOIL,
MUKponpemnapar: «/pozodpunar.

IIpakTuueckass padora «M3yueHue pe3yapbTaTOB  MOHOTHOPUAHOIO
CKPEILMBaHUS Y IPO30(DUITBD».

IIpakTnueckas  padora  «M3ydyeHue  pe3ynbTaToB  JUTHOPHUIAHOTO
CKpEIIMBAHUS Y IPO30(PIITBD).

Tema 13. 3akoHOMEepPHOCTH U3MEHYMBOCTH

B3aumoneiicTBue TeHOTHIIA W Cpeabl Npu  (GopMHUpOBAaHWUK (EHOTHIIA.
N3meHunBOCTh TIpU3HAKOB. KaueCTBEHHBIE W KOJIMYECTBEHHBIE MPU3HAKHA. BUAbI
V3MEHUYMBOCTU: HEHACIICICTBEHHAS U HACJIEACTBEHHASL.

MopaudukanronHas u3MeHYuBOCTb. Pomb cpeasl B (oOpMUpOBaHUU
MOIU(PUKAIMOHHON M3MeHunBocTU. Hopma peakuuu mpusHaka. BapuannoHHBIHM
psa u BapuanuonHas kpuBas (B. Horanucen). CoiicTBa MOAM(pUKALIMOHHON
U3MEHYHUBOCTH.

['enoTunuueckass 3BMEHYUBOCTh. CBOMCTBA T€EHOTUITMYECKOW U3MEHUYUBOCTH.
Byl reHOTHIIMYECKON M3MEHYMBOCTH: KOMOMHATHUBHAS, MyTaIllHOHHASI.

KomOuHaTiBHAs W3MEHYHMBOCTH. MeHO3 M TIOJIOBOM IIpoliecC — OCHOBa
KOMOMHATUBHON U3MEHUYMBOCTU. POosib KOMOMHATUBHOM U3MEHYMBOCTH B CO3/IaHUU
TeHETHYECKOTO Pa3HOOOpa3us B mpeiesiax OqHOTO BUAA.

MyrauroHHass W3MEHYMBOCTh. BuHIbl MyTanuii: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  WHIAYLUPOBaHHbIE MyTaluu. SnepHele U
nUToIiazMaTuyeckue myranuu. CoMaTHYecKUe U TOJIoBble MyTanuu. [IpuyunHb
BO3HMKHOBEHHUSI MyTaluuid. MyTareHbl W WX BIUSHUE Ha OpPraHU3MBI.
3aKOHOMEPHOCTH MYTAIIMOHHOI'O MpoLecca. 3aKOH TOMOJIOTMYECKUX PSJAOB B
HacneacTBeHHOM u3meHunBoctu (H.M. BaBunoB). BuesnepHas M3MEHUYHMBOCTH U
HACJICICTBEHHOCTb.

Onucenemuxa U dNULEHOMUKA, pOJb INULEHEeMUYecKux Qakmopos 6
HACEe008AHUU U USMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS ) OPSAHUIMO8.

JleMOHCcTpanuu

IToprpertsr: I'. ne ®pus, B. Moranucen, H. 1. BaBunos.



Tabmupt u  cxembl:  «Buasl  u3MeHuuBOoCTHY, «MonudukanronHas
U3MEHYUBOCTD, «KomOunatuBHas U3MEHYUBOCTH, «Menosy,
«OmnogorBopeHue», «I'enernueckue 3a00eBaHUs YEIOBEKay, «BUabl MyTaIiuii».

O6opynoBaHue: *KUBbIE M repOapHble K3eMIUIIPhl KOMHATHBIX PACTCHHM,
pUCYHKH ((poTorpadun) )KMBOTHBIX C PA3IMYHBIMU BUJIAMH U3MEHUYHBOCTH.

JlaGoparopHas padora «HccnenoBanue 3aKOHOMEPHOCTEU
MOIU(PUKAIMOHHON HW3MEHUYMBOCTH. llocTpoeHne BapuWallMOHHOTO psila U
BApUALIMOHHON KPUBOWY.

IIpakTnueckas padora «Myraruu y npo3oduiasl  (HA TOTOBBIX
MUKpOMpernaparax)».

Tema 14. I'eHeTHka 4es10BeKa

Kapuorun uenoexka. MexayHapoaHas mporpaMma HCCIEAOBAHUSA T€HOMA
yernoBeka.  MeTonbl  HM3yd4eHUsT TEHETHMKH  4YEJIOBEKa:  I'€HEaJlOrM4yecKHi,
OJIM3HEIOBLIN, IIUTOTCHETUUECCKUM, MOMYJISIIUOHHO-CTATU CTUYECKU U,
MOJIEKYJIIPHO-TEHETUYECKU . CoBpemeHHOE OnpeIeJICHUE TE€HOTHUNA!
MOJJHOT€HOMHOE CEKBEHUPOBAHHUE, T€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[T1IP-ananu3a. HacnencrBeHHble 3a00JieBaHUs YelloBeKa. [ eHHbIE U1 XpPOMOCOMHBIE
O0one3Hn 4yenoBeka. boye3HM C  HACEACTBEHHOM IMPEeapaciioioKeHHOCTHIO.
3Ha4YeHUE MEAUIMHCKOW T€HETUKHA B MPEAOTBPAICHUH W JICUYEHUN TE€HETUYECKHUX
3a00yIeBaHUil YenoBeka. MeauKo-reHeTuYeckoe KOHCylbTupoBaHue. CTBOJIOBbIE
KJIETKU. [IOHSATHE «T€HETUYECKOro rpy3a». ITUYECKUE ACHEKThl MUCCIEAOBAHUN B
o0JacT peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enerndeckue ¢akTOpbl TOBBIICHHOW YYBCTBUTEIBHOCTH YEJOBEKa K
bU3MYECKOMY U XMMUYECKOMY 3arpsi3HEHUIO OKpYXKarolie cpenpl. ['eHeTnueckast
IPEAPACIIONI0KEHHOCTD YEI0BEKA K MATOJIOTHSIM.

JdeMoHCcTpanuun

Tabmuubr u cxemsl: «Kapuotun yenoBeka», «MeToAbl U3y4eHHs] T€HETHKU
qyenoBekay, «I eHeTnyeckue 3a001eBaHUS YETOBEKAY.

IIpakTuyeckas padora «CocTaBlIEHHE U aHAIN3 POJOCIOBHOMN.

Tema 15. Cenrekuusi Oprann3mMoB

JomecTukanuss HW CeJeKIUsA. 3apoKICHHE CEJIEKUUH W JIOMECTHKALIMH.
VYuenne H. W. BaBunoBa o IleHTpax mNpOUCXOXIECHUS U MHOrooOpasus
KYJbTYPHBIX pacTeHUH. Ponp ceneknuy B CO3aHUM COPTOB PACTEHUU U IMOPOL
#uBOTHbIX. CopT, MmOpoaa, IITaMM. 3aKOH TOMOJIOTUYECKHX PSJIOB B
HacjieACTBeHHOM wum3MeHumBocTM H. . BaBunoBa, ero 3HaueHue i
CEJICKITMOHHON PabOTHI.

Metonbl cenekunoHHOM pabdoThl. MCKycCTBEHHBI OTOOp: MAacCOBBIA U
VHIVBUyaIbHbIN. OTamnsl KOMOMHAIIMOHHOU CCJICKIIMH. HcnbiTanue



npou3BojuTeNe 1o moToMcTBY. OTOOp MO T'€HOTUIy C TOMOIIBIO OLIEHKH
¢dbeHoTHIIa MOTOMCTBA U OTOOP IO T€HOTUNY ¢ Momotbio aHanmza JIHK.

HckyccTBeHHBI ~ MyTareHe3  Kak  METOJA  CEJCKIIMOHHOW  paboThI.
PannanimoHHbIil 1 XUMUUECKUI MyTareHe3 Kak UCTOYHUK MYTalluil y KyJbTYPHBIX
dbopm opranusmoB. Hcronab30oBaHWE TEHOMHOIO pPEJAaKTUPOBAHUSI M METOOB
pexkoMOuHanTHBIX JIHK 111 momydeHust HCXoMHOT0 MaTepuaia s CEJICKITUH .

[Tonyyenue MOJIUTUIOUIOB. Buyrpusugosas rUOpUIU3aIINS.
bnuskoponcTBeHHOE  cKpemiuMBaHue, WM WHOpuauHr.  HepoacTBeHHoe
CKpelMBaHue, Wi ayrOpuauHr. ['erepo3uc u ero mpuuuHbl. Mcmosb3oBaHue
rerepo3uca B cenekuuu. OtnanéHHas rudbpuauszanus. [Ipeomonenue Oecrutoaus
MEXBHJIOBBIX THOPUIOB. J[OCTIIKEHHS CENEKITMU PACTCHUI U JKUBOTHBIX. « 3enéHas
DeBONOYUAN.

CoxpaHeHue U W3y4EeHHE T€HETUYECKUX PECYPCOB KYJBbTYPHBIX PAaCTEHUU U
UX JAUKUX  pOAWYed I CO3JaHUs  HOBBIX COPTOB W THOPHUJIOB
CENbCKOXO3UCTBEHHBIX  KYNbTYp. M3yuenue, coxpamenue u  ynpagieHue
2EeHeMUYECKUMU Pecypcamu CelbCKOXO3AUCEEHHbIX U NPOMbBICIOBbIX HCUBOMHBIX
8 Yensax YAVUUeHUs Cyuecmayiomux U co30anusi Ho8blx NOpoo, JTUHUL U KPOCCO8, 8
MOM Yucie ¢ NpUMeHeHUeM COBPEMEHHbIX Memo008 HAYYHbIX UCCIe008aHUl,
nepeoosvix uoeu U nepcneKmu8HbIX MexHOI0SUI.

JlemoHcTpanuun

[Toprpers: H. M. Basunos, . B. Munuypun, I'. JI. Kapneuenxo, II. IL
Jlykpsanenko, b. JI. Acraypos, H. Bopnoyr, /1. K. benses.

Tabmurer 1 cxembl: «L{eHTpBI TPOUCXOKACHHUS U MHOTO00Opa3Hsi KyIbTYPHBIX
pacTeHuit», «3aKOH TOMOJIOTUYECKUX PSJIOB B HACJIEIACTBEHHOW H3MEHUYUBOCTHY,
«Mertoapl cenexuumny, «OtnanéaHas TuOpuan3anus», «MyTtarenesy.

JlaGopaTopHas padora «l3ydeHue cOpToB KyJIbTYpPHBIX PACTEHUN U MOPOJ
JIOMAITHUX KUBOTHBIXY.

JlaGopaTopHas padora «/3yueHue METOJI0B CEJIEKIIUU PACTEHU .

IIpakTnueckasi padora «IIpuBHBKa pacTeHUI».

Ikckypeusi «OCHOBHBIE METOJIBI U JOCTHXKEHHUSI CEJIEKIMU PACTeHHN U
KUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHIIUIO, IJIEMEHHYIO bepmy,
COPTOHUCIIBITATEILHBIA  YYaCTOK, B TEIJIMYHOE XO3SMCTBO, B JIaOOpaTOPHUIO
arpOyHUBEPCUTETA WJIM HAYYHOT'O LIEHTPA)».

Tema 16. BuoTexHOI0rusl U CHHTETHYECKasi OMOJIOTHA

OOBEKTHI, HCMOJb3yeMble B OMOTEXHOJOTHM, — KJIETOUYHBIE U TKAHEBBIC
KYJIbTYpHI, MUKPOOPTraHU3MBl, 170:¢ XapaKkTEepUCTHUKA. TpanumonHas
OMOTEXHOJOrUsA: XJeOOoNMeueHrue, TMOIYyYeHHE KHUCIOMOJOUYHBIX MPOAYKTOB,
BUHOzAeNMe. MukpoOuonoruueckuii cuHTe3. OOBEKTHI MHUKPOOMOIOIMYECKUX
TexHonorui. [Ipons3BoncTBo Oenka, aMUHOKUCIIOT M BUTAMUHOB.



Co3aHnne TEXHOJOTHI U MHCTPYMEHTOB LEJICHANPABICHHOTO MU3MEHEHUS U
KOHCTPYMPOBaHUsI T€HOMOB C LEJIbIO IOIYyYEHHs] OPraHU3MOB U UX KOMIIOHEHTOB,
COJIEPIKAILMX HE BCTPEYAIOLIUECS B MPUPOJE OMOCUHTETUYECKHUE TYTH.

KierouHnas uHxeHepus. MeToapl KyJbTYpbl KJIETOK M TKAaHEW pAacTEHUN H
#uBOTHBIX. Kpuobanku. Comatuueckas rTHOpuAM3alUg W COMATUYECKUU
sMOpuorenes. lcmonb30BaHWE TallJIOWJAOB B CEICKIUHM pacTeHuil. [lonyuenue
MOHOKIOHANbHBIX anmumen. Hcnonv3zoeanue MOHOKIOHAbHBIX U NOJUKAO HAIbHbIX
anmumen 6 Mmeduyune. VICKyCCTBEHHOE OILIOJOTBOpEeHHE. PeKoHCTpyKuus
AMLEKICTOK U KJIOHUPOBAHUE XMBOTHBIX. MeETOX TPaHCIUIAHTALUU SANEp KIIETOK.
Texnonoeuu 0300pO8GJIeHUs, KYTbMUBUPOBAHUS U  MUKDOKIOHATLHO20
DPA3MHONCEHUS] CENIbCKOXOZAUCMBEHHBIX KYIbIMYP.

XpomMOCOMHass M TE€HHAas HHXEHepus. VICKyCCTBEHHBIM CHHTE3 T€HA H
koHcTpyupoBanue pekomOuHantHbix JJHK. Cozoanue mpanceennvix opeanuzmos.
JIoCTMKEHUssT W NEPCHEKTHBBI  XPOMOCOMHOM M TEHHOM  MHXEHEPHHU.
DKOJIOTUYECKUE U ATUYECKUE MPOOIEMbl FTEHHON MH)KEHEPUU.

Menuruackue ouotexnonoruu. [loctrenomuas nmudposas meaumuHa. [T1P-
JMarHoCcTUKa. MeTaboJIOMHBI aHaIU3, TEHOICHTPUYECKUM aHalIu3 MpoTeoMa
YeJI0BEKa Ul OLIEHKH COCTOSIHUS €ro 370poBbs. McIonp30BaHME CTBOJIOBBIX
kietok. TaprerHas Tepanust paka. 3D-Omowmxenepus g pa3pabOTKU
(yHIaMEHTATbHBIX OCHOB MEAMIMHCKUX TEXHOJOTUH, CO3JaHUS KOMILJIEKCHBIX
TKaHEH COYETAaHWEM TEXHOJIOTHM TPEXMEPHOro OumompuHTHUHTra U ckaddonguHra
JUISL PELLICHM 3a]1a4 [IEPCOHAIN3UPOBAHHON MEIMUIIUHBI.

Co3ngaHne BEKTOPHBIX BaKIMH C LENbI0 OOecredeHus KOMOMHUPOBAHHOM
3amuThl oT Bo30Oynutener OPBU, ycraHoBieHHE MOJIEKYISPHBIX MEXaHHU3MOB
dbynakimonupoBanusi PHK-cogepskanux BHUPYCOB, BBI3BIBAIOIINX 0COOO OMACHBIC
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JleMoHCcTpanuu

Tabmuubr u cxembl: «/cnosb30BaHrEe MUKPOOPTaHU3MOB B MPOMBIIUIEHHOM
IPOU3BOACTBE, «KileTouHass nHKeHepus», «[ eHHas HHKECHEpUsD».

JlaGopaTopHas padora «3yueHue 00bEKTOB OUOTEXHOIOTHUIY.

IIpakTuyeckas padora «llomydeHnE MOJTOYHOKUCIBIX TPOTYKTOBY.

IKCKypeusi «bHOTEXHOJIOTMST — BaXKHEWIIAas MPOU3BOAUTEIIBHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTMYECKOE TPOU3BOJICTBO)».

11 KVIACC

Tema 1. 3apoxaeHue ¥ pa3BuTHE IBOJILUMOHHBLIX MNPEACTABJICHUN B
Oonosiorum

OomounonHas Teopus Y. J[lapBuHa. IIpeanochbliku BO3HUKHOBEHUS
napBuHHA3Ma. JKu3Hb 1 Hay4yHas nesaTenbHocTh Y. JlapBuHa.



JBrKy1ue cuibl HBONIOIUY BU0B 110 Y. [lapBuHY (BbICOKast MHHTEHCUBHOCTD
pa3sMHOXKEHUS OpraHU3MOB, HACJEJICTBEHHas M3MEHYMBOCTh, Ooppba 3a
CYILLECTBOBAHHE, €CTECTBEHHBIM U UCKYCCTBEHHBII 0TOOD).

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

JemoHcTpanuu

[Toptpersr: Apucrorens, K. JIunnen, K. b. Jlamapk, 3. K. Cenr-Unep, XK.
Kiosowe, Y. [Hapsun, C. C. YerBepuxos, 1. U. lImaneraysen, Jx. Xonneiin, /. K.
benses.

Tabmuubr u cxembl: «Cucrema xuBoii mnpuponsl (mo K. JlunHero)y,
«Jlectonna >xuBbIX cymecTtB (mo Jlamapky)», «Mexanusm (opmupoBaHus
npucnocoOieHnd y pacteHud u xuUBOTHBIX (mo Jlamapky)», «Kapra-cxema
Mappyta nyremectus Y. lapsunay, «Haxonku Y. apBuHay, «PopMbl 00pbOEI
3a cyuiecTBoBaHue», «lloponbl romyoei», «MHoroodbpasue KyJIbTypHBIX (opM
KarmycTbl», «[lopoasl JOMaHUX KUBOTHBIX», «Cxema 00pa30BaHUsl HOBBIX BHUJIOB
(mo Y. HapBuny)», «CxeMa COOTHOIICHUS JBIXKYIIUX CHJI DSBOJIOIUNY,
«OCHOBHBIE ITOJIO)KEHUSI CUHTETUYECKON TEOPUU 3BOJIIOLIAW.

Tema 2. MUKpPOIBOIIOLHA U €€ Pe3yJIbTATHI

[Tonmynsauus Kak 3jeMeHTapHas €IMHMIA 3BOJIOLUU. COBPEMEHHBIE METOMBI
OLICHKM TE€HETUYECKOro pa3sHooOpa3usi W CTPYKTYpbl nomyisuuil. M3MeHeHue
reHooHJla TMONYJSLMKA Kak »JIEMEHTAapHOE DSBOJIOIMOHHOE sBJIEHHE. 3aKOH
reHeTnyeckoro pasHoBecus Jx. Xapau, B. BaitnOepra.

DneMeHTapHble (DAKTOPBI (IBIKYIIUME CHUJIBI) SBOJIOIMUU. MyTallMOHHBIN
nporiecc. KomOuHaTuBHAs W3MeHUYMBOCTH. Jlpeitd TreHOB — ciydaiiHbIe
HEHANPABJIICHHbIE HM3MEHEHUsS 4YacToT ajjened B momymsuusax. ekt
ocHOBaTens. JDgpgexm Oymuviiounozo copaviuka. CHudiceHue 2eHemuiecKko2o
pasnoobpasus: npuuunsl u creocmeus. llposenenue s¢pgpexma Opetigha eenos 6
bonvumux u  manvix  nonyaayusx.  Mwurpanun.  V3omsmus  TIOMYJISIIIMM:
reorpadudeckas (mpocTpaHCTBEHHAs ), Ononorudeckas (pempoayKTUBHAS).

EcrecTtBeHHBI 0TOOp — HampapiIstomuil ¢(akTop dBoOIONUUA. DOpPMEI
€CTECTBEHHOr0  OTOOpa:  ABWXKYILMWA, CTAOWIM3UPYIOUIUMH,  Pa3pbIBAIOIIMIA
(mu3pyntuBHbIi). [lomoBolr oTOOp. BO3HHKHOBEHHE M IBOIIONUS COIUAIBLHOTO
IOBEJICHUSI )KUBOTHBIX.

[IprcnocOONEHHOCT,  OPraHU3MOB  KaK  PE3yJbTaT  MHUKPOIBOJIOLIMH.
Bo3HukHOBeHHME ~ TPUCHOCOOJEHWM y  opraHu3mMoB.  Apomopdo3bl U
uanoanantauuu. IlpuMepsl mpucnocoOiaeHuil y opranu3MoB: Mop(hOIOru4ecKue,
dusnonoruyeckue,  OMOXUMHUYECKHE,  MoBeAeHUYeckue.  OTHOCUTENbHOCTh
IPUCIIOCOOJIEHHOCTH OPraHU3MOB.



Bun, ero xkputepum u CTpykTypa. BumgooOpazoBaHue Kak pe3ynbTar
MUKpodBoJtonnu. M3omsinus — kioueBod ¢aktop BumoodOpazoBanus. [lytu u
CIIOCOOBI BUJ1000pa30BaHUS: aJJTONaTPUIECKOE (reorpaduueckoe),
CHUMITIaTPUYECKOE (9KOJIOTHUYECKOE), «MTHOBEHHOE (monuIIION U3a1Ius,
rudpuauzanus). JJnuTensHOCTh 3BOJOLUOHHBIX MTPOLIECCOB.

Mexanu3mMbl GOpMUPOBAHUST OMOJIOTUYECKOTO Pa3Ho00pasusl.

Ponp »BomonMoHHONW OWONOrMM B pa3pabOTKe HAyYHBIX METOJIOB
coXpaHeHHs1 OMopa3zHooOpa3usi. MUKPOIBOIIONMS W KOIBOJIOIUS Mapa3suTOB U UX
X03sieB. MexaHu3mbl (POPMUPOBAHMSI YCTOWIUBOCTH K aHTUOMOTHUKAM M CIIOCOOBI
O0pBOBI C HEl.

JleMoHCcTpanuu

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

Tabmuupt u cxembl: «MyTalnoHHas W3MEHUYMBOCTHY», «llomymsiimonnas
CTpYKTypa Buza», «Cxema mposiBiieHUs 3aKoHa Xapau—BaitnOepray, «/IBuxymue
CWJIBI HBOJIIOIUNY, «IKOJOTHYECKass M30JSIUs MONYyIsSUA CeBaHCKOM (openny,
«['eorpadmyeckas UM30SAMMS  JIUCTBEHHUIBI CUOUPCKOM U JIMCTBEHHUIIBI
naypckoit», «llomymaiuoHHbIE BOJTHBI YUCIEHHOCTH XUIIIHUKOB U )KEPTB», «CxeMa
JIEUCTBUSI E€CTECTBEHHOIO O0TOOpa», «Popmbl OOpbOBI 3a CYILIECTBOBaHHEY,
«BaaycTpruanbablii MenaHu3mM», «KuBble UCKommaeMbie», «[lokpoBuTenbcTBEHHASA
OKpacka KUBOTHBIX», «IIpenynpexnaromias OKpacka KUBOTHBIX),
«Dusznonornyeckue agantauum», «lIpucnocoO0IeHHOCT, OpraHu3MOB U €€
OTHOCUTENIbHOCTBY, «Kputepun Buma», «Buabl-nBoriHnkn», «CTpykTypa BUAa B
npupone», «CrnocoOwsl BHmooOpazoBanusy, «l eorpaduueckoe BHUI000pa30OBaHUE
TPEX BHUJIOB JIAHJBIIICH», «IKOJOTMYECKOE BHUJI000pa30BAHME BUJOB CHUHUILY,
«Tonumnoner pacteruity, «KamycTHO-peIedIHbIN THOPHITY.

O6opynoBanue: repdapuu pacTeHUH, KOUIEKIIMM HACEKOMBIX, Yy4delia MTUIL U
3Bepeil C MpUMepamMu Pa3IMYHBIX MPUCIIOCOOJCHUN, Yydeja ITHII U 3BEpeu
pa3HBIX BHUJOB, TrepOapuu pacTeHU ONM3KUX BUJOB, OOPa30BaBIIUXCS
Pa3IMYHBIMU CIIOCOOAMHU.

JlabopaTropHasi padora «BpIsiBI€HME H3MEHUYHMBOCTH Yy OCO0EH OJHOro
BUJI».

JlaGopaTtopuass  pabora  «lIpucrocoOsieHusi  OpraHU3MOB U UX
OTHOCHUTEJbHAS 1IEJIECO00Pa3HOCTHY.

JladopaTtopHas pabora «CpaBHEeHHE BHJIOB 1O MOPQPOIOTUYECKOMY
KPUTEPUION.

Tema 3. Makpo3BoIIOLHA U €€ Pe3yJbTAThI

Metonbpl HU3ydeHUS  MaKpO3BOMIOUUM. [lall€OHTOIOrMYECKue  METOMABI
uzydeHus odBomouuu. Ilepexognsie (opmMbl U QUIOreHETUYECKHE  PSIbI
OpPraHU3MOB.



buoreorpadguueckue metroapl u3ydeHus: sBoitonuu. CpaBHeHUE (IIOpHI U
(ayHbl MaTrepukoB U OCTpoBOB. buoreorpaduueckue obmactu 3emun. Bumbi-
SHIEMUKH U PEIUKTHIL.

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,
OMOXMMHUYECKHME W  MareMaTW4ecKhe  METOAbl  M3YyYEHHs]  DBOJIOLUU.
['omonoruynsie reHbl. COBpEeMEHHbBIE METOJbI MOCTPOCHHUS (HUIOTCHETUYECKUX
JIEPEBHEB.

XPpOMOCOMHBIE MYTallUH U 3BOJIIOLMSI TEHOMOB.

OOmme 3aKOHOMEpPHOCTH (MpaBWjia) dBOMOUUA. [Ipunyun cmenvl QyHKYUIL.
HeoOpatumocts sBomounu. AjanTuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJIIOLUH.

JleMoHCcTpanumn

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

Tabmuuer u cxembl: «DuiloreHeTHYECKUil psl Jomaan», «ApXeonTepUKC,
«3Bepo3yObie  smiepb»,  «Creronedansy,  «Punuoputhy,  «CeMeHHBIE
MaropoTHUKW», «buoreorpapuyeckne 30HbI 3emim», «lpeld KOHTHHEHTOBY,
«PenukThl»y, «HauampHble cTaguu SMOPHUOHAILHOTO PAa3BUTHUSL TMO3BOHOYHBIX
KUBOTHBIX», «l'OMOJIOTMUHBIE M AHAJOTUYHBIE OpraHbe», «PyaumMeHThD,
«ATaBU3MBI), «XPOMOCOMHBIC HAOOpHI YeEJIOBEKa M IIMMIIaH3e», «[aBHbBIE
HampaBJICHUS 3BOITIOLUNY, «OO0II1e 3aKOHOMEPHOCTH 3BOIOLIUN.

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

Tema 4. Ilponcxoxaenne u pa3BuTHE KU3HU Ha 3emJie

Hayunble rumoressl NpPOUCXOXKIEHUS >KM3HM Ha 3emie. AOHOreHes u
naHcnepmusi. [JloHayduHble MpeCTaBICHUS O 3apOKICHUM KU3HU (KPEALIMOHU3M).
['mnore3a NOCTOSSHHOTO CaM03apOKICHUA )KU3HU U €€ onpoBepxkeHue onbitaMu O.
Penu, JI. Cnannanuanu, JI. I[lactepa. [IpoucxoxieHue )KM3HU B aCTPOOUOJIOTHSI.

OcHOBHBIE JTallbl HEOPraHU4ECKON 3BOJIIOLUH. [InanerapHas
(reojoruyeckas) SBONIONHMSA. XHUMHYECKas OdBOJIONUA. AOHOTCHHBIM CHHTE3
OpraHv4eckux BemecTs u3 Heopranndeckux. Omeir C. Mwummepa u I'. FOpu.
OGpazoBanue mnoauMepoB u3 MoHoMepoB. KoanepBatHas rumnoreza A. .
Omnapuna, runores3a nepBuaHoro oymnpona J[>x. XomnaeitHa, TeHeTUYECKasi TUTIOTE3a
I'. Ménmnepa. Pubosumbr (T. Yex) m rumoresa «vupa PHK» V. TI'mnbepra.
®opMupoBaHUE MEMOPAH U BOSHUKHOBEHUE MTPOTOKJIETKH.



HUcropus 3emmm m Meroabl €€ wu3ydeHHs. VIckomaeMmble OpraHu4ecKue
octaTku. ['eoxpoHosoruss u e€ Meronbl. OTHOCUTENbHAas M aOCOMIOTHAs
reOXPOHOJIOTH. ['€0XpOHOIOrnyecKast mKaja: 30Hbl, 3Pbl, HIEPUOIbI, STTOXH.

HavanpHble s3Tanbl opraHuyeckoil sBomtounu. [losiBlieHHE W 3BOMIOLUA
NEPBBIX KJIETOK. DBOMIOIUS MeTadonu3Ma. BO3ZHMKHOBEHHE MEPBBIX HKOCUCTEM.
CoBpeMeHHBIE MUKPOOHBIE OMOTUIEHKM KaK aHaJor MEPBBIX Ha 3eMiie COOOIIECTB.
CrpomaronuTtsl. [IpokapruoThl U 3yKapuOTBHI.

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

OcHOBHBIE 3Tanbl 3BOJIONUHU BBICHINX pacTeHUil. OCHOBHBIE apoMOp(O3bI
pactennii. Bpixom pacreHnii Ha cymy. IlosiBieHHe CIIOPOBBIX pPacTEHHUW U
3aBoeBaHue uMu cymu. CemeHHble pacTeHud. lIpoucxoxaeHne [BETKOBBIX
PacTCHUM.

OcHOBHBIE 3Tamnbl 3BOJIOLMHU >KUBOTHOTO Mupa. OCHOBHBIE apoMOp(o3bI
KUBOTHBIX. Benzckas ¢dayna. KemOpuiickuii B3pbIB — IMOSIBICHHE COBPEMEHHBIX
TunoB. [lepBbie XOpaoBbIE KUBOTHBIE. JKU3HB B BO/E. DBOMIOIUS MO3BOHOYHBIX.
[Ipoucxoxnenue ampubuii u pentwinil. [IpoucxoxaeHue MIIEKOMUTAIOMUX |
ntul. IlpuHoun xmoueBoro apomopdosa. OcBoeHue O€CIO3BOHOYHBIMH U
MO3BOHOYHBIMU KUBOTHBIMH CYIIU.

Pasutre ku3HM Ha 3eMie IO 3paM U IEPUOAAM: apXeu, IMPOTEPO30U,
najgeo3oM, Me3030M, KaifHo30M. OOmias  XapakTepucTHKa  KiIuMmara |
reoJOru4eckux mnpoueccoB. [losiBleHne M pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrieobpazoBaHue: ero ycaoBHUs U BIUSHUE Ha Ta30BbI COCTaB aTMOC(EPHI.

MaccoBble BBIMUpPAHUSI — KOJIOTMUECKUE KPU3UCHI Tpouuioro. [IpuduuHel u
CJIEICTBUSL MAacCOBBbIX BbIMUpaHUW. COBPEMEHHBIA 3KOJIOIMYECKUN KPHU3UC, €ro
ocobennoctu. [Ipobnema coxpanenus GuopazHooOpas3us Ha 3emie.

CoBpeMeHHasi cucTeMa OpraHuyeckoro mupa. [IpuHuunmbl Kiaccuduxau
opranu3mMoB. OCHOBHBIE CHCTEMAaTUYECKHUE TPYIIIBI OPraHU3MOB.

JleMoHCcTpanuu

IToptpetsr: @. Penu, JI. Cnamnannanu, JI. Ilactep, 1. . Meunukos, A. M.
Omnapun, x. Xonaenn, I'. Mémnep, C. Munnep, I'. FOpu.

Tabmuubl 1 cxeMbl: «Cxema omnbita @. Penny», «Cxema onbita JI. [lacTepa mo
U3YYEHUIO CaMO3apoxIeHus Xu3Hu», «Cxema ombita C. Mumnepa, I'. FOpu»,
«JTanbl  HEOPraHWYECKOW  JBOMIOIMN»,  «[ €OXpOHOJIOTMYECKAasT — IIKaJIay,
«HauanpHble dTarbl OPraHUYecKor IBOMIOIUNY, «CxeMa 00pa30BaHHS IYKAPUOT
nyréM cuMmOuorenezay, «Cucrema >KUBOM TpUPOAbI», «CTpOCHHE BUpYyCay,
«Apomopdo3bl  pacteHuit»y, «PuHHOPUTH), «OIHOKIETOYHBIE BOIOPOCIN,
«MHoOroknerounsie Boaopocan», «Mxwu», «llanopotHukn», «l onoceMeHHbIE



pacteHus», «OpraHbl LBETKOBBIX pacTeHHi», «(Cxema pa3BUTHS KUBOTHOTO
Mupa», «Apomopdo3bl KUBOTHBIX», «lIpocreimue», «KuieyHOMOIOCTHBIEY,
«IInockue YEpBUY, «YneHucToHoruey, «PBIOBIY, «3eMHOBOHBICY,
«IIpecmbikaromuecs», «lItumpy, «Mnekonuraroume», «Pa3BuTue XU3HH B
apxeuckoil ape», «Pa3BuTre )XU3HU B MPOTEPO30MCKON Ipe», «Pa3BUTHE KU3HU B
IIaJICO30UCKOM 3pe», «Pa3BUTHE KU3HU B ME3030MCKOU 3pe», «Pa3BUTHE KU3HU B
KaitHO30MCKOM 3pey, «CoBpeMEHHast CUCTEMA OPraHUYECKOIO MUPay.

OGopynoBanue: repbapuu pacTEHUN pa3IUUHBIX OTJICNIOB, KOJIICKIIMU
HACEKOMBbIX, BJIaXXHBIE Mpenaparhl KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJIJIEKI[UU
UTJIOKOKUX, CKEJIEThl TO3BOHOYHBIX JKUBOTHBIX, 4Yydejda MNTUIl WU 3BEPEN,
KOJUIEKIIMA OKAMEHEJIOCTEM, TMOJE3HbIX HCKOMAEMBIX, MYJSKM OPraHUYECKUX
OCTaTKOB OPraHU3MOB.

Bupryanbnas  sgaGoparopHass padora «MopaenupoBaHue — ONBITOB
Munepa—tOpu no u3ydeHuo abMOreHHOr0 CUHTE3a OpraHUYeCKUX COSAUHEHUM B
NEPBUYHON aTMOChepe».

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

IIpakTnueckas padora «M3ydeHne ocOOEHHOCTEW CTPOCHHSI PACTCHHI
Pa3HBIX OTIIEJIOBY.

IIpakTnyeckas padora «/3ydeHne ocoOOEHHOCTENW CTPOCHHS MO3BOHOYHBIX
YKUBOTHBIX).

Tema S. IIpoucxoxaenue yea0BeKa — AHTPONOr eHe3

Paznenel u 3anaum anTpononoruv. MeTo bl aHTPOIIOJIOTHH.

CraHoBn€HHE TPEACTABICHUN O MPOUCXOXKICHUU YEJIOBEKA. Penuruosneie
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 CHUTHAIBHOU
CUCTEMBL.

JBrxymue cuiibl (pakTopbl) aHTPONOreHe3a: OMOJIOTHYECKHUE, COLMAIIBHBIE.
CooTHollieHre OMOJIOrMYECKUX U COIMATIbHBIX (PaKTOPOB B AaHTPOIIOTEHE3E.

OcHOBHBIE CTaIUU aHTpororeHe3a. PaHHHME 4YenOBEeKOOOpa3HbIE O00E3bsHBI
(IPOKOHCYJIBI) U pPAHHUE TTOHTHIBI — OOIIUE MPEAKU YeTOBEKOOOpa3HbIX 00€3bsH U
moJel. ABCTPalIONUTEKH — JIBYHOTHE NpEAKHU Jrofel. UenoBek yMenblil, repBbie
V3TOTOBJICHUS OpYAui Tpyaa. YenoBek MpAMOXOIAIIMN U MEPBBINA BBIXOJ JIFOAEH
3a  mpeaenasl  Adpuxku. YenmoBek reipenbOeprckuii  — oOmMM  MPEoK
HEAHJIEPTAIBCKOrO YEJIOBEKA U YEIOBEKA Pa3yMHOro. UenoBeKk HEaHIEepTAIbCKHUI



KaK BHUJ JIOJIEd XOJOJHOrO KiMMaTa. YenoBeK pa3yMHbII COBPEMEHHOIO THIIA,
JICHUCOBCKMU YEJIOBEK, OCBOEHHME KOHTMHEHTOB 3a TmpenenamMu  AQpuku.
[lameoreneTnka v najgeoreHOMHUKA.

OBOJIIOLIMSI COBPEMEHHOro 4enoBeKka. EcTecTBeHHbI 0TOOp B MOMYJISALUAX
yenoBeka. MyTanuoHHbI npouecc U nonumopdusm. I[lonmynsiiMOHHBIE BOJIHBI,
npeiid reHoB, murparus U «3GdEKT OCHOBATENs» B MOMYISALIUSIX COBPEMEHHOTO
YeJoBeKa.

UYenoseyeckue pacel. llonatue o pace. bomplime pacel: eBporneougHas
(eBpasuiickas),  aBCTpajo-HErpowaHas  (3KBaTOpUalbHasi),  MOHTOJOWJIHAS
(a3maTcko-amMepuKaHckas). Bpemss u myTu pacceneHusi 4eloBeKa IO IJIaHEeTe.
EnuactBO  yenoBeueckux — pac. Haydnas  HECOCTOATENBHOCTH  pacHU3Ma.
[Iprcrnoco0IeHHOCTh YeoBeKa K Ppa3HBIM YCIOBUSIM OKPYJKAlOUIeH Cpeabl.
Brnusgnue reorpaduueckoit cpenbl U apeidda TeHOB Ha MOpPGOIOTHIO U
(U3NOIOTHIO YeNTOBEKa.

MexaucuuIuiiHapHble  METoAbl B (Qu3nueckodl  (OMOJIOTrHYecKoi)
AHTPONOJIOTMH.  DBOJIOUMOHHAS  AHTPONOJIOTUS M MaJCOAaHTPOINOJIOTHUs
YEJIOBEYECKUX MNOMYJsIui. buocounanbHble MCCAeAOBaHUS MPUPOJIBI YEIOBEKA.
HccnenoBanue KOABOMIOLMY OMOJIOTMYECKOT0 U COLIUAIBHOIO B YEJIOBEKE.

JleMOHCcTpanuu

IToprpetsr: Y. lapsuHn, JI. Jluku, 4. S. Porunckui, M. M. I'epacumos.

Tabmuupbl U cxembl: «MeToJIbl aHTPOIONIOTHNY, «[ 0JIOBHOM MO3T UeoBEKaY,
«YenoBekooOpa3ubie 00€3bsiHB), «CKeleT 4YeloBeKa U CKeJIeT IIMMIIaH3e»,
«PynMMEHTHI U aTaBU3MBbDY, «J|BUKYIIIME CUJIBI aHTPOIIOT€HE3a», «DBOIIOIMOHHOE
JIPEBO  4YEJIOBEKa», «ABcTpanonutexk», «YenoBek  ymenslit», «Yenosek
NPAMOXOAAIININY, «/[eHncoBckuil uyenoBek» «Heannepranbip», «KpoMaHbOHIIB,
«IIpenku yenoBekay», «ITarbl HIBOJIIOLHNH YelIOBEeKay, «Packl uenoBekay.

ObopynoBaHue: MyJSDKM — OKaMEHENIOCTEW, TMPEAMETOB  MaTepHaIbHOM
KyJIbTYpbl TpPEIKOB dYeloBeKa, penpoaykuuud (dortorpadpum) KapTuH C
MudonornueckuMu U OUONEHCKUMM CIO)KETaMHM TPOUCXOXKJICHUS YEJIOBEKa,
¢doTorpadun HaXOAOK UCKOMAEMbIX OCTAaTKOB Y€JIOBEKA, CKEIET YeI0BEeKa, MOJEIb
yeperna 4YeJOBEKa W 4epena IIMMIIaH3€, MOJIEb KHCTH YEJIOBEKa M KHUCTHU
LIMMIIaH3€, MOJENH TOpca MPEIKOB YETIOBEKA.

JlaGopaTtopuass padora «M3yueHue o0OCOOCHHOCTEH CTpPOCHUSI CKejeTa
YEJI0BEKa, CBSI3aHHBIX C MPAMOXO0XKICHUEM.

IIpakTuyeckas padora «/3ydeHue SKOJOrHUECKUX afanTauui YEJI0BEKA.

Tema 6. Jkonorussi — Hayka O B3aMMOOTHOLIEHUSIX OPraHU3MOB H
HAJOPraHU3MEHHBbIX CHCTEM C OKPYKaIoule cpeaoi



3apoxkaeHue U pa3BUTHE 3Kojoruu B Tpynax A. ['ymGonsara, K. @. Pynse,
H. A. CeseproBa, 2. I'ekkens, A. Tenciu, B. H. CykauéBa. Pa3gensl u 3agauu
9KOJIOTUH. CBSI3b 9KOJIOTHH C APYTUMU HAYKAMH.

Metonsl skonoruu. [lonmeBbie HaOMOAEHUS. DKCHEPUMEHTHI B 3KOJOTHU:
OpUpoIHbIE M JabopaTopHble. MopaenupoBaHME B 3KOJOTMU. MOHUTOPUHT
OKpY KaroIIel Cpe/ibl: JIOKAIbHBIN, pEeTHOHAIBHBIN U TJI00ATBHBIMN.

3HaueHUE DSKOJIOTMYECKMX 3HAHMM NI 4YeJIOBEKa. DKOJIOTMYECKOE
MHPOBO33pEHUE KaK OCHOBA CBA3EH 4YEJIOBEUECTBAa C Npuponon. PopMHpOBaHHE
AKOJIOTMYECKOM KYJIBTYPBhI U SKOJIOIMYECKOW TPAMOTHOCTH HACEJICHUSI.

JlemoHcTpanuu

[Toptpetsr: A. I'ym6omsar, K. @. Pymee, H. A. CeBepuos, J. ['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 1 cpeaa o0UTAHUSA

Okonoruueckre (akTopbel U 3aKOHOMEPHOCTH MX AercTBud. Knaccuduxarms
AKOJIOTMYECKUX (DAaKTOPOB: aOMOTHYECKUE, OMOTUYECKUE, aHTPONOreHHbIe. O01ne
3aKOHOMEPHOCTH JEUCTBUS dKoJorndeckux ¢akropos. IIpaBuno munumyma (K.
Mnpenrens, FO. JIubux). TonmepaHTHOCTb. DBPUOMOHTHBIE M CTEHOOMOHTHBIE
OpPraHHU3MBI.

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

Temneparypa kak skonoruueckuid (akrop. J[eiicTtBue Temieparypbl Ha
opranu3Mbl. [IoMKUIOTEpPMHBIE U TOMOWOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTCHOTEPMHBIE OPTaHU3MBI.

Bnaxxnocte kak sxomormueckuii Qaxrtop. Ilpucmocobnenus pacrteHuit K
nojaepxkaHuio BoaHoro Oananca. Knaccudukanust pacTeHHid MO OTHOILEHUIO K
Boze. [IpucnocoOiennst >KMBOTHBIX K MU3MEHEHHIO BOJHOTO PEXHUMA.

Cpenbl oOMTaHUSI OpPraHMW3MOB: BOJHAs, HA3€MHO-BO3IYILHAs, IOYBEHHA,
rilyOMHHAsT  TOJIOYBEHHAs,  BHYTPUOpPraHu3MeHHas.  DU3NKO-XMMHUYECKHE
O0COOEHHOCTU cpell oOuTaHusi opraHu3moB. [IpucnocoOsieHuss OpraHu3sMoB K
JKU3HH B Pa3HBIX Cpeax.

buonornueckue putmbl. BHemHne m BHyTpeHHHE pUTMBL. CyTOYHBIE H
roguyHbie puTMBbI. [IprCcOCOOJEHHOCT, OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUU KU3HH.



Kuznennsie Qopmbl opranusmoB. lloHste o Ku3HEeHHOU (opme.
JXKuzHeHHble POpPMBI pacTEHUI: AEpEBbS, KYCTAPHUKHU, KyCTAPHUYKH, MHOTOJIETHUE
TpaBbl, OJHOJIETHHE TpaBbl. KHU3HEHHbIE (OPMBI KUBOTHBIX: THIPOOUMOHTHI,
re0OHOHTHI, a3pOOHNOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buornueckue (akTopsbI. Buner OMOTMYECKUX  B3aUMOJCHUCTBHIA:
KOHKYpEHIIUS, XUIIHUYECTBO, cuMOM03 U ero ¢opmel. [lapazutusMm, koomneparus,
MyTYyaian3M, KOMMEHCaIM3M (KBapTUPAHTCTBO, HaxJieOHU4YecTBO). Herpoduueckue
B3auMojeiicTBusl  (Tomuueckue, ¢dopuueckue, (pabpuueckue).  3HaUEHUE
OMOTHMYECKNX B3aUMOACUCTBUM [IJIs1 CYIIECTBOBAHHUSA OPraHW3MOB B CpEle
obutanud. [I[pyuHIUIT KOHKYPEHTHOTO UCKITIOUEHHUSI.

JleMoHCcTpanuu

Tabmuubr u cxembl: «OKojoruueckue ¢GakTopb», «CBETOBOM CHEKTpPY,
«IKOJIOTUUECKUE TPYNIIbI )KUBOTHBIX IO OTHOLIEHHUIO K CBETY», «TEmIOKpOBHBIE
AKUBOTHBIE», «XOJIOAHOKPOBHBIE JKUBOTHBIEY», «DU3HOJOTMYECKHE afanTaluu
KUBOTHBIX», «Cpenbl O0OUTaHMS OpPraHU3MOBY», «bBHOIOrMYECKUE PUTMBDY,
«Kuznennole  ¢GopMbl  pacteHHil», <«KusHeHHBIE  (QOPMBI  KHUBOTHBIXY,
«JKOCUCTEMA IIMPOKOJIMCTBEHHOTO JIECA», «IKOCUCTEMA XBOMHOIO Jecay, «llenu
NUTaHUS», «XunHu4YecTBO», «llapazutuzmy, «Konkypenmus», «CumOuo3y,
«KoMmeHcammzmy.

O6opynoBanue: repbapuu pacTEHUW U SKUBOTHBIX, MPUCIOCOOJIEHHBIX K
BIMSHUIO PA3IMYHBIX HKOJOIMYECKUX (DaKTOpOB, repOapuu CBETOIIOOMBBIX,
TEHENIOOMBBIX M TEHEBBIHOCIUBBIX PAaCTEHUH, CBETONIOOUBBHIC, TEHEIIOOMBBIE U
TEHEBBIHOCJIMBbIE KOMHATHBIE PAaCTeHHUS, repOapuu M KOJUIEKIIMH TEII000UBBIX,
3UMOCTOMKHX, MOPO30yCTOMYMBBIX PACTeHH, dyydena MTUIl U 3Bepe, repodapuu
pacTeHuii, OTHOCSIUXCSA K rurpodutam, kcepoduram, me3opuTam, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJIEKIMUU >KMBOTHBIX, OOMTAIOIIMX B Pa3HbIX Cpelax,
repbapuu M KOJJIGKIMU pACTEHUA U IKUBOTHBIX, OOJaJalOlIUX YepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM M3MEHEHHSIM YCIOBUW KHU3HU, TepOapuu u
KOJUIEKIIMM PACTEHUN U >KUBOTHBIX PAa3IMYHBIX >KHU3HEHHBIX (POpPM, KOJUIEKIIUH
’KUBOTHBIX, yJaCTBYIOIIUX B Pa3IMUYHBIX OMOTHYECKIX B3aUMOICHCTBHSIX.

JlabopaTtopHas pabora «BbIsgBiIeHHE MPUCIOCOOJICHUI 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  XapaKTEPUCTUKUA  TOMYJISLHH. [lomynsiuus  Kak
Ouomnorudeckas cucrema. Poiib HEOMHOPOHOCTH Cpelbl, (pU3ndecKkux 0aphepoB U



0COOEHHOCTEW OMOJIOrMM BUJIOB B JOPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYpPHI
nomysiquid. OCHOBHBIE ITOKA3aTENM IMONYJILMUU: YHUCIEHHOCTb, IUIOTHOCTb,
BO3pacTHasi W TIOJIOBAas CTPYKTYpa, pPOXKIAEMOCTh, MPHUPOCT, TEMI POCTa,
CMEPTHOCTb, MUTPALIHSL.

Dkojnornyeckas CTpykrypa nomyisiuuu. OLeHKa YHUCICHHOCTU MOIMYJIALMH.
JluHaMyKa MNONYyJSILUM U €€ peryysnus. bUoTHYeCKMi NOTEHLHAN MOITYJISIUY.
MopenupoBaHue AMHAMUKH NOMYJSAUANA. KprBble pocTa YMCIEHHOCTH MOIYJISLIHAH.
KpuBble BbDKHMBaHUA. Perynsuus YUCIEHHOCTHM NOMYJSLUNA: poiib (HaKTOPOB,
3aBUCSIIMX U HE 3aBUCSIIHUX OT INIOTHOCTH. DKOJIOIMYECKUE CTPATErMU BUIOB (I- 1
K-cTparerun).

[lonsiTue 00 3KoNOrMYecKkol Huile Buaa. MectrooOutanue. 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  nupamusl
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. Dxosrorusi cooduecTs. IKOMOIHIECKHE CHCTEMBI.

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

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

OcCHOBHBIE  TOKa3areau  JKOCHCTEMBI. buomacca ®  NpomyKius.
DKOJOrMuecKue MUpaMu/Ibl Ynuces, OMoMacchl U YHEPTrUu.

Jlunamuka sxocucmem. Kamacmpocghuueckue nepecmpotiku. Daykmyayuu.
HanpaBnenHsle 3aKOHOMEpPHBIE CMEHBI COOOHIECTB — cykueccuu. llepBuuHbie u
BTOPUYHBIE CYKLUECCHM W HX NPUYUHBL. AHTPOIIOT€HHBIE BO3ACHCTBUS Ha



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
MEXIy aHTPOIMOT€HHBIMU U TIPUPOJHBIMHU IKOCHUCTEMaMHU.

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

3aKoHOMEpHOCTH (DOPMUPOBAHKS OCHOBHBIX B3aMMOJICHCTBHIA OPTraHU3MOB 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 YCIIOBHUSIX €CTECTBEHHBIX U aHTPOITOTCHHBIX BO3ICHCTBHA.

Mexarnuzmol 8030€licmBUsl  3ASPA3HEHUU  PA3HbIX munos Ha
CYOOp2AHUIMEHHOM, OPSAHUSMEHHOM, NONYJIAYUOHHOM U IKOCUCIMEMHOM YPOBHSX,
OCHOBbL  IKONIO2UYECKO20 ~ HOPMUPOBAHUS — AHMPONO2EHHO20 — B030€UCBUS.
MeTono10rusi MOHUTOPUHTA €CTECTBEHHBIX M @aHTPOMOTEHHBIX YKOCHCTEM.

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,
«llenu nutanus (macTOUIIHAS, JETPUTHAS)», «DKOJIOTHUYECKAs MUpaMHUIa YUCEID»,
«IKonoruueckasl nmupamuia OMOMACChD, «IKOJOTUYECKAsT TTUpaMUIa dHEPTUN»,
«O0pa3zoBanue 6oisota», «llepBuunas cykueccus», «BoccranoBnenue seca nocie
noxapa», «JKocucrema 03epa», «ArpoleHos3», «KpyroBopoT BelIeCTB U MOTOK
SHEPTUHU B arporieHo3e», «[Ipumepsr ypOoakocucTem.

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

IIpakTnueckas padora «/3yuenue u onucanue ypoo3KOCUCTEMBD.

JlaGopaTopuas paGora «M3yueHue pa3HOOOpa3us 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€ WM B TEIIMYHOE
XO03SMCTBO)».

Tema 10. buocdepa — riiodanbHasi IKOCUCTEMA



buochepa — oOuieruianerapHasi o0ojiouka 3eMJM, I/i€ CYHIECTBYET WM
CyIIIECTBOBAJA KU3Hb. PazBuTHe npejicTaBienuit o ouocdepe B Tpynax 3. 3rocca.
VYuenune B. U. Bepnaackoro o 6uocdepe. Obnactu ouochepst u e€ coctan. JKupoe
BelIecTBO Ouocdepsl U ero QHyHKIIHH.

3aKOHOMEpPHOCTH cyllecTBoBaHUsl Onocheprbl. OcodeHHocTH OMocdepbl Kak
rI100abHOM SKocHucTeMbl. JJuHaMudeckoe paBHoBecue B Ouocdepe. KpyroBoporst
BEIIECTB U OMOT€OXUMHYECKUE IUKIIBI (Yriepoaa, a3ora). PUTMUYHOCTD SIBICHUIN
B Ouocdepe.

3onanbHOCTh Ouochepsl. Ilonstne o Omome. OCHOBHBIE OWOMBI CYIIIU:
TYHJIpa, XBOWHBIC JIeca, CMEIIaHHbIE U MUPOKOJUCTBEHHBIE Jieca, CTEIH, CAaBaHHBI,
MYCThIHU, TPOMUYECKUE JIECA, BBICOKOTOphs. KiluMaT, pacTUTEIbHBIN U KUBOTHBIN
MUp OMOMOB CYIIH.

CtpykTypa u GyHKLHUS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOr0 MOTEHIINAIA U
o6nocdepHbIX QyHKIUH.

JleMoHCcTpanumn

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

Tabmuuer u cxembl: «['eochepsr 3emum», «KpyroBopor azora B mpupoae»,
«KpyroBopor yriepoga B mnpupone», «KpyroBopor Kuciopona B HPHPOAEH,
«KpyroBopor Boabl B mpuponae», «OcHoBHbIe OMOMBI cymn», «KimMarnueckue
nosica 3emian», «Tynapay, «Taitray, «CMemanubiii jec», «IIIupoKoJMCTBEHHBIM
necy, «Crenby, «CaBanHay, «IIycTeiHDY, « Tponuyeckuii Jiecy.

O6opynoBanue: repdapuu pacTCHUH pa3HbIX OMOMOB, KOJUICKIIMH >KUBOTHBIX.

Tema 11. YesioBek U OKpy:Kaomias 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. I3MeHeHne Kiumara.

AHTpPOIIOreHHOE BO3ACHCTBUE HA PACTUTEIbHBIA M KUBOTHBIM mMup. OxpaHa
PacCTUTENILHOIO M UBOTHOr0 Mupa. OCHOBHBIE MPHUHIUIBI OXpPaHbl MPUPOJBI.
Kpacubie kuHuru. Oco0o oxpansembie npupognsie Tepputopun (OOIIT).
Boranuyeckue caapl ¥ 300JI0rMUECKUE TTAPKH.

OCHOBHBIE MNPUHIUIIBI YCTOMYMBOTO Pa3BUTHS YEIOBEYECTBA U MPUPOJBI.
PaunoHanbHOE  MPUPOJONONIB30BAHME M COXPAaHEHHE  OHMOJIOrMYECKOro
paznooOpasust 3emuu. OOmMe 3aKOHOMEPHOCTH TJI00AJIbHBIX HSKOJOTUYECKUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3KCA U €r0 BEPOSITHBIE TOCIEACTBUS.

Pa3Butrie METOJIOB MOHUTOPHHIA Pa3BUTHUA ONACHBIX TEXHOTCHHBIX
npoueccoB. CucmemHvle uUCCIe008aHUus nepexooa K pecypcocbepezaroujeii u
KOHKYDEeHmOocnocobHou snepeemuke. buonozuueckoe paznoobpasue u 6uopecypcsni.
Hayuonanvnvle ungopmayuonusvie cucmemvl, obecneuusarowue O00Cmyn K



uHgopmayuu nO COCMOAHUIO OMOENbHbIX 6U008 U dKkocucmem. OcCHOBbI
sKopeadbuumayuyu dKocucmem u cnocoboos 6opvOLL ¢ OUONOBDENHCOCHUIMIUL.
Pexoncmpyxyus mopckux u HazemMHvIX IKOCUCTEM.

JlemoHcTpanuun

Tabmupt u cxeMbl:  «3arpsi3HeHue  atMocepbl»,  «3arps3HeHue
ruapocepb», «3arpssHeHue mouBbly, «llapHukoBbi  dPdekT», «Ocobo
OXpaHsieMble MPUPOJHBIE TEPPUTOPUNY, «MoIeTH yIIPaBIIEMOTro MUPaY.
Oo6opynoBanue: ¢dotorpaduu OXpaHsIEeMbIX pacTeHUUW M KUBOTHBIX KpacHoii
kHuru Poccurickon @enepanuu, KpacHoM KHUTH peruoHa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUMS 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,
METanpeIMETHbIE U TIPEIMETHBIE.

B cTpyKkType TUYHOCTHBIX pe3yJbTaTOB OCBOEHUS MPOTrpamMMbl MO OMOJIOTHH
BBIJICJIEHBI CJEIYIOIIME COCTABIISIONIME: OCO3HAHUE OOYYaIOIMMUCS POCCHMCKOM
IPaXXJaHCKON MAEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CAMOOMNPENEJICHUIO, Haiuyue Mmomusayuu K OOy4eHUI0  OHOJIOruH,
yenenanpasieHHoe pazéumue BHYTPEHHUX YOCXKIEHUN JHUYHOCTH HA OCHOBE
KJIFOUEBBIX LIEHHOCTEW M HMCTOPUYECKUX TPAAULMUN DPA3BUTUS OHOJIOIMYECKOTO
3HAHUS, 20MOBHOCHb U CNOCOOHOCMb O0YUAIOIIUXCS PYKOBOJCTBOBATHCS B CBOEH
JEATENbHOCTH I[EHHOCTHO-CMBICJIIOBBIMU ~ YCTAaHOBKAMH, IPUCYLIUMU CHUCTEME
OMOJIOrMYeCKOro  OOpa3oBaHUs, Haauyue  NpPABOCO3HAHUS  SKOJIOTMUYECKOH
KYJbTYpPBL, CHOCOOHOCMU CIMABUMb TIENHA U CTPOUTD KU3HEHHbBIE TUIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS MPOrpaMMbl MO OMOJIOTMH JOCTHIalOTCS
B €IUHCTBE Yy4eOHOW M BOCIUTATEIBHON JESITENIbBHOCTH B COOTBETCTBHM C
TPAIULIMOHHBIMU POCCUMCKUMH COLIMOKYJIBTYPHBIMH, UCTOPUYECKHUMH U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE MpPaBUJIAMH U HOPMaMH
MOBEICHUSI U CHOCOOCTBYIOT MpoOIleccaM CaMOMO3HAHUSA, CAMOBOCIUTAHUSA H
CaMOpa3BUTHUS, pPA3BUTHUSI BHYTPEHHEH MO3WLUMUM JIMYHOCTH, NATPUOTU3MA U
YBOXECHHS K 3aKOHY M IPaBOMOPSAKY, YEJIIOBEKY TPyJa U CTaplIEMy MOKOJICHHUIO,
B3aMMHOI0 YBa)XXEHUS, OEpPEKHOrO OTHOLIECHUS K KYJIbTYPHOMY HACIEAUIO U
TpaauLMsM MHOTOHAaUMOHaIbHOTrO Hapona Poccuiickont ®denepauuu, npupone u
OKPYXKAIOILIEN CPEIE.

JImdHOCTHBIE pe3yNbTaThl OCBOEHUs Yy4yeOHoro mnpeamera «buonorus»
JOJKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUaIOIIUXCS PYKOBOJICTBOBATHCS
chOpMUPOBAHHON BHYTPEHHEH TMO3MUIIMEH JIMYHOCTH, CUCTEMON II€HHOCTHBIX
OpUEHTAlMi, T[O3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJULMOHHBIM IIEHHOCTSIM POCCHMCKOr0 OOIECTBA, PACHIMPEHHE >KU3HEHHOTO
OMbITA W ONbITA ACSITEILHOCTU B MPOLIECCE PEeAIU3allMM OCHOBHBIX HAIpPaBJICHUN
BOCIUTATEJIbHON JESTENbHOCTH, B TOM YHCIIE B YACTH:

1) rpa:kaaHCcKOro BOCTIMTAHMS:

c(OpMUPOBAHHOCTH TPAXKIAAHCKON MO3ULIMK 00Y4YarOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHAa POCCUICKOT0 O0IIECTBA;

OCO3HAHME CBOMX KOHCTUTYLIMOHHBIX TpaB M OOS3aHHOCTEH, YyBa)K€HUE
3aKOHA U MPaBONOPAIKA;



TOTOBHOCTb K COBMECTHOM TBOPYECKON JEATEIBHOCTH TIPU CO3/aHUHU
y4eOHBIX TPOCKTOB, PEIICHUH YUY€OHBIX M IMO3HABATEIbHBIX 3a/a4, BBIMOJHEHUH
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEECIATh COOCTBEHHYIO ITO3HMIIMIO II0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM JKM3HU U OOBSICHSTH €€;

YMEHHE YYWUTHIBATh B CBOMX JICHCTBUAX HEOOXOJMMOCTh KOHCTPYKTHBHOT'O
B3aMMOJICHCTBUS JIIOJICH C Pa3HBIMU YOSKICHUSIMH, KYJIbTYPHBIMH IICHHOCTSIMH H
COIIMAJIBHBIM IOJIOKECHHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B IPOLIECCE COBMECTHOTO BBIOJIHEHUS
y4eOHBIX, TI03HABATEJbHBIX M HCCIEJOBATEIbCKUX 3a7a4, YBaXXUTEJIHHOTO
OTHOIICHUS K MHEHUIO ONIMOHEHTOB TMPH OOCYXJIEHWU CIHOPHBIX BOIPOCOB
OMOJIOTHYECKOTO CONICPIKAHMS;

TOTOBHOCTb K TYMAaHUTApPHON U BOJOHTEPCKOMN NEATEIbHOCTH;

2) NIATPUOTHYECKOr 0 BOCTIUTAHUSA:

c(hOpMUPOBAHHOCTD pOCCUICKOM rpaxJaHCKON UACHTUYHOCTH,
MaTpuoTU3Ma, YBOXKEHUS K CBOEMY HApOJy, YyBCTBa OTBETCTBEHHOCTU MEPE.
Ponuuou, ropmoctm 3a cBOM Kpal, CBOKW PonnHy, CBOM SI3BIK U KYJIBTYDY,
MPOIIIOE U HACTOSIEE MHOTOHAIIMOHAILHOTO Hapojia Poccuu;

[IEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACJEIUIO U MaMSTHUKAM TTPUPOIBI,
JTOCTHKEHUAM Poccuu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOIOTUSX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ, POCCHUMCKMX YYEHBIX B CTaHOBJICHUE U
pa3BuTHE OWOJOTHM, TOHUMAHHMS 3HAUYCHHS OHWOJIOTMHM B TIO3HAHWHM 3aKOHOB
IIPUPOIBI, B )KU3HH YEJIOBEKa M COBPEMEHHOI'O OOIIECTBA;

uaerHas yoexxJIEHHOCTh, TOTOBHOCTh K CIYXeHUI0 M 3ammute OTeuecTsa,
OTBETCTBEHHOCTbH 3a €T0 CyaL0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMS:

OCO3HAHUE JYXOBHBIX EHHOCTEN POCCUUCKOI0 HAPOAa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUIECKOTO MTOBEICHMUSI,;

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

OCO3HAHWE JTUYHOTO BKJIaJIa B MOCTPOCHHUE YCTOMYUBOTO OYAyIIETO;

OTBETCTBEHHOE OTHOIIEHNE K CBOUM POJIUTEIISIM, CO3JaHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO TMPHUHATHS LEHHOCTENM CEMEMHOM KW3HU B COOTBETCTBUU C
TpaauLUsIMHU HapoaoB Poccuu;

4) 3cTEeTUYeCKOro BOCIIUTAHUSA :

ACTETUYECKOE OTHOIICHHWE K MHPY, BKIIOYAs ACTETUKY ObITa, HAYYHOTO H
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHUMN;

MMOHUMAaHUE SMOLIMOHAIBHOIO BO3JICHCTBUSI dKUBOM IPUPOIBI U €€ [IEHHOCTH;



TOTOBHOCTh K CAMOBBIP&KEHUIO B Pa3HBIX BHJIaX HCKYCCTBA, CTPEMIICHHE
IPOSIBIISITH Kau€CTBAa TBOPUECKOM JIMYHOCTH;

5) ¢usuyeckoro BocnmUTaHUsi, (POPMUPOBAHNS KYJIbTYPbI 310POBbSI H
IMOLMOHAJIBLHOI0 0JIAT ONOJIYYHS:

MOHMMAaHUE U peau3alus 30pOBOro M 0Oe3omacHoro obpasza >KHU3HU
(3m10poBO€  MHUTaHWE, COOJIOJEHWE TUTUCHUYECKUX TMpaBUI W HOPM,
cOQlaHCUPOBAHHBIM PEXUM 3aHATUM W OTIbIXa, peEryisapHas Qunyeckas
aKTUBHOCTB), OEpPE)KHOr0, OTBETCTBEHHOTO M KOMIICTCHTHOT'O OTHOIIEHUS K
COOCTBEHHOMY (PU3NYECKOMY M IICUXUYECKOMY 3/10POBbIO;

MOHMMAaHWE IIEHHOCTH TIPaBWJI WHJIWBHAYAILHOTO W  KOJUICKTUBHOTO
0€30MMacHOr0 MOBEJICHUS B CUTYAITUAX, YIPOXKAIOITUX 370POBBIO M JKU3HU JIFOJICH;

OCO3HAHHE TOCJIEICTBUI M HEMPUSITHS BPEIHBIX MPUBBIYCK (ymoTpeOiaeHus
QJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) TPy10BOro BOCIIUTAHUS:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MAacTepPCTBa, TPYA0JIt00UE;

FOTOBHOCTh K AKTHUBHOW JEATEIBHOCTH TEXHOJOIMYECKOM W COLMAIbHOU
HaIIPaBJICHHOCTH, CITOCOOHOCTh MHHUITMHUPOBATH, TJIAHUPOBATH U CAMOCTOSTEIHHO
BBITIOJTHSATH TaKYIO JIEATEIbHOCTD;

HHTEpPEC K pa3NMuyHbIM cdepaM MpoPeCCHOHATLHON ACITEIIBHOCTH, YMCHUE
COBEpIIaTh OCO3HAHHBIM BBHIOOp Oyaymiedl mpodeccuu U Peaii30BBIBATH
COOCTBEHHBIC )KH3HEHHBIC TIAHBI,

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHWIO M CamMOOOpPa30BaHUIO Ha
MPOTSHKEHUU BCEW JKU3HU,

7) 3KOJIOrM4€eCKOro BOCIIUTAHMSI:

HKOJIOTHYECKHU 11€JIeCO00pa3HOe OTHOIIEHHWE K TPHUPOJAE KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBaHUS,

MOBBIINIEHWE YPOBHSA OKOJOTHYECKOM KYyJIbTYphl: TMPUOOPETEHUE OIbITA
IJJAHUPOBAHUS TIOCTYIIKOB ¥ OIEHKH WX BO3MOXKHBIX TOCIEACTBUM  JUIS
OKpYXarouien cpeibl;

OCO3HAHHE TJIO0AIBHOT'O0 XapakTepa JKOJOTMUECKHX MpoOIeM W MyTed uX
peleHus;

CIIOCOOHOCTh HMCIOJIb30BATh NPHOOPETaEMbIE IMPU HU3YYEHUU OUOJIIOTHH
3HaHWST W YMEHUS TpU PEIICHWH TPoOJIeM, CBSI3aHHBIX C PAMOHAIBHBIM
IPUPOJIONOJIb30BAaHUEM  (COOJIIOJICHUE  TpaBWJI  TOBEJAEHUS B MPHUPOJIE,
HAIIPAaBJICHHBIX HAa COXPAaHCHHWE pABHOBECHS B DJKOCHCTEMaX, OXpaHy BHJIOB,
dKOCHUCTEM, Orochephl);

aKTUBHOE HENpPUATHE JCHCTBUMA, TPHHOCAIIUX Bpel  OKPYKAIOIICH
PUPOTHON Cpeie, YMEHHE IMPOTHO3MPOBATh HEOIArOMPHUITHBIC SKOJOTHYECKUE
MOCIIEACTBUS MPEANPUHUMACMbBIX JIEUCTBHUI U MIPEOTBpAIaTh UX;



HaJIM4YME PA3BUTOTO IKOJOTHYECKOI0 MBIIUIEHUS, YKOJIOTHYECKOUN KYJIbTYpHI,
OIIbITa NEeSATENbHOCTH DKOJIOTUYECKOMN HaIIPaBJIEHHOCTH, YMEHUSA
PYKOBOACTBOBATHCS UMHU B IO3HABATEIbHOM, KOMMYHUKAaTUBHOW W COLIMAIBHOMN
IIPAKTUKE, TOTOBHOCTH K YYaCTHIO B IPAKTUYECKOU AEATEIBHOCTH YKOJIOTMYECKOU
HAIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

C(OPMUPOBAHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKH U OOIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JHAJIOre
KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET'O MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPIIECHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOM KYyJIbTYpPbl Kak CpelIcTBa
B3aUMOJEHCTBUSA MEXKY JIFOJIbMHU U IO3HAHUS MUPA;

NOHMMaHUE creuu(@UuKy OHOJIOTMM Kak HayKd, OCO3HaHUA €€ poJid B
(OpMHUPOBAHUHU PALMOHAIBHOIO HAYYHOTO MBIIIJIEHHS, CO3JIaHUHU LIEJIOCTHOIO
MPENCTaBICHU 00 OKpPYXarOUIEM MHUpPE KaK O €JUHCTBE MPUPOIbI, YEIOBEKa U
obmiecTBa, B IO3HAHUM IPUPOJHBIX 3aKOHOMEPHOCTEM M PpELICHUM IpoOsieM
COXpaHEHUs IPUPOJTHOIO PAaBHOBECHS;

yOexXAEHHOCTh B 3HAYMMOCTH OHMOJIOTMU Il COBPEMEHHOM IIMBUIIM3ALINHU:
o0ecrieueHuss HOBOTO YpPOBHS pa3BUTHSA MEAMILIMHBI, CO3/IaHUE MEPCIEKTUBHbBIX
OMOTEXHOJOTUMA, CHOCOOHBIX pemaTh pPEeCypcHble  MpOOJEeMBbl  Pa3BUTHUSA
YeJIOBeUeCTBa, MOMCKa MyTel BbIX0/a U3 TJI00AIbHBIX 3KOJOIMUECKUX MpodJieM U
oOecrieyeHusi  mepexoja K  YCTOWYMBOMY  Pa3BUTHIO,  PAMOHAILHOMY
UCMOJIb30BAHUIO MPUPOJHBIX PECYpPCOB M (HOPMUPOBAHUIO HOBBIX CTaHIApPTOB
KU3HH;

3aUHTEPECOBAHHOCTh B TMOJYyYEHUU OHOJIOTMUECKHX 3HAaHUM B ULEJAX
NOBBIIICHNUS OOIIEH KyJIbTYypbl, €CTECTBEHHO-HAYYHOM TIPaMOTHOCTH, Kak
COCTaBHOM 4acTu (PYHKIMOHAJIbHOM IPaMOTHOCTU oOywaroumxcs, (GopMupyemon
MpU U3Y4EHUU OMOJIOTHH;

MOHUMAHUE CYIIHOCTHU METOJOB IMO3HAHHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH HCIOJb30BaTh IIOJIydaeMble 3HAHMUA JJI1 aHauu3a U
OOBSCHEHHUS SBIICHUW OKPY)KAIOIIEr0 MUPA U MPOUCXOMSIINX B HEM M3MEHEHUH,
yMEHUE Jienarb OOOCHOBAaHHBIE 3aKJIIOUEHUS HAa OCHOBE HAy4yHBIX (DAKTOB H
MMEIOIIMXCS JAHHBIX C LENbI0 MOJYYE€HHSI TOCTOBEPHBIX BHIBOJOB;

CIIOCOOHOCTh CaMOCTOATEIBLHO HCIOJIb30BaTh OHUOJOTMYECKHE 3HAHUS IS
peleHust npodJieM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAHME LIEHHOCTHM HAY4YHOW AESATENbHOCTH, T'OTOBHOCTH OCYILECTBISAThH
IPOEKTHYIO U UCCIIEN0BATENIBCKYIO IEATEIbHOCTh UHANBUYaJIbHO U B TPYIIIIE;

FOTOBHOCTb M  CIIOCOOHOCTh K  HENPEPBIBHOMY  O0pa3oBaHUIO U
caM000pa30BaHUIO0, K AKTUBHOMY IMOJIYYEHHUIO HOBBIX 3HAHWM MO OWOJIOTHH B
COOTBETCTBUHU C )KU3HEHHBIMU MOTPEOHOCTSIMHU.



METAINIPEAMETHBIE PE3YJIBTATBI

MeranpeiMeTHbIE pe3yibTaTbl OCBOEHUSA y4eOHOro mnpeamera «buosorus»
BKJIIOYAIOT: 3HAYMMble i1  (OPMHPOBAHHUS MHUPOBO33PEHHUS OOydarOIIMXCA
MEXAUCIUIUIMHAPHBIE (MEXIPEAMETHBIE) OOILEHAYYHbIE MOHATHS, OTPaKAIOIIHNe
[EJIOCTHOCTh HAYYHOM KapTUHBI MHUpa U CHEUU(PHUKY METOJOB IO3HAHMS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX (BEIIECTBO, 3HEPIUs, SBJIEHUE, IPOLECC,
CUCTEMa, Hay4yHbIM (akT, NPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs,
UCCIIe/IOBaHUE,  HAONIOJIEHUE, M3MEpPEeHHe, OKCIEPUMEHT U  JApYyrue);
yHHUBEpCAJIbHbIE Yy4yeOHble JEHCTBUS (MO3HABaTElIbHbIE, KOMMYHHUKATHBHBIC,

PETYIATHBHBIE), obecnieunBaronme dbopmupoBanue (yHKIIOHATBHON
IPaMOTHOCTM M COLMAIbHON KOMIETEHLUUH OOYYaloIIUXCs; CIIOCOOHOCTh
o0yJaromuxcs UCIIOJIb30BaTh OCBOCHHBIE MEXTUCIUIIIIMHAPHEIE,

MHPOBO33PEHUYECKNE 3HAHWS W YHUBEPCAIbHBIC yUeOHBIE JCHCTBUS B
MO3HABATEIBHOM U COITUATIBHON MPaKTHUKE.

B pesymbrare wu3ydeHuss OHOJOTMHM Ha YyPOBHE CpPEIHEro O0OIIero
oOpa3oBanusi y oOydaromierocss OyayT cHOpMUPOBAHBI IMO3HABATEIILHBIC
YHHUBEpPCAIbHbIC yUeOHBIC IEUCTBUS, KOMMYHUKATUBHBIC YHUBEPCAIbHBIC YUeOHBIC
JCUCTBUS, PETYISITUBHBIC YHUBEpPCAJIbHBIC Yy4YeOHBIC EHCTBHS, COBMECTHAs
JeSITeTHbHOCTb.

MeranpenMeTHbIe pPe3yJabTaThl OCBOSHHUS MPOTPaAaMMBI CPEIHEro O0OIIero
o0pa3oBaHUsl JOJKHBI OTPAKATh:

OBnagenne YHHUBEPCAJIbHBIMH y4eOHBIMU NMO3HABATEJIbLHBIMH
AeCTBUSIMU:

1) 6a3oBbIe JJOrHYeCcKHe JeHCTBHS:

CaMOCTOSITESILHO  (OpMYJIUpOBaTh M aKTyaJIM3UPOBATh  MPOOJEMY,
paccMmaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh TMPU OCBOSGHWW 3HAHWW TPHEMBI JIOTHYECKOTO MBITUICHHUS
(aHayiM3a, CUHTE3a, CpaBHEHUS, Kiaccudukammum, 0000IIeHNs ), PaCKPhIBATh CMBICI
OMOJIOTHYECKUX TOHATHNA (BBIACTATh WX XapaKTePHBIE MPU3HAKH, YCTAaHABINBATH
CBSI3U C JIPYTUMU MTOHSATHUSIMH);

ONPEACIATh MM JACATEIBHOCTH, 3a7aBas TMapaMeTpbl W KPUTCPUU HX
JOCTKEHHUSI, COOTHOCUTD PE3YJIbTATHI ICSITCIBHOCTH C TIOCTABIICHHBIMHU IICIISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE TTOHATHUS i1 OObSICHEHUS ()aKTOB U SBJICHUM
YKVUBOU IPUPOJIBL;

CTPOUTH JIOTUYECKUE PACCYXKACHHUS (MHIYKTUBHBIC, JCAYKTHUBHBIC, TIO
AQHAJIOTHMH), BBIABIIATH 3aKOHOMEPHOCTH W TIPOTUBOPEUMS] B PacCMaTPHUBAEMBIX
SIBJICHUSIX, (DOPMYITMPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTh CXEMHO-MOJICTIbHBIC cpencTtBa IS peICTaBICHUS
CYIIECTBEHHBIX CBS3€H W OTHOIICHUH B M3Y4aeMBbIX OHMOJIOTMYECKUX OOBEKTaxX, a



TAaKK€  MPOTUBOPEUMH  PAa3HOrO  poOJa,  BBIABIEHHBIX B Pa3JIMYHBIX
MH(POPMAIIMOHHBIX UCTOYHHUKAX;

pa3pabaThiBaTh IUIAH pElIeHUs MPoOJIeMBbl ¢ YUETOM aHamM3a UMEIOUIUXCS
MaTepUaIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBHI B IEATEIHHOCTh, OIIEHUBATh COOTBETCTBHUE PE3YJIHTATOB
LeJISIM, OLICHUBATh PUCKU MOCIEACTBUI 1€ATEIbHOCTH;

KOOPAMHUPOBATb U  BBINOJHATH padOTy B  YCIOBUSAX  PEajJbHOIO,
BUPTYQJIBHOTO M KOMOWHHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEILICHUH )KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKUE eHCTBUSA:

BJIaJIETh HABbIKAMU Y4e€OHO-MCCIIE0BATEIbCKON U MMPOEKTHOM JESITeNbHOCTH,
HaBbIKAMHU  paspelieHuss npodieM, CIHOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOATEJIbHOMY MIOMCKY METOJI0B PELICHUS TPAKTUUYECKUX 3a]1a4, IPUMEHEHHIO
Pa3IUYHBIX METOAOB MMO3HAHUS;

UCIOJb30BaTh PA3JIMYHBIE BHUJBI JESITEIBHOCTU 10 IOJYYEHHUIO HOBOTO
3HaHUs, €ro WHTEPIpeTalud, MPeoOpa3oBaHUI0O U MPUMEHEHHIO B Y4YEOHBIX
CUTYaIUSX, B TOM YUCJIE TIPHU CO3aHUH YU4EOHBIX U COIIMAILHBIX IPOCKTOB,;

(dbopMupoBaTh HAyYHBI TUI MBIIUICHUS, BIaJ€Th HAYYHON TEPMUHOJIOTHEH,
KITIOYEBBIMH MTOHSITHSIMHU U METOJIaMU;

CTaBUTh W (QopMynHpoBaTh COOCTBEHHBIC 3a7auvi B 00pa3oBaTEIbHOU
JESITeTFHOCTU U )KU3HEHHBIX CUTYaIIHX;

BBISIBJIATh PUYMHHO-CJICAICTBEHHBIE CBSI3U M aKTyaJU3UpoBaTh 3ajadvy,
BBIJIBUraTh TUIOTE3y €€ pelleHUs, HaXOAUTh apryMEHTBl IJIs JI0Ka3aTesIbCTBA
CBOUX YTBEp)KJICHUH, 3a1aBaTh MMapaMeTpbl U KPUTEPUH PEIICHHS;

aHAJTM3UPOBATh TIOJIyYCHHbIE B XOJ€ pEIICHHUS 3aJayd  pPe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIOBHSIX;

JaBaTh OLEHKY HOBBIM CUTYAlUsIM, OLICHUBATh MPUOOPETEHHBIN OIBIT;

OCYILECTBJISITh LEJICHAIIPABICHHBIM IOUCK IEpEeHOCa CPEJICTB U CHOCOOOB
NENCTBUS B MPO(PECCUOHATIBHYIO CPENLY;

YMETh IEPEHOCUTh 3HAHUS B II03HABATEJIbHYI0 M IPAKTUYECKYIO 00J1acTh
KHU3HEACSITETbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTaTh HOBbIE WJEH, MpEeAJIaraTb OpUTHHAJIbHBIE MOAXOJbl U pEIlICHUS,
CTaBHUTbH MPOOJIEMBI U 3a/1a4H, TOMYCKAIOIIUE ATbTEPHATUBHBIC PEIICHUSI.

3) pa6ora ¢ uaopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHHKAX MH(MOpMaIK (TeKcTe yueOHOro
nocoOus, HAYJYHO-TIONYISPHOW JUTEpaType, OHOJIOTHYECKHX CJOBapSX W
CIPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B MHTepHETe), aHaIU3HpPOBATH



UH(POPMAIUIO Pa3IMYHbIX BUAOB U (HOPM IPEACTABICHUS, KPUTUYECKU OLICHUBATh
€€ JTOCTOBEPHOCTh U HENIPOTUBOPEYUBOCTS;

(opMyIMpOBaTh 3aMPOChl U MPUMEHATH PA3JIMYHbIE METOABI NIPU MOUCKE U
orbope Ouosiornueckoir MHGOpMaMU, HEOOXOJUMON JJisl BBINOJIHEHUS y4EOHBIX
3azay;

npuoOpeTaTh OMNBIT HUCHOJIb30BAaHUS HMH(OPMAMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUM, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOI'O MCIOJIb30BAHMS PA3IIHMYHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMalbHYI0  (OpMYy  MpEACTaBICHUS
Oounonoruyeckoil nHpopMauu (cxembl, rpaduKH, AMarpaMmMmbl, TaOJIULbI, PUCYHKU
" JIpyroe);

UCIOJb30BaTh HAy4YHBIA S3bIK B KauyecTBE CpEICTBAa IMpH padbore C
Ouonornueckoil uH(poOpMalued: TNPUMEHATh XUMHYECKHE, (u3nueckue Hu
MaTeMaTHYeCKHe 3HAaKH U CUMBOJIBL, (OpMYJbl, a00peBUaTypy, HOMEHKIATYPY,
UCMOJb30BaTh U NpeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HaIJIAIHOCTH;

BJQJIETh ~ HABbIKAMM  pPACIIO3HABaHUS WM 3allUThl  MH(}OpMaIuw,
MH(POPMAIIMOHHOM 0€301aCHOCTH JINYHOCTH.

OgyageHne yHuBepCcaIbHbBIMU KOMMYHUKATHBHBIMU 1eCTBUSIMH:

1) oGienme:

OCYILECTBIIATh KOMMYHUKALIUH BO BCEX cepax KU3HU, aKTUBHO yHaCTBOBATh
B JMajore WM JAUCKYCCHUU IO CYHIECTBY OOCYXAaeMOl TeMbl (yMEHUE 3a/1aBaThb
BONPOCHI, BBICKA3bIBaTh CYXJCHHS OTHOCUTEIBHO BBINOJIHEHUS MpPEIIaracMou
3aJla4, YYUTHIBATh MHTEPECHl U COITACOBAHHOCTh MO3WLUNA APYTMX Y4aCTHHUKOB
JUaora Wiv JUCKYCCHH);

pacrio3HaBaTh HEBEpOAJIbHBIE CPEACTBA OOILEHUS, IOHUMAThb 3HAYCHHE
COLMATBbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHUS KOH(MIMKTHBIX CHUTYaIlui,
YMEThb CMSATYaTh KOH(MIUKTHI U BECTH IEPETOBOPHI;

BJIAJIETh Pa3IMYHBIMU crioco0aMu OOILIEHUS M B3aUMOJCIHCTBHS, NOHUMATb
HaMEpPEHUs APYTuX JIIOJeH, MPOSBISATh YBAXKHUTEILHOE OTHOIICHHUE K COOECeTHUKY
U B KOPPEKTHOH (popMe GOpMyJIMPOBATh CBOM BO3PAKEHHUS,

pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOKO TOYKY 3PEHUSI C HMCHOJIb30BAHHEM
A3BIKOBBIX CPEJICTB.

2) COBMeCTHAs 1eATeIbHOCTD:

MOHUMAaTh W MCIOJb30BaTh MPEUMYILIECTBA KOMAHJIHOM M WHAMBHIYyaJIbHOU
paboThI pU pelICHUU OMOIOTMYECKON MpoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHUS TPYMIOBBIX (OPM B3aUMOJICUCTBHS MPU PELIEHUN YUYEOHOU 3a1a4u;

BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX IEHCTBUUA C YYETOM OOLIUX
UHTEPECOB U BOBMOMKHOCTEN Ka)JI0I0 YIEHA KOJIJIEKTUBA;



NpUHUMATh II€JId  COBMECTHOM  JIESATEIBHOCTH, OpPraHU30BbIBAaTH U
KOOPAMHUPOBATHh JIEUCTBHUS MO €€ JOCTHXKECHMIO: COCTAaBJITH IUIaH JIEWCTBUA,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM Y4YaCTHUKOB, OOCYXIaThb pE3YJIbTaThl
COBMECTHOU pabOThI;

OLICHMBAaTh KayeCTBO CBOETO BKJIAJa W KAXKIOr0 y4YaCTHUKA KOMAaHIbl B
OOIIM pe3yabpTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

IpeajaraTb HOBBIE IIPOEKTHI, OLIEHMBAaThb HWJEHW C TIO3ULIHMA HOBHU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYILECTBJIATh ITO3UTUBHOE CTPAaTErMYECKOE IOBEACHHE B PAIMYHBIX
CUTYaLUsIX, TPOSBIISATH TBOPUECTBO U BOOOpaKeHUe, ObITh MHUIIMAT UBHBIM.

OgyageHne yHUBepCaIbHBIMHU PeryJIATUBHBIMHU ACHCTBUAMM:

1) camoopranu3anusi:

UCIOJIb30BaTh OMOJIOTMYECKHE 3HAHMS [UIsl BBISBJIEHUS NpoOJieM U HX
pelIeHUs B )KMU3HECHHBIX U YYCOHBIX CUTYAIIHSIX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKUX 3HAHUN I1IeJIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JECHCTBUSAX M MOCTYNKaX MO OTHOLICHHIO K KUBOH MPUPOE,
CBOEMY 3JI0POBBIO U 3I0POBbI0 OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYILIECTBIIATh MO3HABATEIBHYIO JEATEIbHOCTD, BBISBIIATH
poOJieMbl, CTaBUTh U (POPMYJIHMPOBATH COOCTBEHHBIE 3a7a4ll B 00pa30BaTEIbHOM
NEATENBHOCTU Y KU3HEHHBIX CUTYalUsIX;

CaMOCTOSITEJIbHO ~ COCTaBJIATh IUIAH pEUIEHUs NpoOdJieMbl €  Y4ETOM
UMEIOITUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEIIMOYTEHHUIH;

JIaBaTh OLIEHKY HOBBIM CHUTYalUsIM;

paciupsTh paMKi Y4eOHOI0 MpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHU;

JieNlaTh OCO3HAHHBIN BBIOOpP, apryMEHTUPOBATh €ro, OpaTb OTBETCTBEHHOCTH
3a pelIeHHUE;

OLIEHUBATh PUOOPETEHHBIH OIBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHMIO U TMPOSIBICHUIO IIMPOKOW HPYAULIUUA B
pasHbIX O0O0JIACTSAX 3HAHUM, MOCTOSHHO TMOBBIIIATH CBOM 00pa30BaTENIbHBIA U
KYJbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YIbTATOB LIEIISIM;

BJIaJIeTh  HABbIKAMU  IIO3HABATEIIbHOM  pedieKkcuu  Kak  OCO3HaHUS
COBEpIIAEMbIX JEHCTBUM M MBICIUTENbHBIX MPOIECCOB, HMX pE3ylbTaTOB U
OCHOBaHMi, UCHOJB30BaTh NMPUEMBI pedIieKCUU NJIs OLUEHKHU CHUTYyallluH, BblOOpa
BEPHOI'O PEIICHMUS;

YMETh OLICHHUBAaTh PUCKH U CBOEBPEMEHHO NPUHUMATh pPEIIEHUS IO HUX
CHUKEHUIO;



IIPUHUMATh MOTHMBBI W apryMEHTHl JPYTHX I[PU aHAJIU3€ pPE3YyJIbTATOB
NEeATEIIbHOCTH;

3) npuHsATHE CeOs1 M IPYrUX:

IPUHUMATH ce0sl, MOHUMasi CBOM HEIOCTATKU U JIOCTOMHCTBA;

IIPUHAMAaTh MOTHMBBI W apryMEHThl JAPYIMX IPH aHAJIU3E PE3YIbTAaTOB
NEeATEIIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JPYIHX Ha OIIMOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MU € TO3ULIMU APYTOro YeJIOBEKa.
MNPEIMETHBIE PE3YJIBTATbBI

[IpenmeTHble pe3ydbTaThl OCBOCHHS COACpPXkKAHUS Y4eOHOrOo MpeaMeTa
«buonorusiy Ha yriayOJIEHHOM YpPOBHE OPHEHTHPOBAaHBI Ha OOCCIICUCHHE
npopuibHOro  oOydeHuss  oOydaromuxcss  Ouomoruu. OHM — BKJIHOYAIOT:
cnenuduueckue sl OUOJIOTUN HAayYHbIE 3HAHUS, YMEHHS U CIIOCOOBI ICHCTBUH 110
OCBOCHHIO, UHTEPIPETALNA U TPEOOPa30BAHUIO 3HAHUM, BHUIBI JEATEILHOCTH I10
MOJIYYCHHUIO HOBBIX 3HAHUN M WX MIPUMEHEHUIO B PA3IMYHBIX YU4COHBIX, a TAKXKE B
peanbHBIX KU3HEHHBbIX cuTyanusax. [IpenMerHbie pe3ynbTaThl MPEACTABIEHBI IO
roJilaM U3y4eHHsl.

[IpenmeTHBIe pe3yabTaThl OCBOeHHS ydeOHoro mpenmera «buomorus» B 10
Kaacce NOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCTe€ U PO OUOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B (DOPMHPOBAHUU €CTECTBEHHO-HAY4YHOW KapTUHBI MHpPA, B
MO3HAHWUW  3aKOHOB TPUPOJBI W  PEIICHHH TpoOJieM  paliOHAIBHOTO
IPUPOIONOJIB30BAHUS, O BKJIAAE POCCUUCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OMOJIOr U N,

BJIQJICHHUE CHUCTEMOM OHWOJIOTMYECKMX 3HaHWM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralonue OMOJOTUYECKHEe TEPMUHBI W TOHATUS (KU3Hb, KIIETKa,
OpraHusmM, MeTa0olu3M, TOMEOCTa3, CaMOPEryJIus, CaMOBOCHPOU3BENIECHUE,
HACJIEJICTBEHHOCTh, M3MEHYUBOCTb, POCT M pPa3BUTHE), OMOIOTUYECKHE TEOPUHU
(xknerounas teopus T. llIBanna, M. lllneiinena, P. BupxoBa, XxpoMocoMHasi Teopus
HacieacTtBeHHoctu T. Moprana), ydenus (H. V. BaBuioBa — o 1eHTpax
MHOroo0Opa3usi ¥ MPOUCXOXKJCHHUS  KYJIbTYpPHBIX  pPAacTE€HUM),  3aKOHBI
(ennHOOOpa3usi MOTOMKOB NEPBOrO IMOKOJEHUS, PACIIEIVIEHUS], YUCTOThI TaMeT,
HE3aBUCUMOr0 HacienoBanusi [. MeHnens, TOMOJOTMYECKUX PSIIOB B
HaCJIEACTBEHHON U3MEHUYNBOCTHU H. . Basuiiona), TIPUHLMIIBI
(KOMIUIEMEHTApHOCTH);

BJIQJIECHUE OCHOBHBIMM METOAAMU HAYYHOTO MO3HAHUs, HCIHOJb3YEMBIX B
OMOJIOTUYECKUX HCCIICIOBAHUSX JKUBBIX OOBEKTOB (ONMUCAHUE, W3MEpPEHUE,
HaO0JII0ICHNE, SKCTICPUMEHT);



YMEHUE BBIICTISTH CYIICCTBEHHBIC MPU3HAKHA: BUPYCOB, KJIETOK MPOKAPHOT U
AYKApUOT, OJHOKJIETOUYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, B TOM YMCIE
OaxTepuii, rpruOOB, pacTEHHI, )KUBOTHBIX U YEJIOBEKA, CTPOCHHUSI OPTaHOB U CUCTEM
OpraHOB pacCTEHWIl, >XUBOTHBIX, YEJOBEKAa, IPOLECCOB KU3HEIEATEIbHOCTH,
IPOTEKAIOMINX B OpraHU3MaxX PACTCHH, JKUBOTHBIX M YEJIOBEKA, OMOIOTHYECKUX
poIeccoB: oOMeHa BemecTB (MeTadou3M), MpeBpaIieHUs] YHEPTUU, OPOKEHHS,
aBTOTPOGHOTO U TETePOTPOPHOrO TUIIOB MHUTAHMS, (POTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, ME€H03a, TaMeTOreHe3a, YMOpHUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHS,
pa3sMHOXKEHUS,  WHIUBUAYaJbHOIO  pa3BUTHUA  OpraHu3ma  (OHTOTEHE3a),
B3aMMOJICHICTBUS T€HOB, T€TEPO3HCa, UCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHaBIMBATh B3aWMOCBS3M MEX]Yy OpPraHOMJaMH KIETKH U HX
(YHKIHUSAMH, CTPOEHHEM KIIETOK pa3HBIX TKaHeW U HX QYHKUUAMH, MEXITY
opraHaMd W CHCTEMaMH OpPraHOB y PAaCTeHUM, >KMBOTHBIX M YEJOBEKa W UX
(GYHKIUSIMHU, MEXAYy CHUCTEMaMH OpPraHOB M HUX (PYHKUHUAMH, MEXIY 3TalaMu
oOMeHa BeIIeCTB, dTallaMy KJIETOYHOTO IMKJIA U KU3HEHHBIX ITUKJIOB OPTaHU3MOB,
dTanmamMu SMOPUOHATBHOTO PAa3BUTHUS, TEHOTUIIOM H (DEHOTHIIOM, (PEHOTUIIOM U
dbakTopamMu cpesibl OOUTAHUS;

YMEHUE BBISIBIATH OTJIMYUTEIbHBIEC NMPU3HAKU KUBBIX CHCTEM, B TOM YHUCIIE
pacTeHuH, )KUBOTHBIX U YEJIOBEKA;

YMEHHE HCHOJIb30BaTh COOTBETCTBYIOUIME apryMEHThI, OHOJIOIMYECKYIO
TEPMUHOJIOTHIO U CHUMBOJIMKY JJISl IOKa3aTelbCTBA POJICTBA OPTaHMU3MOB Pa3HBIX
CUCTEMAaTUYECKUX TPy,

YMEHHUE pelIaTh OMOJOTHYeCcKUe 3a7a4uu, BBISIBISTh IPUIMHHO-CIIEICTBEHHBIE
CBSI3U MEXIY UCCIEAyeMbIMH OMOIIOTHIECKUMHU TIPOIECCAaMU | SIBIICHUSIMU, JAeTaTh
BBIBOZIbI M TIPOTHO3bI HA OCHOBAHUU MOJYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBINIOJHATH Ja0OpaTOpHBbIE M MPAKTHYECKHE pPadOThI, COOIIOAAThH
MpaBuiia Mpu padoTe ¢ y4eOHBIM U JIAOOPATOPHBIM 000PYIOBAHUEM;

YMEHHE BBIABUTATh THUIOTE3bl, MPOBEPATH HX OSKCIEPUMEHTAIBLHBIMU
cpeactBamMu, (GOPMYIUpPYS I1eMb HCCIEAOBaHUs, aHAIM3UPOBATH IOJYYCHHBIC
pe3yNbTaThl U I€TaTh BHIBODI;

YMEHHE y4acTBOBATh B Y4eOHO-HCCIIEOBATEILCKONH paboTe 1Mo OWOIoTHH,
HKOJIOTUM U MEIUIIMHE, MPOBOAMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, H
nyONMMYHO  TPEACTABIATH  TOJYYEHHBIE  pE3yNbTaThl HA  yYCHHYECKHX
KOH(EpEeHITUSX;

YMEHHE OLIEHWBAaTh JTHYECKHE AaCIEeKThl COBPEMEHHBIX HCCIICIOBAaHUN B
obmactu  OuolorMM M MEOUUUHBI  (KJIOHUPOBAaHHME,  HCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HANpPaBICHHOE W3MEHEHHWE TeHOMa W CO3/IaHHME TPAaHCTCHHBIX
OpPraHu3MOB);



YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oynymieid mnpodeccruoHaIbHOM
JIESITENIbHOCTH B 00J1aCTU OMOJIOTMH, MEAMIIMHBI, OMOTEXHOJIOTUH, BETEpUHAPHH,
CEJIbCKOTO XO3SMCTBA, MUIIEBON MPOMBINIJICHHOCTH, YIIyOJIsITh MO3HABATEILHBIN
WHTEPEC, HAMIPABJIICHHBIA HA OCO3HAHHBIN BHIOOP COOTBETCTBYIOIIEH Ipodeccuu u
NPOJODKEHNE OMOJIOTHYECKOr0 O0pa3oBaHMsI B OpPraHU3AlMSIX CPEIHETO
poheCCUOHATBHOTO M BBICIIIEr0 00pa30BaHMUS.

[IpeameTHbIe pe3ynbTaThl OCBOCHHUS yueOHOro mpeamera «buosorus» B 11
Kjlacce JOKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ M POJM OHOJOTUM B CHCTEME
€CTCCTBEHHBIX HayK, B (OPMHpPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAyYHOM
KapTUHBI MHpA, B TO3HAHUM 3aKOHOB TPUPOABI M PEIICHHH SKOJIOTUYECKUX
mpo0JieM dYeloBEeYecTBa, a TaKKe B PEHICHHH BOMPOCOB PAIMOHATIHLHOTO
IPUPOIONOJIb30BAHUS, U B (POPMUPOBAHUHU LIEHHOCTHOTO OTHOILEHUS K MPUPOJIE,
OOIIIECTBY, YENOBEKY, O BKJIA/I€ POCCHICKUX M 3apyOCKHBIX YUEHBIX-OMOIOTOB B
pa3BUTHE OMOJIOTHH;

YMEHHE BIAJeTh CUCTEMOW OWOJIOTMYECKUX 3HAHUHM, KOTOpas BKIIOYAET
OTIpE/CIICHNs] W TIOHUMAHWE CYIIHOCTH OCHOBOMOJIATalONIuX OWOJIOTHIECKUX
TEPMUHOB M TOHATHH (BUJA, dKOCHUCTema, Ouocdepa), OHMOIOTHYECKUE TEOPUU
(aBommrornoHHast Teopust Y. JlapBruHa, CHHTETHYECKAs TEOPHsI DBOJIOINN), YICHUS
(A. H. CeBepuoBa — 0 myTsx W HarpaBlieHHsX 3BoJironuu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTudyeckoro paBHoBecus J[x. Xapau u B. BaitnGepra,
3apoapiieBoro cxonacrea K. M. bopa), npaBuna (munumyma [O. Jlubuxa,
AKOJIOTUYECKON MUpamMuIbl 3HEprum), rumore3bl (runore3a «Mmupa PHK» V.
I'un6epra);

YMEHHE  BJIaJIeTh  OCHOBHBIMM  METOJAAaMHU  HAyYHOTO  TIO3HAHUS,
UCIOJIb3yEMbIMU B OMOJIOTMYECKUX UCCIEAOBAHUSX KUBBIX O0OBEKTOB U YKOCUCTEM
(omucanue, M3MepeHue, HabJo/IeHne, IKCIIEPUMEHT), CIIOcO0aMH BBISBICHUS W
OIICHKU aHTPOIOTEHHBIX U3MEHEHUH B IPUPOJIC;

YMEHHME BBIACIATh CYIIECTBEHHBIE NPU3HAKU: BHJIOB, OHOT€OICHO30B,
AKOCUCTEM U Ouocdephl, CTaOWUIU3UPYIOIIETO, IBMXKYIIETr0 U Pa3pbIBAIOIIEro
€CTECTBEHHOT O otoopa, JIIONATPUYECKOTO u CUMITIaTPUYECKOTO
BUI000Pa30BaHUs, BIMSHUS JBYDKYIIIMX CHII DBOJIFOIIMU HA TEHO(OH/ MOIMYIISIIHH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpelie OOWTaHWs, YepeOBaHMS HAIPaBICHHM
ABOJIIOINH, KPYTOBOPOTA BEIIECTB M MOTOKA YHEPTUU B IKOCHUCTEMAX;

YMCHHE YCTAaHABJIMBATh B3aUMOCBS3M MEXKAY IMPOIECCAMH  IBOJIOIUH,
JBUOKYITUMUA CUJIAMU aHTPOIOTeHe3a, KOMIIOHEHTAMH Pa3jMYHBIX IKOCHUCTEM H
PUCTTIOCOOTICHUSMH K HUM OPTaHU3MOB;

YMEHHE  BBIABIIATH  OTJIMYUTEIbHBIC  TPHU3HAKA  JKMBBIX  CHCTEM,
PUCTIOCOOJIEHHOCTh BUIIOB K cpefe oOuTaHusi, aOMOTUYECKUX U OMOTHYECKHUX



KOMIIOHEHTOB ~ 3KOCHCTEM, B3aUMOCBS3€ii  OpPraHM3MOB B  COOOILECTBaX,
AHTPOIIOT€HHBIX U3MEHEHUN B SKOCHCTEMAaX CBOEH MECTHOCTH;

YMEHHE HCMOJIb30BaTh COOTBETCTBYIOIINE apryMEHTBI, OHOJIOTHYECKYIO
TEPMUHOJIOTHUIO U CUMBOJMKY JJIsl JI0Ka3aTeJIbCTBA POACTBA OPTraHU3MOB pa3HBIX
CHUCTEMaTUYECKUX TPYIII, B3aUMOCBS3M OPraHU3MOB U Cpe/ibl OOUTaHUs, €IUHCTBA
YeJIOBEUECKUX pac, HEOOXOAMMOCTH COXpPaHEHHsS MHOrooOpaszus BHUAOB H
HKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS IPUPO/IBI U YEIOBEUECTBA;

YMEHHUE peliaTh OMOJOTHIESCKUE 3a]]a9H, BBISBIISTH TPUUNHHO-CIICICTBEHHBIC
CBSI3U MEXIY UCCIEAyeMbIMH OMOIIOTHYECKUMU MIPOIIECCAMU U SIBJICHUSIMHU, J1€1aTh
BBIBOZIbI ¥ TIPOTHO3BI HA OCHOBAHWH TIOTYYEHHBIX PE3YIbTaTOB;

YMEHHE BBINOJHATH Ja0OpaTOpHbIE M MpaKTHYECKHE paldoThl, COOIIOAATH
MpaBuiia mpu padoTe ¢ y4eOHBIM U JTa0OpaTOPHBIM 000PYIOBAHUEM;

YMEHHUE BBIJBUTaTh THIOTE3bl, NPOBEPATh UX OSKCIEPUMEHTAIHLHBIMU
cpeactBamu, (GOpMYyIUpPYS 1EiIb HCCIEAOBAaHUSA, aHAIM3UPOBATH IONYUYECHHBIC
pe3yJbTaThI U JIeTaTh BBIBOIBI;

YMEHHE y4acTBOBAaTh B Y4e€OHO-HCCIIEIOBATENILCKONH paboTe Mo OHonoruu,
HKOJIOTUM U MEIUIIMHE, MPOBOAMMON Ha 0a3e HIKOJBHBIX HAYYHBIX OOIIECTB, H
nyOJIMYHO  TMPEACTABIATh  IOJIYYEHHBIE  PE3yJbTaTbl Ha  YUYEHHYECKHUX
KOH(pepeHIusX;

YMEHHUE OLEHUBATh TMIIOTE3bl U TEOPUU O MPOUCXOKICHUM KU3HU, YEIOBEKa
M YeJIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUAX M CIOCO0aX MPEIOTBPAIICHHS
rI00aIbHBIX U3MEHEHHUH B Onocdepe;

YMEHHE OCYIIECTBISITh OCO3HAHHBIM BBHIOOp Oynymieid mpodeccrHoHaTIbHOM
JESITETLHOCTH B 00JIACTH OMOJIOTHH, KOJOTHH, TIPUPOAOOIB30BAHUS, METUINHBI,
OMOTEXHOJIOTUH, TICUXOJIOTHH, BETEPUHAPUH, CEIHCKOTO XO34WCTBA, MHILEBOM
HNPOMBIIIJICHHOCTH, YIUIYOJSITh TO3HABAaTENbHBIM WMHTEpEC, HAalpaBiICHHBIA Ha
OCO3HAHHBIM  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud U MPOJOIDKEHHE
OHMOI0OrnuecKoro o0pa3oBaHUsl B OPraHU3ALUAX CPEIHEro MPOPECCHOHAIBHOTO U
BBICIIIETO 00Pa30BaHMUSL.



Oco0eHHOCTH OLICHKH 110 y4eOHoMY npeamery «buomaorus»

OrneHka npeMETHBIX Pe3yJIbTaTOB OCYIIECTBISIETCS B XO€ MPOLEAYp TEKYIIIETO,
TEMaTUIECKOTO, TTPOMEKYTOUHOTO M HTOTOBOTO KOHTPOJIS.

Oco0OeHHOCTH OIIEHKH MO y4dyeOHOoMYy mpenmeTy «buosioruspy mpenctaBieHbl B
MIPUJIOKEHUHU K 00pa30oBaTEIbHOM MporpaMMe CpeAHEro o0Iero oopa3oBaHusl.

T'PA®UK KOHTPOJBbHBIX MEPOITPUSTH:

Bunasl KoHTpOIIA I monyronue II monnyrogue | “moeo 3a 200
KOJIMYECTBO KOJIMYECTBO | KOIUYECMBO

CraproBas nuarHoctuka | 10 ki -1 10kn-1
(10 xmacc)
BCBY 11kimacchl 11xn-1 I11xm-1
KontposnbHas pabota 10 kn—1 10kn—1

11 kn-1 11 kn-1
[IpoBepounas pabora 10 k1 —5 10xk1—6 10 kn—11

11 xm-5 11 ki1 -6 11 xm-11
Hrorosas TECTOBAs 10kn—1 10 kn—1
pabota I11kn-1 I1kn-1
Htoro pabot 3a rox 10kn—14 (10%)

11 kn—14 (8%)




TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
KosnuecTrBo yacos DJIeKTPOHHbIE
Ne i/ HanmeHnoBaHue pa3aesoB U TeM NPOrpaMMbl Beero Kontpoabnbie | IlpakTtudeckue | (unpposbie)
padoThI padoThI oOpasoBare/bHbIE
pecypchbl
1 buonorus kak Hayka 1 https://resh.edu.ru/
2 JKuBple cucTeMBl U UX U3y4EHUE 4 1 https://resh.edu.ru/
3 buonorus kineTku 4 0.5 https://resh.edu.ru/
4 XuMHUecKasi OpraHu3alus KIeTKU 10 https://resh.edu.ru/
5 Crtpoenre u QYHKITUU KIICTKA 10 https://resh.edu.ru/
6 OOMeH BeIIeCTB U IPEBPAILCHUE SHEPTUH B KIIETKE 10 https://resh.edu.ru/
7 HacnencrBennas undopmanus u peamsarus eé B 13 05 https://resh.edu.ru/
KIICTKE
JKu3HEeHHBIH LUK KIETKH 6 1 https://resh.edu.ru/
Crtpoenne u QyHKIIMU OPraHU3MOB 17 15 https://resh.edu.ru/
10 Pa3MmHOXEHME U pa3BUTHE OPraHU3MOB 16 1 1.5 https://resh.edu.ru/
1 I'eHeTHKa — HayKa O HACJICICTBEHHOCTH U ) 05 httos://resh.edu.ru/
U3MEHYHMBOCTH OPTaHU3MOB
12 I'eneruka yenoBeka 3 05 https://resh.edu.ru/
13 3aKOHOMEPHOCTH HACIIEJICTBEHHOCTH 20 1 https://resh.edu.ru/
14 3aKOHOMEpPHOCTH U3MEHYMBOCTU 10 1 https://resh.edu.ru/
15 Cenexiusi OpraHu3MoB 4 1 https://resh.edu.ru/
16 buorexHosorust u cuHTETHY €CcKasi OMOJIOTUs 4 1 https://resh.edu.ru/
17 PezepBHOE Bpems 2 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 2 15



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

11 KUIACC

KosauuyecTBo yacoB DJIeKTPOHHBIE
HaunmeHoBaHMe pa3iesioB U TeM uugpoBbIe
Ne n/m pasi Konrtpoasbnbie | IlpakTnueckue (mupp )
NMPOrpaMMbI Bcero o0pa3oBarte/ibHbIEe
padoThI padoThI
pecypcesl

3

1 apoXJIeHUE I/vaa3BI/ITI/Ie IBOJIFOIIHOHHBIX 14 httos://resh.edu.ru/
MpeACTaBICHUN B OMOJIOTHH
MukposBosronius U €€ pe3yabTaTbl 30 2 https://resh.edu.ru/
Makpo3Boutonus U €€ pe3yJIbTaThl 21 https://resh.edu.ru/

4 HpomexosicHie it pasBHTHE KHSHH Ha 20 1 15 https://resh.edu.ru/
3emiie

) [IpoucxoxaeHne yeioBeKa — aHTPOIOTreHe3 15 1 https://resh.edu.ru/
DKoIorusi — HayKa 0 B3aUMOOTHOIICHHSX

6 OpPraHU3MOB U HaJIOPTaHU3MEHHBIX CUCTEM 3 0.5 https://resh.edu.ru/
C OKpY’Karollen cpenou
OpranusMmesl U cpea OOUTaHUs 14 1.5 https://resh.edu.ru/
OKoorus BU0B U MONYyJIALNN 15 0.5 https://resh.edu.ru/

9 DKoorusi coo0IIeCcTB. DKOJIOTHUECKUE 18 05 https:/fresh.edu.ru/
CHCTEMBbI

10 buocdepa — rmodanpHas sKocucTEMA 6 https://resh.edu.ru/

11 YenoBek U OKpysKaromias cpeaa 6 https://resh.edu.ru/

12 PesepBHOE Bpems 8 1

OBUIEE KOJIMYECTBO YACOB I10 TIPOTPAMME 170 2 7.5



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30OBATEJBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 YAEHUKA

* buonorus. buonorunueckue cuctemsl u nporeccel, 10 knace/ Tepemos A.B.,
ITerpocora P.A., Ob11ecTBO ¢ orpaHMUYeHHOM OTBETCTBEHHOCThIO «OI]
MHEMO3HNHA»

* buonorus. buonorundeckue cucremsl u mporiecchl, 11 kmacc/ Tepemor A.B.,
ITerpocora P.A., O61iecTBO ¢ orpaHM4eHHON 0TBETCTBEHHOCThIO «OI]
MHEMO3HUHA»

VYuebnuku buonorus nox pex. B. B. Ilaceununka (yriyOsieHnblil yposens) 10,11

KJIacC

METOANYECKUE MATEPUAJIBI IJ1S1 YUUTEJIA
A.B.Tepemos, P.A.IlerpocoBa buonorusi. buonornueckue CUCTEMBbI U
nporneccel. Meroanueckoe nocodue ans yuurtensd. 10-11 knace. yrimyOneHHbIN

ypoBeHb. M3narensctBo Muemo3una. Mocksa, 2017

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://resh.edu.ru
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