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INOACHUTEJIBHASA 3AIINCKA

PabGouass mporpamma mo ydyeOHOMYy mnpenmery «buonorus (yriayOiaeHHBIH
ypoBenb)» mist 10-11 knaccoB (mpeametHasi obnacth «EcTecTBeHHO-Hay4dHbIE
OpeIMEThI») COCTaBlIeHa Ha OcHOBe TpeOoBaHMII K pe3yjlbTaTaM OCBOCHHS
OCHOBHOM 00pa3oBaTebHON MpOrpaMMbl CpeaHEro oO0miero o0pa3oBaHUs
®denepanabHOro rocyJapcCTBEHHOr0 00pa30BaTENBHOIO CTAHIAPTa CPEAHETO OOIIEro
00pa3zoBaHus, yTBEPKACHHOTO puKkazoM Munmnpocsemenuss 17 mas 2012 Ne 413
(B pemakuuu ot 12 aBrycta 2022 Ne 732) (manee — ®I'OC COO), denepanbHoit
o0pa3zoBaTeIbHON MporpaMMbl cpenHero oOmiero ooOpazoBanus, dDenepanbHOU
paboueil mporpaMMbel 1o y4yeOHoMy mnpenMery «buomorus», a Takxke
OpUEHTHpOBaHa Ha ILIEJIEBbIE MPUOPUTETHI, chopMyirupoBaHHbie B DenepanabHO
paboueii mporpaMme BOCITUTAHUS.

[leneBbIM MPUOPUTETOM BOCHUTATENBbHOW pabOTHl BSTCKON rymaHuUTapHOMI
TUMHA3UM  SIBJSIETCSL  CO3/IaHUE  ONArONMpHSITHBIX  YCJIOBUH Ui YCBOCHHS
IIKOJIbHUKAMU COLIMAJIbHO 3HAYMMbIX 3HAHUM — 3HAHUA OCHOBHBIX HOPM U
TpaaulMil Toro obiiecTsa, B KOTOPOM OHHM XHUBYT. B pamkax ypoka Ouosioruu
JOCTHKEHUE ITOCTaBICHHON LIEJIY BOCIIUTAHUS PEAIU3YETCS YePE3:

- HCIIOJIb30BAHME BOCIUTATENbHBIX BO3MOXKHOCTEH CoJlep)KaHusl y4eOHOro
peaMeTa: IEMOHCTPALUIO IPUMEPOB OTBETCTBEHHOI'O, IPAKIAHCKOTO TIOBEICHHS,
OpPOSIBJICHUSI YEJIOBEKOJIIO0MS U J0OPOCEpIEeYHOCTH; MOJ00P COOTBETCTBYIOIIUX
TEKCTOB JUI UYTE€HUS, 3a/1a4 JUIsl pelieHus], TPOOIEMHBIX CUTYallUH ISt 00CYXKIEHUS
B KJIACCE;

- IPUBJICYCHHE BHUMAHUS IIKOJIBbHUKOB K LIECHHOCTHOMY aCIEKTy U3y4aeMbIX
Ha ypOKax sIBJICHUH, OpraHu3alus ux padoThl ¢ MOJIy4aeMOi Ha YPOKE COIHATBHO
3HAUUMOM MHPOpMaLMEe — WHUIMUPOBAHHE €€ OOCYXKICHMs, BbICKa3bIBAaHUS
yUYalMMHUCs CBOETO MHEHHMS 110 €€ TTOBOJY, BRIPAOOTKH CBOETO K HEH OTHOIICHUS;

- YCTAHOBJICHHE JOBEPUTEIbHBIX OTHOIICHUM MEXIy YYHUTEIEeM U €ro
YUYEHUKaMH, CIHOCOOCTBYIOIIMX  IO3UTHUBHOMY  BOCIPUATHUIO  yYaIIUMUCS
TpeOOBaHUN U MPOCHO yuWTENs, TPUBJICUCHHUIO UX BHUMAHUA K 00CYy»XJaeMoil Ha
ypoke uHpopmaiuu, akTMBU3allMK UX MO3HABATEIbHOU EATEIbHOCTH;

- MOOYXJeHUE MIKOJbHUKOB COONIOAATh Ha YPOKE OOMICTIPUHSITHIE HOPMBbI
NOBEJCHMS, MpaBuia OOIIEHUS CO CTapIMMHU (Y4YUTENsIMH) M CBEPCTHUKAMU
(LLIKOJIbHUKAaMM ), PUHIMUIIBI YYEOHON JUCIUIUIMHBI U CaMOOPTaHU3AIINH;

- IPUMEHEHHUE HAa YPOKE MHTEPAKTUBHBIX (POpM paboThl yyarmmxcs, Haubosuee
3¢ ()EeKTUBHBIX HA Pa3HbIX CTYNEHSAX 00pa30BaHus;

- BKJIIOYEHHE B YPOK DIIEMEHTOB MPOEKTHO-UCCIIEN0BATEIbCKON
NESATENbHOCTH, YTO JaeT MIKOJbHUKAM BO3MOXKHOCTh MPUOOPECTH HAaBBIK
CaMOCTOATEIBLHOTO PEUIEHUSI TEOPETUUECKON MPOOIeMbl, HABBIK T€HEPUPOBAHUS U
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opopMieHUS COOCTBEHHBIX WJECH, HABBIK MMyOJUYHOTO BBICTYIUICHUS TMEpe]
ayJIMTOpUEH, apryMEHTUPOBAHUS U OTCTaUBAHUS CBOCH TOUKU 3PEHUS.
BocnuThiBarommii moTeHIIMAN YpoKa OMOJOTHH peaau3yercs 4epe3 Mmo100p
BOCIIUTBIBAIOIIETO COJECPKAHUS MaTepuaia, B OCHOBE KOTOPOTo JiexaT 0a3oBbIC
HAIlMOHAJIbHBIE  IIEHHOCTH:  MATPUOTU3M,  COIMAJbHAs  COJUIAPHOCTH,
IPaKJAHCTBEHHOCTh, CEMbsl, TPyA M TBOPUYECTBO, HayKa, TPaJAUIMOHHbBIE
POCCHIICKHE PEIUTUHN, UCKYCCTBO U JIUTEPATYpa, IPUPO/Ia, YEIIOBEUECTBO.

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O IPEJIMETA
«BHOJIOT'US» (YTJIYBJIEHHBINA YPOBEHD)

VYueOusiii npeamer «buonorusi» yrayOnénHoro ypoBHs u3yudenus (10-11
KJIACChI) SIBJISIETCS OJHUM W3 KOMIIOHEHTOB MpeaMeTHON obnactu «EcTecTBeHHO-
HayuyHble ipeaMeThy. Cornacuo nonoxerusM @I'OC COO npodunbHbIe yueOHbIE
npeIMeThl, W3y4aeMble Ha YIUIYOJIEHHOM YpOBHE, SBISIFOTCS CIOCOOOM
mubdepenimanuy  00y4eHHsT Ha YpOBHE cpeaHero oOmiero oOpa3oBaHus U
PU3BaHbl O0ECIIEYUTh MPEEMCTBEHHOCTh MEXKJIYy OCHOBHBIM OOIIMM, CPEIHUM
o01muM, cpeHUM Ipo¢eCCHOHAIILHBIM U BBICIITUM 0oOpa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Yy4eOHBIX MPEAMETOB JOJDKEH OBITh OPHEHTHPOBAaH Ha
MPUOPUTETHOE PEIICHHE 00pa30BaTENbHBIX, BOCHUTATENBHBIX M Pa3BUBAIOIINX
3a/1a4y, CBS3aHHBIX C MpOQOpUEHTAlMEH OO0yYarouuXcsi W CTUMYJIUPOBAHUEM
UHTEpEeCca K KOHKPETHON 00JIacTH HAy4yHOTO 3HAHUS, CBS3aHHOTO C OMOJIOTHEH,
MEIUIIMHOM, SKOJIOTHUEN, ICUXOJIOTUEHN, CIIOPTOM WJIM BOCHHBIM JIEJIOM.

[Iporpamma no yueOHoMy nipeameTy "buonorus" naér npencraBieHue o 1eau
U 3a/1auax HU3y4yeHus yuyeOHoro mpeamera «buonorus» Ha yriiyOJI€HHOM YpOBHE,
ompenensieT o0s3arenbHOe (MHBApUAHTHOE) TMPEJAMETHOE COJEepKAHUE, €ro
CTPYKTYpUpPOBAaHHME [0 pa3JenaM M TemaM, paclpeleleHue 10 Kiaccawm,
PEKOMEHYeT TMOCIE0BATeIbHOCTh H3yYEHUs Y4YEeOHOro marepuana ¢ y4EToM
MEXIPEIMETHbIX W BHYTPUIIPEIMETHBIX CBsI3€d, JOTMKH Y4YEeOHOro mpolecca,
BO3pacTHBIX 0COOEHHOCTEN 00yyaromuxcs. B mporpamme no 61Mojoruu peaan3oBaH
MPUHIIUT IPEEMCTBEHHOCTH C U3yYE€HHUEM OUOJIOTHHU Ha YPOBHE OCHOBHOT'O OOIIETro
oOpa3zoBaHus, Oiarojaps 4YeMmMy [pPOCMATPUBAETCS  HAMPABIEHHOCTh  Ha
MOCJIEAYIONIee pa3BUTHE OWUOJOTMYECKUX 3HAHHWM, OPUEHTUPOBAHHBIX Ha
dbopMuUpOBaHUE  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHHUS,  DKOJIOTHYECKOTO
MBIIUICHUS, PEJICTABICHUH O 3J0pOBOM 00pase KU3HHU, Ha BOCIIUTaHUE OEPEKHOTO
OTHOIIICHHS K OKpY’Karollel mpupoiHoi cpene. B mporpamMme 1o GMosioruu Takxke
NOKa3aHbl BO3MOXKHOCTU YyuyeOHoro mpeamera «buonorus» B pealud3aluu
tpeboBanuii GI'OC COO k miIaHUPYyEeMbIM JIMYHOCTHBIM, METANPEIMETHBIM U
pEeAMETHBIM pe3yibTaTaM 00yueHus U B (POPMHUPOBAHUHU OCHOBHBIX BUIOB Y4€OHO-
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NO3HABATENbHON JIEATEJIBHOCTH OOYyYalOIIMXCS IO OCBOEHHUIO COJIEp)KaHUs
OMoIOruuecKoro oOpa3oBaHMs Ha YPOBHE CPEHEro 001ero o0pa3zoBaHusl.

VYuebnniii npenmer «buonorus» Ha ypoBHE cpeaHEro o0mero oopa3oBaHUs
3aBepuIaeT Onosiornyeckoe 00pazoBaHue B ILIKOJIE U OPUEHTUPOBAH Ha pacIllupeHHe
U YTIIyOJIeHHE 3HAHUKM 00y4arouXxcs 0 5KMBOM MPUPOJIe, OCHOBAX MOJIEKYIISIPHON U
KJIETOYHOM OMOJIOTHH, SMOPHOJIOTUU U OMOJIOTUU Pa3BUTHSA, TCHETHKH, CEJICKIINH,
OMOTEXHOJIOTUH, FIBOJIIOIIMOHHOTO YYEHUS U IKOJIOTHH.

N3yuyenue yudeOHoro mpeamera «buonorus» Ha yriiyOJI€eHHOM YpOBHE
OPUEHTHPOBAHO Ha TMOATOTOBKY OOYYAIOIIUXCSA K MOCIEAYIOIIEMY IOTYyYEHHUIO
Ouojornyeckoro  o0Opa3oBaHMsl B By3ax W OpraHU3alMsIX  CPEIHErO
npodeccronanbHoro odpazoBanus. OCHOBY €ro CoAepkKaHUsl COCTABIISAET CUCTEMA
OMOJIOTMUYECKUX  3HAHUM, TMOJYYEHHBIX TMPU  M3YyYEHUHU  OOYHAIOIIMMUCS
COOTBETCTBYIOIIUX CHUCTEMATHUYECKUX PA3/eJI0B OMOJOTHU Ha YPOBHE OCHOBHOTO
obmero obpazoBanusi, B 10—11 kiaccax 3TH 3HAHUS TOMYy4aroT pa3BuThe. Tak,
paclIMpeHbl W YriiyOsieHbl OWONOTrMYecKHWe 3HAHUA O PACTEHMSIX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHU3Me 4YeJIOBEeKa, OOLIMX 3aKOHOMEPHOCTAX IKU3HH,
JIOTIOTHUTENIBHO BKJIFOUEHBI OMOJIOTMYECKHUE CBEACHMS MPUKIIAIHOTO U TIOUCKOBOTO
XapakTepa, KOTOPbIE MOYKHO HCIIOJIb30BaTh KaK OPUEHTUPHI JUISl TOCIEIYIOLIETO
BbIOOpa mpodeccun. Bo3mMokHa Takke MHTErpanusi OMOJOTMYECKUX 3HAHUU C
COOTBETCTBYIOIIMMU 3HAHUSAMH, MOJYYECHHBIMU OOYYaIOIIUMHUCS TPU U3YYECHHH
($u3HKU, XUMUH, TeOorpaduu U MaTEMATHKU.

Crpyktypa mporpamMmbl 1o ydeOHOMY mnpeametry '"buonorus" otpaxaer
CUCTEMHO-YPOBHEBBII M 3BOJIOLMOHHBIA MOAXOJAbl K HW3YYEHHUIO OWOJIOrUU.
CornacHo UM, U3y4alOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE AJIs )KUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3aliu, IBOJIIOIMN OPTaHUYECKOTO MHpa Ha 3emJie,
COXpaHEeHUs1 OMOJIOTMYECKOTO pa3HOOOpa3us maneTsl. Tak, B 10 kiiacce n3ydaroTcs
OCHOBBI MOJICKYJISIPHOM W KJICTOYHOW OHWOJOTUH, IMOPHUOJIOTHH ¥ OHOJIOTHH
pPa3BUTHSI, TEHETUKU M CEJEKLIHMH, OMOTEXHOJOTMH M CHUHTETUYECKON OHOJIOrHH,
AKTyaIM3UPYIOTCS 3HAaHHUA OO0ydYaromuxcsi Mo OOTaHHMKE, 300JI0TMH, aHATOMHH,
¢uznonoruu yenoseka. B 11 kiacce mzydarorcs 3BONIOIMOHHOE YYEHHE, OCHOBBI
9KOJIOTUH U YUeHHUE 0 Ouocdepe.

VYueOusiit mnpeamer  «buomorus» mpusBaH  o0ecnedYMTh  OCBOCHHE
00yJarouMHCs OMOJIOTUYECKUX TCOPUIN U 3aKOHOB, MJIEH, IPUHIIUIIOB U MPaBUJ,
JIeXKAIIKNX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOCHHHM, MHOTO000pa3MM U OCOOCHHOCTSAX KIETKHU, OpraHu3Ma, MOMYJIsSIuH,
OMOIIEHO3a, SKOCHCTEMBI, O BBIIAIOIIMXCS HAYYHBIX JOCTHIKEHUSAX, COBPEMEHHBIX
UCCJICIOBAHUAX B OMOJIOTHH, IPUKJIAJHBIX ACTIEKTaX OMOJIOTHYecKUX 3HaHUM. [l
pa3BUTUS U TOJCpKaHUS HHTepeca OO0yyaroumxcs K OHOJOTMH Hapsiay co
3HAYUTENbHBIM 00bEMOM TEOPETHUECKOI0 MaTepHalia B COAEPKaHUHU MPOTrpamMMbl
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10 OMOJIOTHH MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBJICHUS W Pa3BUTHS
TOM WM HHOM 00J1acTH OMOJIOTHH, BKJIAJIOM OT€UYECTBEHHBIX M 3apYyOSKHBIX YUEHBIX
B pEIICHNE BAXKHEHIITUX OMOJOTHUECKUX M IKOJOTHUECKUX TTPOOJIeM.

OT16op opraHu3arMoHHBIX (OPM, METOJOB M CPEJCTB OOYyYEeHHUS OHOJIOTUH
OCYIIECTBISIETCSA C Y4ETOM CHEUM(PUKH ero COACp)KaHUsS M HaIMpPaBICHHOCTH Ha
IPOJOJDKEHNE OHMOJOTHYECKOTO 00pa3oBaHHMS B  OpraHU3alMAX CPEIHErO
po(eCCHOHAILHOTO U BHICIIET0 00pa30BaHUsI.

OO0s13aTeIbHBIM YCIIOBUEM TTPU 00YUCHUHM OMOJIOTHH Ha YTITyOJEHHOM YPOBHE
SBJIICTCSI TIPOBEJICHHUE JA0OPaTOPHBIX M IMPAKTHYECKUX paboT. Takxke ydactue
00y4JaroIuXxcss B BBIMOJTHCHUU MPOSKTHBIX M YYeOHO-HCCIICI0BATEIIbCKUX PadoT,
TEMaTHUKa KOTOPBIX ONPEICIACTCS YYUTEIEM Ha OCHOBE UMCIONIUXCS MaTepHUaIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MTPUPOTHBIX YCIOBHH.

HEJN U3YUYEHUSA YYEBHOTI O ITPEJMETA
«BUOJIOTUS» (YTJIYBJIEHHBIN YPOBEHD)

[ens u3yuyenus: yueoHoro npeamera «buonorus» Ha yriiyoJ€HHOM YpOBHE —
OBJIaJIcHHE  OOy4YalMIMMHCS  3HAaHUSIMU O  CTPYKTYPHO-(PYHKIHMOHAIbHOU
OpraHu3allMi >KUBBIX CHCTEM pAa3HOTO paHra MW MNpuoOpeTeHue yMEHUM
UCIOJIb30BaTh 3TH 3HAHUS B (POPMUPOBAHUU MHTEpECA K ONpenenEéHHOU o0nacTu
npo(ecCUOHaNbHON JIeATENIbHOCTH, CBSI3aHHOM C OMOJIOTHEH, WM K BBIOOpPY
y4eOHOT0 3aBeICHUS JUIsl IPOJIOJKEHUSI OMOI0THYECKOTro 00pa3oBaHus.

JloctkeHue uenu u3ydeHus ydyeOHoro npeamera «buosorus» Ha
yriayOia€HHOM YpOBHE 00€CIIEYMBAETCS PEIIEHUEM CIIETYIOIINX 3a/1au:

OCBOEHHE O0YYaIOIMMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPUSIX, KOHLEHIHUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
IpaBUJIaX, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MHpPA; O
CTPOEHWH, MHOTO00pa3uu U OCOOCHHOCTSX OWOJOTHYECKUX CHCTeM (KJIETKa,
OpraHu3M, MOMyJsIus, BUA, OMOreoneHos3, ouocdepa); 0 BHIAAIOMIMXCS OTKPBITHIIX
Y COBPEMEHHBIX HCCIIEIOBAaHUSAX B OMOJIOTUY;

O3HaKOMJIEHHE OOYYaromMXCs C METOJaMU MO3HAHUS JKUBOM MPUPOIbL:
UCCJIEIOBATEIbCKUMH  METOJAaMH  OHOJOrMYECKHX HayK (MOJIEKYJSIpDHOM H
KJIETOYHOUM OMOIOTHH, SMOPHOJIOTHH ¥ OMOJIOTHUU Pa3BUTHS, TCHETHKHU U CEJICKITUH,
OMOTEXHOJIOTUM M CHUHTETHYECKOM OHOJIOTMM, MAaJ€OHTOJIOTHH, DSKOJIOTHUH);
METOJaMH CaMOCTOSITEJIbHOIO MPOBEJACHUS OHUOJIOIMYECKUX MCCIEI0BaHUN B
naboparopud W B npupoae (HAOMOJACHWE, HW3MEPEHHE, OKCICPHUMEHT,
MOJEIIMPOBAHUE);

OBJIZIcHHNE OOYyYaIOIUMHUCS  YMEHHUSIMH: CaMOCTOATEIbHO  HAaXOJHUTH,
aHAJIM3UPOBATh W MCMOJIb30BaTh OMOJOTMYECKYI0 HH(POpPMAIUIO; MOJIb30BaThCS
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OMOJIOTUYECKONW TEPMUHOJIOTHEH M CUMBOJIMKOM; YCTAHABIMBATH CBA3b MEXIY
pa3BUTHEM OHOJOTMM U COLMAIBHO-3KOHOMHUYECKMMHU U  3KOJOTHYECKHUMHU
npoOsieMamMH 4YeJIOBEYeCTBa; OLIEHUBATH IOCJEACTBHS CBOCH JESATEIHHOCTU TIO
OTHOILEHUIO K OKpYXarolled NpupogHON cpene, COOCTBEHHOMY 3/I0pOBBIO U
3JI0POBBIO  OKPYXKAIOIIWX  JIIOJIeH; OOOCHOBBIBaTH W COOJIOJIaTh  MEPBI
npodunakTuku MHGEKIMOHHBIX 3a00eBaHU, TpaBUiia MOBEACHUS B MPUPOJIEC U
oOecrieueHus 6€30MaCHOCTH COOCTBEHHOW KU3HENEATEIbHOCTH B UPE3BBIYAMHBIX
CUTyallUsIX TMPUPOJHOTO W TEXHOTEHHOIO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHbBIEC Hay4YHbIE€ OTKPHITUS B 00JIaCTH OMOJIOTHH;

pa3BUTHE Y 00YYAIOIIUXCS UHTEIUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN B
npolecce 3HAKOMCTBA C  BBIJAIONIUMHUCS OTKPBITUSIMA M COBPEMEHHBIMU
UCCJIEIOBAHUSIMH B OHOJIOTHH, PEIIAEMbIMU €10 MPOOJEeMaMu, METOJI0JIOTHE
OMOJIOTUYECKOT0 UCCIIeI0BAHMUS, TPOBEACHUS SKCIIEPUMEHTAIILHBIX HCCIIEIOBAaHUMH,
perieHus: OMOJIOTMYECKUX 3a/lad, MOJAEIMPOBAaHUS OMOJIOTHYECKUX OOBEKTOB U
IIPOLIECCOB;

BOCIIUTaHUE Yy 00y4aroNIMXCs LIEHHOCTHOTO OTHOIIEHUS! K KUBOW MPUPOJE B
LEJIOM U K OTJENbHBIM €€ 00BEKTaM U ABJICHUSIM; (OPMUPOBAHUE HKOJIOTUYECKOH,
T€HETUYECKON IPaMOTHOCTH, 001N KyIbTYphI IOBEICHUS B IPUPOE; MHTETpaIluU
€CTECTBCHHO-HAYYHbIX 3HAHUU;

npuoOpeTeHre  OOy4arolUMUCS ~ KOMIETEHTHOCTH B  palMOHAIbHOM
IPUPOAOIIONIH30BaHUH (COOIIIOICHUE TIPABUII IOBEICHUS B IPUPOJIE, OXPAHbI BUIOB,
JKOcHUCTEM, Ouocdepsl), COXpaHEHUU COOCTBEHHOI'O 3J0POBbS M 3J0POBbBS
OKpyXXaromux Jrojaed  (coOmtogeHuss Mep nOporiakTuku — 3a00JeBaHUM,
oOecrieyeHne 0OE30MaCHOCTH KU3HEAEATEIbHOCTH B YPE3BBIYAHHBIX CUTYaLMIX
OPUPOAHOTO M  TEXHOTEHHOI'O  XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJOTMYECKUX 3HAHUM U YMEHUI B TOBCEHEBHOM )KU3HU;

CO3/IaHME€  YCJIOBMM  JUII  OCO3HAHHOTO  BbhIOOpa  OOydarOIUMUCS
WHIMBUIyaJIbHOU oOpa3oBaTenbHON TPaeKTOPHHU, CIOCOOCTBYIOIIEH
HOCTEAYIONeMY MNpPOo(PEeCcCHOHANTBHOMY CaMOOMIPEICICHUI0, B COOTBETCTBHH C
WH/IUBUTyalIbHBIMH HHTEPECAMU U TIOTPEOHOCTSIMU PErHOHA.

MECTO YYEBHOI'O IPEJIMETA «bHOJIOI' U5D»
(YIJIYBJEHHBINA YPOBEHB) B YYEEHOM ILJIAHE

B cootBerctBun ¢ ®I'OC COO yueOHbIit mpeamer «buonorus» BXOAUT B
npenMeTHylo o0nacte «EcrecTBeHHO-HayuHble mpeameTh». Ha u3ydeHue
ouonornn B 10-11 kmaccax cpemuero oOmiero oOpa3oBaHHs Ha YIIIYOJICHHOM
ypoBHE B yuyeOHOM TutaHe otBoauTtcs 204 gaca: B 10 xmacce — 102 gaca (3 gaca B
Henento), B 11 knacce — 102 yaca (3 yaca B HeZleno).
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COAEPKAHUE YYEBHOI'O NIPEIMETA «bUOJOI' US»
(YITJIYBJIEHHBIA YPOBEHbD)

10 KJIACC

Conepxanue mporpamMMmsbl, BBIAEIEHHOE KYpPCUBOM, HE BXOIUT B IPOBEPKY
rocyaapcTBeHHou utorosoit arrectamuu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpemeHHast OMOJIOTHsI — KOMIUIEKCHAsI Hayka. KpaTkas CTOpHUsST pa3BUTHS
Ouosornu.  buonmorndeckue HayKM W HU3ydyaeMble ~HUMH  MPOOJIEMBI.
OyHIaMEHTaJIbHbIE, NPUKIAJHBIE KW TMOUCKOBBIE HAYYHBIC WCCIECAOBAaHUS B
Omomoruu.

3HadeHne OWoJoruu B (POPMUPOBAHUH COBPEMEHHOW €CTECTBEHHO-HAYYHOM
kaptuHbl mupa. lIpodeccun, cBsizanHbie ¢ Owosnorueld. 3HaUeHUE OMOJIOTUM B
MIPAKTUYECKON JEATEIIbHOCTH 4YEJIOBEKA: MEIULUHE, CEIbCKOM XO3SMCTBE,
MIPOMBIIUIIEHHOCTH, OXPAaHE MPUPOJIBL.

JdemMoHcTpanuu

[Toptpetsi: Apuctorens, Teodpacr, K. Jlunneit, XK. b. Jlamapk, Y. lapsus, V.
I'apsen, I'. Mennens, B. . Bepnanckuit, U. I1. ITaBnos, 1. 1. Meunukos, H. H.
Basunos, H. B. Tumodees-Pecorckuit, [Ix. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubr u cxembl: «CBsi3b OMOJOTMM C APYTUMH Haykammy», «Cucrema
OMOJIOTUYECKUX HAYK).

Tema 2. ’KuBble cucTeMbl U UX U3y4YeHHE

XKuBble cuctemMbl Kak mpeaMeT uszydeHus Ouonoruu. CBOMCTBA KHBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, MAUCKPETHOCTb M LEJIOCTHOCTb,
CIOKHOCTb M YHOPSIIOYEHHOCTh CTPYKTYpPbI, OTKPBITOCTh, CaMOOPTaHU3aIIMS,
CaMOBOCIIPOU3BEACHUE, PA3IPAKUMOCTh, U3MEHYUBOCTh, POCT U PA3BUTHE.

YpOBHU OpraHu3alu >KUBBIX CHUCTEM: MOJEKYJSPHBIMA, KIETOYHBIM,
TKAHEBBIH, OpraHW3MEHHBIN, NOMYJIAIMOHHO-BUOBOM, HKOCHUCTEMHBII
(buoreoneHoTHdeckuil), OuochepHsiit. Ilporecchl, MPOUCXOIAIINE B IKUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KUBOro. JKu3Hb Kak ¢opMa CyIIeCTBOBAHUS
Matepuu. Hayku, n3ydaroiye »KuBble CUICTEMBI HA Pa3HBIX YPOBHIX OPraHU3ALUY.

N3yuenne xuBbIX cucteM. Meroapl Ouosiornyeckoi Hayku. HaOmronmenwe,
U3MEPEHUE, IKCIIEPUMEHT, CUCTEMaTH3alus, MeTaananu3. [lonarre o 3aBUCUMON U
He3aBuCUMOW rnepeMeHHoW. [LmanupoBanue skcnepumeHnTa. IlocraHoBka wu
npoBepka rumnote3. HyneBas runore3a. [lonsatue BHIOOpKH U €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouonormyeckux JaHHbIX. ONEHKa JOCTOBEPHOCTH MOJYYEHHBIX
pe3ynbTaToB. [IpUYMHBI UCKa)XX€HUsT pe3yJbTaTOB »JKcriepumeHTta. [lonsitue
CTaTUCTUYECKOTO TECTA.

JdemMoHcTpanuu
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Tabmuubr u cxembl: «OCHOBHBIE TIPU3HAKH >KH3HW», «buomornueckue
cuctembl», «CBOWCTBAa >KMBOM MaTepum», «YPOBHU OpraHU3allUU KUBOU
npuposib», «CTpoeHue KUBOTHOM KIETKM», «TKaHU KUBOTHBIX», «CHUCTEMBI
OpraHOB YEJIOBEYECKOro opraHusma», «buoreonenos», «buocdepa», «Metoabl
VU3YUYCHUS )KUBOU ITPUPOIBI».

O6opynoBanue: 1abopaTopHOE 000pYIOBaHUE ISl MPOBEACHUS HAOTIOICHUH,
U3MEPEHUH, IKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp3oBaHWE pPa3IMYHBIX METOJIOB IIPH
U3YYEHUHU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KjieTku

Knerka — cTpykrypHO-QpyHKIIMOHaNbHAs eAuHUIA KuBoro. Mcropus
oTKpbITUs KiIeTku. Pabotel P. 'yka, A. Jleenryka. Knerounas teopust (T. ILIBanH,
M. Hlneiinen, P. BupxoB). OCHOBHBIE MOJOXKEHUS COBPEMEHHON KJIETOUHOMU
TEOPUH.

Metoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMH:  MHKPOCKOIIHUS,
xpoMmatorpadus, 3eKTpodope3, METOJ MEYEHBIX aToMOB, audQepeHIHraibHOoe
HEHTPU(PYTUpPOBaHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue ¢hukcuposannvix
K1emoK. DAEKTpOHHasT MUKpockonusi. Kongoxanvhas muxpockonus. Bumanvroe
(npudicuznenHoe) uzyuenue Kiemox.

JdemMoHcTpanuu

[Toptpersr: P. I'yk, A. Jleenryk, T. llIBann, M. Illneiinen, P. Bupxos, K. M.
bap.

Tabmuubl u cxembl: «CBETOBOM MHKPOCKOID), «DJIIEKTPOHHBI MUKPOCKOI,
«HcTopust pazBUTHS METOJOB MUKPOCKOIITUI».

O6opynoBaHue: CBETOBOM MHMKPOCKOI, MHKpPOIpPENapaThl pPacTUTENbHBIX,
KUBOTHBIX U OAKTEPHAIbHBIX KIETOK.

IIpakTnueckas padora «M3yyeHue METONOB KJIETOYHOM OHOJIOTHH
(xpomarorpadus, anexrpodopes, muddepeHmanbHOe IEHTPUPYTHPOBAHUE,
[TLIP)».

Tema 4. XumMuueckasi OpraHu3anus KJIeTKU

XUMUYECKAN COCTaB KIETKHM. Makpo-, MUKPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Boga u e€ ponb Kak pacTBOpUTENS, pEareHTa, y4aCTHE B CTPYKTYPUPOBAHUM KIIETKH,
TETUIOPETy U, MuHepallbHbIE BEeIleCcTBa KIETKH, UX OHoiorudeckas poib. Poib
KaTUOHOB U AaHUOHOB B KJIETKE.

Oprannueckue BeliecTBa KJIETKA. buonornueckue mnoauMmepsl. benkwu.
AMUHOKHUCTIOTHBINA cocTaB 0enkoB. CTpyKTyphl OeTKoBON MoOseKyibl. [lepBuunast
CTpyKTypa Oeika, MeNnTUAHas CBi3b. BTopuuHas, TpeTU4Has, YETBEPTHUUHAS
cTpykTypbl. JleHarypamms. CpoiictBa OenkoB. Krnaccudukarmus  OCIKOB.
buonornueckue Qpynkumu 6enkoB. /Ipuonsi.
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VYraesoasl. MoHOCaxapu/pl, IMCaXapUibl, OJIMTOCAXapPUIbl U TIOJIUCAXAPUIBI.
OO0muii TUTaH  CTpoeHHUS W (PUBUKO-XUMUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonoruyeckre GyHKIUU YTIIEBOIOB.

Jlunmuael. ['uapodunsHO-rHAPOdOOHBIE cBOMCTBA. Knaccudukarus Tunuaos.
Tpurmuuepunsl, Qocomunuasl, BOCKH, CTEpouabl. buonmornyeckue QyHKIMH
aunuaoB. OOmIye cBOMCTBAa OMOJOTHYECKUX MEMOpPaH — TeKy4eCTh, CIOCOOHOCTH K
CaMO3aMbIKaHHIO, TTOIYITPOHUIIAEMOCTb.

Hyxkneunossie kuciotel. JJHK u PHK. CrpoeHne HYKIEHHOBBIX KHCIOT.
Hyxneorunel. Ilpunuun kommiementapHoct. IIpaBuno Yapradda. Crpyxrypa
JIHK — nBoitnas cniupasib. MectoHnaxoxaenue u ouonornueckue pynknuu JTHK.
Buaesl PHK. ®yukuun PHK B knetke.

Crpoenue mosekynbl AT®. Makpospruueckue cBsisu B Moliekyine ATO.
buonornyeckue ¢pynkuuu AT®. BoccTaHOBIIEHHbIE IEPEHOCUUKH, UX (DYHKIIMH B
Kietke. [pyeue nyxneozuompugocgamor (HT®). CexenupoBanue JJHK. Memoowv
2EHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CrpyktypHas Ouojorusi: OMOXUMHYECKUE U OMODU3NYECKUE UCCIETOBAHUS
cocTaBa UM TMPOCTPAHCTBEHHOW CTPYKTYphl OuOMoOseKkyl. Mooeruposarue
cmpyKkmypul U QYHKyuil OUOMONEKYT U uUx Komniekcos. Komnvromepnulti ousatin u
Opeanuyeckull cCunme3s OUOMONEKY U UX HeNPUPOOHBIX AHANO208.

JdemMoHcTpanuu

[Hoptpersr: JI. [Tonunr, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®panknus, O.
Conrep, C. [Ipy3unep.

Juarpammel: «Pactipenenenne XUMHUUECKUX 2JIEMEHTOB B HEXKUBOW IIPUPO/IEN,
«PacnipenieneHue XUMHUUECKUX JIEMEHTOB B JKUBOU MPUPOIE.

Tabmuel 1 cxemsl: «llepuonuueckass TabauIIa XUMUYECKUX 3JIEMEHTOBY,
«CtpoeHune MoJleKynbsl BOIb», «BemecrBa B coctaBe opranu3moBy», «CTpoeHUE
MOJIEKYJIbl Oenka», «CTpyKTypbl OEIKOBOW MOJEKylbD», «CTpOo€HHE MOJEKYNl
yriaeBosioB», «CTpoeHue MOJEKyl JunuaoBy, «HyKIeMHOBBIE KUCIOTHIY,
«Ctpoenne Monekysibl ATO».

ObopynoBaHue: XUMHYECKasl IOCy1a 1 000pyJOBaHHE.

JlabopaTtopnas padora «O0HapyxeHHEe OCITKOB C TOMOIIBI0 KAYECTBEHHBIX
peaKIuiny.

JlabopaTopHasi pabdora «VccienoBaHue HyKJIEMHOBBIX KUCTIOT, BbIJIEJIEHHBIX
U3 KJIETOK Pa3JIUYHbIX OPTaHU3MOB.

Tema 5. CTpoenue n GQyHKIUM KJIETKH

Tunbl KIETOK: JyKapuoTUuYecKas U Mpokapuotuyeckas. CTpyKTypHO-
(byHKITMOHAIbHBIE 00Pa30BaHUSI KIICTKH.
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CrpoeHure MpoKapuoOTHUECKOM KiIeTKH. KieTouHas cTeHKa OaKTepHuil M apXei.
OcoOeHHOCTH CTpPOCHHsI TEeTepOTpPOHON U aBTOTPOPHON MPOKAPUOTUUECKUX
KJIETOK. MeCTO U poJIb MPOKapHOT B OMOIIEHO3aX.

Crpoenne u HyHKIIMOHUPOBAHKUE dyKapuoTHUUeCcKoi kieTku. [1ma3zmMarnyeckas
MeMOpana (masmanemma). CTpyKTypa Ijia3MaTudeckoi MemOpaHbl. TpaHcHopT
BEIIECTB Uepe3 MIa3MaTuiecKyto MeMOpany: naccuBHbIN (nuddysus, obnerayéunas
muddy3us), akTUBHBIA (MEPBUYHBIA W BTOPUYHBIM AaKTUBHBIA TPAHCIIOPT).
[Tonynponuniaemocts MeMOpaHbl. PaboTa HaTpuii-KaaueBoro Hacoca. DHIOIUTO3:
NUHOIMTO3, (Paroruro3. Jk3omuTo3. Kierounas crenka. Ctpykrypa U QyHKIHUH
KJIETOYHOUM CTEHKH PACTEHU, rprOOB.

Huromnnasma. [{uto3onb. Lurockener. [IBuxkenue nuroruiazMbel. OpraHoubl
kieTkd. OqHOMEeMOpaHHBIC OPTaHOUIBI KIIETKH: dHAoIIa3MaTnyeckas cetb (DI1C),
anmapar [ oJbJKW, JIM30COMBI, HMX CTPOCHME | (QYHKIMU. B3anmMOCBs3b
OJIHOMEMOpPAHHBIX OPraHouJoB KieTkh. CTpoeHHe TpaHyISIPHOrO PETUKYJIyMa.
Mexanusm nanpasnenus denxos ¢ IIIC. Cunte3 pacTBOPUMBIX OeykoB. CUHTE3
KJIETOYHBIX MeMOpaH. ['akuit (arpanyIsspHbIN ) SHAO0IIIA3MAaTUYECKUI PETUKYITYM.
Cekperopnas ¢ynkuust annapara [onbxu. Moougukayus benkos 6 annapame
Tonvoorcu. Copmuposka benkos 6 annapame Ionvoxcu. TpaHCTIOPT BEIIECTB B
kieTke. Bakyonu pactutenbHbixX kieTok. Knerounsii cok. Typrop.

[TomyaBTOHOMHBIE ~ OpPraHOWIBI  KICTKH:  MHTOXOHIPHH,  IUTACTHIBI.
Ipoucxooxcoenue mumoxonoputi u niacmuo. Cumouoeenes (K.C. Mepeorcrkosckuii,
JI. Mapeynuc). Ctpoenne U (yHKIIMM MUTOXOHIpuM u mnactull. llepBuunsle,
BTOPUYHBIC U CIIOYKHBIC TIIACTUAB (POTOCHHTE3UPYIOIINUX 3YKAPHUOT. XJIOPOTUIACTHI,
XPOMOIIIACTHI, JEUKOIIIACTHI BHICIIMX PACTEHUM.

HememOpannbie opranouabl kiaetku CTtpoeHue M (PyHKIIMM HEMEMOpPaHHBIX
OpraHOM]IOB KJICTKH. PuGocompr. IIpomesrxcymounvle Quramenmo.
MukpodunaMeHTsl. AKmuHosvle Muxkpoguiamenmol. MBIIEYHBIC  KIETKH.
AxmuHnosbie KomMnoneHmul HemviueyHvlx Kiemox. MukporpyOouku. Kierounsrii
nentp. CTpoeHWe © JABWKCHHE KIYTUKOB UM PECHUYCK. MUKpPOTPYOOUKH
nuToruiazmel. Llentpuons. benku, accoyuupoganmvie ¢ Mukpoguiamenmamu u
muxpompyoouxamu. Momopnoie benxu.

Anpo. Obonouka sapa, XpOMAaTUH, KapuoIlia3Ma, SAPBIIIKY, UX CTPOEHUE U
byakuu. SAnepHbiii  O0enkoBbIi MaTpukc. IIpocTpaHCTBEHHOE pPaCHONIOKECHHE
XpoMocoM B HHTepha3HOM siApe. JIdyxpomamuu u cemepoxpomamur. benku
XpOMaTHHA — THUCTOHBI. Jlunamukxa si0epHol 060a0uKu 6 mumose. AHoephbiii
mpaucnopm.

Knerounsie BrmroueHusi. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK DYKApUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JdemMoHcTpanuu
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[Toptpetsl: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmuubr u cxembl: «CTpoeHHE DYKapUOTHUECKOW KIeTKn», «CTpoeHwue
KUBOTHOM  KJIEeTKW», «CTpoeHHe  pacTUTENbHOM  KieTku», «CTpoeHue
MUTOXOHJIpUNY, «A1po», «CTpoeHrne NpOKApUOTUUECKON KIIETKI.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIpENnapaThl pPacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MHUKpOIIpEnapaThl OaKTepruaIbHbIX KIETOK.

JlabopaTtopnass pabora «M3ydeHne CTpOEHHS KIETOK Pa3JIMYHbBIX
OpTraHU3MOB.

IIpakTuueckasi padora «l3ydeHue CBOUCTB KICTOYHON MEMOpaHbI».

JlabopaTopnasi pabdora «VcciaegoBanue IMasmoiiu3a W JACTUIA3MOJIM3A B
PACTUTENBHBIX KIIETKAX).

IIpakTnueckas padora «/3yueHue IBHKEHUS IIUTOIIA3Mbl B PACTUTEIbHBIX
KJIETKaX).

Tema 6. O0OMeH BelleCTB M MpeBPAllleHHE IJHEPTUH B KJIEeTKe

AccUMUIATINS U JUCCUMUIIALIMS — JIBE CTOPOHBI MeTabom3Ma. Tumnbsl oOMeHa
BEILIECTB: aBTOTPO(MHBIN U rerepoTpodHbI. YuacTue Kuciopoaa B OOMEHHBIX
npoleccax. JHepreTudeckoe obOecrnieueHue KieTku: npespamienue ATD B
oOMeHHBIX Tporeccax. DepMEHTATHUBHBIA XapakTep peakiuil KIETOYHOTO
Metabonmn3ma. DepMeHThl, UX CTPOCHHE, CBOMCTBA W MEXaHU3M JICHCTBUS.
Kodepmentrl. Otnuuns GpepMeHTOB OT HEOPraHMYECKUX KaTain3atopoB. benku-
AKTUBATOPbl M OEIKU-UHTHOUTOPBI. 3aBUCUMOCTh CKOPOCTH (PEpMEHTATUBHBIX
peakiuii OT pa3IM4HbIX (DAKTOPOB.

[lepBuuHBIA CHUHTE3 OPraHUYECKHX BeHIECTB B KieTke. DOTOCUHTES.
AHOKcuceHHbIl U OKcueeHHblli pomocunme3 y oOaxkmepuii. Ceemocodouparoujue
nUCMeHMbl U NUSMEHMbl PeakyuoHHo20 yeumpa. Ponb XJIOPOIUIACTOB B MPOLECCE
¢dorocunreza. CBeroBas u TeMHOBas pa3pl. Pomoodvixanue, Cz-, Cs- u CAM-munuvl
gomocunmesa. [IpogykTHBHOCT (poTOCHHTE3a. BrinsiHue pa3nuyHbIx (pakTopoB Ha
CKOpOCTh (poTOCHHTE3a. 3HaUECHHE (POTOCHHTESA.

XEMOCHHTE3. Pa3noobOpasue OpPraHU3MOB-XEMOCUHTETHKOB:
HUTPUPUITUPYIOIHUE OaKTEPUH, KEIE300aKTEepPHH, CepoOaKTepru, BOJOPOIHBIC
OakTepun. 3HAYCHUE XEMOCHUHTE3A.

Ana’poOHBIC Opranm3Mbl. Buasl Opoxenus. I[IpoaykTel OpoXkeHUS U UX
UCIIOJIb30BAaHUE YEIIOBEKOM. AHA’pOOHBIE MHUKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH M BO30YAUTEIN O0JIC3HEH.

AdpoOHBIE OpTraHU3MBI. Oranbl HSHEPTreTUYECKOTO oOMeHa.
[ToaroroBurenbHbIN 3Tamn. [ THMKOIN3 — OECKUCIOPOIHOE PACIICIUICHUE TIIFOKO3HI.

buonornueckoe OKuCIEHHE, WM KIETOYHOE JbIXaHUE. POIbp MUTOXOHIpUN B
nporeccax onosorndeckoro okucieHus. [{uknuyeckue peakuuu. OKHCIUTEIHLHOE
dbochopunupoBanue. Iuepausn memobpannozo epaduenma npomoros. Cunmes ATD:
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paboma npomonuou ATD-cunma3zvl. IlpenmyniecTBa a’poOHOro myTu oOMeHa
BEIIECTB Tepel aHadPOOHBIM. D(H(PEKTUBHOCTH IHEPTETUUECKOTO OOMEHA.

JdeMoHcTpanuu

IMoptpersr: k. Ilpuctnu, K. A. Tumupsaszes, C. H. Bunorpanackuii, B. A.
Ourenbrapar, [1. Mutuenn, I'. A. 3aBap3uH.

Tabnuubl u cxembl: «DoTocuHTe’)», « IHEpreTUUECKuil oOMen», «brocunres
oenka», «CtpoeHue pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOI, O0OpYAOBaHHE Ui MPUTOTOBICHHUS
MOCTOSIHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTtopHnas padora «/3ydyeHne kKaTaTuTHYECKON aKTUBHOCTH (DEPMEHTOB
(Ha mpuUMepe aMuiIa3bl UK KaTanasbl)y.

JlabopaTopnasi pabora «/3yyeHue ¢GEepMEHTATUBHOIO pacCUICIIICHUS
NEPOKCHIA BOJOPOJA B PACTUTEIBHBIX U dKUBOTHBIX KIIETKAX).

JlabopaTtopnasi pabora «CpaBHeHue mpolieccoB  (GOTOCHHTE3a W
XEMOCHHTE3a.

JlabopaTopHasi padoTa «CpaBHEeHHE MTPOIECCOB OPOKECHUS U JBIXAHUS.

Tema 7. HacaeacrBennass uHgopmManus U peaju3anus eé B KJIeTKe

Peakuuu matpuuHoro cuHTe3a. [IpMHIMI KOMIUIEMEHTAPHOCTH B PEAKIUAX
MaTpUYHOTO cuHTe3a. Peannsanus HacieacTBeHHOW MH(opmanuu. ['eHeTnyeckuii
KOJZ, ero cBoucTBa. TpaHckpunuusa — MaTtpuunbii cuHTe3 PHK. IlpuHnmmns
TPAHCKPUMIUU: KOMIUIEMEHTAPHOCTh, AHTHUIAPAICIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 aykapuomuueckoti knemxe. Hexooupyrowue PHK.

Tpancisuus u e€ stansl. Yuactue TpancnoptHbix PHK B 6nocunTtese Genka.
VYcnoBus OuocuHTe3a Oenka. KoaupoBanwe amuHOKHMCIOT. Posb pubocom B
OonocuHTe3e Oenka.

Coepemennvie npeocmasnenusi o cmpoeruu 2enog. OpraHuzanus reHoma y
MPOKAPUOT W DYKApHOT. Perynsiusi akTUBHOCTH T'€HOB Yy MpoKapuoT. ['mmoresa
onepona (®. Kako0, XK. Mano). MozexynsapHnvie mexaHuzmovl IKCNPeccuu 2eHO8
aykapuom. Ponv xpomamuna 6 pezynayuu pabomsi cenos. Perynsius 0OMEHHBIX
IIPOLECCOB B KieTKe. KneTounslii romeocTas.

Bupycel — Hexerounsie (GOpMBI )KU3HUA U 00IMTaTHBIC Tapa3uthl. CTpoeHue
IPOCTBIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. KusHenHbvlll YUK
JIHK-cooeporcawux eupycos, PHK-cooepocawux eupycos, 6akmepuogpazos.
Obpamuas mpanckpunyus, pesepmasd, uHmezpasa.

Bupycnsbie 3a0oneBanus yenoBeka, kuBoTHbIX, pacteHuit. CITMJ], COVID-19,
COIMAJIbHBIC U MEUITUHCKHUE MPOOIEMBI.

Buoungpopmamuxa: unmeepayus u aumaiuz oonvuux maccueog («bigdatar)
CMPYKMYpHuIX Ouoi02udeckux oanusix. Hanomexnonoeuu 6 buonocuu u meouyume.
IIpoecpammupyemvie hynxyuu d6enxos. Cnocobvt 00cmasku 1ekapcma.
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JdemMoHcTpanuu

[Toptpetsr: H. K. Kosbrios, /1. 1. IBaHOBCKH.

Tabmuiel u cxembl: «brocuHTe3 Oenkay, «I'eHeTHUYeCKU Koy, «BUpych»,
«bakrepuodarm.

IIpakTnueckas padora «Co3naHue MOJIETN BUPYCay.

Tema 8. )Ku3HeHHBIN HUKJI KJIETKH

Knerounsiii 1uki, ero mnepuoabl W peryisiuug. Wutepdaza u  MuUTO3.
Oco0OeHHOCTH TpolleccoB, MpoTekawlux B uHTepdaze. [loAroTtoBka KIETKH K
neneHuto.  IlpecuHretndeckuidi  (MOCTMHUTOTHYECKHH), CHUHTCTHYECKUM U
MOCTCUHTETUYECKHM (MMPEMUTOTHUYECKUI) epUo bl UHTEP(A3HI.

Matpuunsiii cunte3 JHK — pennukanus. [Ipunnunsr permkanuu JIHK:
KOMIUIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIA CHUHTE3, AaHTUIIAPAILICIIBHOCTb.
Mexannsm perukanuu JITHK. Xpomocomel. Ctpoenue xpomocoM. Tenomepsl u

TeaoMepa3za. XPOMOCOMHBIM Ha0Op KJIETKM — KapuoTUIl. JIUIJIOWAHBIA W
raruiouHbeli - HaboOpsl  XpoMocoMm. ['omosiormynsie  Xxpomocombl. [lonoBbie
XPOMOCOMBI.

Jenenue kietku — MuTO3. CTaAMK MUTO3a U TPOUCXOSIINE B HUX MTPOLIECCHI.
Tunbl Muto3a. KapnoknHes u IUTOKMHE3. buonornyeckoe 3HayeHne MUTO3A.

Perynauust mutoTHyeckoro uukia kietkd. [Iporpammupyemasi KieTouHas
rudenp — arnomnros.

Kinerounoe s1po, XpoMocombl, (DYHKIMOHAJIbHAs T€HOMHUKa. Mexanuzmbi
npoaugepayuu, oughghepenyuposku, cmapenus u euberu kiemox. «l{ugposas
Kemkay» — buoungopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIeMKU.

JdemoHcTpanumn

Tabmuubl 1 cxeMmbl: «Ku3HEHHBIM LUK KIeTKW», «Muto3», «CtpoeHue
xpomocomy, «Pemmmkarusa JJTHK.

ObopynoBaHue: CBETOBOM MUKPOCKOII, MUKpOTpenaparsl: «MHUTO3 B KJIETKax
KOpEILIKa JIYKa.

JlaGoparopHas padora «3yuenne = XpOMOCOM  Ha  TOTOBBIX
MUKpPOIPEapaTax».

JlaGopaTopHas padora «HaOmonenne MuTo3a B KJIETKaX KOHUYMKA KOpELIKa
JdyKa (Ha TOTOBBIX MHUKpPOIIpEnaparax).

Tema 9. CTpoenue n GpyHKINHM OPraHU3MOB

buonornyeckoe pa3HooOpasue OpraHN3MOB. OAHOKIIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0GeHHOCTH CTPOCHHUS U KU3HEIEATEIbHOCTH OJHOKJIETOUHBIX OPIraHU3MOB.
baktepuu, apxeu, OJHOKJIETOYHbIE T'PUOBI, OJHOKJIETOUHbIE BOJOPOCIH, APYTHE
npotuctel. KooHMaIbHBIE OPraHU3MBI.
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B3auMocBsa3p 4acTei MHOIOKJIETOYHOIO OpraHu3ma. TKaHW, OpraHel M
cucteMbl opranoB. OpraHusM Kak eIMHoe 1enoe. ['omeocTas.

Txanu pactennii. TUIbI paCTUTENBHBIX TKAHEH: 00pa3oBaTelibHas, TOKPOBHAS,
POBOJIAIIAs, OCHOBHAasl, MexaHuueckas. OCOOEHHOCTH CTpoeHus, (QyHKUMA u
pPAacHoJIOKEHUS TKAHEN B OpraHax PacCTCHUMU.

TKaHM KUBOTHBIX U YEJOBEKA. THIIBI KUBOTHBIX TKAHEW: JMUTEIHAIIbHAS,
COEMHUTENbHASA, MbIlIeYHasi, HepBHas. OCOOEHHOCTH CTpOeHUs, (QYHKIUN WU
pPAacroJIOKEHUS TKAHEN B OpraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratvBHblE M T'€HEpaTUBHbIE OpraHbl pacTteHuil. Opranbl H
CHCTEMBI OPI'aHOB XUBOTHBIX U 4esioBeKa. D yHKIIMM OPraHOB U CUCTEM OPraHOB.

Onopa Tena opranusmoB. Kapkac pacreHnil. CKeneTbl OJHOKJIETOYHBIX U
MHOT'OKJIETOUHBIX )KUBOTHBIX. HapyXHbIil 1 BHYTpeHHUH cKeyneT. CTPOSHUE U TUIIbI
COE€JIMHEHUS KOCTEH.

JIBokeHne  opraHu3mMoB.  JIBMOKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
aMEOOUHOE, KTYTUKOBOE, PEeCHUYHOE. [IBM)KEHHE MHOTOKJIETOYHBIX PACTCHUM:
TPONM3MBl M HACTUU. JIBUKEHME MHOTIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MblmieuHas cucrema. Pediiekc. CkeneTHbIe MBIIIIBI U UX padoTa.

[Tutanue opranu3moB. llornomenne Boapl, YIIIEKUCIOro ra3a 1 MUHEPAIbHBIX
BEIIECTB  pacTeHusiMu.  [lutaHue  KUBOTHBIX.  BHyTpumomoctHoe u
BHYTPUKJIETOUHOE muIIeBapeHue. [IuTtaHne MO3BOHOYHBIX KUBOTHBIX. OTHENBI
MUIIEBAPUTENIbHOTO TpakTa. [lumeBapurenvHbie kene3bl. llumieBapurTenbHas
CHUCTEMA YEJIOBEKa.

Jlpixanue opranu3mMoB. Jlpixanue pacteHui. Jlpixanue >xuBOTHBIX. [{uddy3us
ra3oB 4€pe3 NOBEPXHOCTh KiIEeTKH. KoxkHoe nibixanue. [[pixarenbHasi MOBEPXHOCTD.
KabepHoe u nérounoe apixanue. /[prxaHue mMo3BOHOYHBIX KUBOTHBIX U YEIOBEKA.
DBOJIOLIMOHHOE  YCIIOKHEHUE CTPOCHUS JETKHX TMO3BOHOYHBIX >KUBOTHBIX.
JlpixaTenpHass cucTeMa 4YesioBeKa. MeXaHW3M BEHTWIALMU JETKUX y NTHILl U
MIIEKOTIUTatONuX. Perymsmus aprxanus. J[prxarenbHbie 00bEMEL.

TpaHCIIOPT BEIIECTB y OpPraHM3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTCHUM.
Tpancnopt BemwecTB y KHUBOTHbIX. KpoBeHOCHass cucrema u €€ OpraHsl.
KpoBeHocnass cucrema TMO3BOHOUHBIX JKMBOTHBIX U denoBeka. Cepaue,
KPOBEHOCHBIE COCYJIbI U KpoBb. Kpyru kpoBooOpamieHusi. IBOJIOIUOHHbBIC
YCIIO)KHEHUSI CTPOCHHSI KPOBEHOCHOM CHUCTEMBI IMMO3BOHOYHBIX JKUBOTHBIX. PaboTa
CepAla U €€ PEryslusl.

Briaenenue y oprann3mos. Belenenue y pacteHuil. Bolienenue y )KuBOTHBIX.
CokparutenbHble Bakyonu. Opranbl BbiaeiaeHus. DuibTpanus, cekpeuuss u
oOpaTHO€ BCachIBaHME KaK MEXaHU3MblI paOOThl OpraHOB BbiJencHUSA. CBA3b
IIOJIOCTU Tejla C KPOBEHOCHOW M BBIACIUTEIBHOM cUCTEMamu. BblaeneHue y
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MO3BOHOYHBIX JKUBOTHBIX W dYenoBeka. [louku. CtpoeHue u GyHKIIMOHUPOBAHHE
HeppoHa. OOpa3oBaHUE MOYHU Y YEIOBEKA.

3ammTa y OpraHu3MoB. 3alluTa y OJHOKJIETOYHBIX OpraHu3moB. CHOpsI
OaKTepuil U MUCTHI MPOCTEHIIMX. 3alUTa y MHOTOKJIETOUHBIX pacTeHuil. Kytukyna.
CpencTBa MacCUBHON M XUMUYECKOM 3aIIUThl. OUTOHIUIBI.

3ammTa y MHOTOKIJIETOYHBIX JKHUBOTHBIX. [IOKpOBBI M WX TNPOU3BOIHBIE.
3amura opranu3ma ot Oonesneid. UMmyHHast cuctema denoBeka. KieTouHblit u
I'YMOpaJIbHBIH UMMYHUTET. BpoXI€HHBIH W TPUOOPETEHHBIM crerudUIecKuii
uMMYHHUTET. Teopus kioHanbHO-cenekTuBHOro ummynutera (I1. Dpmux, ©. M.
bepuer, C. Tonerasa). BocnanurenbHble OTBEThI OpraHu3MOB. PoJib BpoXkIEHHOTO
UMMYHHUTETa B Pa3BUTUU CUCTEMHBIX 3200716 BaHUH.

Pazmpaxxumocte W perymsiuus y  OpraHu3moB. Pasnpaxumocts y
OJTHOKJIETOUYHBIX OpraHu3MoB. Takcucsl. PazapaxuMoCTh U perynsuus y pacTEHUN.
PocTtoBble BemiecTBa U UX 3HAUYCHUE.

HepBhHasi cucrema u pediektopHas peryysiius y >XKUBOTHbIX. HepBHas
CUCTEMA U €€ OTIEIbl. DBOJTIOLMOHHOE YCI0KHEHNE CTPOEHUSI HEPBHOM CUCTEMBI Y
KUBOTHBIX. OTIIeNbl TOJIOBHOIO MO3Ta IO3BOHOYHBIX JKHUBOTHBIX. Pediekc u
pediexTopHas ayra. be3ycioBHbIe U YCIOBHBIE pe(IICKCHI.

['ymopanibHas peryssdinus U SHJIOKPUHHAs CUCTEMa YKUBOTHBIX W YEJIOBEKA.
JKene3pl BHAOKPUHHOM CUCTEMBI M KX TOPMOHBI. JleficTBHE TOPMOHOB. B3auMoCBA3b
HEPBHOW M SHJAOKPUHHON cucteM. ['unoranamo-runodusapHas cucrema.

JdemoHcTpanumn

[Toptper: U. I1. I1aBnos.

Tabmuupbl u cxembl: «OIHOKJIETOYHBIE BOAOPOCIN», «MHOTOKJIETOYHBIE
Bogopocnn», «bakrepum», «lIpocrenmmey», «OpraHbl HBETKOBBIX PACTEHHI,
«CucrteMbl OpPraHoB TO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «Tkanu pactenuit», «KopHeBbsie cuctembl», «CTpoeHue ctelsy,
«CtpoeHue JNUCTOBOM IMIIACTUHKWY», «TKaHM >XKUBOTHBIX», «CKENET 4YeIOBEKay,
«IInmeBapurenbHas cucrema», «KpoBeHOcCHass cucremayn, «JlpixarenbHas

CHUCTEMa, «HepBHas CHUCTEMA, «Koxay, «Mpleunas CHUCTEMA,
«BplenurenbHas CUCTEMa», «ODHJOKpPHHHAs cuctema», «CTpOEHHUE MBIIIIBDY,
«Ammynurter»,  «Kuiieunomonoctusie», «CxeMa  NHUTaHUS  PacTEHUN,

«KpOBEHOCHBIE CHCTEMBI [O3BOHOYHBIX KUBOTHBIX», «CTpPOCHHE THUJIPBD»,
«Crpoenue mnaHapum», «BHyTpeHHee cTpoeHue 0XKAeBOro 4epBsi», «HepBHas
cuctema poeio», «HepBHas cucrema rymkw», «HepBHas — cuctema
npecMmbikatomuxcs», «HepBHas  cucrema  nTuiy, «HepBHas — cuctema
MIIEKOTITaroIX», « HepBHast cuctema uenoBekay, «Pedexcy.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOIpENnapaThl OJIHOKIECTOYHBIX
OpraHU3MOB, MUKpPOTpENapaThl TKAaHEH, PaKOBUHBI MOJUTFOCKOB, KOJUICKITUU
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HACEKOMBIX, UTJIOKOXKHUX, KUBBIE JK3EMIUISIPhl KOMHATHBIX PACTCHHM, repOapuu
pacTeHHMil pa3HbIX OTACJOB, BIAXHbIE NpenapaTbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUJICKIIMK OECHO3BOHOYHBIX JKMBOTHBIX, CKEJET 4YeJIOBEKa,
o0opyioBaHUE JJIs1 IEMOHCTPALlMU TOYBEHHOTO U BO3yIIIHOTO MUTAHUSI PACTEHUH,
pacuieruieHus Kpaxmaiia u OeJIKOB MOoJ1 IeHCTBUEM (PEPMEHTOB, 000OPYAOBAHUE JIJIS
JEMOHCTpALMU OIBITOB MO U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHX, MEXaHU3MA
IBIXATEJIbHBIX JBUKEHUM, MOJIENI TOJIOBHOTO MO3Tra Pa3jNYHbIX JKUBOTHBIX.

JlaGopaTopHasi pabora «/3ydueHue TKaHeil paCTCHUIN».

JlaGopaTopHasi pabora «/3ydyeHue TKaHEH )KUBOTHBIX).

JlabopaTopHasi padora «/3yueHrne OpraHoB UBETKOBOTO PACTECHHUS.

Tema 10. Pa3MHo:KeHnEe ¥ pa3BUTHE OPraHU3MOB

®opMbl pa3MHOXKEHHUSI OpraHU3MOB: Oecrosioe (BKJIIOYas BEreTaTUBHOE) U
nojioBoe. Buasl  Oecnosioro  pa3MHOXKEHHUSA:  [OYKOBAaHUE,  CHOPYJISIUS,
dbparMeHTalus, KIOHUPOBAHUE.

[TonoBoe paszmuHoxxkeHue. IlonoBble KIeTkW, win rametsl. Meio3. Craaun
Mmero3a. [loBegenue xpomocoM B Meiiose. Kpoccunrosep. bromorndecknii cMbICIT
M€No3a W TOJOBOr0 mpouecca. Melo3 U ero Mecro B KU3HEHHOM LHKIIE
OpraHU3MOB.

IIpenzaponsliieBoe pazputue. I'amerorenes y ;xuBOTHbBIX. 11010BbIE KeEne3bl.
OOpa3oBaHue U pa3BUTUE MOJOBBIX KieTOK. CriepmaTorenes u ooreHes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnofoTBOpeHHEe U SMOPUOHAIBHOE pa3BUTUE JKUBOTHBIX. CrocoObl
OIUIOZIOTBOPEHMSI: HAPYKHOE, BHyTpeHHee. [lapTenorenes.

NHauBulyallbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DOMOPHOJIOTHS — HAayKa
0 Pa3BUTUU OpPraHU3MOB. Mopgpocenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTOSUL.
Konyenyuss mopgocenoe u modenu mopghocenesza. Cragum >MOpuUOreHesa
KUBOTHBIX (Ha mpumepe Jjarymku). [pobmenuwe. Tumbr  npoOGreHus.
Jlemepmunuposannoe u HedepmuHuposanmnoe Opobaenue. brnacmyna, munwi
onacmyn. OCOOCHHOCTH JAPOOJICHUS MIIEKONMMUTAIOMIUX. 3apOJbIIIEBbIE JIMCTKU
(ractpysisinust). 3aKiiajika OpraHOB M TKaHEU U3 3apOJIbIIIEBIX JIUCTKOB. B3anmHoe
BIUSHUE YacTeW pa3BUBAIOIIECTOCS 3apojbliia (dMOpHOHATbHAS WHIYKITUS).
3aknazka IUTAaHA CTPOEHMS JKMBOTHOIO KaK  pPe3yJibTaT HEepapXUUYECKHUX
B3aMIMOJICHCTBUI TE€HOB. BnusHue Ha >MOpPHOHANTBHOE PAa3BUTHE PA3IUYHBIX
(akTOpOB OKpY’KaIOIIEH CPEIbI.

Poct u pa3Butue xuBOTHBIX. [locTamOpuoHansHbIl Tiepuon. [Ipsmoe u
HenpsMoe pasButhe. PaszButue ¢ MeramMopdo3oM y OECHO3BOHOUHBIX U
NO3BOHOYHBIX >KMBOTHBIX. BHOJOrmyeckoe 3HAYEHHE NPSIMOr0 U HEMNPSMOIO
pa3BUTHUA, UX PACHpPOCTpaHEHUE B Mpupoje. Tumbl pocTa KUBOTHBIX. DakTopbl
PETYISIUU POCTA )KUBOTHBIX U YesnoBeka. CTaauu mocTIMOPHOHAIBHOTO Pa3BUTHUS
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y JKMBOTHBIX U yenoBeka. [lepnoabl oHTorenesa uenoBeka. CTapeHre U CMEPTh KaK
OMOJIOTUYECKUE MPOIIECCHI.

Pasmuoxxenne u pasButue pacrenuit. ['ametodur u cropodur. Meiio3 B
YKU3HEHHOM ITMKJIe pacTeHuit. OOpa3zoBaHue CIIop B Mpoiiecce Merio3a. ['amerorenes
y pacteHuid. OIUI0I0TBOPEHUE U Pa3BUTUE PACTUTENIBHBIX OpraHu3MoB. J[BoiiHOE
OIIOZIOTBOPEHHE Y IIBETKOBBIX pacTeHuit. OOpa3oBaHue U Pa3BUTHE CEMEHHU.

MexaHu3MBbl PETYISLUA OHTOI€HE3a Y PACTEHUM U )KUBOTHBIX.

JdeMoHcTpanuu

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

Tabmuubr u cxembl: «BereratuBHoe pasmMHOxeHHe», «Tumbl Oecrnosoro
pa3sMHOXKEHUD», «Pa3MHOKEHHE XJIAaMHJOMOHAIb, «Pa3MHOMXEHHE SBIIIEHBI»,
«Pa3MHOXeHue ruapb», «Meio3», «Xpomocomel», «l'amerorenes», «CTtpoeHue
SIMIEKJIETKU U criepMaTo3ousiay, «OCHOBHBIE CTaauu OHTOreHe3ayn, «lIpsimoe u
HENpsIMOE pas3BuThe», «Pa3BuTHe MalcKoro xyka», «Pa3BuTue capaHumy,
«Pa3Butne mnArymkmn», «JlBOWHOE OIUIONOTBOPEHUE Y IBETKOBBIX PACTEHHUIN»,
«CtpoeHune ceMsH OJHOIOJIBHBIX U JABYJOJBHBIX PACTEHHI», «KU3HEHHBIN UK
MOPCKOM KamycThl», «  KU3HEHHBIN LIUKII MXa», « KU3HEHHBIN LIUKJI TATOPOTHUKAY,
«KW3HEHHBIN UK COCHBDY.

OGopynoBaHUE: CBETOBOM MHUKPOCKON, MHKpOMpenaparsl SUIEKIECTOK H
CIIEpMAaTO30HUJI0B, MOJIEIb «L MK pa3BUTHA JISTYIIKI.

JlaGoparopHas padora «/3ydeHue CTpOCHHS MOJOBBIX KIETOK HA FTOTOBBIX
MHUKPOTIPENapaTaxy».

IIpakTuyeckass padora «BpisiBlieHUE NOPU3HAKOB CXOJACTBA 3apOJIbIIIEH
MO3BOHOYHBIX )KUBOTHBIX).

JlaGoparopnass padora «CTpoeHHME OpPraHoB pPa3MHOXKEHHUS BBICIINX
pacTeHun.

Tema 11. I'eHeTMka — Hayka 0 HaCJEACTBEHHOCTHM W HM3MEHYHMBOCTH
OpPraHu3MoOB

HcTopus cTaHOBIIEHUS U PAa3BUTHS T€HETUKU Kak Hayku. Pabotel I'. Menzens,
I'. ne ®pusa, T. Moprana. Posib OT€4eCTBEHHBIX YYEHBIX B PAa3BUTUU T'€HETHKH.
Pa6oter H. K. Konenosa, H. W. BaBunosa, A. H. benoszepckoro, I'. /1. Kapneuenko,
10. A. ®wmmuenko, H. B. Tumodeesa-PecoBckoro.

OCHOBHbBIE€ T€HETUYECKUE MOHSITUS U CUMBOJIBbL. | 'OMOJIOTHUYHBIE XPOMOCOMBI,
aJUlelIbHbIE TEHbI, AJIbTEPHATUBHBIC MPU3HAKHU, JOMUHAHTHBIA WU PEUECCUBHBIN
pHU3HAK, TOMO3UTOTA, TETEPO3UTOTA, YACTAs JIMHUS, TUOPUJIBI, TEHOTHUII, (DEHOTHTI.
OCHOBHBIE ~ METOJbl ~ TE€HETUKHU:  TUOPUAOJIOTUYECKUN,  IUTOJIOTHUYECKHH,
MOJIEKYJIIPHO-TE€HETUYECKUM.

JdeMoHcTpanuu
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[Toptpetsr: I'. Mennens, I'. ne @pus, T. Mopran, H. K. Kosnsnos, H. H.
Basunos, A. H. benozepckuii, I'. [I. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabmuubl U cxembl: «MeToIbl TeHETUKI», «CXeMbl CKPEIIUBAHUS.

JlabopaTopHasi padora «Jlpo3odumina Kak OOBEKT T'€HETHYECKHUX

HCCIIEJOBAaHUI.
Tema 12. 3aK0OHOMEPHOCTH HACJIEACTBEHHOCTH
Monorubpunnoe ckpemmuBanue. IlepBeiii 3akoH MeHzaenss — 3aKOH

eAMHO00pa3usi ruOpUI0B MepBoro nokoieHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH Menzenss — 3aKOH pacLICIUICHUsl IpU3HAKOB. LlUTOsIOrMueckre OCHOBBI
MOHOTHOPUTHOTO CKpeIMBaHus. [ MmoTe3a YucToThl ramer.

AHanu3upyooniee ckpemuBanue. [I[poMexyTOuHbI XapaKTep HAcJIEIOBaHMUS.
Pacmiennenue npu3HakoB pU HETIOJHOM JOMUHUPOBAHUH.

JuruOpuanoe ckpeuuBanue. TpeTuil 3akoH MeHienst — 3aK0OH HE3aBUCUMOTO
HacJieI0BaHus IpU3HAKOB. L{UuTonornyeckre 0CHOBBI AUTUOPUIHOTO CKPEIIUBAHUSI.

CuerieHHOe HacieoBaHue npusHakoB. Pabotel T. Moprana. CuerieHHOe
HACJEOBAaHWE TI'€HOB, HApYyLIEHHWE CLEIUICHUS MEXAY T€HaMu. XPOMOCOMHAs
TEOPUS HACIEICTBEHHOCTH.

['eneTnka nona. XpoOMOCOMHBIA MEXaHU3M ONPEACIICHUS NOJIA. AYyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII W reTeporaMeTHbI Moi. ['eHernueckas
CTPYKTypa IOJOBBIX XpoMocoM. HacnenoBanue npu3HakoB, CHEIVIEHHBIX C ITOJIOM.

I'enotun kak nenoctHas cucrema. Ilnenorponus — MHOKECTBEHHOE JEHCTBHE
reHa. MHOXECTBEHHbIN auienn3M. B3aumonencTBue HeaUIENbHBIX T'EHOB.
Kommiementaprocts. Onucras. [lonumepus.

['eneTMUECKUI KOHTPOJIb PA3BUTHS PACTEHUM, )KUBOTHBIX U YEJIOBEKA, a TAKKE
(PU3HOJIOTUYECKUX  MPOLIECCOB, IOBEAEHHUSA M  KOTHUTHBHBIX  (DYHKIIMIA.
['eHeTnyeckue MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICUCTBUS «XO3UH
— MapasuT» U «XO35IMH — MHUKpoOMOM». ['eHeTmyeckue acmeKkTbl KOHTPOJIS U
MU3MEHEHMs HacJIeICTBEHHOM MH(OpPMAaIIMK B TOKOJIEHUSIX KJIIETOK U OPraHU3MOB.

JdemMoHcTpanuu

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

Tabmuupl n cxemsl: «IlepBblil 1 BTOpoil 3akoHbl Mennens», «Tpertnii 3akoH
Menpens», «AHanu3upymollee ckKpelmuBaHuey», «HemonHoe noMUHMpOBaHHEY,
«CremnyieHHOEe HaclieOBaHUWE MPHU3HAKOB y Apo30Quiibl», «l'eHeTuka Imosay,
«Kapuotunn uenoBeka», «Kapuotun gpozoduiby, «Kapuotunm nOTHIb,
«MHOX€ECTBEHHBIN aJlJIeIu3M», «B3auMo1eiCTBUE T€HOBY.

O6GopynoBanue: MOAENb Ui JEMOHCTpAIlMd 3aKOHOB €IMHOOOpa3us
ruOpUI0oB MEPBOrO IMOKOJIEHWS W paclIEIUIeHUs] MPU3HAKOB, MOJEIb s
JEMOHCTpAlM 3aKOHA HE3aBUCHMOIO HACIEAOBaHUs IIPU3HAKOB, MOJEIb Ul
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JEMOHCTPAlMH CLEIJICHHOTO HACIEI0BAHUS IPU3HAKOB, CBETOBOM MHKPOCKOI,
MUKpomnpemnapar: «J{po3odunay.

IIpakTuueckas padora «/I3ydyeHue pe3ynbTaTOB  MOHOTHOPHUIHOTO
CKpENIUBaHUA Y IP030(DUITBD».

IIpakTuueckass  padora  «M3ydeHue  pe3ynbTaToB  JUTHOPUIHOTO
CKpEIIUBaHUA Y Ip030DUIbD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumopeiictBue reHotuna u cpeasl npu  (GopmMupoBaHuM (DEHOTHUTA.
N3meHunBOCTh MpHU3HAKOB. KauecTBEHHbIE U KOJMYECTBEHHBIE MPU3HAKHU. Busl
V3MEHUYMBOCTH: HEHACIIEICTBEHHAS U HACJICICTBEHHAS.

MopaudukannonHass HW3MEHUYUBOCTb. Poib cpeasl B (HOpMHUPOBAHUU
MoauUKAIMOHHON M3MeHUMBOCTH. Hopma peakiuu mpu3Haka. BapuannoHHbBIN
psan u BapuanuonHas kpuBas (B. Horanncen). CoiicTBa MOIM(UKALMOHHON
VU3MEHUYHUBOCTHU.

I'enoTunuyeckass ”3MEHUYUBOCTh. CBOMCTBA T€HOTUIMMYECKON N3MEHYMBOCTH.
Buapl reHOTUTIHYECKOW N3MEHUMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAs.

KoMmOvHaTBHAsT W3MEHUYMBOCTh. Melo3 U TMOJOBOM MPOILIECC — OCHOBA
KOMOWHATUBHON N3MEHUYUBOCTU. POJIb KOMOMHATUBHON U3MEHYMBOCTH B CO3J[aHUU
TEHETUYECKOr0 Pa3HO00pa3us B Mpejiesiax OJJHOTO BU/IA.

MyTanmonHasi HM3MEHYMBOCTh. BHIbl MyTanuili: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  WHIYUMPOBAHHBICE MyTallMu. SnepHele u
HUATOIUIa3MaTH4Yeckue mytanuu. CoOMaTUYeCKHUe W MOJOBbIEe MyTauuu. [IpudnHbI
BO3HMKHOBEHUsI MyTauuil. MyTareHbl ¥ WX BJIMSHHE HAa OpPraHU3MBbI.
3aKOHOMEPHOCTH MYTAIMOHHOIO MPOILEcca. 3aKOH TOMOJIOTMYECKUX PSIOB B
HacinenctBeHHOM u3MeHunBocTH (H.M. BaBuioB). BHesnepHas M3MEHUHMBOCTh H
HACJIEICTBEHHOCTb.

Onucenemuxa u INUSEHOMUKA, PpOIb INULEHEMUYEeCKUX @GaKxmopos 8
HACIe008aHUY U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOB Y OP2aAHUZMOS.

JdemoHcTpanumn

[Toptpertsr: I'. ne ®pus, B. Moranncen, H. 1. Bapunos.

Tabmuet u  cxembl: «Buagsl  u3MeHYHMBOCTHY», «MoaubuKamoHHas
U3MECHYHUBOCTDY, «KombOuHaTHBHAS U3MCHYHUBOCTBY, «Meiosy,
«OmnogoTBopeHuey, «I'eneTnueckue 3a00aeBaHms YeI0BEKa», « Bumbl myTammii.

O6opynoBaHue: XUBbIE U TepOapHbIE AK3EMIUIPHl KOMHATHBIX PacTCHH,
pucyHku (¢potorpadun) )KUBOTHBIX C PA3TUYHBIMUA BUJIAMU U3MEHYHBOCTH.

JlabopaTopHas pabora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(DHUKAITMOHHON HW3MEHYMBOCTH. [locTpoeHue BapHaIllMOHHOTO psga U
BAPUALIMOHHOU KPUBOM.
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IIpakTuueckas padora «Mytamuu y Apo3odunsl  (Ha  TOTOBBIX
MUKpOIIpENnapaTax)».

Tema 14. I'eneTnka 4yen0Bexka

Kapuotun yenoseka. MexayHapoaHas mporpamMma HMCCIEAOBaHUS T'€HOMA
4yesjloBeKa.  MeToapl  M3y4eHMs T€HETHMKHM  YEJlIOBEKa: I'eHEaJlOrM4ecKui,
OJIM3HEIOBBIH, UTOT€HETUYECKHIA, MOMYJIAIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-TEHETUYECKHU . CoBpemeHHOE onpeesieHue TE€HOTHUIA!
MIOJIHOTEHOMHOE CEKBEHUPOBAHUE, F€HOTUIIUPOBAHKUE, B TOM YHUCJIE C MOMOIIBIO
[M[[P-ananu3a. HacnenctBenHble 3a005ieBaHus YesloBeKa. | eHHbIE U XPOMOCOMHBIE
0oJie3HM 4yelnoBeKa. boJie3HW C HaCeICTBEHHOW MPEeaApacIioNioKEHHOCTBIO.
3HaueHUE MEAMIIMHCKON T€HETUKHU B MPEJOTBPALICHUH U JICYEHUH T€HETHYECKHUX
3a0osieBaHUI uesoBeKka. MeauKo-TeHeTUYeCcKoe KOHCYJbThpoBaHue. CTBOJIOBBIC
KJIeTKU. [[OHATHE «TE€HETUYECKOro rpy3a». JTUYECKUE ACIEKThI UCCIENOBAHUN B
00J1aCTH peJaKTUPOBAHUS F€HOMA U CTBOJIOBBIX KJIETOK.

I'enetnueckue QakTopbl TOBBIILIEHHONW YYBCTBUTEJIBHOCTH YENOBEKAa K
(bu3MUEeCKOMY ¥ XMMHUYECKOMY 3arps3HEHUIO OKpY»Karollei cpeabl. ['eHeTnyeckas
IIPEAPACTIONIOKEHHOCTD YEJIOBEKA K MaTOJIOTHSM.

JdemMoHcTpanuu

Tabnuupbl u cxemsl: «Kapuotun udenoBeka», «MeToapl U3y4yeHUs T€HETUKU
yesioBekay, «l 'eHeTnyeckue 3a0071eBaHUs YETOBEKaY.

IIpakTnueckas padora «CocTaBiieHHE U aHAIU3 POJOCIOBHONY.

Tema 15. Cesnexkuust Opranu3sMoB

JlomecTukanus u ceJIeKIrs. 3apOKICHNUE CENEKIMU U JOMECTUKALINU. Y UEHHE
H. U. BaBunoBa o LleHTpax HOpOMCXOXIEHUS M MHOrooOpasusi KyJIbTYPHBIX
pactenuil. Poiib cenexkuuu B CO31aHUM COPTOB PACTEHUH U IIOPOJ KUBOTHBIX. COpT,
OpOJIa, IITaAMM. 3aKOH TOMOJIOTHYECKUX PSIAOB B HACJIEACTBEHHOW M3MEHYMBOCTH
H. . BaBuiioBa, ero 3HaueHue I CEIEKIIMOHHON PabOTHI.

Meronabl ceneKUMOHHOM padoThl. MCKycCTBEHHBI OTOOp: MAacCOBBIA H
VHIUBUyaIbHbBIN. Jramnel KOMOMHAIIMOHHON CEJICKIIUU. HUcnsiTanne
Opou3BOAUTENEH 1O MOTOMCTBY. OTOOpP MO TE€HOTHIy C NOMOIIBIO OLICHKU
¢dbeHoTHma MOTOMCTBA ¥ OTOOP IO TEHOTUITY ¢ moMoIbio aHanu3a JIHK.

HcKyccTBeHHBIE ~ MyTareHe3 Kak  METOJ  CEJIEKUMOHHOW  paloThI.
PagnanmoHHbBIN 1 XMMUYECKUN MyTareHe3 Kak NCTOYHUK MYTallMM Y KyJIbTYPHBIX
¢opm opranusmoB. lcnonab3oBaHHE TE€HOMHOIO PEJAKTUPOBAHUS U METOJOB
pexoMmOuHaHTHBIX JIHK /1 momydeHns ucxoMHOTo MaTepuraia Jisi CEJICKITUH.

[Tonyuenue IIOJIMIUIONIOB. Bnyrpusunosas ruOpuan3anms.
bnuskopoacTBeHHOEe  cKpelmiuMBaHMe, WM UHOpuauHr.  HepoacTBeHHOE
CKpelllMBaHue, Wiu ayTOpuauHr. I'erepo3uc u ero mnpuuuHbl. Mcnonb3oBaHue
rerepo3uca B ceneknuu. OtnanéuHas ruOpuansauus. Ilpeomonenue Oecronus
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MEKBUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIIMN PACTEHUI U )KUBOTHBIX. «3e1éHas
DesonoOYUsLY.

CoxpaHeHue U U3y4eHUE T€HETUUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN U X
JMKUAX POJIMYEH JUIsl CO3J]aHUSI HOBBIX COPTOB U TUOPHUIOB CEJIbCKOXO3SICTBEHHBIX
KyJIbTyp. H3yuenue, coxpamwenue u YnpagieHue 2eHemuyecKumu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMbBICTIOBLIX  JHCUBOMHBIX 8 Yeasiax VIVYULeHUs
CYyuecmeyiomux U Co30aHusi HO8bIX NOPOO, JTUHUL U KPOCCO8, 68 MOM YUcle C
NPUMEHEHUEM COBPEMEHHBIX MemO008 HAYYHbIX UCCAe008AHUL, Nepedosblx uoell u
NepCneKmuBHbIX MexXHON02ULL.

JdeMoHcTpanuu

[Toptpers: H. U. Basunos, 1. B. Muuypun, I'. JI. Kapneuenxo, II. II.
Jlykpanenko, b. JI. Acraypos, H. bopinoyr, /1. K. benses.

Tabnuiel U cxeMbl: «I{[eHTphl TPOUCXOKICHUSI U MHOTO00pa3usl KyJIbTYPHBIX
pacTeHHi», «3aKOH TOMOJOTHUYECKUX PSAOB B HACJIEACTBEHHOW M3MEHUYMBOCTHY,
«Metogpl cenexkuumn», «OTnanéanas rudpuauzanus», «MyrareHesy.

JlaGoparopnas padora «/3yueHne cCOpTOB KyJIbTYPHBIX PACTEHHI U MOPOJ
JIOMAIIIHUX JKUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrue METOJOB CEIEKIIUN PACTEHUI.

IIpakTnueckas padora «IIpuBrBKa pacTeHUIN.

Jrckypeusi «OCHOBHBIE METOJbI U JOCTHMKEHUS CEJIECKUMHU PACTCHUH W
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIMIO, IIJIEMEHHYIO bepmy,
COPTOUCTIHITATENIbHBIM YYaCTOK, B TEIUIMYHOE XO3SICTBO, B J1aOOpaTOPHIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LICHTPA)».

Tema 16. buorexHo10rust U CHHTeTHYECKAs1 OMOJIOT S

OOBEKThI, HUCMHOJIb3yeMble B OHMOTEXHOJOTMH, — KJIETOYHBIE U TKAHEBBIC
KYJbTYpBHI, MHKPOOPTaHU3MBI, ux XapaKTEPUCTHUKA. TpaguunonHas
OMOTEXHOJIOTHS:  XJIEOOMEUEeHHE, TOJIYYEHHE KHUCJIOMOJOYHBIX MPOJIYKTOB,
BUHONENHE. Mukpobuonoruueckuii cuHTe3. OOBEKTHI MHUKPOOMOIOTUYECKUX
TexHojoruid. [Ipon3BoACcTBO OeKa, aMUHOKHCIIOT U BUTAMHHOB.

Co3nanue TEXHOJIOTUH M MHCTPYMEHTOB IEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYMPOBAHHUSI TEHOMOB C LEJIBIO MTOJYYEHUsS] OPTaHU3MOB U UX KOMIIOHEHTOB,
COJIEp>KalINX HE BCTPEYAIOIIHUECs B IPUPOIe OMOCUHTETUYECKUE TTYTH.

Knerounass mnxxkenepusa. Meroapl KyJbTypbl KIETOK U TKAaHEW PACTCHUH H
K®uBOTHBIX. Kpuobanku. Comatudeckas THOpUAM3AIUMS ¥ COMATHYCCKUN
sMOpuorene3. lcnonp3oBaHWE TalIOWIOB B CEICKIUH pacTeHuil. [lonyuenue
MOHOKNIOHAbHbIX anmumen. Mcnoav3oeanue MOHOKIOHAIbHBIX U NOJUKIOHATbHBIX
aumumen 6 meduyure. VICKyCCTBEHHOE OIUIOJOTBOPEHHE. PeKOHCTpyKLHs
SIMUEKJIETOK U KJIOHUPOBAHUE XKMBOTHBIX. METOJI TpaHCIUIAHTAUMU SIAEP KIIETOK.
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Texnonozuu 0300posieHus, KyI1bmusUpo8anus U MUKPOKIOHAILHO20 PAZMHONCEHUSL
CeNbCKOXO03AUCMBEHHBIX KYIbMYP.

XpoMOcOMHasE W TeHHass WHKeHepus. VCKyCCTBEHHBIM CUHTE3 T€Ha U
koHcTpyupoBanue pexkomounantueix JIHK. Cozoanue mpanceennwvix opeanuzmos.
JIoCTH>KEHUSA U IEPCIIEKTUBBI XPOMOCOMHOM M T€HHOW MHKEHEPUU. JKOJIOTHUECKHE
U DTUYECKHE MPOOJIeMbl TEHHOW WHKEHEPHUH.

MenunuHckue onorexnonoruu. [locrrenomuas nudposas meauuuaa. TTHP-
JMarHoCcTUKa. MeTaboJIOMHBIN aHaiu3, TeHOLUEGHTPUYECKUH aHaiu3 MpoTeoMa
YeJIOBEKa I OLIEHKH COCTOSIHUSL €ro 3J0poBbs. M CIONb30BaHHME CTBOJIOBBIX
kiaeTtok. TapretHas Tepanus paka. 3D-OnmoumkeHepus s pa3pabOTKU
(GyHIaMEHTaIbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTHUM, CO3/IaHUSI KOMIUIEKCHBIX
TKaHEH COYETaHWEM TEXHOJOTHM TpEXMEPHOro OMOMpHHTHHTA U ckaddosauHra
JUIsl pELICHUS 3a7a4 IEPCOHATU3UPOBAHHON MEIUITUHBI.

Co3niaHve BEKTOPHBIX BaKIMH C IEJbI0 oOecriedeHus: KOMOWHUPOBAHHOM
3amuThl OoT Bo3Oyauteneir OPBU, ycTaHOBieHHE MOJEKYISPHBIX MEXaHU3MOB
dbynkunonuposanuss PHK-conepkamnux BUPYCOB, BBI3BIBAIOIIUX 0CO00 OMacHBIE
3a00sieBaHUS YeJIOBEKA U )KUBOTHBIX.

JdemMoHcTpanuu

Tabnuiel u cxeMbl: «Mcrnoap30BaHUEe MUKPOOPTaHU3MOB B MPOMBIILICHHOM
IIPOU3BOJCTBEY, «KileTrouHas nHkeHepus», «['eHHass HHKEeHEPUSD».

JlabopaTopHnasi padora «/3yueHrue 00bEKTOB OUOTEXHOJIOTUIY.

IIpakTnueckas padora «llosydeHne MOTOYHOKHUCIBIX TPOAYKTOBY.

Jkckypeusi «buoTexHonoruss — BaxKHEHIIAs MPOU3BOJAUTENIbHASA CHUJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTMYECKOE IMTPOU3BOJICTBO)Y.

11 KJIACC

Tema 1. 3apokaeHue m pa3BUTHE 3BOJIONMUOHHBIX NpeEICTABJICHUN B
OnoJIoruu

OpomonmonHas teopuss Y. [apBuna. Ilpenmnocbuiku BO3HUKHOBEHUS
napBuHHA3Ma. JKu3Hb 1 HayuyHas nearenbHocTh Y. JlapBuHa.

JBrxkyiue cuibl 3Bostony BU10B 1o Y. JlapBuHy (BbICOKasi ”UHTEHCUBHOCTh
pPa3MHOXEHHUSI OpPraHU3MOB, HACIIEJICTBEHHAas WM3MEHYMBOCTb, Oopbba 3a
CYILIECTBOBAHUE, €CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmnenue cuntetnyeckoir Tteopuu dBomonun (CTD). HelrtpanbHas
Teopus dBomonuu. CoBpemMeHHass HBOJIOUMOHHAs  OuWoJorusa. 3HAYEHHE
ABOJIIOIIMOHHON T€OPUHU B POPMHUPOBAHUYU €CTECTBEHHO-HAYYHOU KapTUHBI MUpa.

JdeMoHcTpanuu

[Toptpetsr: Apucrorens, K. JInnnen, XK. b. Jlamapk, 3. K. Cent-Unep, XK.
Kroswe, Y. lapeun, C. C. UerBepukos, W. 1. lImansraysen, x. Xonaein, . K.

ﬂOKWEI—Eﬁ&ﬁﬁ@H SMEKTPOHHOM NOAMUCHIO

KUPOBCKOE OBJIACTHOE rOCYAAPCTBEHHOE OBLLEOBPA30OBATEJIbHOE 21.12.24 12:44 Ceptudukat 18E1DDD07A8141A407968B494A7DD012
ABTOHOMHOE YYPEXAEHUE "BATCKASl T'YMAHUTAPHASl TMMHA3USA C (MSK)

YrNYBJEHHbIM U3YYEHUEM AHIJIMACKOIO AI3bIKA", BoforkaHuHa

Banepusa BnagumupoBsHa, AupekTop ruMHasum




Tabmuub! u cxembl: «Cuctema xxuBoit mpupo sl (o K. Jlunuero)y», «Jlectauia
XKUBBIX cymiecTB (1o Jlamapky)», «Mexanuszm GopMUpOBaHUS MPUCTIOCOOTICHUH Y
pacteHuil U KUBOTHBIX (110 JIamapky)», «Kapra-cxema mapuipyra myremectBus Y.
Hapsuna», «Haxonku Y. [apsuna», «®Dopmbl OOpbhObI 3a CYyIIECTBOBAHHE,
«IToponpr Tomy0Geit», «MHOroobpasue KynbTypHBIX (OpM KamycTbl», «Ilopojibl
JIOMAIITHUX >KUBOTHBIX», «CxemMa oOpa3zoBaHus HOBBIX BHOB (o Y. JlapBuHy)y,
«CxeMa COOTHOLICHUS ABWKYIIMX CHJI 3SBOMIOLHMNY», «OCHOBHBIE MOJOKECHUS
CUHTETUYECKON TEOPUH IBOJIIOLIUNY.

Tema 2. MUKpPO3BOJIIOIHS U €€ pe3yJIbTaThl

[Tommynsinus Kak 3J€MEHTapHasl €aUHULIA YBOIIOLMU. COBPEMEHHBIE METO/IbI
OLICHKM TE€HETUYECKOro pa3HOOOpa3usi M CTPYKTyphl mnonyisuuid. M3menenue
reHooH/la TOMYJSIMU KaK 3JIEMEHTApHOE SBOJIOLMOHHOE SBJICHHE. 3aKOH
reHetuueckoro paBHoBecus JIx. Xapau, B. Baitnb6epra.

DOneMeHTapHble (PAKTOpBhl (IBHXKYIIUE CHUJIBI) SBOMIONMU. MyTallMOHHBIH
npouecc. KomOunatuBHas u3MeHYUMBOCTh. [lpeld reHoB — ciydaiiHbie
HEHaIpaBJIeHHbIE U3MEHEHUS YacTOT ajuiesield B nonysiuusax. IddexT ocHoBaTens.
Apgexm b6ymouLiounozco eopaviuka. CHUMCEHUE 2eHemUYeCcKo20 PAa3HO00pa3us:
npuuunsl u creocmsus. llposenenue s¢pgpexma opetigha 2eHo8 8 HOILUIUX U MATBIX

NONYIAYUSIX. Murpauum. W3onsuus NOMYJISUKA: reorpaguyeckas
(mpocTpaHCTBEHHAs ), OMoJIOrHYecKast (penpoayKTUBHAS).
EctecTBeHHBI 0TOOp — HampapisomMid  (QakTtop sBomonUU. DOpMeI

€CTECTBEHHOTr0  O0TOOpa:  JABWXKYIIMHA, CTAaOWIM3UPYIOIIMHA, pa3pbIBarOLIUN
(zm3pynTtuBHbIi). [lonoBoil oTO0p. BO3HUMKHOBEHHE M HBOJIIOLUS COLMATBHOTO
MOBEJICHUSI >KUBOTHBIX.

[IpucnocoONeHHOCTh  OpraHU3MOB  KaK  pe3yibTaT  MHUKPOIBOJIIOLUU.
Bo3HukHOBEHHE NpUCTIOCOOIEHNI Y OPraHu3MoB. ApoMop(o3bl M HAMOANANITALIUAH.
[Tpumeps! mprcocoOIeHN y OpraHu3MoB: Mopdooruueckue, Gu3noIoruIecKue,
Oonoxumuyeckue, mnoBeAeHueckne. OTHOCHUTENBHOCTh  MPHUCIOCOOICHHOCTH
OpraHU3MOB.

Bun, ero kputepuum u cTpykTypa. BumooOpa3zoBaHue Kak pe3yibTar
MUKpO3BOJtoMK. M3omsamust — kimoueBod ¢aktop BupooOpazoBanus. [lytu u
CIIOCOOBI BUI000pa30BaHUS: aJJIONAaTPUUYECKOE (reorpaduueckoe),
CUMITATPUYECKOE (?KOJIOTHYECKOE), «MTHOBEHHOE» (moNUILIION U 3aITUS,
ruOpuanzanus). JmuTenbHOCTh 3BOTIOIMOHHBIX MTPOLIECCOB.

Mexanu3mbl (OpMUPOBAHUS OMOJIOTHYECKOTO pa3HOOOpa3usl.

Poub 3BONMIOIIMOHHOM OMOJIOTHH B pa3pabOTKe HAYYHBIX METO/I0B COXPAHEHUS
O6uopasHooOpa3zusa. MUKPOIBOMIONMS U KOSBOJIOLMS Tapa3uTOB U HUX XO3SEB.
Mexanu3mbl (HOPMHUPOBAHUS YCTOMUYNBOCTH K aHTHOMOTHUKAM U CITIOCOOBI OOPHOBI €
HEH.
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JdemMoHcTpanuu

[Toptpetsl: C. C. YUeTBepukos, 3. Maliip.

Tabmuiel 1 cxeMbl: «MyTallMOHHAsT HW3MEHYMBOCTBY, «llomysiiimonHas
CTPYKTypa BHaa», «Cxema MposiBIeHHsS 3akoHa Xapan—BaitHOepray, «J|Bmwkymime
CWJIBl DBOJIONUNY, «DKOJIOTHYECKas M30JLMS MOMYJIAIUi CceBaHCKON (openmy,
«I"eorpaduueckast U301 JIMCTBEHHUIIBI CHOMPCKOM U JIMCTBEHHHUIIBI TAYPCKOID,
«lTonynsALIMOHHBIE BOJHBI YHCICHHOCTH XUIIHUKOB U KEPTB», «CxeMa JerCTBUS
€CTECTBEHHOT0 0TOOpay, «@opMbI 60pLOBI 3a cyliecTBOBaHUEY, « IHIyCTpUanbHbIN
MenaHu3M», «JKuBble — nckomaemble»,  «IIOKpOBHUTEIBCTBEHHAass  OKpacka
KUBOTHBIX», «[Ipenympexpaaromas OKpacka KUBOTHBIX», «DHU3HOJOTHYECKUE
agantauun», «lIpucnocoOleHHOCT, OpPraHu3MoB U €€ OTHOCUTEIbHOCTBHY,
«Kpurepuu Buga», «Buabsl-nBoitnukuy, « CTpyKTypa Bujaa B nmpupojae», «Crnocoosl
BU1I000pazoBaHus», «I eorpaduyeckoe BUI000pa3oBaHue TPEX BUOB JIAHIBIIICH,
«IKOJOTHYEeCKOe BHJI000pa30BaHUE BUAOB CUHUID, «IlOJUIUIOMIBI pacTeHMID,
«KanycTHO-peneuHblil rubpumy.

O6GopynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uyydelia MTHUI] U
3Bepel ¢ mpuMepaMu pa3IMuHbIX TPUCIIOCOOJICHHM, yydelia MTULl U 3Bepei pa3HbIX
BUJIOB, TepOapuu pacTeHUM OJM3KUX BHUJOB, OOPA30BABIIMXCSA Pa3IUYHBIMU
crocobamu.

JlabopaTopHasi pab6ota «BrisiBJIeHHEe U3BMEHUMBOCTH Y 0COOEH OJTHOTO BUJIA».

JlabopaTophnasi padora «IIpucnoco0iaeHus Opranu3MOB U UX OTHOCUTEIbHAS
1eJ1eCO00pa3ZHOCThY.

JladbopaTtopnass paGora «CpaBHeHHUE BHUJOB 10 MOP(DOIOTHUECKOMY
KPUTEPHUIOY.

Tema 3. MaxkpodBoIonMs U €€ pe3yJabTaThbl

Metonbl u3ydyeHUs  MaKpo3BoMOLMU. [lalleOHTOIOrMYECKHE  METOMBI
u3ydeHus: odBotonmu. Ilepexomuabie  ¢GopMbl W (PUIOTEHETHYECKUE  PSIIBI
OPTraHU3MOB.

buoreorpaduueckne metonpl u3ydeHus sBomornuu. CpaBHeHHE (DIOpHI U
dayHpl MaTEpUKOB W OCTPOBOB. buoreorpadudeckue obmactu 3emuu. Bunmbl-
SHJIEMUKU U PEJIUKTHI.

OMOPHOJIOTUYECKHE W CPABHUTEIBHO-MOP(OIOTHIESCKIUE METObI U3YICHHS
sBOIONMMU. ['eHeTHyeckrue MeEXaHU3Mbl HBOJIOLMM OHTOT€HE3a U MOSBJICHUS
SBOJIOIIMOHHBIX  HOBIIECTB. ['OMOJIOTUYHBIE W  AHAJIOTMYHBIE  OpraHbI.
PynuMeHntapuble  opraHbl M araBu3Mbl.  MOJEKYJISIPHO-T€HETUYECKHE,
OMOXUMHUYECKHE U MATEMAaTUYECKUE METObl U3yUEHUS HBOJIIOIUHU. | OMOJIOTHUHbIE
reHbl. COBpEMEHHBIE METO/IbI IIOCTPOCHUS (PUITOTEHETHIECKUX JIEPEBHEB.

XpOMOCOMHBIE MyTaIlUU U 3BOJIIOLMS TEHOMOB.
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OO6mue 3aKOHOMEPHOCTH (TpaBuUia) SBOMIONUU. [Ipunyun cmernvt GyHKyull.
HeobpatumocTs sBotonnu. ApanTuBHas panuanus. HepaBHOMEPHOCTh TEMIIOB
SBOJIOLIMH.

JdeMoHcTpanuu

[Toptpetsl: K. M. bap, A. O. Koanesckuii, @. Mrosnep, 3. ['ekkenb.

Tabmuubl U cxembl: «DUIOTEHETHUECKUI PsI/ JIOMIATN», «APXEONTEPUKCY,
«3Bepo3yobie  smepb»,  «Crerouedans»,  «Punuodute»,  «CemeHHbIE
nanopoTHUKn», «buoreorpaduyeckue 30HbI 3emin», «Jlpeid KOHTUHEHTOBY,
«Penuktel», «HavanbHble cTaguu 3MOPUOHANBHOTO PA3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJOTMYHBIE W aAHAJIOTMYHBIE OpPraHbDy, «PyIaUMEHTBI»,
«ATaBU3MBI», «XPOMOCOMHBIE HAOOpHI 4YEJIOBEKAa M IIUMIIaH3e», «lJIaBHBIC
HaIpaBJICHUS 3BOJIOLUIY, «O0I11I1e 3aKOHOMEPHOCTH 3BOJIIOLIHI.

O6opynoBaHue: KOJUIEKIIMH, TepOapuu, MYJSKA HCKOMAEMbIX OCTaTKOB
OpPraHU3MOB, MYJISIKU TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PyAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIUH HACEKOMBIX.

Tema 4. IIpoucxoxaenne u pa3BuTHe )KU3HU Ha 3emJie

Hayunbie rumore3pl NPOUCXOXKACHUS KU3HM Ha 3emiie. AOUOreHe3 W
naHcrnepmusi. JJoHaydHble MPEACTABICHUS O 3aPOXKJICHUU KU3HH (KPEallMOHHU3M).
['Mnore3a NOCTOSSHHOTO CaMO3apOK/JICHU KU3HU U €€ onpoBepxeHue onbitamu .
Penu, JI. Cnannannanu, JI. [Tactepa. [IponcxoxaeHue Ku3HU U aCTPOOUOIOTHS.

OcHoOBHBIE JTallbl HEOPTaHUYECKOU JBOJIIOLUH. [InanerapHas
(reosoruyeckasi) JBOJIONUA. XHMHYECKas OdBOJIONHSA. AOHOTEHHBIM CHHTE3
OpraHnyeckux BemecTs n3 Heopranndeckux. Ombir C. Mumnepa u I'. IOpm.
O6pa3zoBanue noaumepoB U3 MmoHomepoB. Koanepparnas runore3a A. 1. Onapuna,
runore3a nepBuyHoro OynboHa JIk. XousjelHa, reHeTudeckas rumore3a [
Ménnepa. Pubozumsr (T. Yek) u runoresa «mupa PHK» V. I'mnbepra.
®opmupoBaHue MeMOpaH U BOSHUKHOBEHHE MTPOTOKIIETKHU.

Hcropus 3emin u Metozpl €€ n3ydeHus. Mickonaemble OpraHu4eCcKue OCTaTKU.
I'eoxpononoruss u e€ meroapl. OTHOCUTENbHAS M AOCONIOTHAs] T€OXPOHOJIOTHS.
['eoxpoHoNOrMYecKas nKassa: 30Hbl, 3pbl, IEPUOJIBI, STTOXH.

Havanenbpie »Tanbl opranmyeckor sBostonuu. [losiBieHHE W 3BOJIOLMS
MEPBBIX KJIETOK. DBONIOINUS MeTabonm3Ma. BO3HMKHOBEHHE MEPBBIX HKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTIEHKN KaK aHaJor MEPBBIX Ha 3emiie COOOIIECTB.
CrpomatonuTtsl. [IpokaprOTHI U 3yKAPUOTHI.

[Ipoucxoxaenne 3ykapuoT (CuMOHOTeHe3). DBOIIOIMOHHOE TTPOUCXOKICHUE
BUpycOB. IIpoucxokjeHue MHOTOKJIETOYHbIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE STamnbl SBOJIONMK BBICIIMX pacTeHUH. OCHOBHBIE apoMOP(O3bI
pacrenuid. Bpixon pacrenud Ha cymy. [losiBieHWe CHOpPOBBIX pACTEHHUN H
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3aBoeBaHue uMu cymd. CemeHHble pacTeHus. [IpoHcXokIeHHE LBETKOBBIX
pacTeHUN.

OcCHOBHBIE 3Tallbl JBOJIOIHMHU KUBOTHOTO Mupa. OCHOBHBIE apOMOP(O3bI
KUBOTHBIX. BeHnckas ¢dayna. KemOpuiickuii B3pbIB — IMOSIBIIEHUE COBPEMEHHBIX
Tunos. [lepBbie XxopnoBbIe )KUBOTHBIE. JKHU3Hb B BOJIE. DBOJIOLUS MO3BOHOYHBIX.
[Tpoucxoxnenne ampuouii u pentwimid. [IpoucxokaeHHE MIICKONMUTAIOIMNX U
ntull. [lpunnun kmroyeBoro apomopdoza. OcBoeHue O€CO3BOHOYHBIMU U
MIO3BOHOYHBIMU KUBOTHBIMHU CYUIU.

PazButne xu3HM Ha 3emie IO 3paM U IEpUOJaM: apXel, MPOTEPO30i,
najaeo30ii, Me3030i, KaitHOo30i. O0IIas XapaKTepUCTUKA KIIMMATa U T€OJIOTMYECKUX
nporuieccoB. [losiBneHne u pacuBeT XxapakTepHbIX OPraHU3MOB. YTIlieoOpa3oBaHUeE:
€ro yCJIOBUS U BIUSIHUE Ha Ta30BbIil cOCTaB aTMOC(hepHI.

MaccoBble BBIMUPAHUSI — 3KOJIOTMYECKUE KPU3KCHI mponuioro. [IpuumHel u
CIEACTBUS MAacCOBBIX BbIMHUpaHU. COBPEMEHHBIN SKOJOTMYECKUU KPHU3HC, E€ro
ocobenHoctu. [Ipobiiema coxpaneHus 6uopaznoodpasusi Ha 3emIie.

CoBpeMeHHas cucTteMa opraHudeckoro mupa. [IpuHuunel knaccupukanuu
opranu3MoB. OCHOBHBIE CHCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JdemMoHcTpanuu

[Toptpetsr: ®@. Penu, JI. Cnannanuanu, JI. ITactep, . 1. Meunnkos, A. U.
Omapun, Ix. Xonaeun, I'. Ménnep, C. Munnep, ['. IOpu.

Tabnune! u cxemsl: «Cxema omnbita @. Penny, «Cxema onsita JI. [lactepa no
W3YYEHUIO CaMO3apoKIeHHs Kku3Hu», «Cxema ombita C. Mmmepa, I'. HOpn»,
«JTanbl  HEOPraHWYECKOW  JBoyonun»,  «l'eoxpoHosormyeckas  mkaiay,
«HayanbHble 3Tanbl OpraHUYECKoOu IBOJIOIMNY, «Cxema o0pa3oBaHUs IYKAPUOT
nyTéM cuMmOuoreHesa», «Cucrema >XUBOM NpuUpoab», «CTpoeHHE BUPYCAY,
«Apomopdo3sl  pacteHuit», «PuHHOQUTHY, «OIHOKIETOYHBIE BOAOPOCINY,
«Mmuorokinerounsie Bogopocam», «Mxu», «llanoportaukm», «lomoceMeHHbIE
pactenus», «Opraibl IBETKOBBIX pacTeHU», «CXxemMa pa3BUTHS )KUBOTHOTO MUPAY,
«Apomopdo3bl KUBOTHBIX», «[Ipocteitmuey, «Kumeunononoctueie», «Ilmockue
yepBn», «YUneHuctoHorue», «PvIOb», «3eMHOBOJHBIEY, «lIpecMbIKaroIUECs,
«IItnpey, «Miiekonuratomme», «Pa3Butue xKU3HU B apXEHUCKOU 3pe», «PazButue
KU3HU B IIPOTEPO3OUCKOM 3pe», «Pa3BuTue XW3HM B NAJIECO30MCKOM 3pey,
«Pa3BuTHe KHU3HU B ME3030MCKOMN 3pe», «Pa3BuTHe )XU3HU B KAaHO30MCKOU 3pe»,
«CoBpeMeHHasi CUCTEMA OPraHUYECKOT0 MUPAY.

OGopynoBanue: repOapuyd PaCTEHHH pA3IUYHBIX OTACIOB, KOJUICKIIUN
HAaCEKOMBIX, BJIKHBIE MPENApPaThl KUBOTHBIX, PAKOBUHBI MOJIJIFOCKOB, KOJUIEKIUU
UTJIOKOXHX, CKEJIETHI IO3BOHOYHBIX KUBOTHBIX, Uydella ITULL U 3BEPEN, KOJUICKIIUH
OKAMEHEJIOCTEM, TMOJE3HbIX HCKOIMAEMBIX, MYJISKA OPraHUYECKUX OCTATKOB
OpPraHU3MOB.
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Bupryanbnas naboparopHasi padora «MojenrpoBaHue onbIToB Muuiepa—
Opu no n3ydyennro abMOreHHOro CUHTE3a OPraHUYECKUX COETMHEHUH B IEPBUYHON
aTMocdepe».

JlabopaTtopnasi paGora «/3yyeHue M omucaHuE HMCKOIMAEMbIX OCTaTKOB
JIPEBHUX OPTraHU3MOBY.

IIpakTuueckass padora «l3ydeHne O0COOCHHOCTEH CTPOCHHUS PACTCHHI
Pa3HBIX OTAEIIOBY.

IIpakTnueckas padora «/3yyeHue ocoOOEHHOCTEN CTPOEHUS MO3BOHOYHBIX
YKUBOTHBIX).

Tema 5. IIpoucxoxaeHue 4eJJ0BeKa — AaHTPOIOTeHe3

Paznensl v 3a1a4n aHTPONOIOTHHU. METOIBI aHTPOMOJIOTHH.

CraHoBIIEHME TPEACTABICHUN O MPOUCXOXKICHUM 4YeJIOBEKa. PennruosHeie
BO33peHUsl. COBPEMEHHBIE HAYYHBIE TEOPHUHU.

CX0ACTBO YENOBEKA C )KMBOTHBIMU. CUCTEMATHYECKOE MOJI0KEHUE YETOBEKA.
CBugeTenbCcTBa  CXOACTBA  4YEJNOBEKA  C  JKMBOTHBIMH:  CPaBHUTEIBHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTHYECKHE, ($bU3M0JI0r0-OMOXUMHUYECKHE,
noBegeHyeckrue. OTIMYMs 4elIoBeKa OT )KMBOTHBIX. [IpAMOX0kKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE TOJOBHOTO MO3ra U BTOPOW CHUTHAJIbHOM
CHUCTEMBI.

JIBrxymue cuiibl ((pakTopbl) aHTPOIOTeHE3a: OMOJIOTMYECKHUE, COLIMANIbHBIE.
CooTHOLIEHNE OMOJIOTMYECKUX U COLMATIbHBIX (PAKTOPOB B AHTPOIIOTEHESE.

OCHOBHBIE CTaJMHM AHTPOIOreHe3a. PaHHHE 4YeoBEeKOOOpa3Hble O00E3bsHBI
(IPOKOHCYJIBI) U PaHHUE MOHTUIBI — O0IUE MPEKU YeTOBEKOOOPa3HbIX 00€3bsiH U
Mo/Ield. ABCTPAJIONUTEKH — ABYHOTHE NPEAKH JIIOAEH. UenoBeK yMenbli, IepBbIe
W3TOTOBJIEHUS OPYIU Tpyaad. UenmoBeK NpAMOXOISIIMMI U ITEPBBIA BBIXOJ JIOIEH 32
npenensl Adppukn. YenoBek reinens0eprckuii — o0muii Npe1oKk HeaHAepTaabCKOro
YEJIOBEKa M YEJIOBEKa pa3yMHOro. YesoBeK HEaHACPTAIbCKUU KaK BHUJ JIOACHU
XOJIOONHOTO KiauMarta. YelloBeK pa3syMHBIM COBPEMEHHOI'O THIIA, JACHUCOBCKHU
Yel0BeK, OCBOCHHME KOHTHHEHTOB 3a mnpeaenamu Adpuku. [laneoreneruka u
11aJIEOT€HOMMUKA.

DBOJIONHSI COBPEMEHHOTO 4eoBeKa. EcTecTBeHHBI OTOOp B MOMYJISIHSIX
yenoBeka. MyTallMOHHBIN mporiecC U MOMUMOpGu3M. [lomymsiiuoHHBIE BOJHBHI,
npeid reHoB, murparus U «3QPEKT OCHOBATENS» B MOIMYJSIUSAX COBPEMEHHOTO
YEJI0BEKA.

Uenoseuecknue pacel. [loHatne o pace. bonplime pacel: €BpONEOUIHAs
(eBpasmiickasi),  aBCTpajo-HETpouaHasi  (PKBaTOpHaibHas),  MOHIOJOMIHAS
(a3uarcko-amMepuKaHcKkas). BpemMs M MmyTH paccesieHHs 4YelIOBeKa M0 IUIaHETe.
EnuncTtBo  4yemoBeueckux — pac.  HaydHas  HECOCTOATENBHOCTH — pacHU3Ma.
[IpucnocoO0neHHOCTh 4YeNOoBeKa K pa3HbIM YCIOBUSIM OKpYXaloUlel cpesbl.
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Bnusuue reorpadudeckoit cpessl u Aperida reHoB Ha MOp(OTIOTHIO U (HU3UOTIOTUIO
YeJ0BeKa.

MexauciuIuinHapabple  MeToAsl B ¢u3uueckol  (OMOJOTHYECKON)
AHTPOMOJIOTMU.  OBOJIOLIMOHHAST ~ QHTPOIOJOTHS W [aJIEOAHTPONOJIOTHUS
YEJIOBEYECKUX MOMYJAUi. buoconuanbHble MCCIEIO0BAHUS MPUPOABI YEIOBEKA.
NccnenoBanne K0BOIIONNUNA OHOIOTMUECKOTO U COLMATIBLHOTO B YEJIOBEKE.

JdeMoHcTpanuu

[Toprpetsr: Y. HapBun, JI. Jluku, A. 5. Porunckui, M. M. I'epacumos.

Tabnuubl 1 cxembl: «MeTOIbl aHTPOMNOJIOTUNY, «[ 0JTOBHOM MO3T YeIOBEKaY,
«YenoBekooOpa3Hbie 00€3biIHBbI», «CKeNeT 4YeloBeKa M CKEJNeT UIMMIIaH3ey,
«PyIMMEHTHI U aTaBU3MbDY, «JIBHIKyIIME CHIIBI aHTPOIIOTEHE3A», « DBOJIIFOLUOHHOE
JIPEBO  4YEJOBEKa», «ABcTpasionuTek», «YenoBek  ymenwiit», «Yenoek
npsAMOXoaaIuiy, «JlenncoBckuii uenoBek» «Heannepranbiib», «KpoMaHbOHIIBD,
«IIpenku yenoBekay», «ITarbl 3BOJTIOLNHN YEJIOBEKa», «Packl 4elIoBeKay.

OGopynoBaHue: MYJSDKM — OKaMEHENIOCTeH, TpeAMETOB MaTepuaabHOU
KyJIbTYphl TPEIKOB 4elioBeKa, penpoAaykiuuu (dortorpaduu) KapTUH C
MUDOJTOTUYECKUMH U OUOJEHCKUMHU CIOKETaMU TPOUCXOXKJICHUS] YeJIOBEKa,
dboTorpadun Hax0JA0K UCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0BEKa, MOCIIb
yepena yejgoBeKa U ueperna muMIaH3e, MOJIeIb KUCTH YeJIOBeKa U KUCTH IITUMIIaH3E,
MOJIEU TOPCa MPEIKOB YEITOBEKA.

JlabopaTopnasi padora «/3yueHue OCOOCHHOCTEH CTPOCHUSI CKeleTa
YEJI0BEKA, CBI3AHHBIX C MPAMOXO0XKICHUEM.

IIpakTuueckas padora «/3yueHue sKOJOTMUECKUX aanTallui 4eT0BEKay.

Tema 6. Dkojiorusi — Hayka 0 B3aUMOOTHOIICHUSX OPraHU3MOB U
HAJ0PraHM3MEHHbIX CHCTEM € OKPY Kalollei cpeaoii

3apoxaeHHe U pa3BUTHE 3Kojoruu B Tpyaax A. ['ymbonbara, K. @. Pynee, H.
A. Cesepuona, 3. I'ekkensi, A. Tencnu, B. H. CykauéBa. Paznenst u 3amauu
sKoJ0THH. CBSI3b 3KOJIOTUU C APYTUMHU HayKaMHU.

Mertoasl skonioruu. lloneBsie HaOMOACHUS. DKCIEPUMEHTHl B SKOJOTHH:
OpuUpoJiHble W JabopaTopHbie. MojenupoBaHue B HSKOJOTHMH. MOHHUTOPUHT
OKPYXAaIOIIEH CPeIbl: JJIOKAITbHBINA, PETUOHATBHBIN U TI00aTHHBIN.

3HayeHUE OKOJIOTMYECKMX 3HAHUM IS 4YeJIOBeKa. DKOJIOTHYECKOE
MHPOBO33PECHUE KaK OCHOBA CBSI3€M 4eoBedecTBa C INpupoaor. dopmupoBaHue
AKOJIOTHYECKOHN KyJIbTYpPbl U SKOJOTHUECKON IPAMOTHOCTH HACEJICHUSI.

JdeMoHcTpanuu

IToptpertsr: A. I'ym6oasar, K. @. Pynse, H. A. Cesepros, 3. I'ekkensb, A.
Tencnu, B. H. Cykaués.

Tabmuipel u cxeMbl: «Pa3menbl sxomorum», «MeToasl 3Kojiorun», «Cxema
MOHUTOPHUHTA OKPY>KAIOIIEH CPEeabD.
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JlaGopaTopHas padora «3yuenue METOJIOB AKOJIOTHYECKUX
VICCIIEIOBAHUID.

Tema 7. Opranu3msl U cpea OOUTAHUS

Dkosoruyeckre (PaKkTopbl U 3aKOHOMEPHOCTH uX aencTsus. Kiaccudukanus
AKOJIOTHYECKUX (DaKTOPOB: aOMOTHUYECKUE, OMOTHYECKHUE, aHTpororeHHbie. O0mme
3aKOHOMEPHOCTH AeHCTBUs 3Kojornueckux ¢akropos. IIpasuno munumyma (K.
Mmpenrens, 0. JInbux). TonepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOMOHTHBIC
OpraHU3MBl.

Abuotuueckue ¢aktopsl. CBeT Kak 3Kosoruueckuit dakrtop. JleiicTBue
Pa3HBIX YYACTKOB COJHEYHOTO CIIEKTpa Ha OpPraHU3Mbl. JKOJOTMYECKUE TPYIIIbI
pacTeHHMI W JKMBOTHBIX II0 OTHOLICHHIO K cBeTy. CHrHajgbHas pojb CBETA.
DoTonepruoansM.

Temneparypa kak skoyiorudeckuii ¢dakrtop. JlelicTBue TemmepaTypbl Ha
opranu3Mbl. [IoMKWIIOTEPMHBIE U TOMOMOTEPMHBIE OPTAHU3MbI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OpPTraHU3MBI.

Bnaxnocts kak skonormyeckuil (akrtop. Ilpucnocobnenus pacteHuidl K
nojjiepanuio BojaHoro Oananca. Kiaccudukaiuys pacTeHH MO OTHOIIEHUIO K
Bojie. [IprcnocoOneHust >)KkUBOTHBIX K U3MEHEHHUIO BOJAHOTO PEKHUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJIHAsl, HA3€MHO-BO3/AYIIHAs, TMOYBEHHAas,
IyOMHHAsi ~ TOATNOYBEHHAsl,  BHYTpUOpraHu3MeHHas.  Du3nko-XxuMHUECKHe
0COOCHHOCTH cpeJl 00uTaHusi Opranu3MoB. [IpucnocobneHust opraHu3MoOB K KU3HU
B Pa3HbBIX cpeax.

buonoruyeckue putMmbl. BHemHue W BHyTpeHHUE pPUTMBI. CyTOYHBIE H
roauyHbie puTMbI. [IpUCOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHSIM
YCJIOBUU KU3HU.

’Kuznennsie hopmbl opranu3mMoB. [TousTre o xu3HeHHOU Popme. JKu3HeHHbIE
(dbOopMBI pacTeHMil: AepeBbs, KyCTAPHUKH, KYCTAPHUYKH, MHOTOJICTHHUE TpPAaBhI,
OJHOJIETHHE TPaBbl. JKu3HEHHBIC (HOPMBI KUBOTHBIX: TUAPOOHOHTHI, TEOOMOHTHI,
a’poOnoHTH. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HHU.

buotnyeckue dhakTopsl. Bumbl OnoTHYECKUX B3aUMOACHCTBUIN: KOHKYPEHITHS,
XUITHAYECTBO, cuMOmno3 u ero dopwmbl. [lapasutusm, koomeparusi, MyTyaau3M,
KOMMEHCAIU3M (KBapTUPAHTCTBO, HaXxJIEOHUYECTBO). Herpoduaeckue
B3auMojielicTBus  (Tommueckue,  (opuueckue, (Qabpuyeckue).  3HAUCHUE
OMOTUYECKUX B3aUMOJCHCTBUN [UIsl CYIIECTBOBAHHS OpPraHU3MOB B Cpefie
obutanus. [IpuHIIUTT KOHKYPEHTHOTO UCKITIOYEHUS.

JdemMoHcTpanuu

Tabmuubr u cxembl: «JKonorudeckue QaxTopb», «CBETOBOM CHEKTPY,
«IKOJIOTUYECKHUE TPYIIbl )KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TEIIOKpOBHBIE
KUBOTHBIE», «XOJOJHOKPOBHBIE KHBOTHbIE», «Du3nonornueckue aaanTanuu
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KUBOTHBIX», «Cpembl oOWTaHHUS OpPraHU3MOBY», «bBHOIIOTHYECKHE PUTMBDY,
«Kuznennsie popMbl pacTeHUI», « KuzHeHHbIE POPMBI KUBOTHBIX», « IKOCUCTEMA
HIMPOKOJIUCTBEHHOI'O Jiecay, «IKOCHUCTEMAa XBOMHOro Jeca», «llemu mnuranusy,
«XUITHUYECTBOY, «ITapazutuzm», «KonkypeHums», «CumoOm03»,
«KommeHcanuzmy».

O6opynoBanue: repbapuu pacTEHUW W IKUBOTHBIX, MPHUCIHOCOOJICHHBIX K
BIMSHUIO PA3JIUYHBIX OSKOJOTUYECKUX (PAKTOpOB, repOapuu CBETOIIOOUBBIX,
TEHEIIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHHM, CBETOJIOOMBBLIC, TEHEIIOOUBBIE U
TEHEBBIHOCIIUBbIE KOMHATHBIE PACTeHUsI, repOapuu U KOJUICKIINH TETUTIOIIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydesia NTHUIl U 3Bepeid, repOapuu
pacTeHul, OTHOCSIIMXCS K rurpoduraMm, kcepopurtam, Me30puTaM, KOMHATHBIC
pacTeHMs JAHHBIX T'PYIIN, KOJUICKIIUM KUBOTHBIX, OOUTAIONIUX B Pa3HBIX Cpejax,
repbapur M KOJUICKIIMM PACTCHUH M JKUBOTHBIX, OOJaalomMX dYepTamMu
PUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBHM JKM3HHU, TepOapuul H
KOJUICKIIMM PACTCHUN W KUBOTHBIX PA3IMYHBIX JKU3HEHHBIX (POPM, KOJIEKIIMH
KUBOTHBIX, YYACTBYIOIIUX B PA3JIUYHBIX OMOTUYECKUX B3aMMOICHUCTBUSIX.

JlabopaTopnasi paGora «BpisiBIeHHE NpUCTIOCOOTICHUNH OpPraHU3MOB K
BIIUSITHUIO CBETA».

JlabopaTopnasi paGora «BpisiBIeHHEe NpUCTIOCOOTICHUN OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPhI».

JlabopaTopHasi paboTa «AHATOMHYECKHUE OCOOCHHOCTH PACTECHUHN U3 Pa3HBIX
MECT OOUTAHUS.

Tema 8. IKo10rusi BUIOB U NOIMYJIAMH

DKOJOTUYECKUE XapaKTEPUCTUKUA  TOIMYJISLIHH. [Monynsiuus KaK
Oounonorunyeckas cucrema. Poiab HEOTHOPOAHOCTU Cpenbl, PU3HUECKUX 0apbepoB U
0cOOeHHOCTEW OMOJIOrMH BUAOB B (POPMUPOBAHUHU MPOCTPAHCTBEHHOM CTPYKTYPbI
nonynanuii. OCHOBHbIE TOKa3aTeNW MOMYJALUU: YUCIEHHOCTh, IUIOTHOCTD,
BO3pacTHasi M IIOJOBas CTPYKTYpa, pPOXKAAEMOCTb, IPUPOCT, TEMII POCTA,
CMEPTHOCTh, MUTPAIUSI.

Dxosioruyeckas CTpykrypa nonyisinquu. OIeHKa YUCIEHHOCTH MOMYJISILIHH.
JluHaMmuka nomyysiqud U e€ peryssinusa. buoTudeckuil moTeHIMAN MOIMMYJISLIHUH.
MoaenupoBaHue JUHAMHUKU NOMysiiund. KpuBble pocTa YUCIEHHOCTH MOMYJISIIUU.
KpuBbie BbDKMBaHUA. Perynsnus YMCICHHOCTH TOMYJSAIUNA: POJib (PaKTOpOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. DKOJIOTUYECKHUE CTPATETUH BUJOB (I- U
K-ctparerun).

[Tonsitue 00 sKomormveckoil Huiie Buaa. MecrooOutanue. MHoromepHas
Mozenp 3kojmormyeckon Humm Jk.M. XatumHcona. Pa3smepsl skonornueckou
Huu. [loTeHunanbHas U pean3oBaHHAs HULIY.
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Bua kak cucrema mnonynsuuid. Apeanbl BUJIOB. Bunbl M HUX >KU3HEHHBIE
CTpaTeruu. IKOJIOTUUECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTH TMOBEACHUSI M MUTpallUil >KUMBOTHBIX. buosiornueckue
WHBA3UHU Yy>KEPOJHBIX BUJIOB.

JdeMoHcTpanuu

[Toprper: dx. M. XaT4ynHCOH.

Tabmuiel MW cXeMbl: «IKOJOTHYECKHUE XapaKTEPUCTUKH TOMYJISIIUNY,
«ITpocTpaHcTBEHHasi  CTpyKTypa  nonyisuun», «Bo3pacTHble  NHUpaMHUIbI
nonynsiuuny, «CKOpPOCTh  3acCelieHUsI TMOBEPXHOCTH 3€MJIM  Pa3IMYHBIMU
opranuzmammn», «Mogeinb 3kosiorndeckon Humu [x. M. Xatunnconay.

O6GopynoBaHue: repoapuu pacTeHUM, KOJUICKIIUU )KUBOTHBIX.

JlabopaTopHasi padota «IIpucnocoOeHus ceMsiH paCTEHUN K PACCEIICHUIOY.

Tema 9. Ikos0rust coo0mMECTB. IKOJOTHUYECKHE CHCTEMBbI.

CoobmiecTBa opraHu3MoB. buorieHo3 u ero crpykrypa. CBsi3M MeEXay
OpraHu3MaMH B OMOIICHO3E.

OxocucrteMa kak oTkpbiTasi cucrema (A. JIx. Tencnum). dyHKIMOHATBHBIE
OJIOKM OpraHu3MOB B DJKOCHUCTEME: IMPOAYLEHTbl, KOHCYMEHThI, PEIYLICHTHI.
Tpoduueckne ypoBuu. Tpoduueckue uenu U cetd. AOUOTHYECKHUE OJIOKH
skocucteM. [1ouBbI U Wbl B 3KocucTeMax. KpyroBopoT BeIecTB ¥ MOTOK SHEPTUU
B 9KOCHUCTEME.

OCHOBHBIE TOKA3aTEJIN SKOCUCTEMBI. bromMacca 1 mpoIyKius. IKOJIOTUUECKUE
MUPaMU/JIbI YKCeN, OMOMacChl U SHEPTUHU.

Junamuka sxocucmem. Kamacmpoghuueckue nepecmpouixu. Daykmyayuu.
Hamnpapiennbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKilecCuu. llepBuuHBIE U
BTOPUYHBIC CYKIIECCUM M WX TMPUYUHBL. AHTpPOIOIEHHBIE BO3JECUCTBUS Ha
cykueccun. KnmnmakcHoe coo0OiiectBo. bropasnooOpasue u moiaHoTa KpyroBopoTa
BEILIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[Ipupoanbie 3KOCUCTEMBL. JKOCUCHEMbl 03€p U peK. DKocucmemvl Mopell U
O0KeaHos8. IKocucmemovl MyHOp, 1€CO8, CMenel, NYCMmblHb.

AHTpOTIOTEHHBIE JIKOCHCTEMBI. ATrpo3’KkocucTteMa. ArporeHo3. Pazmuuns
MEXy aHTPOIOT€HHBIMU U MPUPOJAHBIMU SKOCUCTEMAMHU.

Ypboskocuctembl. OCHOBHBIE KOMITOHEHTHI ypOoskocucteM. ['opomckas
dnopa u dayna. CuHaHTpomm3amusi TOpojackoi QayHbl. buonormdeckoe wu
XO03SIMCTBEHHOE 3HAYCHHUE arpodKOCUCTEM U YPOOIKOCUCTEM.

3akoHOMEpHOCTH (OPMHUPOBAHUS OCHOBHBIX B3aMMOJICHCTBHUNA OPraHW3MOB B
sKkocuctemax. Ponv xackaonoeo sgpgexma u 6udog-30uhukamopos (Kiouesblx
6U008) 6 (QYyHKYUOHUpPOBaHUuUu 3Kocucmem. IIepeHOC PHEPTrUU U BEIIECTB MEXIY
CMEXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPraHU3MOB, MOMYJISILIUNA U SKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U AaHTPOIIOTEHHBIX BO3JACHCTBUM.
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Mexanuzmul 6030eticmeus 3612p}l3H€Huuvp613Hblx munoe Ha Cy60p2aHu3M€HHOM,
OPSAHUSMEHHOM, nonyjaiAyuOHHOM u IKOCUCIMEMHOM YPOGBHAX, OCHOBbl
IKOJI02UHEeCKO2O0 HOPMUPOBAHUA AHMPONOSEHHO2O 6030€liCMEUs. MGTO,HOJIOFI/ISI
MOHUTOPHHI'Aa CCTCCTBCHHBIX M AHTPOIIOI'CHHBIX 9KOCUCTCM.

JdeMoHcTpanuu
IToptpert: A. JIx. Tencnu.
Tabmuubr u  cxembl:  «CTpykTypa  OuoleHo3a»,  «JKocucTema

HMIMPOKOIUCTBEHHOTO Jiecay, «DKOCHCTEMa XBOMHOTO Jjecay, « OyHKIIMOHAIbHbIE
IPyIIIBI OPraHU3MOB B SKOCUCTEMEY, «KpyroBOpoT BelecTB B 3KocucTeMey, «llenu
nuTaHus (macTOuIHAs, JETpUTHas)», «IKOJOTrMYecKas NupamMuaa 4Yucein,
«IJKojoruyeckas nupamuia OMOMacChly, «IKOJOTHYEcKash MUpPaMUA SHEPTUMY,
«O6pazoBanue OoioTtay, «llepBuuHas cykueccus», «BoccTaHOBIEHHE Jieca TIOCTe
noxkapa», «IKOCHUCTeMa 03epay, «ATpoieHo3», «KpyroBopor BemecTs M MOTOK
SHEPrUu B arporeHose», «[Ipumepsl ypOosKocucTeEMY.

O6GopynoBaHue: repObapuu pacTeHUH, KOJUICKIIMN HACEKOMBIX, Uyydelia MTHI] U
3Bepeid, repObapuu KylIbTYPHBIX U TUKOPACTYIINX PACTCHHUM, aKBAPUYM KaK MO
HKOCHCTEMBI.

IIpakTuyeckas padora «l3yuenue u onucanme ypOoo3KOCUCTEMBDY.

JlabopaTopnasi paGora «l3yueHue pazHOOOpa3us MEIKUX TMOYBEHHBIX
YICHHCTOHOTHUX B PA3HBIX SKOCHCTEMAX)).

IKCKYypeHs «DKCKypcHsl B TUIIMYHBIN OMoreoneHo3 (B AyOpaBy, Oepe3HsK,
€JIbHUK, Ha CyXOJO0JbHBIM WU MOUMEHHBIH JIyT, 03€p0, OOJIOTO)».

IKCKYpeHsi «IKCKYypCHsl B arpodKocHcTeMy (Ha TOJe WU B TEIUIMYHOE
XO03SMCTBO)».

Tema 10. buocdepa — riodaabHas 3k0ocHUCcTEMA

buochepa — oOmennanerapHas o0ojiouka 3eMiiM, TA€ CYHIECTBYET WIH
CylIecTBOBajia KM3Hb. Pa3Butue npeacraBienuii o 6uocdepe B Tpyaax J. 3iocca.
VYuenue B. U. Bepranckoro o 6nochepe. O6mactu 6uochepst u e€ coctas. XKuboe
BEIIECTBO OUochepsl 1 ero PyHKIIHH.

3aK0OHOMEpPHOCTH cyIiecTBoBaHusl onocheprl. OcobeHHocTH Orochephl Kak
TII00ATbHON PKOCUCTeMBI. J{lnHamMuueckoe paBHOBecue B Onochepe. KpyroBopotsl
BEIIECTB M OMOTCOXUMUYECKHE IIUKITBI (YTaeposa, a30Ta). PUTMHUYHOCTE SBICHUH B
ouocdepe.

3oHansHOCTH OMocdepsl. [TonsTe 0 6mome. OCHOBHBIE OMOMBI CYIIIH: TYHJIpa,
XBOWHBIC Ji€ca, CMEIIAHHbIE W IIUPOKOJUCTBEHHBIE Jieca, CTENH, CaBaHHbI,
IIyCTBIHU, TPOIIMYECKHUE JIECA, BBICOKOTOPbs. KitmMar, pacTUTeNbHbINA U )KUBOTHBIN
Mup OMOMOB CYIITH.

CtpykTypa u QyHKIHS )KHUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEHITANA U
onocdepHbIX PYHKITUH.
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JdemMoHcTpanuu

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

Tabmuubr u cxemsl: «l'eocdhepsr 3emnn», «KpyroBopoT a3zoTa B MpUpOJIE»,
«KpyroBopot yrinepoga B mnpupone», «KpyroBopoT KuCIOpoJa B MPUPOIE»,
«KpyroBopoT Boabl B mpupoje», «OcHOBHbIE Ouombl cymmny, «Knumaruueckue
nosica 3emnn», «Tynapay, «Taliray, «Cmemannsiii jgec», «IIIMpoKOIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycteiHay, « Tponnueckuii gecy.

O6opynoBanue: repbapuu pacTeHU pa3HbIX OMOMOB, KOJUIEKIIUN KUBOTHBIX.

Tema 11. YestoBeKk U OKpy:Ka0IIaf cpeaa

DKOJIOTUYECKHE KPU3UChI M WX NpUYUHBL. Bo3aelcTBue uelloBeka Ha
ouocdepy. 3arpszHeHue BO3yHON cpeabl. OxpaHa Bo3lyXa. 3arpsa3HeHne BOJHOM
cpeapl. OxpaHa BOJHBIX pecypcoB. Paspymienue mnouBbl. OxpaHa MOYBEHHBIX
pecypcoB. I3meHeHue kimmara.

AHTpPONIOTEHHOE BO3JICWCTBUE HA PACTUTEIbHBIM M KUBOTHBIA Mup. OxpaHa
pPacCTUTENLHOTO W JKMBOTHOTO Mupa. OCHOBHBIE MPUHIMIBI OXPaHbl MPUPOIBI.
Kpacaeie xuuru. Oco0o oxpansembie mpupojansie Ttepputopun (OOIIT).
Boranndeckue caipl U 300J10TUUECKUE TTAPKH.

OCHOBHBIC TPHUHIUIIBI YCTOMYMBOTO PAa3BUTHUSI UYEJTOBEYECTBA U IMPUPOJBI.
PammonanpbHOe  MPUPOMOIONB30BAHUE W COXpPaHEHHE  OMOJOTHMYECKOIo
pazHooOpazust 3emau. OOImKME 3aKOHOMEPHOCTH TJI00ATBHBIX HSKOJIOTHYECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HUCA U €r0 BEPOSITHBIE TTOCIIECICTBUS.

Pa3zBuTne METOJIOB MOHUTOPUHTA Pa3BUTHUS OMACHBIX TEXHOTCHHBIX
npoueccoB. CucmemHvle ucciedo8anus nepexooa K pecypcocdepezaioujei u
KOHKYPEeHmocnocooHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypchwi.
Hayuonanouvie ungopmayuonnvie cucmemvl, obecneuusaowue O0OCmMyn K
ungopmayuu no COCMoOAHUIO OMOENbHLIX 68U008 U dKkocucmem. OcHogbl
sKopeabunumayuy  3Kocucmem U Ccnocoood 6OopvObl ¢  OUONOBPENCOCHUAMU.
Pexoncmpyxyusa mopckux u HazemMHvIx 9KOCUCTEM.

JdemoHcTpanumn

Tabmuibl u cxeMsbl: «3arpsisHeHne aTMochepbl», «3arps3HeHre ruapochepsy,
«3arpsi3HeHue mouBby, «I[lapaukoBbIi d3hdexT», «Oco00 OXpaHseMbIie TPUPOTHBIC
TeppUTOpUN», «Moenu ynpaBiasieMoro Mupa.

O6opynoBanue: ¢otorpaduu OXpaHIEMBIX PACTCHUN W KUBOTHBIX KpacHou
kHuru Poccuiickon ®enepanuu, KpacHol KHUTH peruoHa.
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IIJIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATHI

N3yyenue Ouonoruu Ha ypoBHE CpPeIHEro OOIIero o0pa3oBaHUsl HAIIPABICHO
Ha JIOCTM)KEHHE OOYYaIOIIUMUCS JTUYHOCTHBIX, METANPEAMETHBIX U MPEAMETHBIX
PE3YJIbTATOB OCBOEHUS YU€OHOTO IIPEIMETA.

JIMYHOCTHBIE PE3YJIbTATbBI

B cTpykType TMYHOCTHBIX PEe3yJIbTATOB OCBOEHUS MPOTPaMMBbI 110 OHOJIOTUU
BBIJIEJICHBI CIEAYIONINE COCTABIISIONIME: OCO3HAHNE O0YYaIOIMMHUCS POCCUMCKOM
I'PaKIaHCKON UJIEHTUYHOCTU — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOONpENETEHUI0, Hamuyue Momusayuu K OOy4YeHHIO  OHOJOTHUH,
yeneHanpaeienHoe pazsumue BHYTPEHHUX YOEXKIEHUW JIMYHOCTH HAa OCHOBE
KJIFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TPAIAUIMI pPa3BUTHSA OUOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCS PYKOBOJACTBOBATHCS B CBOESH
JNEATEIBHOCTU I[IEHHOCTHO-CMBICIIOBBIMU  YCTAHOBKaMHU, MPUCYIIUMU CHUCTEME
OMOJIOrM4ecKoro 00pa3oBaHus, Haiuuue NPasoCoO3HAHUS SKOJIOTHIECKON KYJIbTYPHI,
CnoCcoOHOCMU CMABUMD TICJIU U CTPOUTD KU3HECHHBIC TJIaHBI.

JIngyHOCTHBIE pE3yabTAaThl OCBOCHUS MTPOTPAMMBbI 11O OUOJIOTUM JOCTUTAIOTCS B
€IMHCTBE YYEOHOM U BOCHUTATEIHHON JIEATEIIbHOCTH B COOTBETCTBUU C
TPAIULIMOHHBIMUA POCCUUCKUMU COLMOKYJIBTYPHBIMU, HICTOPUYECKUMHU U TYXOBHO-
HPaBCTBEHHBIMU 1IEHHOCTSIMU, MPUHSATHIMU B OOILECTBE MPaBWIAMU U HOPMaMH
MOBEJICHUSI W CIOCOOCTBYIOT TIpolleccaM CaMOIO3HAHMS, CaMOBOCIHMTAHUS W
CaMOpAa3BUTHUS, PA3BUTHUS BHYTPEHHEH TNO3ULMHU JIMYHOCTH, MATPUOTH3MA W
YBAXECHUA K 3aKOHY U MPABOIMOPAJKY, YETOBEKY TPyJa U CTapUIeMy MOKOJCHHUIO,
B3aUMHOI'O0 YBa)KECHHS, OEpPEKHOrO0 OTHOIIEHUS K KYJIbTYpHOMY HACIECIAUIO0 U
TpaauLUsIM MHOTOHaUMOHAJIbHOro Hapoaa Poccuiickon Penepanuu, npupone u
OKpYKarolIen cpeie.

JImdHOCTHBIE pE3yJabTaThl OCBOCHHS Yy4yeOHOro mpenMera «buomorus»
JIOJKHBI OTPaXKaTh TOTOBHOCTh M CIIOCOOHOCTh O0YUYAIOIIUXCS PYKOBOICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOW IIE€HHOCTHBIX
OpUCHTAIlUN, TO3UTHBHBIX BHYTPEHHUX  YOCKIEHUN, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM LIEHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACIIMPEHUE KU3ZHEHHOIO
ONBITA U OMbITA JEATEIBHOCTH B MPOLIECCE PEATU3aALUU OCHOBHBIX HAIIPABICHUU
BOCIIMTATEIIbHOM JESATEIIBHOCTH, B TOM YHCJIE B YACTH:

IPaKAAHCKOI0 BOCIIMTAHMSA:

e c(hOpMUPOBAHHOCT TPAKIAHCKON MO3UIIUUA 00YUAIOIIETOC KaK aKTHBHOTO

¥ OTBETCTBEHHOTO YJIEHA POCCUUCKOTO OOIIECTBA;

e OCO3HAaHHE CBOMX KOHCTUTYIMOHHBIX TMpaB U OOSI3aHHOCTEH, yBaKEHUE
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e TOTOBHOCTh K COBMECTHOW TBOPYECKOM HESITEIBHOCTH IPU CO3IaHUU
y4eOHBIX TMPOCKTOB, pENICHUM YYEOHBIX M II03HABATCIBHBIX 3aj1ad,
BBHITIOJTHEHUU OHMOJIOTHYECKUX IKCIIEPUMEHTOB;

e CIIOCOOHOCTH OMPENETATh COOCTBEHHYIO IIO3MIIMIO I10 OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HHU M OOBSCHSATH €€;

e YMCHHE YYUTHIBATh B CBOUX JIEHCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHS JIIOJICH C pasHbIMH  yOKJICHHUSMU, KYJIbTYPHBIMU
LEHHOCTSIMU ¥ COLIMAJILHBIM TOJIOKEHUEM;

e TOTOBHOCTh K COTPYJAHUYECTBY B IMPOLIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, MO3HABATEJIPHBIX U HMCCIIEA0BATEIBCKUX 3a/1ad, YBAKUTEIHLHOTO
OTHOIIICHHUSI K MHEHHUIO OINIMOHEHTOB MPH OOCYXKICHUU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIePKaAHNS;

e TOTOBHOCTbH K TYMaHUTApPHOU U BOJIOHTEPCKOU JIEITEIIbHOCTH;

NAaTPUOTHYECKOT0 BOCIIMTAHMS:

e chOpMUPOBAHHOCTh POCCUNCKOU TPpaKIaHCKOMU UJICHTUYHOCTH,
NaTpUOTU3Ma, YBAKEHHUS K CBOEMY HapoJly, YYBCTBAa OTBETCTBEHHOCTH
nepen PonuHou, ropaoctu 3a CBOM Kpaid, CBOK PoJuHY, CBOM f3BIK U
KYJIbTYpY, IPOIILJIOE U HACTOSAIIEe MHOTOHAIIMOHAILHOTO Hapoia Poccuu;

e IICHHOCTHOE OTHOIIEHWE K TPUPOJHOMY HACICIUIO U MaMATHUKAM
PUPO/JIbI, JOCTHXKEHUAM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSX,
Tpyne;

e CIOCOOHOCTH OIICHUBATh BKJAJ POCCUUCKUX YYEHBIX B CTAaHOBJIEHUE U
pa3BuUTHE OMOJOTUM, TOHUMAHUS 3HAUCHUSI OUOJIOTUM B MTO3HAHUU 3aKOHOB
MPUPO/JIbI, B KU3HU YEJIOBEKA U COBPEMEHHOTO O0IIECTBA;

e HjciHas yOEeKIEHHOCTh, TOTOBHOCTh K CIyKEHHUIO M 3amurte OTeyecTna,
OTBETCTBEHHOCTh 3a €T0 CyAbOY;

JAYXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS:

e OCO3HAHUE JIyXOBHBIX IEHHOCTEN POCCHICKOr0 HAPOJa;

e chopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUUECKOTO TTOBEJICHUS;

e CIIOCOOHOCTH OIICHWBATH CUTYAIIMI0O W NMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH,;

e OCO3HAHUE JUYHOTO BKJIaJia B IOCTPOCHHUE YCTOMUYMUBOTO OYIyIIETO;

e OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJUTENSAM, CO3/IaHUI0 CEMbH Ha
OCHOBE OCO3HAHHOTO TIPUHATHSA [IEHHOCTEM CEMEHWHOM KHU3HU B
COOTBETCTBUM C TpaAUIUSIMU Hapo10B Poccuu;

3CTETUYECKOT0 BOCTINTAHUSA:

e OCTETHYECKOE OTHOIIEHHWE K MHpPY, BKJIIOYAsl 3CTETHKY ObITa, HAYYHOTO M

TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPY/AA, OOIIECTBEHHBIX OTHOIICHHIA;
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e MOHMMAHHWE HMOLMOHAJIBLHOIO BO3ACHCTBUS JKUBOM MNPUPOABI U €€
LEHHOCTH;

e TOTOBHOCTh K CaMOBBIPAXXEHHIO B Pa3HbIX BHJIAX MCKYCCTBA, CTPEMJICHHE
MPOSIBIISATh KAYECTBA TBOPUYECKOM JINYHOCTH;

(pu3nyeckoro BOCHUTAHUS, (POPMHPOBAHHUS KYJbTYPbl 3I0POBbA H
IMOIHMOHAJILHOIO 0JIArONmoJy4Hs:

e MOHMMAHHWE W pealu3alnus 30pOBOTO W Oe3omacHOro obpasza >KU3HU
(310pOoBO€ TUTaHUE, COONIOJCHUE TUTMEHUYECKUX TMPaBUI U HOPM,
cOaJIaHCUPOBAHHBIN PEKUM 3aHSATUN U OTAbIXA, PEryyspHas (QpuznyecKas
aKTUBHOCTB), OEPEKHOT0, OTBETCTBEHHOT'0 M KOMIIETEHTHOTO OTHOIICHUS K
coOCTBEHHOMY (DM3UUECKOMY U TICUXHUYECKOMY 3/I0POBbIO;

e TMOHMMAaHWE IICHHOCTH TIPaBWJI WHJAUBUIYAIHBHOTO U KOJUIEKTUBHOTO
0€30MacHOro TMOBEJICHUSI B CUTYaIlUsX, YIPOXKAIOIIUX 3/I0POBBIO U JKU3HU
JIIOJICH;

e OCO3HAHUE MOCJICICTBUI U HEMPUATHS BPEAHBIX MPUBBIYEK (YIOTpeOIeHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEeHUS1);

TPYOBOI0 BOCTIUTAHMS:

e TOTOBHOCTH K TPY/y, OCO3HaHHUE IIEHHOCTU MacTEPCTBA, TPYI0IH00uE;

e TOTOBHOCTb K AKTUBHOW JIESATEIILHOCTH TEXHOJOTMYECKOW M COLMAIIBHOM
HaIpaBJICHHOCTH,  CIIOCOOHOCTh  MHUIMUPOBATh, IUIAHUPOBATH U
CaMOCTOSITEJILHO BBITIOIHATH TaKylO €S TEIbHOCTD;

e HMHTEPEC K pa3u4HbIM chepaM npodecCuoHaIbHON NeATeIbHOCTH, YMEHHE
COBEpILATh OCO3HAHHBIM BBHIOOp OyAyled mpodeccuu U peann30BbIBATH
COOCTBEHHBIE KU3HEHHBIC TJIAHBI;

e TOTOBHOCTh M CHOCOOHOCTH K OOpa30BaHUI0O UM CaMOOOpa30BaHUIO Ha
MPOTS)KEHUU BCEW KU3HU;

IKOJIOTUYECKOr0 BOCTIUTAHUS:

e DJKOJIOTMYECKH 11€JIeCO00pa3HOE OTHONIEHUE K MPUPOAEC KaK HCTOUYHHKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYyIlIeCTBOBAHMS;

e TMOBBIIICHUE YPOBHSA SKOJOTMYECKOW KYJIbTYpPhl: HPUOOPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNKOB M OLEHKH UX BO3MOXHBIX IMOCIEACTBUM s
OKPYKaroUIEN CPeIbL;

e OCO3HaHHUE TI00ATHLHOTO XapaKTepa IKOJIOTHYECKUX MPOOIeM U IMyTeH HX
pelieHus;

e CIIOCOOHOCTH HCIMOJB30BaTh NPHOOpETaeMble MPU HIYUYEHUU OUOIOTHHU
3HaHUS M YMEHHUS MPHU PEIICHUH MPoOJeM, CBA3aHHBIX C PAIMOHAIBLHBIM
PUPOAOIIONH30BaHNEM (COOJIIOICHHE TIPaBUJI TIOBEACHHS B TIPHUPOJIE,
HaIIPaBJICHHBIX Ha COXPAHEHHE PAaBHOBECHUS B IKOCUCTEMAX, OXPaHy BUJOB,
aKocHucTeM, Ouochepsl);
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e AKTHBHOE HENPUATHE JCUCTBUH, TMPUHOCAIIMX BpEl OKPYKaKOIIEH
OPUPOAHOW  Cpele, YMEHHE MPOTHO3UPOBATh  HEOJIATOMPHUSTHBIC
DKOJIOTUYECKUE  TOCJIEACTBUS  NPEANPUHUMAEMBIX  JACHUCTBUA U
NpeAoTBpAIlATh UX;

e HAJIMYKME PA3BUTOrLO  SKOJOTMYECKOIO  MBIIUICHHS, OSKOJOTHYECKON
KYJIbTYpBbI, OIIbITa ACATEIbHOCTU SKOJIOTMYECKON HAIPaBICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCA MMH B [IO3HABaTEJIbHOW, KOMMYHUKATUBHOW W
COLMAJIbHOM IPAKTHKE, TOTOBHOCTH K VYYAaCTHUIO B IPAKTHYECKOU
NEATENbHOCTH SKOJIOTMYECKOM HAIPaBICHHOCTH;

LHEHHOCTH HAYYHOI0 O3HAHMS:

e c(OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKW U OOIIECTBEHHOM NPAKTUKH, OCHOBAaHHOI'O Ha
JUajore KyjlbTyp, CHOCOOCTBYIOIIEIO OCO3HAHMIO CBOEro MecTa B
MOJIMKYJIbTYPHOM MHPE;

e COBEPIICHCTBOBAHUE SI3BIKOBOM M UMUTATEIbCKOW KYJIbTYPhl KaK CpelICTBa
B3aUMOJICHCTBHS MEXY JIIOJAbMHU U TTO3HAHUS MUPA;

e TMOHMMaHUE crenuPuku OHOJOTHM KaK HayKd, OCO3HaHUs €€ poju B
GbopMUPOBAaHUN  PANMOHAIBHOTO  HAYYHOTO  MBIIUICHUS, CO3JaHUU
IEJIOCTHOTO TPEACTAaBICHUS 00 OKpPYXKAIIIEM MHpPE KaKk O €IUHCTBE
NpUPOJIbI, dYeJOoBeKa MW 0OImecTBa, B  TO3HAHWUU  NPUPOJHBIX
3aKOHOMEPHOCTE W pElIeHHH MpoOJeM COXpaHEHUS NPHUPOIHOTO
paBHOBECHS,

e YOEXKIEHHOCTh B 3HAYUMOCTU OUOJIOTUM JIJII COBPEMEHHOMN ITUBUIIM3AIIUN:
obecriedyeHUss HOBOTO  YPOBHSI  Pa3BUTUSI  MEAMIIMHBI,  CO3JaHUE
MEPCIEKTUBHBIX  OMOTEXHOJIOTHHM, CIOCOOHBIX  pelIaTh PECYpCHBIC
npoOJieMbl pa3BUTHS YEJIOBEUECTBA, MOUCKA MYTEH BBIXO/A U3 TII00ATIbHBIX
IKOJIOTHYECKUX TpoOsieM W oOecreueHus TMepexoja K yCTOHIUBOMY
Pa3BUTHUIO, PAlMOHAJIBLHOMY MCIOJIb30BAHUIO TPUPOJHBIX PECYPCOB H
(GhOopMHUPOBAHNIO HOBBIX CTAHIAPTOB KU3HU;

e 3aMHTEPECOBAHHOCTh B MOJYYEHUU OHOJOTMYECKUX 3HAHUU B IEIAX
MOBBIMICHUS OOIIEH KYJIbTYphI, €CTECTBEHHO-HAYYHON T'PAMOTHOCTH, KaK
COCTaBHOM 4acTh (YHKIMOHAIBHOM TPAMOTHOCTH  OOyYaroluxcs,
dbopMuUpyeMoii Ipu N3yICHUHN OUOJIOTHH;

e TMOHHMAaHUE CYIIHOCTH METOJ/IOB IMO3HAHUS, UCTIOJb3yEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH HWCIIOJIb30BaTh MOJydyaeMble 3HAHUA JI1 aHAIH3a |
OOBSICHEHHs SIBIICHUW OKPYXKAIOIIETO MHUPAa M TMPOUCXOIANIUX B HEM
U3MEHEHHI, yMEHuEe JeNaTh OOOCHOBAaHHBIE 3aKIIOUYECHHUS Ha OCHOBE
HAyYHBIX ()aKTOB U HMEIOITUXCS JAHHBIX C IEIBIO MOJYYSHHS TOCTOBEPHBIX
BBIBOJIOB;
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e CIIOCOOHOCTH CAMOCTOSITEILHO HCITOJIb30BAaTh OMOJIOTUYECKUE 3HAHUS IS
perieHust mpoOJieM B peabHbIX )KU3HEHHBIX CUTYaIIUX;

e OCO3HAHME LIEHHOCTU HAYYHOU JEATEIBbHOCTH, TOTOBHOCTH OCYLIECTBISATH
IPOEKTHYKD WM MCCIIEIOBATENBCKYIO JESATEIbHOCTh WHIAMBUAYAIBHO U B
Ipynme;

e TOTOBHOCTh U CIIOCOOHOCTh K HENPEphIBHOMY OOpa3o0BaHUIO U
caM000pa30BaHUI0, K AKTUBHOMY TOJYUYEHHIO HOBBIX 3HaHUI MO OUOJIOTUU
B COOTBETCTBHHM C KU3HEHHBIMH MMOTPEOHOCTIMH.

METANNPEIMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIe pe3yiIbTaThl OCBOCHHs y4ueOHOTO mpenmera «buomorusy»
BKJIIOYAIOT: 3HAUYUMbIe 171  (POPMHUPOBAHUS MHUPOBO33PECHUSI 00YUaAIOUTUXCS
MEXKIUCIUIUIMHAPHBIE (MEXIPEIMETHBIE) OOIEHAYUHbIE TOHSTHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAYYHOM KApTUHBI MHpAa U CHENU(PHUKYy METOJOB IIO3HAHMS,
UCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPIHs, SBJICHHE, MPOIIECC,
CUCTEMA, HAy4YHBIN (aKT, MPUHIMUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
ucclieloBaHue, HabIt0IeHe, U3MEPEHUE, SKCIIEPUMEHT U JAPYTUE); YHUBEPCAIbHbIE
yueOHble JeicTBUSL  (ITO3HABATENbHbIE, KOMMYHUKATHBHBIC, PETYJSTUBHbIC),
oOecrnieunBaromue GopMupoBaHre PyHKIMOHATHLHON IPaMOTHOCTH M COLIMATILHOM
KOMIIETEHIIMM ~ OOYyYalolUXCs; CHOCOOHOCTh  OOYYaromIMXCs — UCIOJIb30BATh
OCBOCHHbBIE MEXKIMCUUILITMHAPHBIE, MUPOBO33PEHYECKHUE 3HAHUS U YHUBEPCAbHbBIE
yueOHbIe IeWCTBUS B O3HABATEIBHON U COIMATILHOM MPaKTHKE.

B pe3ynbprate u3yueHus OM0JI0TuY Ha YPOBHE CPEHET0 00111eT0 00pa30BaHMUs
y oOywatomerocs OyayT cQOpMUpOBaHBI CjeaylIlHe MeTanpeaMeTHbIe
pe3yJabTaThl:  [O3HaBAaTEJIbHbIE  YHUBEpCaJbHble  ydyeOHble  JEHCTBUS,
KOMMYHUKAaTHUBHBIC  YHHUBEPCAJIbHBIC  Y4YCOHBIC  JICWCTBHS,  PETYJISTHBHBIC
YHHBEPCAIbHBIC yUeOHBIC ICHCTBHSI, COBMECTHAS ICITCILHOCTD.

VY obyuatoierocst 0y1yT chOpMUPOBaHBI ClIeAYIONINE 0A30BbIE JJIOTHYECKHEe
AeHCTBHA KAaK YacTh MO3HABATEJIbHBIX YHUBEPCAJbHBIX YUeOHBIX € CTBHIA:

e CaMOCTOSTENIBHO  (GOPMYJIMpPOBATH W  aKTyaJIM3UPOBATH  MPOOIIEMY,

paccMaTpuBaTh €€ BCECTOPOHHE;

e HCIIOJH30BAaTh IMPU OCBOCHHWHM 3HAHUK TPHEMBI JOTHYCCKOTO MBIIIJICHUS

(aHanu3a, CUHTE3a, CpaBHEHUS, Kiaccu(puKaiuu, 0000IIeHN s ), paCKpbIBaTh
CMBIC]T OMOJIOTHYECKUX TOHATHH (BBIACIATh MX XapaKTepHbIC MPHU3HAKH,
YCTaHABJIMBATH CBS3H C IPYTUMHU MTOHSATUSIMH );

e ONpPEACTATh IETU ACSITEIBHOCTH, 3aJaBas TMapaMeTpbl W KPUTEPUHU HX

JOCTHKEHUSI, COOTHOCUTH PE3YNbTAThl JCATEIHLHOCTH C IOCTaBICHHBIMHU
TEIISIMU;

[JOKYMEHT MOAMNWCAH 3MIEKTPOHHOWM MOANMUCHIO

KUPOBCKOE OBJIACTHOE rOCYAAPCTBEHHOE OBLLEOBPA30OBATEJIbHOE 21.12.24 12:44 Ceptudukat 18E1DDD07A8141A407968B494A7DD012
ABTOHOMHOE YYPEXAEHUE "BATCKASl T'YMAHUTAPHASl TMMHA3USA C (MSK)

YrNYBJEHHbIM U3YYEHUEM AHIJIMACKOIO AI3bIKA", BoforkaHuHa

Banepusa BnagumupoBsHa, AupekTop ruMHasum




e HCIOJIH30BATh OMOJOTUYECKUE TTOHITHS JIsl OOBICHEHHS (DAKTOB U SIBJICHUI
YKUBOM IIPUPOIBI;

e CTPOWUTH JIOTHYECKUE PACCYXJEHUs (MHIYKTUBHbBIC, JI€TyKTUBHBIE, IIO
aHAJIOTUH),  BBISBIATH  3aKOHOMEPHOCTH U TPOTUBOpEUUs B
paccMaTpUBaEMBbIX SBIICHUSX, (POPMYIUPOBATH BHIBOJIBI M 3aKIFOUCHNUS,

e MPUMEHATH  CXEMHO-MOJIEJbHBIE  CpEICTBAa  JUIS  MPEJACTaBICHUS
CYILIECTBEHHBIX CBSI3€M M OTHOUIEHUH B M3y4aeMbIX OHOJIOTHYECKUX
00BEeKTax, a TAK)Ke MIPOTUBOPEUUIA pa3HOTO POJIA, BBISIBICHHBIX B PA3IUYHBIX
UH(OPMAITMOHHBIX UICTOYHUKAX;

e pa3pabaThiBaTh IUIAH PEIICHUs MPOOJIEMbI C YYETOM aHAIIM3a UMEIOIIUXCS
MaTepHAIbHBIX 1 HEMAaTepUaIbHBIX PECYPCOB;

e BHOCUTh KOPPEKTHBBI B JIeATCIIBHOCTh, OIIGHUBaTh COOTBETCTBHE
pe3yNbTATOB LIEJSAM, OIIEHUBATh PUCKHU MOCJIE/ICTBUN JIEATEIbHOCTH;

e KOOPJAMHMPOBATH U BBHINOJHATH pabOTy B YCIOBHUSIX PpEaJbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

e pa3BUBaTh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MPOOJIEM.

Y oOyuaromerocst  OynyT  chopmupoBaHbl  cieayomue — 0a3oBble
HCCIe10BaTebCKNe IeliCTBUS KAK YacTh MO3HABATEIbHBIX YHHBEPCAJIbHBIX
y4eOHBIX JeHCTBUIM:

e BIIQJIETh  HAaBBIKAMU  Y4€OHO-MCCIIEIOBATENBLCKOM M MPOEKTHOM
NESATeIbHOCTH, HaBBIKAMHU pa3pelIeHUsi MpoOJieM, CIOCOOHOCThIO W
FOTOBHOCTBIO K  CaMOCTOSITEIbHOMY TOMCKY METOJOB  pPEIICHHUS
MPaKTUYECKUX 3aJ1ay, TPUMEHEHUIO PA3IMYHbIX METOJO0B MO3HAHUSI;

e HCIIOJb30BAaTh Pa3jIMYHbIE BUJbI JESATEIBHOCTU MO MOJIYYEHUIO HOBOTO
3HAHUS, €r0 UHTEPIPETALNH, TPEOOPA30BAHUIO U TPUMEHEHHIO B YYEOHBIX
CUTyalusX, B TOM YHUCJIE IPU CO3JaHUN YUCOHBIX U COLUAIIBHBIX TPOCKTOB;

e (hopMHUPOBATH HAYYHBIN TUI MBILUICHUS, BIAJICTh HAYYHON TEPMHUHOJIOTHEMH,
KITFOUEBBIMU TTOHSATUSIMU U METO/IAMH,

e CTaBUTh U (HOPMYTUPOBATH COOCTBEHHBIE 3a7aud B 00pa3oBaTEIHLHOMN
NEATENIbHOCTH U )KU3HEHHBIX CUTYaIUAX;

e BBIABIIATh NPUYWHHO-CIICJICTBEHHBIC CBS3M W aAKTyaJIM3UPOBATH 3ajady,
BBIJIBUraTh THUIOTE3y €& pelleHus, HaxXOJUThb AapryMEHThl st
JI0Ka3aTeIhCTBA CBOMX YTBEPXKIIEHUMU, 3aJaBaTh MapaMmeTpbl U KPUTECPUU
pelieHus;

e AHANM3HUPOBATH IMIOJYYEHHbIE B XOJI€ PEUICHUSA 3aJaud PE3YIbTaThl,
KPUTUYECKHU OLIEHUBATH MX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B
HOBBIX yCIIOBUSIX;

e JIaBaTh OIICHKY HOBBIM CHUTYAIUsIM, OIICHUBATH MPUOOPETEHHBIN OIBIT;
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e OCYIIECTBISATH IIEJICHANPABICHHBIN TMOUCK MEPEHOCa CPEJCTB U CIOCOOOB
NENCTBUS B TPOGECCHOHANBHYIO CPEY;

e YMETh MEPEHOCUTH 3HAHUS B MO3HABATEIBHYIO U MPAKTUYECKYIO 0OJIacTH
KU3HEAEATEIbHOCTH;

e YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00JIacTel;

e BBIJIBUTaTh HOBBIE UJIEH, MPEJUIaraTh OPUTHHAIBHBIC TTOJXO0/IbI U PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE aIbTePHATUBHBIE PEIICHUS.

VY oOyuatomierocsi OyayT chOpMHpPOBaHBI CIIEIyIOIINE YyMeHUsl padoTaTh ¢
HH(popManMeilli KaKk 4YacTb MO3HABATEJbHBIX YHUBEPCAJIbHBIX Y4eOHBIX
AEeCTBUM:

e OPUEHTHPOBATHCA B PA3IUYHBIX MCTOYHUMKAX HUHMOpMaIu (TeKcTe
y4eOHOTO MOocoOUs, HAyYHO-TIONMYJISIPHOM JUTEpaTrype, OUOIOTHYECKUX
CJIOBapsX U CIpaBOYHUKAX, KOMIIBIOTEPHBIX 0azax AaHHBIX, B IHTepHEeTe),
aHANIM3UPOBATh MHGOPMALIMIO PA3IMYHBIX BUIOB U (OPM MpeacTaBiCHUs,
KPUTUYECKHU OIIEHUBATh €€ JOCTOBEPHOCTh M HEMPOTUBOPEUNBOCTD;

e (opMyIHUPOBATH 3aMPOCH] U MIPUMEHSIThH PAa3TMYHBIE METOIbI IIPU MOUCKE U
oTOope Omosiorndeckoid HHGOPMAIMU, HEOOXOAUMOU JJis BBITOJHEHUS
y4eOHBIX 3a/1a4;

e MpUOOpETATh OMBIT UCIOIb30BaHUS WH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPYy AKTUBHOI'O UCIIOJIb30BAHUS
Pa3JIMYHBIX TOMCKOBBIX CHUCTEM;

e CaMOCTOSITEJILHO  BBIOMpATh ONTUMAJIbHYIO (GOpMYy  MpeACTaBICHUS
ouonornueckor mHpopManuu (cxembl, rpaduku, AUArpaMmbl, TaOJIUIIbI,
PUCYHKH U JIPYTO€);

e HCIOJIb30BaTh HAy4YHBIA S3bIK B KaueCTBE CpeACTBAa IMpuU paboTe C
OMOJOTMYeCKON HH(pOpMaLUE: MPUMEHATh XUMHUYECKUE, (PU3HUYECKHE H
MaTeMaTUYeCKUe 3HAKM W  CHMBOJBI, GopMynbl, abOpeBHaTypy,
HOMEHKJIATypy,  HCIOJIb30BaTb M NpeoOpa3oBbIBaTh  3HAKOBO-
CHUMBOJIMYECKUE CPECTBA HATJISITHOCTH;

e BIIQJICTh HABBIKAMH  pAaCloO3HABaHMWS W  3alUTHl  HWH(pOpPMAIUH,
nH(OPMAITMOHHON O€30TTaCHOCTH JIMYHOCTH.

VY obygaromierocst 0yIyT c(popMUPOBAHBI CIASAYIONINE YMEHHs 00IIeHUsT KAK

YacTh KOMMYHUKATUBHBIX YHUBEPCAJIBHBIX YUeOHBIX JeHCTBHIA:

e OCYIIECTBIATh KOMMYHHKAllMd BO BceX cdepax IKWU3HH, AaKTUBHO
y4acTBOBATh B JUAJIOTE WIIN AUCKYCCHH IO CYIIECTBY 0OCYXIAaeMOU TEMBI
(ymeHue 3agaBaTh BONPOCHI, BBICKA3bIBATh CYKICHHS OTHOCHTEILHO
BBITIOJIHEHUS ~ TIpeajaraeMoi  3ajgadd, Y4YUThIBATh  WHTEPECHl U
COTJIACOBAaHHOCTh MO3UIINI APYTHX YYACTHUKOB AUAJIOTa WU AUCKYCCHH);
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e pacro3HaBaTh HEBEpOATbHBIC CpEJCTBA OOIIECHUSA, TMOHUMATh 3HAYCHUE
COIIMAIBbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS KOHMIUKTHBIX
CUTYaIlUii, YMETh CMATYATh KOH(JIMKTHI U BECTH MEPETOBOPHI;

e BIIQJICTh PA3IMYHBIMU CIIOCOOAMH OOIIEHUS U B3aHMMOJICHCTBUSI, TOHUMATh
HAMEPEHUSl JPYTuX JIOACH, MTPOSBIATh YBAXKUTEIBHOE OTHOIICHHE K
co0eceTHUKY U B KOPPEKTHOU popme HopMyIUpoBaTh CBOM BO3PAKECHHUS;

e Pa3BEPHYTO W JIOTMYHO M3JIaraTth CBOK TOYKY 3PEHHS C MCIOJb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

VY oOyuatonerocs OyayT copMuUpOBaHbI CIEIYIONIME YMEHHUS COBMECTHOM
AeSITeIbHOCTH KAK YacTh KOMMYHUKATHBHBIX YHUBEPCAJbHBIX Y4eOHBIX
AEeCTBUM:

e TIOHMMATh U MCIIOJIH30BATh MPEUMYIICCTBA KOMAaHIHON ¥ MHAWBUIYaTbHON
paboThl TP PEIICHUH OUOJOTHMYECKON TpoOjeMbl, OOOCHOBHIBATH
HEOOXOMMOCTh TPUMEHEHUs TPYNMNOBBIX (OPM B3aUMOACUCTBUS MPH
pelieHnn y4yeOHoM 3a1auu;

e BBIOMpATh TEMATHKY MU METOJbl COBMECTHBIX NEUCTBUN C Y4ETOM OOLIUX
MHTEPECOB U BO3MOXKHOCTEH Ka)I0Tr0 YieHa KOJIJIEKTHUBA;

e TMPUHUMATH IIETM COBMECTHOW JIEATENHHOCTH, OPraHM30BBIBATH U
KOOPJMHUPOBATh JEHCTBUSA MO €€ JOCTUKEHHUIO: COCTaBIATH IUIAH
NEHCTBUH, paclpeaenarTh poju ¢ y4éTOM MHEHHUI yYaCTHUKOB, 00CYXIaTh
pe3ynbTaThl COBMECTHOM pabOTHI;

e OLICHMBATHh KAue€CTBO CBOET0 BKJIAJa M KaXJOr0 yYaCTHHMKA KOMAaHJbI B
o0t pe3yabTar no pa3pabOTaAHHBIM KPUTEPHUSIM;

e TMpejyIaraTh HOBBIE TIPOCKTHI, OIICHWBATH HWICH C TO3WIUA HOBHU3HBI,
OpPUTHHAIBHOCTHU, TPAKTUYECKOM 3HAYUMOCTH;

e OCYIIECTBIISATh MO3UTHUBHOE CTPATErHMYECKOE TMOBEIECHHE B Pa3IMYHBIX
CUTYaIHsIX, TPOSBIIATh TBOPUYECTBO U BOOOpAKECHUE, OBITh MHUIIMATUBHBIM.

Y  oOyuaromerocs  OyayT  chOpPMHpPOBAaHBI  CIEIYIONINE  YMEHUS
CAMOOPTraHU3AIMM KAaK YAaCTH PeryJjsTUBHBIX YHUBEPCAJbHBIX Y4YeOHBIX
JeCTBUM:

e HCIIOJH30BAaTh OWOJIOTMYECKUE 3HAHUS IS BBISBICHUS MPOOIEM U HX

pEIIeHNS B )KU3HCHHBIX M YYCOHBIX CUTYAITUSX;

e BBHIOMpATh HA OCHOBE OWOJOTWYECKUX 3HAHHWI IICJICBHIC W CMBICIOBBIC
YCTAaHOBKM B CBOUX JIEWCTBUSIX W TOCTYIKaxX IO OTHOIICHUIO K YKUBOU
IPUPOJE, CBOEMY 3J0POBBIO U 3JOPOBBIO OKPYKAKOIIHUX;

e CaMOCTOSITEJIBHO OCYIIECTBISATH MMO3HABATEIBHYIO IEATEIbHOCTD, BBISBIISTh
npoOnemMbl, CTaBUTh U (QOPMyIUpOBaTH COOCTBEHHBIE 3aJa4dl B
00pa3oBaTeIbHOM NEATETHHOCTH U )KU3HEHHBIX CUTYAITUsX;
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e CaMOCTOSITEJIBHO COCTaBIIATH IUUIAH pPEHICHUS MpoOJIeMbl C y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH M IIPEAMOYTEHUIH;

e J1aBaTh OLICHKY HOBBIM CHUTYaIIHsIM;

e paCHIMPSTh pAMKH Y4EOHOTO MpeMETa Ha OCHOBE JTMYHBIX MPETOUYTECHUN;

e JIeNaTh OCO3HAHHBIN BBIOOD, apryMEHTHUPOBATH €r0, OpaTh OTBETCTBEHHOCTh
3a pEIICHHUE;

e OIIEHUBATH MPUOOPETEHHBIH OIIBIT;

e CIOCOOCTBOBATH (POPMHUPOBAHUIO U TPOSBICHHUIO IIMPOKON SPYIUIUU B
Pa3HbBIX 00JACTIX 3HAHUM, TOCTOSTHHO MOBHIIIATH CBOM 00pa30BaTeNbHBIN U
KYJIbTYPHBI YPOBEHb.

Y  oOyuaromerocss OyayT  cpOpMHUPOBAHbI  CIEAYIOIIUE  YMEHHUSA
CAMOKOHTPOJII KaK YaCTH PeEryJsiTUBHbIX YHHBEPCAJbHBIX Y4YeOHBIX
AefCTBUM:

e J1aBaTh OLICHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTHUBBI B IESITEIbHOCTD,
OLIEHMBATh COOTBETCTBUE PE3YJIBTATOB LIENISIM;

e BJIQJIETh HAaBBbIKAMHU [IO3HABATEJIbHOM pedieKcur KaKk OCO3HaHUs
COBEpUIAEMBIX JACHUCTBUNM U MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIHTATOB U
OCHOBAaHMM, HUCIMOJIb30BaTh MPUEMBI pedIEKCUU NJsi OLEHKH CUTYyalluH,
BbIOOpA BEPHOT'O PEUICHUS;

e YMETh OIICHUBATh PUCKUM W CBOEBPEMEHHO MNPUHUMATh PEIICHUA MO HUX
CHIKEHHIO;

e NPUHHMATh MOTHBBI W APryMEHTHl APYTUX TPU aHAIW3€ PE3yIbTAaTOB
NEATEIbHOCTH;

VY oOyuaromierocsi 0yayT chOpMUPOBAHBI CIEAYIONINE YMEHUS NPUHATHS

ce0sl M IPYIruX Kak YacCTH PETyJIATUBHBIX YHUBEPCAIbHBIX YUEOHBIX ICUCTBHIA:

e TPUHUMATH €051, TOHMMAsi CBOM HETOCTATKUA U JOCTOMHCTBA;

e IPUHHMATh MOTHBBI W APryMEHTHI APYTUX IPU aHAIW3E PE3YJIbTATOB
NEATEIbHOCTH;

e IPU3HABATh CBOE MPABO U MPABO APYIMX HA OLINOKHU;

e pa3BUBATH CHOCOOHOCTH MOHUMATh MHUP C MO3HUIMH JPYTOTO YETIOBEKA.

HPEIMETHBIE PE3YJIBTATDBI

10 KJTACC
c(OpPMUPOBAHHOCTh 3HAHUH O MeCT€ U poJM OUOJIOTMM B CHCTEME

€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHWU €CTECTBCHHO-HAYYHOW KApTHUHBI MUpa, B
MO3HAHWM  3aKOHOB  TPHUPOABI M  PEHICHUH  TPOoOJeM  PaIMOHAIBLHOTO
IPUPOIOIIOIB30BaHHUs, O BKIIAJE POCCHMCKUX M 3apyOeKHBIX YUEHBIX B Pa3BUTHEC
Onooruy;
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BIAJCHUEC CHCTEMON  OHOJIOTMYCCKMX 3HAHHWH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIMNE OWOJIOTHYECKUE TEPMHUHBI M TOHATHUS (JKU3HB, KIIETKA,
OopraHusM, MeTabolIu3M, TOMEOCTa3, CaMOPEryJSIHs, CaMOBOCIIPOU3BECHUE,
HACJIEICTBEHHOCTh, M3MEHYUBOCTH, POCT M PAa3BUTHUE), OUOJIOTHYECKUE TEOPHUH
(xnerounas teopus T. [lIBanna, M. lllneiinena, P. BupxoBa, XxpoMocOMHasi TEOpHs
HacnenacTBeHHocTn 1. Moprana), ydenus (H. M. BaBuioBa — o meHtpax
MHOT000pa3us U MPOUCXOKACHUS KYJIbTYPHBIX PACTCHUIN), 3aKOHBI (€AMHOO0Opa3us
IIOTOMKOB TIE€PBOIO IOKOJEHHUS, PACUICIJIEHUS, YHCTOTHl T'AMET, HE3aBHUCHUMOTO
HacnenoBanus [. Menzens, TOMOJIOTUYECKUX PSAJOB B  HACIEICTBEHHOM
u3menurnBocty H. 1. BaBunosa), npuHUUIBI (KOMIUIEMEHTAPHOCTH);

BJIQJICHUE OCHOBHBIMM METOJAMHU HAyYHOI'O TO3HAHMS, HCIIOJIb3YEMBIX B
OMOJIOTMYECKUX HCCIEJOBAHUSX KHUBBIX OOBEKTOB (OMHCaHUE, HU3MEpPECHHUE,
Ha0II0/IeHHEe, SKCIIEPUMEHT);

YMEHUE BBIJIEIATh CYHIECTBEHHBIE MPU3HAKU: BUPYCOB, KIIETOK MPOKApHOT U
JYKapUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTraHU3MOB, B TOM YHCIIC
OakTepuii, rpuOOB, paCTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpraHoB pACTeHUH, >KUBOTHBIX, YEJIOBEKAa, IPOIIECCOB IKUBHEIACATEIbHOCTH,
MPOTEKAIOIINX B OpraHU3Max pPacTeHUH, )KUBOTHBIX M YEJIOBEKa, OMOJOTMYECKUX
poLecCOB: 0OMEHa BellecTB (MeTadoIM3M), IPEBPALLEHUS dHEPIUH, OpPOKEHUs,
aBTOTPO(HOIO U reTepoTpOPHOro TUMOB MUTAHUS, (POTOCHHTE3A U XEMOCHHTE3A,
MHUTO3a, MEH03a, raMeToreHe3a, SMOPUOTeHe3a, MOCTIMOPUOHAIILHOTO Pa3BUTHS,
pPa3MHOXXEHUS,  HUHAMBUAYAIIBHOTO  Pa3BUTUSL  OpraHu3ma  (OHTOreHe3a),
B3aMMO/JICHCTBUSI T€HOB, T€TEPO3UCa, UCKYCCTBEHHOI'O 0TOODA;

YMEHUE YyCTaHABIMBATh B3aMMOCBS3U MEXJY OpPraHOUJIaMH KIETKU U HX
GYyHKIMSIMUA, CTPOEHUEM KJIETOK pa3HbIX TKaHEW U HUX (PYHKUIUSIMHU, MEXKIY
OpraHaMM M CHUCTEMaMH OpPraHOB Yy pPACTE€HMi, >KMBOTHBIX M YEJOBEKAa U UX
GYHKIUSAMEA, MEXIY CHUCTEMaMH OpPraHOB M WX (YHKIUSMHU, MEXKIY dTalmamu
0oOMEHa BEIlIeCTB, dTallaMH KJIETOYHOTO IIUKJIA U dKU3HEHHBIX [IUKJIOB OPraHU3MOB,
dTanamMu 3MOPHOHAIBHOTO PA3BUTHS, TEHOTUNIOM U (DEHOTUTIOM, (PESHOTHIIOM U
dhakTOpaMu cpeibl OOUTAHUS;

YMEHUE BBISABIISITH OTJIMYUTEIbHBIC MPU3HAKUA KUBBIX CHUCTEM, B TOM YHCIIE
pacTeHHU, )KUBOTHBIX U YEIOBEKA;

YMEHHE WCIOJIb30BaTh COOTBETCTBYIONIHNE aAPTYMEHTHI, OHOJOTHYECKYIO
TEPMUHOJIOTUIO M CUMBOJMKY JUISI JI0KA3aTEJIbCTBA POJCTBA OPraHU3MOB Pa3HBIX
CHUCTEMATHUYECKUX TPYIIIL,

yYMEHHE peliaTh OMOIOTrHYeCKUe 3a4a49H, BBISABISATh MPUUNHHO-CIIC/ICTBEHHbIE
CBSI3U MEX]Y UCCIIETYEMbIMU OMOJIOTUYECKUMH MPOIIECCAMU U SIBIICHUSMH, JIEIaTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUHU MOJYYEHHBIX PE3YIbTATOB;
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YMEHHE BBIMIOIHATh JTA0OPATOPHBIE M TPAKTUYECKHUE PaldOThI, COOIIOAATH
npaBuiIa Mpu paboTe ¢ y4eOHBIM U 1a00pPaTOPHBIM 000PYIOBaHUEM;

YMEHHE BBIJBUTaTh THUIIOTE3bl, MPOBEPSITh HUX OKCIEPUMEHTAIbHBIMU
cpenctBamu, (GOpMYIHpPYS I1€Jb KCCIEIOBAaHUS, AaHATU3UPOBATH IOJTYyYCHHBIC
PE3yNbTATHI U I€NIATh BHIBOBL;

yMEHHE Y4YacTBOBaTh B yueOHO-HCCIIEIOBATEIbCKONW padoTe Mo OMOJIOTHuH,
AKOJIOTUU U MEIUIIMHE, MPOBOJAMMON Ha 0a3e IIKOJIbHBIX HAYYHBIX OOIIECTB, U
nyOJIMYHO  TPEJCTaBISATh  TOJYYEHHbIE  pe3yjbTaThl HAa  YYCHHUYECKHUX
KOH(EpEeHITUAX;

YMEHHE OIEHHWBATh OSTUYECKHME AaCHEKThl COBPEMEHHBIX HCCIIEIOBAaHUN B
00acTi OMOJIOTUU ¥ MEAUIIMHBI (KIIOHUPOBAHUE, UCKYCCTBEHHOE OTUIOJJOTBOPEHUE,
HampaBJIEHHOE N3MEHEHNE TeHOMA U CO3JJaHNE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIATh OCO3HAHHBIN BBIOOP Oynyiiel npodeccuoHanbHON
JeSTENHHOCTA B 00MacTh OWOJIOTHH, MEAMIIMHBI, OMOTEXHOJIOTHH, BETEpUHAPUH,
CEJIbCKOTO XO3SICTBA, MHINEBON MPOMBINIICHHOCTH, YIIyOIaTh MO3HABATEIbHBIN
UHTEpPEC, HAIIPaBJICHHBIM Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIONICH Mpodeccuu u
NPOAODKEHNE OWOIOTUYECKOTO 00pa3oBaHUS B  OpPraHHM3AIUSIX CPETHETO
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHUS.

11 KJIACC

c(hOpMUPOBAHHOCTb 3HAHUM O MeECT€ U pOJM OUOJOTHMM B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHUH COBPEMEHHOM €CTECTBEHHO-HAy4YHOU
KapTUHBl MHUpa, B IO3HAHWU 3aKOHOB MPHUPOJABI M PEUICHUH SKOJOTHYECKUX
npoOJieM 4YelloBEYeCTBa, a TakK€ B PEUIEHMH BOIPOCOB PAMOHAIBHOIO
IPUPOAOIIONB30BaHUA, U B (POPMUPOBAHNUU LIEHHOCTHOTO OTHOILUEHUS K MPHUPOJIE,
0oOLIECTBY, YEJIOBEKY, O BKJIAJE POCCHMCKUX U 3apyO€KHBIX YUEHBIX-OMOJOTOB B
pa3BuUTHE OMOJIOTHUY;

YMEHHE BIAJIETh CHCTEMOW OHMOJOTMYECKHMX 3HAHUM, KOTOpas BKJIKOYAET
ONpeAeNieHUs] M TOHHMaHWE CYIIHOCTH OCHOBOIIOJIATAIOMINX OUOJIOTUYECKUX
TEPMUHOB W TOHATUN (BUI, JKOCHCTeMa, Owmocdepa), OMONOTHUECKHUE TEOPUHU
(aBostoninoHHas teopus Y. JlapBuHa, CUHTETUYECKAsE TEOPHUS SBOJIOLNH), YUEHUS
(A. H. CeepuoBa — 0 nmyTax M HamnpaslieHUsX 3Bosironuu, B.J. BepHanckoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus Jx. Xapam m B. BaiiaOGepra,
3apoapiieBoro cxoacrBa K. M. boapa), mpaswna (munumyma HO. Jlubuxa,
AKOJIOTMYECKON MUpaMUJIbl SHEPruM), rumnore3bl (rumore3a «mupa PHK» V.
['unGepra);

YyMEHUE  BIIaJIETh  OCHOBHBIMH  METOJaMHU  HAYYHOIO  TMO3HAHUS,
UCIIOJIb3YeMbIMU B OMOJIOTUYECKUX MCCIIEIOBAHUSAX KUBBIX OOBEKTOB U IKOCHUCTEM
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(omucaHue, M3MepeHue, HaOIIOJCHHUE, JKCIIEPUMEHT), CIIOCOOAMH BBISBICHHS |
OIICHKH aHTPOIIOTCHHBIX U3MEHEHHI B MPUPOJIE;

YMEHHE BBIJCNSTh CYIIECTBEHHbIC TMPU3HAKU: BHUJOB, OHOTEOIICHO30B,
9KOCUCTEM U Ouochepsl, CTAOMIM3UPYIOMIETO, ABIXKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOTO 0TOOpA, aJIIONATPUIECKOTO M CUMITATPUYECKOTO BUA000pa30BaHUs,
BIMSHUS ~ JBIDKYIIMX ~ CWJI  DBOJIOIMM  Ha  TeHO(MOHJ  TOMYJISIUH,
IPUCTIOCOOJICHHOCTH OPTraHW3MOB K cpeie OOMTaHUs, YepeOBaHUs HAIPaBICHUIM
ABOJIIOIMH, KPYTOBOPOTA BEIIECTB M MOTOKA SHEPTUH B IKOCUCTEMAX;

yMEHHE YyCTaHABJIMBATh B3aUMOCBS3M MEXIY MpOIleCCaMu HBOJIOINUH,
JBUKYIIMMUA CUJIAMU aHTPOIIOTE€HE3a, KOMIIOHEHTAMHU PAa3JIMYHBIX SKOCHUCTEM U
IPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMECHHE  BBIABIATH  OTJIMYUTCIBHBIC  TPHU3HAKM  JKUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K cpejie oOWTaHUs, aOMOTUYECKUX W OMOTHYECKHUX
KOMIIOHEHTOB ~ AKOCHUCTEM, B3aUMOCBA3€Hd OpPraHM3MOB B  COOOIIECTBax,
AHTPONOTEHHBIX U3MEHEHHUH B DKOCUCTEMAX CBOEU MECTHOCTH;

YMEHHE WCIOJb30BaTh COOTBETCTBYIONIUE aPTYMEHTBI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO M CHMBOJIMKY JIJIsl JIOKa3aTeIbCTBA POJACTBA OPTaHU3MOB Pa3HBIX
CHUCTEMATHYECKUX TPYIII, B3aUMOCBS3H OPTaHU3MOB U CpeJIbl OOUTAHUS, CAMHCTBA
YEJIOBEUECKUX pac, HEOOXOIUMOCTH COXPAaHCHHS MHOT0O0Opa3usi BHAOB U
AKOCHCTEM KaK YCJIOBHS COCYIIECTBOBAHUS MPUPOIBI U YETIOBEUSCTBA;

YMEHHE pelIaTh OMOIOTHYECKUE 3aa9H, BBISABISATh TPHUUYUHHO-CIICICTBEHHBIE
CBSI3U MKy UCCIICTYEMBIMU OMOJIOTHISCKUMH MPOIIECCAaMU U SBJICHUSMH, JIEIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUH TIOJYYEHHBIX PE3yIbTaTOB;

YMEHHUE BBINOIHATh J1TA0OPATOPHBIE M NPAKTUYECKUE pabOThl, COONIOAATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U J1TA0OPATOPHBIM 000PYI0BAHUEM;

YMEHHE BBIJBUTATh THUIIOTE3bI, MPOBEPSITh WX OSKCIECPUMEHTATbHBIMU
cpenctBamu, (GOPMYIHPYS I WCCICIOBAHUS, AHATU3UPOBATH IOJTYyYCHHBIC
PE3yNbTATHI U IeTIaTh BEIBOBI;

YMEHHE Y4YacCTBOBaTh B y4eOHO-HCCIICIOBATEIBCKONW paboTe MO OMOJIOTHH,
AKOJIOTUU W MEIUIIMHE, MPOBOAMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, U
nyOJIMYHO  TPENCTaBISATH  TOJYYCHHBIC  pE3yJabTaThl  HAa  YUYCHUYECKUX
KOH()epEeHIUSX;

YMEHHE OIIEHUBATh THIOTE3bl M TEOPUU O TIPOUCXOXKICHUH JKU3HHU, YETOBEKA
U YEJIOBEYECKUX pac, O MPHUYMHAX, MOCIEACTBUSAX M CIIOCO0aX MPEIOTBPAIICHHUS
r1o0adbHBIX U3MEHEHUH B Onocdepe;

YMEHHE OCYIIECTBISITh OCO3HAHHBIA BBIOOp Oyaymiel mpodecCuoHAIbHOU
JESTENHHOCTU B 00JaCTH OMOJIOTHHU, SKOJIOTUHU, TPUPOIOTIOIH30BaAHUSI, METUIIUHEI,
OMOTEXHOJIOTUH, TICUXOJOTHUH, BETEPUHAPHH, CEITHCKOTO XO35AWCTBA, MHUIICBOU
IPOMBIIIVICHHOCTH, YTAyONsTh TO3HABATEIbHBI WHTEPEC, HAIPaBICHHBIM Ha
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OCO3HAHHBIM  BBIOOP  COOTBETCTBYIOIIEH  mpodeccMd W MPOAODKCHHE
OMOJIOTUYECKOTO 00pa30BaHUs B OPTaHMU3AIUAX CPETHETr0 MpohecCHOHATIHHOTO U
BBICIIIETO OOpa30BaHUSI.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTACC
KoimuecTBo yacoB JIEeKTPOHHbIE
Ne (uudposbIe)
HaumeHoBaHuHe pa3/ie/ioB M TeM NPOrPaMMbl
n/m Bcecero | Koutpoabubie | IIpakTuueckme | 00pazoBaTejbHbIE
padoThI padoThI pecypchbl
1 buonorus xak Hayka 1
2 JKuBble cuCTEMBI U UX U3YUYECHHE 2
3 buonorus xieTku 2 0.5
4 XuMH4ecKass OpraHu3anus KIeTKU 9 1
5 Crpoenune u QyHKIIH KIETKH 8 1
6 OOMeH BelIecTB U NpEeBpallleHue SHEPTUU B 9 1 5
KJIETKE
v HacnencrBennas nnpopmanus u peanusaius e€ B 9 1 05
KJIETKE
JKHW3HEHHBIN UK KIETKH 6 1
CrpoeHue u QyHKIIMM OpraHu3MOB 18 1.5
10 Pa3sMHOXXEHME U pa3BUTHE OPraHU3MOB 8 1.5
1 I'eneTnka — HayKa O HAaCJIEICTBEHHOCTU U 5 05
M3MEHYHMBOCTH OPTraHU3MOB
12 3aKOHOMEPHOCTH HACJEACTBEHHOCTH 10 1 3
13 3aKOHOMEPHOCTH U3MEHYHUBOCTH 6 1
14 I'enernka yenoBeka 3 1
15 Cenekuusi OpraHu3MoB 4 1 1
16 buorexHonorus u cuHTeTUYECKask OMOIOTHS 4 0.5
17 PC3CpBHO€ BpeMﬂ rl_'|1(']l(VMFHT ﬂﬁﬂl’llAFAH SEKTPOHHON -fl'l-nﬂl'lll CblO
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OBILEE KOJIMYECTBO YACOB I10 ITPOIPAMME 102

10

17
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11 KIIACC

No KoJsnuecTso yacos DyekTpoHHbIE (IU(POBLIE)
o/ HaumeHoBaHue pa3esioB U TeM IPOrpaMMBbl Beero | Komrpoasmere | Tpaxrmieckme | 06pasoBaTebibie pecypeh
padoThI padoThI
1 3apox/ieHNe U pa3BUTHE 3BOIOLIMOHHBIX 5 1
MpEJICTaBJICHUN B OMOIOTHI
2 MukposBoIOIHUS U €€ pe3yIbTaThl 14 1 2.5
3 MaxkposBomonus u e€ pe3yinbTaThl 7 1 1
4 IIpoucxoxneHne u pa3BUTHE KU3HU HA 3eMIIe 17 1 0.5
5 IIpoucxoxneHne 4enoBeKa — aHTPOIIOTEHES 12 1 1.5
DKONOrusi — HaykKa O B3aMMOOTHOLICHUAX
6 OpPTraHH3MOB U HAJOPTaHU3MEHHBIX CUCTEM C 3
OKpY’Karollen cpeion
7 Opraau3mel 1 cpefia OOUTaHUs 6
DKOJIOTUS BUJOB U MOMYJISIIIANA 8 1
9 DKOJOrUsA COOOIIECTB. DKOIOINYECKHUE CUCTEMBI 13 35
10 buocdepa — rimodanpHas skocucTeMa
11 UYenoBek U OKpysKarolas cpeaa 1
12 Pe3epBHOE Bpems
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 8 11

JIOKYMEHT MOZAMNUCAH /IEKTPOHHOM MOAMUCHIO

KWPOBCKOE OBJIACTHOE FrOCYAAPCTBEHHOE OBLLIEOBEPA30BATEJIbHOE
ABTOHOMHOE YYPEXXAEHME "BATCKASA 'YMAHUTAPHASA TMMHA3USA C

YINYBJIEHHBIM U3YYEHUEM AHITIMIACKOIO AA3bIKA", BononkaHuHa
Banepwvsa BnagumupoBHa, AvpekTop ruMHasmMmn

21.12.24 12:44
(MSK)

CepTudukat 18E1DDD07A8141A407968B494A7DD012




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIS1 YHEHUKA

buonorus. buonorndyeckne CUCTEMBI U IPOIIECCHI; YITyOJieHHOEe o0y4denwue, 10
kinacc/  TepemoB A.B., IlerpocoBa P.A. OOmectBo ¢ OrpaHuYeHHON
oTBeTcTBEHHOCThIO « 1Ol MHEMO3MHA»

buonorus. buonornyeckre CUCTEMBI K IPOLIECCHI; YIIIyOJIeHHOE o0yuenue, 11
kimacc/  TepemoB A.B., IlerpocoBa P.A. OO6mectBo ¢ OrpaHMYeHHON
oTBeTcTBEHHOCTHIO « 1Ol MHEMO3HHA»

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Kak o0yuats Oumonoruu. buonormdeckue cuctembl U mporecchl. 10 kiacc.
Mertoauueckoe nocodue mis yuutens / Tepemos A.B., IletpocoBa P.A. O0miecTBo
¢ orpannueHHoi oTBeTcTBeHHOCThIO « IOl MHEMO3HNHA»

buomorus.  10-11  xmaccel. MeTtoaudeckoe mocoOue IS YUUTENs
(yrnyonennsiii  ypoenb) / TepemoB A.B., IletpocoBa P.A. OOmiectBo c
OrpaHu4YeHHON OTBETCTBEHHOCTHIO « IO MHEMO3NHA»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHI
CETHU UHTEPHET

DO0P «buonorus. 10 xmacey - https://www.yaklass.ru/p/biologia/10-klass

S0P «buonorus. 11 xkmacey - https://www.yaklass.ru/p/biologia/11-klass

Oenepanbubiii moptan «ExuHoe comepxkanue oOiero oopasoBaHUs) -
https://edsoo.ru

[MopTan «Poccuiickas anekTpoHHast mkosay - https://resh.edu.ru

Caiir ®I'BHY «MHCTUTYT cCTpareruu pa3BUTHA OOpa3OBaHUSL» -
https://instrao.ru

Caiit ®I'BHY «®UIIN» - https://fipi.ru

bubnmnoreka uudpoBoro 00pa30oBaTeabHOTO KOHTEHTa
https://urok.apkpro.ru/
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