MUHUCTEPCTBO NPOCBELEHUS POCCUCKON ®EJIEPALIAUA

MuHucTepcTBo 00pa3oBanusi Psizanckoi odJiactu

MAQY "IlIxkoaa Ne 69 "LlenTp pazBurusi oopazopanus "

YTBEPX/IEHO

Hupexrop

Jetko T.I'.
Ne 378/1
ot «31» aBrycra 2023 1.

MNognucaHo undpoBor NOANMUCHIO:
Hetko TatbAHa [eHHagbeBHa
Hata: 2023.09.14 15:56:51 +03'00'

PABOYAS [IPOTPAMMA
(ID 780160)

yueOHoro npeamera «buosorus. Yriy0JieHHbIH YPOBEHb»

s ooygaromuxcs 10 —11 xmaccoB

Psa3ann 2023r



NHOSACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ydeOHOMy mnpeamery "buonorus" (nmanee - Ouomorus) Ha
YpOBHE cpeaHero obiiero obpa3zoBaHus pa3paboraHa Ha ocHOoBe denepanbHOro
3akoHa oT 29.12.2012 Ne 273-®3 «O6 ob6pazoBanuu B Poccuiickoit @eaepaununy,
OI'OC COO, Konuenuuu mnpenojaBaHus ydeOHOro mnpeamera «buonorus» wu
OCHOBHBIX MOJIOKEHUH (penepanbHON paboyeil mporpaMMbl BOCITUTaAHUS.

VYyeOubiii npeamer «buonorus» yrinyonéHHoro ypoBHs u3ydenus (10-11
KJIACChI) SIBJISIETCS OAHUM M3 KOMIIOHEHTOB MpeaAMeTHON obnactu «EcTecTBeHHO-
HayuyHble mnpenMerb». CornacHo mnonoxenusm OI'OC COO npodunbHbIe
yueOHbIe MpEeAMEThl, U3y4aeMble Ha YIIIyOJIEHHOM YpOBHE, SABISIOTCS CIOCOOOM
muddepennpani  0O0y4eHUsT Ha YpPOBHE CpeaHero oOiiero oOpa3oBaHUs U
NpHU3BaHbl 00ECHEeYUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIMM, CPEIHUM
o01MM, cpeTHUM NpodhecCHOHATBHBIM U BBICIIUM oOpa3zoBaHueM. B To ke Bpems
KOKIbIA W3 O3TUX Y4YEOHBIX MPEIMETOB JOJKEH ObITh OpPUEHTUPOBAH HAa
NPUOPUTETHOE pEIICHHE O00pPa30BaTENIbHBIX, BOCIHUTATEIbHBIX W Pa3BUBAIOLIUX
3a/lay, CBSA3aHHBIX C MpodopueHTaeil 0o0y4aromMuXcss M CTUMYJIMPOBAHHEM
UHTepeca K KOHKPETHOM 00JIacTh HayyHOTO 3HAHUS, CBS3aHHOTO C OWOJIOTHEH,
MEIUIMHOM, SKOJIOTUEH, TICUXO0JIOTHEHN, CIOPTOM HJIM BOEHHBIM JIEJIOM.

[Iporpamma mo yueOGHOMY mpeamery "buosorus" naér mpeacraBieHue O
HeNMM M 3ajadax M3ydeHus ydeOHoro mpenMera «buonorusi» Ha yriayOiaEéHHOM
ypOBHE, onpeeseT o0s3aTebHOe (MHBAPUAHTHOE) NMPEAMETHOE COJIEPIKaHUE, €T0
CTPYKTYpPHpOBaHHE TIO pa3jiellaM M TeMaM, paclpenesieHne To Kiaccam,
PEKOMEHyeT TMOCJIeI0BATeIbHOCTh U3Y4YEHUs y4eOHOTO Marepuana C y4&Tom
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€d, JIOTMKM Y4eOHOro mpoiiecca,
BO3PAaCTHBIX OCOOCHHOCTEH oOydaromuxcsi. B mnporpamme 1o Ouosioruu
peanu3oBaH TPUHIHUII TPEEMCTBEHHOCTH C HM3y4eHHEM OWOJIOTMM Ha YypOBHE
OCHOBHOTO  o0miero oOpa3oBaHwusi, Oiaromaps 4YeMy MPOCMAaTpUBaETCA
HAIpaBJICHHOCTh Ha MOCJIEAYyIOIIee pa3BUTHE  OWOJIOTMYECKUX  3HAHUM,
OPUEHTUPOBAHHBIX HAa (OPMHUPOBAHHE €CTECTBEHHO-HAYYHOI'O MHUPOBO33pEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, MPEICTaBICHUA O 30pOBOM 00pa3e JKW3HM, Ha
BOCNMTAaHHE OEPEKHOTO OTHOIICHWS K OKpyKarolled mnpupoaHoit cpeae. B
IIporpaMme Mo OHMOJOrMU TaKKe MOKa3aHbl BO3MOXXHOCTH YYEOHOro mpeaMera
«buonoruss» B peammzauuu TpedoBaHuii DPI'OC COO Kk mIaHUPYEMbBIM
JUYHOCTHBIM, METANpPEIMETHbIM W NPEAMETHBIM pe3ylbTaTaM OOy4YEeHUS U B
dbopMHUpPOBAaHMM  OCHOBHBIX BHJIOB Y4EOHO-TIO3HABATEIILHOW  JIEATEITLHOCTH
00yYaroIMXcs IO OCBOCHHMIO COJCpKaHUs OHOJIOTHMYECKOrO0 0Opa3oBaHUsA Ha
YPOBHE CpeIHEr0 00IIero 00pa3oBaHus.

VYuebnsbiil npeamer «buonorus» Ha ypoBHE CpeAHEro oOuiero oopa3zoBaHUs
3aBepliaeT Ouosiornyeckoe oOpa3oBaHUME B IIKOJE M OPUEHTUPOBAH Ha



pacmvpeHue U yriyojieHne 3HaHUM oOydarouiuxcs O >KMBOM MPHUPOJE, OCHOBAX
MOJIEKYJIIPHOM M KIJIETOYHOW OHOJNOrMHM, 3MOPHOJIOTMM U OHOJOTHUU Ppa3BUTHS,
IE€HETHKH, CEJIEKIIUU, OMOTEXHOJIOTUHU, FIBOTIIOLIMOHHOTO YUYEHHS U KOJIOTHH.

N3yuenue yueOHoro mpeamera «buosorusy» Ha YriiyOJIEGHHOM YpPOBHE
OPUEHTUPOBAHO Ha TMOATOTOBKY OOYYaIOIIMXCS K MOCIEAYIOIIEMY IOIYyYEHUIO
OuoJIorM4eckoro  oOpa3oBaHUsi B By3aX M OpraHM3aluixX  CpPEIHEro
npodeccruoHanbHOro oopa3zoBanusi. OCHOBY €ro colep X aHUsl COCTABIISIET CUCTEMA
OMOJIOTMYECKUX  3HAHUM, TMOJYYEHHBIX TMPU U3YYEHUH  OOYyUYarOIIUMUCS
COOTBETCTBYIOIIMX CHUCTEMATHYECKHUX Pa3fesioB OMOJOTMU Ha YpPOBHE OCHOBHOIO
oOmiero obpazoBanusi, B 10—11 kiaccax 3TM 3HaHUSA TOJy4arOT pa3Buthe. Tak,
pacuiupeHbl U yriyOJieHbl OHOJIOTMYECKUE 3HAHUS O PACTEHUSX, >XUBOTHBIX,
rpubax, OakTepusix, OpraHu3Me 4YeJloBeKa, OOIIMX 3aKOHOMEPHOCTSIX >KU3HH,
JIOTIOJTHUTENIBHO BKIIFOUEHBI OMOJIOTUYECKHUE CBECHUS MPUKIIATHOTO U TTIOUCKOBOTO
XapakTepa, KOTOPbIe MOKHO HCIOJIb30BaTh KaK OPUEHTHUPHI JIJISl MOCIETYIOIIETO
BbIOOpa mpodeccun. Bo3moxkHa Takke HHTErpamus OMOJIOTMYECKUX 3HAHHMHA C
COOTBETCTBYIOIIUMHU 3HAHUSIMU, IMOJYYCHHBIMH OOYYAIOIIMMUCS TPU HU3yYECHUH
bu3uKH, XUMUH, Teorpaduu U MaTEMaTHUKH.

Crpyktypa mnporpamMMbl 1o ydeOHOMY mnpeamety "buomorus" orpaxkaer
CUCTEMHO-YPOBHEBBIM M 9SBOJIOIMOHHBIA TMOAXOIbI K H3YyYeHUI0 OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpPHBIE ISl )KUBBIX
CUCTEM Pa3HOTO YPOBHSI OpraHU3alllU, SBOJIOIMHA OPTraHUYECKOTO MUpa Ha 3emiie,
COXpaHEHHUs OMOJOTUYECKOTO pa3zHooOpasust Tutanetl. Tak, B 10 kmacce
U3YYarOTCSl OCHOBBI MOJEKYJSIPHOW M KJIETOYHOM OHOJOTHH, SMOPHOJIOTHU U
OMONIOTUN PA3BUTHUSA, TEHETHUKU U CEJICKI[UU, OMOTEXHOJOTHU M CHUHTETHYECKOU
OMOJIOTHH, aKTYaJU3HPYIOTCS 3HAHUA OOydYarolIuXCsl IO OOTaHWKE, 300JIOTHH,
aHatomuu, (Qusnonoruu uejoBeka. B 11 kmacce wu3ydyaroTcs SBOIIOLMOHHOE
y4eHHUE, OCHOBBI 3KOJIOTUH U yUeHHE 0 Onocdepe.

VYyeOnpiii  mpeamer  «buonorus»  mpu3BaH  00ECNEYUTh  OCBOCHHE
0Oy4JaromMMHCS OMOJOTUYECKUX TEOPUH M 3aKOHOB, WJICH, MPUHITUIIOB U MPABUJI,
JIe)KAIKX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOEHUHU, MHOT000pa3uu MU OCOOCHHOCTSX KJIETKH, OpraHu3Ma, TOIYJISIINH,
OMOIIeH03a, YKOCUCTEMBI, O BBIIAONINXCS HAYYHBIX JOCTHIKCHHUSX, COBPEMEHHBIX
HCCIIEIOBAHUSIX B OMOJIOTHH, MPUKIAIHBIX aACTIEKTaX OMOJOTMUECKUX 3HAHUU. JLJist
pa3BUTUA W TOJAJEpKaHUS HMHTepeca OOydarolmuxcsi K OHOJIOTMM Hapsay Cco
3HAYUTENIbHBIM 00BbEMOM TEOPETHUYECKOI0 Marepuaja B COAECpPKaHUHM MPOrpaMMbl
1o OUOJOTUU MPEAYCMOTPEHO 3HAKOMCTBO C UCTOPHUEH CTAHOBJICHUSI U PA3BUTHS
TOW UMM HMHOW oOjacTh OWOJOTHM, BKIAJOM OTEUECTBEHHBIX M 3apyOeKHBIX
Y4E€HBIX B PELICHUE BaXKHEHUIIINX OMOJIOTMYECKUX U IKOJIOTHUECKUX TPOOJIEM.



Lenp uzydenus: yueOHoro npenmera «buonorus» Ha yriayOn€HHOM ypOBHE —
OBNAJICHHE OOyYalOIIMMHCA  3HAHUSAMH O  CTPYKTYpHO-(PYHKIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM pa3HOTO paHra M NOpUOOpETeHHE YMEHH
MCIIOJIb30BaTh 3TU 3HAHUS B (POPMUPOBAHUU MHTEpECA K ONpeNenEHHONU o0nacTu
po(ecCUOHaNbHON J1eATeNbHOCTH, CBSI3aHHOM C OWOJIOTHell, UM K BBIOODPY
y4eOHOT0 3aBeICHUS ISl TPOJIOKEHUST OMOJIOrMYECKOTO 00pa3oBaHuUsl.

JlocTkeHne 1enu u3ydeHusi ydeOHoro mpeamera «buomorus» Ha
yrIIyOJIEHHOM YpOBHE 00€CIIEUNBACTCS PEIICHUEM CIICAYIONIUX 3a/1ay:

OCBOEHHE OOYYArOIIUMUCS CHUCTEMBI OMOJIOTUYECKHX 3HAHUI: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHSX, KOHIEIIIUIX, TUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
IpaBUiiaxX, COCTABISIONINX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MHPA; O
CTPOCHHH, MHOT000pa3uu W OCOOCHHOCTSIX OHMOJOTHYEeCKHX CHCTeM (KIIeTKa,
OpraHu3M, MOomyJsilus, BUa, OUOreoleHo3, ouocdepa); 0 BELAAIOMINXCA OTKPHITHIX
Y COBPEMCHHBIX UCCIIEIOBAaHUSIX B OMOJIOTHH;

O3HAKOMJICHHE OOYYarOmIMXCS C METOJaMU TIO3HAHHS JKUBOW MPHPOJIBI:
UCCIIEJIOBATEIbCKUMU  METOJaMH  OHWOJIOTHYECKUX HayK (MOJICKYJSIDHOH W
KJICTOYHOH OWONOTHH, SMOpPUOIIOTUM W OWOJIOTMH pPa3BUTHS, TEHETHKU W
CEeJICKIIMU, OWOTEXHOJOTUM M CHUHTETUYECKOM OHOJIOTMH, TaJIeOHTOJIOTHH,
HKOJIOTHHM);  METOJaMH  CaMOCTOSITEIbHOTO  MPOBEJCHUS  OMOJIOTHYECKUX
UCclieloBaHUd B JabopaTopuu W B mpupoje (HaOmoaeHue, HU3MepeHue,
HKCIIEPUMEHT, MOJICTTUPOBAHHUE);

OBJIaJIcHUE OOYYarOIIMMHCS  YMEHHUSIMHU: CaMOCTOSTEIBHO  HaXOJUTh,
aHAIM3UPOBATh U MCIOJB30BaTh OMOJIOTMYECKYI0 HWH(POPMAIIMIO; TOIH30BaATHCS
OMOJIOTMYECKON TEPMHUHOJIOTHEH W CHUMBOJIMKOM, YCTAaHaBJIMBATH CBSI3b MEXKIY
pa3BUTHEM OHOJIOTMM ¥ COIMAIBHO-D)KOHOMHUYECKUMU M  OIKOJIOTHYECKUMU
npoOJieMaMu YeJOBEYeCTBa; OIEHWBATH IOCIEJCTBUS CBOEH AESTEIBHOCTH TIO
OTHOILIEHUIO K OKpY)Kalolled NPUPOAHON cpene, COOCTBEHHOMY 3/I0pPOBBIO U
3IOPOBBIO  OKPYKAIOIIUX  JIIOJel; OOOCHOBBIBATH M  COOJIFOAATH  MEPHI
npoduakTuKki MHGEKITMOHHBIX 3a00J€BaHUi, TIPaBWJIa MOBEJCHUS B MIPHUPOJE U
oOecrieueHusi 6€30MaCHOCTH COOCTBEHHOM JKU3HEICATEIHPHOCTA B YPE3BBIUYANHBIX
CUTyallUsiX TMPHUPOAHOIO W TEXHOTEHHOTO XapakTepa; XapaKTepH30BaTh
COBpEMEHHBIC HayYHbIE OTKPBITHS B 00J1aCTH OUOJIOTUY;

pa3BuTHE Y O0YYaIOUINXCA WHTEIJIEKTYalIbHBIX U TBOPUECKUX CHOCOOHOCTEH
B IIpOIECCe 3HAKOMCTBA C BBLAAIOMIMMUCA OTKPBITUAMH U COBPEMEHHBIMU
UCCIIEIOBAaHUSAMH B OHWOJIOTHH, pPEIIaeMbIMH €10 MpoOJIeMaMH, METOAOJIOTHeH
OMOIOrMYECKOTO UCCIICJIOBAHMUA, POBEACHUS AKCIEPUMEHTAIbHBIX
MCCIICIOBAHUN, PEIICHUS] OMOJIOTUYECKUX 3a/1a4, MOACTUPOBAHUS OMOJIOTHYECKHIX
00BEKTOB U MIPOLIECCOB;



BOCIIUTaHUE Y 00YJarONINXCsS [IEHHOCTHOTO OTHOIICHHS K KHUBOW MPUPOJIC B
IIEJIOM U K OTJENBHBIM €€ 00beKTaM U SIBICHUAM; (OPMUPOBAHUE IKOJIOTHUECKOM,
TCHETHYECKOW TPaMOTHOCTH, OOIIEH KyJbTyphl TIOBEACHHS B TIPUPOJIC;
WHTETPAIN €CTECTBEHHO-HAYYHBIX 3HAHUH;

NpHOOpEeTeHHEe  OOYy4YaloMMMHUCS ~ KOMIETEHTHOCTH B pallMOHAIBHOM
MIPUPOJIONOJIBL30BaHNHU  (COOJIOICHUE TPaBUI TOBEJACHUS B MPUPOJE, OXPaHbI
BUJIOB, 9KOCUCTEM, OHOC(hEephl), COXpaHEHUHU COOCTBEHHOTO 3I0POBBS U 37I0POBbs
OKpYyXXaromux Jojeid  (coOmrogeHuss Mep nOpouiakTuku — 3a0o0JieBaHUMH,
oOecrieueHue OC30MACHOCTH JKU3HEICATCILHOCTH B YPE3BBIYAHHBIX CHUTYAIHSIX
OPUPOJHOTO W  TEXHOTEHHOTO  XapaKTepa) Ha OCHOBE  HCIIOJIB30BAHHUS
OMOJOTMYECKUX 3HAHWW U YMCHUH B TIOBCETHEBHOM JKU3HMU;

co3gaHue  YCJIOBUM  JJi1  OCO3HAHHOIO  BbIOOpa  OOydYarouuMmucs
VHIUBHUAYaTbHOU oOpazoBaTeIbHON TPACKTOPUHU, CIIOCOOCTBYIOIIEH
nocieaymmeMy npodecCHOHATbHOMY CaMOOMpPENENeHNI0, B COOTBETCTBUU C
WHIVUBUAYaTbHBIMU HHTEPECAMH M MIOTPEOHOCTIMHU PETHOHA.

OO61iee 4McI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OUOJIOTHH Ha YIIIyOJICHHOM
YpOBHE cpeqiHero oduiero oopazoBanus, coctasisier 204 gaca: B 10 xmacce — 102
gaca (3 gaca B Heenmo), B 11 kiracce — 102 gaca (3 gaca B Helelo).

Ot60p opraHu3alMOHHBIX (OPM, METOIOB U CPEACTB OOYyUEHHs] OHOJIOTHUU
OCYIIECTBIISIETCSI ¢ YYETOM CHEHM(PUKH €ro COAEp>KaHWsS M HANpPaBICHHOCTU Ha
NpOJOJKEHHE OMOJOTrMYEecCKOro 0o0pa3oBaHUs B OpraHU3alUSIX CPEIHETrO
podeCcCHOHAIBLHOTO U BBICIIET0 00pa30BaHUA.

O0s13aTeIBLHBIM YCIIOBUEM MPU O0YYCHUH OMOJIOTHU HA YyriayOJEHHOM YPOBHE
ABIIIETCS TIPOBEJECHUE JTa0OpPaTOPHBIX U TMPAKTUUECKHX padoT. Takxke ydacTue
00ydJaromuXcs B BBINOJHEHUU MPOCKTHBIX W y4eOHO-HCCIIEIOBATEIbCKUX PaboT,
TEMaTUKa KOTOPBIX OIpEACNIeTCS Y4YUTEeIeM Ha OCHOBE  HMMEIOUIUXCS
MaTepHATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MTPUPOAHBIX YCIOBUH.

PaGouas mporpamma cocTaBieHa B COOTBETCTBUU ¢ [IporpamMmoli BocTHMTaHWHS
MAOY «lllkoma Ne 69 «llentp pa3Butusi oOpazoBaHus» monynb «lIIkombHBIN
ypok». Peanuzaius BOCOUTATENBHOTO MOTEHIMAIA YPOKa OMOJIOTUH MPEANOoaaraet
cleaymlee:

- YCTAHOBJIEHUE JOBEPUTENIBHBIX OTHOLICHUN MEXKIY YUYUTEIEM U €r0 YUYCHUKAMH,
CIIOCOOCTBYIOIINX TMO3UTHBHOMY BOCIPHUSATHIO YYaIIUMUCS TPEOOBAHHI M MPOCKO
YUUTENs], TPUBJICYCHUIO UX BHUMaHUSA K OOCYXJaeMoill Ha ypoke HH(pOpMaIuH,
AKTUBU3AIlMM WX TO3HABATEIbHON NESITENIBbHOCTH (MCMHOJb30BAHUE HA YPOKax
uurart, apopu3MOB, MOCIOBUI] U MOTOBOPOK Kak 3MUrpadoB K YPOKY WIU Kak
HEOOBIUHBIX NIPUBETCTBUI JJIsI MOTHUBALIMK YYALIUXCS);

- noOyXJeHUue UIKOJIbHUKOB COOJNIOAAaTh Ha YPOKE OOIICHPUHSITHIE HOPMBI
MOBEJICHUSI, TpaBWIa OOIIEHUS CO CTapIUMU (YUUTENIAMH) U CBEPCTHUKAMU



(IKOJIBHUKAMM ), TPUHITUIIBI Y4eOHON JUCIUILIMHBI U CAMOOPTaHU3allUH;

- IPUBJICYECHUE BHUMAHMS IIKOJIBHUKOB K LIEHHOCTHOMY acIlEKTy M3y4aeMbIX Ha
YpOKax SIBIICHU, OpraHu3aius uX padoThl C MOJy4aeMOW Ha YpPOKE COLUAIBHO
3HAUMMON HH(pOpMalUed — HHUIMUPOBAHHE €€ OOCYKJIEHHUS, BbICKAa3bIBAHUS
y4alIUMUCS CBOETO MHEHHS IO €€ MOBOAY, BHIPAOOTKH CBOErO K HEH OTHOLICHHS
(peuieHue Ha ypokax MpakKTUKO-OPUEHTUPOBAHHBIX 3a71a4);

- HCIIOJNB30BAHWE BOCIUTATEIBHBIX BO3MOXKHOCTEH COJCP)KAaHUS YICOHOTO
MpeaMETa Yepe3 IEMOHCTPAIHMIO ACTSIM MIPUMEPOB OTBETCTBEHHOTO, TPaYKTaHCKOTO
MOBEJICHUS, TPOSBICHUS UYETOBEKOJIIOOUS U JOOPOCEPIECUHOCTH, uyepe3 Moadop
COOTBETCTBYIOIIUX TEKCTOB JUIS YTCHHWs, 3a7ad JJI PEHIeHUs, MPOOIECMHBIX
cuTyarui ais obcyxaeHus B kiacce ((pemukcoiornuecckas Mo3ulivs B paboTe
yuntens («denukc»-cyacThe). YUuTenb 00y4yaeT, BOCIHTHIBACT, pPa3BUBAET.
Yyutenb HacTpauBaeT JAETEH Ha CO3UAATEIBHYIO JIEATCILHOCTh Ha OJIaromoiIydue
CTpaHbl);

- TpPUMCHCHHE Ha YPOKE WHTCPAKTUBHBIX (GOpM pabOThl  yYallluXCs:
UHTCIUICKTYaIbHBIX UIp, CTUMYJUPYIOIIMX ITO3HABATEIbHYID  MOTHBAIIUIO
IIKOJILHUKOB; JIMJIAKTHYECKOT0 Tearpa, TIJAC IOJIYYCHHbIE Ha YpOKE 3HaHHUS
OOBITPHIBAIOTCA B TEaTPAJbHBIX IMOCTAHOBKAX; JHUCKYCCUW, KOTOpBIE [aloOT
y4anuMcs BO3MOXKHOCTh MPUOOPECTH OMBIT BEACHUS KOHCTPYKTHUBHOTO JIUAJOra;
rpynmnoBoi paboThl WK pabOThl B Mapax, KOTOPbIE y4aT MKOJILHUKOB KOMaHIHOM
paboTe U B3aMMOJIEHCTBUIO C IPYTUMU JAETHMU;

- BKJIIOYEHHE B YPOK HIPOBBIX MPOLEAYp, KOTOpbIe IOMOTalT MOJJIEPKaTh
MOTHBAIUIO JIETeM K TMOJYYEHUIO 3HAHWM, HaJaXUBAHUIO MO3UTHUBHBIX
MEXJIMYHOCTHBIX ~ OTHOIIEHWH B  KJacce, TIOMOTAIOT yCTAHOBICHUIO -
no0poskenaTebHON aTMocdepsl BO BpeMs ypoka (YypOKU — COPEBHOBAHMS);

- opraHu3zanus medcTBa MOTHBHPOBAHHBIX U IPYAMPOBAHHBIX yUAIIUXCS HAJ UX
HEYCIIEBAIONIUMH  OJHOKJIACCHUKAMHM, JAlOIIer0  IIKOJBHUKAM  COIMAIIbHO
3HAYMMBII OTBIT COTPYTHUYECTBA U B3AMMHOM TTOMOIIH (HA YpOKaxX MCIOIb30BaTh
paboty B mapax, paboTy B IpyIax);
Ha ypoxax ir060ro Trma MOXHO U HY>KHO
® BKJIIOYATh BOCIIUTATEIbHBIN KOMIIOHEHT B TPOIECC OOYUCHHSI.
® [PUMEHATH BIAJICHUE YYUTEIEM pPEYbl0, MHUMHUKOW, CIICHHYECKUM
MaCTEPCTBOM.
® WCIOJB30BaTh (U3KYJIBTMUHYTKH WA JUHAMUYECKUE TIAay3bl — COXpaHEHUE
3I0POBbSI  YUAIIHXCH.

B 2023-2024 yuebnom roay 11 xnacc odyuaercst mo ®I'OC 2010 roga



COAEPXAHUE OBYUYEHUA
10 KVIACC

Copnepxxanue mporpaMMmbl, BBIAECIEHHOE KYpPCU80OM, HE BXOAHUT B MPOBEPKY
rocyJaapcTBeHHou utorosoit arrectauuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHHasi OUoJOTUsSI — KOMILIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHUs
Ouonornu.  buojornueckue  HaykM W U3y4yaeMble UMM TMPOOJIEMBI.
dOyHAaMEHTalbHbIC, NPUKIAIHBIE W TIOMCKOBBIE HAYYHBIE WCCIECAOBAaHUS B
OuoJioruy.

3naueHue Ouosjoruu B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOMU
kaptuHbl mupa. [lpodeccun, cBs3aHHble ¢ Ouosiorueid. 3HaueHHEe OMOJIOTHH B
MPAKTUYECKON JIESTEIbHOCTH YEJIOBEKAa: MEIMIIUHE, CEJIbCKOM  XO3SIMCTBE,
MPOMBIIIIEHHOCTH, OXPaHe MPUPO/IbI.

JdemoHcTpanumn

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

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

Tema 2. 7)KuBble cucTeMbI U UX U3yUYeHHE

XKupble cuctemMbl Kak mpeaMeT u3ydeHust Ouonoruu. CBOMCTBA >KHUBBIX
CUCTEM: €IWHCTBO XHMHYECKOI'O COCTaBa, JHCKPETHOCTb U LEIOCTHOCTD,
CIOKHOCTh M YHOPSJAOYEHHOCTh CTPYKTYpBI, OTKPBITOCTb, CaMOOpPraHHU3aLusl,
CaMOBOCIIPOU3BEAECHUE, PA3IPAKUMOCTh, U3MEHYUBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHu3alydyd >KUBBIX CHCTEM: MOJEKYJSAPHBIM, KIETOYHBIN,
TKaHEBBIN, OpTraHW3MEHHBIM, MOIMYJISIHUOHHO-BUI0OBOM, AKOCUCTEMHBIN
(bmoreoneHoTHYeckmii), OwochepHniii. Ilpomeccel, mnpoucxoasue B KUBBIX
cuctemax. OCHOBHbIE TpU3HAKU >KUBOTO. JKW3HB Kak (opMa CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaronine >KuBble CUCTEMBI HA PA3HBIX YPOBHSX OpraHU3alINH.

N3yuenue xuBbIX cucteM. Metoasl Omonmornueckor Hayku. HaOmromenwue,
M3MEpPEHUE, SKCIIEPUMEHT, CUCTEMATU3AaMs, MeTaaHanus3. [lonsaTre 0 3aBUCUMOM U
He3aBUCMMOW mniepeMeHHOW. IlmanmpoBanue oskcnepumenrta. IloctaHoBka wu
npoBepka runote3. Hynesas runoresza. [loHsiTue BHIOOPKU U €€ TOCTOBEPHOCTD.
Pa3opoc B Ouonornueckux naaHHbIX. OIlEHKa JOCTOBEPHOCTU MOJTYyUYECHHBIX
pe3ynbraToB. [lprumHBl UCKaxkeHHs pe3yabTaToOB JKcnepumeHTta. [lonsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmumpl u cxembl: «OCHOBHBIE NpPU3HAKUA JKU3HWY», «buomorndeckue
cucrteMbl», «CBOWCTBAa JXUBOW MATEpUM», «YPOBHU OpPraHMU3aLlUU KUBOU
npupoasl», «CTpoeHUE KUBOTHOM KIETKW», «TKaHM XKUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOTO opraHuzmay, «buoreonenos», «buocdepa», «MeTomsl
M3y4YECHUS )KUBOU MPUPOIBI».

O6GopynoBanue:  jabopaTopHoe  OO0OpyJOBaHHME  JUISI  TPOBEACHUS
HaOJII0ICHUM, U3MEPEHUI, SKCTIEPUMEHTOB.

IIpakTuyeckas padora «Vcnonb30BaHWE PA3TUYHBIX METOJOB IpHU
W3YUECHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KiieTku

Knerka — crTpykTypHO-QYHKIIMOHANbHAs €AWHHUIIA JKUBOro. McTtopus
oTKpbITUs KieTkH. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. [LIBans,
M. Ilneitnen, P. BupxoB). OCHOBHBIE TMOJIO)KEHUSI COBPEMEHHOW KIJIETOUHOMU
TEOPHH.

Metoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OWOJIOTMH:  MHKPOCKOIIHSI,
xpomatorpadus, 37eKTpodope3, METOJ MEUEHbIX aTOMOB, AuddepeHnnamIbLHOe
HeHTpU(PyrupoBaHue, KyJIbTUBUPOBAHHE KIETOK. M3yuenue @OUKCUPOBAHHBIX
K1emok. DNeKTpoHHass MUKpockonusi. Koughoxanvuas muxpockonus. Bumanvnoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdeMoHCcTpamuun

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

Tabnuuel 1 cxembl: «CBETOBOM MHUKPOCKOID, «DIEKTPOHHBIM MUKPOCKOI,
«HcTopust pa3BUTHS METOJA0B MUKPOCKOITUI.

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

IIpakTnueckass padora «/3yyeHue METOAOB KJIETOYHOM OHMOJIOTUM
(xpomarorpadus, saexrpodopes, auddepeHMANbHOES IIEHTPUPYTUPOBAHUE,
[ILIP)».

Tema 4. Xumnueckasi OpraHu3aums KJIeTKH

XUMUYECKUA COCTaB KIETKH. Makpo-, MUKpPO- U YJIBTPAMHKPOIJIEMEHTHI.
Boma m €€ posb Kak pacTBOpPWTENS, peareHTa, yd4acTHE B CTPYKTYPUPOBAaHUU
KJIETKH, TEIUIOperysiuuv. MuHepanbHble BEIECTBA KIETKH, UX OMOJIOrHYEecKas
poJib. POnp KATHOHOB M AaHHOHOB B KJIETKE.

Opranuyeckue BeliecTBa KIETKU. buonorndeckue mnoiauMepsl. benku.
AMMHOKHUCTIOTHBIM cocTaB OenkoB. CTpyKTypbl OeiakoBoi MoJiekyibl. [lepBuunas
CTpYKTypa Oeika, NeNnTUaHas CBsI3b. BTopuuHas, TpeTWyHas, 4YeTBEPTUYHAS
cTpykTypbl. Jlenatypauusi. CpoiictBa 0OenkoB. Kiaccudukamus  O€IKOB.
buonoruueckue Qynkuuu 0enkoB. [Ipuonsi.



VYrneBoasl. MoHOCaxapuabl, [Ucaxapubl, OJUTOcCaxapubl U NOJUCAXapUIbI.
OO6mmii 1IaH CTPO€HHA W (PUBHKO-XMMUYECKHE CBOICTBAa  YIJIEBOJIOB.
buonorunyeckue GpyHKIHMH YIIIE€BOJIOB.

Jlununel. ['mapodunsHO-rUApOdOOHBIE cBOMcTBa. Kiaccudukanus aunuaos.
Tpurnuuepunsl, Qoconunuasl, BOCKU, cTepouabl. buonormyeckue QyHKIMH
munuaoB. O0ume cBoiicTBa OMOJOrMYECKUX MEMOpaH — TEKy4eCTh, CIOCOOHOCTH K
CaM03aMbIKaHHUIO, MOTYIPOHUIIAEMOCTb.

Hyxnennoseie kucnotel. JJHK u PHK. CrpoeHue HyKIJIEMHOBBIX KHCIIOT.
Hyxneotunsl. Ilpunuun komminementapHoctu. IIpaBuno Yapradda. Ctpykrypa
JIHK — nBoiinas cniupanb. MecrtoHnaxoxaenue u ouonorndeckue ¢pynkiuu JJHK.
Buaesl PHK. ®yukuun PHK B kietke.

Crpoenune monekynsl AT®. Makpospruueckue cBsisu B mosekyie ATO.
buonornueckue pynknuu ATD. BoccTaHOBIECHHBIE IEPEHOCUUKHU, UX (PYHKIIMHU B
knetke. Jpyeue nyxkneosuompugpocgpamer (HTD). CexBenupopanue JIHK.
Memoovl cenomuku, mpancKpunmoMuKu, npomeoMuKu.

CrtpykTypHas Ouoisiorusi: OMoXuMHYeckue U OMopU3NUecKue MCCIeI0BaHuUs
cocTaBa UM TPOCTPAHCTBEHHOW CTPYKTYphl Ouomoinekyn. Mooeruposanue
CmMpyKmypuvl u QYHKYuLl OUOMONEKYT U UX KOMHIekcos. Komnviomepnuiii ouzatin u
opeanuyecKull CuHme3s OUOMOJIEKYl U UX HENPUPOOHBIX AHATLO208.

JdeMoHCcTpamuun

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

Junarpammel:  «PacripeneneHre XHMUYECKUMX 3JIEMEHTOB B HEKHUBOWU
npupoae», «PacnpeaeneHne XUMUYECKUX 3JIEMEHTOB B )KUBOW MTPUPOIEY.

Tabmuuer u cxembl: «llepuonnueckas TabnHila XUMUYECKHX SJIEMEHTOBY,
«CTpoeHue MOJEKyJbl BOAbI», «BemecTtBa B coctaBe OpraHu3MoB», «CTpoeHue
MOJIEKYJBI  Oenkay, «CTpyKTypbl O€NKOBOM MOJEKynbl», «CTpOeHHE MOJEKYI
yriaeBoaoB», «CTpoeHune MOJIeKyl JUnuaoB», «HyKIEHnHOBBIE KHUCIOTHDY,
«Ctpoenue monexkynbl ATDO».

O6opynoBaHue: XuMU4ecKas 1mocyia 1 000py10BaHuE.

JlabopaTopHas padora «O0HapykeHHE OCIIKOB C TTOMOIIBIO KaueCTBEHHBIX
peaKIum».

JlaGopatopHass  pabGora  «JccnemoBaHWe — HYKJIEHMHOBBIX  KHCJOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOBY.

Tema 5. CTpoeHue n GyHKINH KJIETKH

Tunbel KJIETOK: »JyKapuoTHueckas u mpokapuoTudeckas. CTpyKTypHO-
(GyHKIMOHANIbHBIE 00pa30BaHUS KIETKHU.



Crtpoenue npokapuoTuyeckout kiaeTku. Kiaerounas cteHka OakTepuil v apxemu.
OcoOEHHOCTH CTpPOEHUS TeTepoTpOHON U aBTOTPO(PHONW MNPOKAPUOTHUECKUX
KJIETOK. MeCTO U pojib IPOKapuoOT B OMOLIEHO3AX.

Crtpoenue u (GyHKLIIMOHUPOBaHUE AYKapHOTUYECKON KJIETKH.
[Inazmaruyeckas wmemOpana (mazmanemma). CTpykTypa IUIa3MaTH4YeCKON
MeMOpanbl. TpaHCOPT BEUIECTB Yepe3 IUIa3MaTUYECKYI0 MEMOpaHy: MacCUBHBIN
(nuddy3us, obneruénnas auddysus), aKTUBHBIA (NEPBUUYHBIA U BTOPUYHBIM
akTUBHbIA TpaHcnopT). llomynponunaemocts wmemOpanbl. Pabora HaTpuii-
KaJMEBOTO Hacoca. DHJOLMTO3: MUHOUUTO3, (aronuTo3. Jk3ouuto3. Kierounas
creHka. CTpykTypa u QyHKIMH KIETOYHOU CTEHKH pacTeHUM, rpuboB.

[utomnazma. [uto3omns. Llutockenet. JIBrxenue murorasmMbel. OpraHouibl
kiIeTkd. OaHoMeMOpaHHbIE OpPraHOMJbI KIETKHU: DHJIOIUIa3MaTUYecKas CeTh
(BIIC), anmapat T'onbaxku, JTU30COMBI, UX CTpoeHue U (yHKIMHU. B3aumocBs3b
OJIHOMEMOpPaHHBIX OPraHoMA0B KiIeTKU. CTpOoeHHE TPaHYJISPHOTO PETUKYTyMma.
Mexanuzm nanpasnenus oenxog ¢ IIIC. Cunrte3 pacTBOpUMBIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. [mankuit  (arpaHylspHbIN)  HAOIJIA3MATUYECKUMN
petukynym. CekpetopHas pyHkius anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [ onvoocu. Copmuposrka 6enrxkos 6 annapame [ onvoxcu. Tpancnopt
BEILECTB B KJIeTKe. Bakyonu pacTuTenbHbIX KieToK. Knetounsiii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOWABI  KJIETKU:  MUTOXOHJPUH,  ILJIACTUJIBIL.
IIpoucxooicoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuil,
JI. Mapeynuc). Ctpoerre u (YHKIIMM MUTOXOHIApUN W TIactui. llepBuunsie,
BTOPUYHBIE W  CIOXHBIE  TJIACTUABI  (OTOCHUHTE3UPYIOIIUX  DYKAPHUOT.
XJIOpOIUIACThI, XPOMOILIACTHI, JICMKOIUIACTHI BBICIIUX PACTCHUM.

HememOpannbie opranonapl kieTku CTpoeHHe W (YHKIIMH HEMEMOpaHHBIX
OpraHoOUJ0B KJIETKHU. Pu6ocomsl. IIpomesicymounvie Qunramenmot.
MukpodunameHTsl. AKkmuHogvle Muxkpoguiamenmol. MBIIEUHBIE  KIETKU.
Axmunosvie KOMNOHeHMbl HeMbluleyHblx Kiemok. Mukpotpybouku. Kierounsrit
neHtp. CrTpoeHue © JBUKEHHE JKTYTUKOB U pecHUYeK. MUKpOTpyOOUKHu
nuToriasmel.  LleHTpuons. benku, accoyuuposanuvie ¢ MuKpoguiameHmamu u
muxpompyooukamu. Momopnule benxu.

Anpo. O6osouka sApa, XpOMaTUH, KapUoIUIazMa, SJIpBIIIKH, UX CTPOCHUE U
bynakiuu. SAnepupiii  0enkoBbI MaTpukc. IIpocTpaHCTBEHHOE pPaCHONIOKEHHE
XpOMOCOM B UHTEp(azHOM sape. Idyxpomamur u cemepoxpomamur. benkn
XpOMaTUHA — THUCTOHBL. Jlumamuka s0epHou o06onouku 6 mumo3se. SoepHbiil
mpancnopm.

Kinerounble BkntoueHus. CpaBHHUTENbHAsA XapaKTEPUCTUKA KIETOK IyKapHOT
(pacTUTENbHOM, )KUBOTHOU, TPUOHOIN).

JdemoHcTpanumn



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

Tabmuipl U cxembl: «CTpoeHHE HYKApUOTHYECKOW KIeTkn», «CTpoeHue
KUBOTHOW  KIeTKW», «CTpoeHHEe  pacTUTeNbHOW  KiIeTku», «CTpoeHme
MUTOXOHAPUWY, «Aapo», «CTpoeHHE MPOKAPUOTHISCKON KIICTKI.

OGopynoBaHUE: CBETOBOW MHUKPOCKOI, MHUKPOIpENnapaTbl PacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpENapaThl 0aKTepHUaIbHBIX KIETOK.

Jlaboparopnass padora «/3yueHHe CTpPOCHUS KIETOK Pa3IMYHBIX
OpPraHU3MOBY.

IIpakTuueckas padora «/3yueHue cBOMCTB KIETOYHON MEMOPaHBI».

JlabopaTopHasi paGora «lccienoBaHue masMoiiM3a M JIETUIa3MOJIM3a B
PACTUTEIBLHBIX KIETKAX).

IpakTuueckass  padora  «l3ydyeHwe  OBWKEHUS  IMTOIIA3MBl B
PACTUTEIBHBIX KIETKAaX).

Tema 6. O0MeH BelleCTB M NpeBpallieHNe JHEPIT MU B KJIeTKe

AcCUMWISIITUSA ¥ JUCCUMUMJIALIMS — JIBE CTOPOHBI MeTaboyim3Ma. Turbsl oOMeHa
BEIECTB: aBTOTPO(MHBIA M TreTepoTpOodHBIA. YYacTHE KHUCIOpoAa B OOMEHHBIX
mpoiieccax. JHepreTudeckoe oOecreueHne KIeTku: TmpeBpainienue ATD B
oOMeHHBbIX Tpoueccax. DepMEeHTATHBHBIM XapaKTep peakIUi KIETOYHOIrO
metabonuzma. DepMeHTBl, MX CTpPOEHHE, CBONCTBA M MEXaHU3M JIEUCTBUS.
Kodepmentsl. Otnuunsi pepMEHTOB OT HEOPraHMYECKUX KaTaliu3aTopoB. benku-
aKTUBATOPHl M OEJIKU-MHTUOUTOPHI. 3aBUCUMOCTh CKOPOCTH (hepMEHTATUBHBIX
peakuuii OT pa3IuyHbIX (PAKTOPOB.

[lepBuuHbIi CHHTE3 OpPraHUYECKUX BEHIECTB B KieTKe. DOTOCUHTES.
AnoKcuceHHbll U OKCcUueeHHwlli omocunme3 y baxkmepuu. Ceemocodbuparowue
nUeMeHmbl U NUSMeHmMbl peakyuoHHo2o yenmpa. Poiab XJI0pormiacToB B mpoliiecce
dboTocunTe3a. CreToBas U TemHoBas (a3bl. Pomoovixanue, Cs., Ca- u CAM-munot
@pomocunmesa. [IpoayKTUBHOCTh (oTOCHMHTE3a. BnusiHue pa3nuuHbix (akTopoB
Ha CKOpOCTh (hoTOCHHTE3a. 3HaueHne (HOTOCHHTE3A.

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

Ana’poOHbIe OpraHm3Mbl. Buasl Opoxenus. [IpoaykTel OpokeHUsS U UX
UCIIOJIb30BAaHUE YEIOBEKOM. AHA’pOOHBIE MHUKPOOPraHU3MBbI KaK OOBEKTHI
OMOTEXHOJIOTHH B BO30YAUTEIIH OOJIC3HEH.

AdpoOHBIE OpraHu3MBl. Otarnbl SHEPreTUYECKOTO oOMmeHa.
[ToaroToBuTenbHBIN ATaM. [ THKOIN3 — OECKUCIOPOTHOE PACHICTNICHUE TITFOKO3HI.

buonornueckoe okucneHne, Wi KIETOYHOE AbIXaHue. Poap MUTOXOHIpHii B
npoiieccax Ouonoruueckoro okucienus. Luknudeckue peakiuu. OKUCIUTEIBHOE
dbochopumpoBanue. Inepeus membpanno2o epaouenma npomonos. Cunmes



ATD: paboma npomonnoi AT®-cunmasvl. IlpeumyniecTBa a’poOHOTO MyTH
oOMeHa BellecTB nepes aHadpOoOHBIM. DP(HEKTUBHOCTh FIHEPTrEeTUUECKOT0 OOMEHa.

JdemoHcTpanuun

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

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

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

JlaboparopHass pabora «l3ydyeHuE  KATAIMTUYECKON  aKTUBHOCTH
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WIHM KaTanas3bl)y.

JlabopaTtopHass paGora «/3ydyeHue (HEepMEHTATUBHOIO paACIICIUICHUS
MEPOKCHUIa BOJOPO/Ia B PACTUTEIIBHBIX U )KUBOTHBIX KIETKAX).

JlabopaTtopHass paGora «CpaBHeHHE TIpoliecCOB  (OTOCHMHTE3a H
XEMOCHUHTE3a.

JlabopaTopHas pa6ora «CpaBHEHUE MTPOIIECCOB OPOKECHUS U ABIXAHUS.

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

Peakunn MarpuyHoro cuHresa. [IpyHIUI KOMIUIEMEHTAPHOCTH B PEAKLIUSIX
MaTpUYHOTO cuHTe3a. Peanusanus HacnencTBeHHoW uHdopmaiuu. ['eHeTHueckuit
KOJI, €ro cBoucTBa. TpaHckpunuuss — wmatpuudbli cuHTe3 PHK. IlpuHummner
TPAHCKPUIIMU: KOMIUIEMEHTAPHOCTh, AHTHUIIAPAUIEIBbHOCTh, ACUMMETPUYHOCTb.
Co3spesanue mampuunvix PHK 6 sykapuomuueckou kniemke. Hexooupyrowue PHK.

Tpancmsius u e€ sranbl. Yuactue tpancnopTtHeix PHK B OmocunTese Oenka.
VYcnoBust OuocuutTeza Oenka. KomgupoBanue amunHokucnor. Pons pubGocom B
OounocuHTe3e Oemnka.

CogpemenHvie npedcmagienusi o cmpoeruu 2enog. OpraHuzanus reHoma y
MPOKAPUOT U DYKapHOT. Perynsiusi akTUBHOCTHM T€HOB y Ipokapuor. ['mmoresa
onepoHa (®. XKako0, XK. Mano). Monekynsipnvie mexanuzmvl IKCHpeccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 peeynayuu pabomsl ceHos. Perymsius oOMEeHHBIX
MPOLIECCOB B KieTKe. KileTouHbili roMeocTas.

Bupycwl — HexeTounbie (GOpMBI )KH3HU B 00JIUraTHBIC Tapa3uThl. CTpoeHHE
MPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaroB. JKusHeHHblU YUK
JIHK-cooepocawux  eupycos, PHK-codepocawux eupycos, 6axmepuogazos.
Obpamnas mpanckpunyus, pesepmasa, uHmezpasa.

Bupycubie 3a0oneBanust dyenoBeka, kuBoTHBIX, pactenuit. CIINJ[, COVID-
19, conmanbHble U MEIUIIMHCKUE MPOOJIEMBI.

buoungopmamuxa: unmeepayusi u ananusz b6orvuux maccusos («bigdatar)
CMPYKMYPHLIX OUON02UYECKUX OaHHbIX. Hanomexnonozuu 6 ouonoeuu u meouyune.
IIpoepammupyemole hynxkyuu 6enxkos. Cnocobvi 00cmasKu 1eKkapcme.



JdemoHcTpanumn

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

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

IIpakTuuyeckas padora «Co3aHne MOJEIN BUPYCA».

Tema 8. ’KusHeHHbIN HUKJI KICTKH

Knerounsrii uuki, ero mnepuonbl u perymsuus. HWartepdaza u MuTo3.
Oco0eHHOCTH TpoliecCcoB, MpoTeKarmux B uHTep(asze. [loaroroBka KIETKH K
nenenuto.  IlpecuHreTnueckuii  (MOCTMUTOTHUYECKHM),  CHUHTCTHUYECKUU U
NOCTCUHTETUYECKHUM (TPEMUTOTHUECKHUI) EpUOAbl UHTEP(a3bI.

Martpuunsiii cunre3 JIHK — pemnmukanusa. Ilpuanuner perumkannu JIHK:
KOMIUIEMEHTApHOCTb,  IMTOJYKOHCEPBATUBHBIM  CHUHTE3, AHTUIAPAJIIENbHOCTD.
Mexanusm perummkaunu JJHK. Xpomocomsel. Ctpoenune xpomocom. Tenomepsl u

TeroMepaza. XPOMOCOMHBIM HaOOp KIETKM — KapuoTuil. JIUTUIOMAHBIA U
rariouAHbIA  Ha0Opbl  XpoMocoM. ['omosornunbie  Xpomocombl. [losoBbie
XpPOMOCOMBI.

lenenue knetkn — wMuTo3. Craguu MHTO3a W NPOUCXOASIIME B HUX

npouecchl. Tunsl MuTo3a. KaprnoknHe3 u HUTOKMHE3. bronornueckoe 3HaY€HHE
MUTO3a.

Perynsuusa mMuToTHYECKOro IMKIAa KiIeTKH. [Iporpammmupyemasi KieTodHas
ruOeb — aroITo3.

Krnerounoe siapo, XpoMocombl, (DyHKIIMOHAJIbHAasi T€HOMHKA. Mexanusmuol
npoaugepayuu, oughpepenyuposku, cmapenus u euderu kKiemox. «lL{ugposas
K1emKka» — ououngpopmamuieckue mooeau QYHKYUOHUPOBAHUS KIEMKHU.

JdeMoHCTpamuu

Tabmumel 1 cxembl: «OKWU3HEHHBIM IUKI KIETKH», «Muros», «CtpoeHue
xpomocom», «Perukanus JJHK».

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

JlaGopaTopHas padora «3yuyeHnne XpOMOCOM  Ha  TOTOBBIX
MHUKPOIIpEnapaTax.

JlabopaTopHas padora «HaOmroneHne MuTo3a B KJIETKaX KOHYMKA KOPEIIIKa
JyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. CTpoenue n GyHKINH OPraHU3MOB

buonornueckoe pazHooOpa3zue OPTraHU3MOB. OOHOKJIETOUHBIE,
KOJIOHUATbHBIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

OcoOeHHOCTH ~ CTPOEHUS M KUBHEJACATENbHOCTH  OJHOKIECTOYHBIX
opranu3mMoB. bakrtepun, apxeu, OJIHOKJIETOYHbIE TpUOBI, OJIHOKIIETOYHBIC
BOJIOPOCHH, Apyrue npotucthl. KolloHWanbHbIe OpraHU3MBbl.



B3aumocBa3p 4acTeld MHOTOKJIETOYHOIO OpraHusMa. TKaHW, Opra"sl H
cucteMbl opranos. OpraHnsm Kak eauHoe 1einoe. ['omeocras.

Tkanu pacteHuidl. Tunbel pacTUTENBHBIX TKaHeil: o0Opa3oBaTesibHAasd,
MMOKPOBHAsI, MPOBOJsIIAS, OCHOBHAas, MexaHuueckas. OCOOEHHOCTH CTPOCHWS,
(YHKUUH U pacmonoKeHus TKaHEeW B OpraHax pacTeHHil.

TkaHu XKUBOTHBIX U YEJIOBEKA. THUIBI XUBOTHBIX TKAHEW: 3MUTEIUATIbHASA,
COCIMHUTEIbHAsA, MbIlIeYHasi, HepBHasA. OCOOEHHOCTH CTPOCHHS, (PYHKIUH WU
pPacMoJIOKEHHS TKAaHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHble M T€HEpAaTUBHBbIE OpraHbl pacteHui. Opranel u
CHUCTEMBbI OPTaHOB )KUBOTHBIX U UeJIOBeKa. DYHKIIMU OPTaHOB U CUCTEM OPTaHOB.

Omnopa Ttena opranu3moB. Kapkac pacrenuil. CKeneTbl OJHOKJIETOYHBIX MU
MHOTOKJIETOUHBIX >KMBOTHBIX. HapyxHbIi W BHYTpeHHUH ckeneT. CTpoeHue u
THUIIbI COCTMHEHUS KOCTE.

JIBrokeHrne  OpraHu3moB.  J[BM)KEHME  OJIHOKJIETOYHBIX  OPraHU3MOB:
aMEO0ouHOE, KTYTUKOBOE, pecHHUYHOE. JIBM)KEHHE MHOTOKJICTOUHBIX PaCTCHUM:
TPONMU3MBI M HACTUU. J[BMIKEHHME MHOT'OKJIECTOYHBIX S>KMBOTHBIX M YEJIOBEKA:
MbIlIeuHas cucrema. Pedekc. CkeneTHbie MBIIIIIBI U UX padoTa.

[Iutanue oprammsmoB. Iloryiomenue BOABI, YIJIEKUCIOTO rasa W
MHUHEPAJIBbHBIX BELIECTB pacTeHUsMU. [IuTtanue kuBOTHBIX. BHyTpHUIOI0CTHOE U
BHYTPUKJIIETOUHOE mnuileBapeHue. [IuTaHue MO3BOHOYHBIX >KMUBOTHBIX. OTIENBI
NUIIEBApUTEIbHOrO Tpakra. [IumeBapurensHbie xeneswl. [lumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. JIpixanue pacteHuil. Jlpixanue »KuBoTHBIX. Juddy3us
ra3oB uepe3 NOBEPXHOCTh KIIeTKU. KoxxHOoe npixaHue. J[pIxaTenpHas NOBEPXHOCTD.
XKabeprnoe u nérounoe apixaHue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX M YEIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHHE CTPOCHUS JIETKMX T[MO3BOHOYHBIX JKUBOTHBIX.
JlpixaTenpHass cuUCTEMa 4YeJOBEeKa. MeXaHW3M BEHTWISLMM JIETKUX Yy NTULl U
MiekonuTarommx. Perymsmus apixanus. JlpixaTenbHbie 00bEMBI.

TpaHcOpT BELIECTB Yy OPraHU3MOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUMU.
Tpancopt BemecTB y KUBOTHbIX. KpoBeHOCHas cucreMa W €€ OpraHsbl.
KpoBeHocnasi cucteMa TMO3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBIE COCylIbl M KpoBb. Kpyru KpoBooOpaiieHHsl. OBOIIOLHOHHbBIC
YCJIO)KHEHUS] CTPOEHUS KPOBEHOCHOW CHCTEMBI NMO3BOHOUYHBIX XUBOTHBIX. PaboTa
cepaua u €€ peryismus.

Brigenenne y opranusmoB. Beigenenue y pacteHuid. Bwigenenwe y
KUBOTHBIX. CokpatutenbHble Bakyosnd. Opranel BblaeineHus. DOuiubTpanus,
CeKpelrsi U 00paTHOE BCAChIBAHME KaK MEXaHU3MbI pabOThl OPraHOB BBIJICICHUS.
CBs3b NOJIOCTH TEJIA ¢ KPOBEHOCHOW W BBIAEIUTEIBHON cUCTEMaMU. Belaenenue y



MO3BOHOYHBIX JKUBOTHBIX M ueioBeka. [louku. CtpoeHue um (hyHKUMOHUPOBAHUE
He(pona. OOpazoBaHHE MOYH Yy YETIOBEKA.

3amuTa y OpraHu3MoB. 3alldTa y OJHOKJIETOYHBIX OpraHu3sMoB. Cropsl
OakTepuii W TUCTHl MPOCTEUIIUX. 3allUTa Yy MHOTOKJIETOYHBIX PACTEHH.
Kyrtukyna. CpeacTsa macCUBHOM M XMMHUYECKOM 3a1UThl. DUTOHIUIBI.

3amMTa y MHOTOKJIETOYHBIX XMBOTHBIX. [IOKpOBBI M HMX MNPOU3BOJHBIE.
3ammura opraHusma ot OonesHei. IMMyHHasi cuctema denoBeka. KieTouHbI u
IYMOpPAJIbHBIH MUMMYHHUTET. BpoXIE€HHBIH M NpuOOpeTEHHBIN creunduuecKuit
UMMYyHHUTET. Teopusi KiIoHaTbHO-cesniekTUBHOro ummynutera (I1. Dpaux, ©. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OpraHu3MOB. Poiib BpoxkAEHHOTO
UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00J1€BaHU.

Pazgpaxkxumocte ¥ perymauus |y OpramusMoB. PazgpaxumocTts Yy
OHOKJIETOYHBIX OpraHu3mMoB. Takcuchel. Pa3zapaXuMocTe U perymanus y
pacteHuil. PocToBbI€ BellleCTBA U UX 3HAYCHHE.

HepBuast cucrema u pediexropHas peryisius y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIEJbl. DBOIIOLMOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOW CHCTEMBI
y KUBOTHBIX. OTAENbI TOJOBHOIO MO3ra MO3BOHOYHBIX KUBOTHBIX. Pedrexc u
pednexropHas nyra. besycioBHble U yCI10BHBIE pedIEKCHI.

['ymopanibHas perynsiius U SHAOKPUHHAS CHUCTEMa JKMBOTHBIX M YEJIOBEKA.
JKene3pl HSHOOKPUHHOM CUCTEMBI M HMX TOPMOHBL. J[eliCTBHE TOPMOHOB.
B3aumocBsi3p HEpBHOW U DSHIOKPUHHOW cucTteM. [ umortanamo-runoduzapHas
cucrema.

JdeMoHCTpanuu

[Toptper: U. I1. I1aBios.

Tabmuuel u cxembl: «OTHOKJIETOYHBIE BOAOPOCIN», «MHOTOKJIETOYHBIC
Bojopociny, «baktepun», «lIpocrteitimue», «OpraHbl LBETKOBBIX PAaCTCHUN,
«CucTteMbl OpPraHoB IIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHHe
HaceKoMbIx», «Tkanu pacrenuit», «KopHeBbie cuctembl», «CTpoeHue credis»,
«CTpoeHue JIMCTOBOM IUIACTUHKW», «TKaHM >KMBOTHBIX», «CKEJIET YelI0BEKay,
«IInmeBapurenbHas cucrema», «KpoBeHocHas cucremMa», «J/lpixarenpHas

CHUCTEMAY, «HepBHas CHUCTEMA, «Koxay, «MBpI11euHas CHUCTEMaY,
«BpigenurenbHas cucTeMay, «OHAOKpPUHHAs cuctema», «CTpOEHHUE MBIIIIBIY,
«IMMyHUTETY, «KHUI1e4Honoa0CTHRIE, «Cxema  TATaHUS  PaCTECHHII»,

«KpoBeHOCHBIE CHUCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpOCHHE THUIAPHI»,
«CtpoeHue miaHapumn», «BHyTpeHHee cTpoeHue AO0KIeBOro uepBs», «HepBHas
cucreMa  poeio», «HepBHas cucrema narymkw», «HepBHas — cuctema
npecMmeikaromuxca»,  «HepBHas  cucrema  nTun», «HepBHas — cuctema
MIekonuraromux», «HepBHas cucrema uenoBekay, «Peduekcy.



O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpOIpenapaThl OJHOKIECTOYHBIX
OpraHW3MOB, MUKpOIpENnapaThl TKaHEH, pPaKOBHHBI MOJUIIOCKOB, KOJUICKIIUU
HACEKOMBIX, UTJIOKOXKHX, KUBBIE IK3EMIUISAPbl KOMHATHBIX pPAaCTeHUH, repOoapuu
pacTeHUl pa3HBIX OTHEJOB, BIAXHbIE TNpenapaTbl KUBOTHBIX, CKEJIETHI
MMO3BOHOYHBIX, KOJUICKIIMM O€CMO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
000py1I0BaHUE JJIsI IEMOHCTPAIIMU TOYBEHHOT'O ¥ BO3IYIITHOTO MTUTAHUS PACTCHUH,
pacuierieHrus Kpaxmasua U OeJIKOB MOJl JeHCTBUEM (PEpMEHTOB, 000pYyI0BaHUE TS
JIEMOHCTPALMH OIBITOB M0 M3MEPEHUIO KUZHEHHOU EMKOCTH JIETKHX, MEXAHU3Ma
JIIXaTebHBIX JIBUKEHUM, MOJIETTH TOJIOBHOT'O MO3Ta Pa3IuYHbIX KUBOTHBIX.

JlaGoparopHasi padora «3yueHue TKaHel pacTEeHUI».

JlaboparopHasi pabora «3ydyeHue TKaHEeH KUBOTHBIX).

JlaGoparopHasi padora «3ydyeHue opraHoB LIBETKOBOT'O PACTEHUSI.

Tema 10. PazmHoKXeHNe H pa3BUTHE OPTaHU3MOB

dopMbl Pa3MHOXKEHHUS OpPraHU3MOB: Oecrojioe (BKJIIOYasl BEreTaTUBHOE) U
nojioBoe. Buasl  Oecrosoro  pa3MHOXEHUS:  [OYKOBAaHUE,  CHOPYJIALHMS,
dbparmeHTanus, KJIOHUPOBAHUE.

[TonoBoe paszmuHoxxkeHue. I[lonoBbie KIeTKH, Wik rameTsl. Meio3. Craauu
Mmeno3za. [loBegenne xpomocom B meno3e. KpoccuHrosep. buonornyeckuii CMbICI
Melo3a M TO0JIOBOro mpouecca. Melo3 M ero MecTo B JKU3HEHHOM LIMKJIE
OpraHU3MOB.

[IpenzapoasiieBoe pa3Butue. ['amerorene3 y »KuBOTHbBIX. [10J0BbIE JKeIE3Hl.
OO6pa3oBaHKe U Pa3BUTHE MOJOBBIX KIeTOK. CriepmaTorene3 u oorene3. CTpoeHHe
MOJIOBBIX KJIETOK.

OmnogoTBopeHne u SMOpPHOHAIBHOE pa3BUTHE SKUBOTHBIX. COCOOBI
OILUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHoreHes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTE€HE3). DMOPHOJIOTHS — HayKa
O Pa3BUTUU OPTaHU3MOB. Mopghozene3z — 00Ha U3 21A8HBIX NPOOIeM IMOPUOLOSUMN.
Konyenyusi mopgoecenos u modenu mopgoeeneza. Craguu >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). Jpobmenwe. Tumbl  apobieHus.
Jlemepmunupogeannoe u HedepmuHuposanuwoe Opoobaenue. bnacmyna, munwi
onacmyn. OCOOGHHOCTH JPOOJCHUS MIICKONMHUTAIONIUX. 3apOIBIIIEBHIE JIMCTKH
(ractpynsinusi). 3akiiajika OpraHoB M TKaHEU U3 3apOoJIbIIIEBBIX JIUCTKOB. B3animHoe
BIIMSAHUE YacTed pa3BUBAIONIETOCS 3apojbliia (dMOpUOHANbHAST WHIYKIIUSA).
3aknajgka TIUIaHAa CTPOCHHUS KUBOTHOTO KakK pPe3ylbTaT HEpapXUUECKUX
B3aMMOJICUCTBUI T'€HOB. BrnusHHe Ha >MOPUOHAIBHOE PA3BUTHE PA3IMYHbBIX
(aKTOpOB OKpYKAaloIIEeH Cpe/ibl.

Poct u pasButue xuBoTHBIX. [locTamOpuoHanbublii nepuon. Ilpsimoe wu
HempsiMoe pa3Butue. Pa3Butue ¢ metamopdpo3oM y OECIO3BOHOYHBIX U
MMO3BOHOYHBIX KUBOTHBIX. bHojornyeckoe 3HauYe€HHE MPSMOrO0 U HENPSIMOTO



pa3BUTHA, UX PACHPOCTPAHEHUE B MpUpoAE. UMbl pocTa >KUBOTHBIX. DakTopsI
PETYJISIUU POCTA )KUBOTHBIX U YesioBeka. CTaguu MoCcTIMOPUOHAIBHOIO Pa3BUTHUS
y ’KMBOTHBIX U 4esioBeKa. [lepuonsl oHTOreHe3a uenoBeka. CTapeHne U CMEPTh Kak
OMOJOrnYECKUE MPOLIECCHI.

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

MexaHu3MBbl pEeTyJsliii OHTOI€HE3a Y PACTCHUHN U )KUBOTHBIX.

JdemoHcTpanumn

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

Tabmuupel u cxembl: «BereratuBHOe pasmMHOkeHHE», «Turbl 0Oecrnonoro
pa3MHOXEHUS», «Pa3MHOXKEHHE XJIaMUIOMOHAAbD», «Pa3MHOKEHUE OHBIJICHBD,
«Pa3mHoOxeHue ruapel», «Meito3», «XpomocoMmbl», «['amerorenes», «CTpoeHHe
ANIEKIETKH U crepMaro3onaa», «OCHOBHBIE CTaJAuM OHTOreHesza», «lIpsamoe u
HENpsIMOe pa3BuTue», «Pa3BuTue Mailckoro xyka», «Pa3BuTue capaHum»,
«Pa3BuTue narymku», «J/{BoilHOE OIIOOTBOPEHHUE y LBETKOBBIX PACTECHUN»,
«CTpoeHHE CeMSH OJHOJOJIbHBIX U JBYAOJIBHBIX PAaCTeHHI», «KU3HEHHBIN LUK
MOPCKOM  KamycTbl», <« KuU3HEHHbIW LHUKI MXa», <OKW3HEHHBIM  LUKI
NArOPOTHHUKAY, «KM3HEHHBIN [IUKI COCHBD».

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPONpPENapaThl SULEKICTOK |
CIEpMaTO30M0B, MOAENb «L MK pa3BUTHUS JIATYILIKNY.

JlaGoparopHasi padora «l3yuyeHue CTPOEHHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpEnapaTaxy.

IIpakTuyeckass padora «BbIsiBICHHE NPU3HAKOB CXOACTBA 3apOJIbIIICH
MTO3BOHOYHBIX JKHBOTHBIX).

JlabopaTtopHas pabora «CTpoeHHE OpPraHOB PAa3MHOMXEHHUS BBICHINX
PaCTEHUI.

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

Hcropust craHoOBIEHHUST W pa3BUTHUS TEHETHMKM Kak Hayku. PaGoter I
Mengens, I'. ne ®@pusa, T. Moprana. Posib 0T€4ECTBEHHBIX YYEHBIX B Pa3BUTUU
renetuku. Pa6otel H. K. Konbroa, H. 1. BaBunosa, A. H. benozepckoro, I'. JI.
Kapneuenko, FO. A. ®umumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHbIEC TEHETUYECKHUE MTOHATHUSI U CUMBOJIbL. [ OMOJIOTMUHBIE XPOMOCOMBI,
aJUieJIbHbIE TE€HBI, AIbTEPHATUBHBIE MNPU3HAKU, JOMUHAHTHBIA M PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UT0Ta, YUCTAS JTUHUSA, TUOPUIbI, T€HOTHUII, (PEHOTHII.



OCHOBHBIE ~ METOJIbl ~ T€HETUKU:  TUOPUIOJIOTUYECKUM,  I[UTOJIOTHUYECKU,
MOJIEKYJIAPHO-TEHE TUYECKU M.

JdemoHcTpanuun

Iloptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1.
Basuiios, A. H. benoszepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

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

JlabopaTtopHas pabora «J/lpo3oduna kKak OOBEKT TE€HETHUUYECKUX
UCCIIENOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHzaenss — 3aKoH
eAMHO00pa3us rudpUI0B nepBoro nokosieHus. [IpaBuno gomMmunupoBanus. Bropoii
3aKOH MeHaenss — 3aKOH paclleuieHUs NpHu3HakoB. lluTonormyeckue OCHOBBI
MOHOTHOPHUIHOTO CKpeIIrBaHus. [ UImoTe3a YMCTOTHI TaMeT.

AHanu3upyroniee ckpemubaHue. [IpomMexyTOUHbIN XapakTep HaclaedOBaHUs.
Pacuiennenue npu3HaKkoB MPY HEMOJIHOM JOMUHUPOBAHUM.

JuruOpuaHoe ckpenuBanue. Tpetuit 3akoH MeHienst — 3aK0OH HE3aBHCUMOTO
HAacJIeI0BaHUs  IPU3HAKOB. [{uTomoruueckre  OCHOBBI  JTUTHOPUIHOTO
CKpEIIMBaHUS.

CuermienHoe HacienoBanue mnpusHakoB. Pabotel T. Moprana. CuemnsieHHOe
HAacCJIeI0BaHUE T'€HOB, HAPYILICHUE CUECIUIEHUS MEXAy TIeHamMu. XPpOMOCOMHas
TEOPUsl HACIEACTBEHHOCTH.

I'enetnka mona. XpoMOCOMHBIM MEXaHU3M ONpeeIeHUs Mojia. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHnlii M TeTeporameTHbli 1oj. | eHeTuyeckas
CTPYKTYpa MOJOBBIX XpoMocoM. HaciienoBanne npu3HaKkoB, CUEIUIEHHBIX C IIOJIOM.

['enotum kak uesnocTHas cucrteMma. [lmenoTponus — MHOKECTBEHHOE JICHCTBUE
reHa. MHOXECTBEHHBIM ajuienu3M. B3anMonenCcTBUE HEaUICNbHBIX T'€HOB.
KommniementapHocts. Onuctas. [lonumepusi.

['eHeTnyecknii KOHTPOJIb Pa3BUTUS PACTEHUM, >KUBOTHBIX W YEJIOBEKa, a
Takke (HU3MOJIOTHUECKUX IMPOIECCOB, IOBEICHUS W KOTHUTUBHBIX (DYHKIUH.
['eHeTnueckre MEXaHU3Mbl CUMOUOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO3STMH
— Tapa3uT» U «XO3IUH — MHUKpPOOHMOM». ['€HEeTHYeCKHue acmeKThl KOHTPONS U
M3MEHEHHS HACJIEICTBEHHON WH(OPMAITUU B TIOKOJICHUAX KJIECTOK U OPTraHU3MOB.

JdemoHcTpanumn

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

Tabmuibl u cxemsl: «llepBriif U BTOpoit 3akoHbl Menaens», « Tpetuii 3akoH
Mengaens», «AHaIM3HpyrOLIEe CKpelnBaHue», «HemomHoe paomuHHpOBaHUHEY,
«CuerjieHHOe HacjeJoBaHWE NPHU3HAKOB Yy JApo3oduisly, «['eHeTnka momay,



«Kapuotun denoBeka», «Kapuotun npozodunb»y, «KapuoTunm MOTULBY,
«MHOXECTBEHHBIN alIeIn3M», «B3anmMo1IeCTBUE T€HOBY.

O6GopynoBaHue: MOJEAb JJIsI JEMOHCTPAllUM 3aKOHOB €IuHOO0Opasus
rUOPUIOB TIEPBOTO TIOKOJICHUSI M paCHICIUICHUS MPU3HAKOB, MOJEIb s
JEMOHCTpAallMd 3aKOHAa HE3aBHCUMOIO HACJIEJAOBAaHUS TPU3HAKOB, MOJAEIb A
JNEMOHCTpAallMd CLEIUICHHOTO HACJIEAOBaHUS MPU3HAKOB, CBETOBOM MHUKPOCKOI,
MUKporipenapart: «J[po3oduiar.

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

IIpakTnueckass  padora  «M3ydeHue  pe3yabTaToB  JAUTHOPUIHOTO
CKpEIIMBaHUS Y APO30(PUITBIY.

Tema 13. 3aK0oHOMEpPHOCTH U3MEHYNBOCTH

B3aumopeiictBue reHoTMHAa W cpeabl npu  GopMHpOBaHUHU (EHOTHIIA.
N3MeHunBOCTh Mpu3HAKOB. KayeCcTBEHHbIE M KOJIMYECTBEHHbIC MPU3HAKU. Buibl
M3MCHUYMBOCTH: HEHACJICICTBEHHAS U HACJICCTBCHHAS.

MopaudukanuonHas HW3MEHYMBOCTh. Poib  cpeasl B (GOpMUPOBAHUU
Moau(pUKAITMOHHON M3MeHUYMBOCTU. Hopma peaknuu npusHaka. BapuarnuoHHBIN
psan u BapuanuoHHas kpuBas (B. Moranncen). CpoiicTBa Moau(dHUKAIIMOHHON
U3MEHYUBOCTH.

['eHoTunuueckass n3MeHUYNBOCTh. CBOMCTBA T€HOTUIMMYSCKON M3MEHUYHUBOCTH.
Buipl reHOTUTIMYECKOW H3MEHUUBOCTH: KOMOMHATUBHASI, MyTAaIllHOHHASI.

KomOunaTuBHasT M3MEHYMBOCTH. MeWo3 M TOJOBOM TIpolecC — OCHOBa
KOMOWHATUBHOU M3MEHYUBOCTU. P0JIb KOMOMHATUBHON U3MEHUYNBOCTH B CO3JaHUU
TEHETHYECKOT0 pa3HO00pa3us B Mmpejiesiax 0JJHOrO BUA.

MyTanroHHass W3MEHYMBOCTb. Buabl MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  HWHIAYUUPOBAHHBIE MYTalluu. SaepHble U
nUTOIIa3MaTudeckue mytanuu. CoMaTHyecKue M TMOJoBble MyTanuu. [IpuynHbI
BO3HMKHOBEHUS MyTauui. MyTareHbl W WX BIHWSHHE Ha OPraHU3MBL.
3aKOHOMEPHOCTH MYTAIIMOHHOIO TMpoliecca. 3aKOH TOMOJIOTMYECKUX PSJIOB B
HacnenctBeHHo m3meHunBoctu (H.U. BaBuiioB). BHesinepHass M3MEHUHMBOCTH U
HaCJIeICTBEHHOCTb.

Onuecenemuxa U SNUSEHOMUKA, POJb  INUSEHEMUYECKUX Qakmopos 8
HACNe008aHUU U USMEHYUBOCMU (DEeHOMUNUYECKUX NPUZHAKOB V OP2AHUZMOS.

JdemoHcTpanumn

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

Tabmuuibl u  cxembl: «Buabl  uw3MeHUHMBOCTHY», «MoaudukalmoHHas
W3MECHYHUBOCTHY, «KomOuHaTuBHasA W3MCHYHUBOCTDY, «Meiio3y,
«OnnongoTBopeHuey, «I'eHernueckue 3a00JIeBaHUs YeI0BEKa», «BUIbI MyTaIuii».



O6opynoBaHue: >KUBbIE U TepOapHbIE SK3EMIULIPbl KOMHATHBIX PACTEHHI,
pucyHku (potorpadun) )KMBOTHBIX C Pa3IUYHBIMUA BUJIAMHU U3MEHYUBOCTH.

JlaGoparopHasi padora «HccnenoBanue 3aKOHOMEPHOCTEUN
MOIU(DUKAIMOHHOW HM3MEHUMBOCTH. [locTpoeHME BapuallMOHHOTO psja U
BAPUALIMOHHOU KPUBOM».

IIpakTuueckass padora «Myrtanmuu y J1po3oduibl (Ha TOTOBBIX
MUKpONpEnapaTax)».

Tema 14. I'eneTuka 4esioBeKa

Kapuotun denoBeka. MexayHapoaHasi mporpamMma HMCCIEIOBaHUS T€HOMA
yejaoBeKa.  MeToabl  M3YYEHHMs] TEHETMKHM  YEJOBEKAa: T'E€HEAIOTMYECKUH,
OJIM3HEIIOBBIN, [IUTOT€HETUUECKU, MOMYJISIIIMOHHO-CTATUCTUYECKHM,
MOJIEKYJIAPHO-TE€HE TUYECKU . CoBpemeHHOe OnpeAeeHUe TEHOTHIIA:
MOJTHOT€HOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YKCJE C MOMOIIbIO
[T11P-ananu3a. HacnencTBeHHbIe 3a001eBaHuUs YeoBeKa. | eHHbIE 1 XPOMOCOMHBIE
O0one3HH 4YenoBeka. bolle3HM C HACIENCTBEHHON MpelpacnoiioKeHHOCTHIO.
3HaueHUE MEIMIIMHCKOW TCHETHKU B MPEIOTBPAIIEHUH U JICYCHUU T'CHETHUYECKUX
3a00JeBaHUil YesoBeka. MeauKo-reHeTUuecKoe KOHCYJIbTHpoBaHue. CTBOJIOBBIC
kieTku. [[oHATHE «TE€HETUYECKOro rpy3a». JTUUYECKHE aCIEKThl UCCIEIOBaHUI B
00J1aCTH peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckure QakTopbl TMOBBIIIEHHONW YYBCTBUTEJIBHOCTH YeEJIOBEKa K
(bu3MUeCKOMY U XUMUYECKOMY 3arps3HEHUI0 OKpY’Karolei cpebl. | 'eHeTnyeckas
IPEAPACTON0KEHHOCT YEIOBEKA K ATOJIOTHUSM.

JdeMoHCTpanuu

Tabmumer 1 cxembl: «KapuoTun yenoBekay, «MeTOJbl U3YUEHUS TCHETHKU
yenoBekay, «I eHeTndyeckue 3a001eBaHUS YEIOBEKaAY.

IIpakTuyeckas padora «CocTaBieHUE U aHAJIU3 POJTOCIOBHOM.

Tema 15. Cestekuusi opraHusMoB

JlomecTuKalusi U CeJNeKUUsA. 3apOoKJICHHUE CEJICKUMU U JOMECTUKAIUU.
Yyenne H. W. BaBunmoBa o lleHTpax TNpOUCXOXKIEHUS U MHOT000pas3us
KYJIbTYPHBIX pacTeHuil. Ponp cenexkuuym B CO3MaHUU COPTOB PACTEHUM U MOPOA
#uBOTHbIX. CopT, mOpoJaa, IMTaMM. 3aKOH TOMOJIOTHYECKUX PSJAOB B
HaciaeAcTBeHHOM wm3MeHuumBoctTHh H. WM. BaBuioBa, ero 3HadyeHue id
CEJIEKIIMOHHON PadOTHhI.

Metonbl ceneKnuoHHON paboThl. VMCKyCCTBEHHBIH OTOOp: MacCOBBIA W
WHAWUBUIYaIbHBIM. DTarbl KOMOMHAIIMOHHOU CCIICKIIUU. HctwiTanne
npou3BoUTENed MO MOTOMCTBY. OTOOp MO TEHOTUNY C TMOMOIIBI OIEHKHU
(deHoTHUIa MOTOMCTBA U OTOOP MO FEHOTUNY ¢ Momolibio aHanu3a JIHK.

NckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJIIEKIMOHHOW  paboOThlI.
PannannoOHHBIN M XUMUYECKUA MYTAareHe3 Kak UCTOYHHUK MYTallui y KyJIbTYPHBIX



dbopm opranuzmoB. Hcnonap30oBaHME TEHOMHOIO PEIAKTUPOBAHUS M METO/OB
pexomOuHaHTHBRIX JIHK 111 momyyeHus: nCX0IHOTO MaTepHraa sl CENEeKIUU.

[lonyuenne MOJIUTLIIOUIOB. BuayTtpuBnnoBas rudopuIn3aIus.
brnuskopoacTBeHHOE — cKpemiuBaHue, WiIM  MHOpuAuHT.  HepojacTBeHHOe
CKpelllMBaHue, Wik ayropuauHr. ['erepo3uc u ero npuuuHbl. Mcnonb3oBaHue
rerepo3uca B cenekuuu. Otnanénnas ruOpuauzauus. Ilpeogonenue Oecrutonus
MEKBHIOBBIX THOPUIOB. JIOCTHIKEHUS CENEKIIMKU PAaCTCHUN U KUBOTHBIX. «3enénas
DesONOYULY.

CoxpaHeHue U M3YyUYEHHE T€HETUUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUU U
UX JUKUX  pOAMYEH 1 CO3JaHMsl  HOBBIX COPTOB U  THOPHUJIIOB
CEIbCKOXO3AMCTBEHHBIX KYNbTYp. JH3yuenue, coxpawenue u  ynpaeieHue
2CHEeMUYECKUMU Pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICIOBLIX HCUBOMHBIX
8 YeJax YIyuueHUs Cyuecmsyowux U co30aHus HO8blX NOpoo, JUHUL U KPOCCO8, 8
MOM uucie ¢ NpUMEHeHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL,
nepeodosvix uoeti U nepcneKmueHbiX MmexHoI02UlL.

JdemoHcTpanumn

IToptpersr: H. U. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II
Jlykbsinenko, b. JI. Actaypos, H. bopinoyr, 1. K. bensies.

Tabnuuel u cxembl: «L{leHTpBI MPOUCXOKIACHUS U MHOTO00pa3us KyIbTypPHBIX
pacTeHuil», «3aKOH TOMOJOTUYECKUX PSIOB B HACJIEACTBEHHONM M3MEHYUBOCTH,
«Metogpl cenexkuuny, «OtnanéHHas rudpuanzanus», «MyTtareHesy.

JlaGoparopHasi padora «/3yueHune copToB KyJbTYPHBIX PACTCHUHN U MOPOJ]
JOMAITHUX KUBOTHBIX.

JlaGoparopHasi padora «3ydueHre METOJIOB CEJIEKIIUU PACTCHUI.

IpakTuyeckas padora «IIpuBuBKa pacTeHuU».

Ikckypeusi «OCHOBHBIE METOABI W JIOCTHKEHMS CEJICKIIMU PACTCHUU U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIMIO, IJIEMEHH YIO bepmy,
COPTOHCTIBITATEIBHBIM YYaCTOK, B TEIJIMYHOE XO35SHUCTBO, B JaOOPaTOPHUIO
arpOyHUBEPCUTETA WIIK HAYYHOTO LIEHTPA)».

Tema 16. buoTexHo10rus 1 CHHTETHYECKAas1 OMOJIOTUsA

OOBEKTHI, MCTHOJB3YEeMble B OMOTEXHOJOTHH, — KIETOYHBIE W TKAHEBHIC
KYJbTYpBI, MHUKPOOPTraHU3MBI, ux XapaKTepUCTUKA. TpanumonHas
OMOTEXHOJIOTHA:  XJICOOMEUeHNe, TMONMyYeHHUE KHUCIOMOJIOYHBIX TPOIYKTOB,
BUHOJeME. MukpoOuonornueckuii cuHte3. OOBEKTbl MHUKPOOHOIOTHUECKUX
TexHoJiorui. [Ipon3BoacTBO O€nKa, aMUHOKUCIOT U BUTAMUHOB.

Co3naHne TEXHOJIOTUM M MHCTPYMEHTOB LIEJIEHANPABICHHOIO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C I€JIbIO MOJTYUYEHHS] OPraHU3MOB U MX KOMIIOHEHTOB,
COJIep KalllX HE BCTPEUAIOIIHUECS B IPUPOIe OMOCUHTETUUECKUE ITYTH.



Knerounas unxeHepus. MeTonbl KyJabTypbl KJIETOK M TKaHEW pacTeHUN U
#*uBOTHbIX. KpuoOanku. Comaruueckass TruOpuAu3alus W  COMAaTHUYECKUU
sMOpuorene3. lcnonb3oBaHue TaljiOMAOB B CEJICKUUU pacTeHui. [lonyuenue
MOHOKIOHANbHBIX anmumen. HMcnonvzoeanue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX
anmumen 6 meouyune. VICKYCCTBEHHOE OIUIOAOTBOpEHHE. PeKkoHCTpyKIus
SMUEKJIETOK U KIOHUPOBAHHUE >KUBOTHBIX. METO/ TpaHCIUIAHTALMKU SIAEP KIIETOK.
Texnonocuu 0300p06IeHUsl, KYIbMUBUPOBAHUs U  MUKDOKIOHANbHO20
DA3MHONCEHUSL CENIbCKOXO3AUCTNBEHHBIX KYAbIMYD.

XpoMocoMHass U TeHHass WHXEeHepusa. VICKyCCTBEHHBIM CHUHTE3 T€Ha U
koHcTpyupoBanue pekomOuHanTHbIX JIHK. Cozoanue mpanceennwvix opeanuzmos.
JlocTvKeHUsT M TMEePCHEKTUBBI  XPOMOCOMHOM UM TEHHOM  WHXEHEPHH.
DKOJIOTUYECKHUE U ITUUECKHE MPOOJIEMbl TEHHOW WHXKEHEPUH.

Menunuackue 6uorexnonoruu. [locrrenomuas nudposas meaununa. TTLHP-
TUarHocTuka. MeTaboJOMHBIN aHanu3, TEHOLICHTPUUYECKUU aHallu3 MpoTeoMa
YeJoBeKa I OIEHKU COCTOSIHUSI €ro 3J0poBbs. VCHOJIb30BaHUE CTBOJIOBBIX
kinerok. TapretHas Ttepamus paka. 3D-OuoumkeHepust s pa3pabOTKU
dbyHIaMEHTaTbHBIX OCHOB MEJUIIMHCKUX TEXHOJIOTUH, CO3JaHUsS KOMILICKCHBIX
TKaHEW CcoYeTaHHMEeM TEXHOJOTHUH TpEXMEpHOro OuompuHTHHra U ckaddonaunra
JUISL pELICHUS 3a7a4 EPCOHAIIM3UPOBAHHON MEIULIVHBI.

CoznlaHre BEKTOPHBIX BaKIMH C IEJIbl0 OOecredyeHus KOMOWHWPOBAHHOU
3amuThl OT Bo3Oyauteneir OPBU, ycraHoBieHue MOJEKYISPHBIX MEXaHU3MOB
dbyakuuonupoBanuss PHK-comepxkariux BUPYCOB, BBI3BIBAIONINX OCO00O OIACHBIC
3a00J1eBaHUS YEIIOBEKA U KUBOTHBIX.

JdeMoHCTpamuun

Tabnutel u cxembl: «HMcmnonb3oBaHWE MUKPOOPTAaHU3MOB B MPOMBIIUICHHOM
Ipou3BOACTBE», «KieTounas unxkeHepus», «I eHHas HHXKEHEPUsI».

JlabopaTopHas padota «l3yueHrne 0o0bEeKTOB OMOTEXHOIOTHNY.

IpakTnueckas padora «llonyyeHne MOJTOYHOKUCTBIX TPOAYKTOBY.

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

11 KIJACC

Tema 1. 3apoxkaeHne W pa3BUTHE 3BOJIOIMOHHBLIX MPeEICTABJIEHHH B
Oonosnoruu

OpomonronHas teopusa Y. JlapBuna. Ilpeanoceuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U Hay4yHas AearenbHocTh Y. JlapBuHa.

JIB>KyIIME CUIIbI 3BOJIIOIMY BUIOB o Y. J[apBuHY (BbICOKasi HHTEHCUBHOCTD
Pa3MHOXKEHHUSI OpraHu3MOB, HACJEJICTBEHHAs W3MEHUYMBOCTh, Oopnda 3a
CYLIECTBOBAaHHE, €CTECTBEHHBIN U UCKYCCTBEHHBII 0TOOD).



Odopmnenue cuntetnyeckoir Tteopun dBomouun (CTD). HelTpanbHas
teopuss sBoimonuu. CoBpeMeHHass 3BOJIOLMOHHAsA  Ouosorus. 3HAuYECHHE
ABOJIIOIIMOHHON T€OpUHU B POPMHUPOBAHUU €CTECTBEHHO-HAYUYHOU KapTUHBI MUPA.

JdemoHcTpanumn

[Toptpetsr: Apuctorens, K. JInnneit, XK. b. Jlamapk, 2. XK. Cent-Unep, XK.
Kroswe, Y. lapeun, C. C. UerBepukos, 1. U. [lImansraysen, Ix. Xonnein, /. K.
benses.

Tabmuupt u cxembl: «Cuctema >xuBod npuponsl (nmo K. Jlunnaero)y,
«JlectHuna xuBBIX cymectB (mo Jlamapky)», «Mexanusm (HopMHUpPOBaHUS
OpuUcrocoOieHnid y pacTeHuid U KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapiipyta myremectsust Y. Jlapsuna», «Haxonku Y. [lapBunay, «®@opmbl O0pPHOBI
3a cymectBoBaHue», «lloponbl romybeit», «MHorooOpaszue KyJIbTypHBIX (opm
KarmycTh», «I1opobl ToMaNTHUX KUBOTHBIX», «CXxeMa 00pa30oBaHUs HOBBIX BHJIOB
(mo Y. J[lapBuny)», «Cxema COOTHOUIEHUS JABWXKYIIUX CHJI DSBOJIOLUNY,
«OCHOBHBIE TTOJIO)KEHUS CUHTETUYECKON TEOPUU IBOJIOIIUN.

Tema 2. MUKPO3BOJIIOLHA U €€ Pe3yJIbTATHI

[Tonynsauust Kak 3JeMEHTapHas eauHuIa 3BOIOIUUA. COBPEMEHHBIE METO b
OLICHKM TEHETUYECKOTO pa3HOOOpa3usi M CTPYKTYphl mnonyisiuuid. M3meHenue
reHopoHJa TOMYJSIIMM KaK d3JEMEHTapHOE »SBOJIOIMOHHOE sIBJIIEHHE. 3aKOH
reHeTudyeckoro papHoecus Jx. Xapau, B. BaiinGepra.

OnemeHTapHble (aKTOphl (ABUXKYIIKME CHUJIbI) HBOJIONUU. MyTalmOHHBIN
nporecc. KomOuHatuBHass u3MeHYUMBOCTh. [Ipeiid reHOB — ciydailiHbIe
HEHANPABJICHHBIE M3MEHEHMsI 4YacToT ajieiaedl B  momyisuusax. ekt
ocHOBatensi. Jgpgexm Oymuliounozo eopaviuka. CHUdNCEHUE 2eHemuUYyecKo20
pasnoobpasus: npuyunsl u cieocmsus. llposenenue s¢ppexma opetigpa eenos 8
bonvuwux U manvlx  nonynayusx.  Mwurpanuu.  M3omsmus  TOMYJISIIH:
reorpaduieckas (IpocTpaHCTBEHHAs), Orojorndeckas (pempoayKTHBHAS).

EctectBeHHbIii 0TOOp — HampaBiusomuii Qakrtop dBomoruu. DopMel
€CTECTBEHHOTO  OTOOpa: ABWXKYIIWN, CTAOWIM3UPYIONIUN,  pa3pbIBAIOIIHMA
(mu3pyntuBHbii). [lonoBoit oTOOp. BO3HHKHOBEHHE W 3BOJIONUS COLUAIBHOTO
MOBEJICHUSI )KUBOTHBIX.

[TpucnocOONEHHOCTh  OPTaHW3MOB  KaK  PE3yJIbTaT  MHUKPOIBOIIOIIHH.
Bo3nukHOBeHHME — mpUCHOCOONEHW y  opraHu3MoB.  Apomopdo3bl U
uanoananrtanuu. [lpumepsl nmpucmnocoOaeHu y OpraHu3MoB: MOPGOIOTHIECKHE,
dusnonornyeckue,  OMOXMMHUYECKHE,  ToBeneHueckne.  OTHOCUTEIBHOCTH
MPUCIIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero xputepum u cTpykrypa. BumooOpa3zoBaHue Kak pe3yibTatr
MHUKpO3BOJIOIMU. M3onsiuus — kiaoueBo Qaktop BumgooOpaszoBanud. Ilytu u
CITIOCOOBI BH1000pa30BaHUS: aJIJIONATPUYECKOE (reorpaduyeckoe),



CUMIATPUUYECKOE (9KOJIOTUYECKOE), «MTHOBEHHOEY (monuIUIOUIU3aus,
rubpuanzanus). JJmuTeasHOCTh YBOMIOIMOHHBIX MTPOIIECCOB.

Mexanu3Mbl pOpMHUPOBAHUS OMOJIOTMUECKOT0 pa3HOOOpa3usl.

Ponb »BoMOnMOHHONW OWOJOrMKM B pa3pabOTKE HAyYHBIX METOJOB
coxpaHeHHsi 6mopa3zHooOpasusi. MUKpPOIBOJIOIMS U KOIBOJIOIHUS MMapa3suTOB U UX
x03sieB. MexaHu3Mbl (POPMUPOBAHUS YCTOWYUBOCTH K aHTHOMOTHUKAM U CIOCOOBI
O00pBOBI C HEW.

JdemoHcTpanumn

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

Tabmuupl um cxembl: «MyTallMOHHAsT W3MEHYUBOCTHY, «llomynsiuronHas
CTPYKTypa BHula», «CxeMa mposBieHus 3akoHa Xapau—BaitnOepray, «/IBmwxymiue
CWJIbl HBOJIIOLUUY, «DKOJIOTMYECKass M30JSALUs MONYJALUA ceBaHCKOM (openny,
«'eorpaduyeckas M3ONALMUS  JTUCTBEHHUIBI CHOUPCKOM UM JTMCTBEHHUIIBI
naypckoiy, «IlomynsiroHHbIe BOJIHBI YUCIEHHOCTH XMIIHUKOB U KepTBy», «Cxema
JEUCTBUSL €CTECTBEHHOro 0TOopa», «DopMbl OOpbOBI 3a CYIIECTBOBAHHEY,
«MHnycTpuanbHbii Menanu3m», «KuBbie nckomaembiey, «IlokpoBUTETbCTBEHHAS
OKpacka KUBOTHBIX), «IIpenynpexaaromnias OKpacka KUBOTHBIX),
«Dusnonoruueckue ananrtanun», «llpucrnocoOieHHOCTH OpraHu3mMoB © €€
OTHOCHUTENBHOCTBY», «Kputepuu Buna», «Bunsl-nBoiiHnkn», «CTpyKTypa BUAa B
npuponae», «CrnocoOsl BUa000pazoBanus», «l'eorpaduueckoe BUI000pa3OBaHUE
TPEX BHUJAOB JIAHJBIIICH», «DKOJOTUYECKOE BHI000pa30BaHME BHUIOB CHUHHUIY,
«JTonmurmonasl pactenuity, «KamycTHo-penedHbIi THOpUTY.

O6opynoBanue: repbapun pacTEHUH, KOJUIEKIIMM HACEKOMBIX, Yydesa MTHIl U
3BEpell ¢ MpUMepaMH pa3IMYHBIX MPUCTIOCOOJICHUM, dYydena MNTHIl U 3Bepei
pa3HBIX BHJIOB, TepOapuu pacTeHUH OJM3KUX BHUAOB, 00pa30BaBIINXCS
Pa3IMYHBIMU CIIOCOOAMHU.

JlabopaTtopHass pabora «BbIsiBIeHME HW3MEHUMBOCTH Yy OCOOEH OJHOTO
BHUI».

JlabopaTtopHass  paGora  «lIIpucmocoOiieHMs  OpraHM3MOB H  HUX
OTHOCHUTEJIbHAS 1IeJIECO00Pa3HOCThY.

JlabopaTtopnass padora «CpaBHeHME BHAOB 1O MOP(HOIOTUYECKOMY
KPUTEPUIO».

Tema 3. Maxkpo3BoJirouus 1 €€ pe3yJibTarhbl

Meronbl  HM3ydeHus MakposBosionuu. [lameoHTonormueckne  MeETOJbI
u3ydyeHus odBoiouuu. Ilepexomnsie ¢GopMbl U (PUIOTEHETHYECKHE  PSAbI
OpraHU3MOB.

buoreorpaguueckue Metroapl uzydeHus sBoiround. CpaBHeHUE (GIIOpBHI U
dbayHbl MaTEpUKOB M OCTpOBOB. buoreorpaduueckue obmactu 3emun. Bupibi-
SHIEMUKHU U PEIIUKTHI.



OMOpPHOJIOTUYECKHE U CPABHUTEIBHO-MOP(POIOTHYECKHE METOJbl H3yUECHHUS
sBOMIONIMH. ['eHeTHyeckre MeXaHW3Mbl JBOJIIOIMA OHTOTE€HE3a U TMOSIBICHUS
ABOJIOIIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE UM  aQHAJIOTUYHBIE  OpTaHBHI.
PynuMentapubie  opraHbl W aTaBU3MBL.  MOJIEKYJISIPHO-TE€HETHUECKHUE,
OMOXMMHYECKHEe U  MaTeMaTUYeCKHUe  METOJbl  M3YYCHHUS  DBOJIOIMHU.
I'omonoruunbie TeHbl. COBPEMEHHBIE METOJbI TMOCTPOEHUS (PUIOTeHETHUYECKUX
JEPEBBEB.

XPpOMOCOMHBIE MYTAIIMU U IBOJIOIHUSI TCHOMOB.

OO61ue 3aKOHOMEPHOCTH (MpaBWiia) SBONIONUU. [IpuHyun cmenvl yHKYuULL.
HeobOpatumocTs 3BostONMU. AnantuBHas paguaivs. HepaBHOMEPHOCTh TEMITOB
ABOJIIOLIAH.

JdemoHcTpanumn

[Toptpetsi: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, O. ['ekkes.

Tabmumpl 1 cxembl: «DUITOTCHETUYCCKUN P JIOMIATN», «KAPXCONTEPUKCY,
«3Bepo3yObie  smiepbl»,  «Creronedans»y,  «Punnmodute»y,  «CemeHHBIE
nanopoTHUKny», «buoreorpaduueckue 30HBI 3eminy», «Jlpeiid KOHTHUHEHTOBY,
«Penuktely, «HavanpHble cTaguu SMOPUOHATBLHOTO PA3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «l'OMOJOTMYHBIE W AaHAJOTHYHBIE OpraHb», «PyauMeHTh,
«ATaBU3MBI», «XpPOMOCOMHBIE HAOOpHI YEJIOBEKa M IIMMIIaH3e», «l IaBHBIE
HaIPaBJICHUS SBOJIONHUNY, «OO0IIHE 3aKOHOMEPHOCTH IBOJTIOIIUNY.

O6opynoBaHue: KOJJIEKIIUU, repOapuu, MYJSDKM HCKOMAeMbIX OCTAaTKOB
OpPraHU3MOB, MYJISI’KU TOMOJIOTUYHBIX, AHAJTOTUYHBIX, PYIUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJIJIEKIINM HACEKOMBIX.

Tema 4. IIpoucxoxkaenue u pa3BuTHe KU3HUA HA 3emJie

HayuHple THUNOTE3bl NPOUCXOXKIACHUS >KH3HUM Ha 3emie. AOUOTeHe3 W
naHcrepMmusi. JJoHaydHble TIPEACTABICHUS O 3aPOKIACHUU KU3HU (KPEALMOHU3M).
['mnoTe3a MOCTOSSHHOTO CaMO3apOXKACHUS )KU3HU U €€ ONpOBEpKEeHHE onbiTaMu D.
Penu, JI. Cnanmnanuanu, JI. [lactepa. [IporcxoxaeHne >kxu3Hu 1 aCTPOOHOIOTHSI.

OcHOBHbIE JTanbl HEOPraHU4ECKOU SBOJIIOLIA Y. [InaneTapHas
(reonoruyeckasi) dBOJIONUSA. XHMHUYECKAs dBOJTIONMSA. AOHOTCHHBIM CHHTE3
OpraHuyeckux BemiecTB W3 Heopranmyeckux. Ompir C. Mumnepa u I'. HOpm.
O6pazoBanne mnoauMepoB u3 MoHOMepoB. KoamepBatHas rumnore3a A. .
OmnapuHa, runoresa nepBU4HOro OynboHa JIx. XonjaeitHa, reHeTHdecKas Tunores3a
I'. Ménmnepa. Pubo3umbl (T. Yek) m runmoresa «vupa PHK» VY. TI'mnGepra.
®opmupoBaHue MeMOpaH U BOSHUKHOBEHUE MPOTOKIIETKH.

Uctopuss 3emnm u meronapl e€ wu3ydeHus. Vickomaemble OpraHuyeckue
octatku. ['eoxpoHonmorusi u e€ wmeroabl. OTHOcUTENbHAsE U aOCONIOTHAS
reoXpoHoJIOTHs. ['e0XpOHOIOrUUecKas 1IKaia: 30Hbl, 3Pbl, IEPUOJIbI, FSTTOXH.



Havanpnble stambl opraHudeckor 3BOJOLMU. [losBiIeHME ©  ABOMIOLUA
NEPBBIX KIETOK. DBotoLUs MeTabonu3Ma. BO3HMKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOIIEHKM KaK aHaJOr MEepPBbIX Ha 3emile COOOIIECTB.
Crpomaronutsl. [IpokaprOTHI U yKapUOTHI.

[IpoucxoxieHre 3ykapuoT (CUMOHOreHe3). DBOIIOIMOHHOE POUCXOKACHHUE
BUpYCOB. IIponcxokneHne MHOTOKIETOYHBIX OpraHu3MOB. BoO3HHMKHOBEHHE
OCHOBHBIX I'PYIIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIE 3Tanbl 3BOJIOUMU BbICIIMX pacTeHU. OCHOBHbIE apoMOP(O3bI
pacreHui. Bpixox pacreHunt Ha cymy. l[losBieHue CHIOpPOBBIX pacTEHUU W
3aBoeBaHne umu cymu. CemeHHble pacTeHus. lIponcxoxkaeHue LIBETKOBBIX
pacTeHU.

OcHOBHBIE 3Tallbl 3BOJIOLMHU KUBOTHOTO Mupa. OCHOBHBIE apOMOP(O3bI
KUBOTHBIX. BeHnckas dayna. KemOpuiickuii B3pbIB — MOSBICHHUE COBPEMEHHBIX
TtunoB. [lepBbie XOpa0BbIE )KMBOTHBIC. JKU3Hb B BOJIE. DBOIOLMS MO3BOHOUYHBIX.
[Ipoucxoxnenue ampubuit u pentwiuid. [IpoucxoxxaeHne MIIEKONUTAIOMIMUX U
ntul. [lpuniun xmodyeBoro apomopdoza. OcBoeHue O€ClO3BOHOYHBIMU |
MO3BOHOYHBIMU KUBOTHBIMHU CYIIIH.

PasButre xu3HM Ha 3emie MO 3paM U MepuoiaM: apxei, MPOTEepO30u,
nmajgeo30i, Me3030H, KaiHo30#. OOmas XapakTepucTHKa KiIuMarta H
reoJIOrMYecKuX ImpoleccoB. llosiBneHWe MW pacuBEeT XapaKTEPHBIX OpPraHU3MOB.
VYrieobpa3oBaHue: ero ycIoBUs U BIUSHUE HA Ta30BbI cOCTaB aTMOC(hEpHI.

MaccoBble BBIMUpPAaHHSI — SKOJOTMYECKHUE KPHU3UCHI Ipouuioro. [IpuduuHel u
CJIEJCTBUSI MACCOBBIX BbIMHUpaHUN. COBPEMEHHBIM HKOJOTMYECKUN KPHU3HUC, €ro
ocobennoctu. [Ipobnema coxpanenus: bnopazHooOpasusi Ha 3eMIe.

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

JdemoHcTpanumn

[Hoptpetsi: @. Penu, JI. Cnamnanuanwu, JI. ITlactep, . . Meunukos, A. U.
Omnapumn, [Ix. Xonneiin, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmumpe! u cxeMbl: «Cxema onbita @. Peqny, «Cxema ombita JI. [lactepa mo
M3YUYEHUIO CcaMo3apokJeHusi xu3Hu», «Cxema ombita C. Mwmnepa, I'. FOpny,
«JTambl  HEOPraHWYECKOW  HBOJIONUNY»,  «['€oXpoHONIOrMYecKas  IIKajaay,
«HayvanbHble 3Tanbl OpraHUueckoi 3BoOLMNY, «CxeMa o0pa30BaHUS HYKAPUOT
nyTéM cumOuoreneza», «Cucrema XUBOM mpuponb», «CTpoeHue BUpYycCay,
«Apomopdossl  pactenuit», «PuHHOPUTEY, «OTHOKIETOYHBIE BOJAOPOCINY,
«MHOroKnIeTouHble BOJOpOCINY», «Mxu», «llanopoTHukmn», «l 0JI0CEMEHHBIE
pacteHuss», «Oprasbl LBETKOBBIX pacTeHUi», «Cxema pa3BUTUA KUBOTHOTO
Mupa», «ApomMopdo3bl KUBOTHBIX», «lIpocreitmney, «KuiiedHomnoaocTHIE,
«IInockue YEPBUY, «YneHucroHoruey, «PBIOBIY, «3€MHOBOIHBICY,



«IIpecmbikaromuecs», «lItume», «Mnekonuraromuey, «Pa3BUTHE KU3ZHU B
apXxeuckou spey», «Pa3zBuTHe KU3HU B NPOTEPO3OUCKON 3pey, «Pa3Butre XKU3HU B
MAJIEO30UCKOU dpey», «Pa3BuTHe KU3HU B ME3030MCKOU 3pe», «Pa3BUTHE KU3HU B
KalHO30MCKOM 3pe», «COBpEMEHHAsI CUCTEMA OPraHUYECKOTO MUPAY.

O6GopynoBaHue: repOapuu pacTEHUM Pa3IUYHBIX OTACJOB, KOJUICKIIUU
HACEKOMBIX, BJIAXKHBIC MPENApaThl KUBOTHBIX, PAKOBUHBI MOJIJTFOCKOB, KOJJIEKIIUU
WTJIOKOXKHUX, CKEJIEThl I[MO3BOHOYHBIX JKMBOTHBIX, 4Yyuesla MTHI[ W 3BEpe,
KOJUIEKIIMM OKAaMEHEJIOCTEH, MOJIE3HBIX MCKOMAEMBIX, MYJSDKH OpPraHWYeCKHUX
OCTaTKOB OPTraHU3MOB.

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

JlaGoparopuas padora «/3yueHHMe M ONUCAHME MCKOMAEMBIX OCTATKOB
JIPEBHUX OPTraHU3MOBY.

IIpakTuueckass padora «M3ydeHne 0COOCHHOCTEH CTPOCHHUS PACTCHUIA
Pa3HBIX OTJICJIOBY.

IIpakTuueckas padora «/3yueHne ocoOEHHOCTEH CTPOCHUS MO3BOHOYHBIX
KUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJJ0BeKa — AaHTPOIOIeHe3

Paznensl 1 3agaun aHTpONonaorud. MeTo bl aHTPOIIOJIOTHH.

CraHoBIIEHHE TPEACTABICHUA O IMPOUCXOKICHUM 4YeJIOBeKa. Penurnosnbie
B033peHUsl. COBpEMEHHBIE HAYYHBIE TEOPUU.

CX0ACTBO YeNoBeKa C )KMBOTHBIMU. CUCTEMATHYECKOE MOJIOKEHHUE YEIIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA  C  JKMBOTHBIMH:  CPAaBHUTEIBHO-
MOpPQOJIOTHIECKUE, AMOPHUOJIOTHIECKHE, br3M0JI0r0-0MOXUMHUYECKHE,
noBefeHyeckre. OTINYMS YeIOBEKa OT KMBOTHBIX. [IpAMOX0XKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE rOJOBHOrO MO3ra U BTOPOM CUTHAJIBHOU
CHUCTEMBI.

JBuxyime cuibl (PaKkTopbl) aHTPOIMOTEHE3a: OMOIIOTUYECKHE, COIMATIBHBIE.
CooTHoIeHre OMOIOTHYECKUX M COLUATBHBIX (DAKTOPOB B aHTPOIIOTECHE3E.

OcHOBHbBIE CTaAuu aHTpororeHeza. PanHue uenoBekooOpa3Hble 00€3bSIHbBI
(IpOKOHCYJIIBI) U PaHHUE MOHTUABI — OOIIKE MPEIKH YeIOBEKOOOPA3HBIX 00€3bsIH U
moJieid. ABCTpaJONUTEKH — JBYHOTHE MpEIKH Jtojeid. YeaoBek yMmelnbli, nepBbie
W3TOTOBJIEHUA OPYIHM Tpyaa. UenoBeK MpsIMOXOISIIMN U MEPBBIM BBIXOJ JIFOACH
3a mpemensl  Adpukn. YenmoBek reWmenpOeprckuid  — OOmMMIA  TIPEIOK
HEAHJEPTAIBCKOTO YEJIOBEKA M YEJIOBEKA Pa3syMHOro. YenoBeK HeaHIAEpTaIbCKUM
KaK BHUJ JIOJEH XOJIOJHOTO KiauMaTa. YenoBeK pa3yMHbId COBPEMEHHOTO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a nmpenenamMu AdQpuku.
[TameoreneTnka u najJIeOreHOMHMKA.



DBOJIOLKSA COBPEMEHHOIO 4eloBeKa. EcTecTBeHHBI OTOOp B MOMYJSLUAX
yesioBeka. MyTaluuMoOHHBIM mpouecc W noiaumopdusm. [lonynsuuoHHBIE BOJIHBI,
npeiid reHoB, murpanus U «3OQPEKT OCHOBATEINS» B MOMYJISIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. IloHdatue o pace. bomplume pacel: eBponeougHas
(eBpasmiickasi),  aBCTpajo-HETpougHas  (PKBaTOpUaibHAas),  MOHTOJOHIHAsS
(a3maTcko-amepukaHckas). Bpemss u myTu paccelieHHs 4YeloBeKa IO IUIaHEeTe.
EnuncTtBOo  uyenmoBeueckux — pac.  HaydHas  HECOCTOATENBHOCTh — pacu3Ma.
[IprcnocoONEHHOCTh YelOoBeKa K pa3HbIM YCIOBHUSM OKPYXKAIOIIEH Cpebl.
Bnusinue reorpaduueckoit cpenbl U Apeiida reHOB Ha Mopdosoruio u
(pU3HOIOTHUIO YEIOBEKa.

MexaucuMIuIMHapHble  MeTOJbl B (usuueckoil  (OMOJIOTrHYECKOM )
AHTPOIIOJIOTHHU.  ODBOJIIOUMOHHAS ~ AHTPOINOJOTHMA U MAJCOaHTPOIOJIOTHS
YEJIOBEUYECKUX NOMYJSALMNi. buocomumanbHble MCCIEA0BaHUS NPUPOIbI YEJIOBEKa.
HccnenoBanne KO3BOIIONUH OMOJIOTHYECKOTO U COLIMATBHOTO B YEJIOBEKE.

JdemoHcTpanumn

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

Tabnuuel U cxembl: «MeTobl aHTPOIIOIOTUNY, «I 0JIOBHON MO3T YelIOBEKay,
«YenoBekooOpa3Hbie 00€3bsiHb», «CKeleT 4YelloBeKa U CKENeT IIHUMIIaH3ey,
«PyIMMEHTHI U aTaBU3MbD, «JIBUKYIINE CUIIBI aHTPOIIOTEHE3a», «IBOJIOLIMOHHOE
IpEBO  4eJoBEKa», «ABcTpanonuTtek», «YenoBek  ymenbli», «YemoBek
NpAMOXOAAINNY, «/lenucoBckuii yenoek» «Heannepranpup», «KpoMaHbOHIIBIY,
«IIpenku yenoBekay, «ITarbl IBOIIOLNH YEJIOBEKay, «Packl uemoBekay.

OGopynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TMPEeIMETOB  MaTepHaIbHOU
KyJIbTYphl ~TPEIKOB 4eNOBEKa, penpoaykiuu (doTorpaduu) KapTUH C
MU]OJIOTHYECKUMU U OUOJCHCKHMMHU CIOKETaMU IIPOMCXOXKICHUS 4YeoBeKa,
doTorpaduu HaX0JOK UCKOMAEMbBIX OCTATKOB YEJIOBEKA, CKEJIET YEIOBEKa, MOJIEIb
yeperna 4YejaoBEeKa M uepena I[IMMIIaH3€, MOJEIb KHCTH YEJIOBEKA U KHCTHU
IMMIIAH3€, MOJIEIIA TOPCa MPEIKOB YETIOBEKA.

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

IIpakTuueckas padora «/3yueHue 3KOJOTMUECKUX afanTaluid YeTOBEKa.

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

3apokzieHrne u pa3BuTue dKojoruu B Tpymax A. I'ymbonsara, K. @. Pynbe,
H. A. CesepnoBa, 3. I'ekkensa, A. Tencnu, B. H. CykauéBa. Paznensl u 3amauun
3KoJIoruu. CBsI3b 3KOJIOTUU C JPYTUMU HAYKaMH.



Mertonbl 3konoruu. IloneBble HaOMOIEHHS. DKCHEPUMEHTBHI B 3KOJIOTHH:
NpUpOAHbIE U JlabopaTopHble. MoJeaupoBaHue B 3KOJOTMH. MOHUTOPUHT
OKpY’Karoleh Cpeibl: JIOKAIbHBIN, pETHOHATBHBIN U TTTI00ATBHBIM.

3HaYeHUE OKOJOTMYECKMX 3HAHUM I YEJOBEKa. OKOJIOTMYECKOE
MHPOBO33pPEHUE KaK OCHOBAa CBS3€H denoBedecTBa ¢ NpUponoil. PopMupoBaHUE
DKOJIOTHYECKOMN KYIBTYpbI U 3KOJOTHYECKON I'PaMOTHOCTH HACEJICHMUS.

JdemoHcTpanumn

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

Tabnuupel u cxembl: «Paznensl skojorumy», «Metonbl 3konorum», «Cxema
MOHUTOPHHIA OKPYXAIOIIEN Cpeb».

JlaGopaTropuasi padora «3yuenue METOJIOB AKOJIOTUYECKUX
UCCIIEIOBAaHUI.

Tema 7. Opranusmsl U cpeia 00UTAHUS

Dxosiorudyeckre (PakTopsl U 3aKOHOMEPHOCTH UX JercTBus. Knaccudukanus
HKOJIOTHYECKUX (DAaKTOPOB: aOMOTHYECKUE, OMOTHYECKHE, aHTpornorennsie. O0ime
3aKOHOMEPHOCTH JIEUCTBUS 3Konorndeckux (akropos. [IpaBuino munumyma (K.
Mmpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOHOHTHBIE
OpraHU3MBlI.

Abuotnueckue ¢akropsl. CBeT Kak sKonorudeckuit ¢dakrop. JleiicTBue
Pa3HBIX YYAaCTKOB COJHEYHOrO CIIEKTpAa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTeHHl M JKMBOTHBIX IO OTHOLIEHHIO K cBeTy. CHUTrHaibHas poJib CBETA.
doTonepuoanu3M.

Temmepatypa Kkak »dKoJiorHUecKuil ¢akTop. JlelicTBue TeMmmepaTrypsl Ha
opranu3mbl. [ToHKUIOTEpPMHBIE U TOMOMOTEPMHBIE OPTaHU3MBI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

BnaxHocth kak skomorumdeckuit ¢akrop. IlpucmocoOneHus pacteHun K
nojJiep >KaHuio BogHOTO Oanmanca. Knaccudukamuss pacTeHU MO OTHOIICHHUIO K
Bojie. [IpucnocoOseHust >KMBOTHBIX K U3BMEHEHHUIO BOAHOTO PEKUMA.

Cpensl oOuTaHUsT OPTaHU3MOB: BOJIHAS, HA3€MHO-BO3/YyIIHAs, MOYBEHHAs,
ryOMHHAasT  TOATOYBEHHAs, BHYTpHOpraHuU3MeHHas.  DHU3UKO-XUMUYECKHe
OCOOCHHOCTH cpea o0uTaHus opraHu3MoB. lIpucnocoOneHust OpraHu3MoB K
YKW3HU B Pa3HBIX Cpelax.

buonornueckue putmbl. BHemiHue u BHyTpeHHUE pPUTMBI. CyTOYHBIE H
roauyHbie puTMbL. [IpHcnoco0IEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUH JKU3HU.

Kuznennoie Qopmbl opranuszmoB. llonsitue o Ku3HeHHOU (opme.
XKusznennsie (HOpMbI paCTEeHUI: JE€PEBbsI, KyCTAPHUKH, KyCTAPHUYKH, MHOTOJICTHHUE



TpaBbl, OJHOJICTHUE TpaBbl. JKu3HEHHbIE (OPMBI KUBOTHBIX: THUIPOOHOHTHI,
reoOMOHTHI, a9pPOOUOHTEI. OCOOCHHOCTH CTPOEHUS U 00pa3a KU3HHU.

buornueckue (baKTOopBHI. Buner OMOTUYECKUX  B3aUMOJCHCTBUNA:
KOHKYPEHIIUS, XUITHUYECTBO, cuMOn03 u ero ¢hopmel. [lapazutusm, xoomepaius,
MyTyajau3M, KOMMEHCAIN3M (KBapTUPAHTCTBO, HaxieOHnuecTBo). Hetpoduueckue
B3auMoOJieHcTBUsL  (Tomuueckue,  (opuueckue, ¢dadpuyeckue). 3HAUYCHUE
OMOTHYECKUX B3aUMOJICUCTBUU IS CYIICCTBOBAHHMS OPTraHU3MOB B Cpeje
obutanus. [[puHIIUI KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoHcTpanumn

Tabmumbel U cxembl: «Okoyiorudeckue (GakTopel», «CBETOBOM CIEKTPY,
«IKOJIOTUYECKHE TPYIIbI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TerIoKpOBHBIC
KUBOTHBIE», «XOJOJHOKPOBHBIC JKUBOTHBIC», «DU3MOJOTHYECKUE aJanTaiuu
KUBOTHBIX», «Cpeabl OOWTaHUS OpPraHU3MOBY», «bBHUOJIOTHYECKHUE PUTMBIY,
«Kuznennsie  Qopmbl  pacteHuil», <«OKuszHeHHble  (DOPMBI  KHUBOTHBIXY,
«IKocucTeMa MHUPOKOJIUCTBEHHOTO Jiecay, « IKOCHCTEMa XBOMHOrO Jecay, «llenu
nuTaHus», «XumHudectBo», «llapazutuszm», «Konkypenmus», «CuMOno3y,
«KommeHncanuzmy.

O6opynoBanue: repdapud pacTEHUH W >KUBOTHBIX, MPUCIHOCOOJICHHBIX K
BIMSHUIO DPA3JMYHBIX OKOJIOTHYECKUX (PaKTOpoB, repdapuu CBETONIOOUBBIX,
TEHETIOOMBBIX W TEHEBBIHOCIMBBIX PACTEHUM, CBETOJIIOOMBBIC, TEHEIIOOUBBHIE U
TEHEBBIHOCIMBbIE KOMHATHBIE pAaCTEHUs, TepOapui U KOJUIEKIUU TEIIOTI00UBDIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PACTEHUM, dydelsia ITHUIl M 3BEpeil, repdapun
pacTeHUi, OTHOCAIIUXCS K Turpodutam, Kcepoduram, Me30huTaM, KOMHATHBIE
pacTeHus] JaHHBIX TPYIII, KOJUICKIIUU >KUBOTHBIX, OOMTAIONIMX B PA3HBIX Cpeaax,
repOapu M KOJUICKIIMM PACTEHUH M IKUBOTHBIX, OOJIAAIONIUX YepTaMHU
IPUCTIOCOOJIEHHOCTH K CE30HHBIM M3MEHEHUSM YCJIOBUH KU3HMU, repObapuu u
KOJUICKITUU DPACTEHW M >KUBOTHBIX PA3IUYHBIX >KU3HEHHBIX (DOpPM, KOJUIEKIIMH
KUBOTHBIX, YUACTBYIOIIUX B PA3TNYHBIX OMOTUYECKUX B3aMMOICHCTBHSIX.

JlabopaTopHasi padora «BbISBICHHE TMPUCIIOCOOIICHHN OpPraHu3MOB K
BIIUSIHUIO CBETA».

JlaGopatopHasi pabora «BpbIsBIeHHE NPUCITOCOOJICHUM OPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPBI».

JlabopaTtopHass padora «AHATOMHYECKHE OCOOEHHOCTH pACTeHHN U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Dxosiorust BUA0B U MOMYJISIIIMH

DKOJIOTUYECKHE XapaKTEPUCTUKU  TOMYJISIHUU. [Monynsiiust  Kak
Oouosiornueckas cuctema. Poiab HEOMHOPOAHOCTH cpelibl, GU3NYECKUX OaphEPOB U
0COOEHHOCTEWM OUOJIOTHUU BUAOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonynsiiiuii. OCHOBHBIE TIOKa3aTeAW MOMYJALMU: YHUCIEHHOCTb, IUIOTHOCTb,



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

DKOJIOTHYECKasT CTPYKTypa nomyianuu. OUeHKa YUCICHHOCTH MOMYJISAIUU.
JluHamuKa monmyisauMu U €€ perysiauus. bUOTHYECKUH IMOTEHUMA IOIYJISALUU.
MoaenupoBaHue TMHAMHUKA NoNyJsinui. KpuBble pocTa YUCIEHHOCTH MOMYJISIIUAH.
KpuBbie BbDKMBaHUS. Perynsiuss YUCICHHOCTH TOMYJALUN: poJib (PaKTOPOB,
3aBUCAIINX U HE 3aBUCSIINX OT IIIOTHOCTH. JKOJOTUUECKHE CTPATETrur BUJIOB (I- U
K-ctparerun).

[TonsiTue 00 sKoJOTMUYECKON HUIEe BHaa. MectooOutanue. MHoromepHas
MoJzienb dKojormueckor Humu Jx.M. XarunmHcOHa. Pa3sMepsl 3KOJIOTMYECKOU
Huid. [loreHunanbsHas U peaaTu30BaHHAS HUIIIM.

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

3aKOHOMEPHOCTH TIOBEACHUSI M MUTpalldid >KUBOTHBIX. buosiornueckue
WHBa3UM 4Yy>KEPOJIHBIX BUIOB.

JdemoHcTpanumn

IToptper: Jx. Y. XaTunHCOH.

Tabmumbel M cXeMbl: «DKOJIOTHYECKHE XapPaKTEPUCTUKU  TOMYJISIIUNY,
«lIpocTpancTBeHHas  CTpyKTypa  TmonyJjsiuuu», «Bo3pacTHble  nmpaMuabl
nonynsuuny, «CKOpPOCTh  3acelieHHsl TMOBEPXHOCTH 3€MJIM  Pa3IUYHBIMU
opranuzMamMm», «Mogenb s3kosorndeckort HumM k. M. XatunHconay.

O6opynoBaHue: repoapuu pacTeHUM, KOJUICKIIMH )KHBOTHBIX.

JlabopaTtopHass  paGora  «llpucrmocoOneHuss ceMssH  pacTeHMH K
PAaCCEIICHUION.

Tema 9. Jkos0rusi co001ECTB. IKOJOTHYECKHE CHCTEMBbI.

CooOmectBa opraHu3MoB. buorneHo3 u ero crpykrypa. CBA3u MEXIy
OpraHu3MaMHy B OMOILIEHO3E.

OkocucteMa kKak OTKpbiTas cucteMa (A. JIx. Tencnu). DyHKUHUOHATbHbBIE
OJIOKM OpraHMW3MOB B DKOCHUCTEME: MPOIYICHTHI, KOHCYMEHTBI, PEIYIICHTHI.
Tpoduueckne ypoBHH. Tpoduueckme menum M ceTH. AOHOTHYSCKHE OJOKH
skocucTeM. [10uBBI U Wbl B 3KocucTemMax. KpyroBopoTr BEmecTB 1 MOTOK YHEPTUHU
B OKOCHCTEME.

OcHOBHbIE  TOKa3zaTeldu  dKocucTeMbl. buomacca u  mpoaykunusi.
DKOJOTUYECKHUE MMUPAMUIBI YUCEN, OMOMACCHI U SHEPTHH.

Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpotiku. Daykmyayuu.
HamnpaBnienHble 3aKOHOMEpHBIE CMEHBI c000IIecTB — cykueccuu. llepBuunbie U
BTOPUYHBIE CYKIIECCUM W WX NPUYUHBL. AHTPOIOTCHHBIE BO3JICHUCTBUS Ha
cykueccun. KinnmakcHoe cooOiiectBo. bropasHooOpa3ue u mojiHOTa KpyroBopoTa
BEILIECTB — OCHOBA YCTOMYMBOCTU COOOIIIECTB.



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

AHTpPONIOTEHHBIE JKOCHCTEMBI. ArposkocucreMa. ArpoueHos. Pazmuuus
MEXK1y aHTPOTIOT€HHBIMH U TPUPOIHBIMH SKOCUCTEMAMH.

Yp6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocuctem. [opoackas
braopa u ¢ayna. CunanTponuzanus Topoickod (ayHsl. buonorumyeckoe u
X031iICTBEHHOE 3HAUYCHNE arPOIKOCUCTEM B YPOOIKOCUCTEM.

3akoHOMepHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUI OpraHU3MOB B
aKkocuctemax. Ponv kackadno2o 3ggekma u 6udo8-30uhpukamopos (Kirouesvix
8U008) 8 PyHKYUOHUposanuu skocucmem. [lepeHOC PHEPTHH W BEIIECTB MEXKIY
CMEXHBIMH 9KOCHUCTEMaMHU. Y CTOWYMBOCTh OPTaHU3MOB, TOMYJISIUNA U SKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX U aHTPOTIOT€HHBIX BO3JICHCTBUIA.

Mexanusmul 8030elicmaus 3GepA3HEHU pPA3HbIX Mmunos Ha
CyOOpP2aHU3MEHHOM, OP2AHUBMEHHOM, NONYIIAYUOHHOM U IKOCUCEMHOM YDOBHSIX,
OCHOBbl ~ IKOJ02UYECKO20  HOPMUPOBAHUSA  AHMPONO2EHHO20  8030€liCMBUsL.
MeTo0710THS MOHUTOPUHTA €CTECTBEHHBIX M aHTPOIMOTEHHBIX 3KOCHCTEM.

JdemoHcTpanumn
[Toptpert: A. JIx. Tencnu.
Tabmuupt u  cxembl:  «CTpykrypa  OuoneHo3a»,  «IKocucTeMma

MIMPOKOJIMCTBEHHOTO Jieca», «DKOCUCTEMA XBOMHOTrO Jiecay, «DyHKIMOHAIbHBIE
TpyHIbl OPraHu3MOB B 3IKocucTeMe», «KpyroBopoT BelIecTB B HKOCHUCTEMEY,
«llenu mutanus (rmacTOUIHAS, TETPUTHAS)», «IKOJOTHUUECKAs MUPAMHUIA YHUCET»,
«OKonoruyeckas nmupamuia OMoMacch», «IKOJOTHUECKas MUpaMuia SHEPTUN»,
«O06pazoBanue 6onotay, «llepBuunas cykueccus», «BoccTaHoBieHuUE Jeca mocie
noxkapay», «JKocucTemMa 03epay, «ArporeHos», «KpyroBopoT BemecTB U MOTOK
SHEPTUU B arporeHo3e», «[Ipumeps ypooskocuctem».

O6opynoBaHue: repOaprun pacTCHUH, KOJUICKIIMM HACEKOMBIX, Yydelia MTHI] U
3Bepei, repOapuu KyJbTYPHBIX U JUKOPACTYIIMX PACTCHU, aKBapUyM KaK MOJEIb
HKOCHUCTEMBL.

IIpakTnueckas padora «3yueHue u onucanue ypo03KOCUCTEMBDY.

JlabopaTtopHas pabGora «l3yueHue pa3HOOOpa3us MEIKUX MOYBEHHBIX
YICEHUCTOHOTHX B Pa3HBIX IKOCUCTEMAX).

IKCKypeHusi «IKCKypCHsl B TUIIMYHBIAN OmoreorieHo3 (B ayOpaBy, Oepes3HsiK,
SJBHHK, Ha CYXOJIOJIbHBINA WM TIOWMEHHBIN YT, 03€p0, O0JI0TO)».

IKCKypeusi «IKCKypCUs B arpodKOCUCTEMYy (Ha TMOJie WM B TEIIUNYHOE
XO3SIUCTBO)».

Tema 10. buocdepa — riiodanbHast IKOCHUCTEMA

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



VYuenue B. U. Bepuaackoro o 6uocdepe. O6nactu 6uochepsl u e€ coctan. Kupoe
BELECTBO OHOC(hephl U ero GyHKIUU.

3aKOHOMEpPHOCTH cyliecTBoBaHUsl O6uochepbl. OcobeHHOCTH OMOCchepbl Kak
ri100aIbHOM 3KocHcTeMbl. J{uHaMuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEILIECTB U OMOreoXMMHUYECKUE IUKIBI (yriieposia, a30Ta). PUTMUYHOCTD SBJICHUM
B Ouocdepe.

3oHanbHOCTh Ouochepsnl. [lonstue o Omome. OCHOBHBIE OUOMBI CYIIU:
TYyH/Ipa, XBOWHBIC Jieca, CMEIIIAHHBIC U IIIUPOKOJIUCTBEHHBIE JIeCca, CTENH, CABaHHBI,
MyCTBIHU, TPOITMYECKHUE JIECa, BHICOKOTOphs. KiuMar, paCTUTENIbHBIA U KUBOTHBIM
Mup OMOMOB CYIIIH.

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

JdemoHcTpanumn

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

Tabnmuuer u cxembl: «['eocdeprsr 3emnny», «KpyroBopor azora B mpupoae»,
«KpyroBopoT yrinepoma B mpupoae», «KpyroBopor kuciopoga B HpUpOJe»,
«KpyroBopoT Boasl B mpupojae», «OcHOBHBIE OMOMBI cymmmy, «Kiaumartnueckue
nosica 3emnmy», «Tynapay», «Taiira», «Cmemannasiii gecy», «IIIMpoOKOIMCTBEHHBIN
necy, «Cremnby, «CaBanHay, «IlycTeiasy, « Tponudeckuit necy.

Oo6opynoBanue: repdapuu pacTeHU pa3HbIX OMOMOB, KOJIJIEKIIMH KUBOTHBIX.

Tema 11. YestoBek u oKpy:kaoinas cpeaa

DKOJIOTUYECKUE KPU3UChI M WX TMpUYUHBL. Bo3zaeiicTBue denoBeka Ha
ouocepy. 3arpszHenune BO3AymIHON cpensl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BoAHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymienwe mnouBel. Oxpana
MIOYBEHHBIX pecypcoB. M3MeHeHue Kumara.

AHTpPONIOTEHHOE BO3/ICMCTBUE HA PACTUTENbHBIA M KUBOTHBIA Mup. OXpaHa
PACTUTENBHOIO W JKMUBOTHOrO MHUpa. OCHOBHBIE MPUHLHUIIBI OXPaHbl MPUPOJBIL.
Kpacaele xHuru. OcobGo oxpansembie mpupoganbie tepputopun (OOIIT).
Boranndeckue casibl ¥ 300JI0THYECKHE TaPKHU.

OCHOBHbIE TPHUHIUIIBI YCTOMYMBOIO PA3BUTHSl UYEIOBEUYECTBA WM IPUPOJIBI.
PanvonanpHO€  MPUPOJOMONIB30BAHME M COXPAaHCHHE  OMOJIOTHYECKOTO
pasHooOpasus 3emiau. OOmmMe 3aKOHOMEPHOCTH TJIOOATBHBIX HSKOJOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €r0 BEPOATHBIE MOCIEACTBHUS.

Pa3BuTtrie METOJIOB MOHUTOPUHIA Pa3BUTHUS ONACHBIX TEXHOTECHHBIX
nporieccoB. Cucmemmuvle ucciedosanus nepexooa K pecypcocbepezaroweli u
KOHKYPEeHmOocnocoonou snepeemuxe. buonozuueckoe pasnoodpasue u buopecypcul.
Hayuonanonuvie ungopmayuonusvie cucmemvi, odecneuusaowue O00CMyn K
ungopmayuu no cocmoanuro OMOeNbHLIX U008 u dkocucmem. OcHogvl



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

JdemoHcTpanuun

Tabmuupl u  cxeMbl:  «3arpsi3HeHHe  atMocepbl»,  «3arpsi3HEHUE
ruapocdepbl», «3arpsi3HeHue nouBbl», «llapHukoBbll  3PdekT», «Ocobdo
OXpaHsieMble MPUPOJIHbIE TEPPUTOPUNY, «MOAEIN YIPaBIIEMOT0 MUPAy.
O6opynoBanue: ¢dororpaguu OXpaHsSEMbIX pacTeHU U KUBOTHBIX KpacHoit
kHUr" Poccuiickoit @enepannu, KpacHOM KHUTH peruoHa.



IIJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMucsl TMPOrpaMM CpefaHero oOmiero oOpa3oBaHUs: JUYHOCTHBIE,
MeTanpeIMETHbIC U MPEIMETHBIC.

B cTpykType TMYHOCTHBIX PE3yIbTATOB OCBOEHUS MPOTPAMMBI MO OUOJIOTHUU
BBIZICJICHBI CJICAYIOIINE COCTABIISIIONINE: OCO3HAHKHE OOYUYarOIIMMUCA POCCUUCKOM
IPaXKIAHCKON UJICHTUYHOCTU — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONPENACIICHUIO, Haluuue Mmomusayuu K OOyUYECHHIO  OHOJIOTHH,
yejieHanpasienHoe pazeumiue BHYTPEHHUX YOEXKICHUW JIMYHOCTH HAa OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O00YYAIOIITUXCS PYKOBOJICTBOBATHCS B CBOEH
NEATeIbHOCTH II€HHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMH, TMPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  O0pa3OBaHUs, Haluyue  NPABOCO3HAHUS  DKOJIOTHYCCKOU
KYJIBTYPBI, CHOCOOHOCMU CMABUMb TIETU U CTPOUTH KU3HECHHBIC TIJIAHBI.

JIMYHOCTHBIC PE3yJIbTaThl OCBOSHUS MPOTPaMMBbI 110 OMOJIOTHMH JOCTUTAOTCS
B EIUMHCTBE Y4YeOHOM U BOCIUTATEIBHOW JEATEIIBHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMHU, UICTOPUYECKUMHU U JyXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMH, MPUHITBIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT IIpoIieccaM CaMOIIO3HAHHS, CAMOBOCIIMTAHUS U
CaMOpAa3BUTHS, Pa3BUTUSI BHYTPEHHEH MO3ULMHU JIMYHOCTH, NATPUOTHU3MA U
YBOKEHHUS K 3aKOHY M IMPABOIMOPSAKY, YEJIIOBEKY TPyJa M CTapIIeMy IMOKOJICHUIO,
B3aMMHOT'O YBa)KCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIEIUI0 H
TpaJIuXsIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickoint denepanyu, npupoae u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3yJibTaThl OCBOEHHUs YyuyeOHOro mpenmera «buomorus
JIOJIKHBI OTPAXKaTh TOTOBHOCTh M CIIOCOOHOCTH 00YYaIOMIUXCSl PYKOBOJICTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEH IMO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIMM, TIO3UTUBHBIX BHYTPEHHHX  YOEXIEHHI, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM TIEHHOCTSIM POCCHUCKOTO O0OIIecTBa, PACHIUPEHHE >KU3HEHHOTO
OMbITa U OMbITA JAEATEILHOCTU B MPOILIECCE pean3allii OCHOBHBIX HaIpaBICHUM
BOCIIUTATENIbHOM JIESITENIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaKaaHCKOT0 BOCIIUTAHNS:

c(hOpMUPOBAHHOCTb IPakKAAHCKOM MO3UIIMU 00YYaIOIIEeTroCsl KaK aKTUBHOTO U
OTBETCTBEHHOT'0O 4JIEHA POCCUUCKOTO OOIIECTBA;

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



FOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IIPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4YEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJHECHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMpENENsiTh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATD €€;

YMEHUE YYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJICH C Pa3HBIMU YOEKICHUSAMH, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLIMAIbHBIM NIOJIOKEHHUEM;

TOTOBHOCTh K COTPYJAHUYECTBY B MPOLECCE COBMECTHOTO BBIIIOJIHEHUS
y4eOHBIX, TI03HABATENIbHBIX W MCCIEIOBATEIbCKUX 3a/ad, YBaXXUTEIHHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpPU OOCYXKJIEHHH CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIePKAHMUS;

TOTOBHOCTh K TYMaHUTAapHON U BOJOHTEPCKOM AEATEIBHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hopMUPOBAaHHOCTH POCCUUCKOM TPaXKIaHCKOMN UJICHTUYHOCTH,
NaTPUOTU3MA, YBAKEHHS K CBOEMY HapoOJly, YyBCTBAa OTBETCTBEHHOCTH NEPEN
Ponunoii, ropmoctu 3a cBOM Kpai, cBOO PoauHy, CBOU S3BIK U KYJIBTYpPY,
IIPOIIIOE U HACTOSIIEE MHOIOHAIMOHAIILHOIO Hapoaa Poccnu;

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

CIIOCOOHOCTh OIIEHMBATHh BKJIAJ POCCHUCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJOTHHU, TMOHUMAHUS 3HA4YCHHUS OWOJOTMU B TO3HAHWH 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

ujaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIyKeHHMIO W 3ammre OTeuecTsa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS

OCO3HAHUE JYXOBHBIX HEHHOCTEN POCCUMCKOT0 HApOa;

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

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMUYHUBOr0O OYyIIEro;

OTBETCTBEHHOE OTHOILLIEHHWE K CBOMM POJMTEIISIM, CO3IaHUIO0 CEMbU HAa OCHOBE
OCO3HAHHOTO TMPHUHATHA [EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauusiMHu Hapo0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYasi ICTETUKY ObITa, HAYYHOTO H
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHUI;

MMOHUMAaHHE 3MOLMOHAIIBHOTO BO3CUCTBHS AKUBOW MPUPOJIBI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIPKEHHUIO B Pa3HbIX BHUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JTIMYHOCTH;

S) ¢u3uyeckoro BocnuraHusi, GOPMHPOBAHMS KYJAbLTYPbl 3J10POBbS H
IMOLMOHAJIBHOIO 0JIAT OOy YU

NOHMMAHUE U peanu3alus 30pOBOro M 0Oe30MacHoro o0pasza KHU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaJTaHCUPOBAHHBIN PEXUM 3aHATUH M OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHUS K
cOOCTBEHHOMY (DU3UYECKOMY U NMCUXUUECKOMY 3710POBbIO;

NMOHUMAHHUE IIEHHOCTU TMPaBWI WHIAUBUAYATbHOTO U  KOJJICKTHBHOTO
0€30MacHOT0 MOBEJACHUS B CUTYAIIMX, YTPOXKAIOIIUX 370POBBIO U KU3HU JIIOJIEH;

OCO3HAHUE TOCIEICTBUI U HENPUATHUS BPEIHBIX MPUBBIUCK (ymoTpeOiaeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpPEHU );

6) Tpy10BOro BOCIIMTAHMS

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

TOTOBHOCTh K AaKTUBHOW JICSITEIHBHOCTH TEXHOJOTMYECKOW U COLUATIbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEIILHO
BBIIIOJIHSITh TAKYIO A€ TEIbHOCTB;

UHTEpEC K pa3lnyHbiM cepaM MpoPecCHOHANBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud | Peanu30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 0Opa3oBaHHI0O M CaMOOOPa30BaHHUIO Ha
MPOTSXKEHU U BCEU JKU3HU,

7) 3K0JIOTHYeCKOTr0 BOCIIUTAHUS:

AKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K MPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CyIlECTBOBaHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYIbTYyphl: TPHOOPETEHHE OIbITa
IUIAHUPOBAHUSI TIOCTYNIKOB W OIEHKM HUX BO3MOXKHBIX TIOCIEACTBUM IS
OKPY’KAIOIIEH CPEbI;

OCO3HaHUE TJ00ABHOIO XapakTepa SKOJOrMYEeCKUX MpoOJieM U MyTed HuX
pelieHus;

CIIOCOOHOCTh HWCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OUOJIOTUH
3HaHWSI W YMEHUS TPU PEHICHUH NPOoOJIeM, CBS3aHHBIX C PaAlMOHAIBHBIM
MPUPOJIONONIB30BAHNEM  (COONIOJIEHHE  MpaBWJ  TOBEAEHUA B  NIPUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHUWE pPABHOBECHUS B HKOCHUCTEMaX, OXpaHy BHUJOB,
aKocHUCTeM, Orochepsl);

AKTUBHOE HENPUSTHE JICMCTBUWA, NPUHOCAIIMX BpEd  OKPYKAIOIIEH
MPUPOJIHON cpejlle, YMEHHE MPOTHO3UPOBATh HEOJArONpPUSITHBIE HKOJIOTHYECKHUE
MOCJIEICTBUS MPEAIIPUHUMAEMBIX JEUCTBUI U MPEJOTBPAIIATH UX;



HaJIMYUe Pa3BUTOrO FKOJIOTMYECKOTO MBIIUICHUS, YIKOJIOTUUECKOU KYJIbTYPHI,
OTbITa NEeSATeTLHOCTU HKOJIOTUYECKOMN HaIPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBAaTbCS MMHU B IO3HABATEJIbHOW, KOMMYHUKATUBHOM M COLIMAJIbHOM
MPaKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUUECKON MEATEIbHOCTH YKOJOTHUUECKOMN
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH M OOIIECTBEHHOW MPAKTHUKH, OCHOBAHHOTO Ha JUajore
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET'0 MECTA B MOJUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE S3BIKOBOM W YHUTATEIBCKOW KYJIbTYphl KaK CpeACTBa
B3aUMOJICHCTBUS MEXY JIFOJIbMU U TTO3HAHUSI MUPA;

NoOHUMaHue crenupukd OUOJOTUM KaK HayKh, OCO3HaHHS €€ poJiu B
dbopMuUpPOBaHUN PANMOHAIIBHOTO HAYYHOT'O MBIIUICHHUS, CO3JaHUU IIEJIOCTHOTO
npeacTaBiIeHUs 00 OKpYXKaloleM MHUPE KaK O €IMHCTBE MPUPOJBI, YEJIOBEKA W
oO1iecTBa, B TO3HAHWUW MPHUPOJTHBIX 3aKOHOMEPHOCTEH M pelIeHUH MpodiieM
COXpaHEHHMs IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHOJIOTHH ISl COBPEMEHHOM IMBUIIM3AIUU:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/IaHUE TMEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh  pecypcHble  MpoOJeMbl  Pa3BUTHS
YeJIOBEYECTBA, TIOMCKA MyTel BBIXOJA U3 INIO0ATBHBIX IKOJOTHUECKUX MPOOJIEM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  DPa3BUTHIO,  PAMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOJIHBIX PECYpCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHMM B LEJIAX
MOBBIIICHUSI  OOIIEH KyJIbTYpbl, €CTECTBEHHO-HAy4HOW TIpaMOTHOCTH, Kak
COCTaBHOHM YacTH (PYHKIIMOHAIBHOM IPaMOTHOCTH OOy4Yaroniuxcs, hopMUpyeMoiu
MIPY U3y4YECHUU OMOJIOTHH;

NOHUMAHHUE CYIIHOCTH METOJIOB MO3HAHMS, HCIOJb3yEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH UCIOJb30BaTh MOJy4aeMble 3HAHUS [JIs aHajdu3a u
OOBSICHEHUS SIBIICHUH OKPYKAIOMIETO MHPA W MPOUCXOASAIINX B HEM HM3MEHEHHH,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAYYHBIX (PAKTOB U
MMEIOIIUXCS JAHHBIX C LIEJIbI0 OJIYYEHHUS I0CTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONh30BaTh OMOJOTHYECKUE 3HAHUS IS
peuieHus npoodyieM B peaibHbIX )KU3HEHHBIX CUTYalUAX;

OCO3HAHUE LEHHOCTH HAaYYHOH MESTEIbHOCTH, TOTOBHOCTHb OCYILECTBISATH
MIPOEKTHYIO U HCCIIEI0BATEIBCKYIO NESITEIbHOCTh HHANBUAYAILHO U B TPYIIIIE;

TOTOBHOCTh U  CIOCOOHOCTH K  HENPEPHIBHOMY  OOpa30BaHUIO U
CaMOOOpa30BaHUI0, K AKTUBHOMY IOJIYYEHHIO HOBBIX 3HAHWI MO OMOJIOTUU B
COOTBETCTBUHU C KU3HEHHBIMU NMOTPEOHOCTSIMH.



METAINIPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHble pe3yibTaThl OCBOEHHUS ydeOHOro mnpeamera «buosnorus»
BKJIIOYAIOT: 3HAYUMBbIEe JJi1 (HOPMUPOBAHUS MHUPOBO33PEHUS OOYUYAIOIIUXCS
MEXKIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIECHAYUYHbIC MOHSITHS, OTpakarollue
LETIOCTHOCTh HAY4YHOW KapTUHBI MHUpa U CHeuupUKy METOJ0B IO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, DHEPTrus, SBIICHHE, MPOIIECC,
cucTeMa, Hay4yHbIH (paKT, MPUHLUIN, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs,

UCclieloBaHue,  HaOJOJIeHHe,  HM3MEpPEHUE,  OKCIepPUMEHT U JpYyrue);
yHUBEpCAJIbHbIE y4eOHble JeWcTBUA (MO3HABaTeNIbHbIE, KOMMYHHUKATUBHBIE,
PETYISITUBHBIE), oOecreynBaroIme dbopmMHpoBaHuE (G yHKUIMOHATBHOM
IPaMOTHOCTH M  COLIMAJIbHOM KOMIIETEHIMH OOY4YaromMXCcs; CIHOCOOHOCTH
oOyuaroumxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUILIMHAPHEIE,

MHUPOBO33PEHUYECKHE 3HAHUS M  yHHBEpCajbHble ydeOHbIE JEHCTBUS B
IT03HABATEJILHOW M COLIMATIbHOM MPAKTHUKE.

B pesynbrare wu3ydeHus OuoOJOTMM Ha YpPOBHE CpeaHEro oOIIero
oOpa3zoBanus y oOyuvatomierocs OynyT chOpMHpPOBaHbI TMO3HABaTEIbHBIC
YHUBEpPCAJIbHbIE yUeOHbIEe IEUCTBHS, KOMMYHUKATUBHBIE YHUBEPCAIbHBIE YUeOHbIE
JEUCTBUS, PETYISATHUBHbIE YHHUBEpCAJbHbIE Yy4yeOHBbIE JEUCTBHS, COBMECTHAs
NEeATEIbHOCTb.

MeranpenMeTHbIe PE3yJbTaThl OCBOEHHUSA IMPOTPAMMBI CPEIHEro OOIIero
o0pa30BaHus JOJKHBI OTPAXKATh:

OBaanenne YHHBEpPCAJIbHBIMH y4eOHbIMH NMO3HABATEJIbHBIMH
AEeUCTBUAMM:

1) 6a30Bble JJOrHYECKHe IeCTBHS:

CaMOCTOATENLHO  (QOpMyIHpOBaTH M aKTyallM3UpOBaTh  MpoOiemy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BAaTh MPU OCBOCHHUM 3HAHUW MPUEMBI JIOTUYECKOTO MBIIUICHUS
(amanu3a, cUHTE3a, CpaBHEHMSI, KiIacCU(PUKAIIUHA, 000OIICHUS), PACKPHIBATH CMBICIT
OMOJOTUYECKUX TOHATUN (BBIIETSATh UX XapaKTepHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3U C IPYTUMHU MOHATHUSIMH);

ONpeNeNaTh LeNu ACSATEIbHOCTH, 3ajaBas MHapamMeTpbl U KPUTEPUU HX
JTOCTH>KEHUSI, COOTHOCUTh PE3YJIbTaThl AESITENLHOCTH C TOCTABICHHBIMU LIEIAMU;

UCTIOJIb30BaTh OMOIOTHYECKUE TIOHITHUS I 0ObsICHEHUST (DaKTOB U SIBIICHUU
YKABOU IPUPOBI;

CTPOUTH JIOTMUECKUE pacCyXJeHUs (MHAYKTUBHbBIC, JEAYKTHUBHBIE, IO
AHAJIOTUH), BBIABIISITH 3aKOHOMEPHOCTHM W MPOTHUBOPEYHS B paccMaTpUBAEMbIX
SABJICHUSX, GOPMYIUPOBATH BHIBOJIbI U 3aKIIOUCHHUS;

MIPUMEHSITh CXEMHO-MO/ICJIbHbIC CpeacTBa JUISt peACTaBICHUS
CYILIECTBEHHBIX CBSI3€il U OTHOIIEHHN B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a



TaKK€  MPOTHUBOPEYMI  pa3HOro  poja,  BBIABICHHBIX B Pa3IMYHBIX
MH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBbI C YYETOM aHAIM3a UMEIOIIUXCS
MaTepUalibHBIX U HEMaTepUAIIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JIEATEIILHOCTH, OLICHUBATh COOTBETCTBUE PE3YIHTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIEICTBUM €S TEILHOCTH;

KOOPJMHUPOBATh U  BBIMOJHATH pabOTy B  YCJIOBHUSIX  PeajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS;

pPa3BUBATh KPEATHBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MPOOJIEM.

2) 06a30BbIe HCCJIEA0BATEIbCKIE TeHCTBHS:

BJIAJICTh HaBbIKAMH Y4€OHO-HUCCIIEIOBATEILCKON U TPOCKTHOM NIESITEIIbHOCTH,
HaBBIKAMHU  paspelnieHus mpoOsiieM, CHOCOOHOCTbIO W TOTOBHOCTBIO K
CaMOCTOSITEJThHOMY TTOMCKY METOJIOB PEIICHUS MPAKTUIECKUX 3a/1a4, MPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

UCIIOJIB30BaTh PA3JIMYHbIE BUJBI JEATCIBHOCTH 10 TIOJYYCHHIO HOBOTO
3HaHUS, €ro MHTEPIpEeTalnd, MPeoOpa3oBaHUI0 U NPUMEHEHHIO B YYE€OHBIX
CUTYaIUsAX, B TOM YHCJIC TIPU CO3JaHUU YUCOHBIX U COIMATIbHBIX MPOEKTOB;

(dbopMHUpOBaTH HAYUHBIN TUI MBIIUICHUS, BIaI€Th HAYYHOU TEPMHUHOJIOTHUEH,
KJIIOYEBBIMU TTOHITUSIMU U METOJIaMH;

CTaBUTh H (OpPMYIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa3oBaTeIbHOU
JESITEBHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyalM3UpOBaTh 3ajady,
BBIIBUTATh THUIOTE3y €€ pelIeHUs, HAXOJWTh apryMEHThI JUIs JT0Ka3aTelbCTBA
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TIOJYYCHHBIE B XOJE pEIICHHUS 3aJaddl  Pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIOBUSIX;

J1aBaTh OIICHKY HOBBIM CHUTYaIlMsIM, OIICHHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIICCTBIISITh IEJICHANPABICHHBIA MOUCK TIEPEHOCAa CPEACTB U CIOCOOOB
JIEHUCTBUS B TPO(PECCUOHATIBHYIO CPENY;

YMETh TMEPEHOCUTh 3HAHMS B IO3HABATENIbHYI0 W MPAKTUYECKYIO O00JIACTH
KU3ZHEICSATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IaCcTe;

BBIIBUTATh HOBBIC WJCH, MpeJiaraTb OpPUTHHAIBHBIC MOJAXOABl U PEIICHHS,
CTaBUTh NPOOJIEMBI U 3a]1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUSI.

3) pabora ¢ uHpopMaumeii:

OPUEHTHPOBATHCS B PA3TUYHBIX UCTOUHHKAX UHPOpMAIUU (TEKCTE y4eOHOTO
nocoOusi, HAYYHO-TIOMYJSPHOW JHUTEpaType, OHOJOTMYECKUX CJIOBApsSIX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax NMaHHBIX, B VHTepHETE), aHAIM3UPOBATH



HH(OPMAITUIO Pa3IMYHBIX BUIOB U (OPM MPEACTABICHUS, KPUTHICCKH OICHUBATH
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;

dbopMynTUpOBaTh 3aMpPOChl U MPUMEHSTh PA3IUYHBIE METOJIBI MPHU TOUCKE U
otOope Ouonornueckoit nHGOpMaIMU, HEOOXOIUMON sl BBITIOJIHEHUS YU4E€OHBIX
3azay;

NpHOOPETaTh OMNBIT HCIIOJIB30BAHUSA HWH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTMH, COBEPIIICHCTBOBATH KYJIbTYPY aKTUBHOI'O UCIIOJIB30BaHUS Pa3IMUYHBIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMaTbHYIO  (OpMY  MPEICTABICHUS
Oouonornyeckoit mHGopManuu (CXeMbl, TpadUKH, THATPAMMBI, TaOIHIIBI, PUCYHKH
" Apyroe);

UCIIOJIb30BaTh HAyYHBIM $3BIK B KAdyeCTBE CpEJICTBAa Mpu padbore C
Ouosiornueckor umHGOpPMALME: TNPUMEHATh XUMHUYECKHEe, (HU3UYECKHE W
MaTeMaTHYeCKUe 3HAKHM M CHUMBOJIbI, (OpPMYJIbI, aOOpeBUATypy, HOMEHKIATYpY,
UCIIONIB30BaTh U TPeoOpa3oBBIBATh  3HAKOBO-CHUMBOJIMUYECKHE  CPEJICTBA
HaTJISITHOCTH;

BJQJICTh ~ HABBIKAMH  pACIIO3HABaHWUS W 3alIUThl  HWH(OpMAIIUH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBiageHue yHUBePCAIbHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH

1) o6menue:

OCYIIECTBIISITh KOMMYHUKAILIUK BO BCceX cdepax KU3HHU, aKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WM TUCKYCCHHU TO CYIIECTBY OOCYKIaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXKICHHS OTHOCUTEIHHO BBIMOJIHEHUS IMpeasiaracMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTh MO3WIIUNA APYTHX yYaCTHUKOB
Jaiora Uin JUCKYCCUN);

pacmo3HaBaTh HeBepOajdbHBIE CpencTBa OOIEHWs, MOHMMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HHUKHOBEHHUS KOH(JIMKTHBIX CHUTYyaIui,
YMETh CMATYATh KOH(JIUKTHI U BECTU MTEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CIIOCOOaMM OOIIEHUS W B3aUMOJCHCTBUS, MOHUMATh
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOIIEHUE K COOCCETHUKY
U B KOppeKTHOU popme hopMyTupoBaTh CBOM BO3PAKEHUS;

pPa3BEPHYTO W JIOTUYHO M3JAraTh CBOKO TOYKY 3PEHHUS C HCIOJIB30BAHHEM
SI3bIKOBBIX CPEJICTB.

2) COBMeCTHAsI esITeIbHOCTh:

NMOHUMATh W HCIIONH30BaTh MPEUMYIECTBA KOMAHIHON M WHIWBHIYyTHHOU
paboTHI MPU pelIeHUH OMOIOrMYeCKON MPooOeMbl, 000CHOBBIBATH HEOOXOAUMOCTh
MPUMEHEHUS TPYITIOBBIX ()OPM B3aUMOACHCTBUS MIPH PEIICHUN yI4eOHOU 3a/1a4K;

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



NpUHUMATh 1EIM COBMECTHOM  JEATENIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JIEUCTBUS IO €€ IOCTMKEHUIO: COCTABIATH IUIAH JCHUCTBUM,
pacnpenensaTh poJd C YYETOM MHEHUH YYaCTHUKOB, OOCYXIaTh pE3yJbTaTbl
COBMECTHOM paboThI;

OLICHUBATh KaudyeCTBO CBOErO BKJIAJa M KaXJOr0 YYACTHUKA KOMAaHIbBI B
001 pe3yabTaT Mo pa3pabOTAHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE MPOEKTHI, OIEHUBATh HJAEU C TO3UIMU HOBHU3HBI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAUMMOCTHY;

OCYLIECTBIIATh TMO3UTUBHOE CTPATErMYECKOE TNOBEAEHHUE B Pa3JIUYHBIX
CUTYAIUsX, IPOSIBISATH TBOPUECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJ1aJieHNe YHUBEPCAJIbHBIMHU PeryJssTUBHBIMU AeCTBUSIMH:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTUYECKHE 3HAHUA JUIS BBISBICHUS MpoOJeM U HX
pelieHns B )KU3HCHHBIX U YYEOHBIX CUTYAIUSX;

BbIOMpATh HAa OCHOBE OMOJOTMYECKUX 3HAHUM I1IEJeBbIe W CMBICIOBBIC
YCTAHOBKHM B CBOMX JEUCTBUSIX U IMOCTYIKAX MO OTHOIIEHWIO K KHUBOW MpUpoJe,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIBHO OCYILECTBIIITh ITO3HABATEIBHYIO JIE€STEIBbHOCTD, BBISABIISITH
npo0JieMbl, CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIE 3a/1auyd B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSIX;

CaMOCTOSATEJILHO  COCTABJIATh IUIAH pElIeHUs] MpoOJeMbl C  y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTECHU;

J1aBaTh OLICHKY HOBBIM CUTYaLIUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHU;

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

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO W TPOSBICHUIO IIMPOKOW SPYIUINH B
pa3HbIX 00JIaCTAX 3HAHWUW, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oOBATENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYalHsIM, BHOCHTb KOPPEKTHUBBI B JEATEIBHOCT,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISAM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  PEQIIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JEHUCTBUA M MBICIHUTENbHBIX MPOLECCOB, HX pE3yJIbTAaTOB U
OCHOBaHUM, MCIHOJIb30BATh MPUEMBI peIEKCUM ISl OLEHKU CHUTYalllH, BbIOOpa
BEPHOI'O pELICHNS;

yMETh OLICHUBATh PHUCKH W CBOECBPEMEHHO MPUHUMATH PELICHUS IO HX
CHIDKCHUIO;



[IPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX INPH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;

3) npuHsTHE Ce0S M APYTrUX:

OPUHUMATh ce0sl, TOHUMAasi CBOU HEJOCTATKU U JOCTOUHCTBA;

IPUHUMATh MOTHBBI M apryMEHThl APYTMX INPH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;

OpU3HABATh CBOE MPABO U MPABO JAPYTHUX Ha OIIHUOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

HNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3yiabTaThl OCBOEHUS COJIEPkKAHUS Y4YEOHOTO TMpeaMera
«buonoruss» Ha yrIyOJIEHHOM YpPOBHE OpPHEHTHUPOBAHBI Ha obOecredeHue
npodpunbHoro  oOyueHus  oOydawommxcs  Ouosmornu. OHHM — BKIIIOYAIOT:
crienuduyeckue st OMOJOTHN HAyYHBIC 3HAHHS, YMEHUS M CIIOCOOBI IEUCTBUH 1O
OCBOCHUIO, UHTEPIIPETAIIMM U MPEOOPa30BAHUIO 3HAHHM, BUBI JEATCILHOCTU IO
MOJIYYECHUIO HOBBIX 3HAHUW M MX NMPUMEHEHUIO B PA3IMYHBIX YUYEOHBIX, a TAKXKE B
peanbHBbIX KU3HEHHBIX CUTyalusx. [IpenMeTHbie pe3ysibTaThl MPEACTaBICHBI IO
roJlamMm U3y4eHHUsl.

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

c(hOpPMHUPOBAHHOCTh 3HAHUA O MECT€ W POJM OHOJOTMH B CHCTEME
€CTECTBEHHBIX HayK, B (JOPMUPOBAHUU E€CTECTBEHHO-HAYYHON KApTUHBI MUpA, B
NO3HAHUU  3aKOHOB TMPHUPOABI W  PEHICHMH  TPoOJIeM  palMOHAIBHOTO
IPUPOJIOTIONIH30BAHUS, O BKIIAJE POCCUUCKUX U 3apyOCKHBIX YUEHBIX B PA3BUTHE
OHOJIOTHH;

BJIAJICHUE CHCTEMON  OHOJIOTMYECKMX 3HAHHWK, KOTOpas BKIIFOYACT:
OCHOBOIIOJIAratole OHOIOTHYECKNEe TEPMHUHBI W TOHSATUS (KU3Hb, KIIETKa,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETYJAIMsS, CaMOBOCIPOU3BEACHHE,
HACJIEJICTBEHHOCTh, M3MEHYMBOCTh, POCT M PAa3BUTHE), OWOJOTHYECKUE TEOPUH
(xnerounas teopus T. [lIBanna, M. lllneiinena, P. BupxoBa, xpoMocoMHas Teopus
HacnencteeHHoct T. Moprana), yuyenus (H. W. BaBunoBa — o wneHtpax
MHOroo0Opa3usi ¥  TNPOUCXOXKJEHHS  KYJbTYPHBIX  pPacTeHMil),  3aKOHBI
(emnHOOOpA3Msi MOTOMKOB TIEPBOTO TMOKOJIEHUS, PACIICIIICHUS, YUCTOTHI TaMeT,
HE3aBUCHUMOro HacienoBanusi [. MeHaens, TOMOJOTHYECKUX PSIJOB B
HACJIEICTBEHHOU U3MEHYUBOCTH H. n. Bagsunoga), MIPUHLATIBI
(KOMIIJIEMEHTAPHOCTH);

BJIAJICHUE OCHOBHBIMM METOJAAaMU HAYyYHOIO TMO3HAHHUSI, HUCIIOIb3YEMBIX B
OMOJIOTMYECKUX MCCIEAOBAHUAX IKUBBIX OOBEKTOB (OMHCaHUE, U3MEpPEHUE,
HaOJI0/IeHHE, SKCIIEPUMEHT);



YMEHUE BBIIETSATh CYIIECTBEHHBIC MMPU3HAKH: BUPYCOB, KJIETOK MPOKAPUOT U
9YKApUOT, OJHOKJIETOUYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM UHCIE
OaxTepuii, TpuOOB, pacTeHUH, )KUBOTHBIX U YEIOBEKA, CTPOCHUSI OPraHOB U CUCTEM
OpPraHOB pacTeHUH, >KUBOTHBIX, YEIOBEKa, TPOIECCOB >KU3HEIEATEIHHOCTH,
MPOTEKAIONIUX B OpraHM3Max PacTeHUH, KUBOTHBIX M YEJOBEKa, OMOJOTHYECKHUX
MpoLeccoB: 0OMeHa BellecTB (MeTadonn3M), NpeBpalICHUs] YHEPTUU, OPOKEHHUS,
aBTOTPO(GHOTO U reTepoTPOPHOr0 TUMOB MUTAHUSA, POTOCUHTE3a U XEMOCHHTE3A,
MHTO3a, Mel03a, TaMeTOTreHe3a, dMOpUOreHe3a, MOCTIMOPUOHAILHOTO Pa3BUTHS,
pa3sMHOXEHUS,  WHIUBUAYATHHOTO  pa3BUTHSA  Opranm3mMa  (OHTOTEHE3a),
B3aMMO/JICHCTBUS T'€HOB, T€TEPO3UCA, HICKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHABJIMBATh B3aWMOCBSI3M MEX]y OpPraHOMJAMH KIETKH H HX
(GYHKIIUSAMHA, CTPOCHHEM KIIETOK pa3HBIX TKaHEH W WX (QYHKIUAMHU, MEXTY
OpraHaMd W CHCTEMaMH OpraHOB y pPAaCTCHUH, >KMBOTHBIX M 4YEJIOBEKa U WX
(GYHKIIUAMHA, MEXAY CUCTEMaMH OpPraHOB M WX (DYHKIHMSAMH, MEXKIY OSTallaMu
oOMeHa BelIeCTB, dTallaMu KJIETOYHOTO IIUKJIA W )KU3HCHHBIX ITUKJIOB OPTaHU3MOB,
dTamaMu AMOPUOHATBLHOTO PAa3BUTHUS, TEHOTUIIOM U (EHOTUIIOM, (DEHOTHIIOM |
(dakTopamu cpeapl OOUTaAHUS;

YMEHHE BBIABIATh OTIIMUMTEIbHBIC MPU3HAKU JKUBBIX CHCTEM, B TOM YHCIIE
pacTeHuil, >)KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOIb30BaTh COOTBETCTBYIOUIME apryMEHTbI, OHUOJIOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JIJISl JI0KAa3aTeJbCTBA POJICTBA OPTaHU3MOB Pa3HbBIX
CUCTEeMAaTHUYECKUX TPYIIIL;

yYMEHHE peliaTh OUOJIOTHYECKUE 3a/1aUH, BBISIBISTh MPUYMHHO-CIICICTBEHHbIE
CBSI3M MEX]Y UCCIIEIyEMBbIMH OMOJIOTHYECKUMH MPOILIECCAMH U SIBJICHUSMHU, J€NIaTh
BBIBOJIbI M IIPOTHO3bI HA OCHOBAHHH TOJYYE€HHBIX PE3YJIbTATOB;

yMEHHE BBHITIONHATh J1aOOpaTOpHBIC W TpaKTUYECKue paboThl, COOII0IATH
mpaBmiIa nmpu paboTe ¢ yueOHBIM U JaOOpaTOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIJBUTATh THUIOTE3bl, TPOBEPATh UX IKCICPUMEHTAIHLHBIMU
cpenctBamu, GOPMYNIHpYS 1Edb KCCIEIOBAHUS, AHATU3UPOBATH IMOJTYyYCHHBIC
PE3yNbTATHI U ICNIaTh BHIBOJBL;

YMEHHME y4acTBOBaTh B y4e€OHO-HCCJIEI0BATEILCKON paboTe Mo OMOooruH,
HKOJIOTUM W MEIUIIMHE, MPOBOJMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
myOJUYHO  TPENCTaBISATH  MOJNYYCHHBIC  Pe3yJlbTaThl HAa  yUYEHHYECKHUX

KOH(EpEeHIHSX;
YMEHUE OIEHUBATh AITHUYECKHE ACHEKThl COBPEMEHHBIX HCCJIEAOBaHUN B
obmactu  OWOJOTMM U MEAUUUHBI  (KJIOHUpPOBaHUE,  HCKYCCTBEHHOE

OIUIOJJOTBOPEHHUE, HAIMPABICHHOE W3MEHEHHE T'€HOMa U CO3JaHUE TPAHCTEHHBIX
OpraHU3MOB);



YMEHHE OCYUIECTBISATh OCO3HAHHBIM BbIOOp Oyaymieil mpodeccuoHanbHOR
NEATeNIbHOCTU B 00JlacTh OMOJOTUM, MEAUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEJIBCKOr0 XO34MCTBA, MUIIEBOM MPOMBIILICHHOCTH, YTIAYOJSTh MO3HABATEIbHBIM
MHTEpPEC, HAINIPaBICHHBIA HA OCO3HAHHBIN BHIOOP COOTBETCTBYIONIECH Mpodeccuu u
MPOJOJDKEHNE OHOJOTMYECKOro oOpa3oBaHMs B  OpraHu3alUsix CpPEIHEro
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHMUs.

[IpeameTrHble pe3ynbTaThl OCBOCHUSI ydueOHOro mpenmeta «buosorus» B 11
K1acce JOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUW O MECT€ U POJIU OHOJOTHH B CHCTEME
€CTEeCTBEHHBIX HayK, B (OPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYyUHOU
KapTUHBI MUpa, B TO3HAHUM 3aKOHOB TPHUPOJBI W PEIIEHUU HKOJOTUUECKUX
npo0JieM 4YeloBEYEeCTBA, a TakkKe B PEIIEHHMH BONPOCOB palMOHAIBHOTO
IPUPOJIOTIONIH30BAHMS, U B (POPMUPOBAHUM IIEHHOCTHOTO OTHOIIEHUS K TPHUPOJIE,
00I1IeCTBY, YEJIOBEKY, O BKJIAJ€ POCCUMCKUX M 3apYOEkKHBIX YUEHBIX-OHMOJIOTOB B
pa3BuTHE OUOJIOTHY;

yMEHUE BJIAJETh CHUCTEMOW OHMOJIOTMYECKHX 3HAHUH, KOTOpas BKIIOYAET
ompeNesieHns] M TIOHUMAaHHME CYIIHOCTH OCHOBOIIOJIATAIOIINX OHOJOTUYECKUX
TEPMUHOB M TOHATUN (BUJI, 3KOcUCTeMma, Ouocdepa), OHONOTHYECKHUE TEOPUU
(aBomrounonHas teopust Y. JlapBuHa, CHHTETHYECKasi TEOPUS DBOJIOLUU), YUECHUS
(A. H. CeBeprioBa — 0 IyTsSIX U HampaBieHUsx 3Bororuu, B.M. Bepuaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus [Ix. Xapau u B. BaiinOGepra,
3apoabiieBoro cxoxacrea K. M. bapa), npasuna (munumyma HO. Jlubuxa,
9KOJIOTHYECKON MHUpaMUIbl SHEpruu), rumore3sl (runore3a «mupa PHK» V.
I'unbepra);

YMEHUE  BIJIAJIETh  OCHOBHBIMM  METOJaMH  HAy4YHOrO0  IO3HAHWI,
UCIIOJIb3YEMbIMU B OUOJIOTHYECKUX MCCIEOBAHUSAX )KUBBIX 00BEKTOB M YKOCHCTEM
(omucanue, m3MepeHue, HAONIOJCHHUE, JKCIIEPUMEHT), CIIOCOOAMH BBISABICHHS H
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHHE BBIJCIATH CYIIECTBCHHBbIC TMPU3HAKUA: BHUIOB, OHOTEOIICHO30B,
AKOCUCTEM U Ouochepsl, CTAOWIM3HPYIONMIETO, ABIKYIIETO U Pa3phIBAIOIIETO
€CTECTBEHHOT O otOopa, aJIIONATPUIYECKOTO u CUMITaTPUYECKOTO
BUI000PA30BaHUS, BIMSHUS JBIDKYIITUX CHJI SBOJIOIMU HAa TEHO(DOH I MOMYJISIINH,
MIPUCIIOCOOJICHHOCTH OPTraHU3MOB K cpelie OOMTaHusl, YepEeIOBAHUS HAMPABICHUIN
ABOJIIOLIMM, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUU B IKOCUCTEMAX;

YMEHUE YCTAHABIMBATH B3aUMOCBS3M MEXJYy MPOIECCAMH HBOIIOLHH,
JIBIKYIIUMU CUJIAMH aHTPOIOT€HE3a, KOMIIOHEHTAMH Pa3IMYHBIX IKOCHUCTEM U
MPUCIIOCOOJICHUSIMU K HUM OpPTraHU3MOB;

YMEHUE  BBIABIATH  OTJIMUMTENbHBbIE  MPU3HAKH  JKUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BUIIOB K Cpele OOMTaHMs, aOMOTHYECKMX U OHOTHUYECKHUX



KOMIIOHEHTOB  DKOCHCTEM, B3aUMOCBSI3€ii  OpraHM3MOB B  COOOIIECTBAaX,
AHTPOIIOT€HHBIX U3MEHEHUN B DKOCUCTEMAX CBOEH MECTHOCTH,

YMEHHE HCIOIb30BaTh COOTBETCTBYIOUIUE AaApPTyMEHTHI, OHOIOTHYECKYIO
TEPMUHOJIOTUIO U CHUMBOJHKY IS JOKa3aTeIbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMATHUYECKUX TPYII, B3aUMOCBSI3M OPTaHU3MOB U Cpejbl OOUTaHUs, CTUHCTBA
YeIIOBEUECKNX pac, HEOOXOAMMOCTH COXpaHEHHs MHOT000pas3wsi BUIOB U
HKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS MPHUPOJIBI M YEIIOBEUECTBA;

YMEHHE pelIaTh OMOJIOTHYEeCKUE 3a/1a9H, BBISBIISATH MPUINHHO-CIICICTBEHHBIE
CBSI3M MY UCCIICTYEMBbIMH OMOJIOTHYCCKUMH MPOIIECCAMHU M SIBJICHUSAMHU, JCJIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHHHM ITOJYYCHHBIX PE3yIbTaTOB;

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

YMCHHE BBIJBUTATh THIIOTE3bI, TPOBEPATh HMX IKCIICPUMEHTATBHBIMH
cpencTBamMu, QGOpMYyIHpPYS I1eNb HCCISAOBAaHUs, aHAIM3UPOBATH TOJYUYECHHBIC
PE3YJIBTATHI U ICJIaTh BHIBOJIBL;

yMEHHE yYacTBOBAaTh B y4eOHO-UCCIEI0BATEIbCKON paboTe 1Mo OHOJoTHH,
DKOJIOTUM W MEJHUIIMHE, NMPOBOJMMON Ha 0a3e MIKOJBHBIX HAaYYHBIX OOIIECTB, H
nyOJIMYHO  TPENCTaBISAThH  TOJYyYEHHbIE  pe3yJabTaThl  HAa  YYCHUYECKUX
KOH(EepeHITUAX;

yMEHHE OIIEHUBATh TUIOTE3bl U TEOPUHU O MPOUCXOKIACHUM KU3HU, YETIOBEKA
U 4YEJIOBEYECKUX pac, O MPUYMUHAX, MOCIAEACTBUSIX U CIOCO0axX MpeaoTBpAIECHUS
r100aabHBIX M3MEHEHUH B Onocdepe;

yMEHHE OCYIIECTBIATh OCO3HAHHBIM BHIOOp Oyayiied mpodeccHoHaTbHON
JESTENBHOCTU B 0071aCTH OMOJIOTHH, SKOJIOTUH, TPUPOIOIIOIH30BAHNUS, MEIUIIUHEI,
OMOTEXHOJIOTUH, TICUXOJOTHUH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIIEBOM
POMBIIIEHHOCTH, YrAyOnsTh TMO3HABaTEIbHBI WHTEPEC, HAMpaBICHHBIA Ha
OCO3HAHHBIK  BBIOOP  COOTBETCTBYIOIIEH  mpodeccun W MPOAOHKCHHE
OMOJOTUYECKOTO 00pa30BaHUsl B OPraHU3AIUSAX CPEIHETO MPO(ECCHOHATBHOTO H
BBICIIIET'0 00Opa30BaHMS.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoTsbI pecypest
1 buonorus kak Hayka
2 JKuBBIE CHCTEMBI U UX U3YYCHUE
3 Buonorus kinetku 0.5
4 X¥UMHUYECcKash OpraHu3anys KIeTKN 10 1 1
5 Crpoenue u GyHKIHUU KIETKU 8
5 OOMeH BellecTB U MpeBpallleHue SHEPTUN B 9 1 1
KJIETKE
7 HacnencrBennas ungopmanus u 9 05
peanuzanus e€ B KJIeTKe
Kv3HEeHHBIN UK KIETKU 6 1 1
Crtpoenue u GyHKIIUHA OPTaHU3MOB 17 15
10 Pa3MHOkeHUE U pa3BUTHE OPraHU3MOB 8 15
1 I'eneTuka — Hayka O HACIEACTBEHHOCTH H 5 05
W3MEHUYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTU U3MEHYUBOCTH 6
14 I'eneTuka yenoseka 3 0.5
15 Cenexuust OpraHu3MoB 4 1 1
16 buoTtexHomorHs U CHHTETHYECKAask OMOTIOTHS 4
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KVIACC

KoaunuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 3apokIeHNE ¥ PA3BUTHE BOJIOIMOHHBIX 4
MpeACTaBICHUN B OMOJIOTHH
Muxkpo3Botonus U €€ pe3yabTaThl 14 2
Maxpo3BoJTIOIHs U €€ Pe3yIbTaThl 6
[TpoucxoxaeHNe U Pa3BUTHE KU3HH Ha
4 p A p 15 15
3emiie
5 [TpoucxoxaeHue yemoBeKka — aHTPOIIOTEHES 10 1
DKOJIOTUSl — HayKa O B3aMMOOTHOILIEHUSAX
6 OpPraHW3MOB M HAIOPTaHU3MEHHBIX CHCTEM 3 0.5
C OKpYy»Karollen cpeion
Opranu3Mebl ¥ cpesia 0OUTaHUS 15
DKOJIOTHS BUJIOB U TOIMYJISIIII 0.5
DKOJIOTHS COOOIIECTB. IKOJOTHUECKUE
9 H 12 0.5
CUCTEMBbI
10 buocdepa — rimobanbHas 3KOCHCTEMA
11 UenoBek U OKpyKarolas cpeaa
12 PezepBHoe Bpems
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoThbI

IIpakTHYeckue
padoThbI

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

buonornsa xak koMIniekcHas HayKa U KaK
4acTh COBPEMEHHOTO OOIIECTBA

JKuBrle cucTeMBbl U UX CBOMCTBA

ypOBHeBaSI OopraHHU3aluAa )XUBBIX CUCTEM

WcTopus OTKPHITHS U U3Y4EHUS KIETKU.
Kiterounas teopust

MeTo1bl MOJIEKYJISIPHOM Y KJIIETOYHOM
ounosorun. [IpakTrueckas padota «M3yuenue
METOJIOB KJICTOYHOU OHOJIOTHH
(xpomatorpadus, anexTpodopes,
muddepeHnranbHOe HEHTPUGYTUPOBAHUE,
[T1IP)»

0.5

XUMHAYECKHAH COCTAaB KIIETKU

MI/IHepaJ'ILHLIC BCIICCTBA KIICTKH, UX
OuoJjioruyeckas POJIb

Opranuyeckue BeIIecTBa KJIETKU — OEIKU.
JlaboparopHas paboTta «OOHapyx eHHE
OETTKOB C TIOMOIIIbIO KAY€CTBEHHBIX PEAKITHID)

0.5

CoiicTBa, K1accupuKanys u GyHKIUH
OenkoB

10

OpTaHI/I‘{eCKI/Ie BCIICCTBA KIICTKH —




YTJIEBOABL

11 Oprannueckue BemecTBa KISTKH — JUIMUIbI
Hyxneunossie kucnorsl. JJHK u PHK.

12 JlaboparopHas padota «lccrnenoanne 05
HYKJICMHOBBIX KUCIIOT, BBIJICIICHHBIX U3
KJIETOK Pa3JInYHbIX OPraHU3MOBY

13 Crpoenue u pynkuuu ATO. [Ipyrue
Hykseozunrpudocedarsr (HTD)

14 CexBenupoBanue [JHK. Metoasl reHoOMUKH,

TPAHCKPUTITOMHUKH, TIPOTCOMUKH

15 MeTo1bl CTPYKTYpHOM OHOIOTHH

16 Tunsl knetok. [IpokapuoTuueckas KieTka
CtpoeHue s3yKapuoTHYECKOUN KIIETKHU.

17 [IpakTuueckas padota «M3ydeHne cBOMCTB 0.5
KJIETOYHOW MEMOpaHbI»

18 [ToBepXHOCTHBIH anmapar KIeTKH
OaHoMeMOpaHHbIE OPraHOU bl KIIETKH.

19 [IpakTueckas padota «/3ydeHne IBHKCHUS 0.5
LUTOIIA3MbI B PACTUTENIBHBIX KIETKAX)»

[TonmyaBTOHOMHBIE OPTraHOUIbI KIETKU:

20 MUTOXOHAPUH, MIAcTUAbL. JlaboparopHas 05
paborta «VccnenoBanue mia3Moin3a u '
JIeTINIa3MOJIN3a B PACTUTENBHBIX KIETKAX»

21 HememOpaHHbIe OpraHou/ibl KIETKU

22 Crpoenue u GyHKIUH s71pa
CpaBHUTENbHAS XapaKTEPUCTHUKA KIETOK

23 sykapuoT. JlabopatopHas pabdora «3yuenue 0.5

CTPOCHHA KJICTOK Pa3JIMYHBIX OPraHUu3MOB»




AccuMwIALMs U JUCCUMWIALUS — JBE
CTOpOHBI MeTabosn3Ma. Tumsl oOMeHa

24 BemecTB. JJaboparopras pabota «3yuenune 1
KaTaJINTUYECKOU aKTUBHOCTH ()epMEHTOB (HA
MIpUMEpPe aMHUITa3bl WIH KaTaasbl)»
depMEeHTAaTUBHBIN XapaKTep peakui
KJIeTOUHOTO MeTabonusma. JlabopaTopHas
25 paborta «3ydyenue pepMeHTATUBHOTO 1 0.5
paciiernieHus! MepoKCHaa BOIOPOia B
PaCTHTEIBHBIX U )KHBOTHBIX KJIETKAX)
26 benku-akTuBaTophl U OEIKU-UHTUOUTOPHI
27 ABTOTpOGHBIN TUIT 0OOMEHA BELIECTB
28 dortocuHTE3 1
XemocuHTe3. JlaboparopHas padoTa
29 «CpaBHeHue nporieccoB GOTOCUHTE3a U 1 0.5
XEMOCHHTE3a»
AnaspoOHbIe Opranu3Mbl. Bujsl OpokeHus.
30 JlaGopaTtopHnas pabora «CpaBHEHHE 1
MIPOLIECCOB OPOKEHUS U IbIXaHUS
31 AspoOHBIE OpraHu3Mbl. DTaIlbl 1
SHEPreTHYeCcKOro ooMeHa
DHeprus MeMOpPaHHOTO IPaIue€HTa MPOTOHOB.
32 Cunre3 AT®: padota mpotoHHoit ATD- 1
CUHTA3bI
33 Peakuuu MatpuyHOro cuHTe3a 1
34 Tpanckpunuus — matpuusslii cuaTe3 PHK 1
35 Tpancnsus u e€ 3ranbl 1
36 KomupoBanue amuaokucnot. Pons pubocom 1




B OMocuHTE3€E OelIKa

Opranuzanys reHoma y IpoKapuoT u

37
9yKapuoT

38 MouiekynspHble MEXaHU3MBbI SKCIIPECCUU
IEHOB Y 3YKapuoT
Bupycbl — BHeKIIeTOUHBIC (DOPMBI KU3HH U

39 obOnuratHele napasuTsl. [Ipakrnueckas 0.5
pabota «Co3anue MoJienu BUpyca

40 BupycHble 3a001€eBaHus YeIOBEKa,
YKUBOTHBIX, PACTEHUI

41 HanorexHosmornu B OMOJIOTUN U MEIUITNHE

42 JKU3HEeHHBIN IUKIT KJIETKA

43 Martpuunsiii cuate3 JJTHK
Xpomocowmsl. JlabopaTtopHas pabora

44 «3ydeHre XpoMOCOM Ha TOTOBBIX 0.5
MUKpOTpernaparax»

45 JleneHue KICTKH — MHTO3
Tunel knetok. KapuokuHes U HUTOKUHES.

46 JlaGopaTtopHnas pabora «Habmroaenne muto3a 05
B KJIETKaX KOHYMKA KOpeIlKa JyKa (Ha '
TOTOBBIX MUKpPOIIpernapaTax)»

47 Perynsmus ;xM3HEHHOTO UKJIA KIETOK

48 OpranusM Kak €IMHOE 11eJI0€

49 Txanu pacrenuil. Jlaboparopnas paboTa 05
«M3ydeHne TKaHeH paCTCHUIN '
TkaHu )KMBOTHBIX M YETOBEKA.

50 JlaGopatopHas pabota «/3yueHue TkaHen 0.5

KHUBOTHBIX»




Opranbl. Cucremsl opraHoB. JlaboparopHas

o1 paboTa «M3y4yeHue opraHoB BETKOBOTO 1 0.5
pacTeHus»

52 Omnopa Tena opraHu3MoB 1

53 JIBI>KEHUE OPraHU3MOB

o4 [Intanue oprann3zMoB 1

55 [MuTanne O3BOHOYHBIX )KHBOTHBIX. 1
[MumeBapuTenbHas CHCTEMa YEIOBEKa

56 JlpIxaHue opraHu3MOB 1

57 JlpIxaHue MO3BOHOYHBIX JKHBOTHBIX H 1
9eoBeKa

58 TpaHCIOpPT BEIIECTB Y OPraHu3MOB 1

59 KpoBeHocHas cuctema mo3BOHOUHBIX 1
KUBOTHBIX U YeJIOBEKa

60 Brinenenue y opranusmMoB 1

61 3amura y OpraHu3MOB 1

62 NmMmyHHas cucteMa deoBeka 1

63 PazapakuMocTh 1 perynsmus y opraHu3MoB 1

64 ['ymopanbHas perymsius 1 SHI0KpUHHAs 1
CUCTEeMa KUBOTHBIX U YEIIOBEKa

65 @opMBbI Pa3MHOKEHHUS OPraHU3MOB

66 [TonoBoe pa3MHOKEHHE

67 Meiio3 1
I'ametorenes. O6pa3zoBaHue U pa3BUTHE

68 MOJIOBBIX KJIETOK. JJabopaTopHast paboTta 1 05

«I/I3yquI/Ie CTPOCHHUA IMOJIOBBIX KJICTOK Ha
TOTOBBIX MUKpOIIpCIiapaTax»




69

WNHuBuayanbHOE pa3BUTHE OPraHU3MOB —
OHTOI'CHE3

70

3akiazKa OpraHoB U TKaHEH U3
3apOJbIIICBLIX JIMCTKOB

71

Poct u pa3zsutue xxuBoTHBIX. JlabopaTopHas
pabota «BrIsiBIIeHHE IPU3HAKOB CXOJICTBA
3ap0nmme171 IIO3BOHOYHBIX KMBOTHBIX»

0.5

72

PasMHOkeHUE U pa3BUTHE pPaCTEHUM.
JlabopaTtopHnas pabota «CTpoeHue opraHoB
Pa3MHOKEHHUSI BBICIIUX PACTECHHUI

0.5

73

Hcropust cTaHOBIEHUS U pa3BUTUS T€HETUKH
KaK HayKu

74

OCHOBHEBIE IOHATHUSA ¥ CHMBOJIEI T€HETUKH.
JlabopaTtopHnas paborta «JIpo3odmiia kak
00BEKT TeHETUIECKUX UCCIICAOBAHUI

0.5

75

KOHOMEPHOCTH HAacJeI0BaHUS MPU3HAKOB.
3aKOHOMEPHOCTH Hacle0Ba 3HaKO
MonorudpuaHoe cKpeluBaHue.
[IpakTuueckas padota "U3yuenue
Pe3yIbTaTOB MOHOTUOPUTHOTO CKPEUIUBAHUS
y npo30duiisr"

0.5

76

HI/ITOHOFI/I‘IGCKI/IC OCHOBBEI MOHOFI/I6pI/I,I[HOFO
CKPCIIUBAHUA

77

AHanH3pr10mee CKpCIIUBAHUC. Henonnoe
JOMHUHHPOBAHUEC

78

JurubpunHoe ckpeuiuBanue. [Ipaktuaeckas
pabota «3ydyeHue pe3yabTaToB
JUTHOPUIHOTO CKPEIIUBAHUS Y JPO30(PHIIBI»

0.5

79

]_II/ITOJ'IOFI/ILICCKI/IC OCHOBBI I[I/IFI/I6pI/II[HOI‘ 0




CKpEILIMBaHUS

80 CueruieHHOE HaClIeJJOBaHHE MTPU3HAKOB 1
81 XpOMOCOMHAsi TEOPUS HACIEICTBEHHOCTH 1
82 I'enernka momia 1
83 I'eHOTHIT KaK IIEJIOCTHAS CUCTEMA 1
84 I'eneTn4eckuii KOHTPOJIb PA3BUTHUSA 1
paCTEeHHIA, )KUBOTHBIX U YEJIOBEKA
85 N3meHunBOCTE TPU3HAKOB. Buasl 1
W3MEHYHBOCTHU
86 MoudukanuoHHas U3MEHIHUBOCTh 1
BapranunonHslii psa 1 BapHallMOHHAS
kpuBas. JlaboparopHas padota
87 «MccnenoBanmne 3aKOHOMEPHOCTEN 1 05
MO (DUKAITMOHHOW U3MEHYHBOCTH. '
[TocTpoenre BapualiMOHHOTO psia U
BapHallMOHHOW KPUBOM»
88 I'eHoTHIIMYECKAsT H3MEHYHUBOCTb. 1
KomMmOuHaTuBHast H3MEHYUBOCTD
MyrtanuonHas "3BMEHUYUBOCTh. [IpakTrueckas
89 pabota «Myrtamnuu y apo3odrib (Ha 1 0.5
TOTOBBIX MUKPOTIpEIIapaTax)»
90 3aKOHOMEPHOCTH MYTAIIHOHHOTO MpoIiecca. 1
ONUreHeTHKa U SIIUTeHOMUKA
o1 I'enetuka yenoBeka. [IpakTudeckas pabota 1 0.5
«CocraBneHue 1 aHaJIu3 POJ0CIOBHOI '
92 MeTtoapl MEIUIIMHCKON I'€HETUKHU 1
03 3HaucHUE MCAUIUHCKON TCHETUKHU B 1

OpeaAOTBpAlICHUU U JICHCHHUU I'CHCTHYCCKUX




3a00JIEBAaHUI YEJIOBEKA

OCHOBHBIE TIOHATHUSI CCJICKIINU.
Jlaboparopuas pabota «/3ydeHnue copTos

94 . 1 0.5
KYJIBTYPHBIX PACTCHHUH U MTOPOJI IOMAITHUX
KUBOTHBIX)»
MeTo1bl CENeKIIMOHHON paboThI.

95 JlabopaTtopHnast pabota «3yyeHue MeTo 0B 1 0.5
CEJIEKIIMU PACTECHHIN
JIOCTHKEHMS CEJIEKIIMU PACTEHHI U

96 #KUBOTHBIX. [IpakTiueckas pabora 1
«IIprBUBKa pacTeHHI»

97 CoxpaHeHue, U3y4eHHE U UCIIOJIb30BaHHE 1
TeHETHYECKUX PECYpPCOB
buoTtexHonorus kak Hayka v OTpacib

98 npon3BoicTBa. [IpakTnueckas pabora 1 0.5
«M3ydenne 00bEKTOB OMOTEXHOJIOT U

99 OcHoBHbIE HaMpaBICHUS CHHTETUYECKOU 1
ouonoruun

100 XPpOMOCOMHasI ¥ T€HHAs HH)KEHEPUS

101 Menuuuackre OMOTEXHOJIOTUN

102 PesepBHblIii ypok. HOBTS)peHI/Ie, 000011eHueE, 1
cUCTeMaTu3aIus 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 13.5




11 KVIACC

KoauuecTBo yacos DJIeKTPOHHBbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpoaprre | Hpaxtirieckite u3ydeHusi =~ oOpa3oBaTeibHbIE
padoTsbI padoThI pecypeE!
1 OpodononHas Teopus Y. Jlapsuna 1
5 JIBMOKylye CHIIbI ABOJIFOIMA BUIOB 10 Y. 1
JapBuny
3 Bbopw0a 3a cymectBoBaHne, €CTECTBEHHBIIN 1
1 UCKYCCTBEHHBIN 0TOOp
4 DopMUPOBAHUE CUHTETUYECKON TEOPHH 1
IBOJTIOIIH
5 Dransl 3BOIOIMOHHOTO Mpoliecca: 1
MUKPO3BOJIIOLUS U MaKPOIBOJIIOLIHS
5 [Momynsiuss — sneMeHTapHas eAMHULIA 1
9BOJTIOIIHI
3aKOH T€HeTHYECKOro paBHoBecus JIx.
7 Xapau, B. BaiinOepra. JlabopaTopHas 1 05
pabora «BblisiBIeHHE U3MEHYUBOCTH Y '
oco0eil 0HOTO BUIa»
8 DnemMeHTapHbIe (PAKTOPHI FIBOJIIOLUU 1
9 Dddext ocnoBatensa. pdexr 1
OYTBIJIOUHOTO TOPIIBIIIKA
10 Murpauyu. M30m0uu nonyssnui: 1
reorpaduueckas, Ouojgormueckas
11 EctecTBeHHbII 0TOOp — HaIpaBIAIOIINN 1

(baxTop 3BONIOLUN




12

[TonoBoit oTOOP

13

[Tpucroco6IeHHOCTh OPraHU3MOB KaK
pe3yJbTaT MUKPOIBOJIIOIUH.
JlabopatopHnas pabora «3yuenne
apoMop(}030B U UANOATATITAIIUHN Y
pacTeHUM U KUBOTHBIX»

0.5

14

[Ipumeps! npucnocobaeHn y OpraHn3MoB:

Mopdosiorudeckue, GU3noJIoruIecKue,
OMOXUMHYECKHE, TIOBEIEHUYECKHUE.
JlabopaTtopHnas paborta «IIpucnocodnerus
OpraHu3MoOB U UX OTHOCHUTECJIbHAA
11eTIECO00PA3HOCTHY

0.5

15

Bup, ero kputepuu u CTpyKTypa.
JlaGopaTtopHnas pabora «CpaBHEHHE BUIOB
10 MOPGOJIOTUIECKOMY KPUTEPHIO»

0.5

16

Crpykrypa Buaa

17

Bunoo0Opa3oBaHue kKak pe3yiabTar
MUKPOIBOJIOIUH

18

CBi3b MHKPOISBOJIIOIKWHU U SITUACMHUOJIOTNHN

19

MakposBosmtonus. [TaneonTonornueckue
METO/IbI U3y4EeHHUSI SBOJIOIUU

20

EI/IOFeOFpa(bI/I‘-ICCKI/Ie MCTOAbI U3YUCHU
3BOJIFOIIMH

21

9M6pI/IOJ'IOFI/I‘-ICCKI/IC M CPAaBHUTCJIbHO-
MOp(I)OJ'IOFI/I‘-IeCKI/IC MCTOAbI U3YUCHU
OBOJIIOIINH

22

MOJ'IGKYJ'IHpHO-reHeTI/I‘{eCKI/Ie,
OMOXMMHUYECKHE U MAaTEMAaTUUECKUE




MCTOAbI U3YUCHUSA 3BOJIIOIUN

23 OO01re 3aKOHOMEPHOCTH BOJTFOIHH
24 AnantuBHas paauanys. HepaBHOMEpHOCTD
TEMIIOB HBOJIIOIMH
o5 Hay4Hble rUIIOTE3bI TPOUCXOKICHUS
KU3HU Ha 3emiie
26 JloHay4HBIE MTPECTABICHHUS O 3aPOKICHUN
KU3ZHU
97 OCHOBHBIE ATAITBl HEOPTAHUYECKOM
ABOJTIOIIUHT
28 I'umore3sl 3apoKICHUS )KU3HA
Hctopwust 3emMii 1 METOBI €€ N3yICHHUS.
29 JlaGopaTtopHnas padota «M3ydeHue u 05
OTIMCAaHUE NCKOIIAeMBIX OCTATKOB APEBHUX
OPraHU3MOB»
30 HauanpHbie 3Tansl opraHuyecKoit
9BOJIOLIUU
31 DBOJIIOIHS DYKApHUOT
OCHOBHBIE 3TaIbI 3BOJIIOIHH
39 pactutensHoro Mupa. [Ipakrndeckas 0.5
pabora «M3yuenue ocobeHHOCTEH '
CTPOEHHSI PACTEHUI Pa3HBIX OTICIOBY
33 OCHOBHBIE ATaIbl 3BOJIIOIMH )KUBOTHOTO
Mupa
DBoTIoNNs )KUBOTHBIX. [IpakTHueckas
34 pabota «M3ydyeHue ocoOeHHOCTEH 0.5
CTPOEHHUS TO3BOHOYHBIX KUBOTHBIX)
35 Pa3BuTHe )xn3HM Ha 3eMIie 10 paM U




nepuoam

MaccoBbie BbIMUPAHUA — DKOJIOTUUCCKUC

36 KPHU3HCHI TPOIIIIOTO

37 CoBpeMeHHbIN 3KOJOTUYECKUI KPU3HC, €r0
0COOEHHOCTH

38 CoBpeMeHHast CUCTeMa OPraHUIeCKOTO
MPOIIITIOTO

39 OCHOBHBIC CUCTEMATUYECKUE TPYIIIIBI
OpraHu3MOB

40 AHTpOIOJIOTHSI — HayKa O 4eJOBEeKe

41 Pa3BuTHe npeacraBieHui o
MIPOUCXOKICHNUHN YeIOBEKa
Mecto yenoBeka B CUCTEME
opranuueckoro mupa. JlabopatopHas

42 pabota «M3yyeHune ocoOeHHOCTEH 0.5
CTPOEHUS CKEJIeTa YeJIOBEeKa, CBSI3aHHBIX C
MPSIMOXOKICHUEM»

43 JIBIDKyIIIME CUITBI aHTPOIIOTEHE3a

44 CootHolieHne OHOJIOTUYECKUX U
COLIMANIBHBIX (PaKTOPOB B AaHTPOTIOTEHE3E

45 OcHOBHBIE CTaIMU aHTPOTIOTeHE3a

46 [TaneoreHeTrka 1 najaeoreHOMUKa

47 DBOJIOIHUS COBPEMEHHOTO YelloBEKa
UYenoseueckue pachkl. [IpakTideckas

48 paboTa «3ydyeHue 3K0I0rHYeCcKIX 0.5
a/IanTanui 4eJIoBeKay

49 MeX TUCIUTUTMHAPHBIE METO,IbI

AHTPOIIOJIOTUHN




50 3apokIeHUE U Pa3BUTHE YKOJIOTHH 1
Mertoap! 3kosoruu. JlabopatopHas padora

o1 «M3yd4eHne METOI0B IKOJIOTUYECKUX 1 0.5
HCCIIEA0BaHUN

52 3HaYeHNE YKOJOTHUECKUX 3HAHUH IS 1
YeoBeKa

53 Okonorndeckue GaKTopsl 1
Abunotnueckue pakropsl. CBET Kak

54 aKoJoruueckuit pakrop. Jlaboparopnast 1 05
pabora «BpisiBneHue nprucnocooieHuit '
OPraHU3MOB K BITUSTHHIO CBETa»
Abuotuueckue pakropsl. Temmneparypa
KaK PKOJOTUYECKUHA PaKTop.

55 JlabopaTtopHas pabota «BrisiBIeHne 1 0.5
MPUCTIOCOOICHUI OPraHU3MOB K BIUSHHUIO
TEeMIEPaTypb»
Abunotuueckue dakropsl. BraxHocTh Kak

56 skosioruueckuii akrop. JlaboparopHas 1 05
paboTa «AHATOMHUYECKHE OCOOCHHOCTH '
pacTeHMii U3 pa3HbIX MECT OOUTAHU»

57 Cpenbl 0OuTaHUS OPraHU3MOB 1

58 buonorundeckue puTMbl 1

59 JKuznennsie GopMbl OpraHu3MOB 1

60 buotndeckue GakTops 1
3HayeHne OMOTUYECKUX B3aUMOJCHCTBUI

61 JUIsl CYIIECTBOBAHMsI OPIaHU3MOB B cpejie 1
oOuTaHus

62 DKOJIOTHYECKHE XapaKTEPUCTUKHI 1




nmonyidanuuun

OcHOBHBIC TTIOKa3aTEIIN MOy

63 YHUCIIEHHOCTb, TUIOTHOCTh, BO3PACcTHAS U
MOJIOBAsi CTPYKTYpa
OCHOBHBIC TIOKA3aTEIIN MOTYJISIIHH:

64 POKIIaEMOCTh, IPUPOCT, TEMIT POCTA,
CMEPTHOCTh, MUTPAIIAN

65 DKoJIoTHYeCKast CTPYKTYpa OIS IIHH

66 JlnHaMuKa TOMYJISIIAN U €€ PeryIsius

67 KpuBbIie pocTa YUCIIEHHOCTH TIOMYJISAIINN.
KpuBbie BEDKHBaHHS
OKoJIornYecKas HUIlla BUIA.

68 JlaboparopHas padota «IIpucrnocoOnenus 0.5
CEMSTH PaCTECHUH K PaCCEIICHUIO»

69 Bua kak cucreMa momyssimia

70 3aKOHOMEPHOCTH MOBEACHUS U MUTPALIUI
JKUBOTHBIX

71 Co00111€cTBO OPraHUu3MOB — OHOIICHO3

72 DKocucTeMa Kak OTKPBITas CHCTeMa

73 KpyroBopoT BelecTB U MOTOK SHEPTHU B
9KOCHCTEME

74 OCHOBHEBIE TIOKA3aTeIN YKOCHCTEMEI

75 DKOJOTUYECKUE MUPAMUJIBI

76 N3menenust cooOIIeCTB — CYKIIECCUH

77 [IpupoaHbIe 3KOCUCTEMBI. IKOCHUCTEMBI
03ep U peK. DKOCUCTEMbI MOPEH U OKEaHOB

78 [IpupoaHbIe 3KOCUCTEMBI. IKOCHUCTEMBI




TYHJIP, JIECOB, CTEIIEH, ITyCTHIHb

79 AHTPOTIOT€HHBIE IKOCUCTEMBI

80 YpboakocucreMsl. [Ipaktudeckas padora 05
«M3ydenue u onrcanne ypoo3KOCHCTEMBI» '
3aKOHOMEPHOCTH (hOPMUPOBAHHS

81 OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B
IKOCUCTEMAX
MexaHu3Mbl BO3/IEHCTBUS 3arpsI3HEHAN

82 pa3HBIX TUTIOB HA CyOOPTaHU3MEHHOM,
OpraHU3MEHHOM, TOMYJISIIUOHHOM U
HKOCHCTEMHOM YPOBHSIX

83 buocdepa — oburernnanerapHas 060I049Ka
3emiu

84 VYuenue B. U. Bepuanckoro o 6uocdepe

85 3aKOHOMEPHOCTH CYILIECTBOBAHUS
orocdepsl

86 KpyrosopoTsl BeriecTs u
OMOreOXMMHUYECKHUE IUKITBI

87 3o0HaNBHOCTH OHOChepbl. OCHOBHBIE
OMOMBI CyIIH

88 YcToitunBoCcTh OMOChepsl

89 DKOJOTUYECKHE KPUZHUCHI U UX TIPUYHHBI

90 BosneiicTBue yenoBeka Ha Ouocdepy

o1 AHTpONIOTeHHOE BO3/EHCTBHE Ha
pPacTUTENBHBIN U )KUBOTHBIN MU

92 Oxpana npupo sl

93 OCHOBHBIE IPUHIMIIBI YCTOMYUBOTO




Pa3BUTHUA YCTIOBCUYCCTBA U ITPUPO LI

PanmronansHo€ IpUpoa0NOIb30BAHUE U

94 COXpaHEHHE OMOJIOTUIECKOTO 1
pa3zHooOpa3us 3emiu

95 C{6061uemz1€ 1o TeMe «MUKpO3BOJIIOLUS U 1
e€ pe3yabTaThD»

96 0.'606HICHI/IG 1o TeMe «MaKkpo3BOJIOLUS U 1
e€ pe3yabTaThD»

97 O6061mmenue no teme «IIpoucxoxaenue u 1
pa3BHUTHE )KU3HU HA 3eMIIE»

98 O6061mmenue o teme «IIpoucxoxnenue 1
YeI0BeKa — aHTPOTIOTEHE3)

99 O06o001menue Mo Teme «IKOJIOTHST — HayKa O 1
B3aMMOOTHOIICHHUSX OPTaHU3MOB)

100 O6006menue mo Teme «OpraHu3Mbl U cpeia 1
oOuTaHU»

101 O606H_leHI/Ive 10 TeMe «DKOJIOrUs BUIOB U 1
TIOTTYJISIHI

102 O606menue mo teme «brocdepa — 1
ryio0abHast IKOCUCTEMa))

OBIIEE KOJIMYECTBO YACOB I10 102 75

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

e buomnorus, 10 knacc/ bopoaun I1.M., Ipivmui I'.M., Cabnuna O.B.; nox
penakmueit [llymuoro B.K., JIpiMiuia .M., AkiiionepHoe 00111€CTBO
«M3parenscTBO «IIpocBenieHne

* buonorus, 11 knacc/ bopoaun I[1L.M., Qemvmui I'.M., Cabnuna O.B.; nox
penakmueit [llymuoro B.K., JIpimmuna .M., AkuinonepHoe 00111eCTBO

«HS,ZI&TGJILCTBO ((HpOCBGIIICHI/Ie»

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJA
buonorus. O6mras 6uonorus. [Ipakrukym. 10-11 kmaccel. YriuyOieHHBIH

YPOBEHb.

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

POII

http://school-collection.edu.ru/

https://videouroki.net/video/biologia/
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