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ITOACHUTEADBHASA 3AITMCKA

[Iporpamma 1O OHMOAOTHH Ha YPOBHE CPEAHEIO OOIINEro 0oOpasoBaHHA pa3pabOoTaHA Ha
ocuose Pepepaspnoro sakona or 29.12.2012 N 273-03 «O6 obpasosannn B Poccuiickoit
Deaeparum, PI'OC COO, Konnenmmu mnpernopaBaHus ydeOHOro mpeamera «bumoaorms» u
OCHOBHBIX ITOAOKEHHH (PEACPAABHOI PabOYeH IPOrpaMMBI BOCIIUTAHUA.

buoaorua yrayoaemnoro yposusa wusydenus (10 — 11 xaaccer) sABAfeTcs OAHHM U3
KOMITOHEHTOB IIPEAMETHOH 0OAacTr «EcTecTBeHHO-HayIHbIE IIPeAMETB. COrAaCHO IOAOKEHHUAM
®IoC COO npodusbHbE ydeOHBIE IPEAMETBI, H3yYaeMBIE HA YIAYOACHHOM YpPOBHE,
ABAAIOTCA CLIOCOOOM AU depeHIHAIIIE OOYICHHUA HA YPOBHE CPEAHETO OOIIEro 0Opa3soBaHUs U
IIPU3BAHBI OOECIIEYNTH IIPEEMCTBEHHOCTD MEKAY OCHOBHBIM OOIIINM, CPEAHUM OOIIHM, CPEAHHM
IPO(ECCHOHAABHBIM U BBICIIIIM OOpasoBaHHEM. B TO ke Bpems KaKABIH M3 3THX yIEOHBIX
IIPEAMETOB AOAKEH OBITh OPHEHTHPOBAH HA IIPHUOPUTETHOE pEIIeHHe OOPa3OBATEABHBIX,
BOCIIMTATEABHBIX U Pa3sBUBAIOIINX 3aAad, CBA3AHHBIX C IIPOOpPHEHTAIINEH OOYYaIOIIHXCA
I CTHMYAHPOBAHHEM HHTEPECA K KOHKPETHOH OOAACTHM HAYYHOIO 3HAHUSA, CBA3SAHHOIO  C
OHOAOTHEI, MEAULTMHON, 9KOAOTHEN, IICHXOAOTHEI, CIIOPTOM MAH BOEHHBEIM A€AOM.

[Iporpamma 1O OHOAOTHH AA€T IIPEACTABACHHE O IIEAH M 3aAaYaX HM3YYCHHA YIEOHOIO
npeamera «bumororus» Ha yraAyOAGHHOM YpPOBHE, OIPEAEAAET ODA3aTEABHOE (MHBAPHAHTHOE)
IIPEAMETHOE COAEPIKAHNE, €ro CTPYKTYPHPOBAHHUE IIO PA3ACAAM U TEMaM, PACIPEACACHHE IIO
KAACCaM, PEKOMEHAYET IIOCACAOBATEABHOCTh M3YYEHHSA YYEeOHOrO MaTephaa C yIETOM
MEKITPEAMETHBIX M BHYTPHIIPEAMETHBIX CBA3EH, AOIMKM y4eOHOrO  IIPOIECcca, BO3PACTHBIX
OCOOEHHOCTEH  OOyJaromuxca. B mporpamMme 10 OHOAOTHH — PEAAM30BAH — IIPHHITUII
IIPEEMCTBEHHOCTH ~C H3y4EHHEM OHMOAOIMH Ha YPOBHE OCHOBHOIO OOIIEro OOpa3oBaHUSA,
OAaroAapsa 9YeMy IIPOCMATPHBACTCH HAIIPABAEHHOCTD Ha IIOCACAYIOIIEE Pa3BUTUE OMOAOTMIECKIX
3HAHNN, OPHEHTHUPOBAHHBIX HAa (POPMHUPOBAHME ECTECTBEHHO-HAYIHOTO MHPOBO33PEHHH,
5KOAOTHYECKOIO MBIIIIACHUSA, IIPEACTABACHUI O 3AOPOBOM OOpas3e KHU3HM, HA BOCIHTAHUE
OEpEKHOIO OTHOIIEHHUA K OKPYKAIOIIEH IIPHPOAHOIT cpeae. B mporpamme 1o 6Gmoormu Taxxe
ITOKa3aHbl BO3MOKHOCTH y4eOHOro npeamera «brnoaorua» B peaamnsaruu tpedopanmnii  PI'OC
COO Kk HAQHHUPYEMBIM AHMYHOCTHBIM, METAIIPEAMETHBIM U IIPEAMETHBIM PE3YABTATAM OOyIEHUA
1 B POPMUPOBAHUHU OCHOBHBIX BUAOB yI€OHO- IIO3HABATEABHON AEATEABHOCTH OOYYAFOIUXCA 11O
OCBOCHHIO COAEP/KAHHA OHOAOTHYECKOTO OOpa3OBaHUA HA YPOBHE CPEAHEIO OOIIEro
0Opa3oBaHHA.

[Iporpamma 110 OHOAOTHU ABAACTCSA OPHEHTHPOM AASl COCTABACHHUA aBTOPCKUX PabOYIHX
mporpamMm. ABTOpaME pabOYHX IIPOIPAMM MOKET OBITH IIPEAAOKEH CBOH ITOAXOA K
CTPYKTYPHPOBAHHUIO H ITOCACAOBATEABHOCTH H3yY€HHUA YIeOHOIO MaTe€pHaAsa, CBOE BHACHHE
crI0c000B (POPMUPOBAHHA § OOYUAOINUXCA IIPEAMETHBIX 3HAHHH U YMEHUIM, 4 TAKAKE METOAOB
BOCITUTAHUA U Pa3BUTHA CPEACTBAMU yueOHOro rmpeamera «buoaornsmy.

broaorua ma ypoBHE CcpeAHEro OOIIEro OOpPa3OBAHHA 3aBEPIIACT OHOAOTHYECKOE
00pa3soBaHUE B IIIKOAE H OPHEHTUPOBAH HAa PACIIUPEHHE U YTAYOACHUE 3HAHUN OOYYAFOIIXCA O
’KUBOH IPUPOAE, OCHOBAX MOACKYAAPHOI M KACTOYHOI OHOAOIMN, SMOPHOAOTHH H OHMOAOTHH
PasBUTHA, TEHETUKHU, CEACKIINN, OMOTEXHOAOIUH, 3BOAIOITHOHHOTO VICHHUA U 9KOAOTHH.

Wsyuenne ygeOHOro mpeamera «buororus» Ha yrAyOAEHHOM YPOBHE OPHEHTHPOBAHO Ha
IIOATOTOBKY OOYYAFOIINXCSA K IIOCACAYIOIIEMY IIOAYICHUIO OMOAOTHYIECKOIO OOPa30BAHUA B By3ax
I OPraHU3aIUAX CPEAHEro IIPOdPECCHOHAABHOTO 00pasoBanusA. (OCHOBY €ro COAEP/KAHHA
COCTAaBASIET CHCTEMA OHMOAOTHYECKUX 3HAHHUI, ITOAYVICHHBIX IIPU H3YICHHH OOYYaFOIIIHMMUICA
COOTBETCTBYIOIIHUX CHCTEMATUYCCKUX PA3ACAOB OHOAOTHH Ha YPOBHE OCHOBHOIO OOIIErO
obpazoBanud, B 10—11 kaaccax oTu 3HAaHUA ITOAYYAIOT PasBUTHE. TaK, PACIIMPEHBI U YTAYOACHBI

OHOAOTMYECKHE 3HAHHUA O PACTEHUAX, KUBOTHBIX, IPHOAX, OAKTEPHAX, OPraHU3ME HYEAOBEKA,
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OOIIMX 3aKOHOMEPHOCTAX JKH3HHU, AOIOAHUTCABHO BKAIOYCHBI OHOAOTHYECKHE CBEACHHSA
IIPHKAQAHOTO U IIOMCKOBOIO XapaKTepa, KOTOPBIE MOMKHO HCIIOAB30BATH KAK OPHUCHTUPBI AAS
IIOCACAYFOIIETO BbIOOpa mmpodeccuu. BosmorkHa Takke MHTErpanns OHOAOTHYECKUX 3HAHUN C
COOTBETCTBYFOIIMMI 3HAHUAMMI, IIOAYICHHBIMEI OOYYAFOIIIMICS IIPH N3YICHUN (DU3KKH, XUMEH,
reorpaduy U MaTEMATHKH.

Crpykrypa  HmporpamMMsl IO~ OHOAOTHH — OTPaKaeT  CHCTEMHO-YPOBHEBBIH U

SBOAFOILIMOHHBIM ITOAXOABI K H3ydeHHIO Omosormu. COrAacHO MM, M3Y9YarOTCA CBOMCTBA MU
3aKOHOMEPHOCTH, XaPaKTEPHBIC AAS JKHBBIX CHCTEM Pa3sHOIO YPOBHA OPraHU3ALIHM,
SBOAFOIIMN OPraHHMYECKOIO MHpPa Ha 3EMAE, COXPAHCHHUS OHOAOTHYECKOrO PasHOOOpasus
maasersl. Tak, B 10 kAacce HM3y9aroTCs OCHOBBI MOACKYASIPHOM M KACTOYHOH OHOAOTHH,
sMOproAorun U OHOAOIMM — PasBUTHA, TICHETHKH W CEACKIHH, OHOTEXHOAOIMH U
CHHTETHYECKON OMOAOTHH, aKTyaAU3HPYIOTCA 3HAHMA OOYYArOIIUXCA IO OOTAHUKE, 300AOTHH,
aHaTOMHH, (PUSHOAOTHH 4YeAOBeka. B 11 kaacce M3y9aroTCsi 9BOAIOIMOHHOE YYEHHE, OCHOBBI
9KOAOTHH H ydeHHe 0 omocdepe.

brororus mpusBama 0OeCIEYUTh OCBOCHHE OOYYAFOIMMUCH OHOAOTHYECKUX TEOPHIH H
3aKOHOB, HACH, IIPUHIIUIIOB U IIPABHA, AC/KAIIHX B OCHOBE COBPEMEHHOI €CTECTBCHHO-HAYIHOM
KAPTUHBl MHpA, 3HAHHH O CTPOEHHH, MHOTOOOPAa3sHU M OCOOEHHOCTAX KAECTKH, OpraHH3Ma,
ITOIYASIINH, OMOIICHO3a, SKOCHCTEMEBL, O BBIAAIOIIUXCA HAYYHBIX AOCTIDKCHUAX, COBPEMECHHBIX
HCCACAOBAHUAX B OMOAOIMH, IIPHKAGAHBIX 4CIEKTAX OMOAOTHYECKHX 3HAHUI. AAf pasBHTHA
U TOAACPIKAHHUA HHTEPECAa OOYYAIOIIHUXCH K OMOAOIMH HAPSAY CO 3HAYHTECABHBIM OOBEMOM
TEOPETUYECKOTO MATEPHAAA B COACPKAHHH IIPOIPAMMBI II0 OHOAOIMH IIPEAYCMOTPEHO
3HAKOMCTBO C MCTOPHEH CTAHOBACHHSA U PasBUTHA TOH MAM HHOW OOAACTH OHOAOTHH, BKAAAOM
OTEYCCTBEHHBIX U 3aPyOCKHBIX YYCHBIX B PCIICHUE BAKHCHINNX OHOAOTMYCCKHX U
5KOAOTHYECKHX IIPOOAEM.

Leap maydeHus ygeOHOro mpeamera «brmoAsorns» Ha yrAyOACHHOM ypOBHE — OBAAACHHE
OOYYAIOIUMUCA 3HAHUAMUA O CTPYKTYPHO-(PYHKIIMOHAABHOH OpPraHH3AINN KUBBIX CHCTEM
pPasHOrO paHra M MIPHOOPETCHHE YMECHHH HCIOAB30OBATH 3TH 3HAHHA B (DOPMHPOBAHUN
MHTEpECa K OIPEACACHHON 00AACTH IPO(MECCHOHAABHON ACATCABHOCTH,  CBA3AHHOH  C
OomoAoruefi, HWAM K BBIOOPY YIEOHOTO  3aBEACHHA AAA IIPOAOAKEHUA OMOAOTHYIECKOIO
0Opa3oBaHHA.

AocTmKeHnEe meAr M3ydeHHs y4eOHOro mpeamera «broaorms» Ha yrAyOACHHOM ypOBHE
00EeCIIeYNBACTCH PEIIIEHUEM CACAYIOIIUX 3aAAY:

OCBOEHHE  OOYYAIOINMMHUCA  CHCTEMBI ~OHMOAOTMYECKAX  3HAHHI: OO0  OCHOBHBIX
OHOAOIMYECKIAX TEOPUAX, KOHICIIIUAX, IMIIOTE3aX, 3aKOHAX, 3AKOHOMEPHOCTAX M IIPABHAAX,
COCTABAfIFOINNX ~ COBPEMEHHYIO  €CTECTBEHHO-HAYIHYIO  KAPTHHY  MHpPa; O CTPOCHHH,
MHOTOOOPAa3sHU U OCOOEHHOCTAX OMOAOIMYECKUX CUCTEM (KACTKA, OPIaHU3M, IIOIYAAIINA, BHA,
buoreorneHos, Omocdepa); O BBIAAIOININUXCA OTKPBITHUAX M COBPEMEHHBIX HCCACAOBAHHUAX B
OHnoAorum;

O3HAKOMACHHE  OOYYAOIIHUXCA  C  METOAAMH  IIO3HAHUA  JKUBOH  IIPUPOABL
HICCACAOBATEABCKIMI METOAAMI OMOAOTMYECCKUX HAYK (MOACKYASPHON M KACTOYHOH OHOAOTHH,
SMOPHOAOrUU U OMOAOIUN Pa3BUTHA, TCHETHKN U CEACKIINN, OMOTEXHOAOIMH U CHHTETHIECKOI
OHOAOIMH,  IIAACOHTOAOTHH,  9KOAOTHH); METOAAMH  CAMOCTOSTEABHOTO  IIPOBEACHIA
OHMOAOTMYECKUX HCCACAOBAHHEI B AabOpaTopun M B IpUpoAe (HAOAIOACHHE, H3MEPEHHE,
9KCIICPIMEHT, MOACAHPOBAHIE);

OBAGACHHE OOYYAIOIMUMUCA YMEHHUAMU: CAMOCTOATEABHO HAXOAUTH, AHAAH3UPOBATH MU
HCIIOAB30BATH OHMOAOIMYECCKYIO HH(POPMALIHIO; IIOAB30BATHCA OMOAOTHIECKON TEPMUHOAOTHCH I

CI/IMBOAI/IKOfI; YCTAaHAaBAUBATDH CBA3b MCIKAY PA3BUTHEM OMoOAOIMH U COITNAABHO-9KOHOMMYCCKIIMM
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1 S9KOAOIMTYECKUMH IIPOOAEMAMH YE€AOBEYECTBA; OLICHHBATH ITOCACACTBHA CBOCH ACATEABHOCTH
II0 OTHOIIEHHUIO K OKPYMKAOIIEH IIPHPOAHOI CPEAe, COOCTBEHHOMY 3AOPOBBIO U 3AOPOBBIO
OKPY/KAIOIIUX AIOACH; OOOCHOBBIBATH U COOAIOAATH MEPBI HPOMUAAKTHKH HHMEKIIMOHHBIX
3a0OAEBAHMMH, IIPABHAA IIOBEACHHA B IIPHPOAEC M OOecredeHus OE30HACHOCTH COOCTBEHHON
KUSHEACATEABHOCTH B YPE3BBIYANHBIX CHTYALMAX IIPHPOAHOIO M TEXHOICHHOTO XapaKIepa;
XaPaKTEPU30BATh COBPEMEHHBIC HAyYHBIE OTKPBITHA B OOAACTH OHOAOTHH;

pasBUTHE Y OOYYAOIIUXCH HHTEAACKTYAABHBIX UM TBOPYECKHX CIIOCOOHOCTEH B
IIPOIIECCE 3HAKOMCTBA C BBIAAFOIMMMUCH OTKPBITHAMH H COBPEMEHHBIMH HCCACAOBAHUAMU B
OHOAOIUH, PEIIAEMBIMUA €O IIPOOAEMAMH, METOAOAOTHEH OHOAOIMYECKOTO HCCACAOBAHUI,
IIPOBEACHHA  OKCIIEPUMECHTAABHBIX ~ HCCACAOBAHHUI,  PEILICHUA OMOAOTMYECKAX  32Aa4,
MOACAHPOBAHNA OHMOAOTHYECCKHX OOBEKTOB H IIPOIIECCOB;

BOCIINTAHHE Y OOYYAIOIIUXCA [IEHHOCTHOIO OTHOIICHHA K KUBOH IIPUPOAE B IIEAOM H K
OTACABHBIM €€ OOBEKTAM U ABACHHUAM; (POPMHPOBAHUE O9KOAOTMYECKOH, I'€HETHICCKOMN
IPAMOTHOCTH, OOIIEH KYABTYPHI IIOBEACHHA B IIPHPOAE; HHTETPAIIMH ECTECTBEHHO-HAYYIHBIX
3HAHUL;

HIPHOOpETEHHE OOYIAOIIUMUCA KOMIIETEHTHOCTH B PAIIHOHAABHOM IIPUPOAOIIOAB3OBAHHH
(cobArOACHHE IIPAaBHA IIOBEACHHA B IIPHPOAE, OXPAaHBI BHAOB, 3KOCHCTEM, Omocdepsl),
COXPAHEHNN COOCTBEHHOIO 3AOPOBbA U 3AOPOBBSl OKPY/KAIOIIUX AIOACH (COOAIOACHHA Mep
IpOMOUAAKTUKY  3a00A€BAHMM,  ObDecriedeHHme  OE30IACHOCTH — KU3HEACATEABHOCTH B
YPE3BBIYANHBIX CHTYAIIIAX IPUPOAHOIO M TEXHOIEHHOTO XapaKTepa) Ha OCHOBE HCIOAB3OBAHUS
OMOAOTMYECKUX 3HAHUN M YMEHUI B IIOBCEAHEBHOI KU3HHU;

CO3AAHME YCAOBUH AAfl OCO3HAHHOIO BBIOOpPA OOYYAFOINIUMHCA HHAUBHUAYAABHOM
00pa30OBATEABHON  TPAEKTOPUH, CIIOCOOCTBYIOIIIEH — ITOCACAYFOIIEMY IIPO(ECCHOHAABHOMY
CAMOOIIPEACACHUIO, B COOTBETCTBHH C HHAUBHAYAABHBIMH HHTEPECAMHI M IIOTPEOHOCTAMH
permoHa.

OOr11ee YnCAO 9aCOB, PEKOMEHAOBAHHBIX AAfl H3YUEHHA ONOAOTHHI Ha YTAYOACHHOM YPOBHE,
— 204 gaca: B 10 kaacce — 102 waca (3 gaca B Heaearo), B 11 kaacce — 102 vaca (3 gaca B HEACATO).

O160p OpraHu3aHOHHBIX (POPM, METOAOB H CPEACTB OOYIECHHA OMOAOTHH OCYIIECTBAACTCA
C YY€TOM CHENH(UKH €r0 COAEPKAHNA U HAIIPABACHHOCTU HA IIPOAOAMKEHIE OMOAOTHIECKOrO
00pa3oBaHUA B OPraHU3AINAX CPEAHETO IIPOGECCHOHAABHOTO U BBICIIIETO OOPa30BAHUAL.

O0A3aTEABHBIM YCAOBHEM IIPH OOyYE€HHHU OHOAOTHH Ha YIAYOACHHOM YPOBHE ABAACTCA
IIPOBEACHHE AAOOPATOPHBIX U IPAKTHYECKHX pabor. Takke yuacrtume oOydarormuxcs B
BBIIIOAHCHIH IIPOCKTHBIX U YI€OHO-UCCACAOBATEABCKHAX PAOOT, TEMATUKA KOTOPBIX OIIPEACAACTCH
YIHTEAEM HA OCHOBE MMEIOIINXCSA MATEPHAABHO- TEXHHYECKUX PECYPCOB M MECTHBIX IIPHPOAHBIX

YCAOBHII.

COAEP>KAHHUE OBYUEHMUSA
10 KAACC

102 4, m3 Hux 1 ¥ — pesepBHOE Bpems.
Tema 1. Buoaorusa kak Hayka

CoBpemenHasg OHOAOTHA — KOMIIAEKCHAA Hayka. Kparkad mcropus pasBurud OHOAOIUU.
buoaormyeckne Hayknm n msydaemble UMu IpoOAembl. PyHAAMEHTAABHBIE, ITPHKAAAHBIC I
ITOFICKOBBIE HAYIHBIC HCCACAOBAHUA B OMOAOTHM.

3uadenue OmoAoruu B (POPMUPOBAHUU COBPEMEHHOI €CTECTBEHHO-HAYIHON KapTHHBI
mupa. [Ipodeccnn, cBasamable ¢ OmoAsormeil. 3HadeHHE OHOAOTHH B IIPAKTHYECKOMN
ACATEABHOCTH YEAOBEKA: MEAUIINHE, CEABCKOM XO3AHCTBE, IIPOMBIIIIACHHOCTH, OXPAHE IIPHPOABIL.

Aemorcmpayuu:



Iopmpemer: Apucroreas, Teodpacr, K. Amnneir, K.b. Aamapk, Y. Aapsun, V. I'apseii,
I Menaeas, B.JM. Bepmaackmii, IM.II. Ilasros, M.M. Meunuxos, H.J. Basuaos, H.B.
Tumodees-Pecosckuii, A, Vorcon, ®@. Kpux, A.K. beases.

Tabauysr u exemsr: «CBA3E OMOAOTHH C ADYTUMH HayKaMm», «CucreMa OMOAOIMYECKIX HAYKY.
Tema 2. 7Kusbie cucTeMbI U UX U3ydeHUE

ZKussle crucremsr kak mpeaMer usydenus omorornn. CBOMCTBA JKUBBIX CHCTEM: CAHHCTBO
XUMHIYECKOIO  COCTaBa, AHMCKPETHOCTb M IIEAOCTHOCTB, CAOKHOCTh H YIOPAAOYCHHOCTD
CTPYKTYPBI, ~ OTKPBITOCTb,  CAMOOPIAaHHU3AITHA,  CAMOBOCIIPOM3BEACHHE,  PAa3APAKHMOCTD,
HU3MEHYHBOCTD, POCT U Pa3BUTHE.

VpOBHH OpraHM3annu KUBBIX CHCTEM: MOACKYAADHBIN, KAETOYHBIHN, TKAHEBBIH,
OpPTaHU3MEHHBIH, HOIYAAITHOHHO-BUAOBOI, 9KOCHCTCMHBIN (broreoneHOTHIECKUIL),
ouocdepusiit. [Tpomeccrr, mpoucxoadinue B KuBbIX cucreMax. OCHOBHbBIE IPHU3HAKU JKHBOIO.
7Kusup kak dopma cymecrsoBanns matepun. Hayku, usygaroriye KUBbI€ CHCTEMbI HA Pa3HBIX
YPOBHAX OPraHU3AIINN.

Nsyaenne xuBpix cucreM. Mertoasr 6morormueckoirr maykn. Habaroaenwme, msmepenume,
5KCHEPUMEHT, CHCTEMAaTu3alusd, MeTaaHaAns. llomArme o  3aBHCHMOH M HE3aBUCHMOI
repemeHHOR. [laannposanme skcmepumenTta. [locraHoBka u mposepka rmmotes.  Hyaesas
ruriore3a. [lonArme BHIOOpKH M ee AOCTOBEPHOCTb. Pazbpoc B OMOAOIMYECKHX AAHHBIX.
OreHka AOCTOBEPHOCTH IIOAVYEHHBIX PE3YABTATOB. |IpHYMHBI HCKaKEHHA PE3yABTATOB
skcnepumenTa. [lorarue craTHCTHYIECKOro TecTa.

Tabauysr u cxemsr: «OCHOBHBIE IIPU3HAKA KU3HIY», «broaormaeckue cucreMbn,
«CBOMCTBA KUBOM MaTepum», «YpOBHH OPraHH3AIINH KUBOH IIPUPOABD), «CTpOEHHE KUBOTHON
KACTKI», «TKaHn KUBOTHEIX», «CHCTEMBI OPraHOB YEAOBEYECKOIO OpraHmsMa», «buoreorenosy,
«brocdepar, «MeTOAB N3yIEHUSA HKUBOU IIPUPOABI».

Obopydosariue: raOOpaTOpHOE OOOPYAOBAHHE AASl IIPOBEACHUS HAOAFOACHHMH, M3MEPEHHH,
5KCIIEPUMEHTOB.

Ipaxmuuecxan patoma «V1crmoAp30BaHIE PASANIHBIX METOAOB IIPH U3YICHUMN KIBBIX CHCTEMY.
Tema 3. Bruosorus kaeTku

Kaerka — cIpykTypHO-(YHKIIMOHAABHAA EAMHHUIIA KUBOro. Vlcropusa OTKpBITHA KAETKH.
PaGotsr P. I'yka, A. Aesenryka. Kaerounas teopusa (T. IlIBamn, M. IllaeiiaeH, P. Bupxos).
OcHOBHEIE TTOAOKEHUA COBPEMEHHON KAETOYHOM TEOPHT.

MeToABI MOAEKYAAPHOH M KACTOYHOH OHMOAOTHH: MHKPOCKOIHS, Xpomartorpadus,
dAEKTpOOpe3, METOA MEYEHBIX aTOMOB, AHpdepeHnnaAbHOEe HEHTPUPYITHPOBAHHE,
KYABTHBHPOBAHHE KACTOK.

Aemorcmpayuu:

Iopmpemer: P. T'yk, A. Aesemryx, T. Ilsamm, M. Iaetiaen, P. Bupxos, K.M. bap.

Tabauysr u cxemer: «CBETOBOI MHUKPOCKOID), «DAECKTPOHHBIH MUKPOCKOID),

«Vcropus pasBUTHA METOAOB MUKPOCKOIIHIID.

Obopydosarime: CBETOBOH MHKPOCKOII, MUKPOIIPEHAPATHl PACTHTEABHBIX, KUBOTHBIX U
OaKTepUAABHBIX KACTOK.

ITpaxmuuecxan  patoma «V1syaeHue METOAOB KAETOYHON Omoaormu (xpomarorpadud,
arexkTpodopes, auddepennmassnoe nentpudyruposanne, [TLIP)».

Tema 4. Xumudeckas OpraHu3anusa KACTKA

XUMHYeCKHH COCTaB KAETKH. MaKpo-, MUKPO- 1 yABTPAMHKPOIAEMEHTHL. Boaa 1 ee poab kak
PACTBOPHTEAS, PEAreHTa, YIACTUE B CTPYKTYPHPOBAHUU KACTKH, TEIAOPeryAdruu. MunepasbHeie
BEIIECTBA KACTKH, UX OHOAOTHYecKasd poAb. POAb KATHOHOB 1 aHHOHOB B KAETKE.

Opranmdaeckue BEIecTBa KACTKH. broaorumdeckue moaumepsl. beAkn. AMHHOKHCAOTHBIH
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coctas 6eAKOB. CTPYKTYphI O€AKOBOI MOAEKYABL [lepBudHas CTPyKTypa OEAKa, IIEIITHAHAS CBA3b.
Bropuunas, Tpermunas, derBepruduHas CTPyKTypsl. AceHarypanmda. CpoiictBa  OEAKOB.
Kaaccndukarnua 6eakos. brnoaormaeckue dyHKIINNI OEAKOB.

VraeBoABl. MOHOCAXaPHABL, AUCAXaPUABL, OAHTOCAXAPHABI X TOAHCAXapHABL OOImuii mAax
crpoeHns U (DU3UKO-XUMHIECKIE CBOMCTBA YTAEBOAOB. brioAormyeckue (OyHKIINN yTACBOAOB.

Antmas. 'mapoduaprO-ruApodoOHEIE  cBOMcTBA.  Kaaccmdpukarmsa — AHIIHAOB.
Tpuraurepuarr, GochOAUIIHABL, BOCKH, CTEPOUABL. brioaormdaeckue dpyHkuu AUnaAoB. Oo1uIe
CBOHCTBA OHMOAOTHYECKHX MEMOpaH —  TEKy4eCTb, CIIOCOOHOCTh K CAMO3AMBIKAHHIO,
ITOAYIIPOHHIIAEMOCTD.

Hyxaeunossie xkucaorer. AHK u PHK. Crpoenne mykaemHOBBIX KncAOT. HykaeoTmasr
[Mpuarun kommaemerrapuocta. Ilpasuao Yapracdda. Crpyxrypa AHK — ABofiHas crmpans.
Mecronaxoxaenne u onororuageckue gpyukima AHK. Buaer PHK. ®@yukmuun PHK B kaetke.

Crpoenne moaekyasl AT®. Maxkposprudeckue csasu B moaekyae AT®. broaorugeckne
Pyukun ATO. BoccranoBaeHHBIC HepeHOCYHKH, UX (PyHKIHH B KAeTKe. CeKBeHHpPOBaHIE
AHK.

CrpykrypHas OHOAOTHA: OMOXHMMHYECKHE M OHMO(MU3NYECKHE HCCAECAOBAHHUSA COCTAaBA U
IIPOCTPAHCTBCHHON CTPYKTYPEL OHOMOAECKYA.

Aemorcmpayuu:

Iopmpemer: A. Tloamnr, A. Vorcon, ®. Kpux, M. Vumakunc, P. ®panxaun, O.
Comrep, C. IIpysunep.

Auazpammer: «PacripeAeACHIE XUMHYECKHX SACMCHTOB B HEKHBOI IIPHPOAEY,
«PacrpeaeAeHne XUMIYECKUX 9AEMEHTOB B KHBOI IIPUPOAE».

Tatauyer u exemer: «Ileprroamdeckas TaDAUIA XUMITIECKIX S9AEMEHTOBY,

«CtpoeHHe MOAEKYABI BOABD, «Berrmecta B coctaBe oprannsmony, «CTpoeHne MOAEKYABI OEAKaY,
«CTpyKTypBl OEAKOBOH MOAEKYABD, «CTPOCHHE MOAEKYA YIAEBOAOB», «CTPOEHHE MOAEKYA
AuIHAOBY, «Hykaenrosere kucaoTem, «Ctpoenne MoOAeKyABl ATOx.

Odbopydosariue: xXUMITIECKAS ITOCYAQ K OOOPYAOBAHUE.

Aabopamopras paboma «OOHApYKEHHE OEAKOB C IIOMOIIBIO Ka4ECTBEHHBIX PEAKIIIID.

Aabopamopras paboma «KlccaepoBaHmE HYKAGHHOBBIX KHCAOT, BBIAGACHHBIX M3 KAETOK
PAa3AMYHBIX OPTaHH3MOBY.

Tema 5. Crpoenne u PyHKITUHM KACTKH

THIIEl KACTOK: dyKapHOTHYECKas u Ipokapuormdeckad. CTpyKTypHO- (DYHKIIHOHAABHBIE
0Opa3OBaHUA KACTKH.

CrpoeHne IpOKapHOTHYECKOH KAeTKH. Kaerounas cremka Oakrepumii u  apXeil.
OcobeHHOCTH CTPOEHUA TETEPOTPOPHON U aBTOTPOPHOH IPOKAPUOTHIECKUX KACTOK. Mecto u
POAB IIPOKAPHOT B OMOIIEHO32X.

Crpoenne n (PyHKIIMOHUPOBAHHE 9YKAPUOTHIECKOM KAeTKH. [IaasmaTudeckas memOpaHa
(mrasmasemma).  CrpykTypa IAa3MATHYECKOH MeMOpaHbL TpaHCHOPT — BEIECTB — dYepes
IIAA3MATUYECKYIO MeMOpaHy: maccuBHBINA (Audpdysus, oOserdenHas AuM@y3nd), aKTHBHBINA
(IepBUYHBIA M BTOPUYHBIA aKTHUBHBIA TpaHcopt). [loaynponnmaemocts memOpaner. Pabora
HATPHUII-KAAUEBOIO HACOCA. DHAOIIMTO3: IINHOIUTO3, haronuTtos. Dxksonntos. Kaerounas crenxa.
Crpykrypa 1 (PYHKIIHH KACTOYHON CTEHKH PACTEHHMH, TPHOOB.

[uromaasma. Luroszoas. Llurockeaer. Apmixenne muronaasmel. OpPraHOHABI KAETKHL
OAHOMEMOpAaHHBIE OPTAHOUABI KAETKH: dHAOHAazMatTmdeckad cetb (DI1C), ammapar 'oabakm,
AM30COMBI, UX CTpoeHHE U (yHKIHH. B3amMocBA3h OAHOMEMOPAHHBIX OPraHOHMAOB KAETKHL
Crpoenne rpanyaapHoro peruxkyayma. CumuTes pactBOpuUMBIX OeAKkOB. CHHTE3 KAETOYHBIX

MeMOpaH. ['AaAKkuI (arpaHyAApHBII) 9HAOIIAA3MATHYECKUNT peTHKYAYM. CekperopHas QyHKIHA

6



amapata I'oAbAKH.
Tpancnopr BerecTs B kKAeTke. Bakyoan pactureapnbix kaetok. Kaerounsrit cok. Typrop.

[ToAyaBTOHOMHBIE =~ OPTaHOHABI ~ KACTKH: MHTOXOHAPHH, HAACTHABL CrpoeHune n
PYyHKIME MUTOXOHAPHII H IIAACTHA. llepBudHbIe, BTOPUYHBIE H CAOMKHBIC ITAACTHABI
OTOCHHTE3UPYIOMNX  9YKAPHOT. XAOPOIIAACTBL, XPOMOIIAACTBL, ACHKOIIAACTBI ~ BBICIIIHX
pacTeHHIL.

HememOpanueie opranouasr kaetku. Crpoerue u (DYHKIINN HEMEMOPAHHBIX OPIaHOHMAOB
kAeTkn. Pubocomer. Mukpoduaamenter. Mseirednsie kaetku. Muxporpyoouxn. Kaeroumsrit
nentp. CrpoeHHE M ABIDKEHHE JKIYIMKOB M PECHHYCK. MUKPOTPYOOUYKH ITHTOIIAA3MBL
LlerTpuOAS.

Aapo. OOGorouka fApa, XpPOMATHH, KAPHOIIAA3Ma, fAAPBIIKMA, HX CTPOCHHE U
dyukiun. SaepHbIi OeAKOBBIM MaTpHKC. [IpOCTpaHCTBEHHOE PACIIOAOKEHHE XPOMOCOM B
naTepdasHoM Aape. beaku XpoMaTHHA — THCTOHEL

Kaerounsre  BkaroueHms.  CpaBHHTEABHAS — XAPAKTEPUCTHKA  KACTOK  3YKAPHOT
(pacTHTEABHOMN, JKUBOTHOM, TPHOHOMN).

Aemoncmpayuu:

Iopmpemer: K.C. Mepexxoscknii, A. Mapryamuc.

Tabauysr u cxempr: «CTpoeHHIE 3YKAPHOTUYIECKON KACTKIY, «CTpOEHHE JKUBOTHOM KACTKI,
«CtpoeHHE PACTHTEABHOM KAETKH», «CTpOeHHEe MHTOXOHAPHID, «SIApO»,

«CrpoeHue IPOKAPHUOTUIECKOHN KACTKID).

Obopydosariue: cBETOBOI MHKPOCKOII, MHKPOIIPEIIAPATHI PACTHTEABHBIX, AKHBOTHBIX KACTOK,
MHKPOIIPENapaThl OAKTEPUAABHBIX KACTOK.

Aabopamopras patoma «J13yaenne CTpOEHHUA KACTOK PA3AMIHBIX OPTAHI3MOBY.

Ipaxmuuecxan paboma «13yaernne cCBORCTB KACTOIHOH MEMOPAHED.

Aabopamopras padoma JccaeaOBaHIE TTAA3BMOAN3A H ACIIAA3MOAU34 B PACTUTEABHBIX
KAETKAXY.

Ipaxmuuecxan paboma «¥13ydeHne ABIDKCHHSA LIUTOIIAA3MBI B PACTHTECABHBIX KACTKAXY.
Tema 6. O6MeH BeleCTB U IIPEeBPAIeHIE SJHEPTUH B KACTKE

ACCHMHAAIIIA U AUCCUMHAAIUA — ABE CTOPOHBI MeTaboAm3Ma. THIIBI OOMEHa BEINECTB:
aBTOTPOMHBII U TeTePOTPOdHBIH. YIacTHE KHCAOPOAA B OOMEHHBIX IIPOIIECCAX. DHEPIETHIECKOE
obecreuenue kaetkm: rnpespareHne AT® B oOmenHbIX mporeccax. PepMeHTATHBHBIN XapaKkTep
PeaKIuil KAeTOYHOro MeradboAnsma. PepMeHTEl, UX CTPOEHHUE, CBOHCTBA M MEXAHNU3M ACHCTBHA.
KodepmerTor. Orangus hpepMEHTOB OT HEOPraHUYECKUX KATAAU3ATOPOB. DEAKH-aKTHBATOPHI 1
OEAKH- HHIHOHTOPBEL 3aBHCHUMOCTb CKOPOCTH (DEPMEHTATUBHBIX PEAKIIUH OT Pa3AHMYIHBIX
daxropos.

[lepBuunelii cunTe3s opranmdeckux BernectB B Kaerke. Porocuures. CperoBad u
TemHOBas (paser. [IpoaykruBHOCTS poTOCHHTE3a. BANAHME pasAumdHBIX (PAKTOPOB HA CKOPOCTH
dorocuntesa. 3nagenne HorocuHTE3A.

Xemocunres.  PasmooOpasume  OpraHH3MOB-XEMOCHHTETUKOB:  HHTPH(UINPYIOIINE
OaKTepHH, }KEAC300AKTEPHH, CEPOOAKTEPHH, BOAOPOAHBIE OaKTepun. 3HAYECHNE XEMOCHHTE3A.

AnaspoOHble OpraHu3Mbl. Buabr Opokenus. ITpoAyKTBI OpOKEHHA U UX HCIIOAB3OBAHIE
YEAOBEKOM. AHA9POOHBIC MUKPOOPIaHU3MBI KaK OODBEKTBI OHOTEXHOAOTHH H BO30OYAHTEAH
OoAe3HEH.

AdpOOHEIE OpPraHU3MBI. DTalbl SHEPreTHYECKOro OOMeHa. [lOATOTOBHTEABHBIH 9TAIL
I'ArKkoAHn3 — OECKHCAOPOAHOE PACIIIEIIACHIE TAFOKO3BI.

Brorormgeckoe  OKHCACHHE, HAM KACTOYHOE ABIXaHHE. POAb MHUTOXOHAPHUH B

IIponeccax OHOAOITIECKOTO OKHMCACHMA. LII/IK/\I/I"ICCKI/Ie PpeaKmmm. OxucAnTeABHOE
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dochopurnposanue. [Ipenmyrecra a9poOHOTO Iyt OOMEHA BEIIECTB IIEPEA AHAIPOOHBIM.
DPDHeRTUBHOCTD SHEPIETUYECKOTO OOMEHA.

Aemoncmpayuu:

Iopmpener: A, Tlpucran, KA. Tumupsses, C. H. Bunorpaackuii, B. A. Dureasrapar, I1.
Murgean, I'A. 3aBapsus.

Tabauysr u exemer: «PorocuuTesy, «KJHEPreTHUECKUNT 0OMEH», «brocuHTe3 GeAKay,
«Crpoenue dpepMeHTa», «XEMOCHHTESY.

Odbopydosariue: cBETOBON MUKPOCKOIL, 0OOPYAOBAHHE AAf IIPUTOTOBACHUSA ITOCTOSHHBIX 1
BPEMEHHBIX MHKPOIIPEIIAPATOB.

Aabopamopras paboma «V13yaeHne KaTaAUTHIECKOH aAKTHBHOCTH (pepMeHTOB (Ha IIprMepe
AMHAA3BI HAH KATAAA3BI)».

Aabopamopras paboma «¥13yaenne depMeHTATHBHOTO PACIIIEITACHHUSA IIEPOKCHAA BOAOPOAA B
PACTUTEABHBIX U )KIBOTHBIX KACTKAXY.

Aabopamopras paboma «Cpasrenne rporeccob OTOCHHTE3A U XEMOCHHTESA».

Aabopamopnasn paboma «CpaBHEHME IIPOIIECCOB OPOIKEHUA 1 ABIXAHIA.
Tema 7. HacaeAcTBeHHAsA HH(MOPMAIIAA U PEAAU3AIA €€ B KACTKE

Peaxknnn matpuanoro cuuTtesa. [IpHHITHMI KOMIAEMEHTAPHOCTH B PEAKIIUAX MATPHIHOIO
cunTe3a. Peaamsarms HaCAEACTBeHHONW wmH(OpManuy. |'eHETHYIECKHI KOA, €ro CBOWCTBA.
Tpauckpurrmua — matpuanbii cuared PHK. TTpuaimmms! TpaHCKpHIITIH: KOMIIACMEHTAPHOCTD,
AHTUIAPAAAEABHOCTD, ACHMMETPHIHOCTb.

Tpaucasmua u ee sramsl. Yvactue Tparcnoptaeix PHK B OmocumTese Geaxa. VcaoBus
ouocunTesa Oeaka. Koanposanue amunokucAot. Poas pubocom B OnocunTese OeAka.

Opranusarua reHoMa y IPOKAPHOT M 3YKapuOT. Peryafnua akTUBHOCTH TIE€HOB Yy
npokapuot. I'mmoresa omnepona (®. 7Kakob, 7K. Mano). Peryafnmua oOMEHHBIX IIPOIIECCOB B
kAeTke. KaeTounsIi romeocras.

Bupycer — nexaerounbsie pOPMEI KU3HI U OOAHTAaTHBIE ITapa3uThl. CTpOEHHE IPOCTHIX U
CAOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepuodaros.

Bupycusie 3a00AeBaHMA YeAOBEKa, :KUBOTHBIX, pacteHuii. CITMA, COVID-19, cormaapasie
U MEAUIIMHCKHUE IIPOOAEMEL

Aemorcmpayuu:

Iopmpemer: HK. Koapnios, A.V. VBaHOBCKHI.

Tabauyer u exemsrz: «brocunTes Geaka», «l'eHeTHYECKHI  KOAY, «BHPyCHD,
«baxreprodarm».

Ipaxmuuecxas paboma «Cozparme MOACAT BUPYC».
Tema 8. 2KusHeHHBIN ITUKA KAETKH

Kaerounsrii 1muka, ero mepuoasl u peryadnud. Murepdasa u muros. Ocobennocru
IIPOIIECCOB, IpoTekarorux B naTepdase. [loaroroBka kaetkn k AeaeHmro. IlpecnaTeTmyaeckuit
(TOCTMHTOTHYECKNI), CHHTETHYECKHNH M ITOCTCHUHTETHYECKHH (IIPEMUTOTHYECKHUIT) ITEPHOABI
nHTEPdA3EL

Martpuunsii  cuares  AHK  —  penmawmkanma.  [lpuamuner  penawmkarmumu  AHK:
KOMIIAGMEHTAPHOCTb,  ITOAYKOHCEPBATHBHBIA  CHHTE3, aHTHIIAPAAAEABHOCTb.  MexaHH3M
permankannn AHK. Xpomocomsr. Crpoenne xpomocom. Teaomepst u Teaomepasza. XpOMOCOMHBII
HA0Op KACTKH — KAPHUOTHIL. AHUIIAOHAHBIA H TaIIAOMAHBIH HAOOPH XpOMOCOM. l'omoAormaHbre
xpomMocoMbL. [ToAOBBIE XPOMOCOMBEL.

Aeaerme kaeTkr —MuT03. CTAANN MUTO32 U IIPOUCXOASAIIIHE B HUX IIPOIIECCHL. THIIBI METO3A.
Kapunoxunes u rprokunes. buoaormdeckoe 3HaueHIE MUTO34.

Peryasmma MmuroTIYeckoro nukAa KAeTk. [ IporpamMmupyemas kAeToUHAA THOEAD — AITOIITOS3.
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Kaerounoe AApo, XpoOMOCOMBI, (DYHKITMOHAABHAA TEHOMHKA.

Aemorcmpayuu:

Tatnuys: u exemer: «KU3HEHHBIH KA KACTKID, «MuTO3Y», «CTpOECHHE XPOMOCOMY,
«Penmamkarmms AHK».

Obopydosariue: cBETOBOM MUKPOCKOII, MHUKpOUperaparsl: «MHTO3 B KAETKAaX KOpPEIIKa
AYKa».

Aabopamopras paboma «¥13yaeHne XpOMOCOM Ha TOTOBBIX MHKPOIIPEIIAPATAXY.

Aabopamopnas paboma «HabAroaeHIE MHTO32 B KACTKAX KOHYHKA KOPEIIIKA AYKa (Ha
TOTOBBIX MUKPOIIPEIIAPATAX)».

Tema 9. Crpoenue u PyHKIHU OPraHU3MOB

broaormueckoe  pazmooOpasme  opranmamMoB.  OAHOKAETOYHBIE,  KOAOHHAABHEIE,
MHOTOKAETOYHBIC OPTaHU3MBI.

OcobeHHOCTH CTPOEHUSA U KU3HEACATEABHOCTH OAHOKACTOYHBIX OpraHu3MOB. bakrepnm,
apXEH, OAHOKAETOYHBIE TPUOBI, OAHOKAECTOYHBIE BOAOPOCAH, APyTrHEe IPOTUCTHL. KoAOHMaABHBIE
OpPTraHU3MBI.

BzaumocBA3p gacTeill MHOIOKAETOYHOIO OPraHM3Ma. 1KaHH, OPraHbl M CUCTEMBI OPraHOB.
Opranmusm Kak eauHoe eaoe. I'omeocras.

Tramm pacrenmil. THUIBI  PACTHTEABHBIX TKaHEH: OOpasoOBaTeAbHas, ITOKPOBHAf,
IIPOBOASAIIAS, OCHOBHaA, MexaHmdeckad., OcobeHHOCTH CTpOeHMA, (DYHKIIMH H PACHIOAOKECHIA
TKaHEH B OpraHax pacTeHHH.

TKaHT )KUBOTHBIX U Y€AOBEKA. T HITBI JKUBOTHBIX TKAHEH: SMUTEANAABHASA, COEAMHUTCABHAS,
MbIIregHasd, HepBHad. OCOOEHHOCTH CTpOeHHA, (OYHKIIMI U PACIIOAOKEHHUA TKAHEH B OpraHax
JKIBOTHBIX 1 YCAOBEKA.

Opransr. BereratuBHele 11 reHepaTHBHBIC OpraHbl pacTeHui. OpraHsl ¥ CHCTEMBI OPTaHOB
KUBOTHBIX U 9eAOBeKa. DYHKIIMI OPraHOB U CUCTEM OPIaHOB.

Omopa  Teaa  oprammsmoB. Kapkac  pacremmit.  CKeAeTBI  OAHOKACTOYHBIX —H
MHOTOKACTOYHBIX KUBOTHBIX. Hapyxublil u BHyTpeHHHH ckeAeT. CTPOCHHE U THIIB COCAMHCHISA
KOCTEH.

ABrkeHne — OpraHum3MoB. ABIKEHHE OAHOKACTOYHBIX ~ OPIaHH3MOB: aMEOOHAHOE,
KIYTHKOBOE, PECHHYHOE. /BIIKEHHE MHOTOKACTOYHBIX PACTCHUN: TPOIM3MEI M HACTHM.
ABIIKEHIIE MHOTOKAETOYHBIX KUBOTHBIX M YCAOBEKA: MblIiegHas cucrtema. Pedaekc. CkeaerHere
MBIIIIIIEL X UX paboTa.

[Muramue oprammsmos. IToraorreHune BOABL, YTAGKHCAOTO Ta3a M MHHECPAABHBIX BEIICCTB
pacrennmavu. [luramme KUBOTHBIX. BHYTPHIIOAOCTHOE M BHYTPHKACTOYHOE IIHINEBAPCHIC.
[Nuramme 1O3BOHOYHBIX KUBOTHBIX. OTAEABI IIHINEBAPHTEABHOIO Tpakra. [lurmeBapuresbHbie
axeAesnl. [TurmeBapureApHas cucremMa YeAOBEKa.

Aprxanne opranmsmos. Asrxarue pacrenuil. Aprxanue xuBoTHHIX. Anddysns rasos gepes
oBepxHOCTh KAeTKH. KoxkHoe Aprxanme. AprxateApHas IOBEpXHOCTh. sKabOepHoe m Aerounoe
ABIXaHHC. APpIXaHHE I[TO3BOHOYHBIX JKHBOTHBIX H YCAOBCKA. HDBOAIOIIMOHHOC VCAOMKHCHHC
CTPOCHHUSA AETKHX IIO3BOHOYHBIX >KHBOTHBIX. /BIXaTeAbHAsd CHCTEMa dYEAOBeKa. MexaHu3M
BEHTHAALINN ACTKUX Y IITUIL I MACKOIIHTAIOIINX. Peryasrus AprxaHus. ApIXxaTe AbHbIE OObEMBI.

TpancopT BeIECTB y OPraHH3MOB. TpaHCIOpTHBIE CHCTEMBI pacTeHnil. Tpancmopr
BEIIeCTB y »KUBOTHBIX. KpoBeHOCHas cucrema u ee opransl. KpoBeHocHas cucrema IM03BOHOYHBIX
KHUBOTHBIX H deAoBeka. CepAlle, KPOBEHOCHBIE COCYABI M KpPOBb. Kpyru kKpoBooOparreHusl.
DBOAIOIIHOHHBIE YCAOKHEHUA CTPOEHUSA KPOBEHOCHON CHCTEMBI ITO3BOHOYHBEIX JKUBOTHBIX.
Pabota cepana u ee peryAsrus.

Briaeaenme y  oprammsmoB. Breiaeaenme y  pacrenmii. BeiaeAeHme y  KMBOTHBIX.
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Coxparnreapnsie Bakyoan. Opransl BiaeAeHuA. PrabTparys, cekpennsa 1 0OPaTHOE BCACHIBAHUE
KaK MEXAaHU3MBI PaOOTBI OpraHoB BbiAcAcHHA. CBA3b IIOAOCTH TEAd C KPOBEHOCHON U
BEIACAHTCABHOM CHCTEMAaMH. BbIAeA€HHE Yy ITO3BOHOYHBIX KUBOTHBIX M dYeAOBeKa. [lodxm.
Crpoenne n dyukunonnposanue Hedpona. OOpa3oBaHHE MOYH Y YCAOBEKA.

3armTa y OpraHu3mMoB. 3aIuTa Y OAHOKACTOYHBIX OpraHu3MoB. CIIOpbI OaKTEPHI U IIHCTHI
HpocTefmux. 3ammnra y MHOTOKAECTOUHBIX pacrteHuil. Kyrmkyaa. CpeactBa IacCHBHOH H
XUMIYECKON 3a1nThl. DUTOHIIHABL.

3a1mTa y MHOTOKACTOYHBIX KUBOTHBIX. [ [OKpOBBI B IX TIPOH3BOAHEIE. 3aIIIUTa OPTAHH3MA
or OoaesHel. VMmyHnHas cucrema dYeAoBeka. KACTOUHBIT M TYMOPAABHBIE HMMYHHTET.
BpomaeHHEIT ¥ IpHOOpETEHHBIH — CHENMUYECKHH HMMYHHTET. T€OpHA KAOHAABHO-
ceaexruBaoro nvmmynurera (I1. Opanx, ®.M. bepner, C. Tonerasa). BocmaaureApHble OTBETHI
OpraHu3mMoB. POAb BPOKACHHOTO IMMYHUTETA B PA3BUTHH CUCTEMHBIX 3a00ACBAHHIH.

PazApaxuMOoCcTs M peryadius y OpPraHU3MOB. PasApaKHMOCTh § OAHOKACTOYHBIX
opranusmoB. Takcucel. Pasapaumocts m peryasaius y pacteHuii. PocroBeie BermecTsa M HX
3HAYCHHE.

Hepsnas cucrema u pedpAeKTOpHAA peryAdnus y ;kuBoTHEIX. HepBHAasA cucrema 1 ee OTACABL.
DBOAIOIIMOHHOE YCAOKHEHHUE CTPOEHHUS HEPBHOM CHUCTEMBI y KUBOTHBIX. OTAEABI TOAOBHOTO
MO3ra ITO3BOHOYHBIX KHBOTHBEIX. Pedaekc m pedaexropHas Ayra. besycaoBHble m ycAOBHBIE
pedAeKCEL.

I'ymopaAbHAS PEryAAIus M SHAOKPHHHAA CHCTEMa JKHBOTHBIX H dYeAoBeka. sKeaeswr
SHAOKPHHHOHM CHCTEMBI H HX TOPMOHBL AgEHCTBHE TOPMOHOB. B3amMOCBA3b HEPBHOI U
SHAOKPHHHOMN cucreMm. I'unorasamo-rurrodprusapHas cucrema.

Aemoncmpayuu:

Iopmpem: Y1.I1. I1aBAros.

Tatauye: u  cxemsr: «OAHOKACTOYHBIE BOAOPOCAM», «MHOTOKAETOUHEIE BOAOPOCAM,
«baxrepuny, «lIpocrefirme», «Opraubl IBETKOBHIX pAaCTEHUID, «CHCTEMBI OPTaHOB ITO3BOHOYHBIX
KHBOTHBIX», «BHyTpeHHEe cTpoeHme HaceKOMBIX», «IkaHm pacreHmii», «KopHeBbIE cHCTEMB,
«Crpoennue creOAm», «CTpOCHHE AUCTOBOH IAACTHHKIY, «[KaHN KUBOTHBIX», «CKEAET YEAOBEKA»,
«[TurmeBapuTeAbHAS CHCTEMAY,

«KpoBenocHas cucremar, «ApixateApHas cucrema», «Hepsras cucremar, «Koxay,
«Mbpirregnas cucrema», «BoiaeAnTeAbHas cucTEMay, « JHAOKPHHHASA CHCTEMAY,

«Crpoenne MbIsy, «KIMmynmrem, «Kurregnonosoctasrey, «Cxema INTAHUA PACTEHUID,
«KpoBeHOCHBIE CHCTEMBI ITO3BOHOYHBIX KUBOTHBIX?, «CTpOEHHE THAPBD,

«Crpoenne naanapumy, «BayTpennee crpoeHne AOKAEBOTO uepa», «HepBHas crcrema poiO»,
«Hepsras crucrema afryrkm», «HepBHas crcTemMa IpecMBIKAFOIIIIXCA,

«Heppnas cucrema mrrury, «Hepsras cucrema Mmaekonmrarormuxy, «HepBras cucrema geaoBexay,
«Pedaexer.

Obopydosarue: CBETOBOH MHKPOCKOII, MHKPOIIPEIAPATE OAHOKACTOYHBIX OPIaHH3MOB,
MHUKPOIIPENAPATHl TKAHEH, PAKOBHHBI MOAAFOCKOB, KOAAEKITUM HACEKOMBIX, HMTAOKOKHUX, KUBBIE
9K3EMITASIPBI KOMHATHBIX PACTCHHH, IepOAPHH PACTCHUH Pa3HBIX OTACAOB, BAQKHBIC IIPEITAPATEL
JKHBOTHBIX, CKEACTBI ITO3BOHOYHBIX, KOAACKITHH OECITO3BOHOYHBIX KUBOTHBIX, CKEACT YCAOBEKA,
00OPYAOBAHHE AASI ACMOHCTPAIIUU IIOYBEHHOTO U BO3AYIITHOTO IIUTAHHA PACTCHUM, PACIIECIIACHIA
KpaxMaAa U OEAKOB ITOA AeHicTBHEM (DEpMEHTOB, OOOPYAOBAHHE AASl ACMOHCTPAIIHH OIIBITOB 11O
H3MEPEHHUIO >KU3HEHHOH EMKOCTH ACTKHX, MEXaHH3Ma ABIXATEABHBIX ABIDKCHUI, MOACAU
FOAOBHOTO MO3Ia PAa3AMYHBIX KUBOTHBIX.

Aabopamopras patoma «J13yaenne tkanent pacrenniv. labopamopras paboma

«M3yuenne TkaHeH KUBOTHBIX®. labopamopras paboma «V13yaenue opranos
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LIBETKOBOI'O PACTCHIIM.

Tema 10. PasMHO>X€eHHE ¥ pa3BUTHE OPraHU3MOB

DopMbI pa3MHOKEHUA OPTAHU3MOB: OECIIOAOE (BKAIOYAS BETETATUBHOE) U IIOAOBOE. BHABI
0ECIIOAOTO Pa3MHOMKEHHUSA: IIOYKOBAHUE, CIIOPYAALNsA, (DparMEHTALINA, KAOHHPOBAHHE.

[ToroBoe pasmuoxkenue. IloroBbie kaerkm, mAm ramersl. Mefios. Craamm Mmerosa.
IToBeaenne xpomocom B Merose. Kpoccumurosep. bnoaormdaeckumit cmbicA  Mefioza u
ITOAOBOTO TIporiecca. Mefio3 1 ero MecTo B KH3HEHHOM IIHKAE OPIaHHU3MOB.

ITpeasapoasrieBoe passurue. ['amerorenes y skuBoTHbIX. [loaoBere seaessr. OOpasoBamHue
1 pasBUTHE IIOAOBHIX KAeTOK. Criepmaroreres u oorenes. CTpOeHHE IOAOBBIX KAETOK.

OImAOAOTBOpEHHE U 3MOPHOHAABHOE Pa3BUTHE KUBOTHBIX. CIIOCOOBI OIAOAOTBOPEHUSA:
Hapy:xHOe, BHyTpeHHee. [lapTenorenes.

MuAMBUAyaABHOE — pPa3sBHTHE OpPraHU3MOB (OHTOIr€HE3). ODMOPHOAOTHA — HAyKa O
pasBuTHH OpraHn3MoB. CraAnn SMOpHOTeHes3a KUBOTHBEIX (Ha IIpUMepe AATYIIKH). ApobOaeHue.
Tumer  ApoOAerma. OcOOEHHOCTH APOOACHHA MACKOIUTAOIIHUX. 3aPOABIIIEBBIE  AHCTKH
(racTpyasirus). 3aKAaAKa OPraHOB M TKAHEH M3 3aPOABIIIEBBIX AUCTKOB. B3ammmoe BAmsHme
YacTed Pa3BUBAIOIIEIOCH 3aPOABIIA (IMOPHOHAABHAA HHAYKINA). 3aKAAAKA IIAAHA CTPOCHUA
’KIBOTHOT'O KaK PE3YABTAT HEPAPXUICCKUX B3AMMOACHCTBHH reHOB. BAnsAHIe Ha 9MOpHOHAABHOE
pasBHUTHE Pa3AHYHEIX (PAKTOPOB OKPYIKAFOIIECH CPEAEL.

Pocr u paspurme xuBoTHBIX. llocTamOpmonaspHell 1epuoa. IIpamoe u Hempsamoe
pasBurme. Passurme ¢ MeramMopdo30M y OECIIO3BOHOYHBIX U ITO3BOHOYHBEIX KUBOTHBIX.
brorormgeckoe 3HAYEHHE HPAMOrO U HEHOPAMOIO PasBUTHA, HX PACIPOCTPAHCHHE B
upupoAe. Tuisr pocra KUBOTHBIX. DAKTOPBI PErYAAIIMKA POCTa *KUBOTHBIX U dyeAoBeka. Craanun
IIOCTAMOPHOHAABHOTO PAa3BUTHA Y KUBOTHBIX M dYeAOBeKa. [lepmOABI OHTOreHe3a dYeAOBEKa.
Crapenne u cMEPTh KaK OMOAOTIYECKHE ITPOIIECCHI.

Pasmuoskenue u passurue pacrenuii. 'amerodur u ciopodut. Mefo3 B :KU3HEHHOM ITHKAE
pacrenmii. OOpasoBanme crop B mporecce meiiosa. I'amerorenes y pacrenmit. OnaoAoTBOpeHmE
U Pa3BUTHE PACTUTEABHBIX OPraHU3MOB. ABOMHOE OIIAOAOTBOPEHHE V IIBETKOBBIX PACTCHHIM.
OO0pasoBaHue 1 PasBUTHE CEMCHH.

MexaHu3MBI PEIyAAIINN OHTOI€HE3A Y PACTEHUI U KUBOTHBIX.

Aemorcmpayuu:

Iopmpener: C.1'. Haparmmn, X. [neman.

Tatauye: u cxemsr: «BereratuBHoe pasmMHOKeHHE», «IHIIBI OECIIOAOrO Pa3sMHOKEHUM,
«PasMHOXKEHIIE XAAMHAOMOHAABD, «Pa3MHOKEHHE 9BIACHBD,

«Pasmuoxkenne ruapsp», «Meiios», «Xpomocomew, «l'amerorenes», «CrpoeHne ANIEKACTKA U
criepMato3onAay, «OCHOBHBIE CTaAun OHTOreHesay, «[IpAamoe u Henpamoe paspuruey, «Paspurne
MalCKOro Kyka», «PasBurue capandm», «PazBurTie AAIyIIKm,

«ABOIHOE OIIAOAOTBOPCHHE Y IIBETKOBBIX pacTeHHUID», «CTpOeHME CeMAH OAHOAOABHBIX H
ABYAOABHBIX paCTeHHID, «/KM3HEHHBIA ITMKA MOPCKOH KamycTbD, «/KU3HEHHBIR ITHKA MXa»,
«/KU3HEHHBIN IUKA ITAIOPOTHUK, «/KU3HEHHBIN IIUKA COCHBD.

Odbopydosariue: cBETOBOI MHKPOCKOIL, MHKPOIIPEIAPAThl AHIIEKAECTOK U CIIEPMATO30HAOB,
MOAEAD «LIFKA pasBUTHA AATYIIIKID.

Aabopamopras — paboma  «Isydenme  cTpOeHHA  IOAOBBIX  KAETOK HAa  TOTOBBIX
MHKPOIIPEITapaTaX».

ITpaxmuuecxas  paboma «BriaBAeHIE IIPU3HAKOB CXOACTBA 3aPOABIIIEH ITO3BOHOYHBIX
JKHBOTHBIX».

Aabopamopras paboma «CrpoeHne OpraHOB Pa3MHOKEHUA BEICIIIUX PACTCHHUID.

Tewma 11. I'eHeTnka — HayKa 0 HACAGACTBEHHOCTH M H3MEHUYMBOCTH OPraHU3MOB
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Wcropus craHOBACHHA K pasBUTHA TeHETHKH Kak Haykn. Pabotsr I. Memaeas, I'. ace
®pusa, T. Moprana. PoAps otedecTBeHHBIX yaeHbIX B pasBuTun reetuxn. Paborsr H.K. Koabrosa,
H.W. Basuaosa, A.H. beaosepckoro, I'A. Kapregenko, FO.A. ®uanurrgenxo, H.B. Tumodeesa-
Pecosckoro.

OcCHOBHBIE T€HETHYECKUE ITOHATHA U CHMBOABL | OMOAOIMYHBEIE XPOMOCOMBI, AAAEABHBIE
IC€HBI, AABTEPHATUBHBIC IIPU3HAKNA, AOMHHAHTHBIM K PELECCHUBHBIN IIPHU3HAK, I'OMO3HUIOTA,
IE€TEPO3UTrOTa, YUCTAA AHHHUSA, THOPUABL, reHortuil, ¢eHorurr. OCHOBHBIE METOABI I'€HETHKH:
IrIOPUAOAOTHYECKAN, IITTOAOTHYCCKHIE, MOACKYAAPHO- T€HETHICCKUI.

Aemoncmpayuu:

Iopmpenr: I'. Menaens, I'. aoe @pus, T. Mopran, H.K. Koasmos, H.I1. Basuaos, A.H.
Benrosepckuii, I'.A. Kapregerko, FO.A. ®uaniraenxo, H.B. Tumodees-Pecopckuii.

Tatauyer u cxempr: «NMeTOAB! reHeTHKIY, «CXEMBI CKPEIIIBAHI.

Aabopamoprasn paboma «A\po3odpraa kak OObEKT FEHETHIECKUX HCCACAOBAHUIN.

Tema 12. 3axoHOMEPHOCTH HACAGACTBEHHOCTH

Mounorubpuanoe ckperuBanue. [lepBprii 3akon MeHAeAd — 33aKOH €AMHOOOpa3us
IHOPHUAOB IIEPBOIO ITOKOAeHHA. [IpaBuao Aommuuposanus. Bropoii sakon Menaeas — 3axkoH
pacIenAeHus IpU3HakoB. LInToAormgecke OCHOBBI MOHOTHOPHAHOTO CKpEIuBaHus. [ umoresa
YHUCTOTHI TAMET.

Amnaamsupyromee ckperupanne. [IpoMeKyTOIHbI XapakTep HACAGAOBAHUA.
Pacreniaenue npu3HaKkoB IIPH HETOAHOM AOMUHHUPOBAHU.

Aurubpranoe  ckpemmBanme. Tpermit  3akoH MeHAeAS — 3aKOH HE3aBHCHMOIO
HACACAOBAHHA IPU3HAKOB. [ luTOAOTHYECKIE OCHOBBI AUTHOPHUAHOIO CKPEITUBAHIIA.

Crennaennoe HacaeaoBanue npusHakoB. Padorsr T. Moprana. CrienmaeHHOE HACAEAOBAHIIE
I'€HOB, HAPYIIIEHUE CIIEIIACHUA MEKAY TeHAMU. X POMOCOMHASA TEOPHUA HACAEACTBEHHOCT.

I'enernka moaa. XpPOMOCOMHBIM MEXaHH3M OIPEACAEHHUSA IT0AA. AYTOCOMBI U IIOAOBEIE
XpoMOcOMBI. ['oMOraMerHerii M rereporaMeTHBIN ITOA. l'eHeTHmdeckas CTPYKTypa ITOAOBBIX
xpomocom. HacaeaoBanue IIprU3HAKOB, CLIEITACHHBIX C IIOAOM.

I'enotnnn xak meaocrHas cucrtema. [laefioTporms — MHOMKECTBEHHOE AEHCTBHE TI€HA.
MHOKeCTBEHHBIIT aAAEAU3M. DBsammoaeficTBue HEAAAEABHBIX IeHOB. KoMIAeMeHTapHOCTD.
Ornucras. [Toanmepus.

I'eneTnyeckuii KOHTPOAb PasBUTHA PACTEHHUI, JKHBOTHBIX M YEAOBEKA, a TaKKe
PU3HOAOTHYECKUX IIPOIIECCOB, IIOBEACHHA M KOTHUTUBHBIX (DyHKINI. | eHeTnIecKkue MexaHu3MbI
CHMOMOI€HE32, MEXAHHU3MbBI B3aUMOAEHCTBUA «XO3AMH — IIAPA3UT» U «XO3AHMH — MHKPOOHOMY.
['enermdeckue acrekTsl KOHTPOAA M M3MEHEHHA HACACACTBEHHOM MH(MOPMAIINN B ITOKOACHHAX
KAETOK ¥ OPIaHH3MOB.

Aemorcmpayuu:

Iopmpenvr: I'. Menpeasn, T. Mopras.

Tatauye: u cxemer: «IlepBerit m Bropoil 3akoHbBl Menaeasty, «Tperuit 3akon MeHaeAm,
«AHaArmsupyroIee ckpemubBanne», «Hermoanoe aomMuHHpOBaHHEY,

«CIIeIIA€HHOE HACACAOBAHHE IIPU3HAKOB y Apo3oduaby, «l'eHermka moaa», «Kapuornir
geroBekay, «Kapuorum aAposoduaem, «Kapmortmn mrune», «MHOKECTBEHHBI aAACAH3MY»,
«B3zaumoaerictBue reHOBY.

Odbopydosariue: MOAEAD AAA AEMOHCTPALIMH 3aKOHOB EAHMHOOOpPAasuf TI'HOPHUAOB IIEPBOIrO
ITOKOACHUA W PACIIEIIACHHUA IIPU3HAKOB, MOAECAB AAfl AEMOHCTPALIMH 3aKOHA HE3aBHCHMOIO
HACAEAOBAHHA IIPU3HAKOB, MOAEAD AASl AMOHCTPAIINH CIIEITAEHHOI'O HACACAOBAHUSA IIPU3HAKOB,
CBETOBOM MHKPOCKOII, MUKpOIIperapat: «Apozoduaar.

Ipaxmuueckas  paboma «13ydenme pe3yAbTaTOB MOHOTHOPHAHOTO —CKPEIIUBAHHUA Y
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APO30HABD.

Ilpaxmuuecxas — paboma  «13yuenne  pe3yAbTaTOB AUTHOPHAHOIO — CKPEINUBAHUA Y
APO30(HABD).

Tema 13. 3ax0OHOMEPHOCTH H3MEHINBOCTH

BzanmoaerictBue renoruma m cpeasl npu opmuposannn denornma. lsmenunsocTs
nprusHakoB.  KadecTBeHHBIE WM KOAMYECTBEHHBIC — IIPH3HAKH. DBHABI  HM3MEHYHMBOCTH:
HEHACAEACTBEHHASA M HACACACTBEHHA.

Moauduxannonnas u3MeHIuBOCTb. POAB cpeArl B (hOpMHPOBAHHE MOAU(DHUKAITHIOHHON
m3menunBocti. Hopma peaxmunm npusuaxka. Bapuarmumonnsiil psA u BapuanuonHas kpusas (B.
Horanucen). CotictBa MOAN(DHUKAITHOHHON H3MEHIHUBOCTHL.

T'emotunimueckas wm3aMeHUYHUBOCTh. (CBOMCIBA TI'€HOTUIIMYECKOU H3MEHYUBOCTHA. BHABI
T€HOTUITMYECKON N3MEHYNBOCTH: KOMOHMHATHBHASA, MyTALIOHHAS.

KomOunaTuBHAS M3MEHIHUBOCTE. MeH03 U IIOAOBOH IIPOIIECC — OCHOBA KOMOMHATHBHOMN
n3MeHINBOCTH. POAD KOMOHMHATHBHON N3MEHYINBOCTH B CO3AAHHIH I€HETUYECKOIO PA3HOOOPA3HA
B IIPEAEAAX OAHOTO BHAQ.

MyranuoHHas HM3MEHYHMBOCTb. BHABI MyTarumii: TreHHBIEC, XPOMOCOMHBIE, TI'€HOMHEIE.
CrioHTaHHBIE M WHAYIHPOBAHHBIE MyTaluu. SIAepHBIE M IHTOIIAA3MATHYECCKHE MYTAITUH.
Comarmdeckrne M ITIOAOBBIE MyTaruu. [Ipudmmer BosHMKHOBeHHA MyTanuid. MyrareHsl u ux
BAHAHUE HA OPraHU3MBL 3aKOHOMEPHOCTH MYTAIIMOHHOIO IIPOIEcca. 3aKOH TOMOAOTHYECKHX
pAAOB B HacAeActBeHHONW wuaMeHumBoctu (H.M. Basmaos). BresaepHad u3aMeHYHMBOCTD H
HACAEACTBEHHOCTD.

Aemorcmpayuu:

opmpemui: 1. ae @pus, B. Morarncen, H.J1. Bapuaos.

Tabauyst u exemsr: «Buapr usmeHInBOCTIY, «MOANMUKAITHIOHHAA N3MEHINBOCTDY,
«KoMOmHaTHBHAA H3MEHIHBOCTEY, «Metiosy, «OmroaorBopenney, «I enerudeckue 3a00AeBaHUA
9eAOBEKaY, «BHABI MyTaImii.

Odbopydosariue: xxuBbie 1 TepOAPHBIE 9K3EMIIAAPEI KOMHATHBIX PACTECHUI, PUCYHKH
(dororpadpun) :KUBOTHBIX C PA3AMIHBIMA BUAAMHU M3MEHYHUBOCTH.

Aabopamopras paboma «VlccaepoBanne 3aKOHOMEPHOCTEH MOAUM(PUKAITHOHHOM
n3meHIuBOCTA. [locTpoeHne BaprmammoHHOTO PAAA H BAPHAITHOHHOMN KPHUBOI.

Ipaxmuyecxas paboma «Myrann y Apo30pHUABI (Ha TOTOBBIX MUKPOIIPEIIAPATAX)».

Tema 14. I'eneTnka gyeaoBeka

Kapuornn deaoBeka. MeKAyHAPOAHASA IPOrpaMMa HCCACAOBAHHUA TEHOMAa YEAOBEKA.
MeToABl M3y4YeHUA TE€HETUKU YEAOBEKA: I€HEAAOIMYECKUH, OAM3HEIIOBBIH, ITMTOICHETHYECKHH,
IOy AITHOHHO-CTATUCTUYIECKUH, MOAEKyAspHO-reHeTnydeckuil. CoBpeMEHHOE OIIpeACACHHE
I€HOTHUIIA: IOAHOI€HOMHOE CEKBEHHPOBAHNUE, TCHOTUIINPOBAHUE, B TOM YrcAe ¢ momornpro ITLIP-
amaamsa. HacaeactBennble 3a00AeBaHnsa deAOBeka. I'eHHBIE ©  XpOMOCOMHBIE — OOAE3HHI
JeAOBeKa. DOAE3HH ¢ HACAGACTBEHHON IIPEAPACIIOAOKEHHOCTBIO. 3HAY€HHE MEAHMITHHCKON
IEHETUKH B IIPEAOTBPAICHHH U ACYCHHN TICHETHYECKUX 3a0OACBAaHHUI deAOBeka. Meamko-
I€HETHYECKOe KOHCyAbTHpOBaHHE. CrBOAOBBIE KACTKH. [loHATHE «TeHETHYECKOro Ipy3ay.
DTHYECKHE AaCIIEKTBl HCCACAOBAHHE B OOAACTH PEAAKTUPOBAHUA TI'CHOMA M CTBOAOBBIX
KAETOK.

I'enermdaeckue (pakTOpBl ITOBBIIIIEHHOH YyBCTBHTEABHOCTH YEAOBEKA K (PU3UYECKOMY U
XUMHIYECKOMY 3arpA3HEHUIO OKPYKAalOIIed cpeAbl. ['eHermdeckas IIPEAPACIIOAOKEHHOCTD
YEAOBEKA K HATOAOIHSIM.

Aemorcmpayuu:

Tdﬁ./lﬂt/bl U CXeMbl.: <<KapI/IOTI/IH YCAOBCKa», <MCTOABI N3y9ICHUA ICHCTHUKH YCAOBCKAY,
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«['enermyaeckue 3a00AEBAHUA ICAOBEKAY.

Ipaxmuuecxas paboma «CocraBAeHHE M AHAAU3 POAOCAOBHOID.
Tema 15. Ceaexniusa opraHu3mMoB

AomecTuranua u ceAeKIHA. 3aPOKACHHE CEACKIINH U AomecTukanmu. Yuenwme H.J.
Basnaosa o LleHTpax IpONCXOMKACHIA K MHOTOOOPA3UA KYABTYPHBIX pacTeHHE. POAb ceAekimu
B CO3AAHHH COPTOB PACTEHHMH M TOPOA KuBOTHBEIX. CopT, IOpoAa, IITaMM.  3aKOH
IOMOAOTHYECKUX PAAOB B HacAeAcTBeHHOI m3menumBoctr H.M. BaBuaopa, ero smauenue And
CEACKIIMOHHON PabOTEL

MeTtoast CEACKITHOHHOI  pabOTHL WckyccrBeHHBIN oTOOP: MACCOBBIM |
MHAUBUAYAABHBIH. DTaIlbl KOMOMHAIIMOHHON ceAekimy. Vlcrerranme IpousBOAUTEAEH ITO
motoMctBy. OTOOpP IO IE€HOTHIIy C IIOMOIIBIO OICHKH (DEHOTHIIA IIOTOMCTBA U OTOOp IIO
reHoTHITy ¢ ToMOIIbio anaanza AHK.

MckyccTBeHHBIIT MyTareHe3 KaK METOA CEACKIIMOHHONW paOoTel. PasmannmoHHBIA 1
XUMHIYECKUI MyTar¢He3 KaK HMCTOYHHK MyTaL[HfI y KyAI)TyprIX @OPM OpraHI/I3MOB .
McrmoAp30BaHIE TEHOMHOIO PEAAKTHPOBAHUA 1 METOAOB pekomOmuanTHBEIX AHK AAf
ITOAYYIEHIA HCXOAHOIO MaTE€pUaAd AAA CEACKITHH.

[Toayuerume moAmmAomAOB. BryrpuBmaoBas rubOpmAmsannsa.  DBAHSKOPOACTBeHHOE
CKpermBaHue, AN HHOpuANHT. HepoAcTBeHHOE cKperuBanme, nAan ayropuAudr. ['ereposuc u
ero npuuuHbl. VlcroapsoBanme rereposmca B ceaeknmu.  OTAaACHHAA THOPHAM3AIUAL
[IpeoaoreHme OeCIAOAUA MEKBHAOBBIX TIHOPHAOB. AOCTIKEHHS CEASKIIMM pPACTeHUN U
KMBOTHBIX.

CoxpaneHue M H3y4e€HHE I€HETHYCCKHX PECYPCOB KYABTYPHBIX PACTCHHNH M HX AHKHX
POAHYEI AAfl CO3AAHIA HOBBIX COPTOB H ITHOPHAOB CEABCKOXO3SAHCTBEHHBIX KYABTYP.

Aemorcmpayuu:

Iopmpemer: HI1. BaBuaos, V1.B. Muaypun, I''A. Kapreuenxo, I1.I1. Aykpanenko, B.A.
Acraypos, H. Bopaoyr, AK. Beases.

Tabauysr u cxemer: «LleHTPB IIPOUCXOMKACHHA KW MHOTOOOPA3HA KYABTYPHBIX
pacTeHHID, «3aKOH TOMOAOITICCKUX PAAOB B HACACACTBCHHOI M3MEHINBOCTID,

«MeToABI ceAekImy, «OTAaAeHHAA THOPHAN3AIIDY, «MyTareHesy.

Aabopamoprnas  paboma «V13yaenne cOpTOB KYABTYPHBIX PACTEHHH H ITOPOA AOMAIITHHIX
KHUBOTHBIX».

Aabopamoprias paboma «¥13yaeHne METOAOB CEAEKITUN PACTEHHUED.

Ipaxmuuecxas paboma «I TpuBrBka pacTeHMiD.

Drekypens «OCHOBHBIE METOABI U AOCTIDKEHHS CEACKIINN PACTCHHUH H KUBOTHBIX (Ha
CEACKIIMOHHYIO CTAHIINIO, IAEMEHHYIO (DEpMy, COPTOHMCHBITATEABHBIH YYaCTOK, B TEIIAMIHOE
XO3AHCTBO, B AADOPATOPHIO arPOYHUBEPCUTETA HAH HAYIHOIO IICHTPA).

Tema 16. BuoTexHOAOIHA M CUHTETHYECKAA GOAOTHA

OOBEKTHl, HCIOAB3YEMBIE B OHMOTEXHOAOTHH, — KACTOYHBIE U TKAHEBBIC KYABTYPHL,
MHKPOOPIaHH3MbI, HX XaPaKICPUCTUKA. 1PaAMIIMOHHAA OHOTEXHOAOIHA: XAeDolledeHue,
ITOAYYIECHIE KHCAOMOAOYHEIX IIPOAYKTOB, BuUHOAeAHE. Mukpobmoaormaecknii cuaTe3. OOBEKTH!
MHKPOOHOAOIMYECKUX TEXHOAOTHIL. [Ipom3BOACTBO OeAKa, aMHHOKHCAOT U BUTAMHHOB.

CospaHme  TEXHOAOTMH M HMHCTPYMEHTOB  IICACHAIIPABACHHOIO  H3MCHEHHUA U
KOHCTPYHPOBAHHA T€HOMOB C IIEABIO ITOAYYEHUA OPIaHU3MOB H UX KOMIIOHEHTOB, COACP/KAIIINX
HE BCTPEYAFOIIHECH B IPHPOAE OMOCHHTETHIECKUE ITyTH.

Kaerounas nmxenepusa. MeTOABI KYABTYPBI KACTOK H TKAHEH PACTEHUI U KHBOTHBIX.
Kprobanknu. Comarmdaeckas rmOpHMAHM3Aus M COMaTHYeCKuil smOpurorenes. VcmoasszoBamue

TAaITAOMAOB B CCACKITNH paCTCHI/Iﬁ. I/ICKYCCTBCHHOC OITAOAOTBOPCHHC. PeKOHCprKHI/IH AAIEKACTOK
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U KAOHIPOBAHHE KHUBOTHBIX. METOA TPAHCIIAAHTAIIHH AACP KACTOK.

XpomocomHas ~ m  TeHHad — mHKeHepudA.  VlckyccTBeHHEBINT  CHMHTE3  reHA H
koHcTpyuposanue pexkomOnmuantHeix AHK. AocrmxeHns u IepCreKTHBBI XPOMOCOMHOH H
I€HHOH MHKEHEPHH. DKOAOTHIECCKUE H STHICCKUE IIPOOAEMBI TEHHOI NHKEHEPU.

Meannnuckue — OmorexHoAormu.  lloctremomuas — mudpposas  meamrmaa.  [1LP-
AHAarHocTuka. MeTaOOAOMHBIN aHAAH3, TEHOLECHTPHUYECKUN AHAAH3 IIPOTEOMA HYEAOBEKA AAA
OILICHKH COCTOSIHHSA €O 3A0POBBA. VICIIOAB30BaHIE CTBOAOBBIX KACTOK. TapreTHas TEpAIIHs paka.
3D-0Ououmkenepus AAA pa3pabOTKH (DYHAAMEHTAABHBIX OCHOB MEAMIIMHCKHX TEXHOAOTHI,
CO3AQHHUA KOMIIACKCHBIX TKAaHEH COYECTAHHEM TEXHOAOTHH TPEXMEPHOIO OHOIPHHTHHIA U
ckadPOAANHTA AASL PEIIICHHSA 3aA29 [IEPCOHAANZHUPOBAHHON MEAUIIIHBIL.

Co3paHHE BEKTOPHBIX BAKIMH C IIEABIO OOECICYEHUSA KOMOMHUPOBAHHOM 3aIlUTBI OT
Bo3Oyaureseri OPBV, ycranoBAeHHE MOAECKYAAPHBIX MeXaHH3MOB (yHkumonnposanus PHK-
COAEPIKAIIINX BUPYCOB, BBI3BIBAIOIIINX OCOOO OITACHBIC 3200AEBAHNA YEAOBEKA U KUBOTHBIX.

Aemoncnpayuu:

Tabauyer u cxemer: «1cIOAB30OBAHIIE MEKPOOPTAHU3MOB B IIPOMBIIIIACHHOM IIPOM3BOACTBEY,
«Kaerounas nmxenepusn», «['ennas mKeHEpUDY.

Aabopamopnas paboma «J13yaenne 0ObEKTOB OHOTEXHOAOTHI.

IIpaxmuuecxas paboma «Iloayaenre MOAOIHOKHCABIX IIPOAYKTOBY.

Drerypens «BIOTEXHOAOTHSA — BaXKHEHITIAA IIPOU3BOAUTEABHAS CHAA COBPEMEHHOCTHU (Ha

OHOTEXHOAOTHYECKOE HpOI/ISBOACTB O) ».

11 KAACC
102 4, n3 HUX 8 ¥ — pezepBHOE BpemH.
Tema 1. 3aporkAeHHE U Pa3BUTHE 9BOAIOIIMOHHBIX IIPEACTABACHUM B OroAOrHYT

OBoarormonHas Teopust Y. Aapsuna. [IpeAITOCHIAKE BOSHHKHOBCHIS AAPBUHU3MA.
7Kusup 1 HaygHas AesteAbHOCTS U. AapBuHa.

ABIKyIIIIE CHABI 3BOAFOIINN BUAOB 110 Y. AapBuHy (BBICOKAaA HHTEHCUBHOCTD PA3MHOKCHIIA
OPraHU3MOB, HACACACTBEHHAA H3MEHYHBOCTB, OOpPbHOA 3a CYIIECTBOBAHME, €CTECTBEHHBIH U
HCKYCCTBEHHBIH OTOOP).

Odopmaenne cunrermgeckorr Teopun sosronmu  (CTD).  Hefrpaspmas rteopus
spoArormu. CoBpeMeHHas 3BOAIOIHOHHAA OHOAOTHA. 3HAYEHHE SBOAIOIHOHHON TEOPHUHU B
dopMHEPOBAHNI €CTECTBEHHO-HAYIHOHN KAPTHHBI MHPA.

Aemorcmpayuu:

Iopmpemer: Apucroreas, K. Aunneit, K.b. Aamapk, D.K. Cenrt-HMaep, 7K. Krosbe, Y.
Aapsus, C.C. Yersepuxos, V.1 [TImaasraysen, A. Xoaaeiin, A.K. Beases.

Tatauye: u cxemer: «Cucrema sxusoit npupoast (mo K. Awubmpero)», «/\ecTHHIlA KHBBIX
cymects (o Aamapky)», «Mexanusm GOPMHPOBAHMA IIPUCIOCOOACHHH y PAaCTeHUN U
#KHUBOTHBIX (110 Aamapky)», «Kapra-cxema maprapyra myremrectsus Y. Aapsunay, «Haxoaku Y.
Aapsuna», «Popmer O60ppOBI 32 cymectBoBaHHe», «lopoApr roaybei», «Muoroobpasue
KYABTYPHBIX (POpM KarrycTen, «[IOpoABl AOMammHuX KUBOTHBIX», «CxemMa OOpa3oBaHUA HOBBIX
BuAoB (o Y. Aapsuny)», «Cxema COOTHOIIEHUA ABHIKYIIUX CHA 9BOAIONNN», «OCHOBHBIC
ITOAOKEHUA CHHTETUYECKON TEOPUU 3BOAIOITHI.

Tema 2. MUKPOIBOAIOIINA U €€ PE3YABTATHI

[Moryasrmsa  kak sAemeHTApHAA eAuHHIA 3BOAIonnH. COBpEMEHHBIE METOABI OIICHKH

T€HETHYECKOTO Pa3sHOOOPA3usA U CTPYKTYPHI TonyAdnnii. Msmenenne reHOOHAA HOITYASIITIH KaK

SACMCHTapHOC 9BOAIOIITMOHHOEC SABACHUE. 3aKOH TI'eHETHYIECKOIO paBHOBGCI/IH A XQPAI/I, B.
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BaiiaGepra.

DaemeHTapHEIE (DAKTOPEL (ABIIKYIIHE CHABI) 3BOAIOINN. MyTalimOHHELI IIpoLecc.
KomOuHaTHBHAA HU3MEHIHBOCTD. Aperid reHOB — CAyJaiiHbIe HEHAIIPABACHHBIEC H3MEHEHHA 9aCTOT
anAeAelt B monyaanuax. Dddexr ocaoBaread. Murpartum. M3oadrms oy Agreit:
reorpadpudeckas (IIpOCTpaHCTBEHHAS), OHmoAormyeckas (perpoAykrusHas). EcrectBeHHEIT 0OTOOP
— HarpaBAfgronmi pakrop sBoArorun. POPMEI €CTECTBEHHOTO OTOOPA: ABHIKYIIHUI,
CTAOMAMSUPYIOMINH, pa3peBaroIIuil (Au3pyrrruHsiii). [Torosoi

o1O0p. Bo3HUKHOBEHHE U 9BOAIOLIHSA COIIMAABHOTO IIOBEACHHS JKHBOTHEIX.

I1pucIrocOOACHHOCTE  OPraHM3MOB  KaK PE3YABTAT MHKPO3BOAIOIHH. BosHumkHOBEHIE
IIPUCIIOCOOACHMIT  §  OpraHm3MoB.  ApomMopdo3bl  u  mAmoapanTaruu.  [Ipumepsr
[IPUCIOCOOACHNN y OPraHm3MOB: MOpdQoOAOrmdeckue, (PU3HOAOIHMYECKHE, OMOXHMUYCCKIUE,
roBeAcHYecKue. OTHOCHTEABHOCTD IIPUCIOCOOACHHOCTH OPraHH3MOB. Bua, ero kpurepmm u
crpykrypa. BrmaoobOpasosanue kak pe3yAbraT MUKpO3BOAOIHH. VI3oAAIusa — KAFOUEBOH (akTop
BuAOOOpasoBaruA. 1yt m crrocoOB BUAOOOPA3OBAHHA: AAAOIATPUYECKOE (reorpadpudeckoe),
CHMITATPUYECKOE  (9KOAOTUYECKOE), «MIHOBEHHOE»  (IIOAUIIAOMAM3AIHA, THOPHAMU3ALINA).
AAHTEABHOCTD 3BOAFOITHOHHEBIX IIPOIIECCOB.

MexaHu3MbI (DOPMUPOBAHIA ONOAOTHIECKOIO PA3HOOOPA3HL.

Poap sBOArOIIMOHHOIT OHOAOTMH B Pa3pabOTKE HAYIHBIX METOAOB COXPaHEHUSA
OropasHooOpasnA. MUKPO3BOAIOIIUA M KOSBOAFOIUA HAPA3HTOB M HX XO03feB. MexaHusMer
dopMUpOBaAHUS YCTOMYUBOCTU K aHTHOMOTHKAM M CIIOCOOBI OOPBOBI € HEH.

Aemoncmpayuu:

Iopmpemuvr: C.C. Uersepukos, . Maiip.

Tatauye: u cxemsr: «MyTarmoHHas H3MEHIHBOCTEB», «llomyAdImOHHAA CTPYKTypa BHAQY,
«Cxema  mposBACHHA — 3aKOHA — XapAu—BaiuOepra», «ABIDKyIIEE  CHABL  9BOAIOLIHI,
«DKOAOTHYECKAS M3OAAIUA IONYAAIINI CEBAHCKOH (popeAn»,

«['eorpacpudeckas M30AANMA AUCTBEHHHIBI CHOMPCKOH M AHMCTBEHHHUIIBI AAypPCKOID,
«[ToryAIImOHHbBIE BOAHBI YUCACHHOCTH XUIITHUKOB U KEPTB», «CxemMa ACHCTBUA €CTECTBCHHOIO
otOopa», «Popmbl OOpbOBI 3a cyrmecTBoBaHHE», «MIHAyCTpHaAbHBIN MeAaHH3M», <« Kusee
nckorraeMeiey, «[IoKpOBUTEABCTBEHHAS OKpPACKA KUBOTHBIXY,

«[Ipeaympeskaaromas OKpacka KUBOTHBIX», «DH3HOAOTHYECKHE AAAIITALINI,
«[IprcmocoOACHHOCTD  OPraHM3MOB H €€ OTHOCHTEABHOCTBY, «Kpurepmm Bmaa», «Buabr-
ABOIHUKI», «CTPyKIypa BHAAa B HpUPOAe», «CIIOCOOBI BHAOOOPA3OBAHIM),
«I'eorpacuueckoe BHAOOOpA3OBaHHE Tpex BHAOB AAHABIIIICID), «DKOAOTUIECKOE
BHAOOOPA3OBaHHE BUAOB CHHUID), «[ JoAHMIAOMARL pacTeHni, «KamycTHO-peACIHBII THOPHAY.

Obopydosariue: repOApuu paCTEHUI, KOAACKIIMM HACEKOMBIX, UydYeAa IITHII U 3BEpeii C
IIPUMEPAMH PA3AUYHBIX IIPUCIIOCOOACHHH, YydeAa IITHII M 3BEPEH Pa3HBIX BHUAOB, repOapuu
pacTeHnit OAM3KIX BIAOB, OOPA30BABIINXCHA PASANYHBIMI CITOCOOAMI.

Aabopamopnas paboma «BpisBA€HIE N3BMEHIUBOCTH Y OCOOEH OAHOTO BUAD.

Aabopamopras — paboma  «IIpucriocoOAeHHs  OPraHU3MOB M HX  OTHOCHTEABHAA
LIEAECOOOPAZHOCTH.

Aabopamopnas patoma «CpaBHEHIE BUAOB IO MOP(POAOIITIECKOMY KPUTEPHION».

Tema 3. MakpO3BOAIOITHA U €€ PE3YABTATHI

Metoarr nzydeHus MakpoasoAroruu. [laaeoHTOAOrHYECKHE METOABI H3YICHHSA SBOAIOIHH.
[Tepexoansie popmbl u (PUAOTEHETUYECKHIE PAABI OPIaHU3MOB.

Buoreorpadudaeckne meroasr wusydeHus ssoarormu. CpasHenwme daopsl 1 ayHBI
MAaTEPUKOB 1 OCTPOBOB. buoreorpacdpuueckne obaactu 3emMAn. BHABI-9HACMUKE U PEAUKTHI.

DOMOPHOAOTHYECKHE U CPABHUTEABHO-MOP(POAOTHIECKAE METOABI M3YUEHHUA SBOAIOIIHH.
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I'enernyueckne MEXaHH3MBI 3BOAFOLIMH OHTOICHE3a M IOSBACHUS 3BOAFOIIMOHHBIX HOBIIIECTB.
I'oMoAOrIYHBIE 1 AHAAOTHYHBIEC OpPraHbl. PyAHMEHTapHBIC OPraHbl U aTaBU3MBL MOAEKyAAPHO-
ICHETHYECKHE, ONOXUMHYECKIE U MATEMATHICCKIE METOABI H3Y9EHNA 9BOATOIINN. |'OMOAOTHYHbIE
rexel. COBpEMEHHBIE METOABI ITOCTPOCHUA (DUAOTCHETHIECKIX ACPEBHEB.

XpOMOCOMHBIE MyTAaITHH H 9BOAFOIIUA TEHOMOB.

Ob1mme 3akoHOMepHOCTH (IIpaBHA2) 9BOAIOnHH. HeoOpaTumMocTh 3BOAIOIINN.
AparrtuBHas paanaiusa. HepaBHOMEpHOCTD TEMIIOB 9BOAIOITHHL.

Aemoncnpayuu:

Iopmpenrvr: KM. bap, A.O. Koaaesckuii, . Mroaaep, D. I'ekkens.

Tatauys: u exemer: «PUAOTCHETHIECKHIH PAA AOIIAAIY, «APXEOIITEPHKCY,

«3Bepo3yonie Amepn», «Creroredarsy, «Punnodurem, «CeMeHHbIE TAITOPOTHUKI,
«buoreorpadudaeckue 30Hb 3emam, «Apeiid KOHTHHEHTOB», «Peanktsm, «HagaapHbIe cTaAnn
SMOPHOHAABHOTO Pa3BUTHA IIO3BOHOYHBIX KUBOTHBIX», «l'OMOAOIMYHBIE ¥ AHAAOIMYHBIC
opraub, «PyArMeHTED, «ATaBU3MBD, «XPOMOCOMHBIE HAOOPHI Y€AOBEKA U IITUMITAH3EY, «I AaBHBIC
HAIIPABACHHSA 9BOAIOIINIY, «OOIIHe 3aKOHOMEPHOCTH 3BOAFOLTHIN.

Obopydosarise: KOAAEKITH, TepOAPHH, MYASAKHA HCKOIIAEMBIX OCTATKOB OPraHU3MOB, MYAMKHI
TOMOAOIMYHBIX, AHAAOIMYIHBIX, PYAHMCHTAPHBIX OPraHOB M ATABH3MOB, KOAACKIIHH HACCKOMBIX.
Tewma 4. ITpoucxoxaeHHe U pa3BUTHE YKU3HU HA 3eMAe

Haydanbie rumoTe3sl HPOMCXOKACHUA KU3HH Ha 3eMAe. AOHOreHe3 M ITaHCIIEPMUA.
AOHaydHBIE IIPEACTABACHUA O 3APOKACHHH JKU3HN (KpeannoHusM). l'mroresa HOCTOSHHOrO
camMo3apoKAcHuA Jkm3HH U ee omnposepikerue ombrtamua P, Peam, A. Cmaasanmanm, A.
[Tacrepa. [TponcxoxKAeHIE KU3HI H ACTPOOUOAOTHUAL.

OcHoBHBIE TAIIBI HEOPTAHHYECKOI 3BOAronnH. [1aanerapaas (reoAormaeckas) SBOAIOIIHA.
Xumudaeckas 9BOAOIHA. AOHOrCHHBIM CHHTE3 OPraHHYCCKAX BEIIECTB M3 HEOPIaHHYICCKHX.
Omerr C. Muaaepa u I, IOpn. OO0pasosanme 1moAnMepos u3 MOHOMepOB. Koarepsarnas
rurrotesa AV, Omnapuna, rumoresa nepBuunoro Oyapona A, XoaAefiHa, TreHeTHYECKas
rurioresa 1. Meaaepa. Pubosumer  (T. Yex) m rumoresa «wvmpa PHK» V. I'maGepra.
®opmupoBanue MeMOpPaH M BO3HUKHOBEHUE IIPOTOKAETKH.

HMcropus 3emam u  MeTOABI ee m3ydeHus. Flckomaemple oOpraHmYecKne OCTATKU.
['eoxpononorus m ee MeTOoABl. OTHOCHTEABHAs U AOCOAIOTHAA  I€OXPOHOAOTHAL
I'eoxpoHOAOTHYECKAS IITKAAA: DOHBI, 9PBI, IIEPUOABI, SITOXH.

HagaapHble oTallBl OpraHmydeckoii spoAronnd. [logBAeHEE M 9BOAIONHA IEPBBIX KAETOK.
DBoAronua MeTaboAmsma. BosumknoBenme mepBeix skocucreM. CoBpeMeHHBIE MUKPOOHBIE
OHMOIIACHKN Kak aHaAOr IIepBhIXx Ha 3emae coobdrrectB. Crpomaroaurtsl. [lpoxapuorsr u
3YKAPHOTEL

IIpoucxoxaeHne 3yKapHOT (CHMOHOreHe3). DBOAIOIIMOHHOE IIPOHCXOKACHHE BHPYCOB.
[IpoucxoXA€HIE  MHOTOKACTOYHBIX ~ OPraHM3MOB. BOSHHUKHOBEHHE  OCHOBHBIX  IPYIII
MHOTOKAETOYHBIX OPTaHH3MOB.

OcHOBHBIE 3Talbl BOAIONHH BBICIIHUX pacTeHuid. OCHOBHBIE apOMOPEO3BI PACTECHHH.
Brrxoa pacrenuii Ha cymy. [TogBAeHMe CIOPOBBIX pacTeHUH 1 3aBOoeBaHHe NMU cyrn. CeMeHHBIE
pacrenus. [IponcxoKAeHNEe IBETKOBBIX PACTEHMIA.

OcHOBHBIE 9TAIIBI 3BOAIOLNN KUBOTHOIO Mupa. OCHOBHEIE apOMOP(O3EI KUBOTHBIX.
Benackaa dayna. KemOpuiickuii B3pbIB — ITOABACHHE COBPEMEHHBIX THIOB. [lepBble XOpAOBEHIE
KuBOTHEIC. 7 KU3HB B BoAe. DBOAIOIHUA O3BOHOUYHBIX. [ [porcxoxaeHue aMpUOUI 1 PEIITHANH.
[TpoucxoxaeHne MAekormrTaronmx u mruil. [lpuanumm karogesoro apomopdosa. OcBoenne
©ECITO3BOHOYHBIMH U IIO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Passurune xuszHu Ha 3eMAE IO 9paM U IIEPUOAAM: APXEH, IIPOTEPO3OH, ITAAC030I1, ME30301],
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karHo30M. OOImas XapakTepUCTHKA KAHMAaTa M I€OAOTHYECKHX IporeccoB. [losBaeHume u
pacIBET XapaKTEPHBIX OPraHU3MOB. YTACOOPA3OBAHHE: €0 YCAOBUA U BAHAHHUCE HA rA30BBIH
coctaB aTMOCEPHIL.

MaccoBble BBIMUPAHHA — 3KOAOTHYECKHE KPHU3HUCHI IIPOIIAOTO. [IpuauHBl H CACACTBHA
MacCOBBIX BbIMUpaHuid. COBPEMEHHBIN 9KOAOIMYECKHN KPH3HC, ero ocobenHocru. [Ipobaema
coxpaHeHusA OHopa3HOOOpasus Ha 3eMAe.

CoBpemMeHHas CHCTEMA OpraHHYecKoro mupa. IlpuHIumer kraccuUKAITIN OPraHU3MOB.
OCHOBHBIE CHCTEMATUYECKIE TPYIIIIB OPraHU3MOB.

Aemoncmpayuu:

Iopmpemvr: ®. Pean, A. Crnassanmann, A. Ilacrep, V.M. Meunukos, A.M. Omapun, A.
Xoaaein, I'. Meaaep, C. Muaaep, I'. FOpmn.

Tatauyer u cxemer: «Cxema omsrra @. Peam», «Cxema omsrra A. Ilacrepa 1o nsydenmro
camosapoxaeHuA KusHm», «Cxema ombrra C. Muaaepa, I'. FOpm», «DTamsl HEOpraHmYeckon
sBoAronnm», «l'eoXpoHOAOrHYECKasA IKaAa», «HagaAbHbIE STAITBI OPraHHMYECKON 3BOAIOITHID,
«Cxema 0Opa3OBaHMA 9YKAPHOT IIyTEM CHMOHOreHesay, «Crcrema KuBOH IpupOABy, «CTpoeHme
Bupyca», «Apomopdosbl  pactenuity, «Punmodurem, «OAHOKAETOYHBIE — BOAOPOCAI,
«MHOTOKAETOUHEIE BOAOPOCAIY, «Mxmm, «[lamoporaukm, «l'orocemennne pactenus», «Opraabr
[BETKOBBIX pacTeHHI», «CxemMa pasBUTHA KHBOTHOIO MHPA», «APOMOP(OS3E KHBOTHBIXY,
«Tpocreiimme», «Kumeunonoaocrueiey, «[Irockme dgepm», «Uaenumcronorue», «PoObD,
«3emuOBOAHBIEY, «[Ipecmbrkarormmecs», «[Irumpy, «Maekormrarorue», «PasBurue KU3HH B
apxemckon ape», «PasBuTHe KHM3HEM B IIPOTEPO3OHCKON  ape», «Pazpurme KH3HH B
ITAACO30MCKOM  spe», «PasBurme KHU3HEH B  ME3030MCKOH spey, «PasBurme IKU3HH B
KaHO30MCcKOI 3pey, «CoBpeMeHHAA CHCTEMa OPraHHYECKOIO MHPA».

Odbopydosariue: repOApUH PACTEHNI PAa3AHYHBIX OTAEAOB, KOAAEKIINN HACEKOMBIX, BAQ/KHBIE
IIPENAPATHl KUBOTHBIX, PAKOBUHBI MOAAFOCKOB, KOAAGKIINHA UTAOKOMKHX, CKEACTHI ITO3BOHOYHBIX
KUBOTHBIX, Yy9deAa IITHI] U 3BEPEi, KOAACKIINI OKAMEHEAOCTEI, ITOAE3HBIX NCKOITAEMBIX, MY ASAKH
OPraHHYECKHX OCTATKOB OPraHU3MOB.

Bupmyansvnas aabopamopran paboma «Moaeanposanne onsrroB Muasepa—tOpu o usygenuro
aOMOTeHHOIO CUHTE3a OPraHUYECKIX COEAMHEHHUH B IEPBUYHON aTMOCcdepey.

Aabopamopnas paboma «¥13yaerne u ornrcanmue HCKOIIAEMBIX OCTATKOB APEBHUX OPTaHH3MOBY.

Ipaxmuuecxas paboma «V13yaenne ocoOEHHOCTEN CTPOCHUA PACTEHUIT PA3HBIX OTACAOBY.

ITpaxmuuecxan paboma «¥13yaenne ocoOeHHOCTEN CTPOEHNA ITO3BOHOYHBIX KUBOTHBIX.
Tema 5. ITpoucxosxaeHrE YEAOBEKA — AHTPOIIOTE€HE3

Pasaeast i 3apaun anTponioAormu. MeTOABI aHTPOITOAOTHH.

CraHOBAGHHE IIPEACTABACHUN O IIPOUCXOMKACHHH YEAOBEKA. PEANTHO3HBIE BO33PEHUAL
CoBpeMeHHBIE HAYYHBIE TEOPUU.

Cx0ACTBO  weAoBeka ¢ KuBOTHBIMHA. CHCTEMATHYECKOE  IMOAOKEHHE  YEAOBEKA.
CBHAECTEABCTBA  CXOACTBA YEAOBEKA C JKUBOTHBIMH: CPaBHUTEABHO-MOP(POAOIMYECKUE,
aMOproAormdeckue, (HU3NOAOrO-OMOXHMUYECKUE, ITOBeAcHUeckrne. OTAMYMA YEAOBEKA OT
KHBOTHBIX. [IpAMOXOKAEHHE M KOMIIAGKC CBA3AHHBIX C HHUM IIPH3HAKOB. PasBUTHE TOAOBHOIO
MO3Ia 1 BTOPOM CUTHAABHOM CHCTEMEL.

Aprokyrue cHABL (PAKTOPBI) aHTPOIIOIEHE3a: OMOAOTHYECKHE, COMAABHBIC.
CooTHomIeHnE ONOAOIMYECKUX U COIHAABHBIX (DAKTOPOB B aHTPOIIOIE€HESE.

OcHOBHBIE CTAANH aHTPOIIOTeHE3a. PaHHIEe YeAOBEKOOOPpa3HbIe 0OE3bAHBI (IIPOKOHCYABI) U
PAaHHME IIOHTHABI — OOINNE IIPEAKH YEAOBEKOOOPA3HEIX OOE3bAH H AIOACH. ABCTPAAOIIHTEKH —
ABYHOIHE IIPEAKH AIOACH. UeAOBeK yMEABIH, IIepBBIC H3TOTOBACHHA OPYAHH Tpyaa. Yeaosek

IIPAMOXOAAIINN U IIEPBBI BBIXOA AIOAEH 3a mmpeaeArl Adpukn. YeaoBek refAeAbOepreKknii —
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0OIIuii IIPEAOK HEAHAEPTAABCKOTO YEAOBEKA U YEAOBEKA PAa3yMHOIO. YeAOBEK HEAHACPTAABCKUIT
KaK BHA AIOACH XOAOAHOTO KAMMaTa. UeAOBEK pPasyMHBINI COBPEMEHHOIO THIIA, ACHHCOBCKUI
YEAOBEK, OCBOCHIE KOHTUHEHTOB 34 1peacaamu Adpuku. [Tareorenernka n maAeoreHOMUKA.

DBOAIOLIMA COBPEMEHHOIO YEAOBEKA. ECTECTBEHHBIE OTOOpP B IONYAALIHAX YEAOBEKA.
Myrarmmonnslii mportecc u nmoaumopdusm. Ilonyaarnnonnsie BOAHBI, Apeiid TeHOB, MUTPAITHA U
«©@dEKT OCHOBATEAND) B ITOIYAAIMAX COBPEMEHHOTO YCAOBEKA.

Yenroseueckue pacel. [lomAarme o pace. Boapmme pacer: eBporeomanas (eBpasmiickas),
aBCTPAAO-HETPOUAHAA (9KBATOPHAABHAA), MOHIOAOUAHAA (a3MATCKO- aMepHKaHCKas). Bpemsa u
IIyTH PAacCEACHHsA YeAOBeKa 10 ImAaHeTe. EAMHCTBO weaoBedeckux pac. Hayumas
HECOCTOATEABHOCTD pacu3ma. [ IprucriocoO0AeHHOCTh 9€AOBEKA K PA3HBIM YCAOBHAM OKPY KAFOIIICH
cpeabl. Bansanume reorpadmaeckoii cpeabl n Aperidpa TeHOB Ha MOP(OAOIHIO M (PU3UOAOTHIO
YEeAOBEKA.

MeKAUCITUIIAMHAPHBIE  METOABI B (PU3UYECKOH (OMOAOIMYECKON) aHTPOIOAOTHU.
DBOAIOIIMOHHAAl ~ AHTPOIIOAOTHA U ITAACOAHTPOIIOAOTHA  YEAOBEYECKUX  ITOITYAAITHH.
burocommaspneie  mccAeAOBaHHA — HIPHUPOABI  deAoBeka.  VccaeaoBamme — KosBOArOIIMH
OHMOAOTHYECKOIO M COIIMAABHOIO B YEAOBEKE.,

Aemorcmpayuu:

opmpemer: Y. Aapsun, A. Auku, S.51. Poruacknii, M.M. I'epacimos.

Tabauye: u  cxemer: «MeTOABI aHTPOIOAOTHID, «['OAOBHOI MO3r dYeAOBEKAY,
«YeroBexkooOpasHbIe 00e3bAHBD), «CKEAET YEAOBEKA I CKEACT ITTIMITAH3EY,

«PyArMeHTBI M aTaBU3MBDY, «ABIDKYIIHE CHABI aHTPOIIOICHE32», «DBOAIOIHIOHHOE APEBO
YEAOBEKY, « ABCTPAAOIINTEK», «eAOBEK YMEABI», «HeAOBEK IIPAMOXOAAIITIID,
«Aenucockuii geaosex» «Heamaepraapipy, «Kpomanbonimsy, «[Ipeaxn deroBekay,
«DTAIIBI 3BOAIOIIUH YEAOBEKA», «?ACH YeAOBEKAY.

Obopydosarime: MyAsKI OKAMEHEAOCTEH, IIPEAMETOB MATEPHAABHOM KYABTYPBHI IIPEAKOB
YeAOBeKa, peupoAykimu (pororpadum) KaptHH € MHPOAOTHIECCKUMUA U OHOACHCKHMU
CIOJKETAMHU ITPOMCXOKACHHUA YeAOBeKa, (poTorpadpuu HAXOAOK MCKOITAEMBIX OCTATKOB YEAOBEKA,
CKEAET YEAOBEKA, MOACAD YepeIla YeAOBEKA U Yepela IITUMITAH3€E, MOAECAD KHCTH Y€AOBEKA U KUCTH
IIIIMITAH3€, MOACAH TOPCA IIPEAKOB YEAOBEKA.

Aabopamopras paboma «V13yaenne ocobeHHOCTEH CTPOEHHA CKEACTA YEAOBEKA, CBA3AHHBIX C
IIPAMOXOKACHHEMY.

ITpaxmuueckan paboma «V13yaeHre 9KOAOTIIECKUX AAAITTAIIAN IEAOBEKY.

Tema 6. Dxoaorusa — HayKa O B3aMMOOTHOIIEHHAX OPraHU3MOB U HAAOPIaHU3MEHHBIX
CHCTEM C OKPY’Karomieii CpeAoit

3apoxaenne u paspurue skosormn B TpyAax A. I'ymboapara, K.@. Pyase, H.A.
Cesepriosa, O. I'ekkead, A. Tencan, B.H. Cykauesa. Pazaeasr u 3apaun sxosorun. CBA3b 9KOAOIUH
C APYTHIMU HAYKAMH.

Mertoastr sxoaorum. IToaeBeie HAOAIOACHHA. DKCIIEPUMEHTHI B 3KOAOTHH: IIPUPOAHBIE U
Aaboparopubie. MoaeaupoBanme B 5KoAOrnn. MOHHTOPHHI OKPY/KAFOIIEH CPEABI: AOKAABHBIH,
PErHOHAABHBIN U TAOOAABHBIH.

3HaYeHHE SKOAOTHYECKUX 3HAHHH AAA YEAOBEKA. DKOAOTHYECKOE MHPOBO33PEHHE KaK
OCHOBA CBA3CH YEAOBEYECTBA C HPHPOAOH. PoOpMHPOBAHHE IKOAOTHYECKOH KYABTYPH H
9KOAOTHYECKOH I'PAMOTHOCTH HACEACHUS.

Aemorcmpayuu:

opmpemer: A. I'ymb60abaT, K., Pyase, H.A. CeBeprios, D. I'ekkean, A. Tencan, B.H.
Cyxkaues.

Tatauye: u exemer: «Pazaeast skoAOTHI, «MeTOABI 9KOAOTHIY, «CXeMa MOHUTOPHHIA
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OKPY’KAIOIIIEH CPEABD).

Aabopamopras paboma «¥13yaernne MeTOAOB 5KOAOTHIECKUX HCCAEAOBAHUID.,
Tema 7. Opranusmsl 1 cpeAa oGuTaHusA

Dxorormueckue  akTOpBl M 3aKOHOMEPHOCTH  HX  AeiictBuda.  Kaaccudpuxarms
9KOAOTHYECKHX  (DAKTOpOB:  abmoTWdeckme, OHOTHYECKHe, aHTpomoreHHere.  OOrue
3aKOHOMEPHOCTH ACHCTBHA sKkoAormueckux ¢akropos. Ilpasumao muummyma (K. [npenreas,
1O. Aubux). ToaepanTHOCTD. DBPHONOHTHBIE I CTEHOONOHTHBIC OPTaHH3MBL

Abuorugeckue dakropsl. CBeT Kak 3KOAOrmdeckuii dakrop. AeficTBHE PasHBIX yIaCTKOB
COAHEYHOTO CIEKTPa Ha OpPraHU3MBL. DKOAOTMYECKHE TIPYIIIBI PACTEHHUI U KHBOTHBIX I10
oTHOIIEHUIO K cBeTy. CurnaapHas poAb csera. PoToneproausm.

Temmepatypa kaxk skoAormdeckuil akrop. AeHCTBHE TEMIIEPATypbl Ha OPraHU3MBIL.
[ToliknAOTEPMHBIE I TOMOMOTEPMHBIE OPTAHU3MBL. DBPUTEPMHBIE H CTEHOTEPMHBIE OPIaHU3MBI.

BaaxuocTh Kak skorormueckuii pakrop. IlprcriocoOaeHus pacTeHMI K ITOAACP/KAHUIO
BOAHOrO Oaaanca. Kaaccmdmuxarus pacTeHHI IO OTHOIIECHHIO K BOAE. [IpmcrocobaeHus
KHBOTHBIX K MU3MEHEHHUIO BOAHOTO PEKHUMA.

Cpeabl oOmTAHUA OPraHU3MOB: BOAHAS, HA3E€MHO-BO3AYIIHAfA, IIOYBEHHAS, IAYOMHHAs
IIOAIIOYBEHHAA, BHyTpHOpranusMenHas. PU3HKO-XMMHYECKHEe OCOOEHHOCTH CpeA  OOHTaHHUA
opranusmoB. [IpucriocobAenus OpraHU3MOB K KH3HH B Pa3HBIX CPEAAX.

buoaormaeckne purmer. Baermnune u Bayrpennue purmbl. CyTOYHBIE M TOAUYIHBIE PUTMEL
[IprcrocoOAEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHAM YCAOBHH KU3HH.

7Kusuennsie dpopmer oprannsmos. Ilonarue o xusnennon dopme. ZKusnennrsre popmer
pacTeHmii: ACpEBbA, KyCTAPHHUKH, KyCTAPHHYKH, MHOTOACTHHE TPaBbl, OAHOAECTHHE TPABHL.
Kusnennsie (POPMBI KUBOTHBIX: THAPOOHOHTEI, I'€OOHOHTBHI, a3pOOHOHTEL. (OCOOEHHOCTH
CTPOEHHSA U 00Pa32a KU3HH.

buormgeckne  dakroper.  BuAbp  OmoTmdeckmx — B3aMMOAEHCTBHIL::  KOHKYPEHIINA,
XHIIHUYIECTBO, cuMOno03 u ero popmel. [lapasurusm, kooneparms, MyTyaAu3M, KOMMEHCAAU3M
(KkBapTHpPAaHTCTBO,  HaxAeOHHYecTBO). Herpodmueckume — B3ammoaelicTBuA — (TOIIMYECKHE,
dopuueckue, dadbpudueckue). 3HaueHHE OHOTHYECKUX B3aAMMOAECHCTBUM AAf CYIIECTBOBAHHA
OPraHU3MOB B cpeae oOnTanusA. [IpUHITNIT KOHKYPEHTHOIO UCKAFOYCHIA.

Aemorcmpayuu:

Tatbauys: u exemer: «Ixorormaeckue HakTopem, «CBETOBOM CIIEKTPY,

«DKOAOTHYECKHE TPYIIIBI KUBOTHBIX IO OTHOIIEHHIO K CBETY», «IeIIAOKPOBHBIEC KHBOTHBIEY,
«XOAOAHOKPOBHBIE KUBOTHBICY, «DU3NOAOIMYIECKIE AAAIITAIIIMH KUBOTHBIX», «CPEABI OOHTAHHA
OpraHusmMoBy, «buoaormaeckne purms, «Kusaerasie hopmsl pacTeHniy, «Knsaennsre hopmer
KUBOTHBIX», « JKOCHCTEMA IIIMPOKOAUCTBEHHOIO A€Ca», «DKOCHCTEMAa XBOHMHOrO Aecay, «llemm
T TAHWS,

«XumuugecTBoy, «l lapasurusmy, «Koukypennmay, «CuMonos», «KommeHcaAusm.

Obopydosariue: repOapUn PACTEHUH U JKUBOTHBIX, IIPUCIIOCOOAECHHBIX K BAUAHUIO PA3AHYHBIX
9KOAOTHYECKUX (PAKTOPOB, IEPOAPUU CBETOAIOOUBBIX, TEHEAFOOHBBIX M TEHEBBIHOCAUBBIX
pacTeHuii, CBeTOAIOOUBBIE, TEHEAIOOUBBIE U TEHEBBIHOCAUBBIEC KOMHATHBIC PACTCHHUSA, repOapun u
KOAACKIIUU TEIIAOAIOOUBBIX, 3MMOCTONKHX, MOPO30OYCTOMYUBBIX PACTCHHH, 9YydeAd IITHI[ U
3Bepeil, repOAPHH PACTEHHH, OTHOCAIIUXCA K rurpodputam, kcepoduram, Me30(puTaM, KOMHATHBIE
pacTeHusA AAHHBIX IPYIII, KOAAEKIIUH >KHBOTHBIX, OOMTAIOIINX B Pa3HBIX CPEAAX, repOoapun u
KOAACKIIMH PACTEHHUI M KUBOTHBIX, OOAQAAIOIINX YEPTAMU IIPUCIOCOOACHHOCTH K CE30HHBIM
M3MEHECHUAM YCAOBHH JKH3HU, TepOAPHH U KOAAEKIIMH PACTEHUN U JKUBOTHBIX Pa3AMYHBIX
KU3HEHHBIX (DOPM, KOAACKITMH JKHBOTHBIX, VYACTBYIOIIUMX B Pa3AHYHBIX OHOTHYECKHX

B3AMIMOAEHCTBHUAX.
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Aabopamopnas paboma «BeraBaerme IPUCIIOCOOACHNN OPraHU3MOB K BAUSAHUIO CBET.

Aabopamopras  paboma  «BpiABACHIE  HIPUCIHOCOOACHHI  OPraHH3MOB K  BAHAHHUIO
TEMIIEPATYPBD.

Aabopamoprasn paboma «AHaToOMIYIECKIE OCOOCHHOCTH PACTCHUH U3 PA3HBIX MECT OOMTAHHSA».
Tema 8. DKkoAOTHA BUAOB U ITOIIYAALIIAH

DKOAOIMYECKHE XaAPaKTEPUCTUKU ronyAanud. [lomyasmus kak OmoAOrmyeckas crcrema.
Poap HEOAHOpOAHOCTH CpeAbl, (pU3HYIECKHX OAPBEPOB UM OCOOEHHOCTEH OHOAOTMH BHAOB B
cbopMI/IPOBaHHI/I HpOCTpaHCTBeHHOf/'I CTPYKTYPBL IOV ASITHM. OCHOBHBIE ITOKA32TEAN HONYAALIUN:
YHUCACHHOCTbD, IIAOTHOCTD, BO3PACTHASA U IIOAOBAS CTPYKTYPa, POKAAEMOCTb, IIPUPOCT, TEMIT POCTA,
CMEPTHOCTD, MUTPALIHA.

DkoAormuaeckas cTpykrypa monyafmuu. OIIeHKAa YHCACHHOCTH ITOIYAANHH. AHMHAMHKA
ITOMYAAIINH U €€ peryaanud. bnoruaecknit morennmaa monyasima. MoaeAmpoBaHue AMHAMIKHI
nonyasnnu. KpuBele pocra dncaeHHOCTH IonyAasaiuu. Kpussle BbDKuBaHmA. Peryasrius
YHCACHHOCTH IIOIYAALMM: POAB (PAKTOPOB, 3aBHCAIIUX N HE 3aBUCAINNX OT IIAOTHOCTH.
DKoAormyeckue crpateruu BUAOB (1- u K-crparerumn).

[Nonste 006 skoAormueckoil Huime BuAA. MecrooOuranume. MuOromepHas MOAEAD
sxorormgeckort mHumu AJ. Xaranuacona. Pasmepsl skorormgeckoit Hurmm. [lToTteHnmassHas u
peaAI/ISOBaHHaH HUIITH.

Bua xak cucrema monyadarmii. ApeaAsl BUAOB. BUABI 11 X KU3HEHHBIE CTPATEINN.
DKOAOIMYECKIE 9KBUBAACHTEL

3aKOHOMEPHOCTH ITOBEACHIA M MHIPAIHH KUBOTHBIX. bHoAormdeckne mHBa3snn
YYKEPOAHBIX BHAOB.

Aemoncmpayuu:

opmpem: AW, XaTauscoH.

Tabauyer u exemer: KOKOAOTMIECKUE XAPAKTEPUCTUKH ITOIIYASITHI,

«[IpocrpancTBeHHAA CTPYKTypa HOUYAAIMI», «Bo3pacTHEIC IMHPAMUABI IIOITYAAIIED),
«CKOpPOCTD 3aCEACHHUA ITOBEPXHOCTH 3EMAN PAa3AMYHBIMU OpraHusmamm», «MoaeAb
sxoaormaeckoit Hurmu A, Xarauaconay.

Obopydosariue: repOapun paCTEHIH, KOAACKIINN KHBOTHBIX.

Aabopamopnas paboma «I IpucrnocobAeHNA CEMAH PACTEHHI K PACCEACHUION.

Tema 9. Dxoarorus coobIecTs. DKOAOTHYECKHIE CHCTEMBI.

CoobrmectBa oprannsMoB. bronenos u ero crpykrypa. CBA3m MexAy OpraHn3MaMu B
OmoIeHO3E.

Dkocucrema Kak otkpoitas cucrema (A A. Tercan). QyHKITHOHAABHBIE OAOKH OPraHU3MOB
B 9KOCHCTEME: IIPOAYIIEHTBI, KOHCYMEHTBI, PEAVIIEHTH. Tpodudeckue yposuu. Tpodudueckue
nermu u cetn. Abmotmdeckue 6A0Kku skocucteM. [lousr m mABL B sKocucremax. Kpyrosopor
BCILECTB U IIOTOK SHEPTUHU B S9KOCHCTEME.

OcHOBHBIE ITOKA3aTEAN 9KOCUCTEMBL. Bromacca 1 MpOAyKIHA. DKOAOTHIECKHIE ITHPAMUADL
9HCEA, OMOMACCHI 1 SHEPIHH.

HampaBAeHHbIE 3aKOHOMEpPHBIE CMEHBI COOOIECTB — cykmeccuu. [lepBuumeie u
BTOPHYHBIE CYKIIECCUU U UX IIPHYNHBL AHTPOIIOI€HHbBIE BO3ACIHCTBIA Ha cykieccun. KaumakcHoe
coobrmecTBo. buopasHooOpasue u IIOAHOTA KPYrOBOPOTAa BEINECTB — OCHOBA YCTOMYHBOCTH
COOOIIIECTB.

ITpupoaHBIE 9KOCHCTEMEL.

AHTPOIIOTEHHBIE ~ 9KOCHCTEMBI.  ArposKocucTeMa.  ArporeHos. Pasamdamsa — MexAy
AHTPOIIOTCHHBIMH U IIPUPOAHBIMU 9KOCHCTEMAMI.

Vpboskocucremer. OCHOBHBIE KOMIIOHEHTHI ypOoakocucreM. 'opoackas dpaopa u payHa.
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Cunagrponmsanusa TOPOACKONW  dayHel. broaormueckoe w©  XO3AHCTBEHHOE 3HAYCHUE
arpO3KOCHUCTEM U YPOOIKOCUCTEM.

3akoHomMepHOCTH  (POPMHPOBAHUA  OCHOBHBIX  B3aUMOACHCTBUI ~ OPraHH3MOB B
skocucremax. IlepeHoc sHeprum M BEIIECTB MEKAY CMEKHBIMU 3KOCHCTEMAMH. Y CTOHYHBOCTD
OpPraHU3MOB, IIOHYAfIIMH M 9KOCHCTEM B YVCAOBHAX €CTECTBEHHBIX M AHTPOIIOICHHBIX
BO3AEUCTBUIL.

MeToAOAOIIA MOHUTOPHUHIA €CTECTBEHHBIX U AHTPOIIOTEHHBIX 9KOCHCTEM..

Aemoncnpayuu:

Iopmpen: A\, Tercan.

Tabauysr u cxemsr: «CTpykTypa OHOLIEHO32», «DKOCHCTEMA IIHPOKOAUCTBEHHOIO AECY,
«JrocrucTeMa XBOHHOTO Aecay, «DYHKIIMOHAABHBIC TIPYIIIEI OPraHU3MOB B KOCHCTEME»,
«KpyroBopor Bermmects B okocucreme», «llemm mmTaHmA  (macTOHINHAS, ACTPHTHAA)Y,
«DKOAOTHYECKAA THPAMUAA GHCEAY, «DKOAOTHYECKAS ITHPAMHUAA OHOMACCHD, «DKOAOTHICCKAS
nupaMuAa sHeprum», «O0OpasoBarue 0oAOTa», «llepBranad cykieccus», «BoccranoBaeHme Aeca
ITOCAE TIOKAPa», «DKOCHCTEMA 03ePa», «ATPOIeHO3», «KpyroBOpOT BEIECTB M IOTOK SHEPIUN
B arpoLIEHO3EY,

«[Tpumepsr ypOOsKOCHCTEMY.

Odbopydosarue: repbapun pPacTeHHI, KOAACKIIMHM HACEKOMBIX, 9YydeAa IITHI] U 3BEpEH,
repOapun KyAbTYPHBIX H AHKOPACTYIIIUX PACTEHUI, aKBAPUYM KaK MOAEGAD IKOCHCTEMBL.

ITpaxmuuecxas paboma «¥13yaenne n onmcanne ypoO3KOCHCTEMED.

Aabopamopras paboma «V13yaenne pazHOOOPA3UA MEAKHX IIOYBEHHBIX YACHHCTOHOTHX B
PA3HBIX 9KOCHCTEMAXY.

Drcekypens «DKCKypcHua B THIIMYHBEI OHOreorneHos (B AyOpaBy, O€pe3HAK, €ABHHK, Ha
CYXOAOABHBII HAH ITIOMMEHHEBIH AYT, 03€PO, OOAOTO)».

Drekypeus KIKCKYPCHA B arPO3KOCHCTEMY (Ha TIOAE MAH B TEIIAUIHOE XO3AHCTBO)».

Tema 10. Buocdepa — raobaspHas akocucTreMa

brocdepa — obrmenranerapaas 060A0UKa 3eMAHM, TAE CYILIECTBYET HAHM CYIIECTBOBAAA
Ku3Hb. PasBurHe mpeacraBaeHuil 0 bmocdepe B Tpysax . 3rocca. Vaenue B.J. Bepraackoro o
ouocdepe. Obaactu 6Gmocdepsr u ee cocras. ZKuBoe BerecTBo Orocdepsr 1 ero PyHKITHH.

3akoHomMepHOCTH cyrecTBoBanusa buocdeprsr. OcobeHHOCTH OHOChEPH! KaK TAOOAABHOI
sKocHCTeMBl. AmHAMHYecKoe paBHOBecme B Omocdepe. Kpyrosoporsr Bemects — u
OHOreOXHMMUYECKUE IIHUKABL (JTAEPOAA, a30Ta). PurMudHOCT ABACHHI B Omocdepe.

3onaapHOCTE OHOCKhepsL. [lonaTre 0 bmome. OCHOBHBIE OMOMBI CYIIIN: TYHAPA, XBOWHBIC
A€Ca, CMCIIIAHHBIC U IITHPOKOAHNCTBCHHBIC ACCA, CTCIIN, CABAHHBI, IIYCTBIHH, TPOIIMYCCKUE AECA,
BBICOKOTOPbA. KAnMAT, pacCTHTEABHBIN U KHBOTHBIH MUpP OMOMOB CYIII.

Crpykrypa u QyHKOHA KUBBIX CHCTEM, OIIGHKA HX PECYPCHOIO IOTEHITHAAA U
o6uocdepHbIX (PYHKIININ.

Aemorcmpayuu:

Iopmpenr: B.V1. Bepraackuii, O. 3rocc.

Tabauysr u exemer: «I'eocpepsr  3emam», «KKpyroBopoT a30Ta B IIPUPOAEY,

«KpyroBopot yraepoaa B mpupoAe», «KpyroBopoT KHCAOPOAA B IIPHPOACY,
«KpyroBopoT BOABI B IIpUPOAE», «OCHOBHBIE OMOMBI CyImy», «Kanmatndaeckne mosca 3eMAmy,
«Tyaapar, «Taiiray, «Cmeranusni Aec», «[LInpokoAncTBeHHBII A€C?,
«Crenby, «CaBannay, «[ Iycrerasay, «Tpormaeckuii Aecy.
Obopydosariue: repOapUn PACTEHUH Pa3HBIX OHOMOB, KOAACKIINN KHBOTHBIX.
Tema 11. UeroBek 1 oKpy>KaroImas cpeaa

DKOAOIMYECKHE KPH3WUCBI M HX IHIpUYHHBL BosaeiictBue dYeaoBeka Ha Ouocdepy.
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3arpasHeHue BO3AYIIHOM cpeAbl. OXpaHa Bo3Ayxa. 3arpsA3HeHne BOAHON cpeAbl. OXpaHa BOAHBIX
pecypcos. Paspyrenne moussr. OxpaHa IIOYBEHHBIX pecypcoB. VIzMeHeHne KAMMATA.

AHTPOIIOreHHOE BO3ACHCTBIE HA PACTUTEABHBIN U KUBOTHBIA Mup. OXpaHa paCTUTEABHOIO
u KuBOTHOrO Mupa. OCHOBHBIE IPHUHIMIIE OXpaHBl IPUPOABL Kpacuere kuuru. Ocobo
oxpansemblie mpupoAnsie Tepputopun (OOIIT). Boranmdaeckne caAl ¥ 300AOTHYECKUE ITAPKH.

OcHOBHBIE IPHHIIUIIBI YCTOHYNBOTO PAa3BUTHA YEAOBEYECTBA M IIPUPOABL ParnmonaspHOe
IIPUPOAOIIOAB30BAHME M COXPAHEHHE OHOAOIHYEcKOro pasHoodOpasua 3eman. OOmume
3aKOHOMEPHOCTH TAODAABHBIX 9KOAOIMYECKUX KPU3UCOB. OCOOEHHOCTH COBPEMEHHOIO KPU3HCA
U €rO BEPOATHBIE ITOCAEACTBHSL.

PassuTre METOAOB MOHUTOPHHTIA PA3BUTHA OITACHBIX TEXHOTCHHBIX IIPOIIECCOB.

Aemoncnmpayuu:

Tatauyer u cxemsr: «3arpasaenne atMocdepr», «3arpA3HEHHE IHAPOCHEPED),
«3arpsasuenue 1ouBey, «[lapaukoseii apdex, «Ocobo oxpaHAemMble IIPUPOAHBIE
TeppuTOpum», «<MOAEAH YIIPABAAEMOTO MUPa».

Odbopydosarue: poTorpadpun OXpaHAEMBIX PACTEHUH 1 ;KUBOTHBIX KpacHO# kHUTH

Poccuiickoit Peaepanun, KpacHolt kaurn pernosa.

ITAAHUPYEMBIE PE3YABTATBI OCBOEHMA ITPOT'PAMMBbI
ITO BUOAOTHIH HA YPOBHE CPEAHEI'O OBIIIEI'O OBPA3OBAHUA
ANMYHOCTHDBIE PE3YABTATDI

PI'OC COO ycranaBamBaeT TpeOOBaHUA K PE3YABTATAM OCBOCHHUA OOYYAFOIUMHUCA
IIPOrPaMM CPEAHEro OOINEro OOpPa3sOBaHUA: AHMYIHOCTHBIE, METAIIPEAMETHBIE U IPEAMETHBIE.

B crpykrype AMYHOCTHBIX PE3YABTATOB OCBOCHHSA IIPOIPAMMBI IT0 OHOAOTHH BBIACAEHBI
CACAVIOIIIIC  COCTABAAIOINME: OCO3HAHHE  OOYYAIOIHMUCH  POCCHICKOH  IPaKAAHCKOM
HACHTUYHOCTH — TOTOBHOCTH K CAMOPA3BHTHIO, CAMOCTOATEABHOCTH M CAMOOIIPEAEAEHUIO,
HAAUYHE MOTHBAIINNA K OOYYEHHIO OHMOAOTHH, IIEACHAIIPABACHHOE Pa3sBUTHE  BHYTPEHHIX
YOCKAEHUIT AMYHOCTH Ha OCHOBE KAFOYEBBIX LIEHHOCTEH M HCTOPHUYECKUX TPAAMITHI
pasBUTHA ~ OHMOAOIMYECKOIO  3HAHWA,  TIOTOBHOCTH M  CIOCOOHOCTb — OOYYAIOIIHXCH
PYKOBOACTBOBATBCA B CBOEH AEATEABHOCTH IIEHHOCTHO- CMBICAOBBIMH YCTAHOBKAMM, ITPHCYIIIIMHA
CHCTEME OMOAOTHYECKOTO OOPA30OBAHUA, HAAMYNE IIPABOCO3HAHHUA 9KOAOIMYECKOW KYABTYPHI,
CIIOCOOHOCTH CTABUTHh IIEAU U CTPOUTH KU3HECHHBIE ITAAHBL

AMYIHOCTHBIE  PE3YABTATBl OCBOEHHUA IIPOIPAMMBEI  II0 OHMOAOTHMH  AOCTHIAIOTCA B
EGAMHCTBE YYE€OHOH M BOCIIHTATEABHOM AEATEABHOCTH B COOTBETCTBUU C TPAAHUIIMOHHBIMU
pOCCI/IﬁCKI/IMI/I COHHOKYAI)TYPHI)IMH, I/ICTOPI/I‘-ICCKI/IMI/I " AYXOBHO- HpaBCTBCHHbIMI/I IICHHOCTAMM,
IPUHATBEIMEA B OOINECTBE ITPABUAAMHU U HOPMAMH IIOBEACHHS H  CIIOCOOCTBYIOT —IIPOIIECCAM
CAMOIIO3HAHUSA, CAMOBOCIHUTAHHA M CAMOPA3BHTHA, PA3BUTHA BHYTPEHHEN IO3UIINA AHYHOCTH,
IIATPUOTU3MA U YBAKEHUA K 3aKOHY U IIPABOIIOPAAKY, YCAOBEKY TPYAA U CTAPIIEMY ITOKOACHHIO,
B3aMMHOTO YBA/KEHHUA, OEPEKHOIO OTHOINEHHA K KYABTYPHOMY HACACAHIO MU TPAAUIIUAM
MHOTOHAITHOHAABHOTO Hapoaa Poccuiickoit Peaepariun, IpHIPOAE U OKPYZKAIOITIEH CPEAE.

AMYIHOCTHBIE PE3YABTATH OCBOCHHA YYEOHOIO IpeAMeTa «brosorms» AOAKHEI OTpaKaTh
FOTOBHOCTD U CIIOCOOHOCTD OOYYAIOIIHUXCA PYKOBOACTBOBATBCA C(DOPMHUPOBAHHON BHYTPEHHEM
IIO3UITUEH  AMYHOCTH, CHCTEMON IIEHHOCTHBIX OPHEHTAIINN, ITO3UTUBHBIX BHYTPEHHHUX
YOEKACHMI, COOTBETCTBYOIIMX TPAAUIIMOHHBIM  IIGHHOCTAM  POCCHHICKOrO  OOIIECTBa,
paCIINpeHne KU3HEHHOIO OITBbITA M OIBITA AEATEABHOCTH B IIPOIIECCE PEAAM3AIINN OCHOBHBIX

HaHpaBACHI/IfI BOCIIUTATEABHOM ACATEAPHOCTH, B TOM YHCAC B 9aCTH:

1) rpaskaamckoro BocrmTaHmMs:
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C(hOPMUPOBAHHOCTD ~ I'PAKAAHCKOH  ITO3UIMU  OOYYaroIerocs Kak aKTUBHOIO U
OTBETCTBEHHOIO YACHA POCCHICKOIO ODIIECTBA;

OCO3HAHHE CBOMX KOHCTHTYLHOHHBIX IIpaB M OOA3aHHOCTEH, VBAKEHHE 3aKOHA U
IIPaBOIIOPAAKA;

TOTOBHOCTH K COBMECTHOH TBOPYECKOHM ACATEABHOCTH IIPH CO3AAHHH YIEOHBIX IIPOEKTOB,
peleHIH yIeOHBIX U ITO3HABATEABHBIX 3aA44, BRIIIOAHECHHH OHMOAOTHYECKUX 9KCIIEPHUMEHTOB;

CIIOCOOHOCTB ~ OIIPEACAATH COOCTBEHHYIO IIO3HIIMIO IO OTHOIINEHHUIO K ABACHHAM
COBPEMEHHOM KU3HU U OOBACHATD €€;

YMCHHE YIUTHIBATH B CBOUX ACHCTBUAX HEOOXOAUMOCTb KOHCTPYKTUBHOTO B3aUMOACHCTBISA
ATOACH C PasHBIMH YOEKACHUAMH, KYABTYPHBIMHU IIEHHOCTAMHU H COIIMAABHBIM IIOAOKCHHEM;

TOTOBHOCTh K COTPYAHHYECTBY B IIPOIIECCE COBMECTHOIO BBIIOAHECHHA yICOHBIX,
IIO3HABATEABHBIX U HCCACAOBATEABCKHX 33A2Y, YBAKUTEABHOIO OTHOILICHUA K MHEHUIO
OIIIIOHEHTOB IIPH OOCYKACHUU CIIOPHBIX BOIIPOCOB OMOAOTHYECKOTO COACPIKAHNIS;

TOTOBHOCTB K FYMaHI/ITapHOfI %8 BOAOHTCPCKOI;‘I ACATEABHOCTH,

2) NATPUOTHYIECKOTO BOCIIUTAHMA:

cpOpMHPOBAHHOCTH POCCHICKON I'PAKAAHCKOM MACHTHIHOCTH, ITATPUOTU3MA, YBAKEHUA K
CBOEMY HAPOAY, 9YyBCTBa OTBETCTBEHHOCTH IlepeA POAMHOIL, ropAOCTH 3a CBOM Kpail, CBOXO
Poamny, cBOI A3BIK U KYABTYPY, IIPOIITAOE M HACTOAIIEE MHOIOHAITMOHAABHOTO HapoAa Poccrm;

IICHHOCTHOE OTHOIIICHHE K TPHPOAHOMY HACACAHUIO M ITAMATHHKAM IIPHPOABL,
Aoctmxenuam Poccun B Hayke, HCKyCcCTBE, CIIOPTE, TEXHOAOTHAX, TPYAE;

CIIOCOOHOCTD OIIEHHBATH BKAGA POCCHICKUX YUEHBIX B CTAHOBACHHUE U Pa3BUTHE OMOAOTHH,
ITOHIMAHUA 3HAYEHUSA OHMOAOIMU B IIO3HAHUH 3aKOHOB IIPHPOABI, B KH3HH YEAOBEKA H
COBPEMEHHOI'O OOIIECTBA;

HACHHAS YOCKACHHOCTD, TOTOBHOCTD K CAYKE€HMIO H 3arure OredecTBa, OTBETCTBEHHOCTb

32 €ro CyABOY;

3) AYXOBHO-HPABCTBEHHOIO BOCIIHTAHHS:
OCO3HAHHUE AYXOBHBIX IIEHHOCTEH POCCHICKOTO HAPOAQ; CDOPMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHMSA, STHYECKOTO IIOBEACHHS;
CIIOCOOHOCTD OIICHHBATH CHTYAIHMIO M IIPUHUMATH OCO3HAHHBIC PEIICHUA, OPUEHTHPYACH
Ha MOpaAI)HO-HpaBCTBCHHI)IC HOprI 1 ICHHOCTH,
OCO3HAHHUE AUYHOTO BKAAAQ B IIOCTPOEHUE YCTORIHBOIO OYAYIIIETO;
OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POAHUTEASAM, CO3AAHHIIO CEMbH HA OCHOBE OCO3HAHHOTO

IIPUHATAA IIEHHOCTEH CEMEMHOM KU3HI B COOTBETCTBHH C TPAAUITUAMH HapoAoB Poccum;

4) 3CTETUYECKOIO0 BOCIIMTAHHA:
5CTETUYECKOE OTHOIIECHHE K MHUPY, BKAIOYAS ICTETHKY OBITA, HAYYHOIO U TEXHIYIECKOTO
TBOPYECTBA, CIIOPTA, TPYAA, OOINIECTBEHHBIX OTHOIIICHHH;
ITOHUMAHHE SMOITMOHAABHOTO BO3ACHCTBIA ’KIBOU IIPHPOABI U €€ IIEHHOCTH; TOTOBHOCTD K
CAMOBBIPAKEHIIO B PA3HBIX BUAAX UCKYCCTBA, CTPEMACHHE IIPOABAATD

Ka4eCcTBa TBOp‘{CCKOﬁ AMTYIHOCTH,

5) ¢usuueckoro Bocruranms:

IIOHMMAHNE U PEAAU3AIIHA 3A0POBOTO 1 OE30I1aCHOTO 00pasa KU3HM (3AOPOBOE ITHTAHIE,
COOAIOACHUE THIMEHHYECKUX IIPABHA M HOPM, COAAAHCHPOBAHHBIN PEKUM 3aHATHH U OTABIXA,
peryaapHad usmdeckad aKTHBHOCTB), OEPEKHOIO, OTBETCTBEHHOIO M  KOMIIETEHTHOIO
OTHOIIIEHUA K COOCTBEHHOMY (DU3MYECKOMY U IICUXHYECKOMY 3A0POBBIO;

IIOHMMAHNE IICHHOCTH IIPaBUA HHAMBHAYAABHOTO 1 KOAAEKTHBHOIO OE30ITACHOIO

IIOBECACHUS B CUTYaIlUAX, yrpon(a}omnx SAOpOBb}O " KM3HU AIOACEI;
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OCO3HaHHC HOCACACTBI/Iﬁ n HCHPI/IHTI/IH BpCAHbIX HpI/IBI)I"ICK (YHOTPC6A€HI/IH AAKOTI'OAA,

HAPKOTHKOB, KyPEHU);

6) TPYAOBOT'O BOCIIUTAHWS:
IOTOBHOCTb K TPYAY, OCO3HAHUE IICHHOCTH MACTEPCTBA, TPYAOAIOOHE;
TOTOBHOCTB K AKTUBHOM ACATEABHOCTH TEXHOAOIMYECKON M COLMAABHON HAIIPABACHHOCTH,
CIIOCOOHOCTD MHULIUUPOBATH, IIAAHUPOBATH U CAMOCTOATEABHO BBIIIOAHATD TAKYIO ACATCABHOCTB;
UHTEPEC K PasANYHBIM cdepam IpOdECCHOHAABHON AEITEABHOCTH, YMEHUE COBEPIIATH
OCO3HAHHBII BEIOOP OYAyIIEH PO ECCH U PEaAN30BBIBATH COOCTBEHHBIC )KU3HEHHBIC ITAAHBI;
FOTOBHOCTB H CIIOCOOHOCTh K OOPAa30BAHHIO U CAMOOOPA3OBAHHIO HA IIPOTHKEHUU BCEH

JKU3HU;

7) 3KOAOIMYECKOI'0 BOCIIMTAHMA:

9KOAOTHYECKH IIEACCOOOPA3HOE OTHOIIECHHE K IIPUPOAE KAK MCTOYHUKY JKU3HH Ha 3EMAE,
OCHOBE €€ CYIIECTBOBAHUS;

IIOBBIIIICHUE YPOBHA 9KOAOTHYECKON KYABTYPBEL: IIPHOOPETCHHE OIBITA IIAAHHPOBAHEUS
ITOCTYITKOB M OIIEHKH UX BO3MOKHBIX ITOCACACTBHIT AASl OKPYZKAFOITIEH CPEABI;

OCO3HAHHUE I'AOOAABHOTO XapaKTePa SKOAOTHIECKHX IIPOOAEM M Iy TEH UX PEIIICHHS,

CIIOCOOHOCTh HCIIOAB30BATh IIPHOOpETAEMBbIE IIPU H3YYE€HUN OHWOAOTHH 3HAHUA H
YyMEHHUA IIPH PEIIEHHH IIPOOAEM, CBA3AHHBIX C PAIIHOHAABHBIM IIPUPOAOIIOAB30BAHHEM
(cobArOAEHHE TIPABHA IIOBEACHHA B IIPUPOAE, HAIIPABACHHBIX Ha COXPaHEHHE pPaBHOBECHA B
9KOCHCTEMAX, OXPAHy BHAOB, 9KOCHCTEM, ODHOChEpb);

AKTUBHOE HEIPHUATHE AEHCTBUM, IIPUHOCAIINX BPEA OKPYKAIOIIEH IIPUPOAHOM CPEAE,
YyMEHHE IIPOTHO3UPOBATH HEOAATOIPHATHBIE SKOAOIHYECKUE IIOCACACTBHA IIPEAIIPUHIMAECMBIX
AEHCTBUI U IIPEAOTBPAIIATD HX;

HAAUYIHE Pa3BATOTO 9KOAOTHYECKOTO MBIIIACHHSA, 3KOAOTHYECKOM KYABTYPHI, OIIBITA
AEATEABHOCTH ~ 3KOAOTHYECKOH  HAITPABACHHOCTH, YMEHHA PYKOBOACTBOBATBCA MMM B
IIO3HABATEABHOM, KOMMYHHUKATUBHON M CONMAABHOH IIPAKTHUKE, TOTOBHOCTH K YJACTHIO B

HpaKTI/I‘-ICCKOI‘/'I ACATCABHOCTH SKOAOTHYECKOM HaHpaBACHHOCTI/I;

8) nennocru HayuHOrO MO3HAHMSA:

chOPMUPOBAHHOCTE ~ MHUPOBO33PEHUA, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pasBUTHA HAyKd M OOINECTBEHHOM IIPAKTHKH, OCHOBAHHOIO Ha AHAAOLE  KYABTYP,
CIIOCOOCTBYIOIIEIO OCO3HAHHIO CBOETO MECTA B IIOAUKYABTYPHOM MHPE;

COBEPIIIEHCTBOBAHHE A3BIKOBOH M YHTATEABCKOHN KYABTYPBI KAK CPEACTBA B3aHMMOACHCTBHSA
MEKAY AFOABMH W ITO3HAHHUA MHUPA,;

IIOHIMaHHue CHemUu(UKH OMOAOTMU KAK HAYKH, OCO3HAHHA €€ POAH B (POPMHPOBAHUI
PAIIMOHAABHOIO ~ HAYYHOIO  MBIIIACHHUS, CO3AAHHH  IIEAOCTHOIO  IIPEACTABACHHA OO0
OKPYKAFOITIEM MUpPE KaK O CAMHCTBE IIPUPOABI, Y€AOBEKA U OOINECTBA, B IIO3HAHUU IIPUPOAHBIX
3aKOHOMEPHOCTEH 1 PEIICHIH IIPOOACM COXPAHEHUS IIPUPOAHOTO PABHOBECHS;

YOEKAEHHOCTb B 3HAYHMOCTH OHOAOTHH AAf COBPEMEHHOM IIMBHAHM3AIINN: OOECIICUCHUA
HOBOI'O YPOBHA Pa3BUTHA MEAUIIUHBI, CO3AAHHE IIEPCIEKTUBHBIX OMOTEXHOAOTHH, CIIOCOOHBIX
peIIaTh PecypcHbIE IPOOAECMBI Pa3BUTHA YEAOBEYECTBA, IIOMCKA ITyTEH BBIXOAA M3 TAOOAABHBIX
9KOAOTHYECKHX IIPOOAEM U ODECIIEUEHNs IIEPEXOAA K YCTOMIHUBOMY Pa3sBUTHIO, PAITHOHAABHOMY
HICIIOAB30BAHUIO IIPUPOAHBIX PECYPCOB B (DOPMHUPOBAHIIO HOBBIX CTAHAAPTOB 7KU3HII;

3AaMHTEPECOBAHHOCTD B IIOAYICHHH OHMOAOTHYECKUX 3HAHHUH B IIEAAX ITOBBIIICHUA OOIIE
KYABTYPBI, €CTECTBEHHO-HAYYHOW TIPAMOTHOCTH, KAaK COCTABHOM dYaCTH (DYHKIMOHAABHON
IPAMOTHOCTH OOYYAFOIIHXCA, POPMUPYEMOMH IIPU U3YIECHUU OHOAOTHH;

IIOHHMMAaHHE CYIIIHOCTH MCTOAOB IIO3HAHUA, HCIIOAB3YEMBIX B CCTCCTBCHHBIX HAVKaX,
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CIOCOOHOCTH HCIIOAB30BATH IIOAYYACMBIC 3HAHHUA AAf AHAAM3a U OOBACHECHUSA ABACHUM
OKPYIKAIOIIIETO MHpPA U IIPOHCXOAAIIUX B HEM H3MCHCHHII, YMEHHE ACAATh OOOCHOBAHHBIC
3AKAFOUCHUS HA OCHOBE HAVYHBIX (DAKTOB M HMEFOIIHUXCA AAQHHBIX C I[EABO ITOAYICHUS
AOCTOBEPHBIX BBIBOAOB;

CIIOCOOHOCTD CAMOCTOSITEABHO HCIIOAB30BATh OHMOAOTHYECKHE 3HAHHUA AAS PCIICHUSA
IIPOOAEM B PEAABHBIX JKU3HECHHBIX CHTYALINAX;

OCO3HAHUE I[CHHOCTH HAYYHOM ACSITEABHOCTH, TOTOBHOCTB OCYILECTBAATH IIPOCKTHYIO U
HICCACAOBATEABCKYIO ACATEABHOCTD HHAUBHUAYAABHO U B IPYIIIIC;

FOTOBHOCTh M CIIOCOOHOCTH K HEIPEPHIBHOMY OOPA3OBAHHUIO M CAMOOOPA3OBAHUIO, K
AKTUBHOMY ITOAYYCHHMIO HOBBIX 3HAHHH 110 OHOAOTHH B COOTBETCTBHU C JKU3HECHHBIMHU
IOTPEOHOCTAMI.

B mporecce AOCTIIKEHIA AHIHOCTHEIX PE3YABTATOB OCBOCHHA OOYIAIOIIIMECA IIPOrPAMMBI
CpeAHEro oOIero oOpa3oBaHHsA y OOYYAOIINXCSH COBEPIICHCTBYETCH —SMOIIMOHAABHBIN
HMHTEAACKT, IIPEAITOAATAIOITHE CPOPMHPOBAHHOCTB:

CAMOCO3HAHMSA, BKAIOUAFOIIETO CIIOCOOHOCTD IIOHUMATh CBOE SMOIMOHAABHOE COCTOSHUE,
BUAETD HAITPABACHHA PA3BUTHA COOCTBEHHOMN SMOIIMOHAABHOH cpephl, OBITH YBEPEHHBEIM B CE0€;

CaMOPEIyAHUPOBAHMUSA, BKAIOUAIOIIETO CAMOKOHTPOAD, YMEHUE IIPHHUMATH OTBETCTBEHHOCTb
32 CBOE ITIOBEACHHE, CIIOCOOHOCTD aAAIITHPOBATHCA K SMOLIMOHAABHBIM H3MCHCHIAM H IIPOABAATD
IIOKOCTD, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIINN, BKAFOYAOIIEH CTPEMACHHE K AOCTIDKCHHIO IIEAH U YCIEXY,
OITHMH3M, HHUIIIATUBHOCTD, YMCHHE ACHCTBOBATD, HICXOASl M3 CBOUX BO3MOKHOCTEI;

SMIIATUH, BKAFOYAIOIIEH CIOCOOHOCTh ITOHHMATh 3MOITHOHAABHOE COCTOSIHHE APYIUX,
VYIUTBIBATH €r0 IIPH  OCYIIECTBACHUN KOMMYHUKAITHH, CIIOCOOHOCTB K COYYBCTBUIO H
COIIEPE/KUBAHMUIO;

COIIMAABHBEIX ~ HaBBIKOB, BKAIOYAIOIIUX CIOCOOHOCTH BBICTPAUBATH OTHOINEHHUA C

ApyrI/IMI/I AYOADPMU, 3216OTI/ITI)CH, HpOHBAHTb I/IHTCPGC %8 paspemaTb KOH(pAHKTbI.

METAITPEAMETHDBIE PE3YAbBTATDI

MerarpeAMeTHBIE PE3YABTATHI OCBOCHUA YYIEOHOro Ipeamera «bBroaornma» BKAOYAFOT:
3HAYUMBIC AAfl  (DOPMHPOBAHHA MHPOBO33PECHUA  OOYYAIOIINXCH  MEKAUCIIHIIAMHAPHEIC
(MEKIIPEAMETHBIC) OOIIEHAYYIHBIC IIOHATHA, OTPAKAOIIHIE [IEAOCTHOCTD HAYIHOH KAPTUHBL MEPA
u crennudHUKy METOAOB ITO3HAHMSA, HCIIOAB3YEMBIX B €CTECTBEHHBIX HAYKAX (BEIECTBO, SHEPIUA,
ABACHHE, IIPOIECC, CHCTEMa, HAYIHBIN (PAKT, IPHHIIHIL, [HUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHs, HNCCACAOBAHHE, HAOAIOACHHE, H3MEPCHHE, SKCICPHUMEHT U APYIWC); YHHBEPCAABHBIC
yaeOHbIe ACHCTBUA (IIO3HABATEABHBIC, KOMMYHHKATHBHBIC, PEIyASTUBHBIE), OOECIEUMBAOIIHIE
dopmupoBanne (OYHKIIHOHAABHOH IPAMOTHOCTH H COIMAABHOM KOMIIETEHIIMH OOYYarOIIUXCH;
CIIOCOOHOCTD obyuarormmxcs HCIIOAB30BATh OCBOCHHBIE MEKAUCIIUIIAMHAPHEIE,
MHPOBO33PEHUYECKHE 3HAHWUA M YHUBEPCAABHBIC VIEOHbBIE ACHCTBHA B IIO3HABATEABHOH W
COLIMAABHOH ITPAKTHUKE.

B pesyabrare wm3ydeHms OHOAOrMH Ha YPOBHE CPEAHErO OOIIEro OOpa3oBaHUA Y
oOydarorteroca OyAyT cOpPMUPOBAHBI ITO3HABATEABHBIC YHHUBEPCAABHBIC yIeOHBIE ACHCTBHA,
KOMMYHUKATUBHBIC YHUBEPCAABHBIC YICOHBIE ACHICTBHUSA, PEIVAATHBHBIC YHHBEPCAABHEIE YICOHBIC

ACﬁCTBHH, COBMECTHAA ACATCABHOCTD.

ITo3zHaBaTeAbHBIE YHHBEPCAABHBIE y4ueOHBIE ACHCTBHA
Basosbie Aormueckue AeiicTBuA:

CaMOCTOATEABHO (POPMYAHPOBATE M AKTYaAH3HPOBATH ITPOOAEMY, PacCMATPHBATH €c
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BCECTOPOHHE;

HICIIOAB30BATH IIPH OCBOCHNN 3HAHIIH IIPHEMBI AOTITYECKOTO MBIIIACHIA (AHAAN32, CHHTE34,
CpaBHEHUSA, KAaCCH(DUKAIIMH, OOOOIIECHHSA), PACKPHIBATH CMBICA OHOAOIMYECKUX ITOHATHIT
(BBIACAAITH MIX XapaKTEPHBIC IIPU3HAKH, YCTAHABAUBATD CBA3H C ADYTUMU ITOHATUAMEE);

OIIPEACAATD IIEAH AECATCABHOCTH, 3aAaBasd IMAPAMETPBI H KPUTECPUHM HX AOCTILKCHHS,
COOTHOCHUTD PE3YABTATHL ACATEABHOCTH C IIOCTABACHHBIMU IICAAMI;

HCIIOAB30BATh OMOAOTMYECKHE ITOHATHA AASl OOBACHEHHSA (DAKTOB M ABACHUN (KUBOM
IIPHPOABI;

CTPOUTH AOIMYECKHIE PACCYKACHUA (MHAYKTHBHBIC, ACAYKTUBHBIC, 10 AHAAOTHH), BBIABAATD
3aKOHOMEPHOCTH W IIPOTUBOPEYHA B PACCMATPUBACMEIX ABACHUAX, (POPMYAHUPOBATH BBIBOABI U
3AKAFOYCHUS;

IIPHMEHATH CXEMHO-MOACABHBIE CPEACTBA AAfA IIPEACTABACHHA CYIICCTBEHHBIX CBA3CH M
OTHOIIICHUI B H3YY4CMBIX OHMOAOIMYCCKAX OOBEKTAX, 4 TAKIKE IIPOTHBOPEYMIl PA3HOTO POAA,
BBIIBACHHBIX B PA3AHYHBIX HH(OPMALIMOHHBIX HCTOYHIKAX;

pa3spabaThIBAT IIAAH PEIICHHUA IIPOOAEMBL C YIETOM AaHAAM3A UMEFOIIXCA MATCPUAABHBIX I
HEMATEPHUAABHBIX PECYPCOB;

BHOCHTb KOPPEKTHBEI B AEGATEABHOCTb, OIICHHBATH COOTBETCTBHE PE3YABTATOB IIEAAM,
OILICHUBATH PUCKHU IIOCACACTBUN ACATEABHOCTH;

KOOPAMHUPOBATh U BBHITOAHATH PaOOTy B  YCAOBHAX PEAABHOIO, BHPTYAABHOIO U
KOMOMHHPOBAHHOI'O B3aUMOACHCTBIS;

PasBHBATH KPEATHBHOE MBIIIIACHIE IIPU PEIIICHIN JKU3HECHHBIX IIPOOACM.

Ba3oBble HCCACAOBATEABCKHE ACHCTBHA:

BAAAETh HABBIKAMH yIEOHO-HCCAEAOBATEABCKOM H IIPOEKTHOM AEATEABHOCTH, HABBIKAMH
pasperrieHusa IIpOOAEM, CITOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOATEABHOMY IIOHCKY METOAOB
pEeIeHus IPAKTHIECKIX 3aAaY, IPUMEHEHHIO PA3AUIHBIX METOAOB ITO3HAHMS,

HCIIOAB30BATh PA3AHYHBIE BHABI ACATEABHOCTH II0 IIOAYYEHHIO HOBOIO 3HAHHSA, €ro
MHTEPIIPETAINH, IPEOOPA3OBAHUIO U IIPUMCHEHUIO B YICOHBIX CHTYALUAX, B TOM HYHCAC IIPH
CO3AAHHM YIEOHBIX U COITHAABHBIX IIPOCKTOB;

opMUPOBATE HAYYHBIN TUIT MBITIACHUSA, BAAAECTh HAYIHON TEPMUHOAOTHEH, KAFOYEBEIMH
HMOHATHAMU ¥ METOAAMIT;

craBuTh 1 (POPMYAHPOBATH COOCTBEHHBIC 3aAaYH B OOPA30BATEABHOH AEATEABHOCTH U
’KU3HEHHBIX CHTYaIIHAX;

BBIABAATD IIPUYIHHHO-CACACTBCHHBIC CBA3H U AKTYAAH3HNPOBATD 3aAA9Y, BHABATATH THIIOTE3Y
ee perreHus, HAXOAUTb APIYMEHTHI AASl AOKA3ATEABCTBA CBOUX YTBEP/KACHNII, 3aAABATH IIAPAMETPEI
U KPUTEPHUH PEIIICHIS;

AHAAM3UPOBATD IIOAYIEHHBIC B XOAE PEINEHUA 3aAAYH PE3YABTATI, KPUTHIECKH OIICHHBATD
X AOCTOBEPHOCTb, IIPOTHO3NPOBATH U3MCHEHIE B HOBBIX YCAOBHSAX;

AABaTh OIICHKY HOBBIM CHUTYAIIUAM, OIICHUBATH IIPUOOPETCHHBIN OIIBIT;

OCYIIECTBAATh IIEACHAIIPABACHHBIN IIOHCK IIEPEHOCA CPEACTB K CIIOCOOOB ACHCTBUA B
PO ECCHOHAABHYIO CPEAY;

YyMETb  IIEPEHOCHTH 3HAHHA B  IIO3HABATEABHYIO U  IIPAKTHYECKYIO  OOAACTH
KU3HEACATEABHOCTH;

YMETh HHTEIPHPOBATH 3HAHUSA U3 PA3HBIX IIPEAMETHBIX OOAACTEH;

BBIABUTATH HOBBIC HACH, IIPEAAATATH OPHUIMHAABHBIC IIOAXOABI U PEIICHHUSA, CTABUTDH
IIPOOAEMBI U 3aAA9H, AOIIYCKAIOIIUE AABTCPHATUBHBIC PEIIICHUAL.

Pa6ora c madgopmanueii:

OPHEHTHPOBATBCA B PA3AMYHBIX HMCTOYHHUKAX HMHPOpMAIUK (TEKCTe y4eOHOro Iocoou,
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HAYYHO-IIOIYAPHOI AHTEPATYPE, OHOAOTHIECKIX CAOBAPAX U CIPABOYHHUKAX,

KOMITBPIOTEPHBIX 0a3aX AaHHBIX, B VIHTEpHETE), aHAANZUPOBATD HH(POPMAIHIO PA3AMIHBIX
BHAOB 1 (OPM  IIPEACTABACHHA, KPHIUYCCKH  OLEHHUBATD €€  AOCTOBEPHOCTH  H
HEIIPOTUBOPEYUBOCTE;

dOpMyAHPOBATD 3aIPOCH U IIPUMEHATH PA3AHYHBIC METOABI IIPH IIOHMCKE H OTOOpE
buoAormyeckoil nHGOPMAIINN, HECOOXOAUMOH AAS BBIITOAHCHHSA YICOHBIX 3aAAY;

HIPHOOPETATh OIBIT HCIOAB3OBAHNA HH(MOPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOAOTHH,
COBEPIIICHCTBOBATH KYABTYPY AKTHBHOIO HCITOAB3OBAHHSA PA3AHMYHBIX IIOMCKOBBIX CHCTEM;

CAMOCTOATEABHO BBIOHPATH OITHMAABHYIO (POPMY IIPEACTABACHUA OHOAOTHIECKOM
nudopManuu (CXemsl, rpadUKN, AUATPAMMBIL, TAOAUIIBL, PUCYHKH U APYTOE);

HCIIOAB30BATh HAYYHBIH fA3BIK B KAYECTBE CPEACTBA IIPH PadOTE € OHOAOTHYECKOMH
nHOpPMAIIUEH: IPUMEHATb XHMHOYECkHe, (DU3HYECKHE U MATEMATUYECKHE 3HAKH H
CHMBOABL, (OPMYABL, aOOpPEBHATYPY, HOMEHKAATYPYy, HCIOAB30BATh H IIPEOOPA3OBHIBATH
3HAKOBO-CHMBOAITYIECKUE CPEACTBA HATASAHOCTH;

BAAQACTh HABBIKAMU PACIO3HABAHHMA M 3amuThl HHAOPMAINN, HH(OPMAITHOHHON

0E30IMaCHOCTU AUYHOCTH.

KoMMyHMKAaTHBHEBIE YHUBEPCAABHBIE y4eOHBIE AEHCTBUA
OO0menue:

OCYIIIECTBAATh KOMMYHHUKAIIMH BO BCEX cPepax KU3HH, aKTUBHO y4aCTBOBATH B AHAAOIE
HAM AMCKYCCHHU IIO CYIIECTBY OOCY’KA2€MOM TeMbI (YMEHUE 3aAaBaTh BOIIPOCHI, BEICKA3BIBATH
CY’KACHUA OTHOCHTEABHO BBIIOAHEHHSA IIPEAAATAEMOH 32AQYM, YYHTBIBATD HHTEPECHl K
COTAACOBAHHOCTD TO3UIINH APYTUX YIACTHUKOB AMAAOTA HAW AMICKYCCHH);

pacIIo3HaBaTh HEBEPOAABHBIE CPEACTBA OOINEHHSA, IIOHUMATH 3HAYCHHE COITMAABHBIX
3HAKOB, IIPEAITOCBIAOK BO3HUKHOBEHUA KOH(MAUKTHBIX CHTYAIIHH, YMETh CMAIYaTh KOH(MAUKTB 1
BECTH IIEPETOBOPEI;

BAAACTh PA3AHMYHBIMU CIIOCOOAMU OOINEHHA M B3aUMOAECHCTBHUA, ITOHUMATh HAMEPEHUA
APYIHUX AIOACH, IIPOABAATH YBAKHTEABHOE OTHOIIEHHE K COOECEAHHKY U B KOPPEKTHOM dpopme
dOpPMYAHPOBATH CBOU BO3PAKCHIIS;

Pa3BEPHYTO U AOTHYHO M3AATATh CBOXO TOUKY 3PEHNA C UCIIOAB30OBAHIEM A3BIKOBBIX CPEACTB.

CoBMecTHAA AEATEABHOCTD:

IIOHUMATh U HCIIOAB30BATH IIPEUMYIIECTBA KOMAHAHONM M MHAUBHAYAABHOM PaOOTHI IIpH
peIIeHIH OMOAOIIYECKON IIPOOAEMEL, OOOCHOBBIBATH HEOOXOAUMOCTD IIPUMEHEHUSA I'PYIIIIOBBIX
dopM B3aUMOAEHCTBHUA IIPH PEIICHIN YIEOHON 3aAQYM;

BBIOMPATh TEMATHKY M METOABI COBMECTHBIX ACHCTBUI C YYE€TOM OOINMHX HHTEPECOB H
BO3MOJKHOCTEH KAKAOTO YACHA KOAACKTHBA,

IIPUHAMATD IIEAH COBMECTHOM AEATEABHOCTH, OpPraHU3OBBIBATE M KOOPAMHHPOBATH
AECHCTBHA IO €€ AOCTH/KEHHUIO: COCTABAATE ITAQH ACHCTBHUI, PACIIPEACAATD POAH C YYE€TOM MHEHHH
Y4aCTHHKOB, OOCY?KAQTh PE3YABTATHI COBMECTHON PabOTHI;

OIICHUBATH KAYECTBO CBOCTO BKAAAQ M KAKAOTO YIACTHHKA KOMAHABI B OOITIHIT
PE3YABTAT IO Pa3pabOTAHHBIM KPUTEPUAM;

IIPEAAATATH HOBBIE IIPOEKTHI, OLEHUBATH UACHU C IIO3UIINN HOBU3HBI, OPUTHHAABHOCTH,
HPAKTUIECKON 3HAYUMOCTH;

OCYIIIECTBAATH O3UTHUBHOE CTPATEIMYECKOE ITOBEACHHE B PASAMYHEIX CHUTYAIINAX, IIPOABAATD

TBOPYECTBO U BOOOPAKEHNE, OBITh HHULINIATHBHBIM.
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PeryaaTuBHBIE YHHUBEpPCAABHBIE yI€OHBIE ACHCTBHA
Camoopranusanys:

HCIIOAB30BATh OHMOAOTHYECKHE 3HAHUA AAf BBIABACHUA IIPOOAGM U HX PEIICHHUA B
JKHU3HEHHBIX 1 YICOHBIX CHTYALINAX;

BEIOMPATH HA OCHOBE OMOAOTMYECKAX 3HAHUI IIEACBBIE I CMBICAOBBIE YCTAHOBKU B CBOHX
ACHCTBHAX M ITOCTYIKAX IIO OTHOIIEHHIO K KUBOU IIPHPOAE, CBOEMY 3AOPOBBIO M 3AOPOBBIO
OKPYKAFOIITHX;

CAMOCTOATEABHO OCYIIECTBAATD ITO3HABATCABHYIO ACATEABHOCTD, BBIABAATH IIPOOACMEL,
craBuTh U (POPMYAHPOBATH COOCTBEHHBIE 33Aa9H B OOPA30BATEABHOH ACATEABHOCTH K
KU3HEHHBIX CHTYaITUAX;

CAMOCTOATEABHO COCTABAATDH IIAQH PEIICHUA IIPOOAEMBI C YIETOM HMEIOIIUXCA PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH H IIPEAIIOYTCHHUIT;

AaBATB OIIEHKY HOBBIM CHUTYAITHAM;

PACIIIPATD PAMKH y9€OHOTO IIPEAMETA HAa OCHOBE AUYHBIX IIPEAITOYTECHHI;

AEGAATh OCO3HAHHBII BBIOOpP, APIYMEHTHPOBATH €ro, OpaThb OTBETCTBEHHOCTb 34
perenue;

OIICHUBATD IIPUOOPETEHHBII OIIBIT;

CIOCOOCTBOBATE (POPMHUPOBAHHUIO U IIPOABACHHUIO IMIHPOKOH SPYAUILINN B PA3HBIX OOAACTAX
3HAHUI, IIOCTOAHHO IIOBBIIIIATh CBOM OOPa30BATEABHBIN 1 KYABTYPHBIH YPOBEHb.
CaMOKOHTPOAB:

AaBaTb OIICHKY HOBBIM CHTYalllAM, BHOCHTH KOPPEKTHBBI B AEATEABHOCTH, OILICHHUBATDH
COOTBETCTBHE PEIYABTATOB IIEAAM;

BAAAETH HABBIKAMH ITO3HABATEABHON PePAEKCHN KAK OCO3HAHUSA COBEPIITAEMBIX ACHCTBUI 1
MBICAUTEABHBIX IIPOIIECCOB, UX PE3YABTATOB M OCHOBAHUI, MCIIOAB30BATh IIPUEMBI pedAeKCHN
AAS OIIEHKH CHTYAITHH, BBIOOPa BEPHOIO PEIIIEHU;

YyMETb OIIEHMBATh PHUCKH M CBOEBPEMEHHO IIPHHHUMATh PEIICHHsA 110 HX CHUKEHHIO;

IIPUHUMATH MOTHUBBL H API'YMEHTBI APYIHX IIPH AHAAU3E PE3YABTATOB ACATEABHOCTH;
ITpunarue ce6sa u Apyrux:

IIPUHUMATD CEOf, IOHUMAA CBOM HEAOCTATKI U AOCTOHHCTBA;

IIPUHUMATD MOTHBBI X APTYMEHTHI APYTHX IIPH AaHAAU3E PE3YABTATOB ACATEABHOCTH;

IIPU3HABATH CBOE IIPABO U IIPABO APYTHX Ha OIIHOKH;

paSBI/IBaTb CIIOCOOHOCTD ITOHUMATD MI/Ip C ITO3UITHUI ,A,perl"O YCAOBEKaA.

ITPEAMETHDBIE PE3YAbBTATDBI

IIpeameTrHBIE PE3yABTATHI OCBOEHHUA COAEpKAaHUA ydeOHOro Ipeamera «bumororms» Ha
YTAYOAEHHOM YPOBHE OPHUEHTUPOBAHBI HA OOECIIeYeHre IPOPUABHOIO OOyIEHUA OOYIAFOITUXCA
Oomoaornn. OHH BKAIOYAIOT: CHEIU(DUIECCKHE AAS OMOAOTHMH HAYYHBIC 3HAHUA, YMCHHA U
CIOCOOBI  ACHCTBHII IIO OCBOEHHIO, HHTEPIPETAIIMH U IIPEOOPA3OBAHUIO 3HAHUI, BHABI
ACATEABHOCTH TIO IIOAYYEHUIO HOBBIX 3HAHNIN U UX IIPHUMEHEHHIO B PA3ANYHBIX YICOHBIX, 4 TAKKE
B PEAABHBIX KU3HEHHBIX CUTyarnuaAx. [[peAmeTHBIC pe3yABTATHI IIPEACTABACHBI 110 TOAAM H3YICHHA.

ITpeAmeTHBIE PE3YABTATH OCBOCHHA yaeOHOTO peamera «buororua» B 10 xaacce
AOAKHBI OTPAKATh:

cOPMHUPOBAHHOCTH 3HAHUI O MECTE M POAN OMOAOTHH B CHCTEME CCTECTBEHHBIX HAYK, B
pOPMHPOBAHUH €CTECTBEHHO-HAYYHON KAPTHHBI MHPA, B ITO3HAHUN 3aKOHOB IIPUPOABI U
PEIIEHIH IIPOOAEM PAITHOHAABHOTIO IIPHPOAOIIOAB30BAHNA, O BKAAAE POCCUICKHX U 3aPYOEKHBIX
VYEHBIX B PA3BUTHE OMOAOIUN;

BAAACHHE CHUCTEMOM OMOAOIIYECKITX 3H9.HI/II>'I, KOTOpPasd BKAFOYACT: OCHOBOITOAAI'aFOIIIHIC
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OHOAOIMYECKNE TEPMUHBI U HOHATHA (KU3Hb, KACTKA, OPraHHU3M, METADOAH3M, TOMEOCTa3,
CAMOPEIYAAIINA, CAMOBOCIIPOU3BEACHHUE, HACAEACTBEHHOCTD, U3BMEHYHBOCTD, POCT H Pa3BUTHE),
omorormyeckne Teopun (kaerounas rteopus 1. [lIBamma, M. Illaefiaena, P. Bupxosa,
XpoOMOcOMHasA Teopus HacAeAcTBeHHOCTH 1. Moprana), yaenus (H.V. BaBuaosa — o menTpax
MHOTOOOpasus U IIPOHCXOKACHUA KYABTYPHBEIX PACTEHUI), 3aKOHBI (CAMHOOOpPA3HsA IIOTOMKOB
IIEPBOTO ITOKOACHHSA, PACIIEIIACHHSA, YUCTOTHl TAMET, HE3aBHCUMOrO HacAeAoBanusA I'. Menaead,
TOMOAOTHYECKHX PAAOB B HaCAeACTBeHHOM wm3MenunBoctu H.V. Basmaosa), npuaImmims:
(KOMIIAEMEHTAPHOCTH);

BAQAGHHE  OCHOBHBIMH  METOAAMH  HAYYHOIO  IIO3HAHMA,  HCIIOAB3YEMBIMH B
OMOAOTMYECKAX HCCACAOBAHHAX JKHUBBIX OOBEKTOB (OIMCAHME, H3MEPEHHE, HaOAIOACHHE,
SKCIIEPUMEHT);

YMEHHE BBIACAATH CYIIECTBEHHBIE IIPHU3HAKH: BHPYCOB, KACTOK IIPOKAPHOT U SYKAPHOT,
OAHOKAETOYHBIX ¥ MHOTI'OKAETOYHBIX OPIaHH3MOB, B TOM YHCAE OakTepuil, TpHOOB, PACTCHHMH,
KHBOTHBIX U YEAOBEKA, CTPOECHUA OPIraHOB U CHCTEM OPTaHOB PACTEHHI, KHUBOTHBIX, YEAOBEKA,
IIPOIIECCOB  KU3HEACATEABHOCTH,  IIPOTEKAIOIIMX B OPraHM3MaX PACTCHHUH, KUBOTHBIX U
YEAOBEKA, OMOAOTHYECKHX IIPOIIECCOB: OOMEHA BEINECTB (METAOOAU3M), IIPEBPAINEHUS SHEPIHUH,
OpoxKeHHs, aBTOTPOMHOIO U reTepOTPOGPHOrO THIIOB ITHTaHUA, POTOCHHTE32 U XEMOCHHTE3A,
MHTO3a, MEHO032a, rAMETOreHe3a, SMOPHOTEHE3a, IIOCTAIMOPHOHAABHOTO Pa3BUTHA, PA3MHOKCHH,
HHAUBUAYAABHOIO PasBHTHA OpraHu3Ma (OHTOIEHE3a), B3aUMOAECHCTBHA I'€HOB, IETEPO3HCa,
HCKyCCTBEHHOI'O OTOOPA;

YMEHHE YCTAHABAUBATH B3aHMOCBA3U MEKAY OPIaHOMAAMH KACTKHM M HX (PYHKIHAMH,
CTPOEHUEM KAETOK PasHbIX TKAHEH M HX (DYHKIIMAMH, MEKAY OPraHAMHU M CHCTEMAMH OPIaHOB
y pacTeHuil, KUBOTHBIX H YEAOBEKA M HX (PYHKIHAMHU, MEKAY CHCTEMAMHU OPIaHOB M HX
PYHKIIHAME, MEKAY 9TAITAMH OOMEHA BEIIIECTB, STAIIAMU KACTOYHOTO ITHKAA M KU3HEHHBIX IIHKAOB
OPraHU3MOB, TAIIAMU SMOPHOHAABHOIO Pa3BUTHA, IFEHOTUIIOM U (PEHOTHUIIOM, (DEHOTHUIIOM U
dpakTOpamMu CpeABI OOHTAHHUS;

YMEHHE BBIABAATE OTANYUTCABHBIC IIPHU3HAKM KHUBBIX CHCTEM, B TOM YHCAC PACTCHHIH,
’KIBOTHBIX I YCAOBCKA;

YMEHHUE HCIOAB30BATh COOTBETCTBYIOIIHE aAPIYMEHTDI, ONOAOTHYIECKYIO TEPMUHOAOIUIO U
CHMBOAHKY AAfl AOKA32TEABCTBA POACTBA OPTAHU3MOB PA3HBIX CHCTEMATHYECKUX IPYIIIL;

YMEHHE PEIaTh OMOAOTUYECKIE 3aAAYH, BEIABAATD IIPUYNHHO-CACACTBEHHBIE CBA3SH MEHKAY
HCCACAYEMBIMU OHOAOIMYECKUMH IIPOIIECCAMH U SBACHUAMH, A€AATh BBIBOABI H IIPOIHO3EL HA
OCHOBaHUU ITOAYIEHHBIX PE3YABTATOB;

YMEHHE BBIIIOAHATH AAOOPATOPHBIE M IIPAKTHYECKHE PaOOTHI, COOAIOAATH IPABHAA IIPU
paboTe ¢ y4eOHBIM 1 AAOOPATOPHEIM OOOPYAOBAHHEM;

YyMEHUE BBIABHIATH TIHIIOTE3BI, IIPOBEPATh HX OKCIEPUMEHTAABHBIMUI CPEACTBAMH,
dopmMyAnpyH LIEAD HCCACAOBAHUA, AHAAUZHPOBATH IIOAYICHHBIC PE3YABTATHI U ACAATH BHIBOABL,

yMEHHUE YJIaCTBOBATH B YICOHO-HCCACAOBATEABCKON paboOTe IO OMOAOIHH, 3KOAOIHMU H
MEAHIIHHE, IIPOBOAUMOII Ha 0a3e IIKOABHBIX HAYYIHBIX OOIIECTB, U IIYOAUYHO IIPEACTABAATD
ITOAYICHHBIE PE3YABTATHI HA YUCHUYECKIX KOH(EPEHITHSAX;

yMEHUE OLIEHUBATH STUYECKUE ACIIEKTHI COBPEMEHHBIX HCCACAOBAHUI B 00AACTH OHOAOIHAN
U MEAUIUHBl (KAOHHPOBAHHE, HCKYCCTBEHHOE OIIAOAOTBOPEHHE, HAIIPABACHHOE H3MCHEHUE
reHOMa U CO3AAHHE TPAHCIEHHBIX OPTaHH3MOB);

YMEHHE OCYIIECTBAATE OCO3HAHHBIN BEIOOP OyAyIeil IpodecCHOHAABHOM ACATEABHOCTH B
00AACTH OMOAOTHH, MEAUIIMHBI, ONOTEXHOAOIUH, BETEPHHAPUH, CEABCKOIO XO3ACTBA, ITHIIEBOMH
IIPOMBIIIIACHHOCTH, YTAYOAATD IIO3HABATCABHBIN MHTEPEC, HAIIPABACHHBIH Ha OCO3HAHHBII

BEIOOp ~ COOTBETCTBYIOIIEH IHPOodeccur M IPOAOAKEHHE OHOAOTHYECKOTO OOpasoBaHUA B
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OPraHHU3AIHUAX CPEAHETO IIPO(ECCHOHAABHOIO H BBICIIIETO OOPAa30BAHMIA.

ITpeameTHBIE PE3YABTATH OCBOCHHA YaeOHOTO mpeamera «buororua» B 11 xaacce
AOAKHBI OTPAKATh:

chOpMUPOBAHHOCTD 3HAHMUI O MECTE H POAM OMOAOIMH B CUCTEME €CTECTBEHHBIX HAVK, B
dOopMUPOBAHUN COBPEMEHHON ECTECTBCHHO-HAYYHON KAPTHHBI MHpPA, B IIO3HAHHUM 3aKOHOB
IIPUPOABI U PEIIEHUH 3KOAOTHYECKHX IIPOOAEM HYEAOBEYECTBA, 4 TAKKE B PEIICHHH
BOIIPOCOB  PAIMOHAABHOIO  IIPUPOAOIIOAB3OBAaHHA, H B (POPMHPOBAHUU IIEHHOCTHOIO
OTHOIIICHUA K IIPUPOAE, ODIIECTBY, YCAOBEKY, O BKAAAC POCCHICKAX U 3aPYOC/KHBIX YICHBIX-
OHOAOIOB B PasBUTHE OMOAOITM;

YyMEHHE BAAAETh CHCTEMOM OHMOAOIMYECKHX 3HAHHI, KOTOPAfA BKAIOYAET OIPEACACHHA H
IIOHUMAHHUE CYIIHOCTH OCHOBOIIOAATAIOIIUX OHMOAOTHYECKHX TEPMHHOB M IOHATHH (BHA,
sKocucreMa, Omocdepa), Omosormueckme Tteopun (9BoAronmoHHas Teopusa Y. AapsuHa,
cuHTeTHYecKas Teopus spoarorun), yderus (A.H. CeseprioBa — o myTfax u HalIpaBACHHAX
spoArorun, B.J. Bepraackoro — o 6uocdepe), 3akonsr (renermdaeckoro pasaosecus A, Xapan u
B. Baiiabepra, sapoasimesoro cxoactBa K.M. bapa), mpasmaa (Mumammyma FO. AwnbOmxa,
5KOAOTHYECKON IIMPAMUABL SHEPTHH), runoTessl (rurroresa «wmpa PHK» V. I'mabepra);

yMEHHE BAAACTH OCHOBHBIMA METOAAMH HAYYHOIO IIO3HAHWSA, HCIIOAB3YCMBIMH B
OHOAOIMYECKAX HCCACAOBAHMAX JKHBBIX OOBEKTOB M JKOCHCTEM (OIIHMCAHHE, H3MEPEHHE,
HaOAFOACHHE, SKCIIEPUMEHT), CIIOCOOAMU BBIABACHHA M OIICHKU AHTPOIIOTEHHBIX H3MECHEHHUI B
IIPHPOAE;

YMEHHE BBIACAATD CYIIECTBEHHBIC IIPH3HAKI: BHAOB, OHOICOLIEHO30B, 3KOCHCTEM U
omocdepsl, CTAOHMAUZHPYIOIIETO, ABIDKYIIEIO M Pa3pBIBAIOINEIO ECTECTBEHHOIO OTOOpa,
AAAOIIATPHUYECKOIO M CUMIIATPHYECKOIO BUAOOOPA3OBAHUSA, BAUSHHA ABU/KYIITUX CHA 3BOAFOIIUIN
Ha TeHO(POHA ITOIYAALUH, IIPUCIOCOOACHHOCTH OPTraHU3MOB K CPEAC OOHTAHHSA, Y€PEAOBAHISA
HAIIPABACHHUI 9BOAIOIIHH, KPyTOBOPOTA BEIIECTB U IIOTOKA SHEPIHH B S9KOCHCTEMAX;

YMEHHUE YCTAHABAUBATD B3AUMOCBS3H MEKAY IIPOIIECCAME IBOAFOIIHH, ABH/KYIIIIMHI CHAAMI
AHTPOIIOrCHE3a, KOMIIOHCHTAMH PA3AHYHBIX JKOCHCTEM M IIPHCIIOCOOACHHUAMH K HHM
OPraHU3MOB;

YMEHUE BBIABAATD OTAHYUTEABHBIE IIPU3HAKI KHUBBIX CHCTEM, IIPUCIIOCOOACHHOCTD BUAOB K
cpeae oburaHHA, aAOMOTHYECKHX M OHMOTHYCCKHX KOMIIOHEHTOB 3SKOCHCTEM, B3aHMOCBA3CH
OPraHU3MOB B COOOIIECTBAX, AHTPOIIOICHHBIX H3MCHEHNI B 9KOCHCTEMAX CBOCH MECTHOCTH;

YMEHHUE HCIIOAB30BATh COOTBETCTBYIOIIUE APIYMEHTHI, OHOAOIMYECKYIO TEPMHHOAOTHIO U
CHMBOAUKY AAfl AOKA3aTE€ABCTBA POACTBA OPIaHH3MOB PAa3HBIX CHCTEMATHYCCKAX IPYIII,
B3AHMMOCBA3N OPTaHM3MOB M CPEABI OOMTAHNSA, CAHMHCTBA YCAOBEYCCKHX Pac, HEOOXOAMMOCTH
COXpaHEHUA MHOrOOOpasuA BHUAOB M 3KOCHCTEM KaK YCAOBHA COCYIIECTBOBAHHA IIPHUPOABI K
YEAOBEYECTBA;

YMEHHE PEIIaTh OMOAOTMYCCKUC 3aAAYH, BBIABAATD IIPUYIHMHHO-CACACTBCHHBIC CBA3K MEHKAY
HICCACAYEMBIMU OMOAOIMYECKUMH IIPOIIECCAMH U SBACHUAMM, ACAATH BBIBOABI H IIPOIHO3EL HA
OCHOBAHUU ITIOAYIECHHBIX PE3YABTATOB;

YMEHHE BBIIIOAHATH AAOOPATOPHBIE M IIPAKTHYECKHE PaOOTHI, COOAIOAATH IPABHAA IIPU
paboTe ¢ yaeOHBIM 1 AAOOPATOPHEIM OOOPYAOBAHUEM;

YyMEHUE BBIABHIATH THIIOTE3BI, IIPOBEPATH HX 9KCIIEPHMEHTAABHBIMH  CPEACTBAMUI,
dopmMyAnpyH LIEAD HCCACAOBAHUA, AHAAUZUPOBATDH ITIOAYICHHBIC PE3YABTATHI I ACAATH BHIBOABL,

YMEHHE yJIaCTBOBATH B yIEOHO-HCCAEAOBATEABCKOM pPabOTe IO OHOAOIMH, SKOAOTHH U
MEAHIIHHE, IIPOBOAUMOI Ha 0a3e IIKOABHBIX HAYYIHBIX OOIIECTB, U IIYOAUYHO IIPEACTABAATD
ITOAYYEHHBIE PE3YABTATH HA YICHHYIECKUX KOH(EPEHITNAX;

YMCHHC OICHUBATH THIIOTE3bI M TECOPHUHU O IIPOUCXONKACHHUHN JKHU3HH, YCAOBCKA 1
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YEAOBEYECKUX PAaC, O IPUYUHAX, ITOCACACTBHAX M CIIOCOOAX IPEAOTBPAILEHHA IAOOAABHBIX
n3MeHeHH B brocdepe;

YMEHHUE OCYIIECTBAATE OCO3HAHHBIH BEIOOP OYAYIIIEH PO ecCHOHAABHON ACATEABHOCTH B
00AACTH ~ OHMOAOTHH, 3KOAOTHH, IPHPOAOIOAB3OBAHHA, MEAHMIIMHBL, OHOTEXHOAOIUH,
IICHXOAOTHH, BETCPUHAPHUM, CEABCKOIO XO3fMCTBA, IIUINEBOH MIPOMBIIIACHHOCTH, YTAYOAATD
IIO3HABATEABHBI  HHTEPEC,  HAIIPABACHHBIM HAa OCO3HAHHBIH BBIOOP COOTBETCTBYIOIICH
IpoecCu 1 IPOAOAKEHHE OHOAOIMYECKOTO OOpa3OBaHMA B OPraHU3AIUAX CPEAHErO

PO eCCHOHAABHOTO U BBEICITIETO OOPA3OBAHUA.
TEMATHNUYECKOE ITAAHMPOBAHMUME (yray6AeHHBIIH YPOBEHB)
10 KAACC

N KoanuecrBo yacos
o /('1)1 HasBanue TeMbI pazaesa Beero Konrtp. | [Ipakr. | AaGop. nor
pa6oTel | paborsl| paboTeI
1. buoaorus kax Hayka 1 0 0 0 POIILT
https://resh.edu.ru/subject
2. ZKusbie cucreMsr 1 ux 2 0 0,5 0 POILT
H3ydeHIe https://resh.edu.ru/subject
3 buoaorus kaerkn 2 0 0,5 0 POILT
https://resh.edu.ru/subject
4 XuMurdgeckas OpraHu3arns 10 0 0 1 POILT
KAETKH https://resh.edu.ru/subject
0/
5 Crpoenne u dhyHKIIHH 8 0 1 1 POLLI
KAETKH https://resh.edu.ru/subject
6 OO0OMewn BerrecTs u 9 0 0 2 P?BIH
IIPEBPAILICHIIC SHCPIHH B https://resh.edu.ru/subject
KAETKe 0/
7 HacaeactBennasn 9 0 0,5 0 POILI
nadoOpMaLUA 1 https://resh.edu.ru/subject
peasmsanus e€ B KACTKE 0/
8 KU3HeHHbIT IIMKA KACTKHA 6 1 0 1 POIIT
https://resh.edu.ru/subject
9 Crpoenne u dyHKIHH 17 0 0 1,5 {)%IH
OpraHU3MOB https://resh.edu.ru/subject
10 Pasmuoxenme u pazsuTne 8 1 0,5 1 })%IH
OpPraHU3MOB https://resh.edu.ru/subject
11 I'emeTtnka — Hayka o 2 0 0 0,5 POl
HACAEACTBEHHOCTH U https://resh.edu.ru/subject
H3MECHUYHBOCTH 10/
OpraHm3MoB
12 3aKOHOMEPHOCTH 10 0 1 0 POIT
HACACACTBEHHOCTH https://resh.edu.ru/subject
13 3aKOHOMEPHOCTH 6 0 0,5 0,5 POIIT
M3MEHYNBOCTH https://resh.edu.ru/subject
14 I'enermka geaoBeka 3 0 0,5 0 {)%LH
https://resh.edu.ru/subject
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https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

15 CeAexITus OpraHu3smMoB 4 1 0,5 1 POIII
https://resh.edu.ru/subject/5
16 buorexuoaorus n 4 0 0,5 0,5 POILT
CUHTETUYECKAs OUOAOTHUS https://resh.edu.ru/subject/5
17 Pesepsroe Bpems 1
OBIIIEE KOAMYECTBO 102 2 6 10
YACOB I1O IMTPOI'PAMME
11 KAACC
KoanuecrBo uacos
Ne Ha3zBsanue Temsr pasaesa| Beero Kontp. [IIpakr. | AaGop. Ior
n/m paborbr [paGorer | paGoThl
1. | 3apoxaeHue u paspurme 4 0 0 0 POLLI
HBOAIOIIMOHHBIX https://resh.edu.ru/subject/5/11
IIPEACTABACHHI B /
2. | MukposBoarorud u eé 14 1 0 2 POLI
PE3yABTATEl https://resh.edu.ru/subject/5/11
3. | MakposBoArorus u eé 6 0 0 1 POLI
Pe3yABTATEl https://resh.edu.ru/subject/5/10
4. | Ilpoucxoxaenue u 15 0 1 1 POLI
pasBUTHE )KU3HN Ha 3eMAE https://resh.edu.ru/subject/5/11
5. | Ilpoucxomxaenue deAoBeKa 10 1 0,5 0,5 1431_1_[
— aHTPOIIOTCHE3 https://resh.edu.ru/subject/5/11
6. | DxoAormsa — Hayka o 0 0 1 POII
B3AaUMOOTHOITICHHUAX 3 https://resh.edu.ru/subject/5/11
OPraHU3MOB 1 /
HAAOPTaHH3MEHHBIX CHCTEM
7. | Opranusmsr 1 cpeaa 9 0 0 1,5  [POII
obuTaHuA https://resh.edu.ru/subject/5/11
/
8. | DkoAorus BUAOB U 9 1 0 0,5 POILI
IO ASILTHLEL https://resh.edu.ru/subject/5/11
/
9. | Dxoaorus coobIIIECTB. 12 0 0,5 0,5 IPOLLI
DKOAOTUYECKUE CUCTEMBI https://resh.edu.ru/subject/5/11
|/.ru
10. | buocdepa — raobasbHad 6 1 0 0 POILI
9KOCHCTEMA https://resh.edu.ru/subject/5/11
/
11. | YeaoBek u OKpy:KaroIras 6 0 0 0 POLLI
cpeaa https://resh.edu.ru/subject/5/11
/
12. | Pesepsroe Bpems 8 0 0 0
OBIIEE KOAMYECTBO 102 2 2 8

YACOB I1O IMTPOI'PAMME
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https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/

ITOYPOUHOE ITAAHMPOBAHWE

10 KAACC
Ne Koa-Bo Dopmbr
n/u Tema ypoxa yacoB KOH’II')pOAﬂ Hor
Tema 1. Buoaornsa xak Hayka
1 | buoaorus kak KOMIIACKCHAS HAYKA U 1 POIII
KaK 9aCThb COBPEMEHHOTO OOIIeCTBA https://resh.edu.ru/subject/5/10
Tema 2. ZKusble cucTeMbl U X U3ydeHUE
2 ZKuBbie cucreMbl 1 X CBOMCTBA 1 POI
https://resh.edu.ru/subject/5/10
3 VpoBHEBasA OpraHU3aIUs KUBBIX 1 POIII
cucrem https://resh.edu.ru/subject/5/10
Tema 3. Buoaorna kaetku
4 Vcropus OTKPBITHA U U3y ICHHSA 1 POII
kaerkn. Kaerounas reopus https://resh.edu.ru/subject/5/10
5 MeTOABI MOAEKYAAPHOH U 1 ITpaxr. POII
KAETOYHOM OMOAOTUH pabora https://resh.edu.ru/subject/5/10
ITpakTuueckasa pabora
«3ygeHre METOAOB KACTOYHOM
buoaornn (xpomarorpadus,
aaexkTpodopes, auddepeHnnaspHOE
nerTpudyruposanue, [TLP)»
Tema 4. Xumudeckas OPraHU3aLUA KACTKU
6-7 | XuMHU4eCcKuil cocTaB KACTKU. Boaa u 2 POII
MHHEPAABHBIE BEIIIECTBA https://resh.edu.ru/subject/5/10
8-9 | Opranudeckue BEIECTBA KACTKH — 2 Aabopar. | POIL
OeAKHL. padora | https://resh.edu.ru/subject/5/10
AabGoparopHas pabora
«ObHapyxeHre OEAKOB € IOMOIIIBIO
KAa4CCTBEHHBIX PEAKITHID
10 | Oprannmyeckre BermecTBa KACTKH — 1 POIII
YTAEBOABI https://resh.edu.ru/subject/5/10
11 | Oprannyeckre BermecTBa KACTKH — 1 POIII
AWTIAABL https://resh.edu.ru/subject/5/10
12- | Hykaeunossie kucaoter. CrpoeHue u 3 Aabopar. | POIL
14 | dysxunn AHK, PHK. pabora https://resh.edu.ru/subject/5/10
Crpoenne u dyaxunn ATO.
AaBoparopuasn pabora
«ccaeaoBaHIE HYKACHTHOBBIX
KHICAOT, BBIAEACHHBIX U3 KAETOK
PA3AMYHBIX OPTAHI3MOBY
15 | MeToABI CTPYKTYpHOH OHOAOIUN 1 POILI
https://resh.edu.ru/subject/5/10
Tema 5. Crpoenne u PyHKIMN KACTKH
16 Tumsr kaetok. ITpokapuoTaeckas 1 POI
KACTKA https://resh.edu.ru/subject/5/10
17- Crpoenue 2 Ipaxr. POILLI
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18 SYKAPHOTHYIECKON KACTKH. padora | https://resh.edu.ru/subject/5/10
IToBepXHOCTHBIN AIIIAPAT KAETK.
IMpaxruaeckas pabora
«3ygeHne cBOMCTB KACTOYHOM
MEMOpPAHBD
19- Lluromaasma 1 e€ OpraHOUABL 2 Aabopar. | POILL
20 IMpaxruaeckas pabora padora | https://resh.edu.ru/subject/5/10
«V3yueHne ABIKEHHS [TUTOIIAA3MBI
B PACTHUTEABHBIX KACTKAX.
AabGoparopHasa pabora
«ccaepoBarmEe ITAABMOAH3A
I ACITAA3MOAN32 B PACTUTEABHBIX
KACTKAX»
21 | HememOparHbIe OPraHOMABI KACTKH 1 POIII
https://resh.edu.ru/subject/5/10
22 | Crpoenue u (OyHKINU SAPA 1 POII
https://resh.edu.ru/subject/5/10
23 | CpaBHUTEABHAA XaPAKTEPUCTUKA 1 POIII
KACTOK 9YKapHOT. https://resh.edu.ru/subject/5/10
AaGoparopHas pabora
«/sydgeHne cTpoeHMA KACTOK
PAa3AHMYHBIX OPIraHU3MOBY.
Tema 6. OOGMeH BelIeCTB U IPEeBPAIICHIE JHEPIUN B KACTKE
24- OOMeH BEITecTs — METAOOAM3M. 3 Aabopar. | POII
26 AabGopaTopHasn pabora pabota https://resh.edu.ru/subject/5/10
«VI3yueHne KaTAAUTHYECKOI /
aKTUBHOCTH (PEPMEHTOB (Ha
IIPUMEPE AMUAA3BI HAU KATAAA3B)».
AabGoparTopHasn pabora
«M3yaenue dpepMeHTATHBHOIO
PACILEIIACHIS IIEPOKCHAZ BOAOPOAA
B PACTHUTEABHBIX U JKHBOTHBIX
KACTKAX»
27- AproTpodHEIl THIT OOMEHA 2 POIII
28 Berects. Porocunres https://resh.edu.ru/subject/5/10
29 AproTpodHEIl THII OOMEHA 1 Aabopar. | POILL
BEIIECTB. XEMOCHHTES. pabora https://resh.edu.ru/subject/5/10
AabGopaTopHasn pabora
«CpaBHEHHE IIPOLIECCOB
doTOoCHHTE32 I XEMOCHHTE32»
30- DHeprerudecknii oOMeH — 3 Aabopar. | POILL
32 AMCCHMUASALIIA. padora | https://resh.edu.ru/subject/5/10
DTAlIBl 9HEPIETUYECKOIO OOMEHA.
AaGopaTopHaa pabora
«CpaBHeHHe IIPOLIECCOB OPOKEHUA
I ABIXAHIISD
Tema 7. HacaeacTrBeHHas HH(MOPMALINA U PEAAU3ALINA €€ B KACTKE
33- Peaxrran maTpraHoro cunTesa. 2 POII
34 TpaHckpuIIIyA — MATPHUYHBIIA https://resh.edu.ru/subject/5/10

cunres PHK.
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35- Cunres 6eaxa. 2 POII
36 TpaHCAALIUA U €€ ITAIIBL. https://resh.edu.ru/subject/5/10
37- MexaHU3MBI 3KCITPECCHN TE€HOB. 2 POIII
38 Peryasirins OOMEHHBIX IIPOIIECCOB B https://resh.edu.ru/subject/5/10
KACTKE.
39- OCHOBEI BUPYCOAOTHH. 3 [Tpaxr. POII
40- | HuadopmannonHas OHOAOTHS. pabora | https://resh.edu.ru/subject/5/10
41 ITpakruueckasa pabora Kontp.
«Co3AaHIE MOACAH BHPYCA» pabora
TeMma 8. ZKuzHeHHBIN IUKA KACTKI
42 7Ku3HeHHBIN KA KACTKH 1 POIII
https://resh.edu.ru/subject/5/10
43- | Marpmussiii cuares AHK. 2 Aabopar. | POILL
44 XpOoMOCOMBL. pabora | https://resh.edu.ru/subject/5/10
AabGoparopuas pabora «I3yuenne
XPOMOCOM Ha FOTOBBIX
MEKPOIIPEIIAPaTaxX»
45- | AeAeHHE KACTKHA — MHTO3. 2 Aabopar. | POILL
46 AaGoparopnasa pabora pabora | https://resh.edu.ru/subject/5/10
«HabAroAeHIE MHTO3a B KACTKAX
KOHYHKA KOPEIIIKA AYKa (Ha TOTOBBIX
MHKPOITPEIapaTax)»
47 Peryasrus ;knu3sHeHHOrO KA 1 POIII
KAETOK https://resh.edu.ru/subject/5/10
Tema 9. CrpoeHue 1 PyHKIHN OPraHU3MOB
48 Opraamusm Kak €AHHOE IIEAOE 1 POIII
https://resh.edu.ru/subject/5/10
49 TxaHH pacTeHUI. 1 Aaboparop | POLL
AaGoparopHuas pabora Has pabora | https://resh.edu.ru/subject/5/10
«3ygaenme TKaHel pacTeHNI
50 TKaHH KUBOTHBIX U YC€AOBEKA. 1 Aaboparo | POIII
AaGoparopuas pabora «/syuenne pHAs https://resh.edu.ru/subject/5/10
TKAHEH KITBOTHBIX» pabora /
51 Oprassr. CucreMbl OPraHoB. 1 Aaboparo | POIII
AaGoparopuas pabora «/syuenne pHAs https://resh.edu.ru/subject/5/10
OPraHOB IBETKOBOTO PACTCHII pabora L
52 Omopa Teaa opraHusma 1 POIII
https://resh.edu.ru/subject/5/10
L
53 ABrmxeHHEe OPraHU3MOB 1 POIII
https://resh.edu.ru/subject/5/10
L
54- [Terrarue opraHu3MoB. 2 POII
55 [TummeBapureAbHas cucremMa https://resh.edu.ru/subject/5/10
YCAOBCKA. /
56- | AsxaHue OpraHU3MOB. 2 POLILI
57 DBOAFOIIOHHOE YCAOKHEHHUE https://resh.edu.ru/subject/5/10
CTPOCHMUS ACTKHX ITO3BOHOYHBIX /
KUBOTHBIX.
58- TpaHCIOPT BEIECTB Y OPraHU3MOB. 2 POILI
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59 TpaHCIOPTHBIE CHCTEMBI PACTCHHIH. https://resh.edu.ru/subject/5/10
TpaHCIIOPT BEIECTB ¥ KIBOTHBIX. L
60 Briaeaenne y oprarmsmos 1 POII
https://resh.edu.ru/subject/5/10
L
61- 3armuTa y OpraHnsMos. 2 POII
62 3ammnTa y OAHOKAETOYHBIX https://resh.edu.ru/subject/5/10
OPraHH3MOB. /
3arura y MHOTOKACTOYHEIX
’KUBOTHBIX.
63- PazapakuMocTh U peryAAIus 2 POIII
64 y OpraHHU3MOB. https://resh.edu.ru/subject/5/10
HepsHast 1 ryMOpaAbHAS PETYAALUAL. ya
Tema 10. «PasmHO>KeHHe U pa3BUTHE OPTAHU3MOBY
65 D opMBI Pa3MHOKEHUA OPTaHI3MOB 1 POILI
https://resh.edu.ru/subject/5/10
L
66- IToroBoe pasmuoKeHHEe. Metios. 2 POII
67 https://resh.edu.ru/subject/5/10
L
68 I'amerorenes. O6pasosanue u 1 Aabopar. | POIL
PasBUTHE IIOAOBBIX KACTOK. pabota https://resh.edu.ru/subject/5/10
AaGoparopuas pabora «/3yacune /
CTPOCHMUS IIOAOBEIX KACTOK Ha
TOTOBBIX MHKPOIIPEIIAPATAX)
69- WuAuBrAyaAbHOE pa3BHTHE 2 POIII
70 OPraHn3MOB — OHTOICHES. https://resh.edu.ru/subject/5/10
Craanu sMOpHOreHesa )KUBOTHBIX. /
71 Poct u pazsuTHe KUBOTHBIX 1 ITpaxkT. POIII
ITpaxruueckas pabora pabora | https://resh.edu.ru/subject/5/10
«BeriBACHME IPU3HAKOB CXOACTBA
32POABIIIIEN TO3BOHOYHEIX
’KHBOTHBIX»
72 PasmuOXeHHE U pasBUTHE 1 Aabopar. | POILL
pacrenwmii. AaGopaTropHaa pabora pabora | https://resh.edu.ru/subject/5/10
«CrpoceHIe OPraHOB PA3MHOMKCHHA
BBICIIIIX PACTCHUI
Tema 11. «I'eHeTHKA — HAYKA O HACAEACTBEHHOCTH M U3MEHUINBOCTH OPraHU3MOB»
73 Hcropus cTaHOBACHUA U Pa3BUTHA 1 POIII
TCHETHKH KaK HAYKH https://resh.edu.ru/subject/5/10
74 OcHOBHEIE TOHATHA I CHMBOABI 1 POII
TE€HETUKH. https://resh.edu.ru/subject/5/10
AaGopaTopHasa pabora
«Aposodraa kak OObEKT
TCHETHYICCKIX HCCACAOBAHUID
Tema 12. 3akoHOMEPHOCTH HACAGACTBEHHOCTHU
75- 3aKOHOMEPHOCTH HACACAOBAHISA 2 ITpaxr. POII
76 IIPU3HAKOB, pabora | https://resh.edu.ru/subject/5/10

MoHOrubpHAHOE CKpEIUBaHHC.

ITpakrTiaeckasa pabora «/syucrue

37



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

PE3yABTATOB MOHOIHOPHAHOTO
CKPEILMBAHKA § APO30MDHABD

77 AHaAU3UPYIOIIEE CKPEIIUBAHUE. 1 POIII
Hemmoanoe AoomuHIpOBaHHIE https://resh.edu.ru/subject/5/10
78- | AnruOpuAHOE CKpEIUBAHUE. 2 POIII
79 IMpaxruaeckas pabora «/zygenue https://resh.edu.ru/subject/5/10
PE3YABTATOB AUTHOPUAHOTO
CKPEIIHUBAHUA § APO30(DHABD
80- CrierrAeHHOE HACACAOBAHUE 2
81 IIPU3HAKOB.
XpOMOCOMHASA TEOPHUS
HACAEACTBEHHOCTH.
82 I'emernka moaa 1 POII
https://resh.edu.ru/subject/5/10
83- lemoTHIr Kak MEAOCTHAS CUCTEMA. 2 POII
84 BzanmoaelicrBre HeaAAEABHBIX https://resh.edu.ru/subject/5/10
TEHOB.
Tema 13. 3aK0OHOMEPHOCTA U3MEHIUBOCTH
85 M3menunBOCTD pU3HAKOB. BHABI 1 POIL
M3MEHYUBOCTH https://resh.edu.ru/subject/5/10
86- | MoauduranuoHHas H3MEHIUBOCTb. 2 Aabopar. | POILL
87 AaGopartopHas pabora pabora | https://resh.edu.ru/subject/5/11
«FccaeaoBaHIE 3aKOHOMEPHOCTEH
MOAU(DHUKAITMOHHON U3MEHIHBOCTH.
[TocTpoeHne BAPHAIITHOHHOIO PAd
u
BAPHAIITMOHHOM KPUBOID
88 l'enoTumnmmyeckas ©3MEHIUBOCTb. 1 POI
KoMOunarnBuas n3MeH4uBOCTD https://resh.edu.ru/subject/5/10
89- MpyraruonHan ©3MEHIUBOCTb. 2 ITpakr. POII
90 3aKOHOMEPHOCTH MYTaILIHOHHOTO pabora | https://resh.edu.ru/subject/5/10
HpoIecca. DIUIeHETHKA.
ITpakTaeckasa pabora
«Myranuu y Apo3odHuAEL (Ha
TOTOBBIX MHKPOITPEIapaTax)»
Tema 14. «I'eneTnKa ueAOBEKA»
91= l'emernka yeaoBexa. 3 ITpakr. POIII
93 MeTOoABI MEAUTIMHCKOM T€HETHKH. pabora https://resh.edu.ru/subject/5/10
ITpakTrueckasa pabora Kontp.
«CocraBAeHue U aHAAU3 pabora
POAOCAOBHOID
Tema 15. «Ceaexuusa OpraHu3MoB»
94 OCHOBHBIE HIOHATHSA CEACKITHH. 1 Aabopar. | POILL
AabGoparopHasa pabora pabora | https://resh.edu.ru/subject/5/10
«/3yaeHne COPTOB KYABTYPHBIX
pacTeHu U IOPOA AOMAIITHIX
JKUBOTHBIX»
95- | MeTOABI CEACKITHOHHON pabOTHL 3 Aabopar. | POILI
97 CoxpaneHne, U3y9eHUE 1 padora | https://resh.edu.ru/subject/5/10
HCITOAB30BAHHUE TEHETHYIECKIX Ipaxr.
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pecypcos.
AaGoparopHasa pabora

«lI3ygaeHrie METOAOB CEAEKITHH
pacTeHHID

ITpakruueckasa pabora
«[TpuBuBKA pacTeHMIN.
Bkckypeua «OCHOBHBIE METOABL U
AOCTIKEHHA CEACKIIMH PACTEHUI 1
KUBOTHBIX (HA CEAEKIIHOHHYIO
CTaHITHIO, IIACMEHHYIO (hepMmy,
COPTOMCHBITATEABHBIH YIACTOK,

B TEIAHYHOE XO3ANCTBO,

B AaOOPATOPHIO ArPOYHUBEPCHTET
HWAW HAYIHOTO ITIEHTPA)»

pabora

Tema 16. « BHOTEXHOAOIMA U CHHTETHYECKAA OMOAOTHA»

98 brorexHOAOIHA KaK HayKa 1 1 Aabopar. | POILL
OTPACAB IIPOU3BOACTBA. padora | https://resh.edu.ru/subject/5/10
AaGoparopHasn pabora «syuenue Ipaxr.
OOBEKTOB OMOTEXHOAOTHI, pabota
ITpakTuueckasa pabora
«IToAygeHHIE MOAOYHOKHCABIX
IIPOAYKTOBY.
Bkckypceusa «bruorexHororus —
BKHCHIIIAsA IPOU3BOAUTCABHAS
CHA2 COBPEMEHHOCTH (Ha
OHMOTEXHOAOTHYECKOE
IIPOU3BOACTBO)»
99 OcHOBHEBIE HAIIPABACHHA 1 POI
CHHTETUYECKON OUOAOTHN https://resh.edu.ru/subject/5/10
100 XpoMocoMHas 1 TeHHad HHKEeHEepHs 1 POI
https://resh.edu.ru/subject/5/10
101 Meaunrmackre OMOTEXHOAOTUN 1 POIII
https://resh.edu.ru/subject/5/10
OBIIEE KOAMYECTBO 102
YACOB I1O ITPOIPAMME
11 KAACC
e Koa- DopMEI
o/ Tema ypoka BO KOHTPOAA Hor
4aCcoB
Tema 1. «3aposkaeHHe U Pa3BUTHE BOAIOLMOHHBIX IIPEACTABACHHUI B GHOAOTHI»
1 OBoaronnonHas reopus Y. Aapsuna 1 POIII
https://resh.edu.ru/subject/5/11
2-3 | ABmKyIIME CHABI 9BOAFOIINN BHAOB 10 2 POIII
Y. Aapsuny. https://resh.edu.ru/subject/5/11
EcrectBennsriii ot6op u 60psda 32
CYILIECTBOBAHUE.
4 | ®opMupoBaHTE CHHTETHIECKON 1 POII
TEOPHH 3BOAIOIIIH https://resh.edu.ru/subject/5/11

Tema 2. « MUKpPOIBOAIOIIUA U €€ PE3yABTATHI»
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5-7 | DTamsl 9BOAFOIIHOHHOIO IIPOLIECCa: 3 Aabopar. | POIL
MHUKPOIBOAFOITUA 1 MAKPOIBOAIOIIHA. pabora | https://resh.edu.ru/subject/5/11
[TonyAsirius — sAeMeHTApHAS
CAHHHIIA 9BOAIOLINM.
34KOH IeHETUYECKOTO PABHOBECHS
Aw. Xapan, B. BaitaGepra.
AaGoparopnas pabora «BoiaBaerue
HU3MECHYHMBOCTH ¥ OCODCH OAHOTO
BHAQ.
8- | DaemenTapHDIE (DAKTOPHI 9BOAIOLIHM. 3 POII
10 | Apeiid reros. Dd ekt ocHOBaTEAS. https://resh.edu.ru/subject/5/11
Vzoadrmms oIy AAITHH.
11- | EcrecrBennsrii ot60p — 2 POII
12 | HanpaBAsrOIIUil (DAKTOP 9BOAFOLIUM. https://resh.edu.ru/subject/5/11
[ToaoBoit oTOOP.
13- | I1pucrocobAEHHOCTD OPraHU3MOB KaK 2 Aabopar. | POILLL
14 | pe3yABTAT MHKPOIBOAFOLINM. pabora | https://resh.edu.ru/subject/5/11
AaGoparopHasa pabora
«[IprcocobaeHMs OPraHU3MOB 1 UX
OTHOCHTEABHAS LIEACCOOOPA3HOCTDY
AaGoparopHasn pabora «syuenue
apoMOP(O30B U HAHOAAAIITALINAN ¥
PACTEHHMH U )KUBOTHEIX»
15- | Bua, ero kpurepun u crpykrypa. 2 Aabopar. | POIL
16 AabBoparopHas pabora «CpasHeHME pabora | https://resh.edu.ru/subject/5/11
BHAOB IT0 MOP(OAOTHHIECKOMY
KPUTEPHIO»
17- | BuA0OOpa3oBaHUE KAK PE3YABTAT 2 POII
18 | MEHKPO3BOAIOLIIH https://resh.edu.ru/subject/5/11
CBA3b MUKPO3BOAFOLIII U
SIIMACMHUOAOTHH
Tema 3. MakposBoAroIusA U €€ pe3yAbTAThI
19 Makpo3BOAFOITHAL 1 POIII
ITareonTOAOrIYECKIE METOABI https://resh.edu.ru/subject/5/11
H3y<EHUA S3BOAIOLIII
20 | buoreorpadpugeckre METOABI 1 POIII
HM3YYCHUA SBOAIOIINN https://resh.edu.ru/subject/5/11
21- | DMOpHOAOTHYECKHE U CPABHUTCABHO- 2 POII
22 | MmopdoAOrIYECcKIE METOABI H3yICHHA https://resh.edu.ru/subject/5/11
3BOAIOLINN.
MoAeKyApHO-TeHETHIECKHE,
OHOXUMIYIECKIE I MATEMATIICCKIC
METOABI U3yIEHUA BOAIOLIHM.
23- | OO6I1HIe 3aKOHOMEPHOCTH 9BOAIOIIHH. 2 POII
24 | AparrTEBHAS PAAMALTHAL. https://resh.edu.ru/subject/5/11
Tema 4. «ITpoucxosxAeHue U pasBUTHE KU3HHA Ha 3eMae»
25- | T'MmoTessr IPOMCXOMKACHISA JKUSHI 2 POII
26 | wma 3emae. AOMOreHes U IAHCIIEPMUS. https://resh.edu.ru/subject/5/11

Ormbrrer @. Pean, A. Crmaanauranm, A.
ITacrepa.
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27- | OcHOBHBIE 9TAIIBI HEOPTAHHIECKOM 2 POIII
28 ssoArorun. Omsir C. Muaaepa u 1. https://resh.edu.ru/subject/5/11
FOpm.
Koauepsarnas runoresa A.J.
OmnapuHa, rIIIOTE32 IEPBUIHOIO
6yapona A, XoaaeiiHa,
IEHETHYECKAS TUIIOTE3a
I"Meanaepa. Pubosumer (T. Uek) u
TUIIOTE32
«vupa PHK» V. I'mabGepra.
29 Hcropust 3emanu 1 METOARI €€ 1 Aabopar. | POILL
H3yYCHUS. pabora | https://resh.edu.ru/subject/5/11
AaGoparopnasa pabora «/syuenne
U OIIICAHHC NCKOITAEMBIX OCTATKOB
APEBHHUX OPraHI3MOBY
30 | HawaAbHBIE 9TAITBI OPraHIYeCcKOIT 1 POII
5BOAIOIIUHI https://resh.edu.ru/subject/5/11
31 | DBoAronus syKapuoT 1 POIII
https://resh.edu.ru/subject/5/11
32 OCHOBHBIC 9TAITBI 9BOAIOLINN 1 Ipaxr. | POLI
PACTHTEABHOTO MUPA. pabora | https://resh.edu.ru/subject/5/11
ITpaxraeckaa pabora «syuenue
OCODEHHOCTEH CTPOCHHSA PACTCHUIH
PA3HBIX OTACAOBY
33- | OCHOBHBIE 3TAITbI 3BOAFOIIIH 2 [Ipaxr. | POII
34 | KHBOTHOIO MHUpA. pabora | https://resh.edu.ru/subject/5/11
OcuoBHBIE 2apOMOPEO3EL KUBOTHEIX.
ITpakTiueckasa pabora «l3ygenne
OCOOEHHOCTEH CTPOEHUA
ITO3BOHOYHBIX KHBOTHBIX)
35- | PasBurme usHu Ha 3EMAE IO 9paM U 3 POIII
37 | mepmoaam https://resh.edu.ru/subject/5/11
Maccosrre BEIMupaHIa —
SKOAOTHYCCKUE KPH3HCH IIPOIIIAOTO
CoBpeMEHHBIH 5KOAOTHIECKIH
KPHS3HC, €r0 OCOOCHHOCTH
38- | Cospemennas cucrema 2 POIII
39 OPIraHHYECKOTO MHPA https://resh.edu.ru/subject/5/11
Tema 5. «IIpoucxosxaeHIEe YeAOBEKA—AHTPOIIOTCHE3»
40 | AHTpOIIOAOIrHA — HAYKA O YEAOBEKE 1 POIII
https://resh.edu.ru/subject/5/11
41 | PasBuTHe IpeACTaBACHHH O 1 POILLI
IIPOUCXOKACHHUH YEAOBEKA https://resh.edu.ru/subject/5/11
42 | Mecro 4eAOBeKa B CHCTEME 1 Aabopar. | POILLL
OPraHHYECKOIO MHPA. padora | https://resh.edu.ru/subject/5/11
AabGoparopuan pabora «I3yuenue
OCODEHHOCTEH CTPOECHNUS CKEACTA
YEAOBEKA, CBA3AHHBIX C
HIPAMOXOKACHHEM
43- | Apmxymmue cuasl (hakrops) 2 POILL
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44 AHTPOITOTCHE3A. https://resh.edu.ru/subject/5/11
CootHomrenne OMOAOTUYIECKUX 1
COLIMAABHBIX (DAKTOPOB B
AHTPOIIOICHE3E.
45- | OCHOBHBIC CTAAUN AHTPOIIOICHE3A 2 POIII
46 | ITaaeoreHeTHKa U ITAACOTEHOMUKA https://resh.edu.ru/subject/5/11
47 | DBOAIOLHA COBPEMECHHOTO YEAOBCKA 1 POIII
https://resh.edu.ru/subject/5/11
48- | YeaoBeueckme pachl. 2 IIpaxr. | POIII
49 MeKAUCITUIIANHAPHEIE METOABI pabora | https://resh.edu.ru/subject/5/11
AHTPOITOAOTHH
ITpaxruaeckas padora «/1sygenne
SKOAOTHYECKUX AAATTTAITAIT
TEAOBEKA
Tema 6. «DKOAOIHsA — HAYKA O B3AMMOOTHOIIIEHIAX OPraHU3MOB ¥ HAAOPIraHU3MEHHBIX
CHCTEM C OKPY’KaIOILEN CPEAOLD
50 3apOoKAEHHE H Pa3BUTHE SKOAOTHH 1 POIII
https://resh.edu.ru/subject/5/11
51- MeToAbt 5KOAOTHN, 2 Aabopar. | POILLL
52 3HavYeHne 5SKOAOTHIECKUX 3HAHU pabora | https://resh.edu.ru/subject/5/11
AAS YEAOBEKA
AabBoparopuas pabora «/syuenne
METOAOB 3KOAOTIIECKHX
HCCAEAOBAHUID
Tema 7. «OpraHusmsl 1 cCpeaa OOHTAHUA»
53 OKonormueckue PaKTopsl 1 POIII
https://resh.edu.ru/subject/5/11
54 Abuorugeckne daxroper. CBer Kak 1 Aabopar. | POILL
SKOAOIMYIECKHH (haKTOP. pabora | https://resh.edu.ru/subject/5/11
AaGoparopHas pabora «BerBacHme
IIPHCIIOCOOACHIIT OPTraHH3MOB K
BAWAHUIO CBETA»
55 Abuorugeckre akTOpHL. 1 Aabopar. | POIL
TemirepaTypa Kak 5KOAOTHIECKHIH pabora | https://resh.edu.ru/subject/5/11
daxrop.
AaGoparopHasa pabora «BsrBAacHIE
IIPHCIIOCOOACHHIT OPraHU3MOB K
BAUSHUIO TEMIICPATYPED
56 Abuorudeckue aKkTOpHL. 1 Aabopar. | POIL
BaAaxaOCTD KaK 5KOAOTHYECKUIT pabota https://resh.edu.ru/subject/5/11
dakrop. AaGoparopHas pabora
«AHaTOMHYECKHE OCOOEHHOCTH
PACTCHMI M3 PA3HBIX MECT OOMTAHIID)
57 Cpeabl 0OMTaHHA OPraHU3MOB 1 POII
https://resh.edu.ru/subject/5/11
58 broaormaeckue parmer 1 POII
https://resh.edu.ru/subject/5/11
59 7Kusuennsre (hopMbI OpraHI3MOB 1 POIII
https://resh.edu.ru/subject/5/11
60- | buormueckne pakrops. 2 POIII
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61 3HadeHHEe OHOTHIECKHX https://resh.edu.ru/subject/5/11
B3aMOAEUCTBUI
AASl CYIIIECTBOBAHUSA OPTAHU3MOB B
cpeAe OOHTaHHA.
Tema 8. «DK0OAOTHA BUAOB U IOIyAALIUI»
62- | DKOAOTHYECKHE XapAKTEPHUCTHKI 3 POII
64 | momyasnum. https://resh.edu.ru/subject/5/11
DopMupoBaHHE IPOCTPAHCTBEHHOM
CTPYKTYPBI HOIYASAITHM.
OCHOBHBIE TIOKA3aTEAH TOITYAALIH
65- | DxoAorHYecKas CTPYKTypa 3 POIII
67 ITOIIY ASILTAM. https://resh.edu.ru/subject/5/11
AnHaMHEKA TOIYAAITHH 1 e€
PeryAfIus.
Kpusrre pocra uncaeHHOCTH
rromyAsuy. Kpusble BbDKUBAHMS
68- | DKOAOTHYECKAS HHIIIA BHAA. 3 Aabopar. | POIL
70 Bua kak cucrema oy Asmnii. pabora | https://resh.edu.ru/subject/5/11
3aKOHOMEPHOCTH IIOBEACHHUSA U
MUTPAITHH KIBOTHBIX
AaGoparopHasa pabora
«[IprcmocobaeHus ceMsAH pacTeHUI
K PACCEACHHION»
TeMa 9. «DKOAOTHA COOOOIECTB. DKOAOTHUYECKHE CUCTEMbBD»
71 Coo0111eCcTBO OPraHU3MOB — 1 POII
OHOLIEHO3 https://resh.edu.ru/subject/5/11
72- | Dxocucrema. 2 POIII
73 Kpyrosopor BerriecTs u I1oToK https://resh.edu.ru/subject/5/11
SHEPIHH B 9KOCHCTEME
74- | DKOAOrHYECKHE IIUPAMUABL 2 POIII
75 bromacca u mpoayxkrms. https://resh.edu.ru/subject/5/11
DKOAOTHYECKUE IITPAMHUABI YHCEA,
OHOMACCHI U SHEPIUM.
76 Nsmenenns coobrmects — 1 POII
CYKILIECCHH https://resh.edu.ru/subject/5/11
77- | IlpmpoaHBIE SKOCHCTEMBEL. 2 POIII
78 Dkckypeud «DKCKypcus B https://resh.edu.ru/subject/5/11
THUIINYHBIA OHOreoneHos (B AyOpasy,
OepesHIK, CABHIK, HA CYXOAOABHBIH
HMAHW ITOMMEHHBIN AT, O3€PO,
H6oA0TO)»
79 AHTPOIIOI€HHBIE 3KOCHCTEMEI 1 POIII
(arposKOCHCTEMET). https://resh.edu.ru/subject/5/11
80- | Vpbosxocucremsr. OcHOBHBIE 3 ITpakr. | POLI
82 KOMITOHEHTBI yPOO3KOCHCTEM. padora | https://resh.edu.ru/subject/5/11

OxoMoHHTOPUHT. METOAOAOTHA
MOHHTOPHHIA CCTECTBCHHEIX I
AHTPOIIOTEHHBIX 3KOCHCTEM.
ITpaxruaeckas pabora «lsydenue

1 OIIMCaHHE YPOOIKOCHCTEMBI»
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Tema 10. «Buocdepa—raobasbHadg IKOCHCTEMA»

83- | buocdepa. Crpyxrypa u cocran 2 POIII

84 brocdepsr. https://resh.edu.ru/subject/5/11
Vuenwue B. M. Bepraackoro o
6uocdepe

85- | 3aKOHOMEpPHOCTH CYIIIECTBOBAHUSA 2 POII

86 brocdepsr. https://resh.edu.ru/subject/5/11

KpyrosopoTs! Berects i
OHOrCOXMMHUYECKHE ITHKABL

(yraepoaa, a3071a).

87- | 3omaapHoCTs OHOCHEpEL. OCHOBHEIC 2 POIII
88 OGHOMBL CyIIIm. https://resh.edu.ru/subject/5/11

Verotausocts 6uocdeper.

Tema 11. «UeroBek 1 OKpYIKaIOIAsi CpeAa»

89- | Bosaciicrue geaoBexa Ha buocdepy. 2 POILILI

90 Wsmenenne kAnmaTa. https://resh.edu.ru/subject/5/11

91- AHTPOIIOTCHHOE BO3ACHCTBHIE Ha 2 POIII

92 PACTUTEABHBIH H )KUBOTHBIH M. https://resh.edu.ru/subject/5/11
OxpaHa IPHPOABL

93- Panmonaabpnoe 2 POIII

94 IIPUPOAOIIOAB3OBAHHE H YCTONYIHUBOE https://resh.edu.ru/subject/5/11
pasBuTHE.

OO1ue 3aKOHOMEPHOCTH

TAOOAABHBIX 9KOAOTHYECKIX

KpHU31COB.

OBIIEE KOAMMYECTBO 102
YACOB I1O ITPOI'PAMME

ITPOBEPAEMBIE HA ET'D ITO BUOAOTHU TPEBOBAHUA K PE3YABTATAM
OCBOEHUA OCHOBHOI OBPA3OBATEABHOW ITPOTPAMMbBI CPEAHET'O

OBIIIEI'O OBPA3OBAHUA
Koa ITposepsemere TpeOOBAHUS K IIPEAMETHBIM PE3YABTATAM OCBOCHUA OCHOBHOM
IIPOBEPAEMOTO 00pa3soBaTEABHON IIPOIPAMMBI CPEAHETO ODIIIEro 0Opa3sOBaAHMA
TpeOOBAHHA

1 CdopMUpPOBAHHOCTD 3HAHUN O MECTE U POAH OHOAOTHH B CHCTEME €CTECTBCHHBIX HAyK, B
dopMUPOBAHHH COBPEMEHHOM €CTECTBEHHO- HAYIHOH KAPTHHBI MUP3, B IIO3HAHUU 3aKOHOB
IIPUPOABI M PEIICHHH JKU3HEHHO BAKHBIX COLIMAABHO-3TUYCCKUX, 9KOHOMHYECKUX,
SKOAOTHYECKHX IIPOOAEM YEAOBEHUECTBA, a4 TAKKE B PEIIEHHH BOIIPOCOB PAIHOHAABHOIO
IIPHPOAOIIOAB3OBAHIS, B (DOPMUPOBAHHE ILICHHOCTHOIO  OTHOLICHWA K  IIPHPOAE,
OOIIIECTBY, HYEAOBEKY; O BKAGAC POCCHICKUX H 3aPYOEHHBIX YIEHBIX — OMOAOTOB B Pa3BUTHE
OuoAorun

2 Baaaenwue cucremoii 3HaHMA 06 OCHOBHEIX MCTOAAX HAYYHOTO IIO3HAHMSA, NCIIOAB3YEMBIX B

6I/IOAOI‘I/I"ICCKI/IX HCCACAOBAHUAX KUBBIX O6’bCKTOB Hn 9KOCHCTEM (OHI/ICZI.HI/Ie, I/I3MCPCHI/IC,
IIPOBEACHHCE HADAIOACHII); CITOCODAMU BBIABACHISA U OIICHKH AHTPOIIOICHHBIX U3MCHEHUI B
HIPUPOAEC.

Vmenne BBIABHUTATb THIIOTC3HBI, HpOBCpﬂTI) ux SKCHCPI/IMCHTHAI)HI)IMI/I CpCACTBaMI/I,
OPMyAHPYA IIEAB HCCACAOBAHISA, AHAAHM3HPOBATH IIOAYYCHHBIC PE3YABTATEL H ACAATH
BBIBOABDBI.

BrisBAenue 3aBucumocTn MEKAY HCCACAYCMBIMU BCAHYIHNHAMH, O6’bHCHCHI/I€ IIOAYYICHHBIX

p63yAI)TaTOB " q)OpMyAI/IpOBaHI/IC BBIBOAOB C MCIIOAB30OBAHHEM HAYIHBIX HOHHTHﬁ, TCOpHI?I "u

3aKOHOB
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VMeHHEe  BA2ACTH  CHCTEMOM  OHOAOTHYECKHMX — 3HAHWM,  KOTOpas  BKAIOYACT:
OCHOBOITOAATAFOIIE OMOAOIMYECKHE TEPMUHBI U IIOHATHA (KU3HD, KACTKA, TKAHB, OPIaH,
OPraHHU3M, BUA, IOIYAALHA, SKOCHCTEMA, OHMOIIEHO3, Omocdepa; METAOOAU3M, TOMEOCTA3,
KAETOYHBIH HMMYHUTET, OnocunrTes OeAka, OuoroAnMepsl, AFICKPETHOCTE,

CAMOPEIYAAIINA, CAMOBOCIIDOH3BCACHUE, HACACACTBCHHOCTS,
HM3MEHYHUBOCTD, SHEPIrO3aBHCUMOCTD, POCT U pa3BUTHE); BHOAOrHUeckue Teopum: KAeTO9HAsA
teopus T. [lIsanna, M. Illaetiaena, P. Bupxosa; kAOHaABHO-CeAeKTUBHOrO HMMyHHTETa [1.
Opanx, V.M. MedrrKOBa, XpOMOCOMHAS TEOPHA HACACACTBEHHOCTH 1. Moprana, 3akoH
sapoastesoro  cxoactsa K. bapa, ssoarortmonnas teopus Y. AapsnHa, cuTeTHYeCKAs
TeopHA 3BOAOIMH, Teopus aHTpororeresa Y. Aapsuna; Teopua Ouoreormenosa B.H.
CyxaueBa; yvyenme H.J. BaBumaoBa o menrTpax MHOroo0pasus U IIPOUCXOMKACHHS
KyABTYpHBIX pacteHuii, yaenue A.H. CeBeprioBa o IyTfx M HAIIPaBACHUAX 9BOAFOLINM,
yaenne B.J. Bepmaackoro — o Gmocdepe); 3akoHBI (€AHHOOOpA3HsA IIOTOMKOB IIEPBOIO
IIOKOACHHS, PACIIEIIACHNA IIPH3HAKOB, HE3aBUCHMOIO HACACAOBAHUA IIPH3HAKOB [
MeHAeAfl; CIIEIIACHHOTO HACACAOBAHHA IIPHU3HAKOB H HAPYIICHUSA CIICIIACHUA ICHOB T.
Moprasa; TOMOAOTHYECKHX PAAOB B HACAEACTBeHHOH wm3meHumBoctu H.V. Basuaosa;
reHetugeckoro pasaosecus Axk. Xapau u B. BaiiuGepra; sapoapsiresoro cxoactsa K. bapa;
Oouorenerudeckuit 3akon . l'exxeas, @. Mroasepa); UPHHIMILL (YUCTOTHL TaMET,
KOMIIACMEHTAPHOCTH); IpasuAa (MuauMyMa FO. Anbrxa, 9KOAOTHIeCKON IIHMPAMEABL 9HCCA,
OGuomaccel ¥ SHEPrun); ruroTessl (koarepsarHord AV, Omapuna, nepsraroro 6yapona Ax.
Xoaaeina, mukpocdep C. Poxca, pudosuma T. Hek)

VMmenne pCLHaTb HOUCKOBBIE DMOAOTHYIECKHE 3aAQY9U; BBIABAATDH HPI/I‘II/IHHO—CACACTBCHHI)IC
CBA3H MCIKAY HCCACAYEMBIMH OmoAOTIYIECKIMI O6’I>€KT2.MI/I, HpOL[CCCQ.MI/I n SABACHUSAMI,
ACAATH BBIBOABI 1 HpOFHO3bI Ha OCHOBAHUU ITIOAYYCHHBIX PE3YABTATOB;

COCTAaBAATH TCHOTHIIMYECCKHE CXEMbI CKpCH_[I/IBaHI/IH AAA pa3Hbe THUIIOB HACACAOBAHUA
HpI/ISHaKOB y OpFaHI/IBMOB, COCTABAATH CXEMBI HCPCHOC’ZL BEIIICCTB U 3H€pFI/II/I B SKOCHCTEMAX

(I_ICHI/I IIUTAHUSA, ITUIICBBIC CCTI/I)

VMeHMe yCTAHABAHBATH B3aHMMOCBA3H MCEKAY CTPOCHHEM H (DYHKIIHAMIL: OPTaHOHAOB,
KACTOK pasHBIX TKAHCH, OpraHaM{ M CHCTEMAMHI OPraHOB y PACTCHMI, JKUBOTHBIX K
YEAOBEKA; MEKAY ITAIAMH OOMEHA BEILECTB; STAIAME KACTOYHOIO ITUKAA U JKU3HEHHBIX
LIUKAOB OPIAaHH3MOB; 3TAllAMU SMOPHOHAABHOIO PA3BUTHA; I€HOTUIIOM U (DEHOTUIIOM,
deroTHIIOM U DAKTOPAME CPEABI OOUTAHMUSA; IIPOLIECCAMH 9BOAIOLINN; ABIUKYIIIIMH CHAAMUI
AHTPOIIOICHE3d; KOMIIOHCHTAMH Pa3AHYHEIX 9KOCHCTEM MU IIPUCIOCOOACHUSAMHI K HUM

OpPraHmu3mMoB

VMeHIe BHIACAATD CYILECTBEHHBIC IIPU3HAKI:

CTPOCHUSA BHUPYCOB, KACTOK IIPOKAPHOT U 3YKAPHOT; OAHOKACTOYHBIX

U MHOTOKAETOYHBIX OPIaHU3MOB, BHAOB, OHOI€OIIEHO30B, SKOCHCTEM U OHOCEPDI; CTPOEHHA
OpraHOB M  CHCTEM  OPIaHOB  PACTEHHI, KUBOTHBIX, YEAOBEKA;  IIPOLIECCOB
KUSHEACATEABHOCTH, IIPOTEKAIOINNX B OPraHU3MAX PACTCHHH, >KUBOTHBIX M YCAOBEK;
OHOAOIHYECKHX IIPOLIECCOB: OOMEHA BEIECTB (METAOOAN3M), MH(OPMAIIUHE H IIPEBPAILCHHA
SHEPIUH, OpPOKEHHA, aBTOTPO(PHOIO U reTepoTpodHOro THIIOB IUTAHUA, (DOTOCHHTE3A U
XEMOCHHTE3d, MHTO32, MEHO3a, TaMETOreHe3a, SMOpPHOreHe3a, IIOCTIMOPHOHAABHOTO
pasBUTHA, Pa3MHOMKCHHUA, HHAUBHAYAABHOIO  PasBHTHA  OpraHH3Ma (OHTOICHE3a),
B3AMMOACHCTBUSA TE€HOB, TETEPO3HCA; ACHCTBUI HMCKYCCTBEHHOIO 0T6opa,
CTaOHAHBHPYFOILIETO, ABIKYILIETO  H Pa3PBIBAIOIIIETO €CTECTBEHHOIO oTOOpPA;
AAAOIIATPHYECKOTO M CHMIIATPUYECKOIO BHAOOOPA30OBAHMSA; BAHAHNA ABIHUKYIIUX CHA
5BOAIOIIUHU HA TeHO(POHA IOIYAALIMH; IPHCIIOCOOACHHOCTH OPraHU3MOB K CpeAe OOUTAHMA,
YEPEAOBAHHA HAIIPABACHUI 9BOAIOLHMM; KPyrOBOPOT4 BEINECTB K IIOTOKA 9HEPIUU B

9KOCHCTEMAX
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CdpopMupPOBAHHOCTD YMEHHA BBIACAATD CYIIECTBEHHbIE IIPHU3HAKH BHPYCOB,  KACTOK
HPOKAPHUOT U 3YKAPHOT; OAHOKAETOYHBIX M MHOTOKAETOYHBIX ~OPraHU3MOB, BHAOB,
OHOIreOIICHO30B M 3KOCHCTEM; OCOOCHHOCTH  IIPOIIECCOB ~ OOMEHA  BEIIECTB H
LIpEBpAILICHUA DHEPIUH B KACTKE, (POTOCHHTE32, IIAACTHYECKOIO U SHEPIETHYIECKOIO
oOMeHa, XEMOCHHTE34, MHTO3a, MCHO03a, OIAOAOTBOPCHUS, PAasBUTHA H PAa3MHOKCHI,
MHAUBHAYAABHOIO PasBUTHA OpraHum3Ma (OHTOICHE3a), OOpPbOBI 3a CyILECTBOBAHUE,
€CTECTBEHHOIO OTOOPa, BHAOOOPA3OBAHHA, IIPHCIIOCOOACHHOCTH OPraHH3MOB K CPEAE
OOUTAHHA, BAUAHUA KOMIIOHCHTOB 9KOCHCTEM, AHTPOIIOTCHHBIX N3MCHCHUN B 9KOCHCTEMAX

CBOEH MECTHOCTH, KPyrOBOPOTA BELECTB 1 IIPEBPAIICHUA SHEPIUU B Orocdepe

VMeHne MCroAb30BATh COOTBETCTBYrOIITHIC aprMCHTI)I, 6I/IOAOFI/I‘{CCKyIO TCpMI/IHOAOl"I/HO "
CUMBOAHUKY AAfl AOKAa3aTCABCTBA pOACTBa OpI‘aHI/ISMOB paSHbIX CHUCTEMATHYICCKUX prHH;
B3aMOCBA3H OPTAaHU3MOB M CPCABI O6I/ITaHI/IH; CAMHCTBA YCAOBCYICCKUX pPaC; HCO6XOAI/IMOCTI/I
3AOpOBOTO O6pa3a KU3HU, COXpaHCHI/IH paSHOOGpaSI/IH BHAOB H 9KOCHCTEM KaK YCAOBHSA

COCYyIICCTBOBAHUSA HpI/IpOAbI H Y€AOBCYECCTBA

VMeHre — KpPHTHYECKH — OICHHBATH  HH(OPMAIMIO  OHOAOLHMYECKOTO  COACPIKAHMS;
MHTCPIPETHPOBATE OTHYCCKUE ACIICKTHL COBPEMCHHEIX HCCACAOBAHHMN B OHOAOIHH,
MCAMIIMHE, OHOTEXHOAOIHH; PACCMATPUBATE TAODAABHBIE SKOAOIMYECKHE —IIPOOAECMEI

COBPEMCHHOCTH, q)OpMI/IpOBaTb IIO OTHOIIICHWIO K HUM CO6CTB€HHyI-O ITO3HUITHIO

ITEPEUEHDb DAEMEHTOB COAEP)KAHMA, ITPOBEPAEMbBIX HA EI'® ITO BMOAOI'IM

Koa

ITpoBepseMbIif sAeMEHT COACPKAHIA

buoaorns xax Hayka. 7KuBere cucreMsl 1 X H3ydeHHE

1.1

CoBpeMeHHast OHOAOTHA — KOMIIAGKCHAA HayKd. DHOAOIMYECKHE HAYKH U H3y9IaeMBIC
nMu 1pobAaeMel. PyHAAMEHTAABHBIE, IIPHUKAAAHBIC U IIONCKOBBIE HAYIHBIC HCCACAOBAHUA B
Omoaorum.

3uauenue 6MOAOIIU B (DOPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYIHON KAPTUHEI MUPA.
[Tpodeccun, cBssanHbe ¢ OHOAOIHEH. 3HAYCHNE OMOAOTHH B IIPAKTHIECKON ACATEABHOCTH

YCAOBCKA: MCAHUIINMHEC, CECABCKOM XOSHI‘/’ICTBC, IIPOMBIIITACHHOCTH, OXpPaHE IIPHUPOABI

1.2

Kusere cucremer kak ImpeaMer usydeHus Omororuu. CBOHCTBA KHBBIX CHCTEM: CAHHCTBO
XMMHYECKOIO COCTABA, AMCKPETHOCTb M IIEAOCTHOCTb, CAOMKHOCTb M YHOPAAOYEHHOCTDH
CTPYKTYPBI, ~ OTKPBITOCTb, CAMOOPTAHM3ALNA, CaAMOBOCIIPOU3BEAECHHUE,  PA3APAKUMOCTD,
HU3MEHYHUBOCTD, POCT U PA3BUTHE.

VpoBHH  OpraHM3alMM  KUBBIX ~ CHCTEM: MOACKYAAPHBIH, KACTOYHBIA, TKAHEBHIM,
OpPraHU3MEHHBIH,  HOIYAALIMOHHO-BUAOBOH,  3KOCHCTEMHBIH  (DHOIreOLEHOTHYECKUIT),
buocdepusrit. [Tporeccsr, mponcxoadIue B :KUBBIX cucremMax. OCHOBHBIE IIPU3HAKH JKHBOTO.

7Kusup kax popma CyIecTBOBAHUA MATEPUN

1.3

Meroanr 6moaormdeckoi Hayku. HaOAroaenue, nsmepenue, SKCIIEPUMEHT, CHCTEMATH3AIINA,
MeTaaHaAm3. llomATHe O 3aBHCHMOM W He3aBHCHUMON TepemeHHON. IIaammposanme
skcrrepumenTa. [locrarnoBka u mposepka runrores. Hyaesas rumtoresa. [Torsarue Beibopku u ee
AOCTOBEpHOCTB. Pa3bpoc B Guoaormdeckux AaHHBIX. OIEHKA AOCTOBEPHOCTH IIOAYYCHHBIX
Pe3yAbTaTOB. I IpHaiHbI HCKaKeHNA Pe3yAbTaTOB skcnepnMeHTa. [loHATHE cTaTHCTHYIECKOTO

TECTA

KAerka kak OmoAOrmUIecKas CHCTEMA

21

Kaerka — crpykrypHO-(DYHKIMOHAABHAS CAMHULA KHBOIO. VICTOPHA OTKPBITHA KACTKHL
PaGorer P. I'yka, A. Aesenryka. Kaerounas rteopus (T. samn, M. [Iaetiaen, P. Bupxos).
OCHOBHBIE TTOAOKEHUA COBPEMEHHOMN KACTOYHOM TEOPUH.

MeETOABI  MOAGKYAIPHOM ¥ KACTOYHON OHMOAOTHME: MEKPOCKOIHA, Xpomarorpadus,

3AeKTPOdOpPE3, METOA MEYEHBIX aTOMOB, AU(dEpPEHINAAPHOE IIEHTPUMYIHPOBAHILE,
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KYABPTHUBUPOBAHNE KACTOK

2.2

XUMHYECKUN COCTaB KACTKH. MaKpo-, MHKPO- U VABTPAMHKPO3AEMEHTH. Boaa i ee poan
K4aK PACTBOPHTEASA, PEAr€HTa, YIACTHE B CTPYKTYPHPOBAHII

KACTKH, TEIAOPEryAfnnu. MuHepaAbHEIC BEIIIECTBA KACTKH, HX OHOAOTHYECKAA POAb. POAB
KATHOHOB M AHHOHOB B KACTKE.

buoaoruaeckue moanmepsr. beakn. AMHHOKHCAOTHEIT cocTaB 6eAKOB. CTPyKTYpBI OEAKOBOM
MOAEKYARL [lepBuumas crpykrypa OeAka, IIEITHAHAA CBfA3b. BTOpHYHAd, TpeTHYHAA,
gerBepTHaHas CTPYKTypol. AeHarypamms. Csoiictsa OeakoB. Kaaccudurarms OeAKOB.
buonoruaeckue yHKIIIEI OEAKOB.

VraeBoABL. MOHOCAXapHABL, AHCAXAPUABL, OAUTOCAXAPHABI U ITOAHCAXAPHUABL OOImIuil maaH
cTpoeHuA U (PU3HKO-XHMIYCCKIE CBOICTBA JTACBOAOB. brioAormaeckre (PyHKIINN yTACBOAOB.
Awmnupasl. T'mapoduasHO-THApOdOOHBIE  cBolicTBa.  Kaaccudpmkarms — AMIHAOB.
Tpurautiepuast, HoCcOAUIIIABL, BOCKH, CTEPOHABL. buHOAOrmyueckue (OyHKIIHH AHIIHAOB.
OOrue cBoiicTBA OHOAOTHYECKUX MEMOPAH — TEKy4eCTh, CIIOCOOHOCTD K CAMO3AMBIKAHUIO,
ITOAYITPOHUIIAEMOCTb.

Hyxkaeunosere xucaorst. AHK n PHK. Crpoenne HyxaemHOBBIX KHCAOT. HykaeoTnasL
[Mpunmun kommaemerTapaocty. [1pasuro Yapradda. Crpykrypa AHK — ABofinas crimpans.
Mecronaxoxaenue u 6norormdeckne dyukmmn AHK. Buast PHK. ®yukimun PHK B kaetke.
Crpoenne moaekyasr AT®. Makposprugeckue casu B mMoaekyae AT®. buoaormueckue
dyukimn AT®. BoccranoBaenssle epenocunky, ux GyHKun B kKAeTke. CeKBeHUPOBAHME
AHK.

CrpykrypHad OmoAOruA: OHMOXHMHUYECKHE U OHO(MH3IUMYECKHE HCCACAOBAHHA COCTABA U
IIPOCTPAHCTBEHHOH CTPYKTYPBI OHOMOAEKYA

THIBl KAETOK: 3YKApHOTHYECKas X Ipokapuortudeckad. CTPyKTypHO- (DYHKIHOHAABHBEIC
00pa3oBaHUA KACTKH.

CrpoeHne IpPOKAPHOTHYECKOM  KAeTKH. Kaeroumas creHka Oaxrepuil © apxeil.
OcobeHHOCTH CTPOCHHA TIeTePOTPOMHON H aBTOTPOMHOH IPOKAPHOTHIECCKUX KACTOK.
MecTo u pOAB IPOKAPHOT B OHOLIEHO32X.

Crpoenne u DyHKIIHMOHUPOBAHHE 3yKapHOTHIECKOH KAaerTku. Ilaasmarmdeckas memOpana
(mrasmanemma).  CTPyKTypa ITAa3MATHYECKOH MeMOpaHbl. TpaHCIOPT BEIIeCTB depes
IIAA3MATHYECKYIO MeMOpaHy: nacCuBHBIN (Auddysus, odserdennas Audysus), aKTHBHbIN
(mepBUYHBIN U BTOPUYHBIN aKTUBHBIH TpaHcIIopT). [Toaynporumaemocts memOpansr. Pabora
HATPUH-KAAHEBOTO HACOCA. DHAOLIUTO3: IIMHOLUTO3, (raronnTtos. Dx3onurtos. Kaerounas
crerka. CTpyKTypa H (DYHKIINK KACTOYHOH CTEHKH PACTEHHIH, TpHOOB.

Huromaasma. Llurosoas. Llurockeaer. Apmxenwe nurormaasMel. OpraHOMABL  KACTKHL
OAHOMEMOpaHHEIE OPraHOMABI KACTKH: 3HAOIIAasMarmdeckas cerb (DIIC),  ammapar

FOABA}KI/I, AH30COMBI, HX CTpO@HI/IC " (pYHK]_[I/II/I
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Bsaumocssisp 0OAHOMEMOPaHHBIX OPraHOUAOB KAETKH. CTpoeHHe IPAHYASPHOTO PETUKYAYMA.
Cunres pactBOpHUMBIX OeAKOB. CHHTE3 KACTOYHBIX MeMOpaH. ['AaAkui (arpaHyAspHbIH)
sHAOIAA3MaTHIeckui petuxyAaym. CekperopHas ¢yHxuums ammapara [oapaxu. Tparcmopr
BEILIECTB B KACTKe. Bakyoan pactureapHbIx kKAeTOK. Kaetounstii cok. Typrop.
[MToAyaBTOHOMHBIEC OPTAHOMABI KACTKH: MHTOXOHAPHM, TAACTHABL CTpoeHue 1 pyHKIINN
MHTOXOHAPHH H IAACTHA. [ lepBUvHbBIC, BTOPUYHDBIC H CAOKHBIE ITAACTHABL
dOTOCHHTE3UPYIOIIUX 9YKAPUOT. XAOPOIAACTDL, XPOMOIIAACTHI, ACHKOITAACTEL BBICIITHX
pacTeHHI.

HememOpannsie opranouasr kaerkn CrpocHme n (DYHKIMH HEMEMOPAHHBIX OPraHOHAOB
kAerkn. Pubocombr. Mukpoduaamerter. Mbireunsie kaetka. Mukporpyboukn. KaerodHsri
meuntp. CrpoeHHE M ABIKCHHC JKIYTHKOB N PEeCHHYEK. MHKPOTPYOOHYKH ITMTOITAA3MBL
LleBTPHOAS.

Aapo. OboaoUKa fAApA, XPOMATHH, KAPHUOIIAA3Ma, AADPBIIIKH, UX CTPOCHHE U (PYHKIIHM.
SaepHbiii 6eAKOBBIN MaTpHKC. [ IpocTpaHCTBEHHOE PACIIOAOKEHIE XPOMOCOM B HHTEP(A3HOM
AApe. beakn xpomaTrHA — IHCTOHBL.

Kaerounere BkArouenna. CpaBHHTEABHAS XaPAKTEPUCTHKA KACTOK 3YKapHOT (PACTUTEABHOI],

’KUBOTHOH, TPHOHOI)

2.4

ACCHMHEAIIINA M AUCCHMUAAIHSA — ABE CTOPOHBI METa0OAM3MA. THIBI OOMEHA BEIICCTB:
aBTOTPOOHBIA M IeTepPOTPOdHBINA. YdYacTHE KHCAOPOAAZ B OOMEHHBIX IIPOLIECCAX.
OHeprerudeckoe obecrredeHne kaetku: ImpesparneHne AT® B OOMEHHBIX IIPOIECCAX.
(DepMeHTATHBHBIN XapaKTep PEakIui KACTOYHOro meraboamsma. PepmeHTsl, HX CTpOEHHE,
cBoiictBa m  MexaHum3M  AeHictBua.  KodpepmenTsl. Oramuansa  epMeHTOB  OT
HEOPIraHHYECKUX KATAAU3ATOPOB. DeAKH-aKTHBATOPBI 1 OEAKH- HHIHOHTOPEL ~3aBUCHMOCTD
ckopocTH (DEpPMEHTATUBHBIX PEAKIUI OT PA3AMYHBIX (DAKTOPOB.

IMepBuaHbI CHHTE3 OPraHUYECKUX BemecTs B kaeTke. PoTocmuTes. PoAb XAOpOIIAACTOB B
mnporecce gorocunresa. Cperosas u TemHOBas ¢assl. [IpoaykruBHOCTE  pOTOCHHTESA.
BAnsune pasamgsbix (hakTOpOB Ha CKOPOCTH poTOCHHTE3d. 3HAUYEHHE (DOTOCHHTE3A.
Xemocunres. Paznoobpasue OpraHH3MOB-XeMOCHHTETHKOB: HUTPHUMUIIUPYIOIIHE OaKTepuu,
KeAe300aKTepUn, CepOOAKTEPUH, BOAOPOAHBIE OaKkTepHH. 3HAYCHHIE XEMOCHHTE3A.
Amaspobuble OopraHn3Mbl. Buabl Opokenms. ITpoaykrer OpoKeHHS K HX HCIIOAB30OBAHHE
9EAOBEKOM. AHAIPOOHBIE MUKPOOPIAHU3MBI KaK OOBEKTHI OHOTEXHOAOIMH H BO3OYAHTEAN
DoAesHel.

AspOOHEIC OPraHU3MEL. DTAIBl JHEPIETHUECKOTO OOMEHA.

[ToAroToBuTEABHEI 9Tl I'AMKOAN3 — OECKICAOPOAHOE PACIIICITACHHE TAFOKO3EL

Broaormgeckoe okucAeHME, HAX KACTOYHOE ABIXAHHC. POAD MHTOXOHAPHI B IIPOLIECCAX
broaormaeckoro okucacHus. [luxarmaeckue peaxuun. Oxucanreaproe pocdopranpoBanue.
[Tpeumytmecrsa a3pOOHOrO IIyTH OOMEHA BEIIECTB IIEpeA aHadPOOHBIM. DPHEKTHBHOCTD

SHEPIeTHIECKOIO OOMEHA

2.5

Peaxknnu marpuunoro cumresa. IIpHHIHII KOMIAEMEHTAPHOCTH B PEAKIHAX MATPHIHOIO
cunresa. Peasmsarua macaeAcTBeHHOR mHMoOpMannn. ['eHermdeckuii KoaA, €ro CBOICTBA.
Tpauckpunusa — matpuaserii cuared PHK. TTpuHITHIIB TPaHCKPHIIITIH :KOMITAEMEHTAPHOCTS,
AHTHIIAPAAACABHOCTD, ACUMMETPHUIHOCTD. TPAHCAAIINA U €€ STAIBL. Y9IaCTHE TPAHCIIOPTHBIX
PHK B Guocunrese Oeaka. Ycaoua buocunresa Geaka. Koauposanue amuaokucaor. Poap
pubocoM B GHOCHHTE3e OeAKa.

Opraunusanus reHoMa y IPOKAPHOT M 9YKAPHOT. PeryArns akTUBHOCTH TEHOB § IPOKAPHOT.
I'unoresa omepona (P. Kaxo6, 7K. Mano). Peryasrmsa OOMEHHBIX IIPOLIECCOB B KACTKE.
KaeToumerit romeocTas.

Bupycsr — HekaetouHble (POPMBI KU3HI U OOAMraTHEIC IapasuTel. CTpPOEHHE IIPOCTBIX U
CAOKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaros.

Bupycusie 3a00aeBanusa geaoBexa, xkuBoTHBIX, pactenuii. CITMA, COVID- 19, cormaapnse
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Y MEAUIIIHCKHIE IIPOOACMBI

2.6

Kaerounerii mukA, ero mepuoAsr u peryasnums. Murtepdpasa m mmros. OcobenHoctn

Imporeccos, mporekaromux B mHTepdase. IToAroToBKa  KAETKH K AGACHHIO.
[Npecurrernyeckuii  (HOCTMUTOTHYCCKUE),  CHHTCTUYCCKMH M ITOCTCHHTCTHYCCKUIN

(IIpeMUTOTHYECKII) IIEPUOABL HHTEP(A3HL

Marpuasbrit cUHTE3 AHK-penauxarus. [MprHITIITIH PEIIAUKAIIIN AHK:
KOMITAEMEHTAPHOCTD, ITOAYKOHCEPBATHUBHBIN CHHTE3, AHTHIIAPAAACABHOCTB. MexaHu3M
pemankanmn  AHK.  Xpomocomer. Crpoerme xpomocom. Teaomepbl u  TeAoMepasa.
XpOMOCOMHELI HAOOP KAECTKU — KAPHOTHIL AHUIIAOHAHBIA U F'AIIAOMAHBIH HAOOPBI XPOMOCOM.
I'omonaormansie xpomocoMer. [ToAoBBIE XPOMOCOMEL.

Aeaenne kaeTkr — MuTO3. CTAAHE MUTO32 M IIPOHCXOAAIINC B HUX IIPOICCCEL. THITEI MHTO3A.
Kaprokunes u murokunes. buosormdeckoe 3HaueHHe MuTO3a. PeryAdnus MHTOTHYIECKOIO
nukAa kaetku. [IporpamMmupyemas kaeTodHas THOEAD — aIlOIITO3.

QyHKIIMOHAABHAA TEHOMHKA

Opraausm Kak OHOAOIMIECKAS CHCTEMA

3.1

OAHOKAETOYHBIE, KOAOHHAABHBIE, MHOTOKAE€TOYHBIE OPIAHU3MBI M1 MHOTOTKAHEBEIE
OpPTaHU3MBL

DopMBI pasMHOMKEHNS OPIraHH3MOB: OECIIOAOE (BKAIOYAs BEICTATUBHOE) U IIOAOBOE. BHABI
6ecIIoAOTO PA3ZMHOKEHHA: IIOYKOBAHUE, CIIOPYAALINA, PPAIMEHTALINA, KAOHHPOBAHUE.
IToroBoe pasmuokenwue. [ToroBeie kaeTkH, Al ramersl. Metios. Craanu meriosa. [ToBeaerue
xpomocoM B Merose. Kpoccunrosep. broaormdaeckmii cMBICA MEHO3a U ITOAOBOTO IIPOIIECCA.
Meifo3 r ero MecTo B KM3HEHHOM ITHKAE OPTaHHU3MOB.

ITpeasapoasiriresoe paspurue. I'amerorenes y xuBoTHbX. [ToaoBsle sxeae3pr. OOpazoBanue 1
pasBuTHE ITOAOBEIX KAeTOK. CrrepmaroreHes m ooreHe3. CTpoeHHE ITOAOBEIX KACTOK.
OrmnnoaoTBOpEHHE U 9MOPHOHAABHOE pasBUTHE KUBOTHBIX. CIIOCOOBI OITAOAOTBOPEHHSA:
HapyxHOe, BHyTpenHee. [laprenorenes.

WMuauBrayaspHOE pasBuTae OprannsMos (oHTOreHes). CraaHu sMOpHOTeHEe3a KUBOTHBIX (Ha
npumepe  aaryikm).  ApoGaerme. Tumel  ApoOaeHmsa.  OcobeHHOCTH — APODAEHHSA
MAEKOIIUTAIOIIHX. 3aPOABIIIEBBIE AUCTKH (racTpyAdrus). 3aKAaAKa OPraHOB M TKaHEH wH3
3aPOABIIICBEIX ~ AHCTKOB. DB3amMHOE BAMAHHE YacTeH  Pa3BHBAFOINEIOCA — 3aPOABIIIA
(oMOproHAABHAS HHAYKLNA). 3aKAAAKA I[IAAHA CTPOCHUA JKUBOTHOIO KaK PE3yABTAT
HEPAPXUYECKUX  B3aHMOACHCTBUI  I€HOB. BaAmAnme Ha 3MOpHOHAABHOE pa3sBHUTHE
pasamgHbIX  (PAKTOPOB  OKpyMaroImmell cpeAsl. Pocr " pasBuTHE JKIBOTHBIX.
[TocrsmOpuonansubiii  mepuoaA.  Ilpsamoe m  Hempsmoe — passurme. Passurtme ¢
MeTaMOpdO30M  y  OECIIO3BOHOYHBIX M IIO3BOHOYHBIX JKHBOTHBIX. broaormgeckoe
3HAYEHHUE IIPAMOIO H HEIPAMOIO Pa3sBUTHUSA, UX PACHPOCTPAHEHHUE B IPUPOAE. THIIBI pocTa
KUBOTHBIX. DAKTOPBI PEIYAALIIH POCTA JKUBOTHBIX U 9eAOBeKa. CTAANN IOCTAMOPHOHAABHOIO
PasBUTHA Y JKUBOTHBEIX U YeAOBeKa. [ leproAbr oHTOreHe3a yeaoBeKa.

Pasmuomenne u pasBurue pacrenuil. l'amerocdur u cropodur. Mefios B KU3HEHHOM
nukae pacrenuii. OOpasoBanme cHop B Iporecce Merosa. ['ameroremes y pacreHH.
OIAOAOTBOpPEHNE H PA3BHTHE PACTHTEABHBIX OPraHH3MOB. ABOMHOE OIAOAOTBOPEHHE ¥
LBETKOBBIX pacreHui. OOpasoBaHne H  pasBUTHE CeMEHH. MeEXaHU3MBI PEryAALNN

OHTOICHE3a y paCTCHI/II‘/‘I M )KUBOTHBIX

3.2

Hcropus craHOBACHHA U PasBUTUA I€HETUKN Kak Haykn. OCHOBHBIC TCHETHYICCKHIE IIOHATHA
U CHMBOABL. ['OMOAOTMYHEIE XPOMOCOMEI, AAACABHBIE TEHBI, AABTEPHATHBHBIC ITPH3HAKM,
AOMHHAHTHBIHA U PELIECCUBHBIN IIPU3HAK, TOMO3UIOTA, TETEPO3UIOTA, YUCTAA AUHHA, THOPUAEL,
reHorut, eHoturr. OCHOBHBIE METOABI TEHETHKHU: THOPHAOAOTHYECKHUI, IIATOAOTHYECKA,

MOACKYAAPHO- TEHETHYCCKUI
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3.3

Mownorubpuaroe ckperrusanue. [lepserii 3akoH MeHACAS — 3aKOH €ANHOOOpPa3ns THOPHUAOB
mepporo mokoAeHus. llpaBuao aomuHmpoBanusa. Bropoit sakom Menaeas — 3aKkoH
pacieniaeHns IpU3HAKOB. lLluroAormdeckme OCHOBBI MOHOIMOPHAHOIO —CKPEIIHBAHUA.
I'mroTesa 9uCTOTHI ramer.

Amnaamsupyrorree ckperuBanue. [IpoMexyToI b XapaKkTep HaCACAOBaHIA. PacIenaeHre
IIPU3HAKOB IIPU HEIIOAHOM AOMHHHPOBAaHUH. AUTHOPHAHOE — CKpernuBaHue. Tpernii 3akoH
MenaeAs - 3aKOH HE3aBUCHMOTOHACACAOBAHNSA IPU3HAKOB. [IFrTOAOTIYECKIE OCHOBEI
AUTHOPHUAHOTO CKPCIIIUBAHIS.

CrertaeHHOE HAacAcAOBaHme IpusHAKOB. Pabotsr T. Moprana. CremaeHHOE HACACAOBAHEE
T€HOB, HAPYITIEHNE CIIEITACHHA MEKAY TEHAMHI. XPOMOCOMHAsA TEOPHA HACACACTBEHHOCTH.
I'erernka moaa. XpOMOCOMHBIM MEXaHH3M OIIPEACACHHS IIOAA. AyTOCOMBI M ITOAOBBIE
XPOMOCOMBL. ['OMOraMeTHBII M IeTepOoraMeTHHIA HOA. I'eHermdeckas CTPyKTypa ITOAOBBIX
xpomocom. HacaeaoBanme NIpH3HAKOB, CIIEIIACHHBIX C ITOAOM. I'eHOTHI Kak IleAoCTHas
cucrema. IIaeHoTpornma — MHOKECTBEHHOE ACHCTBHE TIeHA. MHOKECTBEHHBIH aAACAH3M.

BsanmoaetictBue HeaaneapHBIX TeHOB. Kommaemerrapaocts. Orrcras. [Toanveprs

3.4

BzaumoaetictBue remoruma u cpeabl npu  QopmuposaHnn deHoTHIA. VI3MeHUHBOCTD
npusHakoB. KadecTBeHHBIE W KOAWYECTBEHHBIC IIPU3HAKHA. BHAB  H3MEHYMBOCTH:
HEHACAEACTBEHHAS M HACAEACTBEHHAS.

MoandukarimoHsas H3MEHYHUBOCT. POABb CPeABl B (POPMUPOBAHUH MOAUMDHUKAITHOHHON
nsmerunsoctu. Hopma peakrinn npusnaka. Bapuanuonnsnii psaa u Bapuanuonsas kpusad (B.
Woranncen). CpoiictBa MOAMMDHUKAIIMOHHON H3MEHIHUBOCTH.

T'enornnmueckass wm3MeHUMBOCTb. (CBOICTBA TE€HOTUIIMYECKOM H3MEHYMBOCTH. BHABI
T€HOTUIINYICCKON H3MEHYIHBOCTH: KOMOMHATHBHASA, MyTALIHOHHASA.

KomOnHarusHas m3MeHIHBOCTE. MeHO3 M IIOAOBOH IIPOLIECC — OCHOBA KOMOHMHATHBHOMN
M3MEHYMBOCTA. POAbP KOMOWHATHBHOI M3MEHYMBOCTH B CO3AAHHH TE€HETHIECKOTO
PasHOOOPA3HUs B IPEAEAAX OAHOTO BHAQ.

MpyramumonHas H3MEHYHMBOCTb. DBHABI  MyTalMii: TIEHHBIE, XPOMOCOMHBIC, TICHOMHEIE.
CroHTaHHBIE W HHAYIHPOBAHHBIE MYyTallHH. SIAepHBIE M IIUTOIIAA3MATUYIECKHE MyTALIUM.
Comarudgeckne u OAOBBIE MyTaruu. [IpudauHbl BOZHUKHOBEHHA MyTanuid. MyTareHsl 1 ux
BAHSHICE Ha OPraHU3MBL. 3AKOHOMEPHOCTH MYTAIMOHHOTO IIPOIIecca. 3aKOH TOMOAOTHYICCKUX
pAAOB B HacaeacTBeHHON m3MeHumBocTH (H.V. Bamaos). Bmesaepmas mameHUHBOCTD 1

HACACACTBECHHOCTDH

3.5

Kapuorun geroBeka. MexayHaApOAHAsA IIPOrPaMMa HCCACAOBAHISA FEHOMA YeAOBEKa. MeTOAB
M3YYCHUA TCHETHKH YCAOBCKA: TICHCAAOTMYCCKNN, OAM3SHCEIIOBBIN, IIHTOICHCTHYCCKUL,
ITOUYAALIMOHHO-CTATUCTUYECKHH, MOAEKYAApHO-reHeTndeckuil. COBpeMEHHOE OIIpEACAECHHE
I€HOTHUIIA: IOAHOTCHOMHOE CEKBEHHPOBAHUE, I€HOTHIIHPOBAHUE, B TOM HHCAE C IIOMOIIIBIO
INLIP-amaanm3a. HacaeAcTBeHHBIE 3a00A€BaHNSA YeAOBeKa. | eHHbBIE B XPOMOCOMHEIE DOAC3HI
geAOBeKa. BOAE3HH ¢ HACAGACTBEHHOM IIPEAPACIIOAOKEHHOCTBIO. 3HAYEHUE MEAHITMHCKOMN
TCHETHUKH B IPEAOTBPAIICHIN U ACYCHUH I€HETHICCKUX 3200AEBaHUI deAoBeka. CTBOAOBEIE

KACTKH
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3.6

AOMECTHKAITHA 1 CEACKITHA. 3APOIKACHIE ceAeKny u oomectukarmn. Yuerue H.M. Basuaosa
O I[CHTPAX IIPOHCXOKACHHA 1 MHOTOOOPA3HA KyABTYPHBIX pacTeHnil. PoAb ceaexknum B
CO3AQHHH  COPTOB  PACTEHHH M TOPOA KHUBOTHBHIX. COpPT, IOPOAa, IITAMM. 3aKOH
TOMOAOTHYECKHX PAAOB B HacAeACTBeHHOH maMenumsoctn H.J. Basmaosa, ero smauenme
AASL CEACKITOHHOIT pabOTEL

Meroabl ceAeKIHOHHOH paboThL. VIckyccTBeHHBIN OTOOP: MACCOBBIA M MHAUBHAYAABHEIM.
Dranel KOMOMHAIIMOHHON ceAekuu. Vlciprranue mponssoaureseii mo moromctsy. Otbop
IO TCHOTHITY C IIOMOINBIO OIEHKN (DEHOTHUIIA IIOTOMCTBA M OTOOP II0 TEHOTHILY C IIOMOIIIBIO
agaamsa AHK.

MckyccTBeHHBIT MyTareHe3 Kak METOA CEACKIIHOHHOH paborel. PaswarmoHHBlll 1
XUMUYECKHH MyTareHe3 KaK HCTOYHHUK MyTAlMH y KyABTYPHBIX (DOPM OpPIraHH3MOB.
Mcnoap3oBaHme I€HOMHOIO PEAAKTHPOBAHHA M METOAOB pexomOmuantHbIx AHK Aas
ITOAYYEHHUSA HCXOAHOTO MATEPHAAA AAS CEACKITHTL.

[Toaygenne  moAmmaomAoB.  BHyrpuBmaosas — rubpumamsarus.  banmskopoacrBeHHOE
cKkpermBanue, nan nuaopuanar. Hepoactsennoe ckperupanue, uau ayropuansr. I'ereposnc
u ero npuyuHsl. lcrmoassosarme rereposnca B ceaekiun. OTAaACHHAs THOPHAN3AIIMAL
[IpeoposeHne OECHAOAUA MEKBUAOBBIX THOPHAOB. AOCTHKEHHA CEACKIIMHM PACTCHHH H

AKHUBOTHBIX

3.7

OOBEKTBI, HCHOAB3YEMBIE B OHOTEXHOAOTHH, — KACTOYHBIE U TKAHEBBIC KYABTYPBI,
MHKPOOPIaHHU3MBI, UX XaPAKTEPUCTHKA. 1PAAULMOHHAA OHOTEXHOAOTHA: XAeOOIIedYeHNeE,
ITOAYYIEHUE KICAOMOAOYHBIX IIPOAYKTOB, BUHOAEAHE. MuHKPOOHOAOTHUECKIIA
curTe3. OODbeKTBl MUKPOOHOAOTHYECKUX TeXHOAOIrui. IIpou3BOACTBO OeAKa, AMHHOKHUCAOT
u  BUTAMHHOB. VIcKyccTBeHHOE  ONIAOAOTBOpEHHE. PEeKOHCTPYKIIHA — AHIIEKACTOK K
KAOHHPOBAHHE KUBOTHBIX. METOA TPAHCIIAAHTAITHH AACP KACTOK.

XpomocomHas M TreHHas HHxeHepHd. VICKycCTBEHHBIM CHHTE3 IeHa M KOHCTPYHPOBAHHE
pexomOnHarTHBIX AHK. AocTmkeHns 1 I1epCrieKTuBbl XpPOMOCOMHOM M T€HHON MH/KCHEPHHL.

MCAI/IHI/IHCKI/IC ouorexuoAornu. MlcmoAb30BaHme CITBOAOBBIX KAECTOK

Cucrema 1 MHOrooOpa3re OpraHIHY€eCKOIO MUpa

4.1

broaorugeckoe pasmoobpasue opranusmoB. CoBpeMeHHAs CHCTEMA OPraHUYECKOIO MHpA.
[Mpunrmumer  kaaccudpukanmu — oprann3MoB.  OCHOBHBIE — CHCTEMATHYECKHE — TPYIIIBL
OPraHU3MOB.

OcOoOEHHOCTH CTPOEHHUA H KHU3HEACATEABHOCTH OAHOKACTOYHBIX OPraHH3MOB. baxrepum,
apX€H, OAHOKAETOYHBIE IPHOBI, OAHOKACTOYHBIE BOAOPOCAH, APYIHE  IIPOTHCTBL
KoaoHmaapHBIE OpraHmsmbl. ABIKEHHE OAHOKACTOYHBIX OPraHH3MOB: aMEOOHAHOE,
KIYTHKOBOE, PECHUYHOE. 3aIluTa y OAHOKACTOYHBIX OpPraHHU3MOB. PasApaKHUMOCTb Y

OAHOKACTOYHBIX OpraHI/ISMOB. Takcucor
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Muorokaerognsie pacrenusa. B3anMocBA3h dacTell MHOTOKAECTOYHOIO OpraHW3Ma. 1KaHw,
OpPTaHBI M CHCTEMBI OPTaHOB MHOTOKAETOYHOrO opraHmama. OpraHmsM Kak €AHHOC IIEAOC.
Trxanu pacreHui. THIBI PACTUTEABHBIX TKAHEH: 0Opa30BaTeAbHAA, IIOKPOBHAA, IIPOBOAALLIAS,
ocHOBHaf, MexaHmdeckad. OCOOEHHOCTH CTPOEHUSA, (DYHKIMN 1 PACHIOAOKEHHUSA TKAHEH B

OpraHax pacTeHHUI

4.3

BereraruBuble u remeparuBHble OpraHbl pacreHuil. QPYHKIIMH OPraHOB U CHCTEM OPIaHOB.
Kaprac pacrenmil. ABIKeHHE MHOTOKACTOYHBIX PACTCHHI:  TPOIM3MBI M  HACTHH.
[TorAoreHne BOABL, JTAGKHCAOIO Ia3a M MHHEPAABHBIX BEIECTB pacTeHUAMH. ApIxaHue
pacrenuii. Auddysus ra3os gepes IOBEPXHOCTb KACTKH. TPaHCIIOPTHBIE CHCTEMBI PACTCHUI.
Briaeaenue y pacrenmii. 3ammra y MHOIOKACTOUHBIX pacreHui. Kyrukyaa. Cpeacrsa
ITACCUBHOM M XUMUYECKOM 3ariuThl. DUTOHITUABL

PazapaxumMocTs 1 peryAdrus y OpraHu3MoB. PasApamuMoCcTs U peryAdrius y MHOTOKACTOYHBIX

paCTCHI/IfI. Pocrossie BCIIICCTBA M1 X 3HAYCHUC
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4.5

MuorokAeTouHbIe KUBOTHBIE. B3aMMOCBA3Hh 4aCcT€l MHOTOKAETOYHOTO OopraHusma. TKaHI/I,
OpraHbl 1 CHUCTEMbI OPIraHOB MHOI'OKACTOYHOI'O OPraHuU3Ma. OpFaHI/ISM KaK CAMHOC IICAOC.
T'omeocras. TkaHM KUBOTHBIX M YEAOBEKA. Wbl KUBOTHBIX TKAHEH: SIIUTCAMAABHAA,
COCAMHHUTCAbHAA, MBIILICYHASA, HCpBHa_H. OcobenHOCTI CTpOCHI/IH, prHKHHfI " paCHOAO)KCHI/IH

TKAHEH B OpraHax KUBOTHBIX 1 YCAOBCKA

4.6

Oprassl ¥ CHCTEMBI OPraHOB KUBOTHEIX. PYHKIINK OpraHOB U cucTeM opraHos. Oropa Teaa
opraHu3MoB. CKEAETBI  OAHOKACTOYHBIX M MHOTLOKACTOYHBIX )KMBOTHBIX. HapyxHEINH 1
BHyTpeHHNH cKeAeT. CTPOCHHE U THITBI COCAMHCHUSA KOCTCH.

ABIKEHIE MHOTOKACTOYHBIX >KUBOTHBIX. |luranme »xuBoTHBIX. [luTaHme ITO3BOHOYHBIX
KUBOTHBIX. ApIxaHue KUBOTHBIX. KokHOE ApixaHue. 7KabepHOoe 1 ACro¥HOE ABIXaHUE.
ApIXaHIE ITO3BOHOYHBIX JKHBOTHBEIX. OBOAIOIIMOHHOC VCAOKHCHHE CTPOCHHA ACTKHX
ITO3BOHOYHBIX JKUBOTHEIX. ABIXATCABHAS CHCTEMA YCAOBEKA. MEXaHU3M BEHTHAAIIMH ACTKHX ¥
ITHI U MACKOIHTAIOIIUX. TPaHCIOPT BEIIECTB Yy OPraHU3MOB. TPaHCIOPT BEIIECTB Y
AHUBOTHEIX. KpoBeHOcHasd cucrema um ee opranel. KpoBeHOCHas cHCTE€Ma ITO3BOHOYHBIX
AUBOTHBEIX. Kpyru xpoBooOparieHus. DBOAIOIIMOHHbIE YCAOKHEHHA CTPOCHUA KPOBEHOCHOM
CHCTEMBI IIO3BOHOYHBIX KHBOTHBIX. BBIAGACHHE y OPraHH3MOB. BBIAeACHME Y )KUBOTHBIX.
Coxparureapseie Bakyoan. Oprassl BoiAcAcHIA. CBA3b IIOAOCTH TeAd C KPOBEHOCHOH U
BBIAGAUTEABHOI cucreMaMu. BbiaeAeHme y  IIO3BOHOYHBIX — KUBOTHBIX. — JaIlUTa Y
MHOTOKAETOYHBIX )KUBOTHBIX. [ JOKPOBBI 1 X IIPOU3BOAHEIE. PaSAPAKUMOCTD M PEryAALIUSA
y OpraHusMoB. PasApasKMMOCTB ¥ OAHOKAECTOYHEIX OPTraHH3MOB. Takcucel. PasapaxumocTs
U PEryAAIlUA Y MHOTOKAETOYHBIX PacTeHuil. POCTOBEIE BEIECTBA M HX 3HAYCHUE.

HepBuas cucrema u pedAeKropHas PEryAfnnsa y MHOIOKAETOYHBIX KHUBOTHBIX. HepBHas
CHCTEMAa H €€ OTACABL DBOAIOIHMOHHOE YCAOKHEHHE CTPOCHHUS HEPBHOM CHCTEMBI Y
KUBOTHBIX.

Pazpaborka asropurmoB u mporpamm AAd 3EKTHBHON (PYHKIIMOHAABHON aHHOTAILIMI
I€HOMOB, TPAHCKPHIITOMOB, IIPOTEOMOB, METADOAOMOB MUKPOOPIaHHU3MOB, PACTCHUI,

JKHUBOTHBIX I YCAOBCKA

OpFaHI/I3M YCAOBCKA B €I'O 3AOPOBBE

5.1

Opra=e ¥ CHCTEMEI OPTaHOB YeAOBeKa. OTAEAB TOAOBHOTO MO3Ta ITO3BOHOYHBIX KHBOTHBIX.
Pedackc u pedpaexropras ayra. besycaosrele m ycaoBHble pedpackchl ['ymopaabmas
PETYAAITHSA 1 SHAOKPHHHASA CHCTEMA JKUBOTHBEIX 1 YeAOBeka. 2KeAe3bl S9HAOKPHHHOM CHCTEMEI
1 ux ropmonsl. Ae#icrBe rOpMOHOB. B3auMocCBA3p HEPBHOH M 3HAOKPHHHOM CHCTEM.
I'mnorasamo-runiocpusapras cucrema. Pedpaekec um pedpaexropras Ayra. besycaoBHble

YCAOBHBIC pe(pAGKCbI
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3armrra opranusma ot Ooaesert. ViMmyrHas cucrema geaoBeka. KaeTounsii u ryMOpaAbHBLT
uUMMyHHITET. BpoxaeHHBIH, npHOOpereHHpii cuenududeckuii  UMMmyHuTeT. Teopud
KAoHaAbHO-ceAekTuBHOro mmMmynmrera (I Opamx, @®.M. bepuer, C. Tomnerasa).
BocmaaureapHBIE OTBETBI OpPraHU3MOB. POAD BpPOKACHHOIO HMMYHHTETA B PasBUTHH

CHCTEMHBIX 3200AEBAHII
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Kposenocnas cucrema u ee opraust. Ceparie, KpOBEHOCHBIE COCYABI 1 KpOBb. Kpyru
KpoBoOOparteHus. Pabora cepALia 1 ee PEeryAiIus
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Apixanue desoBeka. Aud@ysusa razop depes IOBEPXHOCTb KACTKH. ABIXATCAbHAS CHCTEMA

YCAOBCKA. AbIXaTe/\bHaH IIOBECPXHOCTD. Pery/\ﬂul/m ABIXaHWA. AbIXaTG/\beIG oOBbEMBI

5.5

HI/ILT_[CBapI/ITG AbHasA CHCTEMA YCAOBCKa. OTACABI ITUIIEBAPUTCABHOI'O Tpakra.

HI/IH_ICBapI/ITeAbeIe KEAEC3BI. BHyTpI/IHOAOCTHOC nu BHyTpI/IKACTO"IHOC HI/IH_ICBapeHI/IC

5.6

IToxpossr u  mx npousBopHeie. Opramer  BeiAeAeHHA.  [louku.  Crpoenme u
dyukimonupopanue Hedpona. Puabrparnud, CeKpelus U 0OOpaTHOE BCACHIBAHHME KaK

MCXAHM3MBbI pa6OTbI OpTraHOB BBIACACHUS. O6paSOBaHI/IC MOYH y ICAOBCKaA

5.7

ABI/DKGHI/IC JeAOBeKa: Mblmrednas cucrema. CKkeAeTHbIe MBITIIITBI 1T 11X pa60Ta. CTpOCHI/Ie U THUIIbL
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COEAMHEHUA KOCTEN

Teopus aBoArortun. Passurue xusuu Ha 3eMae

6.1

OBoaronnonHas Teopus 4. Aapsuna. [IpeAIocbIAKE BOSHUKHOBEHUA AapBrHI3MA. Ku3HD U
Hay4HasA AeATeAbHOCTh Y. AapBuHa.

ABInKyIIIme CHABL 3BOATONNH BHAOB IO Y. AapBuny (BBICOKAs HMHTCHCHBHOCTD PA3MHOKCHIA
OpPraHU3MOB, HACAEACTBEHHAs H3MEHYHBOCTb, ODOPbOA 32 CYILIECTBOBAHHE, CCTECTBEHHBIN U
HCKyCCTBEHHBIH OTOOP).

Odpopmaerue cunrermdeckort teopun spoaronnu (CTD). HelirpaapHas Teopus 9BOAFOIINML.
CoBpeMeHHAs  3BOAIOIIMOHHAA — OHOAOIMA. 3HAYCHHE OBOAIOIIMOHHOM  TCOPHH B

@OPMI/IpOBaHI/II/I CCTCCTBCHHO—HQY‘IHOEI KapTI/IHI)I MI/Ipa

6.2

[Momyasnmsa kak sAeMeHTApHAA cAMHHIIA 3BOAfonny. (COBPEMEHHBIC METOABI OIICHKH
TEHETHYECKOIO PA3HOOOPA3HUA U CTPYKIYPHL momyAdruid. VismeHeHue reHOOHAA IIOIyAALINN
KaK 9AEMEHTAPHOE 3BOAFOIMOHHOE ABACHHE. 3aKOH T€HETHYIECKOrO paBHOBecHs Ax. XapAw,
B. BaituGepra.

DaemeHTapHBIE (PAKTOPBL  (ABIDKYIIHE CHABL) 3BOAIOIHH. MyTallHOHHEIN —IIpOIiecC.
KomOnHaruBHas M3MEHIHBOCTD. Apeiid reHOB — CAyYaiiHbIC HEHAIIPABACHHBIC HM3MCHCHIS
9acToT aAAeAed B monyadnuax. Ddpdexr ocHoparead. Murparuu. VISoAfrna ImommyAsiimii:
reorpacugeckas (IIPOCTPAHCTBEHHAA), OHOAOIHYIECKas (PEIIPOAYKTUBHAS).

Ecrecrsennsiii o160p — HanpasAsromnuil ¢axrop ssoarorun. Popmsl ecrecTBEHHOIO 0TOOpA:
ABIDKYIIIHH, CTAOMAN3HPYIOIIHUE, Pa3phIBaroIuil (Au3pyrrrusHbii). [loroBoit orbop.
ITpucrrocoOAEHHOCTh  OPraHU3MOB KaK PE3yAbTAT MHKPO3BOAIOIHH. Bo3HukHoBeHume
HPUCHOCOOACHHI  y  OpraHmsmoB.  ApomMopdo3sl U mAHoasarrranuu. |lpumepsr

HpI/ICHOCO6ACHI/Iﬁ Y OpraHHU3MOB. OTHOCHUTEABHOCTD HpI/ICHOCO6A€HHOCTI/I OPraHu3MOB.

Bua, ero xpurepumm m crpykrypa. BumaooOpasoBamme Kak pe3yAbTAT MHKPOIBOAFOIIHM.
WMsoasinmsa — kAroueBoii dakrop BuaooOpasoBanus. [lyrn m cocoOer BHAOOOpPa3OBaHUA:
aAAOIIATpHYECKOE  (TeorpapUYecKoe), CHMIATPUYECKOE (IKOAOTHYECKOE), «MIHOBEHHOE)
(moanmaomansanus, ruoprAnsanys). AAUTCABHOCTD 9BOAIOIIHOHHBIX IIPOIICCCOB.
Mexasusmer (POPMUPOBAHHA OHOAOTHHIECKOTO PA3HOOOPA3HS.

PoAb  3BOAFOIIHOHHOH OHOAOTHH B pPa3padOTKe HAYYIHBIX METOAOB  COXPAHCHHSA
OuropasHo0bpasua. MHKPOIBOATOLNSA U KOIBOAIOIHA IIAPA3UTOB M HX XO03fcB. MexaHusmer

dopMupoBaHHUA YCTORIHUBOCTU K AHTUOMOTHUKAM U CLIOCOOB OOPBOBI C HEMH

6.3

MeTOoABI H3yYEHUA MAKPOIBOAIOIHH. |laAeOHTOAOrHYECKIE METOABI M3yYIECHUS 3BOAIOLIHH.
[Tepexoansie popMBL 1 (PUAOTEHETHIECKHIE PAABI OPIAHH3MOB.

buoreorpadpuaeckue meroarr msydenmsa soaronuu.  Cpasaenume  Aopel U payHBI
MATEPHKOB H OCTPOBOB. broreorpaduaeckue obractr 3eMan. BUAB-9HACMHKI 1 PEAUKTBL
OMOpHOAOrHYECKHE U CPABHUTEABHO-MOP(MOAOTHYECKHE METOABI H3yYEHUA 3BOAOIIHIL
l'eneTHvecKkne MEXaHU3MBI SBOAIOIIAM OHTOTEHE3A U ITOSABAEHHSA SBOAIOIIMOHHBIX HOBIIIECTB.
l'omoAormuHBIE ¥ AaHAAOIMYHBIC OpPraHBL PyAHMEHTApHBIC OpraHbl M ATABU3MBL
MoOAEKYASIpHO-T€HETHYECKHAE, OHOXHMUYECKHE U MATEMATHYCCKHE METOABl H3YICHHA
sBoAroruu. I'omoaorugnsie reusl. COBpEMEHHBIE METOABI ITOCTPOEHHA (DHAOTEHETHYIECKHX
AEPEBBEB. XPOMOCOMHBIE MYTALINK U 3BOAFOLIHSA TEHOMOB.

OOrue 3akOHOMEPHOCTH (IIPaBHAZ) 3BOArOIMH. HeoOpatuMocTs 9BoAronnn. AAarrTuBHAs

paAI/IaL[I/IH. HepaBHOMCpHOCTb TEMIIOB 3BOAXOITHIT
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6.4

Haygmpie rHmoTessl NPONCXOKACHHA IKU3HH Ha JeMaAe. AOHOreHes M IaHCICPMUSL
AOHay9HEIC IIPEACTABACHHSA O 3aAPOKACHIMN JKU3HU (KPEAITHOHU3M). 1 nmoresa mocTosHHOro
caMo3apoKAeHHuA Kku3HH U ce omnposepxxerue onbrramu P. Peam, A. Crmassanmanmm, A.
[Tacrepa. [IponcxoxaeHne KUHE 1 aCTPOOHOAOTHUAL.

OCHOBHBIC 9TAIIBI HEOPTaHUYICCKOH sBoAfonuu. Ilaamerapmas (reoAormdeckas) S5BOAIOITHAL
Xummdeckas sBoAronHsA. AOHOICHHBII CHHTE3 OPraHHYECKUX BEIIECTB U3 HEOPraHHYECKUX.
Omspit C. Muaaepa u I'. FOpu. O6pasoBanue moAumepos n3 MoHOMepos. KoarepsarHas
rurotesa AV, Omapuna, runoresa mepsudHOro 6yapoHa Ajk. XOAACHHA, TeHETHYECKAs
rumoreda 1. Meaaepa. Pubosmmver (T. Yex) u rmmoresa «vmpa PHK» V. T'mabepra.
®opmupoBanne MeMOpPaH M BO3HHUKHOBEHHE IIPOTOKACTKH. Vlcropmsa 3emMAm M METOABI ce
nsydeHusa. VIckomaemple OpraHmYecKme OCTATKH. —l'eoXpoHOAOIHA © e METOABL

OTHOCHUTEAPHAA W A0COAFOTHAA

TeOXPOHOAOIrHA. | €OXPOHOAOTHYECKAA IIIKAAA: OHBI, 3PBI, IIEPUOABI, s110xu. Hauaapmble
STAIIBl OPTAHMYCCKON 3BOATOIHHU. llofABACHIE M 9BOAFOIIMA IIEPBBIX KACTOK. DBOAFOLIHSA
Meraboausma. BosunkHoBenwme mepBboix axocucreM. COBpeMEHHbBIE MUKPOOHBIE OHMOIIACHKHI
KaK aHAAOT IepBBIX Ha 3emae coobrrects. CTpoMaToAnTEL. [IpOKapHOTEL H 9YKApHOTEL
[Tpoucxoxaerne sykapuOT (CHMOHOreHes). DBOAIOLHMOHHOE IIPOUCXOKACHHE BHPYCOB.
[IpoucxoxAeHE MHOIOKACTOYHBIX OPIaHU3MOB. BO3HHKHOBEHHE OCHOBHBIX IPYIIII
MHOTOKAETOYHBIX OPraHH3MOB.

OCHOBHBIE 3TaIIbl 9BOATOIHH BBICIIHX pacTeHuil. OcHOBHEIE apOMOPdO3BI pacTeHUH. Brrxoa
pacrenuii Ha cymny. IlosBAeHue CIIOPOBBIX paCTEHHH u 3aBoeBaHHEe UMH cyinn. CeMeHHbIE
pacterus. [ IpoucxoxAeHIE IBETKOBBIX PACTEHIN.

OCHOBHBIEC 9TAIIBI 3BOAIOIUH KUBOTHOIO Mupa. (OCHOBHbBIE apOMOP(OS3El KUBOTHBIX.
Benackas dayra. KemOpuriickuil B3peIB — OABACHIE COBPEMEHHBIX TUIIOB. | lepBBIe XOpAOBEIE
xuBoTHEE. JKH3HD B BOAE. DBOAOIHA II03BOHOYHBIX. lIpomcxomaenne ampubuii u
perrruanii. [IponcxoxaeHIe MACKOIIUTAIOIINX U IrTHIL. [ IpHHITHI KATOYeBOTO apomMopdo3a.
OcBoeHne OeCITO3BOHOYHBIME U ITO3BOHOYHBIMU KHBOTHBIMHE CYIIIH.

Paspurrue xusan Ha 3eMAe 110 5paM U IEPHOAAM: apXeH, IPOTEPO30H, TAACO30H, ME3030H,
KaiiHo30#. OOIad XapakTepUCTHKA KAHMAaTa M I€OAOTHYECKHX Iporeccos. [Toasaenue u
PACIBET XapAKTEPHBIX OPraHMU3MOB. YTACOOPA3OBAHHE: €rO YCAOBUA M BAUSHIE HA Ia30BBI
cocTas aTMOCAEPBL

MaccoBble BBIMUpPAHHA — 3KOAOIMYECKHE KPU3UCH IPOIIAOro. Ilpuaumusl 1 cAeAcTBHA

MAaCCOBBIX BeIMupaHuil. COBpeMEHHBIN 9KOAOTHIECKUN KPU3HC, €I0 OCOOCHHOCTH
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6.5

Pasaearr u 3apaun arrporiosorun. Meroasr anTponosornn. CraHOBAEHHE IIPEACTABAEHHIT O
IIPOHUCXOKACHHH deAoBeka. COBpeMEHHbIE HAYYHBIE TEOPHU.

Cx0ACTBO YeAOBeKa ¢ KUBOTHBIMU. CHCTEMAaTHIECKOE TIOAOKEHHE YeAoBeKka. CBHAETEABCTBA
CXOACTBA YEAOBEKA C MKUBOTHBIMU: CPaBHHTEABHO-MOP(OAOTHIECKHE, SIMOPHOAOTHIECKIE,
dusuororo- OmOXMMHUYECKHE, ITOBeAeHYeckne. OTAHYNA UYEAOBEKA OT KHUBOTHBIX.
[IpamMoxoKACHIE W KOMITAEKC CBAI3AHHBIX C HUM IIPH3HAKOB. PasBuTre roAOBHOTO MO3ra M
BTOPOM CUTHAABHOM CHCTEMBL

Aprxyrie cuAbl ((DakTOPBI) aHTPOITOreHe3a: OHOAOTHIECKHE, cortnasbHble. COOTHOIIICHHE
OHOAOIHYECKHX M COLIMAABHEIX (PakTOpPOB B aHTponoreHese. OCHOBHBIE CTAAHH
AHTPOIIOreHe3a. ABCTPAAOIINTEKN — ABYHOIHE IIPEAKH AIOACH. UeAOBeK yMEABIH, IIepBBIE
H3TOTOBAEHHA OPYAHH TPyAa. UeAOBeK MPAMOXOAAIININA U IEPBBIA BEIXOA AFOAEH 32 IIPEACABI
Adpurn. YeroBek refiAeABOEPICKUI — OO IPEAOK HEAHACPTAABCKOTO Y€AOBEKA 1
YeAOBEKa Pa3yMHOTO. YeAOBEK HEAHACPTAABCKHIH KaK BUA AFOAEH XOAOAHOTO KAMMaTa. JeAoBek
PA3yMHBIA COBPEMEHHOT'O THITA, ACHICOBCKIH YEAOBEK, OCBOCHIE KOHTHHEHTOB 32
npeaeaamu AQpHKH.

DBOAIOLIMA COBPEMEHHOIO YEAOBEKd. ECTeCTBEHHBIH OTOOpP B IOHYAALMAX YEAOBEKA.
MyranmonHsIH mporiecc u moAuMopdusm. [TonyASnuoHHbIe BOAHBL, Apeiid Ie€HOB, MATPALIHsA
1 «3PpdeKT OCHOBATEAR» B IIOUYAALIUAX COBPEMEHHOIO YEAOBEKA.

UYenroseueckne pacel. [lomatme o pace. Boawmmme pachr: eBpomeomaHas (eBpasHIiCKas),
aBCTPAAO-HETPOUAHAA (3KBATOPHAABHAA), MOHTOAOMAHASA (a3WATCKO-aMepHKaHCKas). Bpems u
IyTH PACCEACHHA YEAOBEKa II0 IAaHere. BAmmcrBO deaoBeweckux pac. Hayumas
HECOCTOATEABHOCTb  pacu3Ma. [IprcrocoOAEHHOCTh YeAOBEKAa K  Pa3HBIM  YCAOBHAM
OKpYKaIoIlel cpeAbl. Bamsame reorpadmdeckoil  cpeasl u  Apeiidpa TeHOB  Ha

MOP(OAOTHIO 1 (PUSHOAOTHIO YEAOBEKA

DKOCHCTEMBI 1 HpI/ICyH_[I/IC M 3aKOHOM€pHOCTI/I

7.1

Pazaeasr u 3apaun sxosorun. CfA3b 5KOAOIHUU C APYTUMH HAayKaMu. MeTOABI 5KOAOIHH.
[ToaeBble HAOAIOACHHA. DKCIEPUMEHTHI B 9KOAOTHMH: IIPUPOAHBIC H AaOOPATOPHBIE.
MoaeAanpoBanue B 9KOAOTHH. MOHHTOPHHT OKPY/KAFOITIEI CPEABI: AOKAABHBIH,

PErMOHAABHEBIN 1 TAOOAABHBIN
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7.2

DroAormyeckre (PakTOPBI U 3aKOHOMEPHOCTH X AcHcTBuA. Kaaccudrkariua sKOAOrmIecKux
dakropos: abmorTmdeckue, OHOTHYECKHE, aHTpoIoreHHsle. OOIIHe 3aKOHOMEPHOCTH
acticrus sxkorormdeckux dakropos. Ilpasuao muummyma (K. [lopenreas, FO. Aubux).
ToOAepaHTHOCTb. OBPUOHOHTHBIE U CTEHOOHMOHTHBIE OPIaHH3MEL

Abuoruaeckue daxtoper. CBeT Kak 9KOAOrHUecKHIl akrop. AeCTBHE PasHBIX YIACTKOB
COAHEYHOIO CIIEKTPA HA OPraHHU3MBEL. DKOAOTHYECKHAE IPYIIIBI PACTCHUN U JKUBOTHBIX IIO
orHomeHnio K cBery. CurHaspHas poab cBera. Poromepmoamsm. Temmeparypa Kax
SKOAOTHYeCKHH (pakTop. ACHCTBHE TEMIEPATYPHl HA OPraHu3Mmbl. | lOHKHAOTEpMHBIEC U
rOMOHOTEPMHBIC OPraHU3MBI. DBPHTEPMHbIC 1 CTCHOTCPMHBIC OPTAHU3MBL BA2KHOCTD KAk
skoaormdeckuit  dakrop. IlpucmocobaeHus — pacTeHHH K  IIOAACPMKAHHIO  BOAHOIO
Oanarca. Kaaccudpuxarua pacTeHHE IO OTHOIIEHHIO K BOAE. [ IprcriocobAeHns :KUBOTHBIX
K I3MCHECHHIO BOAHOTO PE/KIMA.

CpeAbr 0OOMTAaHHA OPraHU3MOB: BOAHAfA, HA3EMHO-BO3AYILIHAs, IIOYBEHHAsA, IAYOHHHAS
ITIOAITOYBEHHASA, BHYTpHOpraHu3MeHHasA. OU3HKO-XHMUYeCKe OCOOEHHOCTH CPEA OOHUTaHMA
opraHusmMoB. [ 1prcrocoOAEHIA OPraHU3MOB K )KU3HU B Pa3HBIX CPEAAX.

buoaormueckne pumrmel.  Bremrame u BHyrpenHme purtmel.  CyTOYHBIE M TOAHYHEIE
purmeL. [1prcocobAeHHOCTD OPraHU3MOB K CE30HHBIM U3MCHEHHAM YCAOBUN KU3HU.
Kusuennsie popmbr opranusmos. [lonsrue o xusnennon dopme. Kusuennsie dopmer
pacreHuii: AepeBbf, KYCTAPHUKH, KYCTAPHUYKHA, MHOIOAETHUE TPAaBBI, OAHOACTHHE TPABBHL.
7Kusuennsre pOPMBI KHBOTHBIX: THAPOOHOHTEL, T€OOHOHTEL, a3pobuoHTEL. OcobeHHOCTH
CTpOeHUA U 00Pa3a KUIHIL

buornaeckue dakroper. Buasr OnoTnyaeckux B3auMOAEHCTBHIA: KOHKYPEHIINA, XHUIITHIIECTBO,
cumbuo3 u ero Qopmsl. [lapasurusm, Kkoomepanmms, MYTyaAH3M, KOMMEHCAAHU3M
(kBapTHpAaHTCTBO, HaxAeOHm4ecTBO). Herpodudeckue B3ammoaedcTBus — (TOIHMYECKHE,
dopudeckue, dabpuueckue). 3HaueHHIE ONOTHIECKUX B3AUMOAEHCTBUI AAS CYIIIECTBOBAHHA

OPTraHHU3MOB B CPCAC oOmTAHMS. HpI/IHL[I/IH KOHKYPCHTHOI'O MCKAFOYCHHS

7.3

DKOAOTHUECKHE XaPAKTEPUCTUKH rTonyAsnud. [lomyasius kak Gumoaormdeckas cucrema. Poab
HEOAHOPOAHOCTH CPEABl, (PH3HYECKUX OapbepOB U OCOOEHHOCTEH OHOAOIMH BHAOB B
dOpMUPOBAHUHE HIPOCTPAHCTBEHHON CIPYKTYpPBHl HOLyAAIMH. (OCHOBHBIE ITOKA32TEAN
IIOIYASLIUMH: 9HCACHHOCTD, IIAOTHOCTb, BO3PACTHAS W IIOAOBAs CTPYKTyPd, POKAAEMOCTB,
IIPUPOCT, TEMII POCTA, CMEPTHOCTD, MUTPALIHA.

Oxonormueckad Crpykrypa mouyAarua. OLEeHKa YHCACHHOCTH IouyAfAnud. AMHAMHKa
IONYASLIME U ee peryAdrua. bumormdeckumil moreHImMaA monyaduuu. MoaeAupoBaHme
AMHAMHUKN monyAasnud. KpuBble pocTa YHCACHHOCTH IHOOyASnuy. KpuBble BBLIKHBAHUAL.
Peryasiiiua 9ucA€HHOCTH HOUYAALIMI: POAb (PAKTOPOB, 3ABUCAIIMX H HE 3aBUCAIIUX OT
IIAOTHOCTH. DKOAOTHIECKUE CTpaTernu BUAOB (r- u K-crparermm).

[Toustme 06 skoaormueckoil Huire BuAA. MecrooburaHue. MHOroMepHas MOAEAD
skoaorumgeckoit mumu Ak M. Xarauacona. Pasmepsr skoaornueckoi Hutmw. [lorennnaspaasn
U PeaAn30BaHHAA HUILIH.

Bua kak cmcrema momyasomil. ApeaAbl BHAOB. BHABI M MX JKH3HEHHBIC CTPATECIHM.
3aKOHOMEPHOCTH ITOBEACHHA 1 MUTPALIUII )KUBOTHBIX. BHOAOTHYECKIIe HHBA3UN UYKEPOAHDIX

BHAOB
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7.4

CoobrmiectBa opranusmMoB. buoriernos u ero crpykrypa. CBA3u MEXAy OpraHH3MaMH B
buoreHose. Drocucrema kak OTKpbTas cucrema (A Ax. Tercan). PyHKINOHAABHBIE OAOKH
OpraHu3MOB B 9KOCHCTEME: IIPOAYLICHTEL, KOHCYMEHTBI, PEAYLIEHTHL. Tpodudeckue ypoBHM.
Tpoduueckne menn u cern. Abuormdeckme OAoku 9kocucreM. [TouBer u MABI B
9KOCHCTEMAxX. KpyroBopoT BEIECTB M IIOTOK SHEPIHH B 9KOCHCTIEME.

OCHOBHBIC IIOKA3ATCAN 3KOCHCTEMBL. bromacca M IPOAYKIES. DKOAOTHYECKHE IIHPAMEABL
9pceA, OHOMACCH U SHEPIHM.

HampasaeHHbIE 3aKOHOMEPHBIE CMEHBI COODITIECTB — CyKIlecCH. [lepBUYHbIC 1 BTOPHYHELE
CYKIICCCHH U WX IPHYUHBL. AHTPOIIOTCHHBIC BO3ACHCTBHA Ha cykueccuu. KammakcHoe
coobrectBo. buopasHooOpasue 1 MOAHOTAa KPYTOBOPOTA BEIIECTB — OCHOBA YCTOMYHBOCTH
COODIIIECTB.

[MpupoaHbIE 3KOCHCTEMBL. AHTPOIIOI€HHBIE SKOCHCTEMBL. ATrPOIKOCHCTEMA. ATPOIEHO3.
Pasamaus MexKAY AaHTPOIIOICHHBIMU U IIPHPOAHBIME 9KOCHCTCMAMEL.

Vpboskocucremer. OCHOBHEIE KOMIIOHEHTHEL ypOoakocucreM. I'opoackas daopa u ayHa.
CumamTponmsannsa TOPOACKOHW payHel. buHOAOTHYEecKOe M XOBAHCTBEHHOE 3HAYCHIC
arposKkocHcTeM n  ypOosKocucreM.  3aKOHOMEPHOCTH  (POPMHUPOBAHHA  OCHOBHBIX
B3aMMOACHUCTBUI OPraHU3MOB B 3KOCHCTEMAX.

[Teperoc 9HeprUM U BEIIECTB MEKAY CMEKHBIMI 9KOCHCTEMAMIE. Y CTOMYHBOCTh OPraHI3MOB,

IIONYAAITMH 1 5KOCHCTEM B YCAOBHAX €CTECTBEHHBIX M AHTPOIIOT€HHBIX BO3ACHCTBIN

7.5

brocdepa — obmenaaHerapHas OOOAOYKA 3EMAH, TAE CYILIECTBYET HAU CYIIECTBOBAAA
xu3Hb. Yaenue B.M. Bepraackoro o 6mocdepe. Obaactu 6uocdeprr u ee cocras. sKusoe
BEILIECTBO OHOCEPHI U ero (PYHKIUM.

3akoHOMepHOCTH cymecTBoBaHuA Oroceprr. OcobeHHOCTH OHOCHEPHE KaK I'AOOAABHOM
sKocHCTeMbl. AmHamMmdYeckoe paBHOBecme B Omocdepe. Kpyrosoporsr Berects u
OHOreOXHMUYECKHE IIUKABI (YTAEPOAA, a30Ta). PuTMUYIHOCTS ABACHUIT B OHocdepe.
3onaapHOCTE Omocdepst. [lorarue o 6umome. OCHOBHBIE OHOMEI CYIIH: TYHAPA, XBOIHBIE
A€Ca, CMEIIIAHHBIC U IITHPOKOAHCTBEHHBIE ACCA, CTEIIN, CABAHHBI, IIyCTBIHU, TPOIIMYECKIE ACCA,
BBICOKOTOpbA. KAUMAT, pACTHTEABHBIH U )KUBOTHBIE MUP OHOMOB CYIIIH.

Crpyxrypa u (DyHKLINA KUBBIX CHCTEM, OLIEHKA HX PECYPCHOIO IIOTEHIIHAAA 1 OHOChEpHBIX

dyHKIHIT

7.6

DKoAOrmUecKue KPHU3HCHL M HX I[PUYIHHBL BosaelictBue deAoBeka Ha Owmocdepy.
3arpsAsHeHre BO3AYIIHOH cpeAbl. OxpaHa BO3AyXa. 3arpsA3sHEHHE BOAHOI cpeAbpl. Oxpana
BOAHBIX pecypcoB. Paspyrenre moussr. OxpaHa HOYBEHHBIX pecypcoB. Famenenne kanmara.
AHTPOIIOreHHOE BO3ACHCTBHE HA PACTUTEABHBIN U KUBOTHBIA MUP. OXpaHa pACTHTEABHOIO U
AKHUBOTHOIO Mupa. (OCHOBHBIE HPHUHIUIIEI OXpaHbl HPUPOAbL Kpacusie kuura. Ocobo
oxpandemsie npupoAnsie Teppuropuu (OOITT).

Boranmaeckne caabl 1 300AOTHYECKHE TTAPKH.

OCHOBHBIE IPUHIINIIEL YCTOWYHUBOIO Pa3BUTUA YEAOBEYECTBA M IPHPOABL ParmonaspHoe

IIPUPOAOIIOAB30OBAHIIE I COXPAHECHUE OHMOAOIMYECKOTO paSHOO6paSI/IH 3eMAn
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YUYEBHO-METOANMYECKOE OBECITEUEHHE OBPA3OBATEABHOTI'O
ITPOLIECCA OBA3ATEADBHDBIE YUEBHBIE MATEPHAADBI AASI YUEHHKA
1. Tepemon A.B., Ilerpocosa P.A. buoaorus. bunoaorudaeckue cucremer u mmporeccsr, 10 kaacc,
M.- Muemosuna 2023
2. Tepemos A.B., Ilerpocosa P.A. buoaorus. buorormueckue cucremst u mporeccsr, 11 kaacc.
M.- Muemosuna 2023
METOAHUUYECKHWE MATEPHAADBI AASI YUUTEAA
1. bumoaormsa. Meroamgeckne pekomenaarmn. 10-11 kaaccer. (VMK moa pea. B.K. Illymuoro,
YTAYOAEHHBIH YPOBEHD)
2. TIlaceunux B. B. [IIsenos I'. I'. O6mas 6uoaorua.10—11 xaaccer. OO0 «APO®A. 2021.
3. Meroaudgeckoe mocobue k yaeOnuky B. b. 3axaposa, C. I'. MamonTosa, H. V1. Conumna, E.
T. 3axaposoii. «<buororus. O6imas 6mororus. 10-11 kaacc. YrayOAEHHBII yPOBEHBY.
4. buoaorusa. O6mas 6umororus. [Tpakruxym. 10-11 kaaccer. YrayOaeHHBIR ypOBEHBD. (IIOA PEA.
B.K. [llymuoro)
I P®POBBIE OGPA3OBATEABHBIE PECYPCbI
https://m.edsoo.ru/7f41c292 https:/ /www.google.co/ http://plant.geoman.ru/
https://spheres.prosv.ru/biology/about/174/2288/ https:/ /tesh.edu.ru/subject/5/10/
http://bio.1september.ru/
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