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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ydueb6HOMY mpeamery "buonorus" (manee - Owomorus) Ha
ypOBHE cpenHero oduiero oOpa3oBaHHs pa3padoTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu mnpernojaBaHusi ydyeOHoro mpenmera «buosjorus» u
OCHOBHBIX TIOJIOKEHUH (eepabHOI paboyeil mporpaMmbl BOCIIUTAHUS.

YuaeOuslii npeamer «buonorusi» yray6nénnoro ypoBHs uszydenust (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeaMeTHou oOnactu «EcrecTBeHHO-
HayudHble ipeaMeTh». CornacHo nonoxeHussM GI'OC COO npodusnibHbie yueOHbIE
NpeAMEThl, H3ydyaeMble Ha YriayOJIE€HHOM ypOBHE, SBISIOTCS — CIIOCOOOM
nuddepenupann  oOy4eHUsT Ha YpPOBHE CpeaHero oOiiero oOpa3oBaHus u
MPU3BAaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXJIYy OCHOBHBIM OOIIKUM, CpPEeAHUM
o01uM, cpeHUM NpodecCUOHATBHBIM U BRICIIUM oOpazoBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX TMPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE PEIICHHE O00pPa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/1a4, CBSI3aHHBIX C MpodopUeHTaIUeld OO0ydYaroUUXCsi U CTUMYJIMPOBAHUEM
MHTEpeca K KOHKPETHOM 00JacTW HAy4YHOTO 3HAHMS, CBSI3aHHOTO C OUOJIOTHEH,
MEJIULIMHOM, KOJIOTUEHN, TICUXOJIOTUEN, CIIOPTOM HIIM BOCHHBIM JIEJIOM.

[Iporpamma no yueGHomy nipeameTy "buonorus” naér npeacraBieHue o 1eIu
U 337la4ax M3y4yeHus y4yeOHoro npeamera «buonorus» Ha YriyOJIEHHOM YpPOBHE,
ompenenser o0s3aTeabHOe (MHBapUaHTHOE) TMPEIMETHOE COJIep)KaHHUE, €ro
CTPYKTYpUpPOBAaHHME IO pa3fenaM M TeMaMm, paclpeleleHue Mo Kiaccawm,
PEKOMEHIyeT TMOCIEA0BATeIbHOCTh M3Y4YeHHs YYEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€W, JIOTUKH Y4eOHOro Tpollecca,
BO3PACTHBIX OCOOEHHOCTEN oOyyJaromuxcs. B mporpaMmmMe o 6MoJIoruu peaain3oBaH
MPUHIINAT MPEEMCTBEHHOCTH C U3yUYE€HHEM OMOJIOTMH Ha YPOBHE OCHOBHOI'O OOIIIETO
oOpa3zoBaHus, Oyaromaps dYemMy [MpPOCMATPUBACTCS  HAMpPABICHHOCTh  Ha
MOCJICYIONIEe pa3BUTHE OWOJOTHYECKUX 3HAHWM, OpPHEHTHPOBAHHBIX Ha
dbopMUpOBaHUE  E€CTECTBEHHO-HAYYHOI'O  MHUPOBO33PCHHS,  IKOJOTHUUYECKOTO
MBIIIUICHUS, IPEJICTABICHUHN O 3J0pOBOM 00pase KU3HHU, Ha BOCIIUTAaHUE OEPEKHOTO
OTHOIIICHHS K OKpY’Karolleld mMpupoaHoi cpeae. B mporpaMmmMe mo OMOJIOTMU TakXKe
MOKa3aHbl BO3MOXKHOCTH yueOHOro mpeamera «buonorus» B peanusanuu
tpeboBannii ®I'OC COO K TUTAHHPYEMBIM JHYHOCTHBIM, METANpPEIMETHBIM U
MpeAMETHBIM pe3yJibTaTaM 00yUeHHs U B JOPMHUPOBAHUU OCHOBHBIX BUIOB y4eOHO-
MO3HABATEJIbHON JICSITEIbHOCTH OOYYaroIIMXCsl 1O OCBOCHHMIO COJIEpPKaHUS
OMOIOTHYECKOro 00pa30BaHMs Ha YPOBHE CPEHEr0 001Iero o0pa3oBaHusI.

VYueOnsbiii npeamer «buonorus» Ha ypoBHE CpelHEro ooimero oopa3oBaHus
3aBepuIaeT OnoIornuecKoe 00pa3oBaHMUE B IIKOJIE U OPUEHTUPOBAH HA PACHIMPEHUE
U yriIyOJieHHe 3HaHUI 00y4aromuxcs 0 AUBOM MPUPOJIe, OCHOBAX MOJIEKYIISIPHOU U



KJIETOYHOW OMONOTHH, SMOPUOJIOTUN M OMOJIOTUU PA3BUTHSA, TEHETUKHU, CENEKIIUH,
OMOTEXHOJIOTUH, FBOJIFOLIMOHHOTO YUEHUS U SKOJIOTHH.

Wzyuenne yueOHOro mnpeamera «buomnorus» Ha yriyOlIeHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIMIMUXCA K MOCIHEAYIOIIEMY IOTYyYEHHUIO
Ovojornyeckoro  o0Opa3oBaHMs B By3ax W OpraHU3alMsIX  CPEIHETO
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEPKaHUS COCTaBISIET CUCTEMA
OMONOTMYECKUX  3HAHWUW, TMOJYYEHHBIX TMPU HU3YYCHHH  OOYyYaIOUIUMHUCS
COOTBETCTBYIOIIUX CHCTEMAaTHYECKUX Pa3/eioB OMOJIOTUM HA YPOBHE OCHOBHOTO
obmiero o6pazoBanusi, B 10—11 kiaccax 3TH 3HaHUS TOJYy4YalrOT pa3ButThe. Tak,
pacmMpeHsl U yriyojieHbl OHOJIOTMYECKHE 3HaHMS O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepusiX, OpraHU3ME 4YeJOBEeKa, OOIIMX 3aKOHOMEPHOCTAX IKHU3HU,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOrMYECKUE CBEAEHUS ITPUKIIAHOTO U MTOMCKOBOIO
XapaKkTepa, KOTOPbIE MOXXHO HCIIOJIBb30BaTh KAK OPUEHTHUPHI JUIS MOCIETYIOLIETO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanusi OMOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMH 3HAaHUSAMH, MOJYYEHHBIMU OOYYAIOIIUMHUCS TPH H3YYECHHUH
(bU3UKK, XUMUH, reorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpammsl o ydyeOHOMYy mnpenmery '"buosorua" otpaxaer
CUCTEMHO-YPOBHEBBIH U 3BOJIOLUUOHHBI MOAXOABI K HU3YYEHHIO OHOJIOTHUH.
CorylacHO UM, U3y4arOTCs CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JJISl AKUBBIX
CUCTEM Pa3HOT0 YPOBHS OpTraHU3AIlMH, BOJIOLMH OPraHUYEeCKOro Myupa Ha 3emiie,
COXpaHeHUs1 OMOJIOTMYECKOT0 pa3Hoo0pa3us mianeTsl. Tak, B 10 kiacce uzydaroTcs
OCHOBBI MOJICKYJIIPHOW M KJICTOYHOM OHOJIOTHH, SMOPHOJIOTHH W OHOJIOTHH
pa3BUTHUS, TEHETUKH U CEJIEKIMH, OMOTEXHOJOTUHM U CHUHTETUYECKOW OMOJIoru,
aKTyaJU3UPYIOTCS 3HAHMSI OOydaroIIMxcsi 1Mo OOTaHHWKE, 300JIOTMH, aHATOMUH,
¢dbusunonoruu yenoeka. B 11 kiacce u3yqaroTcsi IBOJIIOIIMOHHOE YYEHUE, OCHOBBI
HKOJIOTUH U YueHue o buocdepe.

VYuebnsiii npeamer «buonorus» mpu3BaH  00€CIEUUTh  OCBOCHUE
00y4aroIUMHUCS OMOJIOTUYECKUX TEOPUH U 3aKOHOB, HJIE€H, IPUHIUIIOB U MPaBUJI,
JIeXKAIUX B OCHOBE COBPEMEHHOMN €CTECTBEHHO-HAYYHOM KapTHUHbBI MUPA, 3HAHUM O
CTPOEHUH, MHOT000pa3vM M OCOOCHHOCTSAX KJIETKHU, OpraHu3Ma, IOy,
OMOLIEHO3a, SKOCUCTEMbI, O BBLIAIOUIMXCS HAYYHBIX JTOCTHUKEHUSX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOTrHYecKuX 3HaHWM. J{is
pa3BUTUSL M TOJJACpXKaHUS HHTEpeca OO0ydaromuxcs K OHOJIOTHH Hapsay co
3HAYUTEIBbHBIM 00BEMOM TEOPETUUYECKOIO0 MaTepuala B COAEPKaHUM MPOTPaMMBbl
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBJICHHS U PA3BUTHS
TOM WJIK MHOM 00J1aCTH OUOJIOTMH, BKJIaI0M OTEUECTBEHHBIX U 3apyOEIKHBIX YUEHBIX
B pPEILIEHUE BAXKHEUITNX OMOJIOTHYECKUX M SKOJOTHUYECKUX PoOIeM.

Lenb n3yuenus yueOHnoro npenmera «buonorus» Ha yriyOaéHHOM YpOBHE —
OBJIaJIcHWE  OOy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOMN



OpraHW3allid JKUBBIX CHCTEM pa3HOTO paHra © NPHOOpPETEeHHWe YMEHUH
WCITOJIB30BaTh OTH 3HaHUS B (JOPMHUPOBAHUM MHTEpPEca K OmpenenEéHHoN o0macTu
npo(hecCHOHANBFHOM JAESITENbHOCTH, CBSI3aHHOW C Ouosioruei, Wi K BBIOOpPY
y4eOHOTr0 3aBeICHUS IJIs1 TPOJIOJKEHUS OMOJIOrMYEeCKOTr0 00pa3oBaHusl.
JocTikeHue 1enu u3ydeHus ydeOHoro mnpeamera «buosorus» Ha
yrayOon€HHOM ypoBHE 00€CTIeUunBACTCS PEIICHUEM CIICIYIONTUX 3a0a4:
> OCBOCHHE OOYYaIOIMMHCS CUCTEMBl OMOJOTWYECKUX 3HAHWN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHUSIX, KOHIICTIIHUSAX, rUInoTe3ax, 3aKOHaXx,
3aKOHOMEPHOCTSIX W IMPaBUJIaX, COCTABIIAIONIMX COBPEMEHHYIO €CTECTBEHHO-
HAyYHYI0O KAapTUHY MHpa; O CTPOCHUH, MHOTO00Opa3suu M OCOOEHHOCTSX
OMOJIOTMYECKUX CUCTEM (KJIETKa, OpraHu3M, MOMYJISILMs, BUA, OMOT€OleHO3,
ouocdepa); 0 BBIJAIOIMIMNXCSI OTKPBITHUSX U COBPEMEHHBIX HCCIIEJIOBAaHUSAX B
OMOJIOTHH;
> O3HaKOMJIEHHE OOydYaromuxcsi C METOJIaMU IIO3HAHMS KUBOM MPUPOJIBIL:
UCCJIEIOBATEILCKUMU METOJAMH OHMOJOTMYECKUX HAyK (MOJIEKYJIAPHOH U
KJIETOYHOM OMOJIOTMH, 3MOPHOJIOTMM U OMOJIOTUM DPa3BUTHS, T€HETHUKU U
CEJIEKIIMM, OMOTEXHOJIOTUM M CUHTETUYECKOW OHWOJIOTHH, MaJCOHTOJOTHH,
DKOJIOTUH); METOJaMU CaMOCTOATEILHOTO TPOBEJECHUS OUOJOTHUECKUX
UCCJIEIOBAaHUM B Jlabopartopui W B Tpupoje (HaOMIoAeHHE, W3MEpEHue,
AKCTIIEPUMEHT, MOACIUPOBAHUE);
> OBJIaJicHHe OOy4YalolUMHUCS YMEHHUSIMU: CaMOCTOSITEIbHO  HaXOJIUTh,
aHAJU3UpPOBaTh M HCIOJB30BaTh  OHMOJIOTHYECKYIO  HH(pOPMAIIHIO;
10JIB30BAThCSA OMOJIOTHYECKON TEPMUHOJIOTUEN 51 CUMBOJIMKOM;
yCTaHABIMBATh CBSI3b MEXKAY pa3BUTHEM OWOJOTMM W  COILMAJIBHO-
YKOHOMHUUYECKHUMHU U IKOJIOTHYECKUMU MTPoOJIeMaMu YeJI0BEUECTBA; OIEHUBATh
MOCJEACTBUS CBOEH JIESITEIBHOCTH TI0 OTHOIICHUIO K OKpYXKaromiei
MPUPOIHON cpefie, COOCTBEHHOMY 3I0POBBIO M 3JI0POBBIO OKPYKAIOIIUX
Jtoiei; 000CHOBBIBATh M COONTIOAATh MEPhl MPOPUIAKTUKN HH(PEKITMOHHBIX
3a00sieBaHUM, MpaBUia MOBEACHUS B IPUPOJAE U oOecrieueHusi 0€30MacHOCTH
COOCTBEHHOM KU3HEIEATECILHOCTH B UPE3BBIYAHBIX CUTYAIHMSIX MTPUPOIHOTO
U TEXHOTCHHOTO XapaKTepa;, XapaKTepu30BaTh COBPEMEHHbBIC Hay4dHbIC
OTKPBITHS B 00JIACTH OMOJIOTHH;
> pa3BUTHE y 00YYAIONMUXCS HHTEIJICKTYATbHBIX M TBOPUYECKUX CIIOCOOHOCTEH B
MPOIECCEe 3HAKOMCTBA C BBIJAIOIIMMUCS OTKPBITUSAMH W COBPEMEHHBIMU
UCCIICIOBAHUSIMU B OMOJIOTHH, PEIIAEMBIMU €10 MTPoOJieMaMu, METOA0JOTHEH
OMOJOTUYECKOTO  HCCIEOBaHMUS,  MPOBEACHHS  JIKCIIEPUMEHTATBHBIX
WCCJICIOBAHNM,  pEIIeHUS  OMOJOTMYECKMX  3a/Jad,  MOJEIUPOBAHUS
OMOJOrMYeCKUX OOBEKTOB U MTPOLIECCOB;



> BOCIUTaHUE y 00YyYaIOIIMUXCS IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPUPOJE B
HEeJIOM U K OTHeIbHbIM €€ oO0beKTaM U SBIEHUSM; (popMHpOBaHUE
AKOJIOTUYECKOM, TCHETHYECKOW TPaMOTHOCTH, OOIIEH KyJIbTyphl TOBEICHUS B
IPUPOJIE; UHTETPALIUU €CTECTBEHHO-HAYUHBIX 3HAaHUMH;

> npuoOpeTeHre  OOyYarONIMMHUCS  KOMIETEHTHOCTH B  PAIlMOHAIBHOM
MPUPOJIONIOIB30BaHUU (COOJIIOACHUE MTPABUII MMOBEACHUSI B MPUPOE, OXPAHBI
BUJIOB, JKOCHCTEM, Ouochepsl), COXpaHEHWH COOCTBEHHOTO 3I0pPOBbI U
3lI0POBbSl  OKpY)KAlOIIUMX Jrofedl  (coOmofieHus Mep  MpOQHIaAKTHKA
3a0oneBaHui, oOecrieueHue  OE30MaCHOCTH  JKU3HEACSTEIIbHOCTH B
Ype3BbIUAMHBIX CUTYyaIlUsX MPUPOJHOTO M TEXHOTEHHOTO Xapakrepa) Ha
OCHOBE HMCIOJIb30BaHUsI OMOJIOTMYECKUX 3HAHUW M YMEHUU B MOBCEIHEBHOMN
KU3HH,

> CO3JJaHME  yCIOBUM  JJII  OCO3HAHHOTO  BBIOOpA  OOYYAIOIIMMUCS
WHIUBUIYaIbHOM  00pa3oBaTeNbHON  TPAaeKTOPUH,  CHOCOOCTBYIHOIIECH
nocjieaywiemMy npodeccuoHaIbHOMY CaMOONPEICICHUIO, B COOTBETCTBUH C
WHIUBUTyAIbHBIMA HHTEPECAMH U IIOTPEOHOCTSIMHU PETHOHA.

OO111ee YMCI0 YacoB, OTBEICHHBIX HA U3y4YeHHE OHMOJIOTMU Ha YIIIyOJIEeHHOM
YpOBHE cpeaHero obiiero oopazoBanus, coctasiser 204 gaca: B 10 kmacce — 102
yaca (3 gaca B Heneno), B 11 kimacce — 102 yaca (3 gaca B Hezelo).

OT60p opraHuzanMoOHHBIX (OPM, METOJOB U CPEACTB OOy4YeHUs OUOJOTHUH
OCYILIECTBIISIETCA C Y4ETOM CHEUU(PUKH €ro COACpP’KaHWS U HANpPaBJICHHOCTU Ha
MPOJIOJDKEHNE  OMOJIOTUYECKOro oOpa3oBaHMsl B OpPraHU3alMsIX  CPEIHETO
po¢heCCHOHAILHOTO M BBICIIIETO 00pa30BaHUs.

O0s13aTeIBbHBIM YCIIOBUEM MPU O0YYCHUH OMOJIOTHH Ha YITyOJEHHOM YPOBHE
SBJISIETCS TPOBEACHUE JAa0OpAaTOPHBIX M MpakTHUecKux pador. Takke ywactue
0oOy4Jaromuxcsi B BBIMIOJIHEHUU MPOEKTHBIX U y4€OHO-UCCIIEIOBATEIIbLCKUX PadoT,
TEMaTHUKa KOTOPBIX OMPEAENACTCS yUUTeJIeM Ha OCHOBE UMEIOIINXCSI MaTepUaIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOTHBIX YCIOBUM.



COAEPXKXAHUE OBYUEHUA

10 KUIACC

Copnep:kaHue IporpaMMBbl, BBIIECIIEHHOE KYPCUBOM, HE BXOIOUT B IMPOBEPKY
rocynapctBeHHO# utorooi arrecraruu (I'MA).

Tema 1. BuoJsiorns Kak Hayka

CoBpeMeHHass OuoJIorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Ouonoruu.  buonormueckue HaAyKM M M3y4yaeMble HMMH  MPOOJIEMBI.
dyHIaMEHTaJbHbIEC, NPUKIATHBIE M IIOUCKOBBIE HAy4YHbIE HCCICIOBAHUS B
OHOJIOTHN.

3HayeHue Ouosoruu B (HOPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kaptuHbl Mmupa. IIpodeccun, cBsizanHbie ¢ Ouosnoruedd. 3HaueHHEe OHOJOTHUU B
[PAKTUYECKOM JEATEIIbHOCTA YEJIOBEKA: MEIULMHE, CEIbCKOM XO3SMCTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

JleMoHCTpauumn

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, V.
I'apsen, I'. Mengens, B. . Bepnanckuu, U. I1. I1aBnos, . . Meunukos, H. U.
Basunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®. Kpuk, /1. K. benses.

Tabnuupel 1 cxembl: «CBsi3b OWMOJOTUM C JIPYTUMHU Haykamuy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbl U UX U3YY€HHUE

JKuBble cucTteMbl Kak TpenMer u3ydeHus Ouonoruu. CBOMCTBA JKHBBIX
CHUCTEM: €IMHCTBO XHMMHYECKOIO COCTaBa, JUCKPETHOCTh U LEJIOCTHOCTb,
CIOXXHOCTh M YIHOPSAIOYECHHOCTh CTPYKTYPhI, OTKPBITOCTh, CAMOOpPTraHU3alus,
CaMOBOCIIPOU3BEIEHUE, PA3IPAKUMOCTh, U3MEHUYNBOCTh, POCT U PA3BUTHE.

YpOBHM OpraHus3aldd HKUBBIX CHUCTEM: MOJICKYJSIDHBIM, KIIETOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHBIH, MOMYJISIHMOHHO-BUIOBOM, AKOCHUCTEMHBIM
(buoreoneHoTnyeckuit), OuochepHsiii. Ilporecchl, TpoUCXOIAlIMEe B KUBBIX
cucremax. OCHOBHBbIE MNpHU3HAKK KUBOro. JKu3Hb Kak (opma CyIIeCTBOBaHUS
Marepuu. Hayku, n3ydaromme ,uBbl€ CUCTEMbI HA PA3HBIX YPOBHSIX OpTraHU3AIUU.

N3ydenue xuBbIX cucTeM. Meroabl Omonormyeckoil Hayku. HaOmromenwue,
U3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3als, MeTaaHanu3. lloHaTue o 3aBucuMon u
He3aBUCUMOM IiepeMeHHOU. IlnaHupoBanue »skcnepumenra. IlocraHoBka u
npoBepka rumnote3. Hynesas runote3a. Ilonsitue BBIOOPKH M €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouosormueckux pgaHHbIX. OIlEHKa JOCTOBEPHOCTH MOJYYEHHBIX
pe3ynbTaToB. [IpyuMHBI UCKaX€HUs PE3yJabTaTOB JKcriepumeHTa. [lonsThe
CTATUCTHYECKOTO TECTA.

JdeMoHCcTpauu

Tabmuubl u cxembl: «OCHOBHbIE TpPHU3HAKU KU3HW», «buosornueckue
cucteMbl», «CBOHCTBa KUBOM MaTepun», «YPOBHU OpraHU3alUHd KUBOU



npuponb», «CTpoeHHE MKUBOTHOW KIETKW», «TKaHU >XKUBOTHBIX», «CHUCTEMBI
OpraHOB YEJIOBEUECKOro opraHusmay», «buoreomenos», «bmochepa», «Metossl
W3y4EHUS )KUBOU MPUPOJIBD».

Oo6opynoBanue: 1abopaTopHOe 000pYI0BaHUE JJI TPOBEICHUS HAOTIOICHUH,
U3MEPEHUN, IKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHuWe pa3IMyHBIX METOHNOB IIPH
V3YyYECHUH KUBBIX CUCTEM.

Tema 3. buoJsiorust KjieTku

Knetka — cTpykTypHO-QYHKIIMOHAJIbHAS eAUMHUIIA KuBoro. Mcropus
oTkpbITUs KieTku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBanH,
M. Ilneitnen, P. BupxoB). OCHOBHbIE MOJOXKEHUS COBPEMEHHON KJIETOUHOU
TEOPUH.

MeTtonbpl  MOJIEKYJSIpHOM M KJIETOYHOM  OWOJIOTMH:  MHUKPOCKOIIHS,
xpomartorpadus, 3eKTpodope3, METOJ, MEUEHBIX aTOMOB, MuddepeHInanIbHOe
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue ¢uxcuposannvix
K1emokK. DIEKTpoHHasi MUKpockonus. Kougoranvruas muxpockonus. Bumanvhoe
(npudicuzneHHoe) uzyueHue Kiemox.

JlemoHcTpanuu

[Toptpetsl: P. I'yk, A. JleBenryk, T. [lIBann, M. nelinen, P. Bupxos, K. M.
bap.

Tabnuipl U cxembl: «CBETOBOM MUKPOCKOI», «DJIEKTPOHHBIM MHKPOCKOID,
«Hcropus pazBUTHS METOAOB MUKPOCKOTIUID.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIpEnapaTbl pacTUTEIbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIIETOK.

IIpakTnueckass padora «/I3yueHue METOAOB KJIETOYHOW OUOJIOTUM
(xpomartorpadus, aextpodope3, auddepeHanbHoe 1eHTPUGYTHUpOBaHUE,
[1LIP)».

Tema 4. Xumnueckasi OpraHu3anusa KJIeTKU

XUMHYECKUN COCTaB KJIETKA. Makpo-, MUKpPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bopa u e€ poJib Kak pacCTBOPUTEIIS, PEareHTa, y4aCTUE B CTPYKTYPUPOBAHUU KIIETKH,
TeIrIoperysiuud. MuHepanbHbIe BEIlIeCTBa KIETKH, X Ouosiornueckas pojb. Poib
KaTHOHOB U aHUOHOB B KJIETKE.

Opranuyeckre BellleCTBAa KIETKUA. buosormyeckue mnonumepsl. benku.
AMUWHOKUCIIOTHBIN cocTaB 0enkoB. CTPYKTYpbl O€KOBOM MoOJieKybl. [lepBuuHas
CTpYKTypa Oeika, TeNnTHIHas CBsA3b. BTopuyHas, TpeTUYHAas, YEeTBEPTUUHAS
cTpykTypsl. [lenatypamus. CpoiictBa OenkoB. Kiaccudpukauus Oenkos.
buonornueckue pyHkimuu 6eaKoB. [lpuonsi.



YraeBoasl. MoHOCaxapu/bl, AUCaXapyibl, OJIMTOCAXaAPUIbl U TOJIHCAXaPU/IBI.
OOmuit  mnaH CcTpoeHuss ©  (U3MKO-XMMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornueckue GyHKIIUU YTIIEBOJOB.

Jlununpl. M'mapodunbHO-THAPOGOOHBIE CBOMCTBa. Kiaccudukaiys JTUIUI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1e cBOWCTBAa OMOJIOTHYECKHX MEMOpPaH — TEKY4YEeCTbh, CIIOCOOHOCTH K
CaM03aMbIKaHHUIO, TOTYIIPOHUIIAEMOCTb.

Hyxnennoseie kucnotsl. JJHK u PHK. CrpoeHne HYKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiementapuoctu. IIpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinas cnimpans. MectoHaxoxaenue u ouonornueckue Gpynknuu JIHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenune monekynel AT®. Makpospruueckue cBsizsu B Moliekyine ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHBIE IEPEHOCUNKU, UX (DYHKIIH B
Kietke. /[pyeue nykneosuompugocpamol (HTD). Cexsenuponanue JJHK. Memoosi
2eHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CtpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3UYECKUE HCCIEA0BaHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTypbl OuOMONekyl. Mooeruposanue
CMpPYKmMypsl U QYHKYUl OUOMONEKYI U UX Komniekcos. KomnvromepHuiti ousaun u
oOpeaHudecKull cunmes 6UOMONEKYL U UX HENPUPOOHBIX AHANO208.

JleMoHCTpauumn

[Toptpersr: JI. [Tonunr, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiun, O©.
Conrep, C. [Ipy3unep.

Hnarpammel: «Pacnpenenenne XMMHYECKUX JJIEMEHTOB B HEXKUBOU ITPUPOIEY,
«PacripeienieHrne XuMUYECKUX 3JIEMEHTOB B dKUBOU MIPUPOJICH.

Tabmuel u cxembl: «llepuoguueckass TabavIla XUMUYECKUX DJIEMEHTOBY,
«CTtpoeHue MOJeKysbl BOJbl», «BellectBa B cocTaBe OpraHu3moB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIeKyJbl», «CTpoeHHEe MOJIEKYI
yrieBooBy», «CTpoeHre MoyieKyn JHUnuaoBy», «HyKIEMHOBBIE KHUCIOTBI»,
«Ctpoenue Mosnekyibl ATOy.

OO6opynoBaHue: XUMUYECKasl IOCYAa U 000PYI0BaHKE.

JlaGopaTopHasi padora «O0HapykeHHE OCJIIKOB C MOMOIIbIO Ka4eCTBEHHBIX
peaKIuii».

JlaGopaTopHnasi padora «VccinenoBanue HyKJIEMHOBBIX KUCIIOT, BbIIEIEHHBIX
U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOBY.

Tema 5. Crpoenne u QyHKIUM KJICTKH

Tumnbl KIETOK: JyKapuoTHYecKas U Tmpokapuotuyeckas. CTpyKTypHO-
(GyHKIIMOHATIBHBIE 00Pa30BAHMSI KIIETKH.



CtpoeHne mpoKapuoTHIEeCKOM KIeTKu. KineTouHas creHka OakTepuii U apXxei.
Oco0eHHOCTH CTpOEHUs] TeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U GyHKIHOHUPOBAHHUE SyKAPUOTHUECKOM KieTkH. [TnazmMaruueckas
MeMOpana (tuiazmanemma). CTpykTypa IiazMaTudeckol MeMOpansl. TpaHcmopT
BEIIECTB Yepe3 MIa3MaTHIECKYI0 MeMOpaHy: maccuBHbIN (Audy3us, ooneraéHnas
mud¢ys3us), aKTUBHBIA (NMEPBUYHBIN W BTOPUYHBIN aKTUBHBIA TPAHCIOPT).
[Tonynponuiiaemocts MeMOpanbl. PaboTa HaTpuii-KaaueBoro Hacoca. DHJIOIUTO3:
MUHOIMTO3, (aronuro3. Jk3o1uTo3. Kinetounas crenka. CTpykrypa U (QpyHKIUH
KJIETOYHOW CTEHKHU pacTeHUM, rpu0oB.

Hutomna3zma. [uto3ome. Llutockener. [IBmxenne nurormiazMel. OpraHouasl
KJeTkd. OTHOMEMOpaHHbIE OPraHOMIbI KIETKHU: dHAoIIa3Marnueckas cetb (D11C),
anmapaT [olbpkM, NM30COMBI, HUX CTpoeHHe U (yHKUMU. B3aumocss3b
OJTHOMEMOpaHHBIX OpPraHOUAOB KiIETKH. CTpOeHuE TpaHyJIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos ¢ IIIC. CuHte3 pacTBopuMbIX OenkoB. CHHTE3
KJIETOYHBIX MeMOpaH. [ maakuil (arpanyssipHbIN ) SHAOIIA3MATHYECKUI PETHKYIIYM.
CekperopHas (ynkuus annapara ['onbixu. Moougukayus Oenxkos 6 annapame
Tonvoorcu. Copmuposka 6enkos 6 annapame Ionvodcu. TpaHCHIOPT BEIIECTB B
KjeTke. Bakyonu pactutenbHbIX KieToK. Knerounsiii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMIbl  KJIETKM:  MHUTOXOHJPHUH,  IJIACTHUJBI.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenue v (QyHKIIMM MHUTOXOHIpuM u mactun. [lepBuunsie,
BTOPUYHBIE U CIOXKHBIE MIIACTUABI OTOCUHTE3UPYIOIIUX 3YKAPHOT. XIIOPOILIACTHI,
XPOMOILIACTHI, JIEUKOIJIACTHI BBICIIUX PACTEHUM.

HememOpanHubie opraHouabl kiaeTku CTpoeHue W (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. IIpomescymounvie Gunamenmeo.
MuxkpodunamenTsl. Axkmunosvie Muxkpoguiamenmol. MBbIIEUHbIE — KIIETKH.
Axmunogvle KOMNOHenmbl Hemblueunblx Kiemok. MukpotpyOouku. KieTouynsrit
ueHtp. CrpoeHne U JBUKEHUE KIYTUKOB W pecHUYEeK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposanmvie ¢ MuKpopuiameHmamu u
muxpompybouxamu. Momopnvle benxu.

Anpo. OGonouka siipa, XpOMaTUH, KapHoIlia3Ma, SAPBIILIKH, UX CTPOCHHUE U
byakuun. SnepHpiii O0enkoBbIH MaTpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. Idyxpomamuu u cemepoxpomamui. benku
XpoMaTUHA — THUCTOHBI. /JluHamuka s0epHoU 00010uKu 6 mumose. AHoephblil
Mpaucnopm.

Knerounsle BkatoueHuss. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKApHOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI).

JdeMoHCcTpauu



[Toptpetsr: K.C. MepexkoBckuid, JI. Maprymuc.

Tabmuubr u cxembl: «CTpoeHHE DJYKapUOTHUECKOW KIEeTKN», «CTpoeHue
JKUBOTHOM  KJeTKW», «CTpoeHHe  pacTUTENbHOM  KieTku», «CtpoeHue
MUTOXOHAPUMNY, «A1po», «CTpoeHHe MPOKAPUOTUYECKOMN KIETKI.

OO6opyioBaHHE: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTbl pacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

Jlabopatopnass padora «l3yyeHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpPTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

JlabopaTtopnasi padora «lccnegoBaHue IJI1a3MONIM3a W JAEIUIA3MOJIU3a B
PACTUTENbHBIX KJIETKaX».

IIpakTuyeckasi padora «/3yueHne IBUKEHHS IUTOILIA3MbI B PACTUTEIBHBIX
KJIETKaX».

Tema 6. O0OMeH BelecTB M NMpeBpalleHNe JHEPTHH B KJIETKe

ACCUMUJIISALINS U TUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl oOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
mpoleccax. OJHEpPreTMueckoe oOecneueHue KIeTku: mnpeBpamieHue ATO B
OoOMeHHBIX Tpolieccax. DepMEHTATUBHBIN XapakTep peakiuid KJIETOYHOTrO
Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUSI.
Kodepmentsl. Otinuusi pepMeHTOB OT HEOPraHMYECKUX KaTain3aTtopoB. bemku-
aKTUBATOPhl M OEIKU-UHTHOUTOPHI. 3aBUCUMOCTb CKOPOCTH (HDEpMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OpPraHUYECKUMX BEIIECTB B KIEeTKe. DOTOCHHTES.
AHOKcucenHbIll U OKCcuceHHblll pomocunme3 y obaxkmeputi. Ceemocodouparoujue
nUSMeHmuvl U NUSMEHMbl PeakyuoHHo20 yeumpa. Ponp XJIOpOIUIacToOB B IpoLEcce
dorocunTeza. CBetoBast u TeMHOBas Gaszbl. Pomoodvixanue, Cs., Ca. u CAM-munuv
gdomocunmesa. IlpogykTUBHOCTH (poTOCUHTE3a. BiusHue pa3andHbx PakTopoB Ha
CKOpOCTh (hOTOCHHTE3a. 3HaUCHHE (POTOCHUHTE3A.

XEMOCHHTES. Pa3nooGpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTpUPUUUPYIOIIKE OaKTepuu, Kelne300aKTepuu, cepoOaKTEpHUH, BOIAOPOIHbBIE
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

AHa’poOHbIe opranu3Mbl. Buasl Opoxenus. I[IpoaykTel OpokeHHS U UX
WCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHbIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO30YAUTEIHN OOJIe3HEH.

AspoOHbIe OpraHu3MBlI. Oransl DHEPreTUYECKOIO oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICIUICHHUE TIIFOKO3HI.

buonornueckoe OKUCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUN B
nporeccax Ouojgoruueckoro okucnenus. Lluknnueckue peakuuu. OKUCIUTENbHOE
dbochopunupoBanue. Iuepeus membparnHo2o epaduernma npomonos. Cunmes ATD:



paboma npomonnou ATD-cunmaszwvl. IlpenmyrecTBa a’pobHOTO TyTH OOMEHA
BEIIECTB Mepes aHadpoOHBIM. D (HEKTUBHOCTH IHEPTETUUECKOTO OOMEHA.

JleMoHCTpanun

[Toptpertsr: k. Ilpuctnu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Onrenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuibl u cxeMbl: «DOTOCHHTE3Y», « JHEPreTHUECKU 0O0Men», «brocunTes
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyIOBAaHHME JJII MPUTOTOBIICHUS
MOCTOSIHHBIX M BPEMEHHBIX MUKPOTIPENapaToB.

JlabopaTtopHnasi padora «/3yyeHue KaTaIMTUYECKON aKTUBHOCTH (DEpMEHTOB
(Ha mpuUMepe aMuIa3bl WK KaTaaasbl)y.

JlaGopaTtopnasi padora «/3yueHue (QepMEHTATUBHOTO paCIICTUICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopnass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHHTE3a».

JlabopaTopHasi padora «CpaBHEeHHUE MPOIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacsiencrBeHHast uHGoOpMalus U peajiu3anus eé B KiIeTKe

Peakunn mMarpuyHoro cuHre3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CHHTe3a. Peanm3anus HacineacTBeHHOW mHGopManuu. [ eHeTnuecKuit
KOI, €ro cBoucTBa. TpaHckpunuus — wmatpuunbelii cuHte3 PHK. IlpuHnmmsr
TPAHCKPUIMIMU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunwvix PHK 6 syxapuomuuecxou kiemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stansl. Yuactue Tpancnoptbix PHK B 6uocuntese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOKuCHOT. Ponb pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKApUOT U 3YKApHOT. Perynsiusi akTUBHOCTH I'€HOB y NpokKapuoT. ['mmorte3a
ornepoHa (®. XKako0, XK. Mano). Monexynapuvie mexanusmvl IKCHpeccul 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
npoiieccoB B kieTke. KieTounslit romeocTas.

Bupycbl — HekieTouHble (hOPMBI KU3HU U O0UTaTHBIC Mapa3uThl. CTpoeHUe
MIPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHblU YUK
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6akmepuoghazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasda.

BupycHsbie 3a005ieBaHus YenoBeka, )KUBOTHBIX, pactenuil. CITMJ{, COVID-19,
COIMAJIbHBIE M MEUIIMHCKUE TTPOOIIEMBI.

buoungopmamura: unmeepayus u anamuz o6onvuiux maccueos («bigdatay)
CMpYKmMypHuIX Ouonocudeckux oannwvix. Hanomexnonoeuu 6 ouonozuu u meouyume.
Ilpoepammupyemvie pynkyuu 6earkos. Cnocobvt 00cmasku 1eKkapcma.



JleMoHCTpanun

[Toptpetsr: H. K. Konbnos, /. . UBaHOBCKUI.

Tabmuubr u cxembl: «brocunTtes O6enkay, «I'eHeTHdeckuit Kom», «BUpPyCh»,
«baktepuodarm.

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCAY.

Tema 8. 7ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabpl W peryisnusa. Wutepdaza u Mutos.
Oco0OeHHOCTH TpolieccoB, MpoTekaliux B uHTepdasze. [loAroroBka KIETKH K
nenenuto.  [IpecuHteTndyeckuii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETHYECKUH (MPEMUTOTHYECKUI ) epuoibl UHTEpGa3bl.

Martpuunbii cunre3 JJHK — permumkanwma. Ilpuanuner pervmkanvm JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIBHOCTD.
Mexanusm permkanuu JTHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl u
TeroMepaza. XPOMOCOMHBIM Ha0Op KIETKM — KapuOTHUIl. JIUTJIOWIHBIA W
rariouaHbIl  HAOOpel  XpoMocoM. ['oMonormunslie xpomocombl. I[lonoBbie
XPOMOCOMBI.

[enenne kieTku — Muto3. CTaiuu MUATO3a U TPOUCXOASAIINE B HUX MPOLIECCHI.
Tunbl Muto3a. Kapnoknnes u nuTokuHe3. buonornyeckoe 3HayeHUE MUTO3A.

Perynsinusa MUTOTHYECKOrO IUKIA KIETKU. I[IporpamMmmupyemasi KieTouHas
rudesb — arnomnTo3.

Kinerounoe snpo, XpoMocombl, (yHKIIMOHANIbHAs T€HOMUKA. MexaHuzmol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemok. «lL{ugposas
KiemKkay» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIIeMKU.

JemoHcTpanuu

Tabmuupel U cxeMbl: <«OKU3HEHHBIM IUKI KIETKW», «Muto3», «CTtpoeHue
xpomocomy, «Permmmkamusa JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIeTKaxX
KOPEILIKA JTyKa».

JlaGoparopnass  padora  «l/3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpenapaTax.

JlaGopaTopHasi pabora «HaGmoieHre MUTO3a B KJIeTKaX KOHUHMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENApaTax).

Tema 9. CTpoenue u GyHKINH OPraHU3MOB

buonoruueckoe pazHooOpasue OpPraHU3MOB. OIHOKJIETOYHBIE,
KOJIOHHAJIbHBIEC, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH CTPOEHUS U KU3HEACATEIHPHOCTH OJTHOKJIETOUHBIX OPTaHU3MOB.
bakTepun, apxeu, OJHOKIETOUYHBIC TPHOBI, OJHOKJICTOYHBIC BOJOPOCIH, IPYTHE
poTucThl. KoNOHMaIbHBIE OPraHU3MBL.



B3anMoCBsA3p 4YacTE MHOTOKJIIETOYHOIO OpraHu3Ma. TKaHW, OprasHbl H
cucTeMbl opraHoB. Opranusm kak eiuHoe uenoe. I'omeocras.

Tkanu pacteHuid. TUITIBI pACTUTENBHBIX TKAHEW: 00pa3oBaTeIbHAas1, TOKPOBHAS,
IpOBOASIIAs, OCHOBHAs, MexaHumdeckas. OCOOEHHOCTH CTpOEHMs, (PyHKUUN U
PacCIIOIOKEHUA TKAaHEH B OPraHaX pPacTCHUM.

TkaHU JKMBOTHBIX M YE€JIOBEKAa. THIBI )KUBOTHBIX TKAHEW: DIUTEIWAJIbHAs,
COCUHUTENbHAs, MbIlleyHas, HepBHas. OcoOeHHOCTH CTpoeHHs, (YHKIUN U
pAacIIOIOKEHUA TKaHE! B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbel. BereraTuBHbIE M T'€HEpaTHBHBIE OpraHbl pacteHuil. Oprasel H
CUCTEMBI OPTaHOB JKMBOTHBIX U yeoBeKa. DyHKIIMKA OPTaHOB U CUCTEM OPIaHOB.

Onopa tena opranu3moB. Kapkac pacrenuil. CkeneTbl OJHOKJIECTOYHBIX H
MHOTOKJIETOYHBIX JKMBOTHBIX. HapykHbIl 1 BHyTpeHHUM cKesleT. CTpOEHUE U THTIBI
COCIMHEHUS KOCTEM.

JIBrokeHue  OpraHusMoB.  JIBHKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OUTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIntanue oprauu3mos. Iloronenre Boapl, yriaeKUCIoro raza i MUHEpaIbHbIX
BellecTB  pacreHussmu.  [Iutanme  KMBOTHBIX.  BHyTrpumosoctHoe  u
BHYTPUKIIETOYHOE NUIIEBapeHHUe. [IuTaHne MO3BOHOYHBIX KMBOTHBIX. OTHEmnbI
MUIIEBAPUTENBHOIO TpakTa. I[lnmeBapurenbHble kene3bl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKa.

Jpixanue opranu3moB. [[pixanue pactenuil. Jprxanue >kuBoTHbIX. duddysus
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KokHoe apixaHue. JlpIXxaTeinbHasi IOBEPXHOCTb.
KabepHoe u nérounoe npixanue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX M YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JlpixarenbHas cucTeMa dYeinoBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITUL U
MIIeKonUTaomuX. Perymsmus npixanus. JprxarenbHble 00BEMBI.

TpaHcnopT BELIECTB Y OPraHU3MOB. TpPaHCIOPTHBIE CUCTEMbI PACTECHUM.
TpancropT BemecTB y KUBOTHbIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX U uenioBeka. Cepaue,
KPOBEHOCHBIE COCyIbl M KpoBb. Kpyru KpoBooOpalleHus. IBOJIOLUOHHbBIE
YCIIO’)KHEHHUSI CTPOEHUSI KPOBEHOCHOM CHUCTEMBbI NO3BOHOUYHBIX KUBOTHBIX. Paborta
ceplla v €€ peryJisius.

Brinenenue y opranusmos. Beizenenue y pacteHuil. BeiaeneHue y )KUBOTHBIX.
CokpatutenbHble Bakyonau. Oprasbl BbigeneHus. PuibTpanus, CEKpeuus Hu
oOpaTHOEe BcacblBaHME KaK MEXaHU3Mbl PaOOTHl OpraHoB BbiaesneHus. CBs3b
IIOJIOCTH Tela C KPOBEHOCHOM M BBIIACIMTENBHOM CHUCTEMaMu. Beiaenenue y



MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. CtpoeHne u (QpyHKIMOHUPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y YEIOBEKa.

3ammTa y OpraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpHI
OaKTepHil U UCTHI MPOCTEHIIMX. 3alUTa y MHOTOKJIETOYHBIX pacTeHui. Kytukyna.
CpencrBa NacCCUBHOM M XUMUYECKOM 3aIIUThl. OUTOHLINIBI.

3amMra y MHOTOKJIETOYHBIX XUBOTHBIX. [IOKpOBBI M HMX NIPOW3BOJHBIE.
3ammuTa opranu3Ma ot Ooje3Hed. UMmyHHas cucteMa uyenoBeka. KiietouHblil u
I'YMOpaJbHBIE HUMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM crierudUIecKuii
UMMyHUTET. Teopus KioHaIbHO-celeKTuBHOro ummynuteta (I1. Dpnux, @. M.
beprer, C. Tonerasa). BocrianmurenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxxumocTte u  perymsanus |y OpramusmoB. Pazgpaxumocts y
OJTHOKJIETOYHBIX OpPraHn3MoB. TakcuChl. Pa3ipaxuMoCTh U perysisiuus y pacCTeHUM.
PocToBble BelllecTBa U X 3HAYCHHUE.

HepBHas cucremMa u peduekTopHas peryisuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIEIbl. DBOIMOLHOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOM CUCTEMBI Y
XKUBOTHBIX. OTIENbl TOJOBHOIO MO3ra IMO3BOHOYHBIX JKUBOTHBIX. Peduiekc u
pedrnexTopHas ayra. be3ycnoBHbIE U yCIOBHBIE pE(IEKCHI.

['yMopasibHast peryJisiivs M 3HJIOKPUHHAS CHUCTEMa YKMBOTHBIX M YEJIOBEKA.
JKenes3pl SJHIOKPUHHOM CUCTEMBI M KX TOPMOHBI. JleicTBHE TOPMOHOB. B3auMocCBsI3b
HEPBHOU M SHIOKPUHHON cucteM. ['unoranamo-runoduszapHas cucrema.

JlemoHcTpanuu

[Toptper: W. I1. I1aBnos.

Tabmuupel 1 cxembl: «OIHOKIETOYHBIE BOAOPOCIH», «MHOIOKIETOYHBIE
Bojopocim», «bakrepum», «lIpocrenmme», «Opranbl HIBETKOBBIX PAacTEHUN,
«CucremMbl  OpPraHoB TMO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pactreHuit», «KopHeBble cuctembl», «CTpoeHue ctedms»,
«CTpoeHre NHCTOBOM IUTACTHHKW», «TKaHW >KUBOTHBIX», «CKEJIET YeI0BEKa»,
«IImmeBapurenpbHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «MplmeuHas  cucreMay,
«BpraenurensHas cucrteMa», «HOOKPUHHAS cucTeMay, «CTpoeHre MBIIIIbD,
«mmynurer»,  «Kuiieuynomonoctuele», «CxeMa  MUTAaHUS  PACTECHUN»,
«KpOBEHOCHBIE CHUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpoeHHE THIPBDY,
«Ctpoenue minaHapum», «BHyTpeHHee CTpoeHHe HOKIEBOro uepBsi», «HepBHas
cuctema poeio», «HepBHas cucrema ssarymku», «HepBHas ~— cucrtema
npecmblkaromuxcs»,  «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MIIeKOTIUTaOIuX», «HepBHas cucrema yenoBekay, «Pedexcy.

OOopynioBaHHE: CBETOBOM MHUKPOCKON, MHKpPOIpEnaparbl OJHOKJIETOYHBIX
OpraHMW3MOB, MUKPOIIPENApPaThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJUJIEKIIMU



HACEKOMBIX, WTJIOKOXKHX, KUBBIE JK3EMIUTIPhl KOMHATHBIX PAcTEHUH, repdapuu
pacTeHU! pa3HbIX OTJAEJIOB, BIIAXKHBIE IMpenaparbl JKUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX >KMBOTHBIX, CKEJIET YEJIOBEKa,
o0opyZ0BaHUE JJI JEMOHCTPALIMK MIOYBEHHOTO U BO3IYIIHOTO MUTAHUS PACTEHUH,
pacuieruieHus Kpaxmalia U OeJIKOB 1Mo AeicTBreM (hepMeHTOB, 000pyAOBaHUE IS
JEMOHCTPALIMH OIBITOB IO U3MEPEHUIO KU3HEHHON EMKOCTH JETKUX, MEXaHU3Ma
JBIXaTEIbHBIX JBUKEHUHN, MOJIETU TOJIOBHOTO MO3Ta Pa3JIUYHBIX )KHBOTHBIX.

JlaGoparopHasi pabora «/3ydeHrue TKaHEe paCTCHUIN».

JlaGoparopHnas pabora «/3ydeHue TKaHEH KUBOTHBIX).

JlaGopaTopHasi padora «/3yueHne opraHoB IBETKOBOT'O PACTEHHUS.

Tema 10. PazmHokeHue M pa3BUTHE OPraHU3MOB

@®opMbI pa3MHOKEHHS OpPraHu3MoOB: Oecronoe (BKIJIOYas BEreTaTUBHOE) U
nojsoBoe. Buasl  Oecronoro  pasMHOXKEHHs:  I[OYKOBAHHWE,  CIOPYJIALIMA,
dbparmeHTanus, KIOHHPOBaHUE.

[TomoBoe pa3zmuoxkeHue. [lonoBele kieTkn, wiM rameTtsl. Meino3. Craaun
Mmeno3sa. [loBenenne xpomocoM B menose. Kpoccnarosep. buonorndecknii cMbICIT
M€i03a M TIOJOBOro Ipouecca. Meilo3 W €ro Mecrto B KU3HCHHOM IIMKIIE
OpraHU3MOB.

[IpenzaponspiieBoe pa3Butue. ['amerorenes y :kuBOTHBIX. [10J10BBIE Keie3bl.
OOpa3zoBaHue U pa3BUTHUE MOJOBBIX KIIeTOK. CriepmaToreHes u oorenes. CtpoeHue
MOJIOBBIX KJIETOK.

OmionoTBOpeHHEe U 3MOPHOHAIBHOE PAa3BUTHE JKUBOTHBIX. (CHocoObl
OILTIOIOTBOPEHMS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHE3). DMOPHOIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOIOSUU.
Konyenyuss mopgocenos u modenu mopghoeenesza. Craguu >3MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmnenme. Tumbl  apoOiieHus.
Jemepmunuposannoe u HedepMuHuposanHoe Opobaenue. brnacmyna, munvi
onacmyn. OCOOCHHOCTH JPOOJICHUS MJIEKOMMTAIONIMX. 3apOJABIIICBBIC JIMCTKU
(racTpynsinus). 3aKiajKa OpraHOB M TKaHEW W3 3apO/JIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIIMSIHUE YacTed pa3BUBAIOLIETOCS 3apojbiiia (SMOpUOHABHAS WHIYKIIHS).
3akyagka IUIaHAa CTPOCHUS KUBOTHOTO KakK pe3ysibTaT HEpPapXUUECKUX
B3aMMOJICUCTBUII TEHOB. BriusHue Ha 5MOpPHOHAIBHOE Pa3BUTHE PA3TUYHBIX
(haKTOPOB OKPYXkKAIOIICH CPE/Ibl.

Poct u pasButne x)uBOTHBIX. I[locTaomOpuoHanbHbli mepuoa. llpsmoe wu
HenpsiMoe pasBuTHe. PaszButne ¢ wmeramopdo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. DBHOJOrM4yecKkoe 3HAYEHHWE MPSAMOrO0 M HENPSIMOro
pa3BUTHS, UX PACHPOCTPAHEHHE B mpupone. THUmbl pocTa KUBOTHBIX. PaKTOPHI
peryJsiiuy pocTa >KMBOTHBIX U 4esioBeka. CTaguu nmocTaMOpUOHATBHOTO Pa3BUTHS



y )KMBOTHBIX U 4esioBeka. [leprnoasl oHToreHesa uenoBeka. CtapeHue u CMepTh Kak
OMOJIOTMYECKUE MPOLIECCHI.

Pasmuoxenne u pasButue pactenuil. ['amerodut m cnopodur. Meiio3 B
’KU3HEHHOM IMKJIe pacTeHui. OOpa3zoBaHue Cop B Mpoiiecce Mero3a. ['aMmerorenes
y pactenuil. OIJI0I0TBOPEHUE U PA3BUTHE PACTUTEIBHBIX OPraHU3MOB. [[BOiHOE
OIJIOJIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3Mbl peryJsaluyd OHTOT€HE3a Y PACTCHUM U )KUBOTHBIX.

JdeMoHCTpaIMuK

[Toptpetsr: C. I'. HaBammun, X. [llneman.

Tabmuubr u cxembl: «BereraruBHoe pasMHOkeHUE», «Tumbl Oecroyioro
pasMHOXKEHUD», «Pa3MHOXEHHE XJIaMUAOMOHAIb», «Pa3MHOXEHHE 3BIIIECHBDY,
«Pa3MHO)eHue TuApbD, «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
AUIEKIIETKH U crepmaTo3onaa», «OCHOBHBIE CTaJAuM OHTOreHeszay, «lIpsmoe u
HenpsiMoe pasButue», «Pa3zButue Manckoro xyka», «PasButue capaHum»,
«Pa3zButne narymkw», «/IBOMHOE OIUIONOTBOPEHHE y LBETKOBBIX PACTEHUIY,
«CTpoeHne ceMsaH OJHOJOJNBHBIX U ABYJOJBHBIX PACTEHUI», «KU3HEHHBIN LUK
MOPCKOM KanmycCTbl», «  KU3HEHHBIN [TUKI MXa», «  KM3HEHHBIA LIUKII MTATOPOTHUKAY,
«’KM3HEHHBIN TUKII COCHBD».

O6opynoBaHue: CBETOBOM MHUKPOCKON, MUKPOMpENapaThl SHUIEKIECTOK U
CIIEPMATO30UI0B, MOAENb «LIMKIT pa3BUTHS JIATYILIKI.

JlaGoparopHasi padora «/3ydeHue CTpOCHUS MOJOBBIX KJIETOK HAa TOTOBBIX
MHKpOITpEenapaTax».

IIpakTnueckas padora «BbIsIBIEHHME MNPU3HAKOB CXOJICTBA 3apOJbIIICH
ITO3BOHOYHBIX KUBOTHBIX).

JlaGoparopnass padora «CTpoeHHE OpPraHoB PA3MHOXKEHHUS BBICIINX
pacTeHu».

Tema 11. I'eHeTuka — Hayka O HaCJeACTBEHHOCTH M HM3MEHYUBOCTH
OpPraHu3MoB

HcTopust cTaHOBIEHUS M PA3BUTHUS T€HETUKH Kak Hayku. Pabotel I'. Mennens,
I'. ne ®pusa, T. Moprana. Posib OT€UECTBEHHBIX YYEHBIX B PA3BUTUU I'€HETUKHU.
Pa6otsr H. K. KonsiioBa, H. U. BaBunosa, A. H. benozepckoro, I'. JI. Kapneuenko,
10. A. ®mmnuenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE MOHSITUS U1 CUMBOJIbL. | 'OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeNIbHBIC TEHbI, aJbTEPHATUBHBIE MPU3HAKU, JOMHUHAHTHBIA U PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAs JTUHUS, TUOPUIBI, TCHOTHUIT, ()EHOTHII.
OCHOBHBIE ~ METOJBI ~ T€HETUKH: THOPUIOJOTUYECKUM,  IUTOJOTHYCCKUH,
MOJIEKYJISIPHO-TEHETUYECKHM.

JleMoHCTpanun



[Toptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Komsnos, H. 1.
Basunos, A. H. benozepckuii, I'. [[. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabmunp! u cxeMbl: «MeTo1bl TeHETUKIY, «CXEMBI CKPELLIUBAHUS.

JlaGopaTtopnas padora «/lpo3oduna kKak OOBEKT T'€HETUYECKHUX

HUCCICIOBAHUI.
Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHaenss — 3aKoH

eAMHO00pa3usi rTuOpUI0B MepBoro nokojeHus. [IpaBuno noMmunupoBanus. Bropoii
3aKOH MeHnaenss — 3aKOH pacUICIUICHUs IPU3HAKOB. L{UTOosIOrMyeckre OCHOBBI
MOHOTHOPUJIHOTO CKpEIIMBaHUs. [ UMOTEe3a YUCTOTHI TAMET.

AHanm3upyronee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HACIeIOBaHMUS.
Pacuierienre npu3HakoB IpY HEMOJIHOM JOMUHUPOBAHUU.

JurubpuaHoe ckpemurBanue. TpeTuit 3akoH MeHiens: — 3aKOH He3aBUCUMOTO
HaclieJI0BaHUsI TPU3HAKOB. [{[uToNOrnYeckre OCHOBBI JUTMOPUIHOTO CKPEIIBAHUS.

CueruieHHoe HacienoBaHue npuszHakoB. Pabotsl T. Moprana. CuerieHHOe
HACJICIOBAHUE TE€HOB, HAPYIICHUE CLEIUIEHUS MEXAYy TIeHaMh. XPOMOCOMHas
TEOpHUsI HACIIECTBEHHOCTH.

['eHeTuka nosia. XpoOMOCOMHBIM MEXaHU3M OMpPEAEIEHUS Mojia. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M Te€TepOramMeTHhIA MOoJ. ['eHeTnueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacienoBanne Npu3HAKOB, CHETJIEHHBIX C TTOJIOM.

I'eHoTun kak uenoctHas cucrema. [imenoTponus — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBI ajuienu3M. B3anMoaencTBUE HEaUIEIbHBIX TI'E€HOB.
KommnementapHocts. Onuctas. [lonmumepus.

['eHEeTMYECKUI KOHTPOJIb PA3BUTHS PACTEHHM, dKUBOTHBIX U YEJIOBEKA, a TAKKE
(U3MONOTMYECKUX  TPOILIECCOB, TMOBEACHUS UM  KOTHUTUBHBIX  (YHKIIUH.
['eHeTnueckre MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35UH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckrne acmeKThl KOHTPOJS H
W3MEHEHUs HACJIEACTBEHHOU HH(OPMAIIUHU B MOKOJICHUSIX KJIETOK U OPTaHU3MOB.

JdemMoHcTpanuu

IToptpersl: I'. Mennens, T. Mopras.

Tabmuibr u cxemsl: «IlepBoiii 1 BTOpoil 3akoHbl Menpaens», «Tpetuit 3axoH
Mennens», «AHamu3upyollee CcKpeluBaHue», «HemomHoe QOMUHHUpPOBaHHEY,
«CuersieHHOe Hacle/l0BaHWe MPU3HAKOB Y Jpo30duibl», «l'eHeThka mosay,
«Kapuotun denoBeka», «Kapuotun gpozoduib», «Kapuotum nOTHIBD,
«MHOXECTBEHHBIN aJlJIeIu3M», «B3auMo1eiiCTBUE T€HOBY.

O6opynoBanue: MOAENb IS JEMOHCTpPAIMU 3aKOHOB €IMHOOOpasws
THOpUIIOB TIEPBOTO TIOKOJICHWS W PACHICIUICHUS TMPU3HAKOB, MOJETb IS
JEMOHCTpPAllUM 3aKOHA HE3aBUCHMOTO HACIEIOBAHUS IPU3HAKOB, MOJAENb IS



JEMOHCTPAllMM CLEIUICHHOTO HACJIEIOBAHUS NPU3HAKOB, CBETOBOM MHMKPOCKOIL,
MUKpornpenapar: «JIpozodumnay.

IIpakTuyeckas padora «l3ydyeHwe pe3yabTaTOB MOHOTHMOPUIHOIO
CKpEIIMBaHUA Y IPO30DUITBD».

IIpakTuueckass  paGora  «M3ydeHue  pe3ysibTaToB  JUTHOPUIHOTO
CKPEIIMBaHUSA Y IPO30(UIIBDY».

Tema 13. 3aK0HOMEPHOCTH U3MEHYUBOCTH

B3aumopeiictBue reHotuna u cpeabl npu  (HopMUpoOBaHUM (DEHOTHIIA.
N3mMeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE W KOJWYECTBEHHBIE NMPU3HAKU. Buabl
M3MEHYMBOCTH: HEHACIICACTBEHHAS U HACJICACTBEHHAs.

MonudukanronHas u3MEH4YMBOCTh. Ponb cpeapl B (opMUpOBaHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanyioHHbIN
psan u BapuanmonHas kpuBasi (B. Horanncen). CpoiicTBa MOau(UKAITMOHHON
U3MEHYUBOCTH.

['eHoTMIIMYECKasE N3MEHUYUBOCTh. CBOMCTBA T€HOTUITMYECKOW M3MEHUYUBOCTH.
Buibl reHOTUNIMYECKON N3MEHYMBOCTU: KOMOMHATUBHAS, MyTallMOHHAS!.

KomOunaTuBHass M3MEHYMBOCTHb. Meio3 M MOJIOBOM TMPOIECC — OCHOBA
KOMOWHATUBHON M3MEHUYUBOCTU. POJTh KOMOMHATUBHON M3MEHYMBOCTH B CO3JIaHUU
TeHETUYECKOr0 pa3Hoo0pa3us B Mpejiesiax OJJHOro BU/IA.

MyTanmonHas M3MEHYMBOCTh. BuHIBI MyTanuii: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHBIE W  WHAYUMPOBaHHbIE MyTauuu. SnepHsle u
HuToIIa3MaTuyeckue mMyranuu. CoMaTUYecKUue U MoJoBble MyTauuu. [IpuunHbI
BO3HUKHOBEHHs MyTauuid. MyTareHel W WX BJIMSHUE HA OPraHU3MBI.
3aKOHOMEPHOCTH MYTALlMOHHOI'O IIpolecca. 3aKOH TOMOJIOTHYECKHX pPAIOB B
HacienctBeHHo u3MeHunBoctu (H.W. BaBunoB). BHesnepHass U3MEHUMBOCTH U
HACJIEICTBEHHOCT.

Onueenemuxa U JINUSEHOMUKA, POJb ONULEHEMUYECKUX Gakmopos 6
HACNe008aHUU U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKO8 V) OP2aAHUMOS.

JdemoHcTpanuu

IToprpersl: I'. ne @pus, B. Moranncen, H. 1. Basuios.

Tabmuel u  cxembl: «Buasl  usmeHumBOCTHY», «MoaudukaoHHas
U3MCHYHUBOCTHY, «KomOnHaTtnBHas W3MECHYHUBOCTHY, «Meiosy,
«OmnongoTBopeHuey, «I eHeTnueckue 3a00JIeBaHUS YeI0BEeKay», « Bumbl myTammiiy.

OO6opyioBaHue: XMBbIE W TepOapHbIE AK3EMIUISIPbl KOMHATHBIX PacTeHH,
pucyHku (doTtorpadpuu) >KMBOTHBIX C PA3JIMYHBIMU BUAAMH U3MEHYUBOCTH.

JlaGopaTopHuasi pabora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(UKAIIMOHHOW W3MEHYUBOCTU. llocTpoeHne BapHallMOHHOTO psiia |
BAPUALIMOHHOW KPUBOW».



IIpakTuyeckasas padora «Myranuu y apo3o¢uiasl  (Ha TOTOBBIX
MUKpOIIpenaparax)».

Tema 14. I'eHeTHKa YesiOBEKA

Kapuotun uvenoBeka. MexayHapoaHass MporpaMma HCCIEIOBaHUS T€HOMaA
yenoBeka.  MeToabl  M3y4YeHUs ~ TEHETMKH  YEJIOBEKAa:  I'€HEaJOTMYECKUU,
OJIM3HEIOBEIH, IIMTOr€HETUYECKUH, MOMYJISALIUOHHO-CTATUCTUYECKU,
MOJIEKYJISIPHO-TEHETUYECKHM. CoBpemeHHOE ONPENEIICHUE TE€HOTHIIA:
MTOJJTHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[11I1P-ananu3a. HaciaencTBeHHbIe 3a00sIeBaHUs YesloBeKa. [ eHHbIE 1 XPOMOCOMHBIC
Oone3HM 4YeloBeKa. bolie3HW C  HAcleCTBEHHOM MPEIpacroyioKEHHOCTHIO.
3Ha4YCHUE MEAUIMHCKOW T€HETHKHA B MPEAOTBPALICHUN U JICYEHUH T€HETHUYECKHUX
3a00JieBaHUI 4YelloBeKa. MeauKo-reHeTUueckoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIETKU. [loHATHE «T€HETHYECKOTO Tpy3a». ITUUYECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH pelaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enetnyeckue (HakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
(bU3MYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarolen cpeanl. [ eHeTnyeckas
MPEIPACTIOIOKEHHOCTD YETIOBEKA K MATOJIOTUSIM.

JlemoHcTpanuu

Tabmuubr u cxemsl: «Kapuotun denoBeka», «MeTolbl U3yUYEeHHS] TEHETUKHU
yesjoBekay, «I'eHeTnueckue 3a001€BaHUs YEIOBEKay.

IIpakTuyeckas padora «CocTaBleHUE U aHATIU3 POAOCIOBHONY.

Tema 15. Cesnrekuusi OpraHu3MoB

JomecTukanus u cenekuust. 3apoKICHUE CEJIEKIIMU U JOMECTUKAIIUU. Y UCHHE
H. U. BaBunoBa o lleHTpax NpoOUCXOXIEHUS M MHOT0OOpas3usi KyJIbTYPHBIX
pacteHuid. Ponb cenekunu B CO3JaHNU COPTOB PACTEHUN U TTOPOJI ) KUBOTHBIX. COPT,
opoja, TaMM. 3aKOH TOMOJIOTUYECKUX PSAJIOB B HACIEICTBEHHOW U3MEHUMBOCTH
H. W. BaBumnoBa, ero 3HaueHue JJis CEISKITMOHHON pabOTHI.

Metonpl cenekunOHHONW paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIH U
VHIUBUIYaJIbHBIN. Oransl KOMOWHAIIMOHHOU CCJICKIINH. HcnwiTanue
MPOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TEHOTHUNY C TOMOIIBIO OIEHKHU
(dbeHoTuna NOTOMCTBA U OTOOP MO TEeHOTHUITY ¢ moMonIsio aHanu3a JJHK.

HckyccTBeHHBIM ~ MyTareHe3 Kak  METOJ  CEJICKIIMOHHOW  paboTHI.
PanmnanoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTallMM Y KyJIbTYPHBIX
dbopm opranu3mMoB. Mcmosib30BaHHE TEHOMHOTO PEIAKTUPOBAHUS M METOOB
pexomOuHanTHBIX JIHK 1151 mostydeHust iCX0IHOTO MaTepuaia Jjisi CeIeKIUH.

[Tomyuenue MTOJIUTLIIOUIOB. BryTtpusnnosas rHOpUIN3AIINSL.
brmuskopoAcTBEHHOE — CKpemmBaHWe, wWid  WHOpuauHr.  HepoacTBenHoe
CKpelnMBaHue, Wid ayTOpuaAuHT. ['erepo3uc w ero mpuumHbL. Vcmonab3oBaHue
rerepo3uca B cenekuuu. Otmanénnas ruGpuauzauud. [Ipeogonenue Oecruioaus



MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CEICKIIMU PACTCHUI U )KUBOTHBIX. «3e1éHas
PeBoIIOYUAN.

CoxpaHeHre U U3y4eHUE T€HETUUECKUX PECYPCOB KYJIBTYPHBIX PACTEHUN U UX
JUKUX POJIMYEH I CO3JaHUsI HOBBIX COPTOB M THOPHIOB CEILCKOXO3SIMCTBEHHBIX
KYJIbTYp. H3yuenue, coxpamenue u YnpasieHue 2eHemuyecKuUMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMBICIOBbIX  HCUBOMHBLIX 6 UYEeAdx VIyduleHusl
cywecmseyomux U co30aHus HOB8bIX NOPOO, JUHUU U KPOCCO8, 8 MOM 4Yucie C
NpUMEeHeHUeM COBPEMEHHBIX MeMO008 HAYUHBIX UCCe008AHULL, Nepedosblx uoell U
NnepCcneKmuBHbIX MexXHON02U.

JlemoHcTpanuu

[loptpersr: H. W. Basumos, . B. Muuypun, I'. J. Kapneuenko, II. II.
Jlyxpsnenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabmuiel U cxeMbl: «L{eHTpbI TPOUCXOXKIACHUS U MHOTOOOpa3us KyJbTYPHBIX
pacTeHuil», «3aKOH TOMOJIOTUYECKUX PSAJOB B HACIEICTBEHHON M3MEHUYHMBOCTHY,
«Metoapl cenekiuny, «Otnanéunas rTubpuauzanusy, «MyTtarenesy.

JlabopaTopHast padora «/3yueHne coOpTOB KyJIbTYPHBIX PACTEHUN U MOPOA
JIOMAITHUX KWUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEICKIIUN PACTEHUI.

IIpakTnueckas padora «IIpuBuBKa pacTeHUII».

IKcKypceusi «OCHOBHBIE METOIbl U JOCTHUKEHHSI CEJIEKIIMM PACTEHUU U
JKMBOTHBIX (Ha CEIICKIIMOHHYIO CTaHIIHIO, MJIEMEHHYIO bepmy,
COPTOUCIIBITATCIIbHBIA  YYaCTOK, B TEIUIMYHOE XO3SMCTBO, B JIabOpaTOpHIO
arpOyHUBEPCHUTETA WIIM HAYYHOTO IICHTPA)».

Tema 16. BuorexHo0rusi U CHHTeTH4YEeCKAasi OMOJIOTHSI

OOBEKTHI, HCMHOJIb3yeMble B OWOTEXHOJIOTHMU, — KJIETOYHbIE U TKAHEBBIC
KYJbTYPBHI, MHUKPOOPTAHU3MBI, 170.4 XapaKTEPUCTHKA. TpaguuronHas
OMOTEXHOJOTHS:  XJICOOMEUCHUE, TONYYEeHHE KHCIOMOJOYHBIX IPOAYKTOB,
BUHOJieMEe. Mukpoouosornueckuii cuHTe3. OOBEKTHI MHUKPOOMOJIOTUYECKHUX
texHosorui. [Ipou3BoacTBO O€lika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3naHne TEXHOJIOTUM M MHCTPYMEHTOB LIEJICHAIIPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C II€JIBIO MOJYYEHHUS] OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiepKaIluX HE BCTPEUAIOIINECS B IPUPOIC OMOCUHTETHYECKHUE Y TH.

Knerounas mHxxeHepus. MeToapl KyJbTypbl KJIETOK W TKaHEW PAaCTCHUN U
KUBOTHBIX. Kpuobanku. Comarudeckass TruOpuUAM3alMS W COMAaTHYECKUN
sMOpuorene3. lcnonb3oBaHue TramiouoB B CelEKUMH pacTeHuil. [lonyuernue
MOHOKIOHAbHBIX anmumen. VMcnonv3oeanue MOHOKIOHANbHBIX U NOJIUKTIOHANbHBIX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOJOTBOpPEHUE. PeKOHCTpyKIus
ANLEKIETOK U KJIOHUPOBAHUE >KMBOTHBIX. METO/I TpaHCIUIaHTALMU SIAEP KIIETOK.



Texnonozuu 0300po6nenus, Kyabmueupo8aHus U MUKPOKIOHANbHO20 PASMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMOCOMHass W Te€HHas WHXeHepusa. VICKyCCTBEHHBIM CHHTE3 T€Ha W
koHcTpyupoBanue pekomouHanTHbix JITHK. Coz0anue mpanceennvix opeanuzmos.
JlocTrxkeHus ¥ MepCIEeKTUBBI XPOMOCOMHOM U TEHHOW MHKEHEPUU. JKOJIOTHUECKNE
Y 3TUYECKHUE NPOOJIEMbl TEHHOW NHKEHEPUU.

Menununckue ouorexnonoruu. [loctrenomuas mudposas mequmuaa. [TLP-
JMAarHocThKa. MeTaOoJIOMHBIN aHaiu3, TeHOUEHTPUYECKUH aHaiu3 MpoTeoMa
YeJIOBEKA I OLIEHKH COCTOSIHUSI €r0 340pOBbs. M CIONb30BaHME CTBOJIOBBIX
kinetok. TaprerHas Tepanust paka. 3D-OuomHkeHepuss g pa3pabOTKU
(GyHIaAMEHTAIBHBIX OCHOB MEIUIMHCKHX TEXHOJIOTHM, CO3AaHMS KOMILIEKCHBIX
TKaHEW COYETAHUEM TEXHOJIOTHUH TPEXMEPHOTro OmonmpuHTUHTra U ckaddonaunra
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3naHue BEKTOPHBIX BaKLMH C ILEJbI0 00ecredeHuss KOMOMHHUPOBAHHOMN
3amuThl OT Bo3Oyauteneid OPBU, ycTaHOBiEHHE MOJIEKYJSPHBIX MEXAHH3MOB
¢bynkunonupoBanuss PHK-conepkamux BUpYcOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabmunp! 1 cxemsl: «Vcnoab3oBaHME MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxxeHepusn», «I eHHass HHKEHEPU».

JlaGopaTopHasi padora «/3yueHne 00bEKTOB OMOTEXHOJIOTUM.

IIpakTnueckas padora «lloydyeHre MOJOYHOKHUCIBIX TPOTYKTOBY.

Ikckypeusi «buoTtexHonoruss — BakHEHIIAs MPOU3BOJUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOJICTBO).

11 KIIACC

Tema 1. 3apoxkaeHue m pa3BUTHE SBOJIONMUOHHBIX INpeACTABJICHUNA B
ouoJiorumn

OpomonmonHas Teopust Y. JlapBuHa. Ilpeanochbuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U Hay4dHas aedatenbHocTh Y. JlapBuHa.

J{Brokynye cuiibl 3BOTIOIIUK BUAO0B 110 Y. JlapBUHY (BBICOKast HHTEHCUBHOCTD
pPa3MHOKEHHUS ~ OpPraHU3MOB, HACJIEACTBEHHas HM3MEHYMBOCTh, OoOpbOa 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN 0TOOD).

Odopmiienne cunterndeckoir Tteopuu dBomonuu (CTD). HelTpanbhas
teopust dBomonuud. CoBpeMEHHass dBOJIONMOHHAS  OwWojorus. 3HAYCHUE
HBOJIIOLIMOHHON T€OpUH B POPMUPOBAHUHU ECTECTBEHHO-HAYYHON KapTUHBI MUPA.

JdeMoHCcTpauu



[Toptpetsl: Apuctorens, K. Jlunnei, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kiosnwe, Y. apsun, C. C. YerBepuxos, 1. U. HImansraysen, Ix. Xonaein, /. K.
benses.

Tabnuub! u cxembl: «CucreMa sxuBoit ipuposl (o K. JIunuer)y», «JlectHuna
XKUBBIX cymiecTB (1o Jlamapky)», «Mexanusm (GopMupoBaHus NMPUCITIOCOOTICHUN Y
pacTeHull U KUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapiupyra myremectBus Y.
Hapsuna», «Haxoaku Y. JapBuna», «®opmbl OOpbObI 3a CyIIECTBOBAHUEY,
«IToponbl Tomy6ei», «MHoOroodbpasue KyabTypHBIX (opm KamycThD», «Ilopomabl
JIOMAIIIHUX >KMBOTHBIX», «Cxema 00pa3oBaHus HOBbIX BHJIOB (1o Y. [lapBuny)»,
«Cxema COOTHOILIEHUS MABWXKYIIUMX CHJI 3BOJIOLHMN», «OCHOBHBIE IOJIOKEHHUS
CUHTETUYECKON TEOPUH SBOJTIOLIMI.

Tema 2. MuKkpo3BoIIOLHSA U €€ Pe3yJIbTATHI

[TonynsAauus Kak 3JIEMEHTAapHas €IMHHIA 3BOJOLMH. COBPEMEHHBIE METOJIbI
OLIEHKM TE€HETUYECKOT0 pa3HooOpaszus M CTPYKTypbl Homyssiuuid. M3meHeHue
reHooH/a TOMYJSUUA KAaK 3JIEMEHTAPHOE 3BOJIOLMOHHOE SBJICHUE. 3aKOH
reHeruueckoro paBHosecus [xx. Xapau, B. BaitnOepra.

DneMeHTapHble (aKTOpbl (ABMXKYIIUE CHIIBI) HBOJIONMH. MyTallMOHHBIHN
npouecc. KomOunatuBHas wu3MeHuMBOCTh. [lpelip TeHOB — ciyuaiiHble
HEHaINpaBJICeHHbIE U3MEHEHUS YacTOT aJljiesiel B MOMyIAuusax. DPQPeKT OCHOBATEIS.
Ippexm b6ymoiiounozo eopaviuika. CHUudCeHUe 2eHemuiecKko2o pa3sHooOpa3UsL:
npuuunsl u creocmsus. llposenenue agpghexma opeiigha 2enos 8 6orbLUUX U MATILIX

NONYIAYUSAX. Murpanumu. N3onsauus TIOIYJISLIUI: reorpadguieckas
(mpocTpaHcTBEeHHAs ), OMoorndeckas (penpoayKTUBHAs).
EctecTBeHHbIil 0TOOp — HampaBiswiomuii ¢akrop sBomonud. DopMmbl

€CTECTBEHHOTO  OTOOpa:  JIBWXKYIIMM, CTAOMIM3UPYIOIIUMA, pa3pbIBAIOIINN
(nm3pynTuBHbIi). [lonoBoil 0TOOp. BO3HMKHOBEHHE M HBOJIOLUS COLUATBHOTO
MOBE/ICHUS KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KakK  pe3yibTaT  MHMKPOIBOJIIOLUU.
Bo3HukHOBEHHE NPUCTIOCOOIEHUI Y OpraHu3MOB. ApoMop(}o3bl U HANOAJANI TALIUH.
[Tpumepsl nprcnocobsieHnid y Opranu3MoB: Mopdosornyeckue, Gu3noIoruyeckue,
Onoxumuyeckue, TnoBeAeHUYeckue. OTHOCUTENBHOCTh  MPUCIOCOOIEHHOCTH
OpraHU3MOB.

Bun, ero xpurepum u CcTpykTypa. BumooOpazoBaHue Kak pe3ynbTar
MUKpO3BOJIIOIMU. M3omsamus — kiatoueBoil (aktop BumooOpazoBanus. [lytu u
CIIOCOObI BUJI000pa30BaHMUS: aJIONaTpUYECKoe (reorpaduueckoe),
CUMITATPUUYECKOE (?KOJIOTUYECKOe), «MTHOBEHHOE) (monumIonIU3aIusl,
rudpuansaiys). JJIMTenbHOCTh 3BOTIOIMOHHBIX MTPOLECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOJIOTHYECKOTO Pa3HOO0pa3Hsl.



Pouib 3BOMIOLIMOHHON OHONOTHH B pa3paboTKe HAYYHBIX METOJOB COXPAHEHUS
Oonopa3zHooOpaszusi. MUKpPOIBOJIOIMUS W KOJBOJIIOIUS IMApa3sUTOB U HUX XO34EB.
Mexanu3mbl (GOPMUPOBAHUS YCTOWYMBOCTH K aHTHOMOTHKAM M CTIOCOOBI OOPHOBI €
HEW.

JleMoHCTpaIMuA

[Toptpetsi: C. C. UerBepukos, D. Maiip.

Tabmumpl 1 cxeMbl: «MyTalliOHHasE HW3MEHYMBOCTHY, «[lomymsimonnas
CTpYKTypa Buaa», «Cxema MposiBjIeHUs 3akoHa Xapan—BalinOepray, «IBuxyime
CWJIbl ABOJIIOIUNY, «IKOJOTHYecKass M30JA1Us MONYyJIAlUi ceBaHCKOU (openny,
«I"eorpaduueckast U30ISAIUs TUCTBEHHUIIBI CHOMPCKOM 1 TMCTBEHHUIIBI JAyPCKO»,
«IlonynsIIMOHHBIE BOJHBI YHCICHHOCTH XUIIHUKOB U KEpTB», «Cxema JencTBHS
€CTECTBEHHOT0 0TOOpay, «@opMbI OOpHOBI 3a CylllecTBOBaHUEY, « MHyCTpHUanbHBbIMI
Menanu3zM», <«OKuBble  uckomaembie»,  «IIOKpOBUTENBCTBEHHAsT  OKpacka
KUBOTHBIX», «lIpenynpexpaaromas OKpacka 3KHBOTHBIX», «DU3HOIOTHYECKUE
apantaiuny, «lIpucnocoOGneHHOCTh OpPraHu3MoOB U €€  OTHOCUTENBHOCTBHY,
«Kputepuu Buaa», «Bunpl-nBoHuKn», « CTpyKTypa Buaa B npupoae», «CrnocoObl
BHU1000pa3oBanusy, «I eorpaduueckoe BUA00OOpa30BaHUE TPEX BUJIOB JAHIBIIICH,
«DKO0JIOTHYECKOE BUA000pa30BaHUE BUAOB CHHHUL, «llonurionasl pacTeHUil»,
«KamycTHO-peneuHblil rTuopumy.

O6opynoBanue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uydesia MTHUI] U
3BEpel ¢ mpuMepaMu pa3JIMuHbIX MPUCTIOCOOIECHUM, Yydelia MTUILl U 3Bepel pa3HbIX
BHJIOB, TepOapuM pacTeHMH OJW3KHMX BHIOB, OOPA30BABIIMXCSA Pa3IMYHBIMU
croco0amu.

JlaGopaTopHasi padoTa «BrIsgBiIecHNE N3MEHYMBOCTH Y 0COOEH OJTHOTO BUJIaY.

JlaGopaTopHnasi padora «IIpucnocoOneHrss OpraHM3MOB U UX OTHOCUTEIIbHAS
1e71eCO00pa3HOCTHY.

Jlabopatopuass pabora «CpaBHEeHHE BHJIOB IO MOPQPOIOTUUECKOMY
KPUTEPHUIOY.

Tema 3. Makpo3BoIIOLMS U €€ pe3yJibTaThl

Metonbl  M3yueHHS MaKpOlIBOMIONUHU. [laneoHTonormyeckue  MeTO[bl
uzydeHus: HBomoiuu. Ilepexonueie ¢GopMbl U (PUIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaguyeckue Metonsl u3yudeHus sBomronuu. CpaBHeHHe GIIOpbl U
(dbayHbl MaTepuUKOB U OCTPOBOB. buoreorpaduueckue obnactu 3emiu. Bumsi-
SHAEMUKHU U PETUKTHIL.

OMOpPHUONOrMYECKUe U CPABHUTEIHLHO-MOP(OJIOTHUECKHE METOAbl U3YUEHUS
IBONIIOLMU. ['€HEeTMYeCKME MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOMOHHBIX ~ HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHbL.
Pynumventapusle  opraHbl M araBuU3Mbl.  MOJEKYISPHO-TEHETUUYECKHE,



OMOXMMHUYECKHE U MATEMAaTUYECKUE METOAbI U3YUEHUS IBOIIOLUU. | OMOJIOTHYHBIE
redbl. COBpeMEHHbIE METO/IbI IIOCTPOEHUS (PHIIOTC€HETUYECKUX JICPEBHEB.

XPpOMOCOMHBIE MYTAILIMH U 3BOJIIOLUS TEHOMOB.

OO01mre 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKYuU.
HeobOpatumocTs 3Bomtonnu. AfanTuBHas paauanus. HepaBHOMEpPHOCTb TEMIIOB
ABOJIIOLIU Y.

JleMoHCTpanun

[Toptpetsl: K. M. bap, A. O. KoBanieBckuii, @. Mrosiep, 3. ['ekkenb.

Tabmuubl U cxembl: «DUIOTEHETUUECKUN DSl JIOMIAN», «APXEONTEPUKCY,
«3Bepo3yOble  smepel»,  «Crerouedans»,  «Punmodurey»,  «CemMeHHbIE
NanopoTHUKW», «buoreorpapuueckne 30HBI 3emun», «pei) KOHTHHEHTOBY,
«Penuktey, «HadanpHble cTaguu 53MOPUOHAIBHOIO PA3BUTUS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBIE OpraHbD, «PyIHUMEHTHI,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI 4YEJIOBEKA U IIUMIAH3e», «l1aBHbIE
HaIpaBJIEHUS 3BOJIIOIUNY, «O0IIHe 3aKOHOMEPHOCTH 3BOJIFOLII.

OO6opynoBaHue: KOJUIEKIIMU, TrepOapuu, MYyJsKH HMCKOIMAEMBIX OCTAaTKOB
OpPraHU3MOB, MYJISKA TOMOJIOTUYHBIX, AHAJIOTMYHBIX, PYJMMEHTAPHBIX OPraHOB H
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HU HA 3emJie

HaydHble TUMOTE3bl MNPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOTeHe3 H
naHcrepmusi. [JloHayyHble IpencTaBlIeHUs O 3aPOKICHUU JKU3HU (KPEAlMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOKICHUS )KU3HU U €€ ONpOBEp)KeHHE ornbITamMu .
Penu, JI. Cnannannanu, JI. [lacrepa. [IpoucxoxaeHue >ku3HU U aCTPOOMOIIOTHS.

OcHoOBHBbIE JTanbl HEOPraHUYECKOU JBOJIIOLUU. [ImanerapHas
(reonmoruueckasi) SBOJIONUSA. XHUMHUYECKass OHBOJIONMSA. AOWOTEHHBIM CHHTE3
OpraHnyeckux BemecTB n3 HeopraHndeckux. Omeir C. Mumrepa m I'. Opm.
O6pazoBanue noaumepoB u3 MonoMepoB. Koareparnas runote3a A. V. Onapuna,
runorte3a mnepBuuHoro Oynbona Jlx. XompaeiliHa, reHeruyeckas rumnoresa [
Ménnepa. Pu6osumer (T. Yex) u rumoreza «mupa PHK» V. T'mnGepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hcropus 3emnn u MmeTobl €€ n3yueHus. Mckonaemple OpraHM4eCcKUE OCTaTKH.
['eoxpononoruss u e€ meroapl. OTHOCUTENbHAs M aOCOJIOTHAs T€OXPOHOJIOTHS.
['eoxpoHoIOrMYecKas MIKajia: 30HbI, 3pbl, IEPUOJIBI, STTOXH.

Havanenbie 3Tanbl OpraHMYecKOM »HBOJIOUUU. [losBIIEeHME W D3BOMIOLUA
NEPBBIX KJIETOK. DBOMIONUSA MeTabonu3Ma. BO3HMKHOBEHHE MEPBBIX 3KOCHUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTIEHKHN KaK aHAJIOT MEPBBIX Ha 3emiie COOOIIECTR.
CrpomatonuTsl. [IpokaprOThI U 3yKapUOTHI.



[Tpoucxoxaenue sykapuoT (CUMOUOTEHE3). DBOTIOLNMUOHHOE MTPOUCXOKACHHE
BUPYCOB. [IponcxoxkneHne MHOTOKIETOYHBIX OpPraHu3MOB. BO3HHKHOBEHHE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIONMH BbICIINX pacTeHU. OCHOBHBIE apoOMOPGO3bI
pactenud. Beixon pacteHuii Ha cymry. [losiBieHHE CIOPOBBIX pPACTEHUW U
3aBoeBaHre uMU cymu. CemeHHble pacTeHus. [IpoucxoxaeHue BETKOBBIX
pPaCcTCHUMN.

OCHOBHBIE 3Tallbl 3BOJIOLMH >KUBOTHOTO Mupa. OCHOBHBIE apOMOP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBICHHE COBPEMEHHBIX
TunoB. [lepBbie XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIOLUA TO3BOHOYHBIX.
[Ipoucxoxnenue ampubuii u pentwmid. [IporucxoxaeHne MIEKONMUTAOUIMX U
ntuil. [lpunuun kimodyeBoro apomopdosza. OcBoeHHe OECIO3BOHOYHBIMU U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pasutne xu3HM Ha 3eMje MO 3paM W MepuoiaM: apxeu, MPOTEPO30i,
najaeo30M, Me3030i, kaiiHo301. OO0111ast XapaKTEepPUCTUKA KJIMMAaTa U T€OJIOTMYECKUX
npoueccoB. [losiBeHnEe U pacuBET XapaKTEPHBIX OPraHU3MOB. YTIIE0Opa30BaHUE:
€ro yCJIOBUS U BIMSHUE HA ra30BbIil COCTaB aTMOC(hEpHI.

MaccoBble BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIOro. [IpuynHel u
CJIEICTBUS MacCOBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTMYECKUN KpPHU3UC, €ro
oco0enHoctu. [Ipobiema coxpaneHust 6nopazHooOpa3us Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [lpuHuumnel knaccupukanuu
oprann3MoB. OCHOBHbBIE CUCTEMATUYECKHUE TPYIIIIBI OPTaHU3MOB.

JlemoHcTpanuu

[Toptpetsl: ®@. Peau, JI. Cnannanuanu, JI. [Tactep, . 1. Meunukos, A. N.
Omnapun, JIx. Xonaenn, I'. Mémnep, C. Munnep, I'. IOpnu.

Tabnuie u cxemsl: «Cxema omnbita @. Penny», «Cxema onwita JI. [Tactepa no
M3YYEHHUIO CaMO3apoKIeHUs Ku3HW», «Cxema ombiTa C. Muinepa, I'. FOpwny,
«JTanbl ~ HEOPraHWYECKOW  HJBONIOUUN», «['€oXpoHOJIOrMYecKas  IIKajay,
«HauanpHble 3Tanbl OpraHUYeckoi 3BomoLun», «Cxema o0pa3oBaHUsl PYKapHOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW mpupoabl», «CTpoeHue BHUpPYCay,
«Apomopdo3bl  pacreHuit», «PuHHOGUTH, «OIHOKIETOUHBIE BOJOPOCINY,
«MHOTOKJIeTOUHbIE BOAOpoCHNY», «Mxu», «llamopoTHukm», «l'onocemMeHHbIE
pactenus», «Opranbl IBETKOBBIX PaCTEHUI», «CxeMa pa3BUTHS )KUBOTHOTO MUPa,
«Apomop(do3bl KUBOTHBIX», «IIpocTeitmmey», «Kumeuynononoctueiey, «llnockue
yepBu», «YUnenuctonoruey, «PbiOb», «3emMHOBOAHBIEY, «lIpecmbikarommecs,
«lItnupyy, «Miekonuratomuey», «Pa3BuTue )Xu3Hu B apXeMCKou 3pe», «Pa3putne
JKU3HH B TMPOTEPO3OMCKON 3pe», «Pa3BUTHE XU3HM B NAJICO30MCKOU 3pey,
«Pa3BuTre Ku3HU B ME3030MCKOU 3pe», «Pa3BuTHE )KU3HNU B KAaWHO30HMCKOM 3pey,
«CoBpeMeHHas cucTeMa OpraHuYeCKOro MUpay.



O6opynoBanue: repObapuu pPACTEHUM pA3IWYHBIX OTMAEIOB, KOJIICKIIUH
HACEKOMBIX, BJIaKHbIE TIPENapaThl )KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUICKIIUU
UTJIOKOXKHMX, CKEJIEThl TO3BOHOYHBIX dKUBOTHBIX, Uy4eJia IITUIL] U 3BEPEH, KOJUICKIIUU
OKaMEHEJOCTEW, TMOJE3HbIX MCKOMAEMbIX, MYJSIKH OPraHUYECKUX OCTaTKOB
OpTaHU3MOB.

Bupryanbnas naboparopHas padora «MopaenupoBaHue onsiToB Muiiepa—
FOpu 1o nzydenno abMOreHHOTO CUHTE3a OPTaHUYECKUX COSMHEHUI B IEPBUYHOMN
atMocdepe».

JlabopaTtopnasi padora «/3yueHue M omnHMcaHWE HMCKONAEMBIX OCTAaTKOB
JPEBHUX OPTaHU3MOB).

IIpakTnueckass padora «l3ydueHue OCOOCHHOCTEN CTPOCHUS paCTECHUM
Pa3HBIX OTAEIIOB).

IIpakTuyeckas padora «/3yyeHue oCOOEHHOCTEN CTPOEHUS MO3BOHOYHBIX
YKUBOTHBIX».

Tema 5. IIpoucxoxaenune Yea0BeKa — AaHTPOIOIeHe3

Pa3znensl u 3agaun aHTPONOIOTHU. METOIBI aHTPOTIOJIOT U H.

CraHoBIEHHE TPEACTABICHUN O IMPOUCXOXKICHHM YEJIOBEKA. PenurmnosHele
B033peHU. COBpEMEHHBIE HAYYHBIE TEOPHH.

CX0ZCTBO Yen0BeKa ¢ KUBOTHBIMU. CHCTEMAaTHUYECKOE MOJIOKEHUE YEIOBEKA.
CBugerenscTBa  CXOACTBA  YEJNOBEKA C  JKABOTHBIMU:  CPaBHUTENIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU310I0r0-OMOXUMHUYECKHUE,
noBesieHueckue. OTanyusl 4enoBeka OT )KUBOTHBIX. [IpSIMOXOXKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE rOJOBHOIO MO3ra U BTOPOM CUTHAJIBHOM
CUCTEMBI.

JIBrokymiue cuiibl ((pakTOphl) aHTPONOreHe3a: OMOJIOrHYecKue, COllUalbHbIE.
CooTHolIeHNE OMOJOTUYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OcCHOBHBIE CTaJMU AHTPOIIOreHe3a. PaHHME 4YenoBeKOOOpa3Hble 00€3bsHBI
(TIPOKOHCYJIBI) ¥ pAHHUE TTOHTHJIBI — OOITHE TPEIKH YeTOBEKOOOPa3HBIX 00€3bsH U
JM0/1eH. ABCTPAJONUTEKN — JBYHOTHE MPEAKH JIOAEH. YenoBeK yMeIbli, MepBbIe
V3TOTOBJICHUS OpYAUN TpyAa. YemoBeK NMpAMOXOISIINN U IEPBbIA BBIXO JIIOIEH 32
npenennsl Appuku. YenoBek reiiienboepreckuil — o0 npeiok HeaH AepTaaIbCKOTro
YEJIOBEKA M YEJIOBEKa pPa3syMHOro. YeyloBeK HEaHAEPTAIbCKUM KaK BHJ JIKOJEU
XOJIOJHOTO KJIMMara. YeloBeK pa3yMHbIA COBPEMEHHOIO THIIA, JECHUCOBCKUU
YeJIOBEK, OCBOEHHE KOHTMHEHTOB 3a mnpenenamu Adpuku. Ilaneoreneruka u
MaJ€OreHOMUKA.

DBOJIONNS COBPEMEHHOTO dYesnoBeKka. EcTecTBEHHBI OTOOp B TMOMYJISIIHSIX
yenoBeka. MyTalmoHHBIH mporecc U noaumopdusM. [lomymsimoHHbIE BOJHBI,
nperid renos, murpanus U «3p(eKT ocHOBaTENs» B MOIMYJSALUAX COBPEMEHHOTO
YEJI0BEKA.



Yenoseueckne pacel. Ilonarne o pace. bosbmme pacel: eBpomneouaHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANIbHASs),  MOHTOJOUAHAsS
(a3maTcko-aMepuKaHcKas). Bpems u myTu paccelieHHs 4YelnoBeKa IO IJIaHETe.
EnuHcTBO  4yenoBeueckux — pac. HaydHas  HECOCTOSTENBHOCTh — pacu3Ma.
[IpucnocoOeHHOCTh YeoBeKa K pa3HbIM YCJIOBHUSIM OKpYXKArOIIEH Cpebl.
Bnusinue reorpaduueckoit cpeapl u Aperida reHoB Ha MOP(HOIOTHIo U (PU3HOIOTHIO
YeJoBeKa.

MexaucuMiuiiHapHabple  MeToJbl B (usnueckot  (OMOJIOTHYECKOH)
AHTPOMOJIOTUM.  DBOJIOLMOHHAS ~ AHTPOINOJIOTHS U MAJCOaHTPONOJIOTHS
YeJIOBEUECKUX NOIMYJsUui. bruoconnanbHble HCCIEN0BaHUSA MPUPOJBI YEJIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOIMYECKOr0 U COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpanun

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

Tabmunp! 1 cxembl: «MeToIbl aHTPONOJ0oTunY, «['0JJIOBHON MO3T uerIoBeKay,
«YenoBekooOpa3Hble 00€3bsHbI», «CKENeT 4YeloBeKa M CKENIET IIMMIIaH3e»,
«PyIMMEHTBI M aTaBU3MBbD», «J{BHKyLIUE CUJIBI AHTPOIIOTE€HE3a», « IBOIIOLUOHHOE
IpPEBO  YENOBEKa», «ABcTpamonurek», «YenoBek  ymenslit», «Yenosek
IPAMOXOAAIIMIY, «JleHucoBckui yenoek» «Heanaepranpupn, «KpoMaHbOHLBD,
«IIpenku yenoBeka», «Tarbl HIBOJIFOLUN YEJIOBEKA», «Packl yenoBekay.

OO6opynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TPEeAMETOB MaTepualibHOU
KyJIbTYphl ~TIPEIKOB YeJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MUDOTOTHYECKUMU U OUOJIEHCKUMH CIOKETaMH TPOMCXOXKJICHUSI YEJIOBEKa,
¢dororpaduu HaXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0BEKa, MOJIENb
yepera 4eJI0BeKa U Yepera MUMIIaH3€e, MOJENb KUCTH YEJI0OBEKA U KUCTH IIMMIIaH3e,
MOJEIH TOpPCa MPEIKOB YEJIOBEKA.

JlaGopaTopnasi padora «l3yueHne o0OCOOEHHOCTEW CTpPOEHHUS CKeJeTa
YeJIOBEKA, CBA3AHHBIX C MPAMOXOKICHUEM.

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aJalTalNi YeIIOBEKay.

Tema 6. Jxkojoruss — Hayka O B3aMMOOTHOUICHUSIX OPraHU3MOB H
HA0OPTraHU3MEHHBIX CHCTEM € OKPY KaloLiel cpenoi

3apoxaeHue U pa3BUTHeE dKoJoruu B Tpyaax A. 'ymOonbara, K. @. Pynse, H.
A. CesepuoBa, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Pa3znenst u 3amauu
9K00TuH. CBSI3b SKOJIOTUU C IPYTUMH HAyKaMH.

Metonbl 3kosioruu. IloneBbie HaOMOAEHUS. DKCHEPUMEHTHI B HKOJIOTHU:
NpUpOAHbIE W JilabopaTtopHble. MoJenupoBaHue B HKOJIOTUU. MOHUTOPUHT
OKPYXAaIOIIEeH CpeIbl: TOKAIbHBINA, PETUOHAIBHBINA U TJIOOAIbHBIN.

3HaYeHUE OKOJIOTMYECKUX 3HAHUM IS 4YEJIOBEKa. DKOJOTHYECKOe
MHPOBO33PEHNE KAK OCHOBA CBSA3€W 4YenoBeuecTBa ¢ npuponon. GopMmupoBaHue
HKOJIOTHYECKOMN KYJIbTYpPbI U 3KOJIOTUYECKON IPAMOTHOCTH HACEJIECHUSI.



JleMoHCTpanun

[Toptpetsr: A. I'ymbonbar, K. ®@. Pynee, H. A. CeBepuos, J. ['ekkeinb, A.
Tencnu, B. H. Cykaués.

Tabmuubl 1 cxembl: «Pazgensr skonorun», «Meroasl sKkonorun», «Cxema
MOHUTOPHUHTA OKPYKAOIIEN CPEABDY.

JlabGopaTopHuasi padora «3yuenue METOJ0B AKOJIOTUYECKUX
VCCIICIOBAHUI.

Tema 7. Opranusmsl U cpea OOUTAHUS

DKoJioruueckre (PaxkTopbl U 3aKOHOMEPHOCTH ux nenctus. Kinaccudukanms
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHUECKHE, OMOTHUYECKHE, aHTpoIoreHHbIe. O0mme
3aKOHOMEPHOCTH AEHCTBUS 3KoJornueckux Qakropos. IIpaBuno muaumyma (K.
[lInpenrens, 0. JIubux). TosepaHTHOCTb. DBPUOUOHTHBIE U CTEHOOMOHTHBIC
OpTraHU3MBI.

AbGuoTtnueckue ¢akrtopel. CBeT Kak sKonorudyeckuit daxrtop. JleicTBue
Pa3HBIX YYAaCTKOB COJIHEYHOTO CIIEKTpAa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTeHUd M >KUMBOTHBIX [0 OTHOLICHUIO K cBeTy. CurHaiapHas poJyib CBETA.
DoTONEPUOIU3M.

Temneparypa kak oskojorudeckuid (axrop. [eiicTBue TemmepaTypbl Ha
opraHu3Mbl. [ToiKWIIOTEpPMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTAHU3MBI.

Bnaxuocts kak skonorumyeckuid ¢aktop. IlpucnocoOnenuss pacteHuii K
nojJiep>kKaHuio BojHOTO Oananca. Kiaccudukamuss pacTeHUN MO OTHOIICHHUIO K
Bojze. [IpucriocoOneHust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAS, MOYBEHHA,
rNIyOMHHAsT ~ TIOANOYBEHHAsl,  BHyTpuUOpraHu3aMeHHas.  DU3UKO-XUMHUYECKUE
0coOeHHOCTH cpesl oOuTaHust opraHu3MoB. [IpucnocoOneHust opraHu3MoB K KU3HU
B Pa3HBIX Cpeaax.

buonornueckue putMmbl. BHemHue W BHyTpeHHUE pUTMBI. CyTOYHBIE H
roguyuHbie puUTMBI. [IprCOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHCHHSIM
YCIIOBUU KU3HU.

’Kuznennsie hopmbl opranu3mMoB. [TonsTue o xu3HeHHoH Gopme. Ku3HeHHbIe
dbopMbl pacTeHHWl: JEpeBhbs, KyCTapHUKH, KYCTAPHUYKH, MHOTOJICTHHE TPaBBHI,
OJTHOJICTHHE TpaBbl. JKu3HEHHBIC (OPMBI )KUBOTHBIX: TUIPOOUOHTHI, TEOOMOHTHI,
a’poOroHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a >KU3HH.

buotnueckue pakTopsl. Buabl OMOTHYECKUX B3aUMOACHCTBHM: KOHKYPEHIIUS,
XUIIHAYECTBO, cuMON03 u ero (opmel. [lapazutusm, koomeparusi, MyTyaliu3M,
KOMMEHCaJIU3M (KBapTUPAHTCTBO, HaxXJICOHUYECTBO). Herpoduueckue
B3aMMoOJeUCcTBUS  (Tommyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE



OMOTUYECKHX B3aMMOJACHCTBUN [UIsl CYIIECTBOBAaHUS OpPraHW3MOB B Cpele
obutanwus. [IpUHIMI KOHKYPEHTHOTO UCKITIOUEHUS.

JleMoHCTpanun

Tabmuubl U cxembl: «Ikonorudyeckue Qaxrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKHE TPYIIIHI )KUBOTHBIX MO OTHOLIEHUIO K CBETY», «TE€nIoKpoBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >XUBOTHbIE», «DHU3MOIOrMYECKUE aJanTaluu
XKUBOTHBIX», «Cpenbl OOWTaHHS OpPraHuU3MOB», «bHOJOrMYeCKHe pPUTMBDY,
«Kuznennelie popmbl pacTeHuil», « KuzHeHHbIe HOPMBI JKUBOTHBIX», « IKOCUCTEMA
HIMPOKOJIMCTBEHHOTO Jiecay, «IDKOCHCTEMa XBOMHOrO Jiecay, «llemn mutanus»,
«XUITHUYECTBOY, «ITapa3utuzm», «KonkypeHuus», «Cumouo03y,
«KommeHncanuzmy.

O6opynoBanue: repOapuu pacTeHUHW U JKUBOTHBIX, MPUCHOCOOJEHHBIX K
BIMSHUIO Pa3jMYHBIX SKOJOTMYECKHX (DakTOpoB, repOapuu CBETOJIOOUBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIUBBIX PACTEHUH, CBETOJIOOUBBIEC, TEHEIIOOUBBIE U
TE€HEBBIHOCJIMBbIE KOMHATHBIE PACTEHUS], repOaprun U KOJUIEKUIMHU TEIIOII00UBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PAaCTEHUM, dydesia NTULl U 3Bepel, repOapuu
pacTeHuil, OTHOCSIMXCA K TUrpoduraM, kcepopuram, Me30puTaM, KOMHATHBIC
pacTeHMsl NaHHBIX TPYMI, KOJJIEKIUU KUBOTHBIX, OOUTAIOIIMX B Pa3HBIX Cpenax,
repbapun M KOJUJICKUMH PACTEHMM M IKUBOTHBIX, OOJIafalONIMX YepTaMu
MPUCIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBUH KHU3HU, TrepOapuu M
KOJUIEKIIMU PACTEHHM M JKUBOTHBIX PA3IMYHBIX >XKM3HEHHBIX (POpPM, KOJUIEKIUU
KUBOTHBIX, YYAaCTBYIOIIHUX B Pa3JIMYHBIX OMOTHUYECKUX B3aUMOJICHCTBUSX.

JlabopaTtopuass padora «BbIsiBIeHHE MPUCTOCOOTICHUN OpPraHU3MOB K
BIIUSTHUIO CBETA.

JlaGopaTopnasi paGora «BpisBIeHUE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPHD».

JlaGopaTopHasi paboTa «AHATOMHUYECKHE OCOOCHHOCTH PACTCHUIN U3 Pa3HBIX
MeCT OOUTaHUS.

Tema 8. IKo10rusi BUAOB U MOILYJISA UM

DKOJIOTMYECKHE  XapaKTePUCTUKU  TOMYJISALHH. [lonynsauust  Kak
Oounonornyeckas cucreMa. Poib HEOTHOPOAHOCTH Cpelibl, PU3NYECKUX OAPHEPOB U
0COOEHHOCTEH OMOJIOrMU BUIOB B (POPMUPOBAHUHU MPOCTPAHCTBEHHON CTPYKTYpPHI
nonyiasunid. OCHOBHBIE TIOKa3aTeau NOMYJSLUWU: YUCIEHHOCTh, IUJIOTHOCT,
BO3pacTHasi M TI0OJIOBasi CTPYKTypa, pOXIAeMOCTb, MNPHUPOCT, TEMI pPOCTa,
CMEPTHOCTb, MUTPALIUSL.

OKoJiornyeckast CTpykrypa nonyiasund. OLieHKa YUCIEHHOCTH MOIYJISIIUH.
JluHaMuKa momyssiuu U €€ peryssinus. buoTudyeckuii mOoTeHIHMal MOMYJISLUU.
MonenupoBaHue AMHAMUKY NMONMYJALUU. KpuBble pocTa YMCIEHHOCTH NOMYJISLUN.
KpuBble BbDKHMBaHUS. Perynsius YUCICHHOCTH NOMYJSUUNA: poJib (HaKTOPOB,



3aBUCSLIMX U HE 3aBUCSALIMX OT IUIOTHOCTH. DKOJIOTMYECKUE CTPATETUU BUJIOB (T- U
K-cTparerun).

[TonsitTue 00 sKonornyeckoil Huie Buaa. MecrooOuTanue. MHoromepHas
MoJenb dKosiornueckon Humun Jx.M. XarunHcoHa. Pa3Mepbl 3KOJI0TMYECKOU
Huiy. [loTeHnnanbHas U peanTu30BaHHAs HULLIN.

Bun xak cucrema nomyisinuid. Apeansl BUAOB. BHIBI M MX >KM3HEHHBIE
CTpaTEruu. JKOJOTNYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTM TIOBEJECHUS W MUrpaluid >KUBOTHBIX. buonormueckue
WHBA3UH YyKEPOJIHBIX BUOB.

JlemoHcTpanuu

[Toptper: Ix. . XaTunHCOH.

Tabmuubl U cxembl: «DKOJOTHYECKUE XApAKTEPUCTHKU MOMYJSALUNY,
«IIpocTpaHcTBEHHass  CTPyKTypa IomyJsinuW», «Bo3pacTHele  mMpaMuibl
nonyiasauum», «CKOpOCTh  3aceleHuss MOBEPXHOCTH 3€MJIM  Pa3IMYHBIMU
opranuzmammn», «Mojeinb 3xonorudeckort Humm k. M. XaTunHcoHay.

O6opynoBanue: repdapun pacTeHU, KOJJIEKIIUH )KUBOTHBIX.

JlabGopaTopHnasi padora «IIpucnocoOsieHust CEeMsIH paCTEHUM K paCcCEIICHUION.

Tema 9. Jxosorust cood1mEecTB. IKOIOrHYECKHE CHCTEMBbI.

CooOmiectBa opraHu3MoB. buorieHo3 u ero crpykrypa. CBS3u MEXIy
OpraHu3MaMH B OUOLIEHO3E.

Dkocucrema kak oTkpbiTas cuctema (A. Jx. Tencnu). dyHKUMOHATBHBIE
OJIOKM OpraHu3MOB B HKOCHUCTEME: IMPOIYLEHTbI, KOHCYMEHTbI, PEAYyLEHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue uenu u cetu. AOHOTHUECKHE OJOKU
skocucteM. [1ouBel ¥ MBI B 3KOCUCTEMAX. KpyroBopoT BEIIECTB M IOTOK 3HEPTUU
B DKOCUCTEME.

OCHOBHBIE IOKA3aTENH IKOCUCTEMBL. broMacca 1 MpoAyKIus. DKOJIOTHIECKUE
UPaMUJIBI YKcell, OnoMacchl M SHEPTUu.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Duyxmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykueccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCMM W HMX MPUYUHBI. AHTPONOreHHbIE BO3JAEHCTBUS Ha
cykneccuu. KnumakcHoe cooOuiectBo. bropaznoodpasue u noiaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[IpupoaHbIe 3KOCUCTEMBL. JKOCUCEMbL 03ED U peK. DKocucmembl Mopeti u
oKeano8. IKocucmemvl MYHOp, 1€c08, Cmenel, nyCmbitb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. Arposkocucrema. ArponeHo3. Paznmnuwns
MEXy aHTPOIIOT€HHBIMH U MPUPOJIHBIMHU 3KOCUCTEMAMMU.

Ypboskocuctembl. OCHOBHBbIE KOMIIOHEHTHI ypOoskocucteM. [opoxckas
bnopa u ¢ayna. CuHaHTpomm3aius TOPOACKOW QayHbl. buonormdeckoe wu
X035IUCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.



3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
sKocucteMax. Poib kackadnoeo sghghekma u 6u008-30upuxamopos (Kiouesvix
6U008) 6 QyHKyuonuposanuu sxkocucmem. IlepeHOC SHEPTUU U BEIIECTB MEXKIY
CMEXHBIMH SKOCUCTEMaMHU. Y CTOMUMBOCTh OPraHU3MOB, MOMYJISIIUNA U 9KOCUCTEM
B YCIIOBHUSIX €CTECTBEHHBIX M aHTPOIIOTEHHBIX BO3CHCTBHIA.

Mexanuzmwi 6030eticmaust 3a2psA3HeHUll PA3HbIX MUN08 HA CYOOP2AHUBMEHHOM,
OP2aHUBMEHHOM,  NONYJIAYUOHHOM U  IKOCUCMEMHOM  VYPOBHAX,  OCHOBYI
9KOJIO2UHECKO20 HOPMUPOBAHUSL AHMPONO2EHHO20 6030eucmesusi. MeTol0IOoTUs
MOHHTOPHUHTA €CTECTBEHHBIX M AaHTPOIIOT€HHBIX YKOCHCTEM.

JlemoHcTpanuu
[Toptper: A. JIx. Tencnn.
Tabmuuer u  cxembl:  «CTpykrypa  OuoueHo3a»,  «DKOcUCTEMA

IIMPOKOJUCTBEHHOTO Jiecay, «IKOCUCTEMa XBOMHOTO Jjecay, «DYyHKIIMOHAIbHbIE
IpyIIIbI OPraHU3MOB B SKOCHUCTEME», « KpyroBopoT BeliecTB B akocucteme», «llenu
nuTanus (macTOWIHAs, JACTPUTHAs)», «DKOJOTMYECKas MupamMuja YHCE,
«OKonorudeckas mupamMuaa OMOMAacChl», «IKOJIOTHYECKas MUpaMuIa SHEPTUNY,
«O0pazoBanue 6osoTa», «IlepBuunas cykueccus», «BoccTaHOBIIEHHE Jieca MOCe
noxkapa», «9KocucreMa o3epa», «ArporeHos», «KpyroBopor BemiecTB U MOTOK
DHEPTUU B arporeHo3ey, «[Ipumepsl ypOosKOCHUCTEMY.

O6opynoBanue: repOapun pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uydelia MTHUI] U
3Bepeid, repOapuu KyJIbTYPHBIX U TUKOPACTYIIUX PACTCHUN, aKBAPUYM KaK MOJIENb
HKOCHCTEMBI.

IIpakTuyeckas padora «/3ydenue u onucanrue ypo0od3KOCUCTEMBD».

Jlabopatopuass padora «l/3ydeHue paszHooOpaszusi MEJIKUX MMOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX SKOCHCTEMAaX).

IKCKypcusi «IKCKypCcHsl B TUIIMYHBIM OMOreoieHo3 (B n1yOpaBy, OEpe3HsIK,
SJIbHUK, Ha CYXOJIOJIbHBINA WU TOWMEHHBIN JIYT, 03€p0, 00JI0TO)».

IKCKYypcusi «DKCKYpCHUsI B arpo’KOCHCTEMY (Ha MOJ€ WIH B TEIUIMYHOE
XO3AMCTBO)».

Tema 10. buocdepa — riodanbHast IkOCHCTEMA

buocdepa — oOmennanerapHas 000Ji04ka 3€MIIM, TJI€ CYIIECTBYET WIH
CyIIIeCTBOBaJIA XKM3Hb. PazBuTHe npejacraBieHuit o ouocdepe B Tpyaax J. 3rocca.
VYuenne B. U. Bepuanckoro o 6uocdepe. Obnactu 6mocdepsl u e€ coctan. JKuboe
BelecTBO Onocdepsl u ero GyHKIUH.

3aKOHOMEpPHOCTH cyllecTBOBaHUsA Onocdepbl. OcobeHHOCTH Ouochepsl Kak
rI00aIbHOM dKOCUCTeMBI. J[nHamudeckoe paBHoBecue B Onocdepe. KpyroBopotst
BEIIECTB ¥ OMOTEOXUMHUYECKHUE IUKJIIBI (YTIAepoa, a30Ta). PUTMUYHOCTH SIBICHUN B
ounocdepe.



3oHanbHOCTHL Onochepsl. [lonarrue o Gnome. OCHOBHBIE OMOMBI CYIIIH: TYHJIPA,
XBOMHBIE JI€Ca, CMEIIAHHBIE M IIUPOKOJUCTBEHHBIE JIeCa, CTENH, CABaHHBI,
MyCThIHU, TPOITUYECKUE JIECa, BEICOKOTOPhs. KiiuMar, pacTUTEIbHBIN U KUBOTHBIN
MHUpP OMOMOB CYIIIH.

CrpykTypa u QyHKIHS )KMUBBIX CUCTEM, OLICHKA UX PECYPCHOTO MOTEHIIMaa 1
ounochepHbIX QyHKIUH.

JleMoHCTpanun

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

Tabmuubr 1 cxembl: «I'eocdepsl 3emim», «KpyroBopoT azoTa B mpUpoIe»,
«KpyroBopoT yrinepoga B mpupone», «KpyroBopor Kuciopoga B IPHUPOIE»,
«KpyroBopoT Boabl B mpupoae», «OcHOBHbIe OMOMBI cymmn», «Knumatuueckue
nosica 3emnm», «Tynapay, «Takra», «Cmemannsiii jgec», «IMpokonncTBEHHbBIN
necy, «Crenby, «CaBanHay, «IlycTbiHg», « Tponndeckuii jiecy.

Oo6opynoBanue: repbapuu pacTeHHU pa3HbIX OMOMOB, KOJUIEKIIMH >KUBOTHBIX.

Tema 11. YesnoBek u oOKpy:xa0Ias cpeaa

OKOJIOTUYECKHE KPHU3UCHI W MX NPUYMHBL. Bo3nelcTBue denoBeka Ha
ouocdepy. 3arpszHeHre BO3AYIIHOMN cpebl. OXpaHa BO3ayxa. 3arpsi3HEHUE BOTHOM
cpeabl. OxpaHa BOJHBIX pecypcoB. Paspymienue mnouBbl. OxpaHa MOYBEHHBIX
pecypcoB. M3meHnenne kimMmara.

AHTPOIIOTEHHOE BO3/ICHCTBUE HA PACTUTENIBHBIM M KUBOTHBIM Mup. OxpaHa
PaCTUTENILHOTO W >KMBOTHOTO Mupa. OCHOBHBIE MPUHIMIBI OXPaHbI MPUPOJBI.
Kpacasie xHuru. Oco0o oxpansembie npupoansie Ttepputopun (OOIIT).
borannyeckue caibl ¥ 300J10TUYECKUE TTAPKHU.

OCHOBHbBIE TPUHIUIIBI YCTOMYMBOIO PA3BUTHUSI YEJIOBEUECTBA M IPUPOJIBI.
PannonanbHOE  MPUPOJONOJIB30BAaHME UM COXpAaHEHHE  OMOJIOTMYECKOTro
pazHooOpazust 3emiu. OOIIHME 3aKOHOMEPHOCTH TIJI00ABHBIX HSKOJOTHYECKUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOI'O KPU3HCA U €T0 BEPOSITHBIE MOCIIEICTBHUS.

Pa3BuTrie METOJIOB MOHUTOPUHTA Pa3BUTHUS OMACHBIX TEXHOTECHHBIX
npoueccoB. CucmemHvle uUccre0o8aHus nepexooa K pecypcocbepezaroujeli u
KOHKYDEeHmOoCcnocooHou snepeemuxe. buonoeuueckoe pasnoodpasue u buopecypcui.
Hayuonanvuvle ungopmayuonnvle cucmemsi, odecneuusarouwjue O00CmMyn K
uHgopmayuu nO COCMOAHUIO OMOENbHLIX 6U008 U 3IKkocucmem. OcHOBb
aKopeadbuIumayuu dKocucmem U cnocooos 60pvOLL ¢ OUONOBDENHCOCHUIMUL.
Pexoncmpykyus Mopckux u HazeMHvIX IKOCUCTEM.

JdeMmoHcTpanuu

Tabmuiibl 1 cxeMbl: «3arpsizHeHne atMocepbi», «3arpsa3HeHue ruaApochepb,
«3arpsizHeHue nouBbl», «[lapHukoBsiii 3¢ dekT», «Oco00 oxXpaHseMble TPUPOTHBIC
TeppuTOopun», «MOoAEIH yIpaBiIsieMOTro MUPay.



O6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTEHHWW M JKUBOTHBIX KpacHoii
kHuru Poccurickon ®@enepanun, KpacHON KHUTM peTHOHA.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
BUOJIOTYN HA YPOBHE CPEJHEI'O OBLIETI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YarOIIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUsl: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOTPAMMBI TT0 OMOJIOTHU
BBIJICJICHBI CIIEAYIONIME COCTABIISAIONINE: OCO3HAHKWE OOYYaAIOIIMMUCA POCCUICKON
IPaKIaHCKON UJIEHTUHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOONpEACNCHUI0, Haluuyue Mmomusayuu K OOy4YEHUIO  OHOJIOTUH,
yeneHanpasienHoe pazeumue BHYTPEHHUX YOEXKICHUW JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAJAMIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJACTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO 00pa30BaHUS, HAIUYUE NPABOCO3HAHUS DKOJIOTUUECKON KYJIbTYPHI,
cnocooHocmu cmagums eI U CTPOUTH )KU3HEHHBIC TJIAHBI.

JInyHOCTHBIE PE3yJbTAaThl OCBOEHUS MTPOTPAMMBI IO OUOJIOTUM JOCTUTAIOTCS B
CANHCTBE YYEOHOW ¢ BOCHUTATEIBHOW JCSITEIBHOCTH B COOTBETCTBUU C
TPAAULIUOHHBIMUA POCCHUICKHUMU COLMOKYJIBTYPHBIMU, UICTOPUUYECKUMH U TYXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUIaMU U HOPMaMHU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIeCCaM CaMOIIO3HAHUS, CAaMOBOCIIUTAHUS U
CaMOpa3BUTHUsSA, Pa3BUTHUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBaKECHUS K 3aKOHY U IMPABOIOPSAIKY, YEJIOBEKY TPyJla U CTaplieMy MOKOJIEHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHOIICHUS K KYyJbTYPHOMY HACIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoir Denepaiuu, npupoae u
OKPYKAIOIIEN CpELE.

JInyHOCTHBIE peE3ynbTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus»
JIOJDKHBI OTPa)kaTh TOTOBHOCTH U CITIOCOOHOCTH OOYYArOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMW, TO3WTUBHBIX BHYTPEHHHUX  YyOEXKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peaiv3alliid OCHOBHBIX HaIpaBIICHHUI
BOCIIUTATEIBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaaIaHCKOro BOCIIMTAHUS:

c(hOpPMHUPOBAHHOCTH IPAXKIAHCKON MO3ULIMK 00YYAIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUICKOTO OOIIECTBA;

OCO3HAHME CBOMX KOHCTUTYITMOHHBIX MTPaB v 00S3aHHOCTEH, YBOXKCHHE 3aKOHA
U TIPaBOIOPSIKA;



TOTOBHOCThH K COBMECTHOM TBOPUECKOU JIESITEIIbHOCTH MPHU CO3JaHUU YUEOHBIX
MPOEKTOB, PENICHUM Yy4eOHBIX M TO3HABATEJIBHBIX 3a/lad, BBIIOJIHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNPEACNATh COOCTBEHHYIO IMO3MIMI0 MO OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHUE yYUTHIBATh B CBOMX JEUCTBHIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMO/ICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LICHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHBbIX, TO3HABATEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIHLHOTO
OTHOILICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXKJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TyMaHUTApHOM U BOJIOHTEPCKOM NEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOU MJEHTUYHOCTH, TAaTPUOTU3MA,
YBOXKEHHUS K CBOEMY HapoOJly, YyBCTBA OTBETCTBEHHOCTH Tiepesl PonuHou, roppoctu
3a CBOM KpaH, CBOIO PonauHy, CBOM S3BIK M KYJIBTYpYy, NPOLUIOE M HACTOSIIEE
MHOT'OHAIIMOHAJIBHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACJIEAUIO U MAMSATHUKAM IPHUPOJIbI,
JTOCTIXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJIOTHMH, TOHMMAaHUS 3HA4YEeHHs] OWMOJOTUM B TO3HAHUHM 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIIEeCTBa;

ujeitHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE IYXOBHBIX LIEHHOCTEW POCCUMCKOTO HAPO/Ia;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MMOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOLIECHHUE K CBOUM POJUTENISM, CO3JaHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMHu HaposoB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ICTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIIICHUH;

MMOHMUMAaHKUE YMOLUMOHAIBHOTO BO3JICUCTBHS KUBOU MPUPOIBI U €€ [IEHHOCTH;



TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HbIX BUIAX HCKYCCTBa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOW JTUYHOCTH;

S) ¢pusnyeckoro BocnuTaHus, (POPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0J1ar0NOy YU :

NOHMMAHUE U peanu3aliusi 310poBOro U 6€301macHoro oopasa xu3Hu (310poBoe
MUTaHKUE, COOJIIO/ICHUE TUTUEHUYECKUX MPABUI U HOPM, COATaHCUPOBAHHBIN PEKUM
3aHATAA W OTAbIXa, peryjsipHas (Qu3uveckas aKTUBHOCTH), OEpPEkKHOro,
OTBETCTBEHHOI'0 M KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (hPU3MUECKOMY U
IICUXUYECKOMY 3J10POBBIO;

NOHUMAHUE LEHHOCTH MPAaBWI HHJIMBHAYyAJIbHOTO M  KOJUIEKTUBHOIO
0€30MacHOr0 MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHME MOCIEACTBUN U HENPUATHS BPEAHBIX MPUBBIYEK (YIOTPEOJICHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYpPEHHUS);

6) Tpy10BOr0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYI0II00HE;

TOTOBHOCTh K AaKTHUBHOM JESITEIIBHOCTU TEXHOJOTMYECKOM M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHUIMUPOBATH, IJIAHUPOBATh U CAMOCTOSITEIHHO
BBIIIOJIHATH TAKYIO JIESITEIBHOCTB;

UHTEpEC K pa3inyHbIM chepaM MpodhecCHoHaTbHOM e TeIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CIHOCOOHOCTh K 0Opa3oBaHUI0O W C€aMOOOpa30BaHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTHYECKOI0 BOCIIUTAHMSA

HKOJIOTUYECKH 11eJIeCO00pa3HOE OTHOIICHHE K TPUPOAE KAK HICTOYHUKY KU3HU
Ha 3emiie, OCHOBE €€ CYIIIECTBOBAHUSI;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB M OLIEHKM MX BO3MOXHBIX IOCJIEICTBHMA IS
OKPYKAIOIIEN CPELBI;

OCO3HAaHHWE TJI00aTBHOrO XapakTepa 3KOJIOTMYECKHX MpoOJeM M IMyTed HuX
pelieHus;

CHOCOOHOCTH UCTIOIB30BATh MIPHUOOPETaEMBbIe MPU U3YUECHUH OMOIOTHH 3HAHUS
M YMEHUS TpU peHIeHHd MpoOsieM, CBSA3aHHBIX C  palMOHAaJIbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  MOBEACHHUS B MPUPOJIE,
HaIpaBJCHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpaHy BHUOB,
AKOCHUCTEM, OrOCchephl);

aAKTUBHOE HENPUATHE AEUCTBUN, IPUHOCAILNX BPEA OKPYKAIOLIEH IPUPOTHON
cpene, yMeHHE MPOrHO3UPOBAaTh HEOIArONpUSTHBIE dKOJIOTUYECKUE MOCIEICTBUS
IIPEANPUHUMAEMBIX IEUCTBUM U NIPEJOTBPALIATh UX;



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOrO0 MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYPHI,
OIbITa NEeATENbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIbHOW, KOMMYHUKATUBHOM W COLMAIBHOUN
MIPAKTUKE, TOTOBHOCTH K YYACTHIO B IPAKTUUECKOMN NIESITEIBHOCTH SKOJIOTHUECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKU M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOIO Ha JIUAJIOTE
KYJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YMTATEIbCKOW KYJIbTYpbl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUSI MUDA;

MOHMMAaHUE creruduKd OWOJOTMM KaK HayKd, OCO3HaHHUS €€ poJid B
dbopMHUpPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBiieHuss 00 OKpyKaroleM MHpPE KakK O €IMHCTBE MPHUPOJIbI, YeIOBEKa U
oOIIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUU MpodsieM
COXpaHEHUS TPUPOJITHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAUYMMOCTH OWUOJOTUM JJIi COBPEMEHHOW IMBWJIM3ALINHU:
oOecrieyeHus: HOBOI'O YPOBHS PAa3BUTHSA MEAMIMHBI, CO3/aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelIaTh  PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YEJI0BEYECTBA, MMOUCKA MyTEe BBIXOAA U3 II100aJTBHBIX SKOJOTUYECKUX MPOOJIeM U
oOecrieyeHusi mepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  PalMOHAIBHOMY
WCIIOJIb30BAHUIO TIPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIINIEHUs OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAYYHOH TI'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM IPaMOTHOCTH OOydaromuxcs, GopMHpPyeMOit
IPU U3y4YCHUU OMOJIOTHH,

MOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX
HAyKax, CIOCOOHOCTH WCIIOJNIb30BaTh IOJy4yaeMble 3HAHUS [UJIsS aHalu3a |
OOBSCHEHHUS SIBICHUN OKPYXKAIOLIEro MUpPAa U MPOUCXOASAIIMX B HEM H3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIE 3aKJIIOUEHHMS Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIIUXCS JAHHBIX C LIEJIbIO MOTYYEHHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
pelieHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HaHWE LIEHHOCTU HAYYHOU JeATEeIbHOCTH, TOTOBHOCTH OCYIIECTBISThH
MPOEKTHYIO M UCCIIEA0BATENBCKYIO AESITEIbHOCTh NHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTHHU B
COOTBETCTBUHM C KU3HEHHBIMU NMOTPEOHOCTIMHU.



METAINIPEJMETHBIE PE3YJIBTATbBI

MertanpenMeTHbIE Pe3yabTaThl OCBOCHHS Y4eOHOTO mpeameTa «buosorus»
BKJIIOYAIOT: 3HAYWMbIe JUIsI (OPMHUPOBAHHMS MHUPOBO33PCHHS OOyJarOUTUXCS
MEXIMCIUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHbIC MOHITHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa H CHEeNU(PUKY METOJO0B TIO3HAHUS,
WCITOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHS, SBJICHHE, TPOIIECC,
CHUCTEeMa, Hay4YHbIH (paKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HcclieIoBaHNue, HAOMI0IeHHEe, M3MEPEHHE, SKCTIEPUMEHT U JIPYTHE); YHUBEPCAJIbHbBIC
ydeOHble JeHCTBUSA (ITO3HABATEIbHBIC, KOMMYHHKATHUBHBIC, DPETYJISITHBHBIC),
obecnieunBaroniye GopmMupoBaHre (PyHKIIMOHATBHONW IPaMOTHOCTH M COIMATIBHOMN
KOMIETEHIIUU  OOYyYalolMXCs; CHOCOOHOCTh  OOYyYarolmMXCsl  UCMOJb30BaTh
OCBOCHHBIE MEXKIUCIUIUITMHAPHBIC, MUPOBO33PEHUYCCKHIE 3HAHUS M YHUBEPCAIIbHBIC
y4eOHbIC ICUCTBUS B MO3HABATEIFHON M COLIMATIBHOM MPAKTHKE.

B pesynbrare uzydeHus OMOJI0THH Ha YPOBHE CPEAHETO 00111er0o 00pa3oBaHus
y oOyuaromierocsi OyayT chOpMUPOBaHbl IMO3HABATENIbHBIE YHUBEPCAJIbHbBIC
y4ueOHbIC JCHCTBHUS, KOMMYHUKATHBHBIC YyHUBEpPCAJIbHbIC Yy4YeOHBIC JIEHCTBUS,
peryJISTUBHBIC YHUBEPCAIbHBIC YICOHBIC ICUCTBUS, COBMECTHAS JICITCIHHOCTD.

MeranpenMeTHbIe pe3yJbTaThl OCBOCHHS IIPOTPaMMBbl CpPEIHEro OOIIero
00pa30BaHus JOJKHBI OTPAXKaTh:

OBiagenne YHHUBepPCAJIbHbIMH yueOHBIMU MO3HABATEJIbLHLIMH
NEUCTBUSMM:

1) 6a30BbI€e JJOrHYECKHE TeiiCTBHA:

CaMOCTOATENLHO  (OopMyIMpOBaTH W aKTyaJIM3UpOBaTh  MpobJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TMPHU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBITUICHHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHA, O00OIICHUS ), PACKPBIBATH CMBICT
OMOJOTUYECKUX TOHATUM (BBIICTSATh UX XapaKTEPHbIE MPU3HAKW, YCTAHABIMBATH
CBSI3H C JIPYTUMH TTOHATHSIMH);

OTPENCIATh 1ETU JeATEIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JOCTHKEHUSI, COOTHOCUTD PE3YJIBTATHI JACSTEIHHOCTU C TTIOCTABICHHBIMHU LIEIISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKUE TIOHATHUS 11 00bsICHEHUs] ()aKTOB M SIBJICHHM
YKUBOU MIPUPOLBI;

CTPOUTH JIOTHUECKHE pPaCCYXIACHUS (MHIYKTUBHBIC, IEAyKTUBHBIC, IIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYMSI B PacCMAaTPUBACMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MIPUMEHSTH CXEMHO-MO/ICIIBHBIE CPEACTBA ISl TPEACTABICHHS CYyIIIECTBEHHBIX
CBSI3¢d W OTHOIICHUMH B U3y4aeMbIX OMOJIOTMYECKHX OOBEKTaxX, a TaKxke
MPOTUBOPEYMII Pa3HOTO POJA, BBISIBICHHBIX B PA3IUYHBIX HWH(POPMAITMOHHBIX
MCTOYHUKAX;



pa3palaThiBaTh MJIaH PEIICHUs MPOOJIEMBbI ¢ YUETOM aHaIM3a MMEIOLIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIbTATOB
LIEJISIM, OLICHUBATh PUCKH TOCIIEACTBUM JAESITEIBHOCTH;

KOOPAMHHUPOBATH U BBINOJIHATH paO0OTY B YCIOBHUSAX PEAILHOTO, BUPTYaJIbHOIO
¥ KOMOWHHPOBAHHOTO B3aUMOJCHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TeHCTBHS:

BJIa/IE€Th HaBbIKaMU y4€OHO-HUCCIIEI0BATENBCKON U MPOEKTHON JESATEIBHOCTH,
HaBbIKAMHU  paspellieHuss npoOjeM, CHOCOOHOCTBIO UM TOTOBHOCTBIO K
CaMOCTOATEILHOMY IOUCKY METOA0B PEUICHUS! TPAKTUYECKUX 3aa4, IPUMEHEHHUIO
pPa3ITUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pa3JIMYHbIE BUIBl JACSITEIBHOCTH [0 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpEeTaluH, MPeoOpa3OBaHUI0O M TMPUMEHEHUI0 B YYE€OHBIX
CUTYalUsIX, B TOM YHCJIE TIPU CO3/IaHUU YYE€OHBIX U COLMAIBHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBIH TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTb M (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa3oBaTEIbHOU
NEATEIbHOCTH U XKU3HEHHBIX CUTYaLHsIX;

BBISIBJIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJlM3UpOBaTh 3ajady,
BBIJIBUTaTh TUINOTE3Y €€ PEeIICHUs, HAXOAUTh apTyMEHTHI ISl J0Ka3aTeIbCTBAa CBOMX
YTBEPKJICHHM, 3a/1aBaTh IApaMETPbl U KPUTEPUU PEILLICHHUS;

aHAIM3UPOBaTh IIOJIyYEHHBIE B XOJE PELICHHsS 3aJa4d  pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHNUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYILECTBIISITh LEJICHAIIPABICHHBIM MOUCK IMEpeHOca CPEeICTB U CIOCOOOB
JENUCTBUS B MPOGECCHOHANTBHYIO CPEy;

YMETh NEPEHOCUTh 3HAHUS B TO3HABATEJIbHYIO M MPAKTUYECKYIO0 O0OJacTu
KU3HEIEeATEeIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, Mpejiaratb OpUTrMHAJIBHBIE MOAXOJbl U pPELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ uHpopmMaumeii:

OpPUEHTUPOBATHCS B PA3IMUYHBIX UCTOYHHMKAX MH(MOpMaAIUu (TEKCTe Y4eOHOTro
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTEpaTrype, OHOJOTHYECKHX CIIOBapsiAX U
CIpPaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAIM3UPOBAThH
UHGOPMAIIMIO PAa3IMYHBIX BUIOB U (POPM IpeaCTaBICHUS, KPUTUYECKU OLEHUBATh
€€ JTOCTOBEPHOCTh U HEITPOTUBOPEYUBOCTb;



(dbopMynupoBaTh 3aMpOChl U MPUMEHATH PA3IMYHbIE METOABI MPHU MOUCKE U
otbope Omosornyeckoil mHpoOpMaluu, HEOOXOIUMOU IS BBIMOJIHEHHUS y4eOHBIX
3az1ay;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOIb30BAHUS PA3IAYHBIX
MIOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TMPEACTABICHUS
ounosiornyeckoi nHGopManuu (CxeMbl, rpadUKu, TUarpaMmMbl, TAOJIUIIbI, PUCYHKU U
Jpyroe);

UCIIOJIb30BaTh HAyyHBIM fA3BIK B KadyecTBE CpeAcTBa Mpu pabore ¢
OMoJOrnyeckod HHPOpMalUUE: NPUMEHATh XUMHUYECKHE, (U3UYECKUE U
MaTE€MaTUYeCKHe 3HAaKU W CUMBOJBI, (HOpMYyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPE/ICTBA
HarJIsJHOCTH;

BJIAJE€Th  HABBIKAMHM  pAacloO3HaBaHWA M 3allUThl  WH(pOpPMAaLuH,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OByaeHue YHMBEPCAJIbHBIME KOMMYHMKATHBHBIMH JeHCTBUSMMU:

1) o0mmenne:

OCYILECTBIISITh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTe€ WJIM JMCKYCCHUU MO CYIIECTBY OOCyXaaemMoil TeMbl (YMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHTENIbHO BBINIOJHEHUS MpejjiaraeMon
3aJ1a4y, YUUTBIBATh MHTEPECHl U COIJIACOBAHHOCTh MO3WLHNA APYIMX yYaCTHHUKOB
JIAaJIoTa WA IUCKYCCUU);

pacrio3HaBaTh HeBepOalbHbIE CpEJICTBAa OOILIEHHUsS, MOHMMAaTh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHHS KOH(JIMKTHBIX CHUTyaluH,
YMETh CMATYaTh KOHPJIMKTHI U BECTH ITEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CHOCOOaMM OOILEHUS U B3aUMOJEHCTBUS, MOHUMATH
HaMEpPEHUs IPYTUX JIIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU GopMe hopMyTupoBaTh CBOM BO3PAKECHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHUSI C HCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) cOBMeCTHasl 1eATeTbHOCTD:

NOHMMATh U MCIIOJIb30BaTh MPEUMYIIECTBAa KOMaHIHOW M MHIUBUIYaIbHOU
paboThI MpH PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYNIOBBIX (DOPM B3aUMOJEHCTBUSA MPHU PEILICHUH Y4eOHOH 3a1auH;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX JCHCTBHM C y4€TOM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOro 4jeHa KOJUIEKTHBA,;

OPUHUMATh LEJIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPJIMHUPOBATh ACHCTBUS MO €€ JOCTUKEHUIO: COCTaBIATh IUJIaH JACHCTBUM,



pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaThb pe3YJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/1a U KAXkI0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

Mpe/iaratb HOBBIE MPOEKTHI, OLEHHMBAaTh HIEHU C TO3ULUUHA HOBHU3HBI,
OpPUTHHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaIIUSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBJiaieHre YHUBEPCATbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) camoopranusanms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISIBIICEHHUA NPOOJIEM U UX
pEIIeHHs B )KM3HEHHBIX U YY€OHBIX CUTYyaIUsX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI IEJIEBbIE U CMBICIOBBIE
YCTAaHOBKH B CBOMX JEHCTBMSIX M IIOCTYIKaxX IO OTHOUIEHUIO K JKMBOW IPHUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBbI0 OKPYKAIOIINX;

CaMOCTOATENbHO OCYIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIIATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIEC 3aJlaul B 00pa30oBaTEbHOM
JEATEIIbBHOCTH U )KU3HEHHBIX CUTyallUsX;

CaMOCTOSITENIbHO COCTABJIATh IIJIaH PELICHUS TPOOIEMBI ¢ YIETOM UMEIOLIUXCSA
pPECypCcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

paciupsTh paMKH1 y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

Jies1aTh OCO3HaHHBIN BHIOOD, apryMEHTHUPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32
pelIeHue;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CrOoCcOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAMIMHA B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIM U
KYJbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JESATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJaJ€Th HABBIKAMU  MO3HABAaTEJbHOM  pediiekcuu  Kak  OCO3HAHHUSA
COBEPIIAEMBIX JEHCTBU M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAaHMM, MCIOJb30BaTh MPUEMBI peIeKCUU ISl OLEHKU CHUTyalllH, BHIOOpA
BEPHOTO PEILICHUS;

YMETh OLEHUBATh PHUCKM W CBOEBPEMEHHO IPUHUMATh PELIEHUS M0 HX
CHU)KEHMUIO;

NPUHUMATh MOTHBBI W apryMEHThl APYrMX IpU AaHAINU3E pe3yJIbTaTOB
JEATEIIbHOCTH;



3) npuHsATHE celOs ¥ APYTUX:

IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

OPUHUMATh MOTHUBBI W apryMEHThl JPYrMX I@pU aHAJIU3€ pe3yJIbTaTOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C TIO3HUIMH JPYTOro YeJIOBeKa.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHbIe pE3yNbTaThl OCBOCHHS COJEPKAHHUS Y4eOHOro mpeamera
«buonorusi»y Ha yrayOJIEHHOM YpOBHE OPHEHTHUPOBAHBI Ha OOECIeYCHHE
npopunapHOro  oOyueHust  oOydaronuxcss  Ouojmornu. OHHM  BKJIIOYAIOT:
cnenuduyeckue Ajisi OMOJOTUY HAyYHbIC 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUIM 1O
OCBOCHHIO, UHTEPIPETAIMN U TIPEOOPA30BAHUIO 3HAHUM, BUJIBI JEATEILHOCTH IO
MOJIYYCHHUIO HOBBIX 3HAHUU U MX NMPUMEHEHUIO B PA3JIMYHBIX YUY€OHBIX, a TAKXKE B
pealbHBIX XWU3HEHHBIX cuTyauusx. [IpenmeTHbie pe3yiabTaThl MPEACTABICHBI IO
rojam U3y4eHus.

[IpeameTHBIC pEe3yNbTaThl OCBOCHUS ydueOHOTO Tpeamera «buonorus» B 10
KJlacce NOTKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHHUM O MECT€ U POJH OWOJOTHM B CHCTEME
€CTEeCTBEHHBIX HayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOM KapTUHBI MUpa, B
MO3HAHWUU  3aKOHOB TPUPOJBI W  pEIIeHHH TpobJieM  paluoHaJIBLHOTO
MIPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOCKHBIX YUEHBIX B Pa3BUTHE
OMOJIOTHH;

BJIAJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHWUW, KOTOpas BKJIIOYAET:
OCHOBOTIOJIAaraloIre ONOJIOTUYECKUE TEPMUHBI W TMOHATHS (KU3HB, KIIETKa,
OpraHu3M, MeTaboJiu3M, TOMEOCTa3, CaMOpEryJsius, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT U Pa3BUTHE), OMOJOTHYECKHUE TEOPUHU
(xnerounas teopus T. [lIBanna, M. llneitnena, P. BupxoBa, xpomocomHasi Teopust
HacnenctBeHHocTn T. Moprana), yuenuss (H. W. BaBumoBa — o meHTpax
MHOT000pa3us U MPOUCXOXKACHUS KyJIbTYPHBIX PACTEHHI), 3aKOHBI (€AMHOO0Opa3us
MMOTOMKOB TI€PBOTO TMOKOJIEHHUS, PACIICIUICHUS, YUCTOTHI TaMeT, HE3aBHUCUMOIO
HacienoBanuss [. MeHgensa, TrOMOJOTMYECKUX PSOOB B HACIEICTBEHHOU
n3menunBoctu H. . BaBuiioBa), npuHIMIBI (KOMILIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMHU METOJIaMH HAy4YHOTO TIO3HAHMS, HCIOJIb3YEeMBIX B
OMOJIOTMYECKUX HUCCIEOBAHUSIX IKUBBIX OOBEKTOB (OMHCaHUE, HU3MEpPEHHe,
HaOJII0/ICHHE, SKCIIEPUMEHT);

YMEHHUE BBIICNATH CYIIECTBEHHbBIE TPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
AYKapUOT, OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE



OaxTepwuii, rpubOB, paCTEHUH, )KUBOTHBIX M YEJIOBEKA, CTPOCHUS OPTAHOB U CUCTEM
OpraHOB pACTCHUM, >KUBOTHBIX, YEJIOBEKA, IPOIECCOB JKU3HEACITCIBHOCTH,
MPOTEKAIONTUX B OPTaHW3Max PacCTCHHUH, KUBOTHBIX M YEJIOBEKA, OMOJOTHICCKUX
MIPOIIECCOB: OOMEHa BemiecTB (MeTab0IM3M), MPEBPAIICHHUS YHEPTUH, OPOKEHUS,
aBTOTPO(HOIO U reTepoTpoPHOrOo TUIMOB MUTAHUSA, POTOCHHTE3a U XEMOCHHTE3A,
MUTO3a, Mel03a, TaMETOTeHe3a, IMOpUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHS,
pPa3MHOXEHUS,  WHAWNBUAYATLHOTO  pPa3BUTHUA  OpraHu3ma  (OHTOTeHe3a),
B3aMMOJICUCTBUS T€HOB, T€TEPO3UCa, UCKYCCTBEHHOIO 0TOODA;

YMEHHUE YCTAaHABIMBATH B3aMMOCBSI3M MEXIY OpraHOMJAMH KIETKHM U HX
GYyHKUUSIMHE, CTPOCHHEM KJIETOK pa3HBIX TKaHEWM M WX (QYHKUUSIMH, MEXITY
opraHaMu M CHCTEMaMH OpPTaHOB Yy pAacTCHWH, JKMBOTHBIX M YEJIOBEKAa W MX
GYHKIASIMH, MEXKIYy CHCTEMaMH OpPTaHOB M WX (DYHKIMSAMH, MEXIY OSTallaMH
oOMEeHa BEIIECTB, ATaaMH KJIETOYHOTO MUK U KU3HEHHBIX [UKJIOB OPTaHU3MOB,
ATanamMu 3MOpPHUOHAIBHOTO Pa3BUTHS, T€HOTHIOM W (EHOTHIOM, (DEHOTUIIOM H
(dbakTopamMu cpenbl OOUTaHUS;

YMEHUE BBISIBJIATH OTIMYHUTEIBHBIC MPU3HAKN JKMBBIX CHCTEM, B TOM YHCIIE
pacTeHUH, )KUBOTHBIX U YEIIOBEKA,;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME aAPTYMEHTHI, OHUOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JIJIsI JOKAa3aTeIhCTBA POJCTBA OPraHM3MOB PA3HBIX
CUCTEMATHUYCCKUX TPYIIIT,

YMEHHUE peraTh OMOJOTHIECKUE 3aa91, BBISBIISITH TIPHUYNHHO-CIICICTBCHHBIC
CBSI3U MEXKIY UCCIIEAYEMbIMU OMOJOTUYECKUMH MPOIIECCAMU U SIBIICHUSIMH, JIEaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUU TIOJYUYCHHBIX PE3YyJIbTaTOB;

YMEHUE BBIMOJIHATH JIA0OpATOPHBIE W TPAKTUYECKUE padOThl, COOIIOJATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPITh WX OKCICPUMEHTAILHBIMHU
cpencrtBamu, GOpMYIHpPYS I€JIb KCCIENOBAaHUSA, AHAIM3UPOBATH IOJYyYEHHBIE
PE3YNBTATHI U JICNIaTh BHIBOBL;

YMEHHE Yy4acTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIorHw,
DKOJIOTUU W MEIWIIMHE, MPOBOJUMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, W
nyOJUYHO  TPEJACTaBIATH  TOJIYYCHHBIC  pe3yJbTaThl Ha  YYCHHYECKHX
KOH(DepeHIusX;

YMEHUE OIICHUBATh JTUYECKHE aCIEeKThl COBPEMEHHBIX HCCIICIOBAHUN B
o0acTv OGMOJIOTHUHU U MEHUIIMHBI (KJIOHHPOBAaHKE, NCKYCCTBEHHOE OTUIO0TBOPEHHE,
HaIpaBlIEHHOE N3MEHEHNE TeHOMA U CO3/JaHie TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOP Oymyied mpodeccrnoHaTbHON
JEATETLHOCTH B 00JacTH OWOJIOTHU, MEAHMIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEJIbCKOTO XO03S1CTBA, MUIIEBOM MPOMBIIIJIEHHOCTH, YIrayOasTh MO3HABATEIbHBIN
WHTEpEC, HAIIPaBJIECHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH npodeccuu u



OpoAODKeHHEe OHOJIOTMYECKOTO 00pa3oBaHMsT B OpraHU3alUsAX CpPEIHEro
po(eCCHOHATEHOTO U BHICIIETO 00pa30BaHUAI.

[IpenMeTHbIe pe3ynbTaThl OCBOeHUs1 yueOHoro mpeamera «buonorus» B 11
Klacce NOJIKHBI OTPaKAaTh:

cOPMHPOBAHHOCTh 3HAHUW O MECT€ W pPOJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUpPOBAaHHHM COBPEMEHHON €CTECTBEHHO-HAYyYHOU
KapTUHBl MHpA, B TO3HAHWM 3aKOHOB MPHUPOJABl M PEIICHUH SKOJIOTHYECKHUX
npoOjeM 4YeloBeuecTBa, a TakKe B PEHICHUH BOIPOCOB PAIMOHATIBLHOTO
IPUPOAOIIONL30BaHUs, U B (HOPMUPOBAHUM IIEHHOCTHOTO OTHOILIEHUS K MPUPO/IE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUICKUX M 3apyOekKHBIX yUEHBIX-OMOJIOrOB B
pa3BUTHE OMOJIOTHUH;

YMEHUE BIAJIETh CUCTEMOM OHMOJOTMYECKHX 3HAaHUW, KOTOpas BKIIOYAET
ONpeNieNeHUs] U TOHMMAaHUE CYIIHOCTHM OCHOBOIIOJIAraloluX OHOJIOTHMYECKUX
TEPMUHOB U MOHATUH (BHI, 3KocucTeMa, Oumocdepa), OMOJOTMYECKUE TEOPUU
(3BommronvionHasa teopus Y. J[apBHHA, CHHTETUYECKAs] TEOPUS IBOJIIOIMHU), YUEHUS
(A. H. CeBepuoBa — 0 nyTsX 1 HanpasieHHusX 3Boitouuu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (reHeTudyeckoro paBHoBecus [[x. Xapau u B. BaiinOepra,
3apoabiieBoro cxojacrea K. M. bopa), npaBuna (munumyma . Jlubuxa,
HKOJIOTUYECKON MHpaMUJIbI DHEpPruM), Tumotessl (rumore3a «vupa PHK» V.
['unGepra);

yMEHUE  BJIaJ€Th  OCHOBHBIMM  METOJAAaMU  HAYYHOTO  IO3HaHUS,
UCITIOJIb3YEMBIMH B OMOJIOTHYECKUX MCCIIEIOBAHUSIX KUBBIX OOBEKTOB U IKOCUCTEM
(omucanue, M3MepeHue, HaOIIOJCHHE, JKCIIEPUMEHT), CIOCOO0aMH BBISIBJICHHUS U
OLICHKH aHTPOIOT€HHBIX U3MEHEHUH B IPUPO/IE;

YMEHUE BBIICHATh CYIIECTBEHHbIE NPHU3HAKU: BHJIOB, OHMOTEOLEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIONIETO, JIBUXKYIIETO U Pa3phIBAIOIIETO
€CTECTBEHHOT'0 0TOOPA, AJJIONATPUUECKOTO U CUMIIATPUUYECKOTO BUI000pa30BaHus,
BIUSHUAS  JBWKYIIUX  CHJ  DBOJIIOIMM  Ha  TeHOMOHJ  TMOMYJISINH,
MPUCTIOCOOJICHHOCTH OPraHu3MOB K cpefie OOMTaHMs, YepeJOBaHUsl HAIlpaBICHUN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTAHABIMBATh B3aUMOCBA3M MEXAY MpOIECCaMU HBOJIIOIUH,
JBIOKYIIMMH CUJIAMH aHTPOINOreHe3a, KOMIIOHEHTAMHU Pa3JIMYHBIX 3KOCUCTEM H
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHUE  BBISBISATH  OTJIMYUTENbHBIE  MPU3HAKKM  JKUBBIX  CHUCTEM,
MPUCHIOCOOJICHHOCTh BHJIOB K cpelie 0OOUTaHMs, a0MOTHYECKUX U OMOTUYECKUX
KOMIIOHEHTOB  JKOCHCTEM, B3aUMOCBs3€li  OpraHM3MOB B  COOOIIECTBaX,
AHTPOITOTEHHBIX U3MEHEHUN B DKOCUCTEMAX CBOEH MECTHOCTH;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIINE AapTryMEHThI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsl JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX



CUCTEMATHUYECKUX TPYII, B3aUMOCBS3U OPTaHU3MOB U CPeJIbl OOUTAHUS, CAMHCTBA
YeJIOBEYECKUX pac, HEOOXOJUMOCTH COXpPaHEHUS MHOrooOpasusi BHIOB U
HKOCHCTEM KaK YCJIOBUS COCYIIIECTBOBAHUS MPUPOJIBI M YEIOBEUYECTBA,

YMEHHE peniaTh OMOIIOTUYECKUE 33]]a4H, BBISBISATH IPHUYNHHO-CIICICTBCHHBIC
CBSI3M MEXIY UCCIICTyeMbIMU OMOJIOTHYECKUMH TIPOIECCAaMU | SIBIICHUSMU, JIeTIaTh
BBIBOJIBI I TIPOTHO3BI HA OCHOBAHUY TIOJYYCHHBIX PE3YIbTATOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M IPAKTUYECKHUE padOThI, COOIHOAATH
MpaBUJIa MpU padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHHUEM;

YMEHHE BBIIBUTaTh THIIOTE3bl, TPOBEPATh WX OAKCICPUMEHTAIHLHBIMU
cpencrtBamu, GOpMYIHpPYs I1€JIb KCCIENIOBAaHUSA, AHAIM3UPOBATH IOJYyYEHHBIE
PE3yNBTATHI U ICNIaTh BEIBOJBL;

YMEHHUE Yy4YacTBOBaTh B y4E€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOJIOrHw,
HKOJIOTUU W MEJUIIMHE, MPOBOJUMON Ha 0a3e IIKOJbHBIX HAYYHBIX OOIIECTB, U
nyOJUYHO  TPEACTaBIATH  IOJIYYCHHBbIE  pe3yJbTaThl HAa  YYEHHUYECKHX
KOH(epeHUusIX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNUHN JKU3HU, YEITOBEKA
M YEJOBEUECKUX pac, O MPUYMHAX, MOCIEACTBUSIX M CIOCO0ax MpeaoTBpAICHUS
ri100aapHbIX M3MEHEHUH B Ouocdepe;

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyaymiedl mpodecCHoHaATbHON
NEATETLHOCTH B 00JIaCTH OMOJIOTHH, SKOJIOTUH, TPUPOIOTIONH30BAHMS, MEAUITHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MPOMBIIIUICHHOCTH, YIIyOJATh TIO3HABATENbHBI WMHTEpPEC, HaINpaBICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccu U MPOAOJIKEHUE
OMOJOTHYECKOTO 00pa30BaHUs B OpPTaHU3AIUSAX CPEIHETO MPO(PECCHOHATBHOTO U
BBICIIIETO 00Opa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHHME _10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM
Ne n/n Konrpoabnbie IIpakruueckue (ungposbie)
MPOrpamMMmbl Bcero
padoThI padoThI o0pa3oBaTe/bHbIE
pecypcsl
bu6nunoreka LIOK
1 b 1
HOTOTHA Kax Hayka https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
2 XK 2
HBHIE CHUTEMBL 1 HX H3yHACHHe https://m.edso0o.ru/7f41c292
bubnunoreka LIOK
3 b 2 0.5
HOMOTID KICTIRR https://m.eds00.ru/7f41c292
bubnuoreka [{OK
4 X 10 1
HMHACCKAT OPTatHSatitt IIeTin https://m.edso0o.ru/7f41c292
bubmuoreka [IOK
5 8 2
CTpocHue 1 dyHKuHH KICTKH https://m.edso00.ru/7f41c292
5 OOMeH BellecTB U MpeBpalleHrue YHEPTUH B 9 1 bubnnorexa [JOK
KIIETKE https://m.edso00.ru/7f41c292
7 Hacnencteennas undopmanus u 9 05 bubmuoreka [IOK
peanusanus e€ B KJIIETKE ' https://m.edso00.ru/7f41c292
. bubmuoreka [IOK
8 X 6 1
VISHCHHBIH LI KTCTIH https://m.edso00.ru/7f41c292
but6mmorexa [IOK
9 17 1.5
CTpOCHHE 1 pYHKILHH OPraiH3MOB https://m.edso00.ru/7f41c292
b K
10 Pa3mHoOXkeHue u pa3zBUTHE OPraHU3MOB 8 1.5 htI'/[ISsJ:I/I;Ir(r)::;sicL).Ir(j [7§416092
1 I'eneTnka — Hayka O HaCIEACTBEHHOCTH U 5 05 bu6muoreka [JOK

HU3MCHYMUBOCTU OPTaHN3MOB

https://m.edsoo.ru/7f41c292
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bu6nunorexa LIOK
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1 https://m.edsoo.ru/7fA1c292
bu6nmorexa [IOK
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6 1 https://m.edsoo.ru/7fA1c292
bu6nmorexa [IOK
14 Teneritka senosexa 3 05 https://m.eds00.ru/7f41c292
bu6nmorexa [IOK
1 4 1
5 CenekIusi OpraHu3MOB https://m.edsoo.ru/7f41¢c292
bubnunoreka LIOK
1 b 4
6 HOTEXHOJIOTHSI U CHHTETHYECKAass OMOJIOTHS httos://m.edsoo.ru/7f41c292
17 PesepBHOE Bpems 1
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 13
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11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM undpoBbie
Ne i/l P KounTpoabubie IlpakTHYecKue (pp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
1 3apoKJICHUE U Pa3BUTHE IBOJIIOIMOHHBIX 4 bubnmnoreka HOK
MIPEACTABICHUI B OMOJIOTUH https://m.edsoo.ru/7f41cc74
N bubnuorexa [{OK
2 M 14 2
MKPOSBOIIOMIL H €6 PESyIIETaTH https://m.edsoo.ru/7f41cc74
3 Makpo3BOIIONUSA U €€ PE3YIbTAThI 6 bubmorexa [JOK
p H pe3y https://m.edsoo.ru/7f41cc74
4 [TporcxoxaeHNE U pa3BUTHE )KU3HU Ha 15 15 bubnnorexa [JOK
3emie ' https://m.edsoo.ru/7f41cc74
bubmmoteka IIOK
5 IT — 10 1
POUCXOXKIICHHE YEIOBEKa — AaHTPOIIOT€HE3 httns://m.edsoo.ru/7fA1cc74
DKOJOTUsl — HayKa O B3aUMOOTHOIIICHUSIX
6 OPTraHU3MOB U HAJIOPTaHU3MEHHBIX CUCTEM 3 0.5 bubmorexa LOK
p . 71ob . ' https://m.edsoo.ru/7f41cc74
C OKpY’Karolei cpeaou
bubmmoteka IIOK
7 9 1.5
Opranu3umbl  cpesa 0HTanHA https://m.edsoo.ru/7f41cc74
but6mmorexa [IOK
8 2 i 9 0.5
KOJIOTHGL BRILOB H HOMIBILH https://m.edsoo.ru/7f41cc74
9 DKOJIOTHS COOOIIECTB. DKOJIOTUUECKUE 12 05 but6mmorexa [IOK
CHUCTEMBI ’ https://m.edsoo.ru/7f41cc74
but6mmorexa [IOK
10 b — 6
Hochepa — riobakHas SKoCHCTEMa https://m.edsoo.ru/7f41cc74
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11

12

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

YenoBek U OKpysKarolas cpeaa

PesepBHOE Bpemst

102

7.5

bu6nunorexa LIOK
https://m.edsoo.ru/7f41cc74
bu6nmorexa [IOK
https://m.edsoo.ru/7f41cc74
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IHOYPOYHOE IIVTAHUPOBAHMUE 10 KJIACC

KoauuyecTBo yacos DJIeKTPOHHbIE
Ne JlaTa
Tema ypoka IpakTHyeckue uudposbie
n/n Bcero Koutpoan H3yYeHHus
padoThI o0pa3oBaTejIbHbIE
pecypchbl
1 Buosorus kak KOMIUICKCHAsl HAyKa 1 Bubsmorexa IIOK
KaK 9acTh COBPEMEHHOT0 00IIecTBa https://m.eds00.ru/741c292
bubmuorexa [JOK
2 JKuBbIe cHCTEMBI M MX CBOKCTBA 1 https://m.eds00.ru/7f41c292
3 VpoBHEBast OpraHU3aIus KUBbIX 1 Cpe3soBast bubnmorexa [IOK
cHCTEM pabota https://m.edsoo0.ru/7f41c292
4 WcTopust OTKPBITHS M M3YYCHUS 1 bubmorexa [HOK
kretkn. KieTounas Teopus https://m.edsoo0.ru/7f41c292
Metoasl MOJNEKYJIIPHON U KJIETOYHON bubnnorexka [JOK
6uonorun. [Ipaktuyeckas pabora https://m.edsoo.ru/7f41c292
5 «3y4eHne MeTOI0B KIIETOYHOU 1 05
6uonoruu (xpomarorpadus, '
anekTpodopes, nupdepeHuansHoe
neHtpudyruposanue, [1L[P)»
bu6mmorexa [IOK
6 XUMUYECKUH COCTAB KIETKH 1 https://m.edsoo.ru/7f41¢c292
. MuHepanbHbIE BEMIECTBA KIETKU, UX L but6mmoreka [IOK

Ouosoruueckas poib

https://m.edsoo.ru/7f41¢c292
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Opranudeckue BemecTBa KIEeTKH —
oenku. JlaboparopHas pabota

bubmuoreka [JOK
https://m.edsoo.ru/7f41¢c292

8 1 0.5
«ObHapyxeHue OEJIKOB C IOMOIIIBIO
KaYeCTBEHHBIX peaKLuii»
CaolicTBa, KIaccupuKaus 1 GyHKIHHI Brbmorexa LIOK
9 6CIIKOB 1 https://m.edsoo.ru/7f41c292
OprauyecKye BEIeCTBA KIETKH — Bubsmoreka [OK
10 VTIEBOTBI 1 https://m.edsoo.ru/7f41c292
1 OpraHuyecKye BEleCTBa KIETKH — L Bubmmoreka IIOK
JIUTTA B https://m.edsoo.ru/7f41c292
Hyxnennossie kucnotsl. JIHK nu PHK. bubmuorexa [JOK
12 JlaGopaTtopHas pabora «McciaenoBanue 1 05 https://m.edsoo.ru/7f41c292
HYKJIGMHOBBIX KHCJOT, BBIJIEIIEHHBIX U3 '
KJIETOK Pa3JIMIHBIX OPTaHU3MOB)
Crpoenue u pynkuun ATD. [Ipyrue Brbmiorexa [IOK
13 nykneosuarpudochars: (HTD) 1 https://m.edso0.ru/7f41c292
CexsenupoBanue JIHK. Mertonbt bubnnoreka [JOK
IIpoBepouHas .
14 TE€HOMUKH, TPAHCKPUIITOMHKH, 1 26012 https://m.edsoo.ru/7f41¢c292
MPOTEOMUKHU P
bu6mmorexa [IOK
15 Merozer cTpyKTYpHOI OHOTOTHI 1 https://m.eds00.ru/7f41c292
16 Tuns! knetok. [IpokaproTHueckas 1 brbmmorexa LIOK

KJICTKa

https://m.edsoo0.ru/7f41c292
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CrpoeHue 3yKapuoTUYECKON KIIETKH.

bubmuoreka [JOK

17 [IpakTuueckas padora «M3yuenue 1 0.5 https://m.edsoo.ru/7f41c292
CBOMCTB KJICTOYHOM MEMOpaHbI»
bubmuoreka [JOK
18 IToBepXHOCTHBIN anmapar KJIETKH 1 https://m.eds00.ru/7f41c292
OnHOMEMOpaHHBIE OPTaHOUIBI KIIETKH. bubmmoreka [JOK
19 [IpakTuyeckas padora «M3yuenue 1 05 https://m.edsoo.ru/7f41c292
JIBUKCHUS [IUTOTUIA3MbI B
PACTHTEIBLHBIX KIETKAX)
[TomyaBTOHOMHBIE OPTaHOUBI KJIETKH: bubnnoreka [JOK
MUTOXOHJPHUH, TIITACTUIBI. https://m.edsoo.ru/7f41c292
20 JlaboparopHas pabota «lccrienoanue 1 0.5
MJIa3MOJIN3a U JETUIa3MOJIn3a B
PACTHTEIBLHBIX KIETKAX)
bu6nmoreka [JOK
21 HememOpaHHBIE OpraHOM/IBI KIIETKH 1 https://m.eds00.ru/7f41c292
bu6nmoreka [JOK
22 Crpoenne 1 QyHKuum spa 1 https://m.eds00.ru/7f41c292
CpaBHUTENbHAS XapaKTEPUCTUKA bubnmnoreka [JOK
23 KJIETOK dyKapuort. JlJaboparopHas 1 ITpoBepouHnas 0.5 https://m.edsoo.ru/7f41¢292
pabota «3ydueHue CTpoeHUS KIETOK pabota '
pa3IMYHBIX OPTAHU3MOB)
AccUMHIANNS U JUCCUMHUIALNS — JIBE bu6mmorexa [IOK
24 CTOpOHBI MeTabonu3ma. Tumnsl oOMeHa 1 https://m.edsoo.ru/7f41c292

BerecTB. JlabopaTopHas pabora
«3yueHne KaTaTuTUYECKOU
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AKTUBHOCTH (pepMEHTOB (Ha IpUMEpE
aMUJIa3bl WM KaTalasbl)»

DepMEHTaTUBHBIN XapaKTep peakLuu
KJIETOYHOT'O METab0I13Ma.
JlaboparopHas pabota «3ydenue

bubmuorexa [JOK
https://m.edsoo.ru/7f41c292

25 1 0.5
(epMEHTaTUBHOTO PACIICTIIICHUS
HEepOKCHIa BOJOPO/IA B PACTUTEIBHBIX
Y JKUBOTHBIX KJICTKaX»

26 Benku-akTuBaToOphl U OEJIKHU- 1 bubmorexa IIOK
HHTHOHTOPEI https://m.edso0.ru/7f41c292

bu6mmoreka [IOK
27 ABTOTPO(HBIiT THIT 0OMEHA BEIIECTB 1 https://m.edso0.ru/7f41c292
bubmuorexa [JOK

28 ®orocuuTes 1 https://m.edsoo.ru/7f41c292
Xemocunres. JlaboparopHas pabota Cpesoas bubnuoreka [IOK

29 «CpaBHeHHE po1ieccoB POTOCHHTE3A 1 P 5 0.5 https://m.edsoo.ru/7f41c292

abota

U XEMOCHHTE3a» P
AHa’poOHbIEe OpraHu3Mbl. Busl bubnnoreka [JOK

30 6poxxenus. JlaboparopHas paboTa 1 https://m.edsoo.ru/7f41c292
«CpaBHeHHE TTPoIIeccOB OpOKEHUS U
JIBIX aHHSDY

31 AdpoGHBIE OpraHU3MBI. JTaIlbl L bubmorexa [IOK
SHEpreTHUECKOro oGMeHa https://m.edsoo.ru/7f41c292
OHeprus MeMOpPaHHOTO rpaiueHTa bubnnorexka [JOK

32 npoToHoB. Cunte3 AT®: pabora 1 https://m.edsoo.ru/7f41c292

npotoHHON AT®-cuHTa3bI
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bubmuoreka [JOK

CpesoBas
33 Peakiun MaTpu4HOro CHHTE3a paGora https://m.edsoo.ru/7f41c292
TpaHCKpUIILIUS — MATPUYHBIA CHHTE3 Bubnmorexa IIOK
34 PHK https://m.edsoo0.ru/7f41c292
bubmuorexa [JOK
35 Tpancnsnus u e€ dTare! https://m.edsoo0.ru/7f41c292
KoaupoBanue aMuHOKHUCIOT. Poib bubnuorexa TIOK
36 pHOOCOM B GHOCHHTe3e Genka https://m.edsoo.ru/7f41c292
37 Opranu3zalys TeHoMa y IPOKapHoT bubmuorexa TIOK
SyKapHoT https://m.edsoo.ru/7f41c292
38 MorneKyspHble MEXaHU3MbI I[IposepouHas bubsmorexa LIOK
SKCTIPECCHH TEHOB Y 3yKapHoT paGota https://m.edsoo0.ru/7f41c292
Bupycsl — BHEKJIETOUHBIE (OPMBI bubnnoreka [JOK
39 KHU3HHU U OOJIUTaTHbIE apa3UThI. 05 https://m.edso0.ru/7f41c292
[TpakTuueckas pabota «Co3nanue '
MOJIEJIH BHPYCa)»
40 BupycHble 3a601€BaHus YeI0BEKa, T bubmiorexa [IOK
€CT .
JKMBOTHBIX, PACTEHHI https://m.edsoo.ru/7f41c292
Hanotexnomnoruu B Onojgoruu u bu6mmorexa [IOK
41 MEJUITIHE. https://m.edsoo.ru/7f41¢292
[TpodopuenTamoHHbIN ypOK
bubmuoreka [JOK
42 JKU3HEeHHBIN UK KIETKU

https://m.edsoo0.ru/7f41c292
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bubmuoreka [JOK

43 Marpuunsrii cuntes JIHK 1 https://m.eds00.ru/7f41c292
Xpomocowmsl. JlTaboparoprast pabota bubmmoreka [JOK
44 «M3yueHne XpoMoCOM Ha TOTOBBIX 1 0.5 https://m.edsoo0.ru/7f41c292
MHUKpOIpenaparax»
bubmuoreka [JOK
45 Jlenenue KIeTKH — MHTO3 1 https://m.eds00.ru/7f41c292
Tunsl kieTok. Kapuokunes u bubnnoreka [JOK
nuTokuHe3. JlaboparopHas pabora https://m.edsoo.ru/7f41c292
46 «Habmonearne MuUTO3a B KIIETKAaX 1 0.5
KOHYMKa KOpeIIKa JyKa (Ha TOTOBBIX
MHUKpOIIpenaparax)»
IpoBepounas bubmuorexa [JOK
47 Perynsauys »KM3HEHHOTO IIUKJIA KIIETOK 1 https://m.eds00.ru/7f41c292
pabora S '
bu6nmoreka [JOK
48 Opranu3sm Kak eMHOE Le0e 1 https://m.edso0.ru/7f41c292
49 Txanu pacrenuii. JlabopaTopHas 1 05 brbmorexa LIOK
pabota «/3yuyeHue TkaHel pacTeHUN» ' https://m.eds00.1u/7f41¢292
TkaHM KMBOTHBIX U YEJIOBEKA. bu6mmorexa [IOK
50 JlaboparopHas padota «3yuenue 1 0.5 https://m.edsoo.ru/7f41c292
TKaHEH )KUBOTHBIX»
Opranbsl. CHCTEMBI OpPTaHOB. bubnuotexa [JOK
o1 JlaboparopHas padota «3yuenue 1 0.5 https://m.edsoo.ru/7f41c292

OpTraHOB IBETKOBOI'O paCTCHUS
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bubmuoreka [JOK

52 Onopa Tena OpraHu3MoB https://m.edsoo.ru/7f41c292
bubmuoreka [JOK
53 JIB>KeHHE OpraHru3MOB https://m.edsoo.ru/7f41c292
bubmuorexa [JOK
o4 IIuTanue opranu3MoB https://m.edsoo.ru/7f41c292
55 [TuTaHue MO3BOHOYHBIX JKHBOTHBIX. bubmiorexa IJOK
[InmeBapuTenbHas CHCTEMA YEJI0BEKa https.//m.edso0.11/ 71416292
bubmuorexa [JOK
56 JlpIxanue opranu3MoB https://m.edso0o.ru/7f41¢c292
JIpIxaHHE MO3BOHOYHBIX JKHBOTHBIX U bubmaorexa LIOK
57 yeoBeKa https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
58 Tpancmopt BemEeCTB y OpraHu3MoB https://m.edsoo.ru/7f41¢292
KpoBeHocHas cuctema o3BOHOYHBIX bubmmorera [TOK
59 KHBOTHEX 1 TeTOBeKa https://m.edsoo.ru/7f41¢c292
bubmuoreka [JOK
60 Brinenenne y opranuzMoB https://m.edso00.ru/7f41c292
bubmuorexa [JOK
61 3amura y OpraHusMoB https://m.edso00.ru/7f41c292
bu6mmoreka [JOK
62 NMMyHHas cucTeMa 4yenoBeka

https://m.edsoo0.ru/7f41c292
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PazgpaxxumocTs 1 peryisus y

bubmuoreka [JOK

63 .
OpraHU3MOB https://m.edso0.ru/7f41c292
I'ymopanbHas perymisuus u bubmumoreka [IOK
64 SHJOKPUHHAS CUCTEMA )KUBOTHBIX U https://m.edsoo0.ru/7f41c292
YenoBeKa
bubmuoreka [JOK
65 DopMBI PA3SMHOKEHHUS OPTaHH3MOB https://m.edso0.ru/7f41¢292
bubmuoreka [JOK
66 Ilonosoe pasmHoKenne https://m.edso0.ru/7f41c292
bubmuorexa [JOK
67 Meiios https://m.edso0.ru/7f41c292
l'amerorenes. O6pa3oBanue u bubnnorexa [HOK
Pa3BUTHE MOJIOBBIX KIIETOK. https://m.edsoo.ru/7f41c292
68 JlaGopatopHas pabora «3yueHue 0.5
CTPOEHUS TOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOTpenaparax»»
69 VHauBHUoyalbHOE PA3BUTHE bubmorexa IIOK
OpTaHU3MOB — OHTOTEHE3 https://m.edsoo.ru/7f41¢c292
70 3akIazika OpraHoB ¥ TKaHeH u3 bu6miorexa [IOK
3apOTBIIIEBHIX JHCTKOB https://m.edsoo.ru/7f41c292
Poct n pazBuTHE )KUBOTHBIX. bubnnorexka [JOK
71 JlaGopaTtopHnas pabota «BrisBiieHHe 05 https://m.edsoo.ru/7f41c292

IMPU3HAKOB CXOACTBA 3apom)mlel71
IIO3BOHOYHBIX XUBOTHBIX»
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Pa3sMHOX€EHUE U pa3BUTHE PACTCHUM.
JlaGopaTtopHnas pabora «CtpoeHue

[IpoBepounas

bubmuoreka [JOK
https://m.edsoo.ru/7f41¢c292

72 1 0.5
OpraHOB Pa3MHOKEHUS BBICILIUX paboTta
pacTeHun»

73 Hcropus CTaHOBJIEHUS U Pa3BUTHS 1 bu6morexa [HOK
TeHeTHKH KaK HAyKH https://m.edsoo.ru/7f41c292
OCHOBHBIE TTOHSTHSL U CUMBOJIBI bubnuorexa [JOK

72 reretuku. Jlabopatopnas padora 1 05 https://m.edsoo.ru/7f41c292
«JIpo3oduia Kak 00bEKT TeHETHYSCKUX '

UCCIIEIOBAHUI

3aKOHOMEPHOCTH HACJIEAOBAHUS bubnuorexa [JOK
npu3HaKoB. MoHOruOpuaHOE https://m.edsoo.ru/7f41c292
ckpemBanue. [Ipa eckas pabora

75 "Kp nBaHue. [Ipaktudeckas padbot 1 05

N3yuenne pe3ynbTaToB
MOHOTHOPHUIHOTO CKPEIIUBAHUS Y
npo3o¢uisr"

76 L{UTOIOrNYECKHE OCHOBEI 1 but6mmoreka [IOK
MOHOTHGPHIIHOTO CKpEIIHBAHHS https://m.edsoo.ru/7f41c292
AHaIM3MPYIOIIEE CKPEIIUBAHKE. bubmuorexa TIOK

77 HernosnHoe TOMHHHpOBAHHE 1 https://m.edsoo.ru/7f41c292
JurubpuiHoe CKperuBaHue. bubnuoreka [IOK

78 [IpakTuyeckas padbora «3yueHune 1 0.5 https://m.edsoo.ru/7f41c292
pe3yabTaTOB TUTHOPUIHOTO '

CKpEITUBaHUS Y APO30(HITBI»

29 LIMTOIOTMYECKUE OCHOBBI 1 I[TpoBepouHas Brbmmorexa LIOK

JMTHOPHIHOTO CKPEITMBAHHS paGora https://m.edso0.ru/7f41c292
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bubmuoreka [JOK

80 CleruieHHOe HaclIeI0BaHHE MPU3HAKOB 1 https://m.edso0.ru/7f41c292
XpoMOCOMHas TEOpHst bubuorexa TIOK
81 HACIICICTBEHHOCTH 1 https://m.edsoo.ru/7f41c292
bubmuorexa [JOK
82 l'eneruka nona 1 https://m.edsoo.ru/7f41c292
TpoBepounas bubmuorexa [JOK
83 ["'eHOTHIT KaK LIEJIOCTHASI CHCTEMA 1 paGora https://m.edso0.ru/7f41c292
84 [eHEeTHYECKUI KOHTPOIIb Pa3BUTHS 1 bub6mmoreka IIOK
PACTEHMif, KIBOTHBIX 1 4eJIOBEKA https://m.edsoo.ru/7f41c292
85 M3MeHUUBOCTD IPU3HAKOB. Busl 1 bubmmorexa [IOK
H3MEHUMBOCTH https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
86 MonudukarmonHas U3MEHIHBOCTh 1 https://m.eds00.ru/7f41c292
BapuanuuoHHblii psi U BapuaoOHHAs bubnuotexa [JOK
kpuBas. JlabopaTopHas paborta https://m.edsoo.ru/7f41c292
87 «MccnenoBanne 3aKOHOMEPHOCTEH 1 05
MO T (DUKATTMOHHOW N3MEHUYUBOCTH. '
[TocTpoenre BapualimoOHHOTO psa U
BapUALMOHHON KPUBOI»
a3 ['eHOTHIINYECKAS H3MEHUYUBOCTD. L but6mmoreka [IOK

KoMmOunnaTBHasg H3MEHYUBOCTD

https://m.edsoo.ru/7f41¢c292
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MyTanuoHHasi U3SMEHYUBOCTb.
[IpakTruueckas pabora «MyTarnuu y

bubmuoreka [JOK
https://m.edsoo.ru/7f41¢c292

89 1 0.5
Jpo30¢uIIbl (Ha TOTOBBIX
MUKpOIIpenaparax)»
3aKOHOMEPHOCTU MYTAI[MOHHOTO bubnmoreka [JOK

90 nporecca. DIUreHeTHKa U 1 Cpesosas https://m.edsoo.ru/7f41c292

pabota

SMUTCHOMUKA
I'eneruka yenoseka. IIpakTnueckas bubnnorexa [HOK

91 pabota «CocTaBJICHHE U aHAIIN3 1 0.5 https://m.edsoo.ru/7f41¢c292
POIOCIOBHOM»

bubmuorexa [JOK

92 Merozibl MEAMIIMHCKOK TEHETHKH 1 https://m.edsoo.ru/7f41c292
3HaueHne MeIUIINHCKON N'eHETUKU B bu6mmoreka [IOK

93 IIPEIOTBPALICHUH U JICUEHUU 1 https://m.edsoo.ru/7f41c292
TeHEeTUYECKUX 3a00JIeBaHU YeTI0BEKa
OCHOBHBIE TIOHSTHS CEJICKITUU. bubnuotexa [JOK

94 JlaGopatopHas pabora «3yueHue 1 05 https://m.edsoo.ru/7f41c292
COPTOB KYJBTYPHBIX PACTEHUH U OPOA
JOMAIITHUX KUBOTHBIX)
MeTto/1bI ceeKIIMOHHOM paboThI. bubnnoreka [JOK

95 JlabopatopHast pabota «3yueHue 1 0.5 https://m.edsoo.ru/7f41c292
METOJIOB CEJIEKLIUN PACTEHUI»
JloCcTHXKEeHHS CEeNEKIIMU PAaCTEHUN 1 bubnuotexa [JOK

96 *KUBOTHBIX. [IpakTHueckas pabota 1 https://m.edsoo.ru/7f41c292
«IIpuBUBKa pacTeHHI»
CoxpaHeHue, U3y4eHHue u bubnmnoreka [JOK

97 UCIIOJTb30BaHNE TEeHETHICCKIX 1 https://m.edsoo.ru/7f41c292

pecypcos
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buorexHonorus Kak Hayka u oTpacib bubmumorexa [IOK

98 npou3BojcTBa. [IpakTnyeckas padbora 1 0.5 https://m.edsoo.ru/7f41c292
«M3y4yeHne 00bEKTOB OMOTEXHOJIOTHUI

99 OCHOBHBIE HaIPABIICHHUS L [Iposepounas Brbmorexa [IOK
CHHTETHYCCKOM GHOTOrHH pa6ota https://m.edsoo0.ru/7f41c292

100 XpOMOCOMHAs U T€HHAs MHKEHEPHSL. L Brbmorexa [IOK
TTpoopHEHTAIHOHHBIH YPOK https://m.edsoo.ru/7f41c292

bubmuoreka [JOK

101 Menuuunckye GHOTeXHONIOr MM 1 https://m.edsoo.ru/7f41c292
PesepaHublit ypok. [loBTOpenue,

102 . 1
0000111eHIEe, cUCTEMAaTH3AIUS 3HAHUI

OBUIEE KOJIMYECTBO YACOB I10
i 102 0 135

I[TPOT'PAMME
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
ara uugpoBbie
Nen/m | Tema ypoka Kontpoabubie = IlpakTnuecku A bp
Bcero U3yuyeHHs1 o0pa3oBaTebHbIE
padoThI e padoThlI
pecypchl
bu6mmoreka [IOK
1 OposmononHas Teopust Y. lapuna 1 https://m.edsoo.ru/7f41cc74
JIBYOKYILME CUIIBI DBOJIIOIIMK BUIOB 110 Y. bubmmoreka [IOK
2 Tlapeumy 1 https://m.edsoo.ru/7f41cc74
Bopn06a 3a cyliecTBOBaHKE, €CTECTBEHHBIN 1 but6mmoreka LIOK
3 HCKYCCTBEHHDIH 0T6OP 1 https://m.edsoo.ru/7f41cc74
®opMUPOBAHHE CUHTETHYECKON TEOPUH but6mmoreka [IOK
4 SBOJTIOLIHH 1 https://m.edsoo.ru/7f41cc74
5 DTarbl 3BOJIOIMOHHOTO TPOIIECcCa: 1 bubmorexa IIOK
MHKDO3BOJIOIHS 1 MAKPOIBOTIOIHS https://m.edsoo.ru/7f41cc74
[Monynsmus — >JeMeHTapHas €MHHULA bubmmorexa [IOK
6 SBOJTIOLIHH 1 https://m.edsoo.ru/7f41cc74
3aKOH T€HeTHYECKOro paBHoBecHs JIxK. bubnmnoreka [JOK
7 Xapnau, B. Baitn6epra. Jlabopatopnas 1 05 https://m.edsoo.ru/7f41cc74
pabota «BpIsiBIEHHE H3MEHYUBOCTH Y '
0co0el OHOT'O BHIA)
bubmuorexa [JOK
8 DneMeHTapHbIe GaKTOPHI IBOTIOLUU 1

https://m.edsoo.ru/7f41cc74
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B¢ ekt ocnoBarens. Ihdekt OyTHUIOUHOTO

bubmuorexa [JOK

9 rOpIBILIKA https://m.edsoo.ru/7f41cc74
10 Murpanmu. U3051s1¢u momyJIsiuii: bubuorexa TIOK
reorpacbuueckas, GHONOrHICCKAS https://m.edsoo.ru/7f41cc74
EctecTBeHHBII 0TOOP — HATPABIIAIONIHIA Bubsnmorexa IIOK
11 bakTop SBOIOLHN https://m.edsoo.ru/7f41cc74
bubmuorexa [JOK
12 Ilonosoit 0T60p https://m.edsoo.ru/7f41cc74
[Tpucnoco0aeHHOCTh OPraHU3MOB KaK bubnunoreka [JOK
13 pe3ynbTaT MUKposBomonuy. JlaboparopHas 05 https://m.edsoo.ru/7f41cc74
pabota «3ydyenue apoMop(o30B u '
WJINO0AIANTAllUI Y PACTEHUN U ) KUBOTHBIX)
ITpumeps! pucIOCOOIEHUH Y OpraHU3MOB: bubnuoreka [IOK
Mopdonoruueckue, GU3NOIOTHUECKHE, https://m.edsoo.ru/7f41cc74
OMOXHMMHUYECKHUE, TOBEIEHUYECKHUE.
14 0.5
JlaGopatopHnas pabora «IIpucnocobnenus
OpPraHU3MOB U UX OTHOCUTEIbHAS
11ETIECO00PA3ZHOCTH»
Bun, ero kpurepuu u CTpyKTypa. bubnuoreka [IOK
15 JIaboparopnast pabota «CpaBHEHHE BUIOB 0.5 https://m.edsoo.ru/7f41cc74
110 MOP(OJIOTUIECKOMY KPUTEPUIO»
bu6mmorexa [IOK
16 Ctpykrypa Buza https://m.edsoo.ru/7f41cc74
17 Buaoo0pa3oBanue Kak pe3ysbTar bu6miorexa [IOK

MHKPOIBOJIIOIUA

https://m.edsoo.ru/7f41cc74



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

bubmuorexa [JOK

18 CBs13b MUKPOABOITIOIUH U STTHIEMHOIOTUN https://m.edsoo.ru/7f41cc74
MaxkposBoironus. [TageoHTONIOrnYecKue bubuorexa TIOK

19 METO/Ibl M3YYEHHS SBOTIOLIH https://m.edsoo.ru/7f41cc74
Buoreorpaduueckue METOIbI H3YUEHUS bu6morexa [HOK

20 SBOJTIOLIHH https://m.edsoo.ru/7f41cc74
DOMOpPHOIOTHYECKHUE U CPAaBHUTEIBHO- bubnnoreka [JOK

21 Mopdonoruueckre MeToIbl U3y4eHHs https://m.edsoo.ru/7f41cc74
HBOJIIOIIH
MonekynsapHO-T€HETUYECKUE, bubnuoreka [IOK

22 OMOXUMHYECKHE U MATEMATHUYECKAE METOIBI https://m.edsoo.ru/7f41cc74
M3YUYCHUS IBOJIIOLIUN

bu6mmorexa [IOK

23 OOriie 3aKOHOMEPHOCTH HBOTIOLHH https://m.edsoo.ru/7f41cc74
AnantusHas paauanus. HepaBHOMEPHOCTE bubmorexa IIOK

24 TEMIIOB SBOJIFOLIH https://m.edsoo.ru/7f41cc74
Hay4HEble THIIOTE3BI TPOUCXOKICHHUS KUZHU bubmiorexa [IOK

25 Ha 3emiie https://m.edsoo.ru/7f41cc74

26 JIoHAYYHBIE MTPEICTABIECHHS O 3aPOXKICHUH bubmuorexa TIOK
e —— https://m.edsoo.ru/7f41cc74

27 OCHOBHBIE ITAlbl HEOPTAHHYECKOH bubnuorexa TIOK

9BOJJOINH

https://m.edsoo.ru/7f41cc74
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bubmuorexa [JOK

28 I'unotessl 3apOXKACHUS KU3HH https://m.edsoo.ru/7f41cc74
HcTopus 3eMau 1 METO/IBI €€ N3YUEHHUS. bubmumoreka [IOK

29 JlaGopatopHnas pabora «3yueHue u 05 https://m.edsoo.ru/7f41cc74
OIHMCAaHNE UCKOAEMBIX OCTATKOB JIPEBHUX '
OpPTaHU3MOBY

bu6mmorexa [IOK
30 HavanbsHbie STanbl OpraHuYecKoi IBOTIONNAN https://m.edsoo.ru/7f41cc74
bubmuorexa [JOK

31 OBOJIOIHS YKApHOT https://m.edsoo.ru/7f41cc74
OcCHOBHBIE 3TaIlbl BOIIOIUU PACTUTEILHOTO bubnnoreka [JOK

32 mupa. [Ipaktuueckas pabora «3ydyenue 05 https://m.edsoo.ru/7f41cc74
0COOEHHOCTEH CTPOEHUSI PACTEHUH pa3HbBIX '
OT/IEIIOBY

33 OCHOBHBIE 3Tallbl YBOJIOLUN KUBOTHOTO bu6morexa [HOK
Mupa https://m.edsoo.ru/7f41cc74
DBOJTIOIHS )KUBOTHBIX. [IpakTrdeckas bubnuotexa [JOK

34 pabota «M3ydyeHue ocoOEHHOCTEN CTPOEHUS 0.5 https://m.edsoo.ru/7f41cc74
MO3BOHOYHBIX KUBOTHBIX)

35 Pa3BuTHe XU3HU Ha 3eMIIE TI0 3paM U bubmmorexa IIOK
Mepronam https://m.edsoo.ru/7f41cc74

36 MaccoBble BBIMUPAHHs — DKOJIIOTUYECKHE bubmmorexa [IOK

KPHU3HCHI MPOILIOTO

https://m.edsoo.ru/7f41cc74



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

CoBpeMEHHBIH 3KOJOTUYECKUI KPU3UC, ET0

bubmuorexa [JOK

37 0COBEHHOCTH https://m.edsoo.ru/7f41cc74
38 CoBpeMeHHast cHCTEMa OPraHMYeCKOro bubuorexa TIOK
MPOILIOro https://m.edsoo.ru/7f41cc74
39 OCHOBHBIC CHCTEMATHYECKHUE TPYIIIThI bubuorexa TIOK
OpraHH3MOB https://m.edsoo.ru/7f41cc74
bubmuorexa [JOK
40 AHTPOIIOJIOTHA — HAYKa O YeJOBEKe https://m.edsoo.ru/7f41cc74
a1 Pa3BuTHe IpeaCTaBICHUN O IPOUCXOXKIEHUH bu6morexa [HOK
YeoBeKa https://m.edsoo.ru/7f41cc74
MecTto yenoBeka B CUCTEME OPTaHUYECKOIO bubnuorexa [JOK
42 mupa. JIabopatopnas padora «3yueHnue 05 https://m.edsoo.ru/7f41cc74
0COOCHHOCTEH CTPOCHHUS CKEJIeTa YellOBeKa, '
CBSI3aHHBIX C TIPSIMOXOXKICHUEM»
bu6mmorexa [IOK
43 JIBHOKYIIME CHITBI aHTPOTIOTEHE3a https://m.edsoo.ru/7f41cc74
44 CooTHomeHrne GHOOTHIECKUX H but6mmoreka [IOK
COIMATILHBIX (h)aKTOPOB B AaHTPOIIOTCHE3E https://m.edsoo.ru/7f41cc74
bu6mmorexa [IOK
45 OcHOBHBIE CTa MK AHTPOTIOTEHE3a https://m.edsoo.ru/7f41cc74
bubmuorexa [JOK
46 [Taneorenerrka u NajeoreHOMHUKa

https://m.edsoo.ru/7f41cc74
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bubmuorexa [JOK

47 DOBOJIIOLUS COBPEMEHHOTO YEJIOBEKA https://m.edsoo.ru/7f41cc74
Yenoseueckue pacel. [IpakTrueckas pabota bubnmoreka [JOK

48 «M3ydeHne 3K0JIOTMUYECKUX a/larTalni 05 https://m.edsoo.ru/7f41cc74
YeIIOBEKa»
Me:xucuuniIMHapHble METObI bubmumoreka [IOK

49 arTponosorun. [IpodopreHTanmoHHbII https://m.edsoo.ru/7f41cc74
YPOK.

bubmuorexa [JOK

50 3apoxkicHUE M Pa3BUTHE SKOIOTHH https://m.edsoo.ru/7f41cc74
Mertoapl skosnoruu. JlaboparopHas pabora bubnnoreka [JOK

51 «M3ydyeHne METOJ0B IKOJIOTHYECKUX 0.5 https://m.edsoo.ru/7f41cc74
UCCIICIOBAaHHII»

£2 3HaueHUE SKONOTUYECKHX 3HAHUM JUIS bubmorexa [IOK
YeloBeKa https://m.edsoo.ru/7f41cc74

bu6mmorexa [IOK

53 OKonorneckne GaKTopsl https://m.edsoo.ru/7f41cc74
Abuotnueckue pakropbl. CBET Kak bubnmnoreka [JOK

54 sKosornueckuit ¢pakrop. JlaboparopHas 05 https://m.edsoo.ru/7f41cc74
pabota «BpIsiBIIeHHE TPUCTTOCOOTECHU '
OpPTraHHU3MOB K BIIMSIHHIO CBETa
Abuotunueckue ¢aktopsl. Temneparypa Kak bubnmoreka [JOK

55 skosornueckuii pakrop. JlaboparopHas 05 https://m.edsoo.ru/7f41cc74

pabota «BblsiBIeHNE TPUCTIOCOOIEHUI
OpPraHnu3MoOB K BJIIMSAHHIO TEMIICPATYPHI»
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Aobnortndeckue GpakTopsl. BiaxxHocTs Kak
sKojorndeckuii pakrop. JlabopaTopuas

bubmuorexa [JOK
https://m.edsoo.ru/7f41cc74

56 0.5
paboTa «AHATOMHYECKHE OCOOCHHOCTH
pacTeHuii U3 pa3HbIX MECT OOUTAHUS»
bubmuorexa [JOK
S7 Cpezbt 0buTaHUs OPraHU3MOB https://m.edsoo.ru/7f41cc74
bu6mmorexa [IOK
58 buonornyeckne puTMb! https://m.edsoo.ru/7f41cc74
bubmuorexa [JOK
59 JKuzrennbie pOpMBI OPraHH3MOB https://m.edsoo.ru/7f41cc74
bubmuorexa [JOK
60 Brotmieckue pakTops https://m.edsoo.ru/7f41cc74
3HavyeHHEe OMOTHYCCKUX B3aMMOICHCTBHI bubmuorexa [JOK
61 JUI CYILIECTBOBAHUS OPTaHU3MOB B CpeJie https://m.edsoo.ru/7f41cc74
oOuTaHusA
62 DKOJIOTHYECKHE XaPAKTEPUCTHKH brbsmorexa LIOK
TNy IALHH https://m.edsoo.ru/7f41cc74
OcHOBHBIE TTOKA3aTENN TOMYISIIAN: bubnuoteka [JOK
63 YHUCIIEHHOCTb, TUIOTHOCTh, BO3PACTHAS U https://m.edsoo.ru/7f41cc74
MOJIOBasi CTPYKTypa
OcHOBHBIE TOKA3aTENN MOMYJISINN: bubnmnoreka [JOK
64 POXK1aeMOCTh, IPUPOCT, TEMI POCTA, https://m.edsoo.ru/7f41cc74
CMEPTHOCTh, MUTPAITAN
bu6mmoreka [JOK
65 DKoJoru4ecKasi CTpyKTypa Monysiuu

https://m.edsoo.ru/7f41cc74
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bubmuorexa [JOK

66 JlMHaMMKa TOIYJIAUUH U €€ pEryIsaius https://m.edsoo.ru/7f41cc74
KpI/IBBIe pocTa YNCJICHHOCTHU MOMYJIAIHNH. BH6HHOTeKa HOK
67 KpuBbIC BHDKHBAHIS https://m.edsoo.ru/7f41cc74
Dkonoruveckas Huima Buaa. JlabopatopHas bubnmoreka [JOK
68 pabota «lIpucrnocobneHus ceMsiH pacTeHHi 0.5 https://m.edsoo.ru/7f41cc74
K pacceleHUIO»
bubmuorexa [JOK
69 Bun kak cucreMa nonyssanuin https://m.edsoo.ru/7f41cc74
3aKOHOMEPHOCTH MOBECHUS ¥ MUTPALIUAI Bubmzorexa LIOK
70 KHBOTHELX https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
71 Coo0u1ecTBO OpraHu3MoB — OHOLEHO3 https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
72 DKOCHCTeMa KaK OTKpBITasi CUCTEMA https://m.edsoo.ru/7f41cc74
73 KpyroBopot BemecTsB ¥ OTOK SHEPTHH B bubmmorexa LHOK
PKOCHCTEME https://m.edsoo.ru/7f41cc74
bubmuorexa [JOK
74 OCHOBHBIE TTOKA3aTEIN YIKOCUCTEMBI https://m.edsoo.ru/7f41cc74
bubmuoreka [JOK
75 OKOJIOTUYECKUE TUPAMUJIBI https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
76 N3meneHus coo0I1ecTB — CYKIIECCHH

https://m.edsoo.ru/7f41cc74
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[Ipupoanbie 3K0cHCTEMBL. DKOCUCTEMBI 03€P

bubmuorexa [JOK

77 .
U peK. DKOCUCTEMbI MOPEN U OKEaHOB https://m.edsoo.ru/7t41ccr4
78 [IpupoaHbIE SKOCUCTEMBL. DKOCHCTEMBI bubuorexa TIOK
TYHZp, JIECOB, CTETIEH, MyYCTBIHb https://m.edsoo.ru/7f41cc74
bubmuoreka [JOK
9 AHTPOTIOTEHHBIE SKOCHCTEMb https://m.edsoo.ru/7f41cc74
Vpboskocucremsl. [IpakTuyeckas pabora bu6morexa [HOK
80 0.5 https://m.edsoo.ru/7f41cc74
«M3ydenue u onrcaHue ypoo3KOCUCTEMBI» S :
3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX bubnunoreka [JOK
81 B3aUMOJICHCTBUI OpPraHU3MOB B https://m.edsoo.ru/7f41cc74
IKOCUCTEMAX
MexaHu3Mbl BO3IEUCTBUS 3arpsI3HEHUN bubnnorexa [HOK
82 pa3HbIX TUIIOB HA CyOOpraHU3MEHHOM, https://m.edsoo.ru/7f41cc74
OpPraHU3MEHHOM, MOMYJIALIHOHHOM U
KOCUCTEMHOM YPOBHSX
Buocepa — obOmiemnanerapaas 060109Ka bubmiorexa [IOK
83 3emin https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
84 Yuenne B. 1. Bepuajickoro o 6uocdepe https://m.edsoo.ru/7f41cc74
bubmuorexa [JOK
85 3aKOHOMEPHOCTH CYIIECTBOBAHUSA OHOCHEPHI https://m.edso0.ru/7f41cc74
86 KpyroBopoThI BemecTs u bubnuorexa TIOK

OHMOTr€OXUMHYECKHE T KJIBI

https://m.edsoo.ru/7f41cc74
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3oHanpHOCTH OHOchepsl. OCHOBHBIE OMOMBI

bubmuorexa [JOK

87 cymm https://m.edsoo.ru/7f41cc74
bubmuoreka [JOK
88 Yeroituusocts Grnocheper https://m.edsoo.ru/7f41cc74
bubmuoreka [JOK
89 DKOJIOTUYECKHE KPU3UCHI U UX TPUYHHBI https://m.edso00.ru/7f41cc74
bubmuorexa [JOK
90 BozneiicTBue uenoseka Ha 6uochepy https://m.edsoo.ru/7f41cc74
o1 AHTpPOIIOreHHOE BO3EHCTBHE HA bubmmoreka [IOK
PACTHTETBHBIH H KUBOTHBIH MUD https://m.edsoo.ru/7f41cc74
Oxpana npuposl. [IpodopreHTannoHHbIHI bubmiorexa [IOK
92 YpOK. https://m.eds0o.ru/7f41cc74
93 OCHOBHBIE IPUHIIHAIIBI YCTOWIUBOTO bubmiorexa [IOK
Pa3BHTHS YENOBEUECTRA H TIPHPOJIHI https://m.edsoo.ru/7f41cc74
PanmonanbHOe NpUpPOAONIOIL30BAHNE U bubnnoreka [JOK
94 COXpaHEeHHE OMOJIOTrMYECKOro pa3Ho0Opasus https://m.edsoo.ru/7f41cc74
3emin
O6o61enue Mo TeMe «MUKPOIBOITIONHUS U €€ Bubmorexa IIOK
95 DPe3yILTaTI» https://m.edsoo.ru/7f41cc74
O6o61enue 1Mo TeMe «MaKpOIBOIIONUS U €€ Bubmorexa IIOK
96 PE3YIBTATE https://m.edsoo.ru/7f41cc74
97 O6o6enue 1o Teme «[IporcXokKIeHIE 1 bubnuorexa TIOK

Pa3BUTHC KU3HU HaA 3emiie»

https://m.edsoo.ru/7f41cc74
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O6o06menue no Teme «IIpoucxoxaeHue

bubmuorexa [JOK

%8 YeJI0BeKa — aHTPOIIOI€HE3) 1 https://m.edsoo.ru/7f41cc74

99 O60611eHNe 0 TeMe «IKOTOTUs — HayKa O L bubamnorexa LIOK
B3aMMOOTHOIIECHHSAX OPTaHU3MOBY https://m.edsoo.ru/7f41cc74
O6o61enue o Teme «OpraHu3Msl U cpea bubnunoreka 1IOK

100 oG Tatsy 1 https://m.edsoo.ru/7f41cc74
O06001eHue o TeMe «KOJIOTHS BUJIOB U bu6moreka LIOK

101 MOTTYJISALH» 1 https://m.edsoo.ru/7f41cc74
O60061menue no teme «buocdepa — bubmoreka [IOK

102 I00aIbHAs YIKOCUCTEMAY 1 https://m.edsoo.ru/7f41cc74

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 7.5
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

° buonorwus, 11 knace/ boponun [1.M., Ipivimn .M., Cabnuna O.B.; mox penakiuei
lymuoro B.K., Ipimmmmna .M., Axkunonepnoe obuiectBo «M3narensctBo «lIpocsenienue»
° buonorwus, 10 knacce/ Beicorkas JI.B., deivimun I'.M., PyBunckuii A.O. u apyrue;
nox penakuueit lllymuoro B.K., [Ipimmuna I.M., Akinoneproe o0miectBo «M3arenbeTBo
«IIpocsemenne»

o buonorus. buonornueckue cucremsl u nporeccsl, 10 kinacc/ Tepemon A.B.,
[TerpocoBa P.A., OGmiecTBO ¢ orpanndeHHON 0TBeTCTBEHHOCTHI0 « MOl MHEMO3MHA»

o buonorus. buonornueckue cucremsl u pouecchl, 11 kmacce/ Tepemos A.B.,

[TerpocoBa P.A., OGuiecTBo ¢ orpanndeHHor 0TBeTCTBeHHOCThIO « MOl MHEMO3UMHA»

METOAUYECKHUE MATEPHUAJIBI IUVISA YYUTEJIA

TepemoB A.B., IlerpocoBa P.A. Kak oOy4ars Ouonoruu. buonornueckue CUCTEMBI U

nporueccel. 10 knace. MeToauueckoe mocodue ist yauTems

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET

bubmuorexa I{OK https://m.edsoo.ru/7f41¢c292

bubmuoreka I{OK https://m.edsoo.ru/7f41cc74
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