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MNOACHUTEJBHASA 3AIIMCKA

[Iporpamma no yuyebHoMmy mnpeamery "buonorus" (manzee - Ouojorus) Ha
ypOBHE cpeaHero oOmiero obpa3oBaHus pa3zpaboTaHa Ha ocHOBe DeaepaibHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoii @enepauuny,
OI'OC COO, Konuenuuu mnpenojgaBaHus ydeOHoOro mnpeamera «buonorus» wu
OCHOBHBIX MOJIOKEHUH (penepanbHON paboyeil mporpaMMbl BOCITUTaHUS.

VYyeOubiii npeamer «buonorusi» yriyonéHHoro ypoBHs uzyudenusa (10-11
KJIACChI) SIBJISIETCSI OJTHUM M3 KOMIIOHEHTOB IpeIMeTHOU obnactu «EcTecTBeHHO-
HayuyHble mnpenMerb». CornacHo mnonoxenusm OI'OC COO npodunbHbIe
yueOHbIe MpEIMEThI, U3yyaeMble Ha YIIIyOJIEHHOM YpOBHE, SIBISIOTCS CIIOCOOOM
muddepennmanu  O0y4eHUsT Ha YpPOBHE CpelHero oOiiero oOpa3oBaHHUs U
OpuU3BaHbl 00ECHeYUTh MPEEeMCTBEHHOCTh MEXJYy OCHOBHBIM OOIIMM, CPEIHHM
o01uM, cpeJHUM MpodeCcCHOHAIBHBIM U BBICIIUM O0Opa3zoBaHueM. B To ke Bpems
KOKIbIA W3 O3TUX Y4YEOHBIX TMPEIMETOB JOJKEH ObITh OpPUEHTUPOBAH HAa
NPUOPUTETHOE pEIICHHE 00pa30BATENIbHBIX, BOCIUTATEIBHBIX W PAa3BUBAIOIINX
3a/lay, CBSI3aHHBIX C NpodopueHTarerd o0ydaroumxcss ¥ CTUMYJUPOBAaHUEM
UHTEpeca K KOHKPETHON 00JIacTM HAyYHOTO 3HAHUS, CBSI3aHHOTO C OMOJIOTHEH,
MEIUIMHOM, SKOJIOTHEHN, TICUXOJIOTUEH, CHOPTOM HIJIM BOEHHBIM JICJIOM.

[Iporpamma mo yueOGHOMY mpeamery "buosorus" naér mpencraBieHuE O
e M 3ajja4ax M3yuyeHus ydeOHoro mpenmera «buonorus» Ha yriayOonéHHOM
ypOBHE, onpeenseT o0s3aTebHOe (MHBAPUAHTHOE) MPEAMETHOE COJIEPIKaHUE, €T0
CTPYKTYpHpOBaHHE TIO paszielaM M TeMaM, paclpeiesieHue 10 Kiaccam,
PEKOMEHyeT TMOCJIeI0BATEIbHOCTh W3YUYEHUs y4eOHOTO Marepuana C y4&Tom
MEXIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBS3€H, JIOTMKU Y4YeOHOro IMpoiiecca,
BO3pPAaCTHBIX OCOOEHHOCTEH oOydaronuxcsi. B mporpamme mo Ouosorum
peanu30BaH MPUHIHUII TPEEMCTBEHHOCTH C HM3yY€HHEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpa3oBaHmus, Oyaromaps 4YeMy MPOCMaTpUBaeTCA
HAIpaBJICHHOCTh HA  MOCJIENYyIOIIee pa3BUTHE OMOJIOTMYECKUX  3HAHUM,
OPUEHTUPOBAHHBIX Ha (POPMHPOBAHHE €CTECTBEHHO-HAYYHOI'O MHUPOBO33pPEHUS,
HKOJIOTMYECKOT0 MBIIIIEHUS, IMPEACTABICHU O 340pOoBOM o0Opa3e JKHW3HHM, Ha
BOCMMTAaHHE OEPEKHOTO OTHOIICHWS K OKpyKarolied mnpupoaHoit cpeae. B
nporpaMMe Mo OHOJIOTHM TakXe MOKa3aHbl BO3MOXXHOCTH Y4eOHOro mpeaMera
«buonoruss» B peanmzauuu TpedoBanuii DI'OC COO K MIAHUPYEMBIM
JUYHOCTHBIM, METANpPEeJIMETHBIM M NPEIMETHBIM pe3yibTaTaM OOy4YeHHs U B
(GopMUPOBAaHUU OCHOBHBIX BHUIOB Y4eOHO-TIO3HABATEIbHOW  JEATEIBHOCTH
00yYaroNMXcs IO OCBOCHHIO COJACPKaHUS OHOJOTHMYECKOro 0Opa3oBaHUsA Ha
YPOBHE CpeaHEro o0I111ero oopa3oBaHus.



VYuebnsbiil npeamer «buosorus» Ha ypoBHE CpeAHEro oOuiero oopa3zoBaHUs
3aBeplIaeT OMOJOrhyeckoe oOpa3oBaHME B WLIKOJIE M OpPUEHTUPOBAH Ha
pacmMpeHrue U yriyojieHne 3HaHUi oOydarouiuxcsi O >KMBOW MPHUPOJIE, OCHOBAaX
MOJIEKYJIIPHOM M KIJIETOYHOM OHOJIOTMHU, SMOPHUONOTUU U OUOJOTUU Pa3BUTHS,
Te€HETHKH, CEJIEKIIUU, OMOTEXHOJIOTUH, IBOJIOIIMOHHOTO YYEHHS U SKOJIOTHH.

N3yuenue yueOHoro mpeamera «buosorusy» Ha YriiyOJIGHHOM YpPOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYAIOIIMXCS K MOCIEAYIOIIEMY IOIYyYEHUIO
OMoJIOrMYecCKOro  oOpa3oBaHUsi B By3aX M OpraHu3alusX  CPEHEro
npodeccruoHaibHOro 0opasoBanusi. OCHOBY €ro COJAEPKaHMs COCTABISIET CUCTEMA
OMOJOTUYECKUX  3HAHUM, TOJYYEHHBIX TPU HU3YYEHUU  OO0y4aroIUMHUCS
COOTBETCTBYIOIIMX CUCTEMAaTHUYECKUX DPa3/eioB OMOJOTrMHM Ha YpOBHE OCHOBHOTO
oOmiero obpazoBanusi, B 10—11 kimaccax 3Tv 3HaHUA TONy4arOT pa3ButHe. Taxk,
paclIMpeHbl W YIIIyOJIeHbl OMOJIOTMYECKHE 3HaHUS O PACTEHUSX, MXUBOTHBIX,
rpubax, OakTepusix, OpraHu3Me 4YeloBeKa, OONIMX 3aKOHOMEPHOCTSIX >KU3HH,
JIOTIOTHUTENIBHO BKJIFOUEHBI OMOJIOTUYECKHUE CBEJCHHS MPUKIIATHOTO U TTIOUCKOBOTO
XapakTepa, KOTOpble MOKHO HCIOJIb30BaTh KaK OPUEHTUPHI JUISl MOCIEAYIOIIETO
BbIOOpa mpodeccun. Bo3moxkHa Takke HHTErpanus OMOJOTUYECKMX 3HAHUU C
COOTBETCTBYIOIIMMH 3HAHUSMH, MOJYUYEHHBIMU OOYYAIOUIMMHUCA TPU H3YYCHUHU
bu3uKu, XuMuu, reorpaduu U MaTEMaTHKU.

Crpyktypa mnporpamMMbl 1o ydeOHOMY mpeamety "buomorus" orpaxkaer
CUCTEMHO-YPOBHEBBIM ¥ 3BOJIOIMOHHBIA TOAXOAbl K H3YyYEHHIO OMOJIOTHUU.
CornacHo UM, U3y4alOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpPHBIE ISl AKUBbIX
CUCTEM Pa3HOTO YPOBHS OpraHU3AIINH, YBOJIIOIMH OPTaHMYECKOTO MUpa Ha 3eMIie,
COXpaHEHHUs OMOJOTUYECKOTO pa3zHooOpasust Tutanetl. Tak, B 10 kmacce
U3YYarOTCSl OCHOBBI MOJEKYJSIPHOW W KJIETOYHOW OWOJIOTHH, SMOpPHOJIOTHH H
OMONIOTUN PA3BUTHSA, TEHETHUKU U CEJICKI[UU, OMOTEXHOJOTHU M CHUHTETHYECKOU
OMOJIOTHH, aKTYaJu3HPYIOTCS 3HAHUA OOydYarolIuXcCsl IO OOTaHWKE, 300JIOTHH,
aHatomuu, (usuonoruu uejoBeka. B 11 kiacce wW3yuaroTcs SBOIIONMOHHOE
y4eHHUE, OCHOBBI 3KOJIOTUH U yUYeHHE 0 Ouocdepe.

VYueOnpiii  mpeamer  «buonorus»  mpu3BaH ~ 00ECHEYUTh  OCBOCHHE
oOy4JaromuMucs OMOTOTHYECKUX TEOPUH U 3aKOHOB, HJICH, TPUHIIUIIOB U MIPaBUII,
JIe)KAIINX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOCHHH, MHOTO00pa3uM U OCOOCHHOCTSAX KIETKH, OpraHu3Ma, MOMYJIsIuH,
OMOIIeH03a, YKOCHCTEMBI, O BBIIAOMINXCA HAYYHBIX JOCTH)KCHHSIX, COBPEMEHHBIX
UCCIIEIOBAHUSX B OMOJIOTHH, MPUKIAIHBIX aCHEKTaX OMOJOTMUECKUX 3HAHUU. J1Jist
pa3BUTUA W TOJAJEpKaHUS HMHTEpeca OOydarolmuxcsi K OHOJIOTMH Hapsay Cco
3HAYUTENIbHBIM 00BbEMOM TEOPETHUUECKOTO MaTepuaia B COJEPHKAHUU MPOrpaMMBbl
10 OMOJIOTHMHU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPUEW CTAHOBJIEHUS U Pa3BUTHUSA



TOM WM HMHOW 00JaCTH OMOJIOTMM, BKJIAJOM OTEYECTBEHHBIX U 3apyOeKHBIX
YUEHBIX B PELICHUE BaXKHEHUIITUX OMOJIOrMYECKUX U SKOJIOTUYECKUX TPOOIEM.

Lenp nzyuenus: yueoHoro npeamera «buosiorus» Ha yriayOaéHHOM ypOBHE —
OBJIaJICHUE  OOYy4YalIIUMHUCS  3HAHUSAMU O  CTPYKTYPHO-(DYHKIIMOHAJIbHOMN
OpraHu3allid >KUBBIX CHUCTEM pa3HOrO0 paHra M NPUOOPETEeHHE YMEHHH
MCIIOJIb30BaTh 3TU 3HAHUS B (POPMUPOBAHUU MHTEpECA K ONpEeNenEHHONU o0nacTu
npoecCUOHaNbHON JeATEeIbHOCTH, CBSI3aHHOM C OHWOJOTHEH, WM K BBIOOpY
y4eOHOT0 3aBeICHUS JIsl TPOJIOHKEHUS OUOJIOTHYECKOT0 00pa30BaHusI.

Joctwxenue 1enu u3ydeHus ydeOHoro mpenmera «buonorus» Ha
yriay0ia€HHOM YpOBHE 00€CIeUNBAETCS PEIICHUEM CIEAYIOIINX 3a/1ay:

OCBOCHHE OOYYAIOIIMMUCS CHUCTEMbl OMOJIOTMYECKUX 3HAHUH: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUAX, KOHLEMIUAX, TUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
paBUJIaX, COCTABIISIIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MUPA; O
CTPOEHUHU, MHOrooOpa3uh M OCOOEHHOCTSX OHOJIOTHYECKUX CHCTeM (KJIETKa,
OpraHu3M, MomyJsius, BUa, OUOreoleHo3, ouocdepa); 0 BELAAIOMINXCA OTKPHITHIX
Y COBPEMEHHBIX HCCIIEIOBAaHUSAX B OMOJIOTUH;

O3HAKOMJICHHE OOYy4YaloIIMUXCSd C METOJAMH IIO3HAHUS >KUBOW MPHUPOIBI:
UCCIICZIOBATEILCKUMU  METOJAAMHU  OMOJOTMYECKUX HayK (MOJIEKYJISIDHOM H
KJIETOYHOM OWOJIOrMM, HMOpPUOJIOTMM UM OHOJIOTUH DPA3BUTHS, TEHETUKU MU
CEeJIEKIIMH, OHOTEXHOJOTMM U CHUHTETHYECKOM OHOJIOTHH, MaJeOHTOJIOTHUH,
HKOJIOTHH);  METOJAaMHU  CaMOCTOSITEIbHOTO  NPOBEACHHUsSI  OHMOJIOTMUYECKUX
UCCIIEZIOBaHUH B Jlabopatropuu W B Ipuponae (HaOmIoleHue, H3MEpeHue,
HKCIEPUMEHT, MOJCIIUPOBAHUE);

OBJIaZIcHHUE OOYyYaIOUIUMHCS  YMEHHSIMHU: CaMOCTOSITEJIbBHO  HaXOJUTh,
aHAJIM3UPOBATh U HCIIOJIB30BATh OMOJIOIMYECKYI0 HH(POPMAIUIO; I0JIb30BAThCS
OMOJIOTMYECKON TEPMHUHOJIOTHEH W CHMBOJIMKOM, YCTaHaBJIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJOTMM M COLMAIbHO-)KOHOMUYECKUMU U  3KOJIOTMUECKUMHU
npobiieMaMy 4YeJIOBEYECTBA; OLCHUBATh IOCIEJCTBHUS CBOEH MEATEIBHOCTH IIO
OTHOILIEHUIO K OKpYXalolleW NpUpOAHOU cpene, COOCTBEHHOMY 3/10pPOBBIO U
3I0POBBIO  OKPYKAIOIIUX  JIIOJIeH; OOOCHOBBIBAaTH M  COOJIFOAATh  MEPHI
npodunakTukn MHGEKIIMOHHBIX 3a00JeBaHUMN, MpaBuia TOBEACHUS B MPUPOJE U
oOecrieueHusi 6€30MaCHOCTH COOCTBEHHOMW KU3HEICATEIHPHOCTA B YPE3BBIUANHBIX
CUTyallUsIX MPUPOJHOTO W TEXHONEHHOI'O  XapakTepa; XapaKTepu30BaATh
COBpEMEHHBIC HayYHbIE OTKPBITHS B 00J1aCTH OUOJIOTUY;

pa3BUTHE Y O0YYAIOIIMUXCS MHTEIUIEKTYaJbHbBIX U TBOPYECKHX CIOCOOHOCTEM
B IIPOILIECCE 3HAKOMCTBA C BBIJAIOIIUMHUCS OTKPBITHSIMU U COBPEMEHHBIMH
UCCJEIOBAHUSMU B OHMOJIOTMM, pEIIaEMbIMU €0 MpoOJEeMaMH, METOI0JOrHuei
OMOJOrNYECKOTO UCCJIEI0BAHMS, IPOBEJICHUS AKCIIEPUMEHTAIbHBIX



WCCJICIOBAHNM, PEIICHUS OMOJIOTHYECKUX 3a/1a4, MOJICITUPOBAHUS OMOJIOTHICCKUX
00BEKTOB U MPOLIECCOB;

BOCIIUTaHUE Y O0YJarONINXCS IEHHOCTHOTO OTHOIICHUS K KHBOW MPUPOJIC B
IIEJIOM M K OTJCIBHBIM €€ 00bEeKTaM U SBICHUSAM; (OPMUPOBAHUE IKOIOTHICCKOM,
TCHETHYECKOW TPaMOTHOCTH, OOINEH KyJbTyphl TIOBEACHHS B TIPUPOJIC;
WHTETPAIN €CTECTBECHHO-HAYYHBIX 3HAHUH;

NpHOOpEeTeHHEe  OOYyJYalOMUMHUCS  KOMIIETEHTHOCTH B pallMOHAIBHOM
MIPUPOJIONOIB30BaHNU  (COOJIIOICHUE TIpaBUJI TOBEJICHHUS B TPHUPOJIC, OXPaHbI
BUJIOB, DKOCUCTEM, OMOC(ephl), COXpaHEHUU COOCTBEHHOTO 37I0POBbS U 310POBbS
OKpyXXaromux Jrojeid  (coOmtogeHuss Mep npoduiakKTUKH — 3a00JIEBaHUM,
oOecrieueHue OE30MACHOCTH KU3HEIACATEILHOCTH B UYPE3BBIYAMHBIX CHUTYAIHSIX
NPUPOJHOTO W  TEXHOTGHHOTO  XapakTepa) Ha OCHOBE  HCIIOJIb30BaHMUS
OMOJOTUYECKUX 3HAHUW U YMCHUH B TIOBCEHEBHOM JKU3HMU;

CO3/IaHMe  YCJIOBHWA  JJII  OCO3HAHHOTO  BBIOOpa  OOYYaIOIIMMHUCS
VHIUBUIYaTbHOU oOpazoBaTeIbpHON TPACKTOpUH, CrocoOCTBYIOIIEH
nocieaymmeMy npodecCHOHAIBHOMY CaMOOMNPENENEeHUI0, B COOTBETCTBUU C
WHIAVNBUAYaTbHBIMU HHTEPECAMH M MIOTPEOHOCTIMHU PETHOHA.

OO61iee yuCI0 YacoB, OTBEJIEHHBIX HA M3y4YE€HHE OWOJIOTHH Ha Yri1yOJIeHHOM
YpOBHE cpeliHero obmiero oopaszoBanus, coctarisieT 204 gaca: B 10 kimacce — 102
yaca (3 yaca B Heenmo), B 11 kiacce — 102 gaca (3 gaca B Hezelo).

Ot60p opraHu3alMOHHBIX (OPM, METOIOB U CPEACTB OOYyUEHHs] OHOJIOTHUU
OCYIIECTBIISIETCSI ¢ YYETOM CHEHM(PUKH €ro COAEp>KaHWsS M HANpPaBICHHOCTU Ha
NPOJOJKEHUE OUOJIOTHYECKOTO O00pa3oBaHUs B  OpPraHU3alUSIX CpPEIHEro
podecCHOHAIBLHOTO U BBICIIET0 00pa30BaHUS.

O0s13aTeIBLHBIM YCIIOBHEM MPU O0YUICHUH OMOJIOTHH HA YyriayOJEHHOM YPOBHE
ABIIAETCS TPOBEJEHUE JTa0OpPaTOPHBIX U MpaKTUUeCKuX pador. Takxke ydacTue
00yJaromuXxcs B BBINOJHEHUU MPOCKTHBIX M yU4eOHO-HCCIEI0BATEILCKUX padoT,
TEMaTUKa KOTOPBIX OMNpEACNSIeTCsl Y4YUTeIeM Ha OCHOBE  HMEIOIIMXCS
MaTepHATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MTPUPOAHBIX YCIOBUH.



COAEPXAHUE OBYUYEHUA
10 KVIACC

Conepxxanue mporpaMMmebl, BBIAEIEHHOE KYpPCUBOM, HE BXOIHUT B MPOBEPKY
rocyJaapcTBeHHou utorosoit arrectauuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHHasi Ouoorus — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BuTus
Ouonioruu.  buonmornueckue  Hayku W U3yyaeMble UMM TPOOJIEMBI.
dOyHAaMEHTalbHbIC, TPUKIAJHBIE M TOUCKOBBIE HAYYHBIE HCCIEIOBaHUS B
OuoJioruy.

3naueHue Ouosjoruu B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOM
kaptuHbl mupa. I[lpodeccun, cBsazaHHble ¢ Ouosiorueil. 3HadeHHWE OHOJOTUH B
MPAKTUYECKON JIESTEIbHOCTH YEJIOBEKAa: MEIMIIMHE, CEeJIbCKOM XO3SIHCTBE,
MPOMBIIIIEHHOCTH, OXPaHe MPUPO/IbI.

JdemoHcTpanumn

[Toptpersi: Apuctorens, Teodpacr, K. Jlunne#, XK. b. Jlamapk, Y. JlapuH,
V. I'apsen, I'. Mennens, B. . Bepuaackui, W. I1. I[laBnos, U. 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuii, k. Yorcon, ®. Kpuk, /1. K. benses.

Tabmuuelr u cxembl: «CBsi3b OMOJOTUM C APYTMMH Haykammy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. ’)KuBble cUCTEeMBbI U UX U3yUYeHHE

XKusble cucTemMbl Kak mnpeamMeT wuzydeHus Ouonornu. CBOWCTBA IKUBBIX
CUCTEM: €IMHCTBO XHMHYECKOI'O COCTaBa, JHCKPETHOCTh M IEJIOCTHOCTb,
CIOKHOCTb M YHOPSJAOYEHHOCTh CTPYKTYpBI, OTKPBITOCTb, CaMOOpPraHHU3alusl,
CaMOBOCIIPOU3BEAECHUE, PA3IPAKUMOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3alyyd >KUBBIX CHCTEM: MOJEKYJSAPHBIM, KIETOUYHBIM,
TKaHEBBIN, OpTraHW3MEHHBIN, MOIMYJISIHUOHHO-BUI0OBOM, AKOCUCTEMHBIN
(bmoreoneHoTHyeckmii), OwochepHuiii. Ilpomeccel, mnpoucxoasIue B KUBBIX
cuctemax. OCHOBHbIE TpuU3HAKU *XUBOTO. JKu3HBb Kak (opma CyIecTBOBAHUS
Marepuu. Hayku, n3ydaromure »XKuBble CUCTEMBI HA PA3HBIX YPOBHSIX OpraHU3aluu.

N3yuenue kuBbIX cucTteM. MeToasl Omosornueckoi Hayku. HaGmromenwue,
M3MEpPEHUE, DKCIIEPUMEHT, CUCTEMAaTH3anus, Mmeraananus. [lonstue o 3aBucumon u
He3aBUCMMOW mnepeMeHHOW. IlmanupoBanme oskcnepumenrta. IlocTaHoBka w
npoBepka runote3. Hynesas runoresza. [loHsiTue BHIOOPKU U €€ TOCTOBEPHOCTD.
Pa30opoc B Ouonornueckux JaHHbIX. OIEHKa JTOCTOBEPHOCTH TMOJIYUYEHHBIX
pe3ynbraToB. [lprumHBl UCKaxeHHs pe3yabTaToOB JKcnepumeHTta. [lonsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmuiel u  cxembl: «OCHOBHBIE TPU3HAKU JKU3HWUY», «buomornueckue
cucteMbl», «CBOWCTBa KMBOM MaTepun», «YPOBHU OpraHU3alUHA KUBOU
npupoasl», «CTpoeHUE KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOTO opraHuzmay, «buoreonenos», «buocdepa», «MeTomsl
M3y4YECHUS )KUBOU MPUPOJIBI».

O6GopynoBanue:  yabopaTopHoe  O0OpyJdOBaHME IS TPOBEACHUS
HaOJII0/ICHUM, U3MEPEHUM, SKCIIEPUMEHTOB.

IIpakTuyeckas padora «Vcnonb30BaHWE PA3TUYHBIX METOJOB IpHU
U3YUECHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KJieTku

Knerka — cTpykTypHO-QYHKIIMOHANbHAS e€auHUIIA KuBoro. McTtopus
oTKpbITUs KieTku. Pabotel P. I'yka, A. Jleenryka. Knerounas teopus (T. [lIBans,
M. Ilneitnen, P. BupxoB). OCHOBHBIC MOJOXXEHHUS COBPEMEHHOMN KIETOYHOMN
TEOPUHU.

Metoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OWOJIOTMH:  MHKPOCKOIIHSI,
xpomartorpadus, 371eKTpodopes, METOJ MEUYEHBIX aToMoB, nauddepeHnanbpHoe
HeHTpUuyrupoBaHue, KyJIbTUBUPOBAHHE KIETOK. M3yuenue @uxcupo8anHvlx
K1emok. DNEeKTpoHHas MUkpockonusi. Kougoxanvuas muxpockonus. Bumanvnoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdeMoHCcTpamuun

[Toptpetsr: P. I'yk, A. Jleenryk, T. [lIBanu, M. lneitaen, P. Bupxos, K. M.
bap.

Tabnuiel u cxembl: «CBETOBOM MUKPOCKOID, «DIEKTPOHHBIM MUKPOCKOI,
«HcTopust pa3BUTHS METOJ0B MUKPOCKOITHI.

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

IlpakTuyeckass paodora «V3ydeHue METOAOB KJIETOYHOM OHMOJIOTUH
(xpomarorpadus, oanexrpodopes, muddepeHmanbHOe IEHTPUPYTUPOBAHUE,
[ILIP)».

Tema 4. Xumnueckasi OpraHu3anms KJIeTKH

XUMUYECKUA COCTaB KIETKU. Makpo-, MUKpPO- U YJIBTPaMHUKPOIJIEMEHTHI.
Boma m €€ posb Kak pacTBOpPUTENS, pearcHTa, y4acTUe B CTPYKTYPHUPOBAHUHU
KJIETKH, TEIUIOperyasiuuv. MuHepanbHble BEIECTBA KIETKH, UX OMOJIOTHYECcKast
poJsib. POnp KaTHOHOB M AaHHOHOB B KJIETKE.

Opranuyeckue BewiecTBa KIeTKU. buonorndeckue mnonaumepsl. benku.
AMMHOKHUCTIOTHBIM cocTaB 0enkoB. CTpyKTypbl 0€nKOBOM MoJeKyibl. [lepBuunas
CTpYKTypa Oeika, NeNnTUaHas CBsI3b. BTopuuHas, TpeTWyHas, 4YeTBEPTUYHAS
cTpykTypbl. [enarypauusi. CpoiictBa OenkoB. Kiaccudukanus Oenkos.
buonornueckue Qynkuuu 0enkoB. [Ipuonsi.



VYrneBoasl. MoHOCaxapuabl, JUcaxapubl, OJUTOcCaxapuibl U NOJUCAXapUIbI.
O6mmii 1aH CTpoeHHs U (PU3UKO-XMMUYECKHE CBOICTBAa  YIJIEBOJOB.
buonorunyeckue GpyHKIHMH YIIIE€BOIOB.

Jlununel. ['mapodpunsHO-rUApPOdoOHBIE cBOMcTBa. Knaccudukanus aunuaos.
Tpurmuuepunsl, (ochomunuasl, BOCKU, cTepouibl. buonormyeckue ¢GyHKIUU
munuaoB. O0ume cBoiicTBa OMOJOrMYeCKUX MEMOpaH — TEKy4eCThb, CIOCOOHOCTh K
CaM03aMbIKaHHUIO, MOTYIPOHUIIAEMOCTb.

Hyxnennossie kucinotel. [JHK n PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneotunsl. Ilpuniun komruiementapuoctu. [IpaBuiio Yapradda. Crpykrypa
JIHK — nBoitnas cnupanb. MecTtoHaxoxaenue u ouonorndeckue ¢pynknuu JJTHK.
Buaesl PHK. ®yukuun PHK B kietke.

Crpoenune mosekynsl AT®. Makpospruueckue cBsizu B Moliekyine ATO.
buonornueckue pynkiuu ATD. BoccTraHoBIECHHBIE MTEPEHOCUUKHU, UX PYHKIIMH B
knetke. Jpyeue nykneosuompugpocgpamer (HTD). Cexsenupopanue JIHK.
Memoovl cenomuxu, mpancKpunmomuKu, npomeoMuKHu.

CrtpykTypHas Ouoisiorusi: OMoxumMuueckue u Onopu3nvecKue MCCieI0BaHus
cocTaBa UM TPOCTPAHCTBEHHOW CTPYKTYpbl Ouomoliekyil. Mooeruposanue
CmMpyKmypuvl U QYHKYuLl OUOMONEKYT U UX KOMHIeKcos. Komnvromepnuiii ouzatin u
oOpeanuyecKull CuHme3s OUOMOJIEKYL U UX HeNPUPOOHBIX AHANO208.

JdeMoHCcTpamuun

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

Junarpammel:  «PacrnipeneneHre XHMUYECKUX JJIEMEHTOB B HEXKHBOWU
npupoae», «PacnpeneneHne XUMUYECKUX SJIEMEHTOB B )KUBOW MIPUPOIE.

Tabmuuer u cxembl: «llepmonnueckas TabnuIa XUMHUUYECKHX SJIEMEHTOBY,
«CTpoeHue MOJEKYJbl BOAbI», «BemecTtBa B cocTaBe OpraHu3MoB», «CTpoeHHE
MoOJIeKyJbl  Oenka», «CTpyKTypbl O€NKOBOW MOJEKyIbl», «CTpOeHHE MOJEKYI
yriaeBooB», «CTpoeHue MOJIeKyNl JUNuaoB», «HyKIEnHOBBIE KHUCIOTHDY,
«Ctpoenue monekynbl ATOx.

O6opynoBaHue: XuMU4ecKas 1mocyia 1 000py10BaHuE.

JlabopaTopHasi padora «OOHapyxeHHe OCITKOB ¢ IMMOMOIIBI0O KaUYeCTBEHHBIX
peaKum».

JlaGopatopHass  pabGora  «JccinemoBaHWe — HYKJIEHMHOBBIX  KHCJOT,
BBIJICJICHHBIX U3 KJIETOK Pa3IUYHBIX OPTaHU3MOBY.

Tema 5. CTpoeHue u QyHKIUM KJIETKH

Tunel KJIETOK: »JyKapuoTHueckass W mpokapuoTudeckas. CTpyKTypHO-
(GyHKIMOHAJIbHBIE 00pa30BaHUS KIIETKHU.



CrtpoeHnue npokapuoTuyeckon kiaeTku. Kiuerounas cteHka OakTepuil u apxen.
OcoOEHHOCTH CTpPOEHUS TeTepoTpOoHON U aBTOTPO(PHONW MNPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHuoOT B OMOLIEHO3AX.

Ctpoenue u (yHKITMOHUPOBaHUE AYKapUOTUYECKOU KJIETKH.
[Inazmaruyeckas MemOpana (miasmanemma). CTpyKTypa IIIa3MaTHYECKOM
MeMOpaHbl. TpaHCHOpT BEHIECTB yYepe3 MIa3MaTUYECKYI0 MEMOpaHy: MaCCUBHBIM
(nuddysus, obneruénnas auddysus), aKTUBHBIM (MEPBUYHBIA W BTOPUYHBIN
akTUBHbIA TpaHcnopT). llomynponunaemocts wMemOpanbl. Pabota HaTpuii-
KaJMeBOT0 Hacoca. DHAOLMTO3: MUHOLUUTO3, (haronuto3. Dx3ouutos3. Kierounas
creHka. CTpykTypa u QyHKIMH KIETOYHOM CTEHKH pacTeHUi, rpuboB.

Hutomna3zma. [uto3ome. Llutockenet. [IBmxenne uurormiazMbl. OpraHoUabI
kiaeTkd. OaHoMeMOpaHHbIE OpPraHOMIbI KIETKHU: DSHJIOIUIa3MaTHYecKas CeTh
(BIIC), anmapat I'onblKu, JTU30COMBI, UX CTpoeHue U GyHKUUU. B3aumocBs3b
OJIHOMEMOpPAaHHBIX OpraHouAOB KieTKU. CTpoeHHE TPaHyJISIPHOTO PETUKYIyMa.
Mexanuzm nanpasnenus oeaxos ¢ IIIC. CuHte3 pacTBOpUMBIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuii  (arpaHyispHbI)  3HAOIJIA3MATUYECKHM
petukynym. CekpetopHast pyHkius anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [ onvoocu. Copmuposrka 6enxkos 6 annapame I onvdxcu. Tpancnopt
BEILECTB B KJIeTKe. Bakyonu pacTuTenbHbIX KieToK. Knetounslii cok. Typrop.

[lonyaBTOHOMHBIE ~ OPraHOMABI  KJIETKU:  MUTOXOHIPUHU,  IUIACTHBL
IIpoucxoocoenue mumoxonopuii u niacmud. Cumouoeenes (K.C. Mepeockosckuil,
JI. Mapeynuc). Ctpoenre u (GYyHKIMH MUTOXOHApHN u Tiactui. [lepBuuHbie,
BTOPUYHBIE W  CIOXHBIE  TJIACTUABI  (OTOCHUHTE3UPYIOIIUX  DYKAPHUOT.
XJIOpOIUTIACThI, XPOMOILIACTHI, JIECMKOIIACTHI BBICIIUX PACTCHUH.

HememOpannbie opranonapl kieTku CtpoeHne u QYHKIIMH HEMEMOpaHHBIX
OpraHoOUJ0B KJIETKHU. Pu6ocomsr. IIpomesicymounvie Qunamenmeol.
MukpodunameHTsl. AkmuHogvle Mukpoguiamenmol. MBpbIIIEUHbIE  KIIETKU.
Axmunosvie KOMNOHeHMbl HeMbluleuHblx Kiemok. Mukpotpybouku. Kierodnsrit
ueHtp. CTpoeHHME U JABUKEHHE KIYTHKOB M peCcHUYEK. MUKpOTpyOOUKHU
nutoriasmel.  LleHTpuons. benku, accoyuuposaunvie ¢ MuKpouiameHmamu u
muxpompybdouxamu. Momopnvie b6enxu.

Anpo. Obonouka sapa, XpOMaTUH, KapuoIulazMa, SIpPBIIIKH, UX CTPOCHUE H
bynakiuu. SAnepHbrii  O0enkoBbI MaTpuKc. [IpocTpaHCTBEHHOE pPACTOIOKEHHE
XpoMOCOM B HHTepha3HOM siape. JIyxpomamun u 2emepoxpomamun. bemku
XpOMaTHHA — THUCTOHBI. Jlunamuxa sdepHoli 06010uKu 8 Mmumo3se. Hoephbiil
Mpaucnopm.

Knerounsie BriatoueHusi. CpaBHUTEIbHAS XapaKTEPUCTUKA KIETOK dYKapHOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpanumn



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

Tabmuiet u cxembl: «CTpoeHHE SYKApUOTHUYECKOW KIETKH», «CTpoeHue
KUBOTHOW  KJIeTKW», «CTpoeHHEe  pacTUTeIbHOM  KIEeTKu», «CTpoeHHe
MUTOXOHAPUWY, «Aapo», «CTpoeHHE MPOKAPUOTHUSCKOU KIICTKI.

OO06opyoBaHHe: CBETOBOW MHMKPOCKOII, MHKPOIPENapaThl PacTUTEIbHBIX,
KUBOTHBIX KJICTOK, MUKPOIIpENapaThl 0aKTepHUaIbHBIX KICTOK.

JlaboparopHnass padora «/3yueHne CTpPOEHUS KIETOK Pa3IMYHBIX
OpPraHU3MOB.

IMpakTuueckas padora «l3ydeHre CBOWCTB KICTOYHON MEMOPAHB.

JlabopaTopHas paGora «JVccnemoBaHue mazMoiu3a W JIEIUIa3MOJIM3a B
PaCTUTEIIBHBIX KICTKAX.

IpakTnueckass  padora  «l3ydyeHwe  JOBWKEHUS  IUTOIJIA3MBl B
PaCTUTEIIBHBIX KICTKAX).

Tema 6. O0MeH BelleCTB M NpeBpallieHNe JHEPITUHU B KJIeTKe

AcCUMUIATINS ¥ TUCCUMIJIAIIAS — JIBE€ CTOPOHBI MeTabonm3Ma. Turmbel oOMeHa
BEIICCTB: aBTOTPOMHBIM M TEeTepOTpOHBIH. YYacTHe KHUCIopoaa B OOMEHHBIX
nporeccax. JHEpreThdeckoe oOecrneueHrne KIeTku: mnpeBpamenne ATD B
oOMeHHBIX Tpoueccax. DepMEeHTATHBHBIM XapakTep peakiUil KIETOYHOIrO
metabonuzma. DepMeHThl, UX CTPOCHHE, CBONCTBA M MEXaHU3M JIEUCTBUS.
Kodepmentsl. Otnuunst GepMEeHTOB OT HEOPraHUYECKUX KaTaliu3aTopoB. benku-
aKTUBATOPHl M OEIKU-UMHTHMOUTOPHI. 3aBUCUMOCTh CKOPOCTH (DepMEHTATUBHBIX
peakuuii OT pa3InyHbIX (HPAKTOPOB.

[lepBuuHbIi CHHTE3 OpPTraHUYECKUX BEHIECTB B KieTKe. DOTOCUHTES.
AnoxcueeHHblll U OKcueeHHwlli omocunmes y obaxmepuii. Ceemocodbuparowue
nuUeMeHmbl U NUSMeHmMbvl peakyuoHHo2o yenmpa. Ponb XJopormiacToB B mpoliecce
doTocunTe3a. CreroBas u TemMHOBas (pa3bl. Pomoovixanue, Cs., C4. u CAM-munot
gomocunmesa. IIpoagykTuBHOCTh (DOTOCHMHTE3a. BiumsHue pas3auyHbIX (HaKTOPOB
Ha CKOpOCTh (hoTOoCHHTE3a. 3HaueHuEe (OTOCUHTE3A.

XeEeMOCHHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPUIIUPYIOIIHE OaKTEepUH, >KeIe300aKTepuu, cepoOaKTEepuH, BOIOPOIHBIE
OakTepun. 3HAUCHHE XEMOCUHTE3A.

Ana’poOHbIe opraHu3mbl. Bumbl OpoxeHus. IIpogykTel OpoXKeHUS W UX
WCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH B BO30YAUTEIIH OOJIC3HEH.

AdpoOHBIE OpraHU3MBlI. Orarnbl AHEPreTUUYECKOI0 oOMeHa.
[ToaroToBuTeNnbHBIN ATaM. [ THKOIN3 — OECKUCIOPOAHOE PACHICIUICHUE TITFOKO3HI.

buonornueckoe okucieHue, uin KJIETOYHOE JIbIXxaHue. Poiib MUTOXOHAPUN B
mporieccax Ouonorndeckoro okucieHus. [{uknudyeckue peaknuu. OKHCIUTEIHLHOE
dbochopunmpoBanue. Inepeus membpanno2o 2epaouenma npomonos. Cunmes



ATD: paboma npomonnoi AT®-cunmasvl. IlpeumyniecTBa a’poOHOTO MyTH
oOMeHa BellecTB nepe aHa3poOHbIM. DPGHEKTUBHOCTD SHEPTETUYECKOT0 OOMEHA.

JdemoHcTpanuun

Iloptpersr: k. IIpuctou, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
OHrenerapar, [1. Mutuenn, I'. A. 3aBap3uH.

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

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

JlaboparopHass pabora «l3ydyeHue  KATAIMTUYECKON  aKTUBHOCTH
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WIHM KaTanas3bl)y.

JlabopaTtopHass paGora «/3ydeHue (EepMEHTATUBHOIO paCHICIIIICHUS
MEPOKCHUIa BOJOPO/Ia B PACTUTEIBHBIX U )KUBOTHBIX KIETKAX).

JlabopaTtopHass paGora «CpaBHEHHE TpolecCOB  (POTOCHHTE3a H
XEMOCHUHTE3a.

JlabopaTopHas pa6ora «CpaBHEHUE MTPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacneancrBeHHass uHGOPMALUSA M peajM3alus e€é B KJIeTKe

Peakuun mMarpuyHoro cuuresa. IIpyHIMII KOMIUIEMEHTAPHOCTH B PEAKIUAX
MaTpUYHOTO cuHTe3a. Peanuzanus HaciencTBeHHON mHbopmaluu. ['eHeTnyeckuii
KOJI, €ro cBoucTBa. TpaHckpunuuss — wmatpuulbii cuHTe3 PHK. IlpuHummner
TPAHCKPUIIMNHU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJUIEIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuueckoul xiemke. Hexooupyrowue PHK.

Tpancmsius u e€ atansl. Ydyactue TpancnoptHeix PHK B 6nocunTe3e Oenka.
VYcnoBust OuocuuTeza Oenka. KommpoBanue amuuokucnor. Pons pubGocom B
OounocuHTe3e Oemnka.

Cospemennvle npeocmagnenus o cmpoenuu 2erog. OpraHuzanus reHoMa y
IPOKApUOT U BYKApHOT. Perynsdnus akTUBHOCTH T'€HOB y MPOKapuoT. ['umoresa
onepoHa (®. XKako6, K. Mano). MonekynsapHvie mexanuzmvl IKCHpeccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 peeynayuu pabomwl eeHos. Perymnsius 0OMeHHBIX
MPOLIECCOB B KieTKe. KileTouHbili roMeocTas.

Bupycsl — HekiieTouHble (POPMBI JKU3HU U 00NIUTraTHBIC Tapa3uThl. CTpoeHHe
MPOCTHIX U CJIIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaros. JKusHeHHbill YUK
JIHK-cooepocawux  eupycos, PHK-codepocawux eupycos, 6axmepuogazos.
Obpamuas mpanckpunyus, pesepmasa, uHmezpasa.

Bupycubie 3a0oneBanust dyenoBeka, ®KUBOTHBIX, pactenuii. CITN, COVID-
19, counanbHble U MEIUIIMHCKUE MPOOJIEMBI.

buoungopmamuxa: unmeepayusi u ananusz b6orvuux maccusos («bigdatar)
CMPYKMYPHLIX OUON02UYECKUX 0aHHbIX. Hanomexnonozuu 6 ouonoeuu u meouyune.
Ipoepammupyemole hynxkyuu 6eaxkos. Cnocobvt 00cmasKu 1eKapcmsa.



JdemoHcTpanuun

[Toptpetsr: H. K. Konsuos, /. Y. iBanOBCKUi.

Tabmuipl u cxembl: «buocunTte3 Oenka», «['enernueckuit koa», «Bupycs,
«bakrepuodarny.

IpakTuyeckas padora «Co3aaHue MOAEIN BUPYCA».

Tema 8. ’KusHeHHbII HUKJ KJICTKHU

Knerounwlii muki, ero mnepuoisl u peryisuus. Hutepdaza u MuUTOS3.
Oco0OeHHOCTH TIpolieccoB, MpoTeKarmux B uHTepdasze. [loaroroBka KIETKH K
nenenuto.  IlpecuHreTnueckuii  (MOCTMUTOTHUYECKHM),  CHUHTCTHUYECKUU U
MOCTCUHTETUYECKUH (IPEMUTOTUYECKHI) MEPUOIbI HHTEP(DA3BI.

Martpuunsiii cunres JJHK — pemnmukanus. Ilpuanuner perumkannu JIHK:
KOMIUIEMEHTapHOCTh,  MOJYKOHCEPBATUBHBIA  CUHTE3, AHTUIAPAILICIBHOCTD.
Mexanusm perummkaunu JJHK. Xpomocomel. Ctpoenune xpomocom. Tenomepsl u
TejaoMepasa. XPOMOCOMHBIM Ha0Op KJIETKU — KapuoTun. JIUIUIOUIHBIA U
rarylouIHBIA ~ HAO0Opbl  XpoMocoM. ['oMosjoruuHbie XpomocoMbl. [losoBbIe
XPOMOCOMBI.

Henenne knetku — MuTo3. CTaguum MHUTO3a M NPOUCXOISIIIUE B HHUX
nponeccsl. Tunel Muto3a. Kapruokunes m nurokuHes3. buosornueckoe 3HaueHue
MHUTO3a.

Perynmsauus murornueckoro nukina kietku. [IporpamMmmupyemast KieTouHas
rudesnp — arnomnTo3.

Knerounoe siapo, XpoMocombl, (yHKIIMOHAJIbHAsi Te€HOMHKA. Mexanusmol
nponugepayuu, oupgepenyuposxku, cmapenus u eubenu xiemox. «ljugposas
K1emKka» — ououngopmamuueckue mooeau QYHKYUOHUPOBAHUSL KIEMKU.

JdeMoHCTpamuu

Tabmumpel U cxembl: «OKUM3HEHHBIM LUK KIETKW», «Murtosd», «CtpoeHue
xpomocom», «Permkanus JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOT, MUKpOTpenapaThl: «MHUTO3 B KIIeTKaxX
KOpEIIKa JIyKa».

JlaGopaTtopHas padora «M3yyeHne  XpOMOCOM  Ha  TOTOBBIX
MHKpPOIIPENapaTax».

JlabopaTopHas padora «HaOmroneHne MuTO3a B KJIIETKaX KOHYMKA KOPEIIIKa
nyKa (Ha TOTOBBIX MUKPOIIpENaparTax).

Tema 9. CTpoenue n GyHKINH OPraHU3MOB

buonornueckoe pazHooOpa3ue OPTraHUu3MOB. OOHOKJIETOUHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOUYHBIE OPTraHU3MBI.

OcoOEHHOCTH  CTPOEHUS M KUBHEACATENbHOCTH  OJIHOKJIETOYHBIX
opranu3mMoB. bakrtepun, apxeu, OJIHOKJIETOYHbIE TIpPHUOBI, OJHOKIECTOYHBIC
BOJIOPOCJIH, APYrye NPOTUCTHI. KOJIOHWAIbHBIE OPraHU3MBI.



B3aumocBsa3p 4acTedd MHOTOKJIETOYHOI'O OpraHu3Ma. TKaHW, OpraHbl U
cucTeMbl opraoB. OpraHusm Kak equHoe 1emnoe. ['omeocras.

Tkanu pacteHuid. Tumel pacTUTENBHBIX TKaHEH: oOpa3oBaTesbHAs,
MMOKPOBHAsI, TMPOBOAsAIIAs, OCHOBHAs, MeXxaHuueckas. OCOOEHHOCTH CTPOCHHS,
(YHKUUH U pacmonoKeHUs TKaHEeW B OpraHax pacTeHHil.

TkaHu XKUBOTHBIX M 4YEJIOBEKA. THUIBI )KMBOTHBIX TKAHEW: SMUTEIUATIbHAS,
COCIMHUTEbHASA, MbIlIeyHasi, HepBHas. OCOOCHHOCTU CTpoeHUs, (YHKIUN U
pacMoJIOAKEHHS TKAaHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opranbl. BereratnBHble M TE€HEpATUBHBbIE OpraHbl pacteHui. Opranel u
CHUCTEMbI OPTaHOB )KUBOTHBIX U UeJIOBeKa. DYHKIIMU OPTaHOB U CUCTEM OPraHOB.

Omnopa Ttena opranu3amoB. Kapkac pacrenuid. CKeneTbl OJHOKJIETOYHBIX WU
MHOTOKJIETOUHBIX >KMBOTHBIX. HapyxHbIi W BHyTpeHHUH ckeneT. CTpoeHue u
THUIIbI COCIMHEHUS KOCTE.

JIBrokeHrne  OpraHu3moB.  J[BM)KEHME  OJIHOKJIETOYHBIX  OPraHU3MOB:
aME0ouHOE, KTYTUKOBOE, pecHHUYHOe. JIBM)KEHHEe MHOTOKIJIETOYHBIX PACTECHHM:
TPONU3MBI M HACTUHU. J[BM)KEHHME MHOTIOKJIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MbIlieuyHas cucrema. Pedekc. CkeneTHbIe MBIIIIIBI U UX padoTa.

[Iutanue oprammsmoB. Ilornomenue BOABL,  YIVIEKUCIOTO rasa H
MHUHEPAJIbHBIX BELIECTB pacTeHusMU. [Iutanue xuBOTHBIX. BHyTpHunosoctHoe u
BHYTPHUKJIIETOYHOE NUUIeBapeHue. [IuTaHne MO3BOHOYHBIX >XMBOTHBIX. OTHEIbl
NUIIEBApUTEIbHOrO0 Tpakra. [IumeBapurensHbie xene3sl. [lumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. Jpixanue pactenuil. Jlpixanue »KuBoTHBIX. Juddy3us
ra3oB yepe3 MOBEPXHOCTh KJIeTKU. KokHOe nbixaHue. JlpIxaTeapHas MOBEPXHOCTD.
XKabepnoe u n€roynoe apixaHue. [[pixaHne MO3BOHOYHBIX KHUBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOCHUS JIETKMX TIMO3BOHOYHBIX JKUBOTHBIX.
JIpixaTenpHass cucTeMa 4YelaoBeKa. MexaHW3M BEHTWISALMM JIETKUX Y NTUL U
MJIEKONIUTAIOMUX. Perynsius apixanus. JpIxaTeabHble 00BEMBI.

TpaHcOpT BEWIECTB Yy OPraHU3MOB. TPaHCHOPTHBIE CHUCTEMBI PACTCHUMU.
Tpancopt BemecTB y KUBOTHbIX. KpoBeHOCHas cucreMa W €€ OpraHsbl.
KpoBeHocHast cucteMa TIO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepaue,
KPOBEHOCHBIC COCYABbl W KpOoBb. Kpyru KpoBooOpamieHus. DBOIIOIMHOHHBIC
YCJIO)KHEHUS] CTPOEHUS KPOBEHOCHOW CHCTEMBI IMO3BOHOUYHBIX XUBOTHBIX. PaboTa
cepaua u €€ peryismus.

Brigenenne y opranusmoB. Beigenenue y pacteHuid. Bwigenenwe y
#KUBOTHBIX. CokpaTuTenbHble Bakyosnu. Opranbl BblenaeHus. OuibTparus,
CeKpelrsi 1 00paTHOE BCAaChIBAHUE KaK MEXaHHU3Mbl PaOOTHI OPTraHOB BBIICIICHHUS.
CBs3b MOJIOCTH TEJIa ¢ KPOBEHOCHOW M BBIAEIUTEIBHON CUCTEMaMu. Beiaenenue y



MO3BOHOYHBIX JKUBOTHBIX U dYenoBeka. [louku. CtpoeHue u (pyHKUMOHUPOBAHUE
He(pona. OOpazoBaHHE MOYH Y YETIOBEKA.

3amuTa y OpraHu3mMoB. 3allUTa y OJHOKJIETOYHBIX OpPraHu3mMoB. CIOpPBI
OakTepuii W TUCTHl MPOCTEHIIUX. 3allUTa Yy MHOTOKJIETOYHBIX pPACTEHH.
Kyrtukyna. CpeacTBa macCUBHOM M XUMUYECKOW 3a1uThl. DUTOHIIUABL.

3amMTa y MHOTOKJIETOYHBIX XUBOTHBIX. [IOKpOBBI M HMX MNPOU3BOJHBIE.
3ammura opranu3Ma ot Oosie3Heil. MiMMyHHast cucrtema 4denoBeka. KieTouHbi u
IYMOpPAJIbHBIH MMMYHHUTET. BpoXIEHHBIH M TpUOOPETEHHBIA crenupuyecKuii
UMMYHHUTET. Teopusi KiIOHaNbHO-cenekTuBHOro ummynutera (I1. Dpoux, ©. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OpraHu3MOB. Poiib BpoxkAEHHOTO
UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00J1€BaHU.

Pazgpaxxumocts ®  perymanus |y OpramusMoB. PasapaxkumocTts Yy
OIHOKJIETOYHBIX OpraHu3MoB. Takcuchel. Pa3zgpaxumMocTs W perymauus y
pacteHuii. PocToBble BEIECTBA U UX 3HAUYCHUE.

HepBuast cucrema u pediexropHas peryisius y >KUBOTHbIX. HepBHas
cUCTEMA U €€ OTIENbl. DBOIIOLMOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOW CHCTEMBI
y KUBOTHBIX. OTHAENbl TOJIOBHOTO MO3ra IMO3BOHOYHBIX JKMBOTHBIX. Pediiekc u
pednexropHas nyra. besycinoBHble U yCI0BHBIE pedIIeKChI.

['ymopanibHas perynsiius U SHAOKPUHHAS CHUCTEMa JKMBOTHBIX M YEJIOBEKA.
JKene3pl JHAOKPMHHOM CUCTEMBl U HX TOPMOHBL. JlelicTBUE TOPMOHOB.
B3aumocBs3p HEpBHOW M SHIOKPUHHOM cucTeM. [ unoTtanamo-runodusapHas
cucTema.

JdeMoHCTpamuu

[Toptper: W. I1. I1aBinos.

Tabmuuet 1 cxembl: «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIC
Bogopociny, «baktepun», «lIpocrteitimue», «OpraHbl LBETKOBBIX PAaCTCHUN,
«CucteMbl OpraHoB IO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «Tkanu pacrenuit», «KopHeBbie cuctemb», «CTpoeHHe cTeOs»,
«CTpoeHue JIMCTOBOM IUIACTUHKW», «TKaHW >KMBOTHBIX», «CKEJIET YelI0BEKay,
«IIumeBapurenbHas cucrema», «KpoBeHocHas cucreMa», «J/lpixarenbHas

CUCTEMAY, «HepBHas CHUCTEMAY, «Koxay, «MpI11eyHas CHUCTEMA,
«BpigenurenbHas cUCTEMa», «DHAOKpUHHAs cucTeMa», «CTPOEHUE MBIIIIIBI»,
«IMMyHUTETY, «KHUI1e4yHonoa0CTHRIEY, «Cxema  TIATaHUS  PaCTECHHII»,

«KpoBeHOCHBIE CHUCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpOCHHE THAPBI»,
«CtpoeHue miaHapumn», «BHyTpeHHee cTpoeHue AO0KIeBOoro uepBsa», «HepBHas
cuctema peib», «HepBHas cucrema marymkw», «HepBHas — cuctema
npecMmbikatomuxcsi»,  «HepBras  cuctema  nruny», «HepBHas — cuctema
MIekonuraromux», «HepBHas cucrema uenosekay, «Peduekcy.



O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpOIpenapaThl OJHOKIECTOYHBIX
OpraHW3MOB, MUKpOIpENnapaTbl TKaHEW, PaKOBUHBI MOJUTIOCKOB, KOJUICKIIUU
HAaCEKOMBIX, UTJIOKOXKHX, UBbIE AK3EMIUISIPbl KOMHATHBIX pAacTeHUM, repOapuu
pacTeHUl pa3HBIX OTIENIOB, BJIAXHBIE TMpenaparbl >KUBOTHBIX, CKEJICTHI
MMO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YeJIOBEKa,
o0opy1I0BaHUE JJIsl IEMOHCTPAIIMU TOYBEHHOT'O U BO3AYIIIHOTO MUTaHUS PACTEHUM,
pacuierieHus Kpaxmaia u OelKoB MoJ1 1elcTBUEM (PepMEHTOB, 00OPYIOBaHUE IS
JIEMOHCTPALMH OIBITOB M0 U3MEPEHUIO KUZHEHHOU EMKOCTH JIETKUX, MEXaHU3Ma
JIbIXaTebHBIX JIBUKEHUM, MOJIETTH TOJIOBHOT'O MO3Ta Pa3IuYHbIX KUBOTHBIX.

JlaGoparopHasi padora «/3yueHue TKaHel pacTEeHUI».

JlabGopaTropHasi pabora «3ydyeHue TKaHEeH KUBOTHBIX).

JlaGoparopHasi padora «3ydyeHnue OpraHoB LIBETKOBOT'O PACTEHUSI».

Tema 10. PazmHoXeHHe U pa3BUTHE OPraHU3MOB

dopmMbl pa3MHOXKEHHUSI OpPraHU3MOB: Oecrojioe (BKJIIOYasi BEreTaTUBHOE) U
noysioBoe. Buael  Oecmoyioro  pa3MHOXKEHHUsI:  TMOYKOBAHHWE,  CIIOPYJISIIHS,
dbparmeHTanus, KJIOHUPOBAHUE.

[TonoBoe paszmuHoxxkeHue. [lonoBeie kineTku, uid ramersl. Meio3. Craauu
Meno3za. [loBegenne xpomocom B menosze. KpoccuHrosep. bruonornyeckuii CMbICI
Melo3a M TO0JIOBOro mpouecca. Melo3 M €ro MeCTO B KU3HEHHOM IIHKIIE
OpraHU3MOB.

[IpenzapoasiieBoe pa3Butue. I'ameTorenes3 y x«uBOTHbBIX. [[0J0BbIE KETE3bI.
OO6pa3zoBaHue U pa3BUTHE MOJIOBHIX KIeTOK. CrepmaToreHes u ooreHes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHne W SMOPHOHANBHOE pa3BUTHE >KUBOTHBIX. CrocoObI
OILUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTECHE3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopghozenez — 00Ha U3 21aA8HbIX NPOOIEM IMOPUOOSUMN.
Konyenyusi  mopgoecenos u modenu mopgoeeneza. Cramguum sMOpuoreHesa
KUBOTHBIX (Ha mpumepe Jjsarymku). Jpobmenuwe. Tumbsl  apoOrieHus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opobaenue. bnacmyna, munwi
onacmyn. OCoOCHHOCTH JPOOJICHHS MIICKOIUTAIONIUX. 3apOJBIIIEBhIC JTUCTKH
(ractpynsinusi). 3akiiajika OpraHOB U TKaHEU U3 3apO/IbIIIEBbIX JIUCTKOB. B3anmHoe
BIIMSHUE YacTed pa3BUBAIONIETOCSd 3apojbllia (dMOpUOHANbHAS HMHAYKIHUA).
3aknajka TIUJIaHAa CTPOCHHSI JKMBOTHOTO Kak pe3yJbTaT HEPAPXUUYECKUX
B3aMMOJICUCTBUI T'e€HOB. BrnusHHe Ha >MOPUOHAIBHOE PA3BUTHE PA3IMYHbBIX
(aKTOPOB OKPYKAIOIICH CPEIIbI.

Poct u pazButue xuBoTHBIX. [locTaomOpuoHanbubli mepuon. Ilpsimoe u
HempsiMoe pas3Butue. Pa3zButue ¢ metamopdpo3oM y OECHNO3BOHOYHBIX U
MMO3BOHOYHBIX KUBOTHBIX. bHolornueckoe 3HaYeHUE MPSIMOTO UM HENPSMOTO



pa3BUTHUA, UX PACHPOCTPAHEHUE B MpuUpoje. THUMbl pocTa >KUBOTHBIX. DaKTOpPHI
PEryJISIIUU POCTA )KUBOTHBIX U yenoBeka. CTaauu NOCTAIMOPHOHAIIBHOTO Pa3BUTHS
y )KMBOTHBIX U 4esioBeKa. [lepuonsl oHTOreHe3a uenoBeka. CTapeHne U CMEPTh Kak
OMOJOrNYeCKUe MPOLIECCHI.

Pa3smHoxxeHue u pa3Butue pacteHui. ['ametodutr u cnopodput. Meiio3 B
KU3HEHHOM 1HKJIe pacteHud. OOpa3oBaHue cHop B Ipolecce Meiio3a.
I'amerorene3 y pacrenuil. OIJIONOTBOPEHHE M Pa3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoilHOE OIJIOJIOTBOPEHUE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue u
pa3BUTHE CEMEHU.

MexaHu3MBbl pEeTyJsliMi OHTOI€HE3a Y PACTCHUHN U )KUBOTHBIX.

JdemMoHcTpanuu

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

Tabmuupl u cxembl: «BereratuBHOe pasmMHOkeHHE», «Turbl Oecrnonoro
pa3MHOXKEHUS», «Pa3MHOXKEHHE XJIaMUIOMOHAAbD», «Pa3MHOKEHUE DSBIIICHBD,
«Pa3mHOxeHne ruapel», «Meio3», «Xpomocombl», «I['amerorenes», «CTpoeHHE
AUIEKIETKH U crnepmaTo3onsa», «OCHOBHBIE CTaIMM OHTOreHesza», «lIpsMoe u
HENpsIMOe pa3BuTue», «Pa3BuTue Mailckoro xyka», «Pa3BuTue capaHum»,
«Pa3BuTue narymku», «/{BoilHOE OIUIOOTBOPEHHE y LBETKOBBIX PACTECHUN»,
«CTpoeHHE CeMSH OJHOAOJBHBIX U JABYAOJIBHBIX PAaCTCHHI», « KM3HEHHBIN LUK
MOPCKOM  KamycTbl», «KuU3HEHHbIW LHUKI MXa», <OKW3HEHHBIM LMK
NArOPOTHHUKAY, « KM3HEHHBIN LIUKI COCHBD».

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMpENnapaThl SHIEKIETOK WU
CIIEpMaTO30M0B, MOAENb «L MK pa3BUTHUS JIATYIIKNY.

JlaGopaTropHasi padora «l3ydyeHue CTpOEHHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpEnapaTaxy.

IIpakTuyeckass padora «BbIsiBIeHHE NPU3HAKOB CXOJACTBA 3apOJIbIIICH
MO3BOHOYHBIX KUBOTHBIX.

JlabopaTtopHas pabora «CTpoeHHE OpraHOB PAa3MHOMXEHHUS BBICHINX
PaCTEHUI.

Tema 11. I'eHeTuka — Hayka 0 HACJIEACTBEHHOCTH M HM3MEHYHUBOCTH
OPraHM3MoB

Hctopuss craHOBICHUS W pa3BUTHS TEHETUKW Kak Hayku. PaGoter T
Mengens, I'. ne ®@pusa, T. Moprana. Ponp 0T€4ECTBEHHBIX YUEHBIX B Pa3BUTUU
renetuku. Pa6otel H. K. Konbroa, H. 1. BaBunosa, A. H. benosepckoro, I'. JI.
Kapneuenko, FO. A. ®umumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHbBIE TEHETUYECKHUE MTOHATHUSI U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJuieNIbHbIE TE€HBI, AJIbTEPHATUBHBIE MNPU3HAKU, JOMUHAHTHBIA M PELIECCUBHBIN
MIPU3HAK, TOMO3Ur0Ta, TETEPO3UT0Ta, YUCTAS JTUHUSA, TUOPUIbL, T€HOTHUII, (PEHOTHII.



OCHOBHBIE =~ METOJIbl ~ T€HETUKHU:  TUOPUIOJIOTUYECKUM,  ITUTOJOTUYECKUH,
MOJIEKYJIAPHO-TEHE THYECKUM.

JdemoHcTpanuun

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

Tabnuipl u cxeMbl: «MeToabl TeHETUKN Y, «CXEMbI CKPEIIUBAHUS.

JlabopaTtopHas pabdora «J/lpo3oduna Kak OOBEKT T'€HETUUYECKUX
UCCIIENOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanre. IlepBbiii 3akoH Menaenss — 3aKoH
eAMHO00pa3usi rudpUI0B nepBoro nokosieHus. [Ipasuno nomMmunupoBanus. Bropoii
3aKOH MeHaenss — 3aKOH pacuUleIuIeHUs] NPHU3HaKkoB. LluTosormyeckre OCHOBBI
MOHOTHOPHUTHOTO CKpeIIMBaHus. [ UImoTe3a YMCTOTHI TaMeT.

AHanu3upyroniee ckpemubanue. [IpomMexyTOuHbIN XapakTep HaciaedOBaHUs.
Pacuiennenue npu3HakoB MPY HEMOJIHOM JOMUHUPOBAHUM.

JuruOpuaHoe ckpenuBanue. Tpetuil 3akoH MeHiens1 — 3aKOH HE3aBHCUMOTO
HAacJIeI0BaHUs  IPU3HAKOB. [{uTomornueckre  OCHOBBI  JTUTHOPUIHOTO
CKpEIIMBAaHUS.

CuermnienHoe HacnenoBanue npusHakoB. Pabotel T. Moprana. CrerienHoe
HACJIEIOBaHUE T'€HOB, HAPYLICHHWE CUCIUICHUS MEXAY TeHaMu. XPOMOCOMHAs
TEOpUsl HACIEACTBEHHOCTH.

I'enetnka mona. XpoMOCOMHBIM MEXaHU3M OMPEACIICHUS MoJia. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHblii M TEeTepOramMeTHbIM moJ. ['eHeTndeckas
CTPYKTYpa MOJOBBIX XpoMocoM. HaciienoBanne npu3HaKkoB, CUEIUIEHHBIX C IIOJIOM.

['enotun kak uesnocTHas cucrtema. [ImenoTponust — MHOKECTBEHHOE JICHCTBUE
refa. MHOKECTBECHHBIM aJuieau3M. Bs3auMoJencTBHE HeEaJUIEJIbHBIX TE€HOB.
KommniementapHocts. Onuctas. [lonumepusi.

['eHeTndecknii KOHTPOJIb Pa3BUTUS PACTEHUM, >KUBOTHBIX W YEJIOBEKa, a
Takke (HU3MOJIOTHUECKUX TMPOIECCOB, IOBEICHUS W KOTHUTUBHBIX (DYHKIUH.
['eneTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICUCTBUS «XO3IUH
— Tapa3uT» U «XO3IUH — MHUKpPOOHMOM». ['€HEeTHYeCKHue AacmeKThl KOHTPONS U
M3MEHEHHS HACJIEICTBEHHON WH(OPMAITUU B TIOKOJICHUSAX KJIETOK U OPTraHU3MOB.

JdemoHcTpanumn

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

Tabmuter 1 cxembl: «llepBoiii 1 BTOpOit 3akoHBI MeHnens», « TpeTuii 3akoH
Mengaens», «AHaIM3HpyrOLIEe CKpellnBaHuey», «HemomHoe aoOMUHHpOBaHUEY,
«CuerjieHHOe HacjeOoBaHHWE NPHU3HAKOB Yy JApo3oduisly, «['eHeTuka monay,



«Kapuotun denoBeka», «Kapuotun npozodunb»y, «KapuoTunm NOTULBDY,
«MHOXECTBEHHBIN aIenu3M», «B3anMo1eiCTBUE T€HOBY.

O6GopynoBanue: MoOJEAb JJIsI JEMOHCTPAllUM 3aKOHOB €IuHOO0Opasus
THOPHUIOB TIEPBOTO TOKOJICHUSI M PACIHICTUICHUS MPU3HAKOB, MOJAEIb JUIs
JNEMOHCTpAallMd 3aKOHAa HE3aBUCUMOIO HACJIEIOBaHUS MPU3HAKOB, MOJECIb JJIs
JNEMOHCTpAallMd CLETJIEHHOTO HAcCJEJOBAaHUS MPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKporipenapart: «J[po3oduiar.

IIpakTnueckas padora «/3ydyeHue pe3ylnbTaTOB  MOHOTHOPUAHOIO
CKpEIIMBaHUS Y APO30(PUITBIY.

IIpakTuueckass  padora  «/M3ydeHue  pe3ynbTaToB  JAUTHOPUIHOTO
CKpEIIUBaHUS Y APO30(PUITBI.

Tema 13. 3aK0HOMEpPHOCTH U3MEHUYUBOCTH

B3aumopeiictBue reHotuna W cpenbl npu  GopMupoBaHUU (EHOTHIIA.
N3MeHunBOCTh Mpu3HAKOB. KaueCcTBEHHbIE M KOJIMYECTBEHHbIC MPU3HAKU. Buibl
M3MCHUYMBOCTH: HEHACJICICTBEHHAS U HACJICICTBCHHAS.

MopaudukanuonHas HW3MEHYMBOCTh. Poib  cpeasl B (OpMHUPOBAHUU
Moau(GUKAITMOHHON W3MEeHUMBOCTH. Hopma peakumm mpusHaka. BapuanmoHHBIHM
psan u BapuanuoHHas kpuBas (B. Moranncen). ColicTBa Moau(pHUKAIIMOHHON
U3MEHYHBOCTH.

['eHoTunuueckas n3MEeHUYNBOCTh. CBOMCTBA T€HOTUIMMYCCKON M3MEHUYHUBOCTH.
Bupl reHOTUTTHYECKOM N3MEHUUBOCTH: KOMOWMHATHBHAS, MyTaIllMOHHAS.

KomOunaTuBHasT W3MEHYMBOCTh. Mel03 H IOJOBOW TIpoIlleCC — OCHOBaA
KOMOWHATHBHONU M3MEHYUBOCTU. P0JIb KOMOMHATUBHON U3MEHUYNBOCTH B CO3JaHUN
TEHETHYECKOT0 pa3HO00Opa3us B Mmpejiesiax 0JTHOrO BUA.

MyTannroHHass W3MEHYMBOCTb. Buabl MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHBIE W  HWHAYIUMPOBAHHBIE MyTalMu. SaepHblEe U
nuToryiasMaTuyeckue Mytanuu. CoMaTHYeCKHWe M TOJ0Bble MyTanuu. [IpuynHb
BO3HMKHOBEHUS MyTauui. MyTareHbl W WX BIHWSHHE Ha OPraHU3MBL.
3aKOHOMEPHOCTH MYTAIIMOHHOI'O TMpoliecca. 3aKOH TOMOJIOTMYECKUX pPSJI0B B
HacnencTeeHHo m3meHunBoctu (H.M. BaBunoB). BuesnepHas M3MeHYMBOCTH U
HACJICACTBEHHOCTb.

Onuecenemuxa U SNUSEHOMUKA, POJb  INUSEHEMUYECKUX Hakmopos 8
HACNe008aHUU U USMEHYUBOCMU (DEHOMUNUYECKUX NPUZHAKOB V OP2AHUZMOS.

JdemoHcTpanumn

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

Tabmumelr w  cxembl:  «Buapl  w3MeHUMBOCTHY», «MoaudukarmoHHas
W3MCHYHUBOCTHY, «KomOuHaTuBHAsA W3MCHYHUBOCTHY, «Meiio3y,
«OnnongoTBopeHuey, «I'eHernueckue 3a00JIeBaHNs YeI0BEKa», «BUIbI MyTaIuii».



O6opynoBaHue: *UBbIE U TepOapHble AK3EMIUISIPbl KOMHATHBIX PacTeHU,
pucyHku (potorpadun) KUBOTHBIX C Pa3TMYHBIMU BUJAMU U3MEHUYHUBOCTH.

JlaGoparopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEHN
MOIU(DUKAIMOHHOW HM3MEHUMBOCTH. [locTpoeHMEe BapuallMOHHOTO psja U
BAPUALIMOHHOU KPUBOM».

IIpakTuueckass padora «Myrtanmuun y Japo3oduibl  (Ha TOTOBBIX
MUKpOIpEnapaTax)».

Tema 14. I'eneTuka 4esioBeKa

Kapuotun denoBeka. MexayHapoaHasi mporpamMma HMCCIEIOBAHUS T€HOMA
yejgoBeKa. Meroapl  M3y4YeHHMs] TEHETMKH  4YEJIOBEKAa: T'€HEaIOrMYECKUu,
OJIN3HEIIOBBIN, [IUTOTCHETUYECKUH, MONYJISIIMOHHO-CTATUCTUYECKUH,
MOJIEKYJIAPHO-T€HE TUYECKU . CoBpeMenHoe OnpeAeIeHUE TEHOTHUIA:
MOJTHOT€HOMHOE CEKBEHHPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCJIE C MOMOUIBIO
[T11P-ananu3a. HacnenacTBeHHbIe 3a001eBaHuUs YeIoBeKa. | eHHbIE 1 XPOMOCOMHBIE
0one3HH 4YenoBeKka. bolle3HM ¢ HAcHeICTBEHHON MpeapacroiokeHHOCTHIO.
3HaueHUE MEIUIIMHCKOW T'eHETHKU B MPEIOTBPAICHUU U JICUCHUU T€HETUYECKUX
3a00JeBaHUil yemoBeka. MeauKo-reHeTUUeCKoe KOHCYJIbTHpoBaHuEe. CTBOJIOBBIS
kieTku. [[oHATHE «TE€HETUYECKOro rpy3a». ITUUYECKHE ACIEKThl MCCIEIOBAaHUI B
00J1aCTH peJaKTUPOBAHUS TEHOMA M CTBOJIOBBIX KIIETOK.

['enetnueckre (akTOpbl MOBBIMIIEHHON YYBCTBUTEIBHOCTH 4YEJIOBEKa K
(bu3MUeCKOMY U XUMUYECKOMY 3arps3HEHUI0 OKpY’Karolei cpebl. | 'eHeTnyeckas
IPEAPACTON0KEHHOCTD YEIOBEKA K ATOJIOTHUSM.

JdeMoHCTpamuu

Tabmumer 1 cxembl: «KapuoTun yenoBekay, «MeTOAbl U3yUEHHS] TCHETUKH
yenoBekay, «I eHeTndyeckue 3a0071eBaHUs YEIOBEKAY.

IIpakTuyeckas padora «CocTaBieHUE U aHAJIU3 POJTOCIOBHOM.

Tema 15. Centekuusi opraHusMoB

JlomecTuKkaiusi W CeNeKus. 3apOoXIEHUE CEJIEKUUU U JOMECTUKAIUU.
VYyenne H. WM. BaBunmoBa o IleHTpax NpOUCXOXIEHUS H MHOT000pas3us
KYJIbTYPHBIX pacTeHUW. Poip cenexkuuy B CO3JaHUM COPTOB PACTEHHU U TOPOJ
#xuBOTHbIX. CopT, mOpoaa, MmMTaMM. 3aKOH TOMOJIOTHYECKHUX PSAOB B
HaciaeAcTBeHHOM wm3MeHunmBocth H. WM. BaBunoBa, ero 3HadeHue id
CEJIEKIIMOHHON padOTHhl.

Metonpl ceneknuoHHON paboThl. MCKycCTBEHHBIH OTOOp: MacCOBBIA W
WHAUBUIYaIbHBIM. DTarnbl KOMOMHAIIMOHHOM CCJICKIIUU. HUcnwiTanne
npousBoauTeNed 1O MOTOMCTBY. OTOOp MO TEHOTUIy C TIOMOIIBIO OIEHKH
(deHoTHUIIa MOTOMCTBA U OTOOP MO FEHOTUIY ¢ momolibio aHanu3a JIHK.

NckyccTBeHHBI ~ MyTareHe3 Kak  METOJl  CEJICKIMOHHOW  paOoThI.
PannanroHHBIN M XUMUYECKUN MYTAreHe3 Kak UCTOYHUK MYyTalHUil Yy KYJbTYPHBIX



¢opMm opranu3moB. lcnonb3oBaHHE TE€HOMHOIO PpEJAKTUPOBAHUS W METOJIOB
pexomOuHaHTHBIX JIHK 111 momyyeHus: nCX0IHOTO MaTepHraa sl CENEeKIUU.

[lonyuenne MIOJIUTLIIOUIOB. BuyTtpuBnnoBas rudopuan3aIys.
bnuskopoacTBEeHHOE  CKpellMBaHWe, WiM  UHOpuauHr.  HepoacTBeHHoOe
CKpellluBaHue, win ayropuauHr. ['erepo3uc m ero mpuuuHbl. lcmoib3oBaHue
rerepo3uca B cenekuuu. Otnanénnas ruOpuauzauus. IIpeogonenue Oecruonus
MEKBHIOBBIX THOPUIOB. JIOCTHIKEHUS CENEKIIMKU PAaCTCHUN U )KUBOTHBIX. «3enénas
DesONOYULY.

CoxpaHeHue U M3YyYEHHE T'€HETUUYECKUX PECYpCOB KYJIbTYPHBIX PACTCHUU U
UX JUKUX  pOAMYEH 11 CO3JaHUs  HOBBIX COPTOB U  THOPHUJIIOB
CEIbCKOXO3AMCTBEHHBIX  KYNbTYp. M3yuenue, coxpanenue u ynpasieHue
2CHeMUYeCKUMU Pecypcamu CenbCKOXO03AUCMEEHHBIX U NPOMBICIOBbIX HCUBOMHBIX
8 YeJax YIyuuleHUus Cyuecmsyouux u co30aHus H08blx Nopoo, JUHUL U KPOCCO8, 8
MOM 4Yucie ¢ NpUMEeHeHUeM COBPEMEHHbIX Memo008 HAYYHBIX UCCIe008aHUL,
nepeodosvix uoeti U nepcneKmueHbiX MmexHoI02UlL.

JdemoHcTpanumn

IToptpers: H. U. Basunos, 1. B. Muuypun, I'. JI. Kapneuenxo, II. II.
Jlykbsinenko, b. JI. Actaypos, H. bopinoyr, /1. K. benses.

Tabnuuel 1 cxembl: «L{leHTpBI MPOUCXOKACHUS U MHOTO00pa3us KyIbTypPHBIX
pacTeHuil», «3aKOH TOMOJOTUYECKUX PSNIOB B HACIEICTBEHHONM M3MEHUYUBOCTU,
«Metoapl cenexkuuny, «OtnanéHHas rudpuauzanus», «MyrareHesy.

JlabopaTopHas padora «/3yyeHue coOpToB KyJIbTYPHBIX PACTEHHUI U MOPOJ]
JOMAITHUX )KUBOTHBIX).

JlaGopaTropHasi padora «3ydyeHre METOJIOB CEJIEKIIUN PACTCHUI.

IpakTuyeckas padora «IIpuBuBKa pacTeHU».

Ikckypeusi «OCHOBHBIE METOABI M JIOCTHKEHUS CEJICKIIMHM PACTEHUM U
KUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOWCTIBITATEIBHBI YYaCTOK, B TEIJMYHOE XO35SHUCTBO, B JaOOpPaTOPHUIO
arpOyHUBEPCUTETA WIIA HAYYHOTO LICHTPA)».

Tema 16. buorexHo10rus 1 CHHTETHYECKAas1 OMOJIOTUsA

OOBEKThI, HCHONIB3YEeMble B OHOTEXHOJOTHH, — KIETOYHbIE W TKAHEBHIC
KYJbTYpBI, MHUKPOOPIraHU3MBI, ux XapaKTEePUCTHUKA. TpanunmonHas
OMOTEXHOJIOTHA:  XJICOOMEUeHNe, TMONyYeHHUE KHUCIOMOJIOYHBIX TPOIYKTOB,
BUHOJeME. MukpoOuonornueckuii cuHte3. OOBEKTbl MHUKPOOHOIOTHMUECKUX
TexHosiorui. [Ipon3BoicTBO Oenka, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJOIMil U MHCTPYMEHTOB LIE€JICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHHSI TEHOMOB C LEJIbIO MOJYYEHUS] OPraHU3MOB H MX KOMIIOHEHTOB,
COJIep KallliX HE BCTPEUAIOIIHUECS B IPUPOIe OMOCUHTETUUECKUE ITYTH.



Knerounas unxeHepus. MeTonbl KyJdbTypbl KJIETOK M TKaHEW PACTEHUU H
KUBOTHBIX. Kpunobanku. ComaTtnueckas ruOpuauM3aluss ©W  COMATUYECKUM
sMOpuorene3. lcmonb3oBaHue TramaouaoB B CeNEKIMU pacTeHui. [lonyuenue
MOHOKIOHANbHBIX anmumen. Hcnonvzoeanue MOHOKIOHANbHBIX U NOJUKIOHATIbHBIX
anmumen 6 MmeduyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHHE. PeKOHCTpYyKIus
AUIEKIETOK U KJIOHUPOBAHUE KUBOTHBIX. METOJ TpaHCIUIAHTAUWU P KIETOK.
Texnonocuu 0300po8eHUs, KYJIbMU8UpOBaHus U  MUKDOKIOHAIbHO20
DA3MHONCEHUSL CENIbCKOXO3AUCTNBEHHBIX KYAbIMYD.

XpoMoCcOMHasi W TEHHas WHXKeHepus. VICKyCCTBEHHBIW CHHTE3 TI€HAa U
koHcTpyupoBanue pekomOouHantHoix JJHK. Cozoanue mpanceennvix opeanuszmos.
JIOCTM>KEHUST W TEPCNEKTHBBI  XPOMOCOMHOM UM T€HHOM  HMHXEHEPHUHU.
DKOJIOTUYECKHUE U ITUYECKUE MTPOOIeMbl FTEHHOW MHKEHEPUH.

Menuuunckue Ouotexnonoruu. [loctrenomuas nudposas meaununa. T1LP-
JIUarHoCcTUKa. MeTaboJIOMHBIM aHalu3, TEeHOILEHTPUUYECKUM aHalu3 MpoTeoMa
YeJloBeKa i1 OLICHKH COCTOSIHUSL €ro 3J0poBbs. McCHoiab30BaHME CTBOJIOBBIX
kiaeTok. TapretHas Tepanus paka. 3D-OuounxkeHepuss I pa3pabOTKH
(GyHIaMEHTaJbHBIX OCHOB MEIMIIMHCKUX TEXHOJOTUM, CO3[IaHUS KOMIUIEKCHBIX
TKaHEeW COYeTaHHMEeM TEXHOJOTUH TPEXMEPHOro OMONMpUHTHUHTA U cKaddoiauHra
JUISL pELICHUs 3a7a4 IEPCOHAIIM3UPOBAHHON MEIULIVHBI.

CoznlaHve BEKTOPHBIX BaKIMH C IEJbI0 OOecredyeHus KOMOWHUPOBAHHOU
3amuThl 0T Bo3Oyauteneid OPBU, ycTaHoBiieHHE MOJEKYISPHBIX MEXaHU3MOB
¢ynkmonupoBanust PHK-cogepskanux BUPYCOB, BBI3BIBAIOIIMX 0COOO OMAacHBIE
3a00J1eBaHUS YEIIOBEKA U JKUBOTHBIX.

JdeMoHCTpamuu

Tabnunel u cxembl: «/Mcmonb3oBaHWE MUKPOOPTAaHU3MOB B MTPOMBITIINIEHHOM
IpOU3BOACTBEY, «KieTounas nnxkeHepusn», «l eHHass UHKECHEPUS».

JlabopaTopHas pabota «l3yueHrne 00bEeKTOB OMOTEXHOIOTHNY.

IpakTnueckas padora «llonmyyeHne MOJTOYHOKUCTBIX TPOAYKTOBY.

Ikckypeusi «buoTtexHomoruss — BaKHEHIas MPOU3BOAUTENbHAS CHJIa
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MTPOU3BOJICTBO)».

11 KIJACC

Tema 1. 3apoxaenne W pa3BUTHE IBOJIIHOHHBIX MPeEICTABJIEHUH B
Oonosoruu

OpomonmonHas Teopust Y. JlapBuna. Ilpeanocbuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U Hay4yHas AearenbHocTh Y. JlapBuHa.

JIBr>KyIIMe CUiIbl 3BoIOIMY BUI0B o Y. J[apBuHY (BbICOKasi MHTEHCUBHOCTD
Pa3MHOXKEHHUS OpraHM3MOB, HACIEJICTBEHHAs HW3MEHYUMBOCTbH, Oopnba 3a
CYILIECTBOBAHUE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).



Odopmnenue cuntetnyeckor Tteopun dBomouun (CTD). HelTpanbHas
teopuss sBoimtonuu. CoBpeMeHHass 3BOJIIOLMOHHAsA  Ouosorus. 3HAuYECHHE
ABOJIIOIIMOHHON T€OpUHU B POPMHUPOBAHUU €CTECTBEHHO-HAYUYHOU KapTHUHBI MUPA.

JdemoHcTpanumn

[Toptpetsl: Apuctotens, K. JIunnen, XK. b. Jlamapk, 3. K. Cenr-Unep, XK.
Kroswe, Y. apeun, C. C. UerBepukos, 1. U. [lImansraysen, Ix. Xonnein, /. K.
benses.

Tabmuuet u cxembl: «Cuctema >xuBod mnpuponsl (nmo K. Jlunnaero)y,
«Jlectnuna xuBBIX cymectB (o Jlamapky)», «MexaHnusm (HopMHUpPOBaHUS
npucnocoOJieHnid y pacTeHu u kUBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapipyta nmyrtemectsust U. Jlapsunay, «Haxonku Y. apBunay, «@opmbl 00pHOEI
3a cyuiectBoBaHue», «lloponbl romybeit», «MHorooOpa3ue KyJIbTYpHBIX (opM
KammycTb», «I1opobl JOMANTHUX KUBOTHBIX», «CXxeMa 00pa30BaHUs HOBBIX BHJIOB
(mo Y. J[lapBuny)», «CxemMa COOTHOUIEHUS JABWXKYIIUX CHJ SBOJIOLUNY,
«OCHOBHBIE TIOJIO)KEHUS CUHTETUYECKON TEOPUU IBOJIOIIUN.

Tema 2. MUKPO3BOJIIOLHA U €€ Pe3yJIbTATHI

[Tonynsauust Kak 3JeMEHTapHas eAuHuIla 3BOJIOUUU. COBPEMEHHBIE METOMBI
OLICHKM TEHETUYECKOTO pa3HOOOpa3usi W CTPYKTYphl mnonyisiuuidi. 3MeHnenwue
reHopoHJa TOMYJSIIUM KakK dJEMEHTapHOE OHBOJIIOIMOHHOE SIBJIEHHWE. 3aKOH
reHeTuyeckoro papHoecus Jx. Xapau, B. BaiinGepra.

OnemeHTapHble (aKTOphl (ABUXKYIIWE CHUJIbI) HBOJIONUU. MyTallMOHHBIH
npoiiecc. KomOuHatuBHasi u3MeHYUWBOCTh. [Ipeiid reHOB — ciydailiHbIe
HEHANPABJIICHHBIE WM3MEHEHUs YacTOT aulesnied B momyisusax.  Oddekr
ocHoBatens. JOgpgexm Oymuliounozo eopaviuka. CHUdCeHUEe 2eHemU4ecKo2o
pasnoobpasusn: npuyunsl u cieocmsus. llposenenue s¢hgpexma Opeiigha 2enos 8
bonvwux U manvlx  nonyuayusx.  Mwurpanuu.  M3omsmus  TOMYJISIIM:
reorpadudeckas (MpOCTpaHCTBEHHAs ), OMoJIOTHYecKas (PEPOIyKTHBHAS).

EctectBeHHbIii 0TOOp — HampaBiusomuii Qakrtop dBomoruu. DopMeI
€CTECTBEHHOTO  OTOOpa: ABWXKYIIWN, CTAOWIM3HPYIOMUN,  pa3pbIBAIOIINI
(mu3pyntuBHbii). [lonoBoit oTOOp. BO3HHKHOBEHHE W 3BOJIOLUS COLUAIBHOTO
MOBEJICHUSI )KUBOTHBIX.

[TprcnocOONEHHOCTh  OPTaHW3MOB  KaK  PE3yJIbTaT  MHUKPOIBOIIOIHH.
Bo3HukHOBEeHHME ~ TPUCTIOCOONECHWH y  opranm3mMoB.  Apomopdo3sl U
uauoananrtanuu. [lpumepsl mpucmnocoOaeHuit y opraHu3MoB: MOP(HOIOTHYECKHE,
dusnonornyeckue,  OMOXUMHYECKHE,  ToBeneHueckne.  OTHOCUTEIBHOCTH
MPUCIIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero xkputepuum u crpykrypa. BumooOpa3zoBaHue Kak pe3yJbTar
MHUKpO3BOJIOIMU. M3onsiuust — kioueBol (akrtop BumgooOpaszoBanud. Ilytu u
CITIOCOOBI BH1000pa30BaHUS: aJIJIONATPUYECKOE (reorpaduyeckoe),



CUMIATPUUYECKOE (9KOJIOTUYECKOE), «MTHOBEHHOEY (monurIIOuAU3AIIMS,
rubpuanzanus). JJmuTeapsHOCTh YBOMIOIMOHHBIX MTPOIIECCOB.

Mexanu3Mbl pOpMHUPOBAHUSL OMOJIOTMUECKOTO pa3HOOOpa3usl.

Ponp »BomonMoHHOW OHMONOrMM B pa3pabOTKE Hay4yHBIX METOJO0B
coxpaHeHusi 6uopazHooOpasusi. MUKpPOIBOJIOIMS U KOIBOJIOIHUS MMapa3suTOB U UX
x03s1eB. MexaHu3Mbl (pOpMUPOBAHMS YCTOWYUBOCTH K aHTHOMOTUKAM M CHOCOOBI
O00pBLOBI C HEW.

JdemoHcTpanumn

[Toptpersr: C. C. YeTBepukos, 3. Malip.

Tabmuupl u cxembl: «MyTallMoOHHAasT HM3MEHYUBOCThHY, «llomymnsiuonHas
CTPYKTypa BHla», «CxeMa MposBiieHus 3akoHa Xapau—BaitnOepray, «/IBmwxymue
CWJIbl HBOJIIOLIUUY, «DKOJIOTMYECKass M30JSALUs MONYJSALUA ceBaHCKOM (openny,
«l'eorpaduyeckas H30JSALMS  JUCTBEHHUIBI CUOMPCKOM U JIMCTBEHHUIBI
naypckoi», «llomynsiroHHbIe BOJIHBI YUCICHHOCTH XUIIIHUKOB U KepTB», «Cxema
JEUCTBUSL €CTECTBEHHOro o0TOopa», «DopMbl OOpbHOBI 3a CYIIECTBOBAaHHUEY,
«MHnycTpuanbHbii Menanu3m», «KuBbie nckomaembiey, «IlokpoBUTETbCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexaaromnias OKpacka KUBOTHBIX»,
«Dusnonoruueckue ananranun», «lIpucrnocoOIeHHOCTh OpPraHu3MOB U €&
OTHOCHUTENIBHOCTBY, «Kputepuu Buna», «Bunbl-nBoriHnkn», «CTpykTypa BHAA B
npuponae», «CrnocoOwsl BUa00Opa3oBanus», «l'eorpaduueckoe BHmI00Opa3oBaHHe
TPEX BHUJAOB JIAHJBIIICH», «DKOJOTUYECKOE BHI000pa30BaHME BHUIOB CHHUILY,
«[Tonurmonasl pactrenuit», «KamycTHo-peneuHbIii THOPHIY.

O6opynoBanue: repbapun pacTeHUH, KOJUIEKIIUN HACEKOMBIX, Yydesa NTUIl U
3BEpell ¢ TNpuUMepaMH pPa3IMYHBIX MPUCTIOCOOJICHUM, dYydena MNTHIl U 3Bepei
pa3HBIX BHJIOB, TepbapuM pacTeHUN OJHM3KUX BHUAOB, OOpPa30BaBIINXCS
Pa3IMYHBIMU CIIOCOOAMHU.

JlabopaTopHasi pabora «BpIABICHHE HW3MEHUHMBOCTH Yy 0COOEH OJHOTO
BHUI).

JlabopaTtopHass  paGora  «IIpucmocoOiieHMss  OpraHM3MOB H  HUX
OTHOCHUTEJIbHAS 1IeJIECO00Pa3HOCThY.

JlaGopaTtopHnas paGora «CpaBHEeHHE BHIOB 10 MOP(POIOTUYECKOMY
KPUTEPUIO».

Tema 3. Maxkpo3BoJIroLMs M €€ pe3yJibTaThl

Meronbl  HM3ydeHUs MakpolBoJironuH. [lameoHTonormyeckne  MeTOJbI
u3ydyeHuss odBoiouuu. Ilepexomnbie @QopmMbl U (QUIOTeHETHYECKHE PSIbI
OpraHU3MOB.

buoreorpaguueckue metroapl uzydeHus sBoirounu. CpaBHeHUE (GIIOpBI U
dayHbl MaTepuKOB M OCTpOBOB. buoreorpaduueckue obnactu 3emun. Bunbl-
SHIEMHUKHU U PEIIUKTHI.



OMOpPHOJIOTUYECKHE U CPABHUTEIBHO-MOP(POIOTHUECKHE METObl H3YyUYECHHS
sBOMIONIMH. ['eHeTHYeckre MeXaHW3Mbl JBOJIIOIMA OHTOTE€HE3a U TMOSIBICHUS
ABOIOIIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE UM  aQHAJIOTUYHBIE  OpTaHBHI.
PynuMentapubie  opraHbl W aTaBU3MbL.  MOJEKYISPHO-TEHETHUECKHUE,
OMOXMMHMYECKHEe U  MaTeMaTUYeCKHue  METOJbl  M3Y4YCHHUS  DBOJIOIMHU.
I'omonoruunbie TeHbl. COBPEMEHHBIE METOJbI MOCTPOSHUS (PUIOTEHETHUYECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTAIIMU U IBOJIOIHUSI TCHOMOB.

OO61ue 3aKOHOMEPHOCTH (MpaBWiia) SBOJIONUU. [IpuHyun cmenvl yHKYuUlL.
HeobOpatumocTs 3BostonMu. AnantuBHas paguaius. HepaBHOMEPHOCTh TEMITOB
HBOJTIOIUH.

JdemoHcTpanumn

[Hoptpetsi: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, O. ['ekkens.

Tabmuipl U cxembl: «DUITOTCHETHYSCKUMN DS JIOMIAAN», «APXCONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromnedans»y, — «PuHno@uth»,  «CemMeHHBIE
nanopoTHUKNy», «buoreorpaduueckue 30HBI 3eminy», «Jlpeiid KOHTHUHEHTOBY,
«Penmukth»y, «HavanpHble cTaguu SMOpPHUOHATBLHOTO PA3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJOTMYHBIE W AaHAJOTHYHBIE OpraHb», «PyauMeHTh,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI YEIOBEKAa U IIUMIIaH3e», «l JaBHBIE
HaPaBJICHUS dBOJIOLHUNY, «OO0IIHE 3aKOHOMEPHOCTU IBOJIIOIIUNY.

OO6opynoBaHue: KOJUIGKIIMH, TepOapuu, MYJSKHW HMCKOTAeMbIX OCTaTKOB
OpPraHW3MOB, MYJISI’KU TOMOJIOTUYHBIX, AaHAJOTUYHBIX, PYIUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIMM HACEKOMBIX.

Tema 4. Ilpouncxoxaenne U pa3BuTHE )KU3HU HA 3emJie

HayuHple THUNOTE3bl NPOUCXOXKICHUS >KU3HKM Ha 3emie. AOUOTeHe3 W
naHcrepMusi. JloHaydHble MPEACTABICHUS O 3apOKACHUU JKU3HU (KPEalOHU3M ).
['mnoTe3a MOCTOSSHHOTO CaMO3apOKACHUS )KU3HU U €€ ONPOBEpPKEHHE onbITaMu D.
Penu, JI. Cnannannanu, JI. [Tactepa. [IporcxoxaeHue skxu3Hu U aCTPOOHOIOTHSI.

OcHOBHbIE JTanbl HEOPraHUYECKOU DBOJIIOLIUU. [InanerapHnas
(reonoruyeckasi) dBOJIONUSA. XHMHUYECKAs dBOTIONMSA. AOHOTCHHBIM CHHTE3
OopraHuyeckux BemiecTB W3 Heopranmyeckux. Ompir C. Mumepa u I'. HOpm.
O6pazoBanne mnoauMepoB U3 MoHOMepoB. KoamepBatHas runore3a A. .
OmnapuHa, runoresa nepBU4HOro OynboHa JIxx. XonaeitHa, reHeTHuYecKasi TUIoTe3a
I'. Ménnepa. Pubosumsr (T. Yex) m rumote3za «vmpa PHK» V. T'mnGepra.
®opmupoBaHue MeMOpaH U BOSHUKHOBEHUE MPOTOKIIETKH.

Uctopuss 3emun u wmeronbl €€ wusydyeHus. Mckomaemble OpraHu4ecKue
octaTku. ['eoxpoHosmoruss u e wmeroabl. OTHOCUTENbHAS U a0OCONIOTHAS
reoXpoHOJIOTHs. ['e0XpOHOIOrUUecKas 1IKaia: 30HbI, 3Pbl, IEPUOIbI, FSTTOXH.



Hauvanenbie stambl opraHudeckor 3BoJroLUU. [losBiieHWE U 3BOIOLUA
NEPBBIX KIETOK. DBOMIOLUS MeTa0onu3Ma. BO3HMKHOBEHHE MEPBBIX HIKOCUCTEM.
CoBpeMeHHble MUKPOOHBIE OMOIIEHKN KaK aHAJIOr MEpPBbIX HA 3eMJIe COOOIECTB.
CrpomatonuTsl. [TpokapuoThl U 3yKapuOTHI.

[Ipoucxoxenre 3ykapuoT (CUMOHOreHe3). DBOIIOIMOHHOE POUCXOKACHHUE
BUpPYCOB. [IpoHCXOXJI€HME MHOrOKIETOUYHBIX OpPraHu3MOB. BO3HHKHOBEHHE
OCHOBHBIX I'PYIIT MHOTOKJIETOUHBIX OPTraHU3MOB.

OcCHOBHBIE ATallbl ABOJIOLNMUM BBICIINX pacTeHuil. OCHOBHBIE apoMOpGhO3bI
pacreHui. Bpixox pacreHunt Ha cymy. I[losBieHue CHOpPOBBIX pacTEHUU W
3aBoeBaHMEe UMM cymu. CeMeHHble pacTeHusa. [IpoucxokaeHue IIBETKOBBIX
pacTeHUM.

OCHOBHBIE ATalbl IBOJIONMHU >KUBOTHOTO MHpa. OCHOBHBIE apoMop(o3b
*KUBOTHBIX. BeHnckas dayna. KemOpuiickuii B3pbIB — MOSBICHUE COBPEMEHHBIX
TunoB. [lepBbie XOpa0BbIE )KMBOTHBIC. JKHU3Hb B BOJIe. DBOIOLMS MO3BOHOUHBIX.
[Ipoucxoxaenue ampuobuit u pentuwiuid. [IpouCXOXIeHHE MIICKOTUTAIONIUX U
ntull. [lpuniun xmodyeBoro apomopdosa. OcBoeHue O€ClO3BOHOYHBIMU |
MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PasButre xu3HM Ha 3emie MO 3paM U MEepuodaM: apxei, MPOTEepO30u,
nmajgeo30i, Me3030H, KaiHO30#. OOmas  XapakTepucTHKa KiIuMaTta H
reoJIOrH4eckux mpoueccoB. llosiBneHHe M pacuUBET XapaKTEPHBIX OpPraHU3MOB.
VYrieobpa3oBaHue: ero ycIoBUs U BIMSHUE HA Ta30BbIM cOcTaB aTMOCHEPHI.

MaccoBble BBIMUpPAaHHSI — SKOJOTMYECKUE KPHU3UCHl Ipouuioro. [IpuduuHel u
CJIEJCTBUSI MAacCOBBIX BbIMHUpaHUN. COBPEMEHHBI 3KOJIOTMYECKHN KPHU3UC, €ro
ocobennoctu. [Ipobrema coxpanenus 6mopa3zHooOpas3us Ha 3emiie.

CoBpemeHHasi cucteMa opraHudeckoro mupa. [lpuHIunel kinaccudukanuu
oprann3MoB. OCHOBHbIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JdeMoHCTpamuu

[Hoptpetsi: @. Penu, JI. Cnanmnanuanu, JI. Ilactep, . . Meunukos, A. .
Omnapumn, Ix. Xonneiin, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmumper 1 cxeMbl: «Cxema ombita @. Peqny, «Cxema ombita JI. [lacTepa mo
M3YUYEHUIO CaMo3apokIeHus xu3Hu», «Cxema ombita C. Mwmnepa, I'. FOpwny,
«JTambl  HEOPraHWYECKOW  HBOJIONUWY»,  «['€oXpoHONIOrHYecKas  IIKajay,
«HayvanbHble 3Tanbl OPraHUYECcKON 3BOMIONUNY», «Cxema o0pa3oBaHUsl 3YKapUOT
nyTéM cumOuorenesa», «Cucrema XUBOM mpuponb», «CTpoeHuEe BHUpYyCay,
«Apomopdo3sl  pactenHuit», «PuHHOPUTEY, «OTHOKIETOYHBIE BOJAOPOCINY,
«MHOroKneTouHble  BOJOpOCHNY», «Mxu», «llanopoTHukmn», «l 0JI0OCEMEHHBIE
pactenuss», «Oprasbl LBETKOBBIX pacTeHHi», «(Cxema pa3BUTHS KUBOTHOIO
Mupa», «ApomMopdo3bl KUBOTHBIX», «lIpocreitmney, «KuIlIEUHOMOTOCTHBIEY,
«IInockue YEPBUY, «YneHucToHoruey, «PBIOBIY, «3€MHOBOIHBICY,



«IIpecmbikaromuecs», «lItume», «Mnekonuraromuey, «Pa3BUTHE KU3ZHU B
apXxeuckou 3pey», «Pa3zBurue )XKU3HU B MPOTEPO3OUCKON 3pe», «PazBurue XU3HU B
[AJIEO30MCKOU 3pey, «Pa3BuTHe )XU3HU B ME3030MCKOU 3pey, «Pa3BuTue XU3HU B
KalHO30MCKOM 3pe», «COBpEMEHHAsI CUCTEMA OPraHUYECKOTO MUPaY.

O6GopynoBaHue: repOapuu pacTEHUM Pa3IUYHBIX OTAEJOB, KOJUICKIIUU
HACEKOMBIX, BJIAXKHBIE MPENApaThl KUBOTHBIX, PAKOBUHBI MOJUTIOCKOB, KOJIJIEKIIUU
WIJIOKOXKHUX, CKEJIEThl TMO3BOHOYHBIX JKMBOTHBIX, Yyyejla NTULl WU 3BEpEN,
KOJUICKIIMM OKAMEHEIJIOCTEH, TMOJE3HbIX MCKOMAEMBIX, MYJSDKH OpPraHWYeCKHUX
OCTaTKOB OPTraHU3MOB.

Bupryaabnas  gabopatopHas pabora «MogeaupoBaHUE  OIBITOB
Munnepa—tOpu 1o n3ydennto abMOreHHOT0 CUHTE3a OPraHUYeCKUX COCTMHEHUN B
nepBUYHON aTMochepe».

JlaGoparopHass padora «/3yuyeHne M ONUCAHUE MCKOMAEMBIX OCTATKOB
JIPEBHUX OPTraHU3MOBY.

IIpakTuueckass padora «l3ydeHne 0COOCHHOCTEH CTPOCHHUS PACTCHUIA
Pa3HBIX OTICJIOBY.

IIpakTuueckas padora «l3yueHne ocoOEHHOCTEH CTPOCHUS MO3BOHOYHBIX
KUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJ10BeKa — AaHTPOIOIeHe3

Pa3znensl 1 3agaun aHTpOnonaorud. MeTo bl aHTPOIIOJIOTHH.

CraHOBIIEHHE TPEACTABIECHUA O MPOUCXOXKICHHHM YeNOBEKa. PenurmnosHbie
B033peHUsl. COBpEMEHHBIE HAYYHBIE TEOPHUU.

Cx0ACTBO YeNoBeKa C )KUBOTHBIMU. CUCTEMATHYECKOE MOJIOKEHHUE YEJIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA C  JKUBOTHBIMH:  CPaBHUTEIBHO-
MOpPQOJIOTHIECKUE, AMOPHUOJIOTHIECKHE, br3M0JI0r0-0MOXUMHUYECKHE,
noBefeHyeckre. OTINYMS YeIOBEKA OT KUBOTHBIX. [IpAMOXO0XKAEHNE U KOMILIEKC
CBSI3aHHBIX C HUM INPU3HAKOB. Pa3BUTHE rOJIOBHOIO MO3ra U BTOPOM CUTHAJIBHOU
CHUCTEMBI.

JBuxyiue cuibl ((pakTopbl) aHTPOMOTeHe3a: OMOJIOTUYECKHE, COLUAIbHBIE.
CooTHoIieHre OMOIOTHYECKUX M COLMATBHBIX (DAKTOPOB B aHTPOIIOTECHE3E.

OcHOBHBIE CTaaWH aHTpOIOTeHe3a. PaHHME YenoBeKOOOpa3Hbie 00€3bSHBI
(IpOKOHCYJIIBI) U paHHUE MOHTUABI — OOIIME MPEIKHA YETOBEKOOOPa3HbIX 00€3bsH U
moJieid. ABCTpaJONUTEKH — ABYHOTHE MpEKH Jtofel. YenoBek yMelnbli, rnepBbie
W3TOTOBJIEHUA OPYIHU Tpyaa. UenoBeK MpSIMOXOISIIUN U MEPBBIM BBIXOJ JIFOACH
3a  mnpenensl  Adpuku. UYenoBex redgensOeprckuii  — oOmUNA  MpeoK
HEAHJEPTAIBCKOTO YEJIOBEKA U YEJIOBEKa Pa3yMHOTro. UeloBEeK HEaHIEePTAIbCKUN
KaK BHJ JIIOJICH XOJIOJIHOTO KjiuMaTa. YeloBEeK pa3yMHbIM COBPEMEHHOIO THIIA,
JICHUCOBCKUN YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a nmpenenamu Adpuku.
[TameoreneTnka u najJseOreHOMHUKA.



DBOJNIOLHUS COBPEMEHHOr0 4esioBeka. EcTecTBEHHBI OTOOp B MOMYJIALMIX
yesioBeka. MyTauuMoOHHBIM mpouecc W noiaumopdusm. [lonynsuuoHHBIE BOJIHBI,
npeiid reHoB, murpanus U «3OQPEKT OCHOBATEINS» B MOMYJISIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. IloHatue o pace. bombline pacel: eBpoOneOUgHas
(eBpasmiickasi),  aBCTpajo-HETpougHas  (PKBaTOpuajibHas),  MOHTOJOMJIHAS
(a3maTcko-amepukaHckas). BpeMss M myTu pacceneHusi 4elloBeKa IO IUIAHETeE.
EnuncTtBOo  uyenmoBeueckux — pac.  HayuHas  HECOCTOATENBHOCTh  pacu3Ma.
[IprcniocoONEeHHOCTh YeIoBeKa K pa3HbIM YCJIOBHSM OKpYXKAIOIIEH Cpebl.
Bnusinue reorpaduueckoit cpenbl U Apelida TeHOB Ha MOPQOJIOTHIO H
(pU3HOIOTHIO YEIOBEKa.

MexauciuuruinHapasle  MeTtoAbl B (u3uueckoil  (OMOJIOrHYecKoi)
AHTPOIIOJIOTHM.  OBOJIIOUMOHHAS ~ AHTPOIOJOTHMA U MAJCOaHTPOIOJIOTHS
YEJIOBEUYECKUX MOMYJALMN. bruocoruanbHble MCCIEA0BaHUS MPUPOJbI YETOBEKA.
HccnenoBanue KOBOIIOUKUH OMOJIIOTMUECKOTO U COIMATIBHOTO B YEJIOBEKE.

JdemoHcTpanumn

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

Tabnuuel U cxembl: «MeTobl aHTPOIIOIOTUUY, «I 0JIOBHON MO3T 4YeJIOBEKay,
«YenoBekooOpa3Hbie 00€3bsiHb», «CKeleT 4YeloBeKa U CKENeT IIHUMIIaH3ey,
«PynMMEHTBI U aTaBU3MbDY, «J{BUKYIINE CUIIBI aHTPOIIOTE€HE3a», « IBOJTIOLIMOHHOE
IpEBO  4YeloBEKa», «ABcTpanonuTtek», «YenoBek  ymenbli», «YemoBek
OpAMOXOIAIINIY, «JleHncoBckuii yenoBek» «Heanaepranpub», «KpoMaHbOHIIBDY,
«IIpenku yenoBekay, «ITarbl IBOIIOLNH YEJIOBEKay», «Packl uemoBekay.

OGopynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TPEeAMETOB MaTepualibHOU
KyJIbTYphl TPEIKOB 4eNOBeKa, penpoaykiuu (doTorpaduu) KapTUH C
MUA]OJOTHYECKUMU U OUOJCHCKHMMHU CHOKETaMU TIPOMCXOXICHUS YeJIOBEKa,
doTorpaduu HaXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeIOBeKa, MOJIEIb
yeperna 4YejaoBeKa M Yepena I[IUMIIAH3€, MOJEIb KHCTH 4YeJIOBEKa U KHCTHU
LIMMITIaH3€, MOJEIN TOPCA NPEIKOB YEIIOBEKa.

JlabopaTopHass paGora «l3yueHne 0COOCHHOCTEH CTPOCHHS CKeJeTa
YEJI0BEKA, CBSA3aHHBIX C MPSIMOXOXKICHUEM).

IIpakTnueckas padora «3yueHre SKOJOrMYECKUX aJanTaluil 4eT0BEKa.

Tema 6. Jkonoruss — Hayka O B3aMMOOTHOUIEHHUSIX OPraHU3MOB U
HAIOPraHU3MEHHBIX CHCTEM C OKPY KaKoIlel cpeaoi

3apoxaeHue U pazBuTHe sKojoruu B Tpyaax A. ['ymboneara, K. @. Pynbe,
H. A. CeseprioBa, J. I'ekkens, A. Tencnu, B. H. Cykauépa. Pa3gensl u 3amaun
3KoJIOruU. CBSI3b 3KOJIOTUH C IPYTUMU HAYKaMH.



Mertonbl 3konoruu. IloneBble HaOMOIEHHS. DKCHEPUMEHTBHI B 3KOJIOTHH:
NpUpOAHBIE U JlabopaTopHble. MoJeaupoBaHue B 3KOJOTMU. MOHUTOPUHT
OKpY’Karolen cpeibl: JIOKAJIbHBIN, pETHOHATBHBIN U TTI00aTBHBIM.

3HaUEHUE OKOJOTMYECKMX 3HAHUW IS YEJOBEKAa. JKOJIOITMYECKOE
MHPOBO33pPEHUE KaK OCHOBA CBs3€W 4esoBeuecTBa ¢ npuponoi. dopmupoBaHue
AKOJIOTHYECKOHN KYJIBTYpPbI U 3KOJOTHYECKON I'PaMOTHOCTH HACEJICHMUS.

JdemoHcTpanumn

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

Tabnuupsl u cxembl: «Paznensl skonorumy», «Metonbl skogorum», «Cxema
MOHUTOPHHIA OKPYXAIOIIEN Cpenb».

JlaGopaTopHas padora «3yuenue METOJIOB AKOJIOTUYECKUX
UCCIIENOBAHUI.

Tema 7. Opranusmsl U cpea OOUTAHUS

DkoJyiorudeckne (PakTopbl U 3aKOHOMEPHOCTH UX JeicTBus. Kinaccudukarus
HKOJIOTMYECKUX (haKTOPOB: aOMOTHYECKHE, OMoTHYECKHe, aHTponorenusie. O0me
3aKOHOMEPHOCTH JEUCTBUS 3Koyorudeckux ¢akropos. [IpaBuno muaumyma (K.
Mmpenrens, 0. JIubux). TonepaHTHOCTh. ODBpUOMOHTHBIE W CTEHOOMOHTHBIE
OpraHU3MBlI.

Abuotnueckune ¢akropsl. CBeT Kak skosoruueckuit dakrop. [elicTue
Pa3HBIX YYAaCTKOB COJHEYHOrO CIIEKTpAa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTeHHd M JKUBOTHBIX IO OTHOLIEHHIO K cBeTy. CHUTrHalbHasg poJib CBETA.
doTonepuoanu3M.

Temmepatypa Kak »dKoJioTHUecKHi ¢akTop. JlelcTBue Temmeparypsl Ha
opraHu3Mmbl. [loMKknIOTEpMHBIE U TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Brnaxnocte kak sxonormdeckuit ¢aktop. IlpucmocobieHus pacteHUd K
noj/iep ka0 BogHOTO Oanmanca. Kiaccudukaruss pacTeHUN MO OTHOIICHHIO K
Bojie. [IpucnocoOieHnst >KMBOTHBIX K U3BMEHEHHUIO BOJHOTO PEXKUMA.

Cpenpl oOuTaHUsT OPTaHU3MOB: BOJIHAS, HA3€MHO-BO3/YyIIHAs, MOYBEHHAs,
ryOMHHAasT ~ TOMAMOYBEHHAs, BHYTpHOpraHuU3MeHHas.  DuU3uKo-XUMUYECKUe
O0COOEHHOCTH cpell OOuTaHus OpraHm3MoB. [IpucrmocoOneHusT OpraHu3MOB K
YKW3HU B Pa3HBIX Cpeax.

buonornueckue putmbl. BHemHue u BHyTpeHHHE putmbl. CyTOYHBIE U
roauyHbie puTMbl. [IpHcOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSM
YCIIOBUH JKU3HU.

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



TpaBbl, OAHOJICTHHE TpaBbl. JKu3HEHHbIE (HOPMBI KUBOTHBIX: THUIPOOHOHTHI,
re0OMOHTHI, a9pOOUOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HHU.

buornueckue (baKTopBhlL. Buner OMOTUYECKUX  B3aUMOJCHCTBUNA:
KOHKYPEHIIUS, XUITHUYECTBO, cuMON03 U ero ¢hopmel. [lapazutusm, xoomnepaius,
MyTyajau3M, KOMMEHCaIN3M (KBapTUPAHTCTBO, HaxyieOHn4uecTBo). Hetpoduueckue
B3aUMOJIeHCcTBUSL  (Tommueckue,  (opuyeckue, Qadpudeckue).  3HAUYCHUE
OMOTHYECKUX B3aMMOJICUCTBUU IS CYIIECTBOBAHHMS OPTraHU3MOB B cpelie
obutanus. [[puHIIUI KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoHcTpanumn

Tabmumpl w cxembl: «Okojorudyeckue (axkropel», «CBETOBOW CHEKTpY,
«IKOJIOTUYECKUE TPYIIIbI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TerIoKpoBHBIC
KUBOTHBIE», «XOJOJIHOKPOBHBIC JKUBOTHBIC», «DU3MONOTHYECKUE aJanTalluu
KUBOTHBIX», «Cpeapl OOWUTaHUS OpPraHu3MoB», «bHUOJIOTHYECKUE PUTMBIY,
«Kuznennsie  Qopmbl  pacTeHui», <« KusHeHHble (OPMBI  KUBOTHBIXY,
«9KocucTeMa MHUPOKOJIUCTBEHHOTO Jiecay, « IKOCUCTEMa XBOMHOrO Jecay, «llenu
nuTaHus», «XuimHudectBo», «llapazutuzmy, «Konkypenuus», «CumOm03»,
«KommeHncanuzmy.

O6opynoBanue: repbapuyd pacTEHUH W >KUBOTHBIX, MPUCIOCOOJICHHBIX K
BIMSHUIO PA3JIMYHBIX HKOJOTHYECKUX (PaKkTOpoB, repdapuu CBETONIOOUBBIX,
TEHETIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHUM, CBETOJNIOOUBBIC, TEHEIIOOMBBHIE U
TEHEBBIHOCIMBbIE KOMHATHBIE pACTEHUs, TepOapril U KOJUIEKIIMH TETIONIOOUBBIX,
3UMOCTOMKHUX, MOPO30YCTOMYMBBIX pPAcTeHUH, uydena NTHUI] U 3Bepei, repoapuu
pacTeHui, OTHOCSAIIUXCS K Turpodutam, Kcepoduram, Me30huTaM, KOMHATHBIE
pacTeHus] JaHHBIX TPYII, KOJUICKIIUU JKUBOTHBIX, OOMTAIONIMX B PA3HBIX Cpeaax,
repOapu ¥ KOJUIGKIIMM PACTEHUHW ¢ OHKUBOTHBIX, OO0JaJa0IMMUX YepTaMu
PUCTIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHUSM YCJIOBHH JKM3HHU, TepOapuu H
KOJUIGKIIMM PACTEHUU W YKUBOTHBIX PA3TUYHBIX JKU3HEHHBIX (DOpPM, KOJUIEKIIMH
KUBOTHBIX, YUACTBYIOIIUX B PA3INYHBIX OMOTUYECKUX B3aMMOICHCTBHSIX.

JlabopaTopHasi padora «BbISBICHHE TPHUCIIOCOOIICHHN OpPraHu3MOB K
BIIUSIHUIO CBETA».

JlabopaTopHasi padora «BbISBICHHE TMPHUCIIOCOOIICHHN OpPraHu3MOB K
BIIUSIHUIO TEMIIEPATYPHI».

JlabopaTtopHass padora «AHATOMHYECKHE OCOOCHHOCTHM pACTEHHM U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Dxosiorust BUA0B U MOMYJISIIIMH

DKOJIOTUYECKHE  XAPAKTEPUCTUKU  MOMYJISHUU. [Monynsiiust  Kak
Oouosiornueckas cucrema. Poib HEOJTHOPOJIHOCTH Cpefibl, PU3NUECKUX OaphEPOB U
0COOCHHOCTEW OMOoJIOruu BUAOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiiuii. OCHOBHBIE TOKA3aTeNW MOMYJALMU: YHUCIECHHOCTb, IUIOTHOCTb,



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

DKOJOTHYeCcKass CTPpYKTypa nomyianuu. OUeHKa YUCIECHHOCTH MOMYJIAIUU.
JluHamuyKa monmynsauMu U €€ peryiauus. bUOTHYECKUM IMOTEHUMAN IOIMYJISALUU.
MoaenupoBaHue TMHAMHUKA NoNyJsinui. KpuBble pocTa YUCIEHHOCTH MOMYJISIIUAH.
KpuBbie BbDKMBaHMS. Perynsiuss 4UCICHHOCTH MOMYJALUN: PoJib (PaKTOpOB,
3aBUCAIINX Y HE 3aBUCSIINX OT IJIOTHOCTH. DKOJOTUUECKHE CTPATEruy BUJIOB (I- U
K-ctparerun).

[TonsiTue 06 »Kkojoruueckoil Humie Bujga. Mectroobutanue. MHoromepHas
Mojzenb 3Kojormueckor Humu Jx.M. XartunmHcOHa. PasMepsl 3KOJIOTMYECKOU
Huid. [loreHunanbHas U peaaTu30BaHHAS HUIIIM.

Bua kak cucrema nomynsuuid. Apeanbl BUAOB. Buabl U UX JKU3HEHHBIC
CTpaTeruu. JKOJOTMYECKNE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEACHUSI M MUTrpalldid >KUBOTHBIX. buosornueckue
WHBAa3UM 4Yy>KEPOJIHBIX BUIOB.

JdemoHcTpanumn

IToprper: Jx. Y. XaTunHCOH.

Tabmumbel W CXeMbl: «ODKOJOTHYECKHE XapPaKTEPUCTUKU  TOIMYJISIIUNY,
«IIpocTpancTBeHHas  CTpyKTypa  monyJjisiuuu», «Bo3pacTHbele  nmpaMuabl
nonyisuuny, «CKOpPOCTh  3acelieHHsl TMOBEPXHOCTH 3€MJIM  Pa3IMYHBIMU
opranuzMaMu», «Mogenb s3kosorndeckort HumM k. M. XatuuHconay.

O6opynoBaHue: repoapuu pacTeHUM, KOJUICKIINH )KUBOTHBIX.

JlabopaTtopHass  paGora  «llpucrocoOneHuss CceMsIH  pacTeHUH K
PAaCCETICHUION.

Tema 9. Ixkosorusi co001ECTB. IKOJOTHYECKHE CHCTEMBI.

CooOmectBa opranu3mMoB. buoneno3 u ero crpykrypa. CBs3m Mexmy
OopraHu3MaMHu B OMOIICHO3E.

OkocucteMa kak oTkpbiTas cucteMa (A. k. Tencnu). DyHKUHOHATbHbBIE
OJIOKM OpraHM3MOB B DJKOCHCTEME: IPOAYLEHTHI, KOHCYMEHTBI, PEIYICHTHI.
Tpoduueckne ypoBHu. Tpoduueckme 1enu M ceTH. AOHOTHUCCKHE OJIOKH
skocucteM. [1ouBBI U Wbl B 3KOCHCTEMax. KpyroBopoT BEMIECTB U MOTOK YHEPTUU
B 9KOCHUCTEME.

OcHOBHBIE  TIOKa3aTeIM  JKOCHUCTEMBI.  buomacca W MOpOIYKIHSL.
DKOJIOTHYSCKHE MTUPAMHUIBI YUCEI, ONOMACCHI U DHEPTHH.

Jlunamuxa sxocucmem. Kamacmpoguueckue nepecmpotuixu. Daykmyayuu.
HampaBpiieHHBIE 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKIeccuH. [lepBuuHBIC U
BTOPUYHBIC CYKIIECCUM W WX MOPUYAHBL. AHTPONOT€HHBIE BO3JCUCTBUA Ha
cykueccun. KiimmakcHoe cooOiectBo. buopasHooOpasue u nmojaHoTa Kpyropopora
BEIIIECTB — OCHOBA YCTOWYHUBOCTHU COOOIIIECTB.



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

AHTpPONIOTEHHBIE JKOCHCTEMBI. ArposkocucreMa. ArpoueHos. Paznuuus
MEXK/Ty aHTPOTIOT€HHBIMH U TPUPOIHBIMH SKOCUCTEMAMH.

Yp6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [opoackas
bnaopa u ¢ayna. CunanTponuzauus Topoickod (ayHsl. buonorumyeckoe u
X031CTBEHHOE 3HAYCHNE arpPOIKOCUCTEM B YPOOIKOCUCTEM.

3akoHOMepHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUI OpraHU3MOB B
sKkocuctemax. Ponv kackadnHoco 3ggekma u 6udo8-30uhpukamopos (Kirouesvix
8U008) 8 pyHuKyuoHuposanuu s3xocucmem. IIepeHOC YHEPTHH U BEIIECTB MEXKIY
CMEXHBIMH 9KOCHUCTEMaMHU. Y CTOWYMBOCTh OPTaHU3MOB, TOMYJISAIUNA U SKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX U aHTPOTIOT€HHBIX BO3JICHCTBUI.

Mexanusmuol go30elicmeusi  3Aa2pA3HEeHUll  PAa3HbIX Mmunoe Ha
CyOOpP2aHU3MEHHOM, OP2AHUBMEHHOM, NONYIIAYUOHHOM U IKOCUCEMHOM YDOBHSIX,
OCHOBbl  IKOJ02UYECKO20  HOPMUPOBAHUSA ~ AHMPONO2EHHO20  8030€liCMBUsL.
MeTo0710THS MOHUTOPUHTA €CTECTBEHHBIX H aHTPOIMOTEHHBIX 3KOCHCTEM.

JdemoHcTpanumn
[Toptpert: A. JIx. Tencnu.
Tabmuuet u  cxembl:  «CTpykTypa  OuoleHO3a»,  «JKocucTeMa

MIUPOKOJIMCTBEHHOTO Jieca», «DKOCUCTEMA XBOMHOTrO Jieca», «DyHKIMOHAIbHBIE
TpyHIbl OPraHu3MOB B JIKocucTeMe», «KpyroBopoT BemiecTB B HKOCHUCTEMEY,
«llenu nuranus (macTOUIHASA, JETPUTHAA)», «IKOJIOTUUECKAs MUPAMUJIA YUCEI»,
«OKonoruyeckas nupamusia OMOMacChl», «IKOJOTHUYECKasi MUpamMuia SHEPTUn»,
«O06pa3oBanue 6onoTay, «IlepBuunas cykueccus», «BoccTaHoBieHuUE Jeca mocie
noxkapay», «JKocucTemMa 03epay, «ArporeHos», «KpyroBopoT BemecTB U MOTOK
SHEPTUU B arporeHo3e», «[Ipumeps ypooskocuctem».

O6opynoBanue: repbapun pacTeHUH, KOJUIEKIIUN HACEKOMBIX, Yydesa MTUIl U
3Bepeil, repOapuu KyJbTYPHBIX U IUKOPACTYIIUX PACTEHHM, aKBapUyM KaK MOJEIb
KOCHUCTEMBL.

IIpakTnueckas padora «3yueHue u onucanue ypo03KOCUCTEMBDY.

JlaGopaTtopHas pabora «l3ydyenue paszHoOOpasus MEIKUX TOYBEHHBIX
YIEHUCTOHOTHX B Pa3HBIX IKOCUCTEMAX).

IKCKypcHsi «DKCKYpCHsl B TUIIMYHBIA OMOTeorieHo3 (B ayOpaBy, Oepe3HsK,
SJIBHUK, HA CYXOJIOJIbHBIN MJIM TIOWMEHHBIN YT, 03€p0, O0JI0TO)».

IKCKypeusi «IKCKypCUs B arpodKOCHCTEMYy (Ha TOJ€ WIM B TEIJIMYHOE
XO35IUCTBO)».

Tema 10. buocdepa — riiodajnbHast IKOCHUCTEMA

buochepa — oOmemnanerapHas o0ojouka 3eMJIM, TJ€ CYIIECTBYeT WU
cylllecTBOBaja kU3Hb. PazBuTue npeacrasieHuit o ouochepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepuaackoro o 6uocdepe. Ob6nactu 6uochepsl u e€ cocras. XKupoe
BELECTBO OHOC(hephl U €ro PyHKIUU.

3aKOHOMEpPHOCTH cyliecTBoBaHUsl O6uochepbl. OcobeHHOCTH OMOCchepbl Kak
ri100abHOM 3KocHucTeMbl. J{nHaMHuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEILIECTB U OMOreoXMMHUYECKUE IUKJIBI (YIiieposia, a30Ta). PUTMUYHOCTD SBJICHUM
B Ouocdepe.

3oHanbHOCTh Ouochepsl. [lonsitTue o Ouome. OCHOBHBIE OHOMBI CYIIIH:
TYH/Ipa, XBOWHBIC JIeca, CMEIIaHHbIE U IUPOKOJIUCTBEHHBIC Jieca, CTEIH, CaBaHHBI,
MyCTBIHU, TPOITMYECKHUE Jieca, BHICOKOTOphs. Kiumar, pacTUTENbHBIA U )KUBOTHBIM
Mup OMOMOB CYIIIH.

Crpykrypa u (YHKIUS )KUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHIIUANA U
ounochepHbIX QYHKIIHIA.

JdemoHcTpanumn

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

Tabmuuer u cxembl: «['eocdeprsr 3emnny», «KpyroBopor azora B mpupoae»,
«KpyroBopoT yriepona B mpuponae», «KpyroBopor kucimopoga B mpupoae»,
«KpyroBopoT Boabl B mpupozae», «OcHOBHbIe OMOMBI cymmy, «Kinumarnueckue
nosica 3emum», «Tynapa», «Taiira», «CMmemannasii jecy, «IIMpoOKOIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTeiasy, « Tponudeckuit necy.

Ob6opynoBanue: repOdapuu pacTeHU pa3HbIX OMOMOB, KOJIJIEKIIMH KUBOTHBIX.

Tema 11. YestoBek U oKpy:kainas cpeaa

DKOJIOTUYECKHE KPU3UChI M HUX MNpUYUHBL. Bo3zaeiicTBue uenoBeka Ha
ouocepy. 3arpszHenune Bo3AymIHON cpensl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BoAHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymienwe mnouBel. Oxpana
MIOYBEHHBIX pecypcoB. 3MeHeHue Kiumara.

AHTpPONIOTEHHOE BO3/ICMCTBUE HA PACTUTEIbHBIN U )KUBOTHBIN Mup. OXpaHa
PaCTUTENBHOTO M KUBOTHOTO Mupa. OCHOBHBIE TPHUHIUIBI OXpaHbl MPUPOJBIL.
Kpacubsie kHuru. Oco0o oxpansembie mnpupognsie Tepputopun (OOIIT).
Boranndeckue casibl ¥ 300JI0TMYECKHE TaPKHU.

OCHOBHbBIE TPHUHIUIIBI YCTONYMBOIO PA3BUTHUS YEJIOBEYECTBA U MPUPOJBIL.
PanvonanpHO€  MPUPOJOMONB30BAHME W COXPAaHEHHE  OMOJIOTHYECKOTO
pasHooOpasus 3emian. OOmmMe 3aKOHOMEPHOCTH TJIOOATBHBIX AKOJOTHYECKUX
Kpu3HcoB. OCOOEHHOCTH COBPEMEHHOIO KPU3HCA U €r0 BEPOSITHBIE ITOCIIEICTBHS.

Pa3Butrie METOJIOB MOHUTOPUHIA Pa3BUTHUS OMACHBIX TEXHOTEHHBIX
nporieccoB. Cucmemmuvle ucciedosanus nepexooa K pecypcocbepezarowjeli u
KOHKYPEeHmOocnocoonou snepeemuxe. buonozuueckoe pasnoodpasue u buopecypcul.
Hayuonanonuvie ungopmayuonusvie cucmemvi, odecneuusaowue O00CMyn K
ungopmayuu no cocmoaHulo OmMOeNbHLIX U008 u sKkocucmem. OcHo8bl



IKopeabunumayuy dKkocucmem u cnocobo8 6O60pbbbl ¢ OUONOBPEIHCOCHUAMU.
Pexoncmpyxkyus mMopckux u HazeMHbIX IKOCUCTEM.

JdemoHcTpanuun

Tabmuupl u  cxeMbl:  «3arpsi3HeHHe  atMocepbl»,  «3arpsi3HEHUE
ruapocdepbl», «3arpsi3HeHue 1ouBbl», «llapHukoBeiii  3pdexT», «Ocobo
OXpaHsieMble MPUPOJIHbIE TEPPUTOPUNY, «MOAENN yIpaBIIEeMOr0 MUPay.
O6opynoBanue: ¢dororpaguu OXpaHsSEMbIX pacTeHU U KUBOTHBIX KpacHoit
kHur" Poccuiickoit @enepannu, KpacHOM KHUTH peruoHa.



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

JIMYHOCTHBIE PE3YJIBTATHBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yJbTaTaM OCBOEHUS
oOydJarolmuMucsl TMPOrpaMM CpeAHEro oOmiero o0pa3oBaHUs: JUYHOCTHBIE,
MeTanpeMETHbIC U MPEIMETHBIC.

B cTpykType TMYHOCTHBIX PE3yJIbTATOB OCBOCHHUSI MPOrPAMMBI MO OUOJIOTHUH
BBIICJICHBI CJICAYIOIINE COCTABIISIIONINE: OCO3HAHHE OOYUYaIOIIMMUCA POCCUNUCKOM
IPaKIaHCKON UJICHTUYHOCTU — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOOMPENENICHUIO, Haiuuyue Momusayuu K OOyUYeHHIO OHOJIOTHH,
yejeHanpasienHoe pazéumue BHYTPEHHUX YOEXKICHUW JIMYHOCTH HAa OCHOBE
KJTFOUEBBIX IEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YYAIOIITUXCS PYKOBOJICTBOBATHCS B CBOEH
NEATeIbHOCTH II@HHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMU, TMPUCYIIUMH CHCTEME
OMOJIOTMYECKOTO  O0pa3OBaHUs, Haluyue  NPaABOCO3HAHUS  DKOJIOTHYECKOU
KYJBTYPBI, CHOCOOHOCMU CMABUMb TSN U CTPOUTH KU3HECHHBIC TJIAHBI.

JIMYHOCTHBIC PE3yJIbTaThl OCBOSHUS MPOTPAMMBI 110 OMOJIOTHMH JOCTUTAOTCS
B EIWHCTBE Y4YeOHOM W BOCIUTATEIBHOW JEATEIIBHOCTH B COOTBETCTBUU C
TPAIULIMOHHBIMUA POCCUUCKUMU COIMOKYJIbTYPHBIMH, UICTOPUYECKUMHU U TYXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMH, MPUHITBIMU B OOIIECTBE IMpaBUJIaMH U HOPMaMH
MOBEJICHUS M CIIOCOOCTBYIOT TIpoIiecCaM CaMOIIO3HAHMS, CaMOBOCIMTAHUS M
CaMOpAa3BUTHS, PAa3BUTUSI BHYTPEHHEH MO3ULMHU JIMYHOCTH, NATPUOTHU3MA U
YBOKECHUS K 3aKOHY U IPABOIOPAJKY, YEJIOBEKY TPyAa U CTapUIEMy MOKOJIEHHUIO,
B3aMMHOI'O YBa)KCHHMsI, OCpPEKHOTO OTHOIICHHUS K KYJIBTYPHOMY HACIEIUI0 H
TpaJIuMsIM MHOTOHAIMOHAJIIbHOTO Hapoaa Poccuiickont denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3yJbTaThl OCBOGHHUA YyueOHoro mpenmera «buomorus»
JIOJIKHBI OTPA’KaTh TOTOBHOCTh M CIIOCOOHOCTH 00YYaIOIIUXCSl PYKOBOICTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEH IIO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaAUIMOHHBIM LIEHHOCTSIM POCCUMCKOr0o OOIlleCTBa, PacUIMpPEeHUE >KU3HEHHOTO
OMbITa U OMbITA ACSATEILHOCTU B MPOILIECCE peaau3allid OCHOBHBIX HaIpaBlICHUM
BOCIIUTATENIbHOM JIESITENIbHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOr0 BOCIIMTAHMSI:

c(hOpMUPOBAHHOCTb IPakKAAHCKOM MO3UIIMU 00YYaIOIIETroCsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOSI3aHHOCTEH, YyBakKeHUE
3aKOHA M TIPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JAEATEIBHOCTH NIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX M MO3HABATEIbHBIX 3aJlay, BHIMIOJIHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

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

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIFOJEH C Pa3HBIMU YOCXKICHUSAMH, KYyJbTYPHBIMU IIEHHOCTSIMU U
COLIMAJIBHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYJAHUYECTBY B MPOLIECCE COBMECTHOTO BBIIIOJIHEHUS
y4eOHBIX, TI03HABATEJIbHBIX W MCCIEIOBATEIbCKUX 3a/ay, YBaXXUTEIHHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpPU OOCYXKJIECHHH CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIepPKAHMUS;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUUCKOU TPaXKIaHCKOMN UJICHTUYHOCTH,
NaTPUOTU3MA, YBAXKEHHS K CBOEMY HapoOJly, YyBCTBAa OTBETCTBEHHOCTH NEPEN
Ponunoii, ropmoctu 3a CcBOM Kpai, cBOO PoauHy, CBOM $3BIK U KYJIBTYDY,
IIPOIIIOE U HACTOsIIEE MHOIOHAMOHAIILHOIO Hapoaa Poccuu;

LIECHHOCTHOE OTHOILIECHUE K IPUPOAHOMY HACIEIUIO U IMAMATHUKAM IPUPOJBIL,
NOCTVKEHUSIM Poccnn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCUMCKUX YYEHBIX B CTAHOBJICHHE H
pa3BuTHEe OWOJIOTMM, TOHMMAHUS 3HAY€HHA OWOJIOTMM B TO3HAHUU 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

uaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIy>KeHHMIO W 3ammre OTteuectsa,
OTBETCTBEHHOCTH 32 €T0 CyNb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUSA:

OCO3HAaHME JTYXOBHBIX IEHHOCTEN POCCHUMCKOIO HApO/a;

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

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U LIECHHOCTH;

OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOrO OyAYyLIETO;

OTBETCTBEHHOE OTHOILLIEHHWE K CBOMM POJMTEIISIM, CO3IaHUIO0 CEMbU HAa OCHOBE
OCO3HAHHOTO IPHUHATUA LEHHOCTEM CEMEWHOM JKU3HHM B COOTBETCTBUU C
TpaauusiMHu Hapoa0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MHpPY, BKJIIOYAs ACTETUKY ObITA, HAYYHOrO H
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHUI;

MMOHUMAaHHE 3MOLMOHAIIBHOTO BO3JCUCTBHS AKUBOW MPUPOJIBI U €€ EHHOCTH;



TOTOBHOCTh K CAMOBBIPKEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JINYHOCTH;

S) ¢usuyeckoro BocnutaHus, GopMHPOBAHHMSA KYJbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIAT OOy YU

NOHMMAHUE U peanu3alus 370pOBOro M 0e30MacHOro o0pasza KHU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaTaHCUPOBAHHBIN PEXUM 3aHATAW U OTIbIXa, peryysipHas (dunyeckas
aKTUBHOCTB), OEpEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
cOOCTBEHHOMY (DU3UYECKOMY U IMCUXUUECKOMY 3710POBbIO;

NMOHUMAHHUE IIEHHOCTH TMPaBWI WHIAUBUAYATbHOTO U  KOJJICKTHBHOTO
0e30MacHOro MOBEJICHUS B CUTYalUsX, YTPOXKAIOIIUX 30POBbIO U )KU3HU JIIO/IEH;

OCO3HAHUE TOCIEJCTBUN M HEMPHUATUSI BPEIHBIX NMPUBBIUEK (YMOTpeOIeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHUS );

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYA0JII00HE;

TOTOBHOCTh K AaKTUBHOW JIESITEIBHOCTH TEXHOJOTMYECKOW W COIMAIbHOM
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEILHO
BBIIIOJIHSITh TAKYIO IE€STEIbHOCTB;

UHTEpEC K paznuyHbiM cepaMm MpodecCHOHANBHON NESITebHOCTH, YMEHUE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ©  Peal30BBIBATH
COOCTBEHHBIE )KU3HEHHbIE TUIAHBL;

TOTOBHOCTh M CIHOCOOHOCTH K OOpa30BaHMIO M CamMoOOpa30oBaHUIO Ha
MPOTSXKEHU U BCEU JKU3HU,

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

AKOJIOTHYECKH II€J€CO00pa3HOe OTHOIIEHHWE K MPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CyIleCTBOBaHUS;

MOBBIIIICHUE YPOBHS DKOJOTHYECKON KYyIbTYpbl: MPHOOPETEHHE OIBITA
IUITAHUPOBAHUSI TIOCTYNIKOB W OIEHKM HUX BO3MOXHBIX TOCIEACTBUU IS
OKPY’KAIOIIEH CPEbI;

OCO3HaHUE TJ00ABHOIO XapakTepa SKOJOrMYEeCKUX MpoOJieM U MyTed HuX
peuieHus;

CIIOCOOHOCTh HWCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OUOJIOTUH
3HAHUSL W YMEHUA NpU pEHIeHUU MNpoO0JeM, CBSI3aHHBIX C pPAIMOHAIBHBIM
MPUPOJIONONIB30BAHNEM  (COONIOJICHHE  TpaBUJI  MOBEAEHUA B  MOPUPOJE,
HaIlpaBJICHHBIX Ha COXPAaHEHUWE pPABHOBECHUA B HKOCHUCTEMaX, OXpaHy BHUJOB,
aKocHUCTeM, Orochepsl);

AKTUBHOE HENPUSTUE JICMCTBUW, NPUHOCAIIMX BpEd  OKPYKAIOMIEH
MPUPOJIHOM cpejle, YMEHUE MPOTrHO3MPOBATH HEOIATrONPHUSATHBIE SKOJIOTUYECKUE
MOCJIEICTBUS MPEANIPUHUMAEMBIX JEUCTBUN U MPEJOTBPAIIATH UX;



HaJIMYUe Pa3BUTOrO SKOJOTMUYECKOTO MBIIIICHUS, IKOJIOTHYECKOU KYIbTYPHI,
OTbITa NeATeTbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBATbCS MMHU B IIO3HABATEIIbHOW, KOMMYHUKATUBHOM M COLIMAJIbHOM
MPaKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUUECKON NEATEIbHOCTH YKOJOTHUUECKOMN
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOT 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOM MPAaKTHUKH, OCHOBAHHOTO Ha JHAJIOre
KYJbTYpP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO0 MECTA B MOJIUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YHMTATEIBCKOW KYJIBTYphl KaK CpEICTBa
B3aUMOJICHCTBUS MEXY JIFOJIbMU U TTO3HAHUSI MUPA;

NoOHUMaHue crenupuku OWOJOTHMM KaK HayKd, OCO3HaHMs €€ poJiu B
dbopMUpPOBaHUN PANMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
npeacTaBiIeHUs 00 OKpYXKaroleM MHUpE KaK O €IMHCTBE MPUPOJBI, YEJIOBEKA U
oO1iecTBa, B TO3HAHUW MPHUPOJHBIX 3aKOHOMEPHOCTEH U PEIICHHH MpooieM
COXpaHEHHs TPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTU OHWOJIOTHHU ISl COBPEMEHHOU IMBUIU3AIUU:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/IaHUE TMEPCIEKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelaTh  pecypcHble  MpOoOJeMbl  pPa3BUTHS
YeJIOBEYECTBA, NTOMCKA MyTel BBIXOJIa U3 TI00aTbHBIX YKOJIOTHYECKUX MPOOIIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  DPa3BUTHIO,  PAMOHAIBLHOMY
UCIIOJIb30BAHUIO TPUPOJIHBIX PECYpPCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHMA B LEJIAX
MOBBIIIICHUSI OOIIEH KyJIbTYpbl, €CTECTBEHHO-Hay4HOW TIpaMOTHOCTH, Kak
COCTaBHOHM YacTH (PYHKIIHMOHAIBHOM IPaMOTHOCTH OOydYaroniuxcs, hopMUpyeMoiu
IIPU U3YUCHUN OMOJIOTHUH;

MOHUMAaHHUE CYIIHOCTH METOJIOB MO3HAHMS, HCIOJb3YEMbIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH WCIOJIb30BaTh IMOJy4YaeMble 3HAHHWS JUIsl aHaiu3a W
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIETO MHUpPA U MPOUCXOASAIINX B HEM W3MECHECHHH,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOYEHHS HAa OCHOBE HAY4YHBIX (AKTOB U
MMEIONIUXCS JAHHBIX C LIEJIbI0 OJIYYEHHUS I0CTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENFHO HCIIONh30BaTh OWONOTHYECKUE 3HAHUS IS
penIeHus mpoOJieM B peabHBIX KU3HEHHBIX CUTYAIUsX;

OCO3HAHUE LEHHOCTH HAaY4YHOH JMESTEIbHOCTH, TOTOBHOCTHb OCYILECTBISATH
MIPOEKTHYIO U HCCIIEI0BATEIBCKYIO NS TEIbHOCTh HHANBUAYAIBLHO U B TPYIIIIE;

FOTOBHOCTh M  CHOCOOHOCTH K  HENPEpPHIBHOMY  OOpa3oBaHUIO U
caMOOOpa30BaHUI0, K AKTUBHOMY IOJYYEHHIO HOBBIX 3HAaHUN MO OHMOJIOTUU B
COOTBETCTBUH C KU3HEHHBIMU NMOTPEOHOCTSIMH.



METAINIPEIMETHBIE PE3YJIbTATBI

MertanpenMeTHble pe3yibTaThl OCBOEHHUS ydeOHOro mnpeaMmera «buosnorus»
BKJIIOYAIOT: 3HAYUMble [Ji1 (OPMUPOBAHMUS MHUPOBO33PEHUS OOYUYAIOIIUXCS
MEXIUCIMIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHbIC MOHSTHS, OTpa’KaroIue
LETIOCTHOCTh HAY4YHOW KapTUHBI MHUpa U cHenuuky MeToA0B TIO3HaHWUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEpPrus, SIBJIICHUE, MPOIIeCC,
cucTeMa, Hay4yHbIH (paKT, MPUHLUIN, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpus,
UCCe/IOBaHNe,  HAOMIOJeHHe, HU3MEpPEHue, OIKCICPUMEHT ©  JIPyTHue);
yHUBEpCaJlbHbIE YyueOHble JIEUCTBUA (TI03HABATE/IbHBIE, KOMMYHHUKATHBHEIE,

PETYISITUBHBIE), o0ecreynBaroIme dbopmupoBaHue (G yHKIIMOHAIBHON
IPaMOTHOCTH M  COLIMAJIbHOM KOMIIETEHIMH OOY4YaromMXCs; CIHOCOOHOCTD
oOyuarommxcs UCTOJIb30BaTh OCBOCHHbIE MEXIUCIUTUIMHAPHEIE,

MHUPOBO33PECHUYECKHE 3HAHUS W  yHHBEpCajbHble ydeOHbIE JEHCTBUS B
IT03HABATEJILHOW M COLIMATIbHOM MPAKTHUKE.

B pesynbrare wu3ydeHus OuojIorMM Ha YpPOBHE CpeaHEro oOIIero
oOpa3zoBanus y oOyuvaromierocs OynyT cGhOpMHpPOBAaHBI —TO3HaBaTEIbHbBIE
yYHUBEpCaJIbHbIEC YUCOHBIC ICUCTBUSA, KOMMYHUKATUBHbBIE YHUBEPCAIbHBIC YUECOHBIC
JEUCTBHS, PETYJISTUBHBIE YHHBEpPCaJIbHbIE Y4eOHBIC JIEHCTBUS, COBMECTHAsI
JeSTEIbHOCTD.

MeranpenMeTHble pe3yJbTaThl OCBOSHMsI IPOTpaMMbl CpeIHEro oOIIero
00pa3oBaHus TOJHKHBI OTPaXkKaTh:

OBaaaenue YHUBEPCAJIbHBIMHU Y4eOHbIMH MO3HABATEJAbHLIMH
NEeHCTBUSAMM:

1) 6a30Bble JJOrHYECKHe IeCTBHS:

CaMOCTOSITEIbHO  (OPMYJIMPOBAaTh M aKTyaJu3UpoOBaTh  IpoOJieMy,
paccmaTtpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh MPU OCBOCHHM 3HAHUW MPUEMBI JIOTUYECKOTO MBIILICHUS
(amanu3a, cUHTE3a, CPaBHEHHUS, KiIIacCU(pUKAIINK, 000OIICHNUS), pACKPBIBATH CMBICT
OMOJIOTMYECKUX TIOHATUH (BBIACIATh MX XapaKTepHbIC MPHU3HAKH, YCTaHABINBATH
CBSI3M C APYTUMH MOHSATHUSIMH);

ompeAesaTh ILENH JeSITEIbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUU UX
JIOCTHIKEHUS, COOTHOCUTH PE3YJIbTAThI ACATEIBHOCTH C MOCTaBICHHBIMU LIEJISIMU;

UCITOJIH30BaTh OMOJIOTHYECKHAE IMMOHATHS ISl OOBSICHEHUS (PAKTOB M SBICHUU
YKWBOU IPUPOBI;

CTPOUTh JIOTMYECKHE pacCyXAeHUs (MHAYKTUBHBIC, JEIyKTHUBHBIC, IO
aQHAJIOTUH), BBISIBISATH 3aKOHOMEPHOCTH W TMPOTHBOPEYHS B pacCMaTpPUBAEMBIX
SIBJICHUSIX, (POPMYJIMPOBATH BBHIBOJIBI M 3aKJIFOUCHHUS;

MIPUMEHSATh CXE€MHO-MO/ICIbHBIC CpelcTBa TSI MIpeCTaBICHUS
CYIIECTBEHHBIX CBA3€M W OTHOIICHWM B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a



TaKke  MPOTUBOPEUYMH  pa3sHOr0  poja,  BBISIBICHHBIX B Pa3IUYHBIX
MH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3palatbiBaTh IJIaH pPEUICHUs] MPOOJIEMBbI C YUYETOM aHAIM3a HUMEIOIINXCS
MaTepUalibHbIX U HEMaTepUAIIbHBIX PECYPCOB;

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

KOOPJAMHUPOBATh U  BBIMOJHATH pabOTy B  YCJIOBUSIX  PEajIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MPOOJIEM.

2) 06a30BbIe HCCJIEA0BATEIbCKUE TeHCTBHS:

BJIAJICTh HaBbIKAMH y4€OHO-HUCCIIEIOBATEILCKON U TIPOCKTHOM JIEATEIbHOCTH,
HaBBIKAMHU  paspelieHus npoodsieM, CHOCOOHOCTbIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIICHUS MPAKTUIECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

UCIIOJIB30BaTh Pa3JIUYHbIE BUJBI JEATCIBHOCTH 10 IOJYYCHHIO HOBOTO
3HaHUS, €r0 HHTEpIpeTalny, MpeoOpa3oBaHUIO W MPUMEHEHUIO B Y4EeOHBIX
CUTYaIUsAX, B TOM YHUCJIC TIPHU CO3aHUN YUCOHBIX U COITUATBHBIX MPOEKTOB,;

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

CTaBuUTh # (GOpMYIUPOBaTh COOCTBEHHBIE 3aJaud B 00pa3oBaTEIbHOU
NS TENBHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh MPUYMHHO-CJICJACTBEHHBIE CBSI3M U aKTyaJu3MpOBaTh 3a/auy,
BBIIBUTATh THUIOTE3y €€ pelIeHUs, HaXOJWTh apryMEHThI JUIsl JT0Ka3aTelbCTBA
CBOMX YTBEP)KJICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TIOJYYCHHBIE B XOJE pEIICHUS 3aJaddl  Pe3yJbTaThl,
KPUTHYECKH OLICHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3BMEHEHHE B HOBBIX
YCIIOBUSAX;

J1aBaTh OIICHKY HOBBIM CHUTYAaIlUsIM, OIICHHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh IEJICHANPABICHHBIA MOUCK TIEPEHOCa CPEACTB U CIOCOO0B
JIEHUCTBUS B IPO(PECCUOHATIBHYIO CPENY;

YMETh MEPEHOCUTHh 3HAHUS B MO3HABATEIBHYIO M MPAKTUYECKYIO O00JIACTH
KU3ZHEICSATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTeH;

BBIJIBUTaTh HOBBIE WJIEH, MpejiaraTh OPUTHHAIIbHBIE MOJXOJbl U PEIICHUs,
CTaBUTh NPOOJIEMBI U 3a]1a4H, JOMYCKAIOIIHE AIbTEPHATUBHBIE PEIICHUSI.

3) padora ¢ uH(popMaumei:

OPUEHTHPOBATHCS B PA3IMYHBIX UCTOUYHHUKAX MHPOpMAIUU (TEKCTE Y4eOHOTO
nocoOusi, HAYYHO-TIOMYJSAPHOW JHUTEpaType, OHOJOTMYECKUX CJIOBApsSIX U
CIIpaBOYHUKAX, KOMIIBIOTEPHBIX 0Oa3ax NaHHbIX, B MHTepHeTe), aHaIM3UpPOBATH



UH(OPMAITUIO Pa3IMYHBIX BUIOB U (GOPM MPEACTABICHUS, KDUTHUECKHA OIICHUBATH
e€ TOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;

(GbopMyTHpOBaTh 3aMPOCHl U MPUMEHSITH PA3IMYHBIC METOABI TIPH MOUCKE U
otOope Ouonornueckoit uHGOpMaIUU, HEOOXOIUMON ISl BBITIOJIHEHUS YU4eOHBIX
3azay;

NpHOOPETaTh ONBIT HCIOIB30BaHUSA HWH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATH KYJIbTYPy aKTHBHOT'O MCTIOJIB30BAHMS PA3THIHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITEJILHO  BBIOMpATh  ONTHMAIBHYIO  (QopMy  TpeIcTaBICHUS
Oouonornyeckoit mHpopManuu (CXeMbl, rpad)uKH, TUArPaMMbI, TAOJIHIIBI, PUCYHKH
" 1pyroe);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KAa4eCTBE CpEJICTBA TNpu pabore ¢
Ouonornyeckoii uMHpOpMAIMEl: TPUMEHATh XUMHYECKHE, (HU3UYCCKUE W
MaTEMaTUYECKUE 3HAKU M CHMBOJIBI, (OpMYIbI, aOOpeBHATypy, HOMCHKJIATYpY,
UCIIOJIb30BaTh W MpeoOpa3oBBIBATh  3HAKOBO-CHMBOJIMYECKHE  CPEACTBA
HaTJIATHOCTH;

BJIQJICTh ~ HABBIKAMH  pACIIO3HABaHUS M 3alIUThl  WHGOpPMAIIHH,
MH(GOPMAIIMOHHON 0€30MaCHOCTH JIUYHOCTH.

OBiageHue yHUBePCATbHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH

1) obmenue:

OCYIIECTBIISITh KOMMYHHUKAILIUK BO BCceX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WM TUCKYCCHHU TIO CYIIECTBY OOCyXIaeMod Tembl (YMEHHE 3a/1aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXJCHHUS OTHOCUTEIHHO BBIMOJIHEHUS MpeasiaracMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTh MO3WIIUNA APYTHMX yYaCTHUKOB
Jaiora uin JUCKYCCUN);

pacno3HaBaTh HeBepOaJdbHBIE CpeacTBa OOIIEHUs, MOHUMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHUS KOH(DIMUKTHBIX CHUTYaIlHi,
YMETh CMATYATh KOH(JIMKTHI U BECTU MTEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CIIOCOOaMM OOIICHUS W B3aWMOJCHCTBUS, MOHUMAThH
HaAMEPEHUS IPYTUX JIOJEH, MPOSBIATh YBAKUTEILHOE OTHOIIIEHNE K COOECETHUKY
U B KOppeKTHOU popme hopMyTupoBaTh CBOU BO3PAKEHUS;

pPa3BEPHYTO W JIOTUYHO HM3JAraTh CBOKO TOYKY 3PEHHUS C HCIOJIB30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI esITeIbHOCTh:

MOHUMATh U WCIIOJIH30BaTh MPEUMYIECTBA KOMAaHIHOW W WHIWBUIYAIBHOU
paboThI U perIeHNU OMOIOTHIECKON MPOOIIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOACHCTBUS MIPH PEIICHUU yI4eOHOU 3a1a4u;

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



NPUHUMATh €M  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH W
KOOPJUHUPOBATh JIEUCTBUA II0 €€ JOCTMIKEHUIO: COCTaBJATH IUIAH JEHCTBUM,
pacnpenensaTh poid C YYETOM MHEHUH YYaCTHUKOB, OOCYXIaTh pPE3yJbTaTbl
COBMECTHOM paboThI;

OLICHMBAaTh KaudyeCTBO CBOErO BKJIAJa M KaXJOr0 YYACTHUKA KOMAaHJIbBI B
o0t pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE TPOEKTHI, OILIEHMWBATh HJIEUM C MO3WUIMU HOBU3HHI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIJIATh TO3UTUBHOE CTPATErMYECKOE TOBEAEHHUE B PA3IUYHBIX
CUTYaIUsX, TPOSIBIISITh TBOPUECTBO U BOOOPAKEHUE, OBITH MHUITUATUBHBIM.

OBJiaieHNe YHUBEPCAJIbHBIMU PEryJATUBHBIMY J1eHCTBUAMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAHUA Ui BBISBICHUS MpoOJeM U HX
pelieHus B )KU3HCHHBIX U YY€OHBIX CUTYAIUSX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUM 1EJeBble W CMBICIOBBIC
YCTAHOBKHM B CBOMX JIEMCTBMSX U MOCTYIKAaxX MO OTHOUIEHWIO K WBOUW MPHUPOE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEIILHO OCYILECTBIISITh NO3HABATEIBHYIO JIESITEIBHOCTD, BBISBIATH
npo0JIeMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIE 3aJ]a4ll B 00pa30BaTEIbHOM
NEATENIbHOCTU U )KU3HEHHBIX CUTYaLUAX;

CaMOCTOSITEJIbHO ~ COCTaBJIATh IUIAH pEIIeHUs MpoOJieMbl C  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHUH];

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MTPEATIOYTCHUM;

JieaTh OCO3HAHHBINA BBIOOp, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH
3a pELICHNUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO IIMPOKOW SPYIUIINH B
pa3HbIX 00JIacTAX 3HAHWW, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oOBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYalHsIM, BHOCUTb KOPPEKTHUBBI B AEATEIIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISAM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  PEQIIEKCHU  KaK  OCO3HAHUSA
COBEpIIAEMBIX JCHUCTBUA M MBICIUTEIBHBIX MPOLUECCOB, WX pE3yJbTaTOB U
OCHOBaHWM, MCTOJIb30BaTh MPUEMBI PeIICKCUN NJIsi OLEHKH CUTYyaIllH, BbIOOpa
BEPHOI'O pELICHNS;

yMETh OLEHUBATH PUCKH W CBOECBPEMEHHO IPHUHUMATh PEIICHUS MO HUX
CHIDKCHUIO;



IIPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX IPH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;

3) npuHsTHE Ce0S M APYTrUX:

OpPUHUMATH ce0sl, MTOHUMas CBOU HEJJOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPH AaHAINU3E PE3YIbTATOB
NEATEIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JAPYTHUX Ha OIIHUOKH;

pa3BUBAaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOrO YEIOBEKA.

HNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3ynabTaThl OCBOEHHUS COJIEPXKAHUS Y4eOHOTO TMpeaMera
«buonorus» Ha yriyOJI€HHOM YpPOBHE OpPUEHTUPOBAHBI Ha OOECIeUeHUE
npodunbHOro  oOyueHus  oOydawommxcs  Ouonmorud. OHHM  BKIIIOYAIOT:
crienuduyeckue st OMOJOTHHN HAyYHbIC 3HAHHS, YMEHUS M CIIOCOOBI IEUCTBUH TIO
OCBOCHUI0, MHTEPIIPETALIMK U TIPEOOPa30BAHUIO 3HAHHM, BUABI JACATEIBHOCTU 10
MOJIYYECHUIO HOBBIX 3HAHUHN M MX NMIPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX, a TAKXKE B
peanbHBbIX KU3HEHHBIX CUTyalusx. [IpenMeTHbie pe3ysibTaThl MPEACTABICHBI T10
rojiaMm U3y4eHHUs.

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

c(hOpMHPOBAHHOCTh 3HAHUH O MeCTeé U poJIM OHOJIOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHOW KapTHUHBI MUpa, B
MO3HAHUU  3aKOHOB MPHUPOABI W  PEHICHMH TPoOJIeM  palrOHAIBHOTO
IPUPOIOTIONIH30BAHUS, O BKIIAJE POCCUUCKUX U 3apyOEkKHBIX YUEHBIX B Pa3BUTHE
OHOJIOTHH;

BIAJICHUE CHCTEMOH  OHWOJIOTMYECKMX 3HAHMM, KOTOpas  BKJIFOYACT:
OCHOBOIIOJIAraronue OHOIOTUYECKHEe TEPMHUHBI W TOHATUS (KU3Hb, KIIETKa,
opraHusM, MeTabolu3M, TOMEOCTa3, CaMOPETYIAIMSI, CaMOBOCIPOU3BEIACHHE,
HACIIEJICTBEHHOCTh, W3MEHYHUBOCTh, POCT U Pa3BUTHUE), OMOJIOTMYECKHE TEOPUU
(xnerounas Teopus T. IlIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHas Teopus
HacnencteeHHoct T. Moprana), yuyenus (H. W. BaBunoBa — o wneHTpax
MHOroo0Opa3usi ¥  TNPOUCXOXKJEHHUS  KYJbTYPHBIX  pAacTeHMil),  3aKOHBI
(emmHOOOpa3Msi MOTOMKOB TMEPBOTO TOKOJICHWS, PACIICIUICHUS, YHCTOTHI TaMeT,
HE3aBUCHUMOro HacienoBanusi [. MeHaens, TOMOJOTHYECKUX PSIJOB B
HACJIEICTBEHHOU U3MEHYUBOCTH H. . Bagsunoga), MIPUHLIHATIBI
(KOMIIJIEMEHTAPHOCTH);

BJIAJICHUE OCHOBHBIMM METOJAaMU HAYYHOI'O [O3HAHUS, HCIOJIb3YEMBIX B
OMOJIOTMYECKUX UCCIEAOBAHUSX IKUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHHUE,
HaOJII0/IeHNE, SKCIIEPUMEHT);



YMEHUE BBIIETSATh CYIIECTBEHHbIC MPU3HAKH: BUPYCOB, KJIETOK MPOKAPUOT U
9YKapuOT, OJHOKJIETOUYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM UHCIE
OaxTepuii, rpruOOB, paCTEHUI, )KUBOTHBIX M UYEJIOBEKa, CTPOCHUSI OPTaHOB U CUCTEM
OpPraHOB pAacTeHUH, JXUBOTHBIX, YENOBEKAa, MPOIECCOB KU3HEICATEIHHOCTH,
MPOTEKAIONIUX B OpraHU3Max PacTEHUH, KUBOTHBIX M YEJIOBEKa, OMOJOTHYECKHUX
IpoLeccoB: 0OMeHa BellecTB (MeTadonu3M), NpeBpalIeHUsI YHEPTUU, OPOKEHHUS,
aBTOTPO(HOTO U reTepoTPpOPHOro TUMOB MUTAHUA, (POTOCUHTE3a U XEMOCHUHTE3A,
MHTO3a, MeH03a, raMeToreHesa, "MOpUOreHe3a, MoCTIMOPHUOHATIBLHOTO Pa3BUTHSI,
pa3sMHOKEHUS,  WHIUBUAYATBHOTO  pa3BUTHSA  Opranm3mMa  (OHTOTEHE3a),
B3aMMO/ICHCTBUS T€HOB, T€TEPO3HCa, HCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHABIMBATH B3aWMOCBSI3M MEXIy OpPraHOMAAMH KJIETKH W HX
(GYHKIHMSIMH, CTPOCHHEM KIETOK pa3HBIX TKaHeW W WX QYHKIUSIMH, MEXKIY
OpraHaMd W CHCTEMaMH OpraHOB y pPAaCTCHUH, >KMBOTHBIX M 4YEJIOBEKa U WX
GYHKIHSIMH, MEXIYy CHUCTEMaMH OpPraHOB M WX (DYHKIHMAMH, MEXIY dTarmamu
oOMeHa BelIeCTB, dTallaMU KJIETOYHOTO IIMKJIA W )KU3HCHHBIX IIUKIIOB OPTaHU3MOB,
dTamaMu AMOPUOHATBLHOTO PAa3BUTHUS, TEHOTUIIOM U (EHOTUIIOM, (PEHOTHIIOM |
(dakTopamu cpeqpl OOUTaAHUS;

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

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOUIME apPTryMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JIJISl JIOKAa3aTEeJbCTBA POJICTBA OPTaHU3MOB Pa3HbBIX
CUCTEMaTHYECKUX TPYIIIL;

yYMEHHE peliaTh OUOJIOTHYECKUE 3a/1a4H, BBISBISATh IPUIMHHO-CIICICTBEHHbIE
CBSI3M MEX]Y UCCIIEIyEMBbIMH OMOJIOTUYECKUMH MPOIIECCAaMU U SIBICHUSIMU, J€NaTh
BBIBOJIBI M IIPOTHO3BI HA OCHOBAHHH MOJTYUYECHHBIX PE3yJIbTaTOB;

yMEHHE BBITIONHATh J1aOOpaTOpHBIC W TpaKTUYECKHue pabdoThl, COONIOAATH
paBuia Ipu pabore ¢ yueOHBIM H J1a00OpaTOPHBIM 000PYI0BAaHUEM;

YMEHHE BBIJIBUTATh THUIOTE3bl, NPOBEPATh UX HKCICPUMEHTAIHLHBIMHU
cpeacTBamu, (GopMyIUpys Lelb HCCIEAOBAaHUSA, aHAIM3UPOBATh IOJyUYEHHBIE
PE3yNbTATHI U JICNIaTh BHIBOJBL;

YMEHHE y4yacTBOBaThb B y4eOHO-HCCIIEOBATENbCKON paboTe Mo OHOIOrHH,
HKOJIOTUU W MEJUIIMHE, NMPOBOAMMON Ha 0a3e MIKOJbHBIX HAay4HBIX OOILIECTB, U
nyOMMYHO  TPEACTABIATH  MOJY4YCHHBIE  pEe3yNbTaThl HAa  YYECHHYECKHX

KOH(DEpeHITHsX;
YMEHHE OIIEHWBATh ATUYECKHUE AaCTIEKThl COBPEMEHHBIX HCCIICIOBAaHUA B
obmacti  OWONOTMM W MEIUIMUHBI  (KJIOHUPOBaHWE,  HMCKYCCTBEHHOE

OIUIOJJOTBOPEHHUE, HAMpPaBICHHOE W3MEHEHHE T'€HOMa M CO3JaHUE TPAHCTEHHBIX
OpraHU3MOB);



YMEHHE OCYUIECTBISATh OCO3HAHHBIM BbIOOp Oynymied mnpodeccruoHaabHOM
NEATeNIbHOCTU B 00JlacTh OMOJOTUM, MEAUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEJIBCKOr0 XO34MCTBA, MUIIEBOM MPOMBIILICHHOCTH, YTIAYOJSTh MO3HABATEIbHBIM
MHTEpPEC, HAINIPaBJICHHBIM HA OCO3HAHHBIA BBHIOOP COOTBETCTBYIOLIEH Npodeccuu u
MPOJOJDKEHNE OMOJIOTrMYecKoro oOpa3oBaHMS B  OpraHU3AlUSAX CPEJAHEro
po¢eCCUOHAILHOTO U BBICIIIETO 00pa30BaHMUS.

[IpeameTrHble pe3ynbTaThl OCBOCHUSI yueOHOro npeamera «buomorus» B 11
K1acce JOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUW O MECT€ U pOJIM OUOJOTUH B CHUCTEME
€CTEeCTBEHHBIX HayK, B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAy4YHOU
KapTUHBI MUpa, B TO3HAHUM 3aKOHOB TPHUPOJBI M PEIICHUU HKOJOTUUECKUX
npo0JieM 4YelloBEYEeCTBA, a TaKXKe B PEIIEHHMH BONPOCOB PpalMOHAIBHOIO
IPUPOJIOTIONIH30BaHMS, U B (DOPMUPOBAHUM IIEHHOCTHOT'O OTHOIIEHUS K TIPUPOJIE,
00I1IeCTBY, YEJIOBEKY, O BKJIAJ€ POCCUMCKUX U 3apYOCKHBIX yUEHBIX-OHMOJIOTOB B
pa3BuTHE OHOJIOTHY;

yMEHUE BJIAJETh CUCTEMOW OWOJIOTMYECKMX 3HAHUH, KOTOpas BKJIIOYAET
OTpeNeNIeHns] M TOHMUMaHUE CYITHOCTH OCHOBOTIOJIATAIOIINX OHOJOTUYECKUX
TEPMUHOB M TOHATUU (BUI, 3KocucTeMa, Ouocdepa), OMOIOTUYECKUE TEOPUH
(aBomrounonHas teopust Y. JlapBruHa, CHHTETHYECKasi TEOPUS DBOJIOLNU), YUCHUS
(A. H. CeBeprioBa — 0 myTsIX U HampaBieHusx 3Boitoniuu, B.W. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHueckoro paBHoBecus Jlx. Xapau u B. BaiinGepra,
3apojsimeBoro cxonacrsa K. M. boapa), npaBuna (munumyma 1O. JluGuxa,
9KOJIOTHYECKON TMHUpaMUJbl SHEpPruu), rumore3bl (runoreza «mupa PHK» V.
I'unbepra);

YMEHUE  BIJIAJIETh  OCHOBHBIMM  METOJaMH  HAy4YHOrO0  IO3HAHWI,
UCIIOJIb3YEMBbIMHU B OMOJIOTHYECKUX MCCIEOBAHUSAX )KUBBIX 00BEKTOB M 9KOCHCTEM
(omucanue, u3MepeHue, HaONIOIeHHE, JKCIIEPUMEHT), CIIOCOO0AMH BBISABICHHS H
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHHE BBIJCNIATH CYIIECTBCHHBbIC TMPU3HAKUA: BHUIOB, OHOrEOIICHO30B,
PKOCUCTEM U Ouochepsl, CTAOMIM3HPYIONMIETO, ABIXKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOT O otOopa, aJIONAaTPUYECKOTO u CUMITATPUYECKOTO
BUI000PA30BaHUs, BIMSHUS JBIDKYIIUX CHJI OBOJIFOIMU HA TEHO(DOH MOMYJISIINH,
MPUCTIOCOOJICHHOCTH OPTaHW3MOB K cpejie OOWTaHWs, YepeIOBaHUS HATIPABICHHM
ABOJIIOLIMM, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUU B IKOCHUCTEMAX;

YMEHUE YCTAaHABIMBATH B3aMMOCBS3M MEXKIY MPOLECCAMHU 3BOJIIOLUH,
JOBIKYIIUMU CUJIAMH aHTPOIIOT€HE3a, KOMIIOHEHTAMH Pa3JIMYHbIX IKOCHUCTEM U
MPUCIIOCOOJICHUSIMU K HUM OPTraHU3MOB;

YMEHUE  BBIABIATH  OTJIMYUTENIbHBIE  TMPU3HAKK  JKUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BUIOB K cpele OOMTaHHs, aOMOTHYECKMX M OHOTHYECKHUX



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

YMEHHE HCIOIb30BaTh COOTBETCTBYIOUIUE AapPTyMEHTHI, OHOIOTHYECKYIO
TEPMUHOJIOTUIO U CHUMBOJHKY IS JOKAa3aTeNbCTBA POJACTBA OPTaHM3MOB Pa3HBIX
CHUCTEMATHYECKUX TPYII, B3aUMOCBS3H OPTaHU3MOB M CpPEeAbl OOUTaHUS, CITMHCTBA
YEeIIOBEUECKUX pac, HEOOXOAMMOCTH COXpPaHEHHS MHOrooOpasus BHUAOB W
HKOCHCTEM KaK YCJIIOBHUS COCYIIECTBOBAHUS MPUPOJIBI M YEIIOBEUYECTBRA;

YMEHHE peliaTh OMOJIOTHIECKUE 3a/1aUH, BBISBIATH PUIUHHO-CIICICTBEHHBIE
CBSI3M MY UCCIICTYEMBbIMH OMOJIOTHYCCKUMH MPOIIECCAMHU | SIBJICHUSAMHU, JCJIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHHH ITOJYYCHHBIX PE3yIbTaTOB;

YMEHHE BBITIOJHATH JIA0OpaTOpPHBIE W TPAKTUYECKHWE paboThl, COOIOIATH
npaBuiia Mpu padoTe ¢ y4eOHbIM U J1ab0paTOPHBIM 00OPYI0BAHUEM;

YMCHHE BBIJBUTATh THUIIOTE3bI, TPOBEPATh HUX IKCICPUMEHTATHLHBIMU
cpeacTBamMu, QGOpMYyIHpPYS I1eNb HCCIEAOBAaHUsS, aHAIM3UPOBATH TOJYUYCHHBIC
PE3YJIBTATHI U JICJIaTh BHIBOJIBL;

yMEHHE yYacTBOBAaTh B y4e€OHO-HCCIEI0BATEIbCKON paboTe 1Mo Ouoyoruw,
DKOJIOTUM W MEJHUIIMHE, MPOBOJMMON Ha 0a3e NIKOJIBHBIX HAyYHBIX OOIIECTB, U
nyOJIMYHO  MPENACTaBIATh  MOJYyYEHHbIE  pe3yibTaThl Ha  YYCHHYECKHUX
KOH(EepeHITUAX;

yMEHHE OIIEHUBATh TUIOTE3bl U TEOPUHU O MPOUCXOKIACHUM KU3HU, YETIOBEKA
U 4YEeJOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUSAX U CIOcOo0axX MpeloTBpalleHHS
r100aabHBIX U3MEHEHUH B Ouocdepe;

YMEHHE OCYIIECTBIATh OCO3HAHHBIM BHIOOp Oyayiier mpodeccHoHaTbHON
JESTENHHOCTU B 0071aCTH OMOJIOTHH, SKOJIOTUH, TPUPOIOIIOIH30BAHNUS, MEIULIUHEI,
OMOTEXHOJIOTUH, TICUXOJOTHUH, BETEPUHAPHUM, CEIBCKOTO XO3SHCTBA, MHUIIEBOMN
POMBIIJIEHHOCTH, YIAyOJsSTh IO3HABaTEIbHBIA HWHTEPEC, HANPABICHHBIA Ha
OCO3HAaHHBIH  BBIOOp  COOTBETCTBYMIOIIEH  mpodeccun W MNPOJOJDKCHHE
OMOJOTUYECKOTO 00pa30BaHUsl B OPraHU3AIUSAX CPEIHETO MPO(ECCHOHATBHOTO H
BBICIIIET'0 00Opa30BaHMS.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoiasbubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bu6mmoreka [IOK
1 Buonorus xak Hayka 1 0 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
bu6moreka [IOK
2 JKuBble cucTeMbl U UX U3y4EHUE 2 1 0 httos://m.edsoo.ru/863e6122
bu6mmoreka [IOK
3 brosorus kietkn 2 0 https://m.edso0.ru/863e6564
bu6mmoreka [IOK
4 XuUMHUYecKasi OpraHu3amus KJICTKA 10 1 1 https://m.edsoo.ru/863e674e
bu6mmoreka [IOK
> CTpoCHHE 1 GyHKIHH KIeTICH 8 1 2 https://m.edso0.ru/863e6b72
6 OOMeH BelecTB U MpEeBpaIlcHUE SHEPTUU 9 1 1 bubnuoreka [JOK
B KJIETKE https://m.edso0.ru/863e6b72
7 HacnencrBennas nadopmanus u 9 1 05 bubmuoreka [JOK
peanuzanus e€ B KIeTKe ' https://m.edso0.ru/863e6870
N bubmuoreka [JOK
8 JKHUSHCHHEIH LMK KICTKA 0 1 https://m.edsoo.ru/863e6d5c
bu6mmoreka [JOK
9 17 1.5
CTpOCHHE 1 GYHKIMH OPranH3MOB https://m.edso0.ru/863e6e88
10 Pa3mHOeHNe U pa3BUTHE OPraHU3MOB 8 1 1.5
11 I'enernka — Hayka 0 HaCIEACTBEHHOCTH U 2 0.5 bubnuorexa [IOK



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

HU3MCHYUBOCTH OPraHn3MOB

https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716¢

bub6mmoreka [{OK

12 3aKOHOMEPHOCTH HACJIEJCTBEHHOCTH 10 1 https://m.eds0o.ru/8636766¢
bubmmoreka [{OK

13 3aKOHOMEPHOCTH U3MEHYHBOCTH 6 1 https://m.edso0.ru/86367¢98
bubmmoreka [IOK

14 T'eneruia uenosexa 3 05 https://m.edso0.ru/863e7aae
bu6mmoreka [IOK

15 Cenexiusi OpraHu3MOB 4 1 https://m.edsoo.ru/863e7dc4
16 buoTtexHonorus 1 cCHHTETHYECKAs 4 0 bu6mmoreka [IOK

Oumomorus https://m.edso0.ru/863e796e
bu6mmoreka [IOK

17 Pesepsroe spems ! 0 https://m.edso00.ru/863e796e

OBIIEE KOJIJMYECTBO YACOB I10 102 125
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https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

11 KVIACC

KoiuyecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoasubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero odpa3oBaTejibHbIE
padoThI padoThI
pecypcsl
1 3apoKJIeHNEe U PA3BUTHUE IBOTIOIMOHHBIX 4 bubnuoreka [JOK
MpeACTaBICHUIN B OMOJIOTHH https://m.eds00.ru/863e8c60
N bubnuoreka [JOK
2 M 14 2
HKPOIBOIIOLIA 1 €€ PESyTLTaTR! https://m.edso00.ru/863e8efe
N bubmuorexa [JOK
M 1
3 AKPOIBOIIONHA H €€ PESYIBTATH 6 https://m.edso00.ru/863e8efe
4 [IpoucxoxaeHve U pa3BUTHE KU3HU HA 15 1 15 bubnuoreka [IOK
3emie ' https://m.edso0.ru/863e8d78
5 [TpoucxoxaeHue yeaoBeKka — aHTPOIIOTEHES 10 1 1
DKOJIOTUS] — HayKa O B3aHMOOTHOIIICHUSAX
6 OpPraHU3MOB M HaJIOPTaHU3MEHHBIX CUCTEM 3 0.5 bubmorexa HOK
p . 0P . ' https://m.edso0.ru/863e9214
C OKpYIKarollei cpeaou
bu6mmoreka [JOK
7 0] 0 9 1 1.5
PTAHHSMEL 1 Cpella ODHTAHHA https://m.edso0.ru/863e9214
. bubnuoreka [JOK
8 9 1 0.5
JKOIIOTHs BUAOB U NONyJIALAH https://m.edso0.ru/863e9336
9 DKOJIOTHS COOOIIECTB. IKOJOTHUCCKUE 12 1 05 bubnuoreka [JOK
CHCTEMBI ' https://m.edso0.ru/863e8d78
10 buocdepa — rnobanpHas skocucTemMa 6 1
bu6mmoreka [JOK
11 q 6 1
€JI0BEK U OKpYKaroIas cpena https://m.edsoo.ru/863e9214
12 PesepBHOE Bpems 8 bubnuorexa [IOK



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214

https://m.edsoo0.ru/863e9214
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https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunyecTBo 4acoB

Bcero

KonTtpoibHbie
padoThI

IIpakTH4eckue
padoTsl

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

buonornsa xak koMIniekcHas HayKa U KaK
4acTh COBPEMEHHOTO OOIIECTBA

JKuBrle cucTeMbl U UX CBOMCTBA

ypOBHeBaSI OopraHHU3aluAa )XUBBIX CUCTEM

Hcropus OTKpBITHS U N3YYEHUS KIETKH.
Knerounas teopus

MeTo1b1 MOJIEKYJISIPHOM U KJIIETOUYHOM
ounonoruun. [IpakTuueckas padota
«3ydeHne MEeTOI0B KJIIETOYHON OHOJIOTHH
(xpomatorpadus, anexTpodopes,
muddepeHnnanbHOe HEHTPUPYTUPOBAHUE,
[T1IP)»

0.5

XUMHUYECKUH COCTaB KIIETKH

MI/IHepaJ'ILHLIC BCIICCTBA KIICTKU, UX
OuoJjioruyeckas POJIb

Opl"aHI/ILIeCKI/Ie BCIICCTBA KIICTKH — OCIIKH.

JIaGopatopHas pabota «OOHapyx)eHHe
0€JIKOB C OMOIIBIO KAUeCTBEHHBIX
peaxkuuin

0.5

CoiicTBa, K1accupuKanys u GyHKIHH
OenkoB




OpFaHI/I‘-IeCKI/Ie BCIICCTBA KIICTKH —

10
yTIEBOIbI

11 Oprannydeckue BenecTBa KIeTKH —

JIUTTU B
Hyxneunossie kucnotsl. JJHK u PHK.

12 JlabopaTtopHnast pabota «lccnenoanue 05
HYKJICMHOBBIX KHCJIOT, BBIJICJICHHBIX U3
KJIIETOK Pa3JINYHBIX OPTaHU3MOBY

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

14 Cexsenuponanue JJHK. Metoabl
TCHOMHKH, TPAHCKPUTITOMHUKH, IIPOTCOMUKHU

15 MeTompl CTPYKTYpHOU OHOJIOTHN

16 Tuner knetok. [IpokapuoTudeckas KieTka
CtpoeHune s3yKapuoTHYECKON KIIETKH.

17 [IpakTuueckas padota «M3yueHne CBOMCTB 0.5
KJIETOYHOI MeMOpaHbI»

18 [ToBepxXHOCTHBIN anmapar KJICTKH
OnHoMeMOpaHHbIE OPraHOU bl KJIETKH.

19 [Ipaktuueckas pabora «3ydyenue 05
JIBUKEHHS [IUTOTUIA3Mbl B PACTUTEIBHBIX
KIIETKax»

[TomyaBTOHOMHBIE OPTaHOUIBI KIETKU:

20 MUTOXOHAPUH, mnacTuabl. JlabopartopHas 05
pabota «/ccrnenoBanue mia3mMosnsa u '
JeTINIa3MOJIN3a B PACTUTENBHBIX KIETKAX)

21 HememOpanHbIe OpraHou/ipl KIETKH

22 Crpoenue u GyHKIUH s7pa




23

CpaBHHTENIbHAS XapaKTEPUCTUKA KIETOK
aykapuoT. Jlaboparopnast pabota
«M3ydeHne cTpoeHus KIETOK pa3JInyHbIX
OpPraHUu3MOBY

0.5

24

ACCUMWISIIAS ¥ TUCCUMUISIIIASL — JIBE
CTOpOHBI MeTabom3Ma. Turer oOMeHa
BemiecTB. JJaboparopnas padota
«M3ydeHune KaTaTuTHIECKON aKTHBHOCTH
(epMeHTOB (Ha puMepe aMuiIasbl WK
KaTaJiasbl)»

25

@epMeHTAaTUBHBIN XapakTep peaKuui
KJIeTOUHOTO MeTabonu3ma. JlabopaTopHas
pabota «M3ydyenue hepMeHTAaTUBHOTO
paclienieHus IepoKCuaa BOI0OpoJia B
PaCTUTENIBHBIX U )KMBOTHBIX KJIETKAX)

0.5

26

benku-akTuBaTOpBI U OEIKU-UHTHOUTOPHI

27

ABTOTpOGHBII THII 0OMEHA BEIIECTB

28

doTtocunTes

29

XemocuHTe3. JlaboparopHas padboTa
«CpaBHeHHeE MPo1IecCOB POTOCUHTE3A U
XEMOCHHTE32

0.5

30

AHaspoOHbIe OpraHu3Mbl. Buibl OposxeHwusl.
Jlaboparopnas pabota «CpaBHEeHHE
MPOLIECCOB OPOKEHUS U IBIXaHUS

31

AdpoOHBIE OpTaHU3MBbI. JTaIbI
HHEPreTHYECKOro oOMeHa

32

DHeprust MEMOpPaHHOTO TpaIueHTa
npoToHoB. Cunte3 AT®: paboTa




npoToHHOU AT®-cuHTa3bI

33 Peakiun MaTpuyHOTO CHHTE3a
34 Tpanckpunuus — matpuunslil cuate3 PHK
35 Tpaucnsus u e€ Tarbl
36 Konnposanne amuHokucior. Pois
pubocom B OnocuHTe3e Oenka
37 Opraau3anys TeHOMa y IPOKapUoOT U
9YKapHOT
38 MonexymsipHbIe MEXaHU3MBI IKCTIPECCHU
TeHOB y DYKapHOT
Bupycsl — BHeKIIeTOUHBIE (POPMBI KU3HU H
39 obOnuratHelie napasuTsl. [IpakTuueckas 0.5
pabota «Co3iaHre MoJIesId BUPYyCa»
40 Bupychsle 3a0051€BaHus YenoBeKa,
YKUBOTHBIX, PACTCHHI
41 HanorexHosornu B OMOJIOTUN U MEIULIMHE
42 ’Kv3HEeHHBIN UK KIETKU
43 Martpuunsiii cuate3 JTHK
Xpomocowmsl. JlabopaTtopHas pabora
44 «3yueHne XpoMOCOM Ha TOTOBBIX 0.5
MUKpOIIpernaparax»
45 JleneHue KICTKH — MHTO3
Tumns! kietok. KaprokuHes ¥ HTUTOKHUHES.
46 JlaGopatopHas pabota «HaGmoneHue 05
MUTO3a B KJIE€TKaX KOHYMKA KOPEeLIKa JIyKa
(Ha TOTOBBIX MUKpOTIpEnapaTax)»
47 Perynsus ;KM3HEHHOTO IUKJIA KIETOK




48

Opranusm Kak eIMHO€ LIETI0e

Txanu pacrenuii. Jlaboparopras pabora

49 . - 0.5
«M3yueHne TKaHEeH pacTCHUIDY
TkaHu )KMBOTHBIX M YEJIOBEKA.

50 JlaboparopHas padota «/3yueHue TkaHeH 0.5
KUBOTHBIX)»
Opransl. Cucremsl opraHos. JlaboparopHas

o1 pabota «3ydeHue opraHoB IIBETKOBOTO 0.5
pacTeHus»

52 Omnopa Tena opraHu3MoB

53 JIBI>KEHUE OPTaHU3MOB

o4 [Intanue oprann3zMoB

55 [MuTaHne O3BOHOYHBIX )KHBOTHBIX.
[MumeBapuTenbHas cCCTEMA YEIOBEKa

56 JlpIxanue opraHu3MoB

57 JlpIxaHue MO3BOHOYHBIX JKUBOTHBIX H
YeoBeKa

58 TpaHcnopT BEIIECTB y OPraHU3MOB

59 KpoBeHocHas crcTemMa Mo3BOHOYHBIX
KHUBOTHBIX U Y€JIOBEKa

60 Brigenenue y opraHusmMoB

61 3amura y OpraHu3MoB

62 NMMyHHas cuctema 4enoBeka

63 PaznpaxkxumocTs 1 perynsnus y
OpraHU3MOB

64 I'ymopanbHas perymsius 1 SHIOKpUHHAs

CHUCTEMA )KMBOTHBIX U YCJIOBCKA




65

®opMbl pa3MHOKEHUSI OPTaHU3MOB

66

[TosoBOE pa3zmMHOKEHNE

67

Meiios

68

I'amerorenes. OO0pa3zoBaHHe U pa3BUTHE
HOJIOBBIX KJIeTOK. JlJabopaTopHhast paborta
«M3yueHue cTpoeHus MOJOBBIX KIETOK HA
FOTOBBIX MUKpOIIpEnaparax»

0.5

69

WNHnuBuayanbHOE pa3BUTHE OPraHU3MOB —
OHTOTC€HE3

70

3akiiajika OpraHoB U TKaHEW U3
3apO)IBIHIeBI)IX JINCTKOB

71

Poctu Pa3BHUTUC )KNBOTHBIX.
JlabopaTtopHas pabota «BrisiBIeHne
MPU3HAKOB CXOJICTBA 3aPOIBIIICH
MTO3BOHOYHBIX JKHBOTHBIX)

72

Pa3zmHOXeHue 1 pa3BUTHE pAaCTCHUM.
JlaboparopHnas pabota «CTpoeHHe OpraHoB
Pa3MHOKEHHUSI BBICIIUX PACTCHHUI

0.5

73

I/ICTOpI/Iﬂ CTaHOBJICHUA U Pa3BUTHUA
TCHCTUKU KaK HAYKN

74

OcHOBHBIE TIOHATUS U CUMBOJIbI TEHETUKH.
JlaGopaTtopHnas pabota «JIlpo3odruiia kak
00BEKT TeHETUYECKUX UCCIICIOBAHUID)

0.5

75

3aKOHOMEPHOCTH HACJIEI0BAHUS
pU3HAKOB. MoOHOTHOpUIHOE
ckpeurBanue. [Ipaktuueckas pabota
"N3yuenue pe3yabTaToB MOHOIHOPUIHOTO
CKpeLIMBaHus y Apo30(uist"

0.5




HI/ITOJIOFI/I‘ICCKI/IC OCHOBBI MOHOI‘I/I6pI/II[HOI‘O

76 1
CKpEIINBAHUS
77 Ananusupyroiee ckpeniuBanue. HemomaHoe 1
JOMHHHAPOBAHHE
JluruOpuiHoe CKpeniuBaHue.
78 [Ipaktuueckas padota «13yuenue 1 05
PEe3yJIbTATOB JUTHOPUIHOTO CKPEIIUBAHHUS '
y ApO30(HIIBI
79 [{uToIOTHYECKHE OCHOBBI TUTHOPHTHOTO 1
CKpEIINBAHUS
80 CueruieHHOE HaclleJJOBaHHE MTPU3HAKOB 1
81 XpOMOCOMHasi TEOPHSI HACIEICTBEHHOCTH 1
82 I'eneTuka mosa 1
83 T'eHoTHn Kak 11eJI0CTHAS CUCTEMA 1
84 I'eneTnyeckuii KOHTPOJIb PA3BUTHS 1
pacTeHUM, )KUBOTHBIX U YEJIOBEKa
85 MN3MeHYnBOCTh NMpU3HAKOB. Bribl 1
H3MEHYHBOCTH
86 MoaudukanroHHass K3MEHUYNBOCTh 1
BapuanunoHHbBIN s ¥ BapHaIlMOHHAS
kpuBas. JlaboparopHas paboTa
87 «MccnenoBanne 3aKOHOMEPHOCTEH 1 05
MOAU(PHUKAITUOHHON U3MEHUYUBOCTH. '
[TocTpoeHue BapualimoHHOTO psaa U
BAPUALIMOHHON KPUBON»
88 ['eHOTHUIIMYECKAS N3MCHUYMBOCTb. 1
KoMOuHaTuBHast H3MEHYHUBOCTE
89 MyranroHHas U3BMEHUYUBOCTbD. 1 0.5




[Ipaktuyeckas padora «MyTtanuu y
po30¢uiIsl (Ha TOTOBBIX
MUKpOIpernaparax)»

90

3aKOHOMEPHOCTH MYTal[MOHHOTO IIpolecca.
OnureHeTHKa U SIUr€HOMUKA

91

I'enetnka yenoBeka. [IpakTnyeckas pabora
«CocTaBiieHHe U aHATTU3 POJIOCIOBHO»

0.5

92

Metoapl MEAUIIMHCKO IT'eHETUKU

93

3HaquI/Ie MeHHHHHCKOﬁ TCHETHUKU B
Hpe)IOTBpaHIeHI/II/I " JICHCHUHU IT'CHECTHUYCCKUX
3a00JI€BaHUI YETOBEKA

94

OcCHOBHEBIE TOHATHUA CCJICKIINU.
JlabopaTtopHnas paborta «3ydeHne copToB
KYJIBTYPHBIX PACTEHHH U TIOPOJ] IOMAITHUX
YKHUBOTHBIX)»

0.5

95

MeTompl ceneKIIMOHHON PabOTHI.
JlaGopaTtopHnas pabota «/3ydeHue MeTo10B
CEJICKIIUU PaCTCHUI

0.5

96

JlocTrKeHUs CeNEeKIMU PACTEHUI 1
)KUBOTHBIX. [IpakTHueckas padboTa
«IIpuBUBKa pacTeHHI»

97

COXpaHCHI/Ie, HU3YUYCHHEC U NCII0JIb30BAHNC
TCHCTUYCCKUX PECCYPCOB

98

buoTtexHonorusa kak HayKa 1 0Tpaciib
IIpOU3BOJACTBA. HpaKTI/I‘-ICCKaH pa60Ta
«I/I3yquI/Ie 00BEKTOB OMOTEXHOJIOTHH

0.5

99

OCHOBHbBIC HANPaBJICHUS] CHHTCTHYECKOM
OHOJIOTUU




100 XpOMOCOMHAsI U TeHHAs HH)KEHEPHUs

101 Meunuackine OMOTEXHOIOTHI
Pesepsubiit ypok. IloBTOpeHue,
102 y 1
000011eHNe, CUCTEMATH3AINS 3HAHAN
OBIIEE KOJIMYECTBO YACOB I10
1 102 13

[TPOTPAMME




11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpoaprkre | Hpaxtirieckite H3y4eHHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI pecypest
1 OposonmonHas Teopus Y. Jlapsuna 1
5 JIBMOKylye CHIIbl ABOJIFOIMA BUIOB 10 Y. 1
JapBuny
3 Bbopr0a 3a cymecTBoBaHue, €CTECTBEHHBIIN 1
U UCKYCCTBEHHBIN 0TOOP
4 DopMUPOBAHHE CUHTETUYECKON TEOPHH 1
SBOJTIOIIH
5 Dransl 3BOIOIMOHHOTO Mpoliecca: 1
MUKPO3BOJIIOLUS U MaKPOIBOJIIOLIHS
5 [Monmynsius — sneMeHTapHasi eAMHULIA 1
IBOJTIOIHI
3aKOH T€HeTHYECKOro paBHoBecus JIx.
7 Xapau, B. Baitn6epra. JlaboparopHas 1 05
pabota «BblisiBIeHUE U3MEHYUBOCTH Y '
oco0eil 0HOTO BUIa»
8 DOnemeHTapHbIe (PAKTOPHI FIBOJIIOLUU 1
9 D¢ ekt ocHoBarens. dpdexr 1
OYTBIJIOUHOTO TOPIBIIIKA
10 Murpauyu. M30m0mu nomyssumii: 1
reorpaduueckas, Ouojgoruueckas
11 EctecTBeHHbII 0TOOp — HaINpaBIAIOMIUN 1

(baxTop 3BONIOLUN




12

[TonoBoit oTOOP

13

[Tpucnoco6IeHHOCTh OPraHU3MOB KaK
Pe3yabTaT MUKPOIBOJIFOIHH.
JlabopatopHnas pabora «/3yuenne
apoMop}030B U HaAMOANATITAIINI Y
pacTeHUM U KUBOTHBIX»

0.5

14

[Ipumeps! npucnocobaeHn y OpraHn3MoB:

Mopdosiorndeckue, GU3noJI0ruIecKue,
OMOXMMHYECKHE, IOBEIEHUECKHUE.
JlabopaTtopHnas paborta «IIpucnocobnerus
OpraHu3MoOB U UX OTHOCHUTECIJIbHAA
11eTIECO00PA3HOCTHY

0.5

15

Bun, ero xpurepuu u CTpyKTYypa.
JlaGopaTtopHas pabora «CpaBHEHHE BUIOB
0 MOP(OJIOTUIECKOMY KPUTEPUIO»

0.5

16

Crpykrypa Buaa

17

BunooOpa3oBanue Kak pe3ysibTar
MUKPO3BOJIIOLIUN

18

CBi3b MHKPOISBOJIIOOKWHU U SITUACMHUOJIOTNHN

19

MaKpOSBOJ'IIOL[I/IH. ITaneoHTONIOrNMYECKHE
MCTOJbI U3YUCHUS 5BOJIFOIUN

20

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

21

3M6pI/IOJ'IOFI/I‘-ICCKI/IC 1 CPAaBHUTCIIBHO-
MOp(I)OJ'IOFI/I‘-ICCKI/IC MCTOAbI U3YUCHU
OBOJIIOIINH

22

MOJ’IeKYJBIpHO-FeHeTquCKHe,
OMOXMMHUYECKHE U MAaTEMAaTHUECKUE




MCTOAbI U3YUCHUSA 3BOJIIOIUN

23 OO0mue 3aKOHOMEPHOCTH BOJTFOIHH
24 AnantuBHas paauanys. HepaBHOMEpHOCTD
TEMIIOB SBOJIIOIMH
o5 Hay4Hble rUIIOTE3bI TPOUCXOKICHUS
KU3HU Ha 3emiie
26 JloHay4HBIE MTPECTABICHUS O 3aPOKICHUN
KU3ZHU
27 OCHOBHBIE ATalbl HEOPraHUYECKON
ABOJTIOIIUHT
28 I'umore3sl 3apoKICHUS )KU3HA
Hctopwust 3emMii 1 METOBI €€ N3yICHHUS.
29 JlabGopaTtopHnast padota «M3ydeHue u 05
ONMCAaHHE UCKOTIAEMBbIX OCTATKOB JIPEBHUX
OpPraHU3MOBY
30 HauanbHbie 3Tansl opraHun4ecKkoin
9BOJIIOLIUI
31 DBOJIIOIHS DYKApHUOT
OCHOBHBIE 3TaIlbl YBOJIIOLUU
39 pactutenbHoro mupa. IIpaktuueckas 05
pabora «3yyenue ocobeHHOCTEH '
CTPOEHHUS PACTEHUH Pa3HBIX OTAEIOB»
33 OCHOBHBIE ATaITbl IBOJIOLUH KUBOTHOTO
MUpa
DBoumoNus )KUBOTHBIX. [IpakTHueckas
34 pabota «M3ydyeHue ocoOeHHOCTEH 0.5
CTPOEHHS TO3BOHOYHBIX KUBOTHBIX)
35 Pa3BuTHe )xn3HM Ha 3eMIie 10 paM U




nepuoam

MaccoBbie BbIMUPAHUA — OKOJIOTUYCCKUC

36 KPHU3HCHI TPOIIJIOTO

37 CoBpeMeHHbIH 3KOJOTUYECKUI KPU3HC, €r0
0COOEHHOCTH

38 CoBpeMeHHast CUCTeMa OPraHUIeCcKOTO
MIPOIIIIOTO

39 OCHOBHBIC CUCTEMATUYECKUE TPYIIIIBI
OpraHu3MOB

40 AHTpOIOJIOTHSI — HayKa O YeJIOBEKe

41 Pa3BuTHe npencraBieHui o
MIPOUCXOKICHNHN YeIOBEKa
Mecto yenoBeka B CUCTEME
opranuueckoro mupa. JlabopatopHas

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

43 JIBIKyIIIME CUITBI aHTPOIIOTEHE3a

44 CooTHolieHne OHOJIOTMYECKUX U
COILIMANIBHBIX (PAKTOPOB B AaHTPOTIOTEHE3E

45 OcHOBHBIE CTaIMU aHTPOTIOTeHE3a

46 [TaneoreHeTrka u najaeoreHOMUKa

47 DBOJIOLNUS COBPEMEHHOTO YeJI0BEKa
UYenoseueckue pacsl. [IpakTrdeckas

48 paboTa «3ydyeHue 3K0I0rHueCcKIX 0.5
a/IanTaiui 4eJI0BeKay

49 MeX TUCIUTUTHHAPHBIE METOIBI

AHTPOIIOJIOTUHN




50 3apokIeHNE U PA3BUTHE YKOJIOTUN 1
Mertoap! skosoruu. JlabopatopHast pabora

o1 «M3y4eHne METOI0B IKOJIOTUYECKUX 1 0.5
HCCIIEA0BaHUN

59 3HaYeHNE IKOJOTHUECKUX 3HAHUH IS 1
YeoBeKa

53 Okonorndeckue GaKTopsl 1
Abunotnueckue pakropsl. CBET Kak

54 aKoJoruueckuit pakrop. Jlabopartopuast 1 05
pabora «BoisiBneHue nprucnocooieHuit '
OpPraHU3MOB K BITUSTHHIO CBETa»
Abuotuueckue pakropsl. Temmneparypa
KaK KOJOTUYECKUM (PaKTop.

55 JlabopaTtopHas pabota «BrIsiBIeHHe 1 0.5
MIPUCIIOCOOICHUI OPraHU3MOB K BIUSTHHIO
TEMIIepaTypb»
AbuoTtnueckue (pakropsl. BiaaxkHocTh Kak

56 sKoJiorndeckuit paxrop. JlaboparopHas 1 05
paboTa «AHaTOMUYECKHE 0COOEHHOCTH '
pacTeHuil U3 pa3HbIX MECT OOUTaHMSD)

57 Cpenpl 0OuTaHUS OPraHU3MOB 1

58 buonorudeckue puTMbl 1

59 Xuznennsle GopMbl OpraHU3MOB 1

60 buoTtnueckue pakropsl 1
3HayeHne OMOTUYECKUX B3aUMOJCHCTBUI

61 JUIsl CYIIECTBOBAHMsI OPIraHU3MOB B cpejie 1
oOuTaHus

62 DKOJIOTHYECKHE XapaKTEPUCTUKHI 1




nmonyidanuuun

OcHOBHBIC TTOKa3aTSIU MOMmyJIsIuun:

63 YHCIIEHHOCTb, TUIOTHOCTh, BO3PACTHAS U
MOJIOBAsi CTPYKTYpa
OCHOBHBIC TIOKA3aTEIJIN MOTYJISIIHH:

64 POKIIaEMOCTh, IPUPOCT, TEMIT POCTA,
CMEPTHOCTh, MUTPAIIAN

65 DKoJIoTUYECKast CTPYKTYpa OIS IIHH

66 JlnHaMuKa TOMYJISIIAN U €€ PeryIsius

67 KpuBbIie pocTa YUCIIEHHOCTH TOMYJISAIINH.
KpuBbie BEDKUBAHUS
OKoJIornYecKas HUIlla BUIA.

68 JlabopaTtopHnas pabora «IIpucnocobneHus 0.5
CEMSTH PaCTECHUH K PacCEICHUIO»

69 Bua kak cucreMa momyssiuia

70 3aKOHOMEPHOCTH MOBEJCHHS M MUTPALIAN
JKUBOTHBIX

71 Coo00111ecTBO OPraHu3MOB — OHOIICHO3

72 DKocucTeMa Kak OTKPBITas CHCTeMa

73 KpyroBopoT BeniecTs u MOTOK SHEPTUU B
9KOCHCTEME

74 OCHOBHEBIE TIOKA3aTeIN YKOCHCTEMEI

75 DKOJIOTUYECKUE TUPAMUIbI

76 N3menenust cooOIIecTB — CYKIIECCUH

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

78 [IpupoaHbIe 3KOCUCTEMBI. IKOCHUCTEMBI




TYHJIp, JIECOB, CTEIIEH, ITyCTHIHb

79 AHTPOTIOT€HHBIE IKOCUCTEMBI

80 YpboakocucreMsl. [Ipaktudeckas padora 05
«3yuenue u onucanue ypoo3KOCUCTEMBI» '
3aKkoHOMEpPHOCTH (hOPMUPOBAHHS

81 OCHOBHBIX B3aUMOJICCTBUI OPraHU3MOB B
IKOCUCTEMAX
MexaHu3Mbl BO3IEHCTBUS 3arpsI3HEHAN

82 Pa3HbIX TUIIOB HAa CyOOpPraHU3MEHHOM,
OpraHU3MEHHOM, MOMYJSLUOHHOM U
9KOCUCTEMHOM YPOBHSIX

83 buocdepa — obuernanerapHas 060I049Ka
3emun

84 VYuenue B. U. Bepnaackoro o 6uocdepe

85 3aKOHOMEPHOCTH CYIECTBOBAHUS
ounocdepsl

86 KpyroBopoTs! BelecTs u
OMOTre0XUMHYECKUE LIUKIIbI

87 3oHaNBHOCTH OMocdepbl. OCHOBHBIC
OMOMBI CyIIN

88 YcToitunBoCcTh OMOChepsl

89 DKOJIOTHYeCKUE KPU3UCHI U UX TPUUMHBI

90 BosneiicTBue yenoBeka Ha Ouochepy

o1 AHTpPOIIOTEHHOE BO3/ICHCTBUE HA
pPacTUTENBHBIN U )KUBOTHBIN MU

92 Oxpana npupo sl

93 OCHOBHBIE IPUHIIMIIBI YCTOMYUBOTO




Pa3BUTHUA YCTIOBCUYCCTBA U ITPUPO LI

PanmonansHo€ IpUpPOA0IOIH30BAHUE U

94 COXpaHEHHE OMOJIOTUIECKOTO 1
pa3zHooOpa3us 3emiu

95 0"606H16HI/IG 1o TeMe «MUKpO3BOJIIOLUS U 1
e€ pe3yabTaThD»

96 Q§06meHHe 1o TeMe «Makpo3BOIIOIUS U 1
e€ pe3yabTaThD»

97 O6061mmenue no teme «I[Ipoucxoxaenue u 1
pa3BHUTHE KU3HU HA 3eMIIE»

98 O6061mmenue o treme «IIpoucxoxnenue 1
YeJI0BeKa — aHTPOTIOTEHE3)

99 O6o0menue mo Teme «IKOJIOTHS — HayKa O 1
B3aMMOOTHOIICHHUSX OPTaHU3MOB)

100 O06006menue mo Teme «OpraHu3Mbl U cpenia 1
oOuTaHU»

101 O606HleHI/Ive 10 TeMe «DKOJIOrUs BUIOB U 1
TIOTTYJISIHI

102 O606menue mo teme «brocdepa — 1
ry100aIbHAsT SKOCUCTEMa))

OBIIEE KOJIMYECTBO YACOB I10 102 75
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10 kiace
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1 . Buosorust kak BcO ?\‘/:[OHL
-MexnyHa-
HayKa il POIHBIN J€Hb
JIETCKOT'0 Beperure
YKHUBEBIE CHCTEMBI 1 nepedparsHOro 3peHue!»
2 napajinya MexyHapOaHBIH
HUX Opra”Hu3alnus
(uHpOpManMOHHA | NEHb CIEIbIX
s MHH.);
-Beepoccnii-cxumit
XUMUYECKUH ypoK «QKonorus
)31
3 COCTaB U CTPOCHHE
9HEprocoepeKeH
KJICTKH ey (MHG. MUH.);
Dopym FOHBIX
Y4EHBIX.
4 XKusnenesteapHOCT DecTrBats
b KJIIETKU HCCJICIOBATECIbCK
X pabor u
TIPOEKTOB
Jenb TIOJIHOTO
PasmHuoxeHue u OCBOGORCHIS
HWHIUBUAYAIbHOE Jlenunrpaza ot
5 (armcrekoii 610Kkanbt
a3BUTHE .
p (und. MHH. );
OpPTraHHU3MOB
OHJIaliH-BUKTOPHHA KO
HacnencTtBeHHOCTD 1 Huio  poccuiickor  Haykn
HU3MCHYHUBOCTH A yHanxes
6 CIOMCHHCKOI'0 paiioHa
OpraHu3MOB
CGHCKHI/ISI OpraHu3MoOB.
DopyM IOHBIX YIEHBIX. BceMHpHHﬁ BC@MI/IpHHﬁ Bceepoccnii-
O DecruBanb NIeHb CKHil YPOK
7 CHOBBI HCCIIEIOBATENIbCK  MX MMMyHHTETa ACHb 3emun [MoGenst (o
paboT u IPOEKTOB BKJIAZe y4YEHBIX-
OMOTEXHOIOTHH (nndp. mun) Guororos B

neno ITobensl




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

* buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuit A.A., PyonioB A.M. u npyrue;
noa penakiueit [Taceunuka B.B., AkimonepHoe o0miectBo «3narenbeTBo

«IIpocsemenue»

METOANYECKHUE MATEPHUAJIBI JIJISA YYUTEJIA
buonorus. Meroguueckue pekomenaakuuu Kk YMK "JIunusg xxuzan"
Astop(b1): [laceunux B. B., Cymaroxun C. B., 'anontok 3.T"., [lIseros I'.T"./

ITox pen Ilaceunuka B. B.

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET
https://resh.edu.ru/ (Poccuiickas 31eKTpoOHHAS IITKOJIA )

* https://school.mos.ru/ (MockoBckasi 3JIeKTpOHHAs IITKOJIA )



KOHTpOJ’IbHO-I/I3MepI/ITe.JII)H]>Ie MaTcpuaJbl

KoHTponbHasa pabota no 6uonorum B 10 knacce. NMpodpunbHbIA ypOBEHD.
KoHTponbHasa pabota N2l no temam: «bruonorua Kak Hayka. MeTtoabl Hay4yHoro
no3HaHMA» «XMMUUecKana opraHMsauma Knetku» BapuaHdT -1.

YacTtb 1. BoibepuTte oguH NpaBu/ibHbli OTBET U3 NPERJIOXKEHHDbIX

1. MeTo bl BEIBEJICHHSI HOBBIX TTOPOJT )KMBOTHBIX pa3padaThIBacT HayKa

4) cucremaTuka
1) reneruka 2) IATOIOTHSI 3) cenexuus

2. Paccmorpure Tabmuny «ByOJOrHsS KAk HAVKa» M 3al0JHUTE IIYCTVIO SYEHKY, BIIMCAB
COOTBETCTBVIOIIUU TEPMHUH.

Pa3nes Ouosiorum O0beKT u3yyeHus

Hckonaemsbie nepexoiabie OpMbl OPraHU3MOB

AHaromus CtpoeHue BHYTPEHHHUX OPTraHOB

3. KpyroBopoT BOJIbI B IpUpoIe HAOIIOIAaeTCs HA YPOBHE OpPraHU3aIiK )KH3HA
1) momy sIIIMOHHO-BUOBOM

2) buochepHom

3) 3KOCHCTEMHOM

4) opraHM3MEHHOM.

4. 3HAYNTETBHYIO YaCTh COJIEPIKUMOTO KICTKH COCTABIISIET BOJIA, KOTOpAs
1) 06pa3yeT BepeTeHO ACIICHUS

2) oOpa3yer ria00yibl Oenka

3) pacTBOPSIET KUPHI

4) mpuaeT KIeTKe yIpyroctb

5. MOHBI KaKOTO XUMHUYECKOTO IEMEHTa HEOOXOIMMBI JIJIsl POLIecca CBEPThIBAHUS KPOBU?
1) Hatpus

2) Maraust

3) xenesa

4) KanbIus

Yacrs 2. BoiOepure 3 oTBeTa U3 NpPeAI0KeHHBIX
6. Boibepute npusznaku PHK.

1) conmepkutcst B pubocoMax U sAphIIIKe

2) cmocoOHa K peruIMKaIuu

3) cOCTOUT U3 OJHOMN LENH

4) conepkKHUTCA B XpOMOCOMax

5) mabop nykneornnos ATT'L]

6) HaOop HykneoTH0B AI'T]Y

7. Kakue GyHKIMY BBIMOIHSIOT JIMITH/IBI B OPraHU3Me )KUBOTHBIX?
1) dbepMeHTaTUBHYIO

2) 3amacaromiyro

3) PHEpreTUYECcKyro

4) CTPYKTYpHYIO

5) COKpaTUTENbHYIO




6) peLenTopHyIO

8. Kakue ¢ yHKIMH BRINOJHSIOT YIJIEBObI B OPraHU3Me YKHBOTHBIX ?
1) katanuTHUECKYIO

2) cTpyKTypHYIO

3) 3amacarolyro

4) ropMOHAJIbHYIO

5) COKpaTUTEIBHYIO

6) SHEPTETHYECKYIO

9. BeibepuTe 0COOCHHOCTH CTPOCHUS MOJIEKYII OEIKOB.

1) cocTosT U3 )KUPHBIX KUCIIOT

2) cOCTOSIT U3 AaMUHOKHUCIIOT

3) MOHOMEPHI MOJIEKYJIBI YACPKUBAIOTCS TETITHAHBIME CBSI3SIMA

4) coCcTOST U3 OJIMHAKOBBIX IO CTPOEHUI0 MOHOMEPOB

5) npeacTaBisoT cOO0M MHOTOATOMHBIE CITUPTHI

6) 4yeTBepTUYHASI CTPYKTYPa MOJIEKYJI COCTOMUT U3 HECKOJIBKUX 100y

10. Bce nepeyrciaeHHbIe HUXKE IIPU3HAKU, KPOME JIBYX, MOYKHO HMCIOJb30BATH JUISI OIMCAHUSL
KpaxmaJgaa. Onpenennre ABa MPU3HAKA, «BbIMATAIOIIMX)» M3 O0IIEro CIIMCKA, U 3AMUIINTE B
Ta0auILy IMdPHI, DO KOTOPEIMA OHU VKA3aHBbI.

1) mpencrasisieT co60i MoaUMeEp anb(a-riItoK0o3bl

2) COIepKUTCS B aMHJIOTUTACTaX B OpPME 3epeH

3) oOpaszyercs B MUTOXOHAPUSX KIETOK PaCTCHUMN

4) nmpencrasiseT co00i cMeCh aMHJIO3bI 1 aMIJIOTIEKTHUHA
5) HaKaIJIMBAETCS B KJIIETKAX NIEUECHHN W MBIIIII

11. YcraHOBUTE COOTBETCTBUE MEXKIY OCOOEHHOCTSIMHM CTPOEHHSI M CBOMCTB BEIIECTBA U
BEIECTBOM, MMEIOIINM TH 0COOEHHOCTH.

OCOBEHHOCTHU CTPOEHHMS U CBOMCTB BEIECTBA BEHIECTBA
A) HENOJISIPHBI, HEPACTBOPHUMEI B BOJIC 1) Genku

b) B cocTaB BXOIUT OCTATOK IIMIIEpUHA 2) yrieBoibl

B) MoHOMEpOM sIBIISIETCS TIIFOKO3a 3) U Bl

') MOHOMEDBI CBSI3aHBI TITITHIHOM CBS3BIO
J1) o6nmanaroT pepMEeHTATUBHBIMU (DYHKIIASIMH
E) BXOJST B cOCTaB KJICTOYHBIX CTEHOK PACTUTEIBHBIX KICTOK

12. YCTaHOBHUTE COOTBETCTBHUE MEKAY XapaKTEPUCTUKOM XHMUYECKOTO BEIISCTBA U BEIlC-
CTBOM B OpraHmu3MeE 4C€JI0BCKA.

OYHKIHWU BEIECTB XUMHMNYECKUE BEHIECTBA
A) cnenguuHbIe KaTaTU3aTOPbl XUMUYECKUX 1) depmeHTHI
peaxuui 2) TOPMOHBI
b) mpencrasiens! ToapKo OenkamMu 3) BUTAaMUHBI

B) 6p1BaroT GENKOBOM U JIUITUTHON TPHPOIBI
I') HeoOxo MBI 11 HOpMaJIbHOTO 0OMEHa
BECIICCTB

J1) BBIACTISAIOTCS HEMTOCPEACTBEHHO B KPOBh
E) B OCHOBHOM TMOCTYNaOT BMECTE C MUIIEH



3aganue ¢ pa3BepHYTHIM 0TBeTOM 0T 3 110 S 0a/I0B

13. Kakyro G YHKIKIO BBIIOJHSIIOT JUOUALL B KJIETOYHBIX MeEMOpaHax?

14. Knaccudukarus yriaesonos. Kakue dVHKIIMYM UTPAIOT YIJIEBOJIBI B )KUBBIX OPraHU3MAaX.

KOHTpO.]'IbHaH paﬁoTa Ne2 mo temam: «buosorus Kak HayKa. MeToabl HAY4YHOro
NMO3HAHHU» «XHMHYECKAas opraumsanusi KJIECTKN» BapnaHT -2.

Yacrb1. BoiOepuTte o1H NpaBUIbHBIN OTBET
1. Crpoenue u GYHKINU OPraHOUIOB KICTKH M3YyJaeT HayKa

4) denosor
1) renetuka 2) 1UTOJIOTHS 3) cenekuus

2. PaccMoTpuTe Tabuuny «YpOBHU OPraHU3AlMHU KUBOU MPUPOALD U 3ANOJHUTE MYCTYIO
STIEUKY, BOUCAB COOTBETCTBYIOMINIA TEPMHUH.

YpoBeHb OPraHu3auuu IIpumep

Kiterounsrit CrpoeHue niuaHoOakTepuii

O3epo KaK MecTo OOUTaHUS 03€pHOM JISATYIIKH

2. Cras BOJKOB B Talire npeacTaBisieT co00il VpOBEHb KU3HU

1) 6uocdepHsIit

2) MOMyJISIIMOHHO-BUI0BOH
3) opraHu3MeHHBII

4) OUOIIEHOTHYCCKUI

4. Kakoe CBOMCTBO BOJIBI A€JIA€T €€ XOPOIINM PACTBOPUTEIEM B OMOJOTMYECKUX CUCTEMAX?

1) BbICOKas TEIJIONPOBOTHOCTh

2) MeJICHHBIN HarpeB U OCThIBAaHUE
3) BbICOKasl TEIJIOEMKOCTh

4) MoJNSIPHOCTb MOJIEKYII

5. JKusble OpraHu3Mbl HY>KJIAKOTCA B a30TC, TaK KaK OH CIIYXHT

1) rnaBHBIM COCTaBHBIM KOMIIOHEHTOM O€JIKOB U HYKJIEMHOBBIX KUCIOT
2) OCHOBHBIM UCTOYHHKOM SHEPTUU

3) rIIaBHBIM CTPYKTYPHBIM KOMIIOHEHTOM YKHPOB U YTTIEBOJIOB

4) OCHOBHBIM MEPEHOCYUKOM KUCIOPOJIa

Yacts 2. Bei0epure 3 oTBeTa M3 NpeaI0OKEHHBIX
6. BeiOepuTe 0COOEHHOCTH CTPOEHHUS MOJIEKYI OEIIKOB.

1) COCTOAT U3 )KUPHBIX KUCIOT

2) COCTOAT U3 aMMHOKHUCIIOT

3) MOHOMEPHI MOJIEKYJIbI YAEP>KUBAIOTCS MENTUAHBIMH CBSA3SIMU

4) cOCTOAT U3 OJJUHAKOBBIX 110 CTPOEHUI0 MOHOMEPOB

5) npeacTaBisAoT co00i MHOTOATOMHBIE CITUPTHI

6) 4eTBEpTUYHAsI CTPYKTYpPa MOJIEKYJ COCTOUT U3 HECKOJIBKUX TTI00YI



7. MoHocaxapuabl B KJIIETKE BBIIIOJHIIOT OVHKIIAU:

1) sHepreTHyecKyro

2) COCTaBHBIX KOMIIOHCHTOB MOJIUMEPOB

3) uHPOPMALMOHHYIO

4) cocTaBHBIX KOMIIOHEHTOB HYKJICMHOBBIX KUCIIOT

5) 3alUTHYIO

6) TpaHCTIOPTHYIO

8. Kakue (yHKIHMH BBIIOIHSIOT B KJIIETKE MOJICKYJ/IbI YIJIEBOI0B M JUIHJIOB?

1) uapOpMaLIMOHHYIO
2) KaTaJIuTHYECKYIO
3) CTpOUTENBHYIO

4) sHEpreTU4ecKyro
5) 3amacaromryro

6) IBUTaTEIbHYIO

9. Uem mosiekyna uPHK otnuuaercsa ot JHK?

1) mepeHOCUT HaCJIeICTBEHHYIO HHPOPMAIIHIO U3 Sapa K pudocome

2) B cOCTaB HYKJICOTHUJIOB BXOJSAT OCTaTKH a30THCTHIX OCHOBaHWi, yrieBoaa u (ochopHOit
KHACITOTBI

3) cOCTOUT U3 OHON MOJUHYKICOTHIHON HUTH

4) COCTOUT M3 CBSI3aHHBIX MEKIY COOOH JIBYX IMOJIMHYKICOTHIHBIX HUTEH

5) B ee cocTaB BXOAMT yriieBoJ pr0o3a U a30TUCTOE OCHOBAHUE ypallil

6) B ee cocTaB BXOJUT YIJIEBOJ e30KCHpr003a U a30TUCTOE OCHOBAaHUE TUMUH

10. Bce npuBenéHHBIE HIDKE MPHU3HAKU, KPOME JIBYX, MOXKHO MCIIOJIL30BATh IS ONMCAHMSA
0eJJKOB M WX 3HAYCHUS B OpPraHM3ME YelIOoBeKa M JKMBOTHBIX. OmnpenennTe JBa NpU3HAKa,
«BbINAAAKIUX» H3 O6!!!CFO CIIMCKA, W 3alIUIIUTE B OTBET !!I/Iglmbl, oA KOTOPBIMHU OHH
YKAa3aHBbI.

1) ciry»kaT OCHOBHBIM CTPOMTEIBHBIM MaTEPUAIOM

2) pacHICIUISIOTCS B KHIIICYHUKE JI0 TJIMIEPUHA U )KUPHBIX KUCIOT
3) 00pa3yrTCs U3 AMHUHOKHUCIIOT

4) B TICUEHH MTPEBPAIIAIOTCS B TIIMKOTCH

5) B kauecTBe (PEPMEHTOB YCKOPSIIOT XUMHUYECKHE PEAKIINU

11 YcTaHOBHUTE COOTBETCTBUE MCOXAY 0COOEHHOCTIMU MOJICKYJI YI'JICBOJOB W UX BUJIAMM:

OCOBEHHOCTHU BH/IbI

A) MoHOMED 1) memrono3a
b) nommmep 2) rioKo3a
B) pacTBOpHuMSI B Bojie

I') He pacTBOpUMBI B BOJE

J1) BXOJAT B COCTaB KJIETOYHBIX CTEHOK PacTeHUH

E) BXOJAT B cocTaB KJIETOUYHOI'O COKA PacTEHHUH



12. YcraHOBHTE COOTBETCTBHE MEXKAY OCOOCHHOCTSMH M THUIAMH MOJEKVI: K KaXJIOU
IO3UIIMY, JIJAHHOH B IIEPBOM CTOJIOIE, HOA0EpUTE COOTBETCTBYIONIVIO ITO3UIMIO U3 BTOPOrO
CTOJIONA.

OCOBEHHOCTD THUII

A) MOTYT BBINOJHATH (PePMEHTATUBHYIO 1) 6enku
GbyHKIHIO 2) noJincaxapubl
b) conepxar onuH THII MOHOMEPOB

B) conepxar B coctaBe a30T U cepy

I') MosieKyIbl UMEIOT TPETUYHYIO U UETBEPTUUHYIO CTPYKTYPY

J1) uCIoNb3yIOTCS KaK 3arac 3Hepruu

E) MoryT ObITh pacTBOPUMBI B BOJIE

3ananue ¢ pa3BepHYTBHIM OTBETOM OT 3 /10 5 6aJ/I0B.
13. Yem monexyna JIHK otnuuaercs ot u-PHK?
14. Oxapakrepusyite QyHKIIMU OEJIKOB, MPUBEINTE HE MEHEE 5 apryMEHTOB

Kpurepun ouenuBanus:
BepHoe BrITIoTHEHHE KaX10TO U3 3a1aHuil 1-S onenuBaercs 1 6anom.

3ananus 6- 9 cuuTarOTCs BBINOJHEHHBIMHU BEPHO, €CJIM MPABMIIBHO BBIOPAHbI TPH OTBETA MX
qHcyIa MPeUI0KEHHBIX — 2 0aJ1/1a. 32 HETIOTHBIN OTBET — MPAaBUIILHO HA3BaH OJIMH M3 JIBYX
OTBETOB MJIM Ha3BaHbl TPU OTBETA, U3 KOTOPBIX JIBa BEPHBIE, — BHICTABIAETCS | Oain.
OcranbHble BApUAHTHl OTBETOB CUMTAIOTCSI HEBEPHBIMU U OlLleHUBaroTcst 0 Gayios.

3ananue 10 cuuTaeTcs BBHIIOJHEHHBIMU BEPHO, €CIIM MIPABIIIBHO BBIOpAHbI IBa BapUaHTa
oTBeTa- 2 Oayuia. 3a HETOJIHBIA OTBET — MPABMWIILHO HA3BaH OJIMH U3 IBYX OTBETOB —

BEICTaBIIsIETCsS 1 Oal.

3aganus 11,12 cuurtaroTcst BEINOJHEHHBIMUA BEPHO, €CJIU MPABUIILHO YCTAHOBJIEHBI TPU
COOTBETCTBUS — 2 0aJ1j1a. 3a HEMOJIHBIN OTBET — NMPABUIILHO Ha3BaH OJUH U3 JIBYX OTBETOB
WJIY Ha3BaHBI TPH OTBETA, U3 KOTOPBIX JBa BEpHBIC, — BhIcTaBisieTcs 1 6amn. OcranbHbIe
BAapUAaHTHI OTBETOB CUUTAIOTCS HEBEPHBIMH M OIleHUBarOTCs () 0auioB.

0—10 6a;10B — OoTMETKA «2»
11—18 6a110B — oTMETKA «3»
19 —26 0a/i10B — OoTMETKA «4»

27—29 0aJ1JI0B — OTMETKA «5»

KonTponsHas pabota
Ky1eTo4Hb1il YPOBEHb KU3HU



Bapuanr — 1

1. CornacHo NOJOXKEHUAM KIETOYHOW TEOPHU
1) BUpYyChl UIMEIOT KJIETOYHOE CTPOECHUE
2) KJIETKA MOTYT BO3HHMKaTh U3 MEKKJIETOUHOTO BELECTBA
3) BcsKast KJeTKa MOSBISAETCS U3 IpYroi KIETKU
4) Bce KJIETKU UMEIOT PO U LUTOIIA3My
5) BHE KJIETKH KU3HU HET
VYkaxxu U pbl HECKOJIBKUX OTBETOB

2. YCTaHOBHM COOTBETCTBHE MEXIY KIETKaMH, 0003HAYeHHBIMU (Ha PHCYHKE O0O3HAYCHBI
muppamu 1, 2) U UX OCOOCHHOCTAMH: K KaKJIOH IO3WIMH, JaHHOW B IIEPBOM CTOJIOIIE,
010epy COOTBETCTBYIOIIYIO TIO3UIIMIO U3 BTOPOTO CTOJIONA.

|
OCOBEHHOCTH KJIETKHN
A) TutacTubI
b) nenrpuonu 11
B) kpynHbIe Bakyosn 2) 2

I') knerounas cteHka
J1) rerepoTpodHBIil cCIOCO0 MUTaHUS
E) pe3epBHBIii yrieBo - TITUKOTeH

3anuiuy B TabauIly BeIOpaHHBIE UGPHI O A b B I A E
COOTBETCTBYIOIIMMHU OyKBaMH.

3. VYcTaHOBH COOTBETCTBUE MEXKIY H300paKEHHBIMH HIDKE XapakTEPUCTHKAMU |
opraHoujamu, 00603HaueHHbIMU LuppaMu 1 U 2: K KaxA0H NO3ULMHU, JAHHON B NEpPBOM
cTo01e, Mo0epH COOTBETCTBYIOILYIO TO3UIIUIO U3 BTOPOTO CTOJIOLA.

XAPAKTEPUCTHUKH OPTI'AHON1bI

A) opraHmu3yeT LUTOCKEJET B KJIETKe
b) ciyxut s GopMupoBaHUs BEpETEH JIEJICHUS 1)1




B) ob6pa3yer nu30cocMbI 2) 2
I') sBnsieTcss HeMeMOpaHHBIM OPraHOUAOM
J1) obecrieunBaeT co3peBaHue OEIKOB MOCIE CHHTE3a

3anumm B Tabnuily BeIOpaHHbBIE HUDPHI 101 A b B I A
COOTBETCTBYIOIIUMHU OyKBaMH.

4. Tlpouutait TekcT. Mcnonb3ys nmpuBEAEHHBIE B paMKe CJOBa (CIIHUCOK CJIOB HM30BITOYEH),
YKaX{ UX HOMEPA B TOM HOPSAKE, B KOTOPOM OHM BCTPEYAIOTCS B TEKCTE.

«OHOMEMOpaHHBIN OPraHouj, MPEJICTABISAIOMUN CO00M aXypHYIO KOHCTPYKIMIO U3
COCMHEHHBIX IMOJIOCTEH, KaHAJBIEB U TPYyOOUEK, OTPaHMYCHHBIX MEMOpaHOW, Ha3bIBacTCS
. B knerke oH npeacTaBiieH AByMs BUJIAMU: TJIAJKOW U, TIOJYYUBIIEN CBOE Ha3BaHUE
13-3a TOrO, YTO Ha €€ MOBEPXHOCTU pacCIoJiararoTcsi 0cooble HeMEeMOpaHHbIE OpraHOUIbl —
___, OTBEYAIOINME 32 CHHTE3 B KJIETKe. B cocTaB 3TuX opranouoB BXxoasaT ocodsie PHK
— ».

CnucokK cJIoB:

1). 6enku 5) knetouyHast MeMOpaHa 9) p-PHK

2). HyKJIEMHOBBIE KHCIIOThI 6) ’H/I0TUIa3MaTUYECKas CETh 10) mepoxoBaras
3) yraeBosI 7) snpo 11) u-PHK

4) muroryiazma 8) pubocombl 12) -PHK

5. B kiieTkax pa3inyHBIX OpPraHOB KPBICHI CYMMapHBIH 00bEM MUTOXOHAPUHN 10 OTHOIIEHUIO
K o0meMmy o0BbEMY KIETKH cOcTaBisieT: B medueHu — 18,4%, B MOKeNTy0uYHOMN Keneze —
7,9%, B cepaue — 35,8%. OObACHU PUUHUHY TAKOM pa3HUIIBI B COACPHKAHUN MUTOXOHIPUN B
KIIETKE.

6. YcTaHOBH COOTBETCTBUE MEXy OCOOCHHOCTSMHU KJIETOYHOTO JICJICHUS U €r0 BHJIOM.

OCOBEHHOCTHU KJIETOYHOTI'O AEJIEHUSA BUJ
JNEJEHUS KIIETKHA
A) B pe3ynbTaTe JICIICHUS MOSBISIOTCS 4 TalIONTHbIE KICTKU
b) obGecnieunBaeT poct opraHoB 1) muTO3
B) mpoucxomur mpu oOpa3oBaHWM CIOP PACTEHHH M TaMmeT | 2) Meio3
KHUBOTHBIX

I') npoMCXOIUT B COMAaTHYECKUX KIETKAaX

JI) oOecrieurBaeT Oecrojoe pa3MHOXKCHHE U PEreHEpaIlHio
OpraHoB

E) nomep:xuBaeT mocTOSHCTBO YMCIIa XPOMOCOM B IMOKOJICHHUSX

3anuiny B Ta0nuIy BEIOpaHHbBIE [UQPHI IO A b B I A E
COOTBETCTBYIOIIUMH OYKBaMHU.




7. Kako#t tun u aza aeneHus KIETKA M300pakeHbI HA PUCYHKE?
OtBet o6ocHyii. Kakue mporiecchl mpu 37TOM IPOUCXOAAT?

8. Bce mpuBenéHHBIC HIDKE XapaKTEPUCTHKH, KPOME JIBYX OTHOCSATCS K ONMHCAHUIO OBOT€HE3a.
Onpenenu Be XapaKTEPHCTHUKH, «BBIAJAIONINE» U3 OOIIETr0 CIUCKA, W 3alUIIH IHQPHI,
KOTOPBIMH OHH YKa3aHbI

1) HauMHaeTcs ¢ HACTYIIEHUEM T10JIOBOM 3pEIOCTH

2) oOpa3oBaBIIKECsS raMeThl HETOIBHKHBI

3) cTtaaus pa3MHOKEHHUS IPOXOUT B NEPHO]] SMOPHOHATIBHOTO Pa3BUTHUS

4) oOpa3zyercst 0JiHa TaMeTa ¥ TPU HAIPABUTEIbHBIX TEIbIIA

5) He BKJIIOYAET nepuo popMUPOBAHUS

9. CKOJIBKO XpOMOCOM COJICPKUT KJIeTKa exa B mpodasze meiosa Il, ecan B comaTruecknx
KJeTKax ux 96?7 B oTBeTe 3anuiim TOJIbKO KOJIMYECTBO XPOMOCOM

KouTtponbHas paborta
KJiieTouHbIi YPOBEHB KU3HH

Bapuant — 2

1. CornacHo MOJIOKEHUSM KJICTOYHOU TEOPHH:

1) MosIBIEHUIO KJIETKH MPEALIECTBYIOT KOAlEPBaThI

2) KJIeTKa — CTPYKTypHas €IMHULIA )KHUBOTO

3) 6akreprodaru — BHYTPHUKIETOYHBIE MTAPA3HUTHI

4) KJIETOUHBIHM LMKI BKIIOYaeT UHTepda3zy u MUTO3

5) MHOTOKJIETOYHbIE OPraHM3Mbl HAYMHAIOT Pa3BUTHE M3 OJHON OIUIOAOTBOPEHHOM
KIICTKHU.

VYkaxu ¢ pbl HECKOJIBKUX OTBETOB

2. YCTaHOBU COOTBETCTBHE MEXIYy KJIETKaMH (Ha pucyHKe 0003Ha4eHbl nmudpamu 1, 2) u ux
OCOOCHHOCTSIMH: K KaXKJOH TIO3MIMH, JAHHOH B TMEpPBOM  CTOJONE, Moa0epu
COOTBETCTBYIOIIYIO MTO3UIIHIO U3 BTOPOTO CTOJIONA.

12

OCOBEHHOCTHU KJIETKA
A) umeeTcst HyKJIeou ]
b) umeertcs siapo N1
B) oTcyTcTBYIOT MEMOpaHHBIE OPraHOMIbI 2) 2



I') o6pa3zyer criopbl 115l pa3MHOKCHHUS
J1) nenutcs myTéM MUTO3a U Meio3a
E) umeer anmapat I'osbxu, Mutoxonapuu, 11C

3anumm B Tabnuily BeIOpaHHbBIE HUDPHI 101 A b B I A E
COOTBETCTBYIOLTUMH OyKBAMHU.

3. VYcTaHOBH COOTBETCTBHE MEKIY H300pOKEHHBIME HIKE XapaKTEPUCTUKAMU U
opraHongamu, 0003Ha4eHHBIMU LUppaMu 1 U 2: K KaXJ0H MO3UIMH, JAHHON B MEPBOM
CTOJIOIIE, TIOIOCPUTE COOTBETCTBYIONIYIO IMO3HIIUIO M3 BTOPOTO CTOJIOIA.

1 2 T
XAPAKTEPUCTUKHA OPI'AHOMU IbBI
A) UMEIOTCSI KPUCTBI
b) HemeMOpaHHBI OpraHou 11
B) nanmmune coocrBennoi JJHK 2) 2

I') dysakmus — cuate3 ATO
) dyHkIms — cuHTE3 OCNKa
E) menkue opranouipl OKpyrJIon Wik TpuOOBUIHON (DOPMBI

3anuiy B TaOIUIy BbIOpaHHBIE UGPHI IO A b B I A E
COOTBETCTBYIOITUMH OYKBaMHU.

4. Tlpouutait TekcT. Mcmonb3ys mpuBEAEHHBIE B paMKe cJOBa (CIHUCOK CJIOB M30BITOYEH),
YKakH UX HOMEpa B TOM MOPSJIKE, B KOTOPOM OHU BCTPEUAIOTCS B TEKCTE.

«OnHOMEMOpaHHBI OpraHOU[, NPEICTABIAIOMIMNA COO0M HECKOJIBKO JTUCKOOOPa3HBIX
MOJIOCTEH, CIOMKEHHBIX CTOMKOM, Ha3pIBaeTCcsl . B KieTke OH BBHIMOJHSAET pazHOoOOpa3HbIe
GbyHKIMY, TIaBHAsS U3 KOTOPHIX — (POPMUPOBAHHME JPYTUX OJHOMEMOpPAHHBIX OPraHOUIOB —
. B wHux coxmepxarca BemiecTBa O€IKOBOW MPHUPOABI — MUIICBAPUTEIbHBIE
HemeMOpanHbIME OpraHOMIaMHU CYUTAIOTCS  , B KOTOPBIX MPOTEKaeT OMOCHHTE3 Oenka, a
TakK€ OPraHOWJbl JBIDKEHUS U KJICTOYHBIA IEHTP, HUIPAIOLIUI OCHOBHYIO pOJb B
o0pa3oBaHUM ____ — BHYTPEHHETO KapKaca KJIETKU.

Cnucox cJioB:

1) sHI0MIa3MaTHYeCKas CeTh 5) KTyTUKH 9) pubocombl

2) TU30COMBI 6) peCHUUYKH 10) yrneBomabt

3) komruiekc [onbmku 7) 6enku 11) nunuast

4) nurockeneTr 8) depmenTHI 12) HyKJIEMHOBBIE KHCIOTHI

5. C moMompi0 TOHKHX TpuOOpOoB y aM&Obl ObLIO yaaneHo sapo. Hekoropoe Bpemst
OpraH3M MPOJIOJDKAT TEPEIBUTATHCSI U MHUTATHCSA, HO MEpPEecTall pacTH U Pa3MHOMKATHCS.
OOBsCHU pe3yabTaT IKCIIEPUMEHTA.



6. YcraHoBH COOTBETCTBHE MCXKAY BHAaAMHU ACJICHUSA KIICTOK U HUX XapaKTCPHUCTHUKaAMU: K
Ka)XJIOW TMO3UIIMH, JaHHON B TEPBOM CTOJOUKE, MOAOCPH COOTBETCTBYIOUIYIO MO3UIIMIO M3
BTOPOTO CTOJIONA.

XAPAKTEPUCTHUKH BU/IbI JAEJTEHUS
KJIETOK
A) 00pa3yroTcs ABE AUTIIIOUIHBIC KIETKA
b) nmpoucxoaut B co3peBaronInX MOJOBBIX KIETKAX 1) muto3
B) nBa nocnenoBaTenbHbBIX J€NIEHUS 2) melio3

I') ocymecTBisieTcst KOHBIOTALIUS

J1) 1€XUT B OCHOBE OECIIONOr0 Pa3sMHOKEHUS

E) nonnep:xuBaeT moCTOSTHCTBO YMCIIa XPOMOCOM B
ITIOKOJICHUAX

3anumm B TabnuIly BEIOpaHHBIE U PHI 1101 A b B r A E
COOTBETCTBYIOIIUMHU OyKBamH.

7. Kaxo#t Tun u (paza geneHus KIETKH H300pa’KeHbI HA PUCYHKeE?
OTtBet 000cHyi. Kakue mporiecchl mpu 3TOM MPOUCXOAT?

8. Bce mnpuBen¢HHbIC HIDKE XapaKTEPUCTHKH, KPOME JBYX OTHOCITCS K OIHCAHUIO
ciepmarorenesa. Onpeneny JBe XapaKTEePUCTHKH, «BBIMANAIOIINAe» W3 OOMIEro CIHCKa, U
3aMuIIH UQPPHI, KOTOPEIMU OHH YKa3aHBI: i

1) HauMHAETCs ¢ HACTYIUIEHUEM TTOJIOBOM 3PEIIOCTH

2) oOpa3oBaBIIHECs TAMETBI TTOBHKHBI

3) cragusi pa3MHOXKEHHS IPOXOIUT B MIEPHUOJT IMOPHOHAIBHOTO Pa3BUTHS

4) oOpasyercs 0/iHA TaMeTa U TPH HAIIPABUTEIIBHBIX TEJbIIA

5) BrirovaeT nepuo; GopMHPOBAHUS

9. B cnepmaro3ouzae ocina 33 xpomocombl. Kakoit HabOp XpoMOCOM HMMEET SHMIICKICTKA
ocnuipl? B 0TBETE 3aNMILIK TOJBKO KOJIMYECTBO XPOMOCOM
ITaJI0HBbI OTBETOB:

KonTtponbHas padota
Ki1eToYHbIN YPOBEHbB Ku3HH

Bapmuanr - 1 Bapmuanr - 2
1.35 1.25
2. 1BJIE, 2ABI (212211) 2. 1BJIE, 2ABI (121122)
3. 1) uentpuonu u 2) annapat ['onbmKu, 3.1ABI, 2B/IE (121122)
1ABIT, 2BJT (11212) 4 Kommnnexkc 'onpmxu, 3,2,8,9,4
4.6,10,8,1,9 5. AmEOa nepecrana pacTH U pa3MHOXKAThCS,
5. OcHOBHOM (yHKITMEH MUTOXOHIPUH T.K. SIIpO KJIETKHU SAPO KIETKH PETyIUpyeT e€
apisieTcst cuHTe3 AT® — yHuBepcanbHOM KHU3HEIEATENLHOCTD (JIBM)KEHUE, TUTAHUE U




(hOpMBI XUMUYECKOU YHEPTUU B JTFOO0I
®KUBOH KiteTke. O0BbEM MUTOXOH/IPHIL B
KJIIETKE 3aBHCHUT OT aKTUBHOCTH €€ pabOTHI.
Ecnu paccmarpuBaTh akTUBHOCTH PabOThI
yKa3aHHBIX KJIETOK, TO OHA PACTET B PAMY:
noKenyno4Hast xxenesa (7,9%) — neuenn
(18,4%) — cepate (35,8%) u Tak xe pactér
00BEM MUTOXOHJIPHIA B KIIETKAX dTHX
OpraHoB.

6.212112.

7. [Ipoaza muTo3a, T.K. BUIHBI 4 pa3HBIE
XPOMOCOMBI, COCTOSIIIIAE U3 IBYX XPOMATH]I,
SIIPBIIICK HE BUJIHO, SIEPHAS 000I09Ka
pacragaercsi, IEHTPUOJN HAYHHAIOT
PacXOIUThHCA.

8.15

9.48

Jp.) IyTEM pEryislUi CUHTE3a Pa3INYHbIX
0EJIKOB U KaKOe-TO KOJIMYECTBO
HAaCHHTE3WPOBAHHBIX OEIIKOB COXPAHIETCS B
KJIETKE TI0CJI€ YAAJIEHUS Apa U yIpaBIsieT
JBUKEHUEM U IUTAaHUEM. A 171 pocTa U
pa3MHOXKEHHE HEOOXOIUMBI XPOMOCOMBI C
JHK, koTopeie HaxoAATCsA B SIAPE, MOITOMY C
€ro yJaJIEHUEM POCT U pa3MHOKEHHE aMEObI
IIPEKPALIAOTCS.

6. 1AJl, 2bBI'E (122212)

7. Metadasza MuTO3a, pa3Hble XpOMOCOMBI,
COCTOSIIIME U3 IBYX XpOMAaTH],
pacmoJjiaratotcs 1o 3KBaTopy, K HUM
MPUKPETIISIOTCS HUTH BEpETEHa JIETICHHUSL.
8.35

9.33

KonTtponsHas pabota no teme: «OCHOBBI T€HETHUKM

BapuanTt 1
1. Bblbepute NpaBu/ibHbIM OTBET.

1.0praHn3m, B reHOTMNE KOTOPOTo cogepKaTcA
pasHble annenm ogHOro reHa, HasblBatoT:

A) roMO3UrOTHBIM;

B) reTepo3nroTHbIMm;

B) peueccuBHbIM.
2. Kak Ha3biBan .MeHaenb Npu3Haku, He
npoaAsastoLLMeca y rubpuaos NepBoro NOKoAeHUA:

A) peueccuBHbIMU;

B) LOMMHAHTHBIMY;

B) roMO3UroTHbIMM.
3. YKaxKuTe reHoTMn YesoBeKa, ecin no ¢peHoTMny oH
CBETN0BO/IOCHIN M ronybornasbiii (peueccnsHble
NPU3HaKK):

A) AABB;

b) AaBs;

B) aaBs.
4.Y ocobu c reHoTMNom AaBB 06pasyoTCA rameTbl:

A) As, BB;

B) As, aB;

B) Aa, BB.
5. Mpu camoonblIEHUWN FeTePO3UTroTHOMO
BbICOKOPOC/IOTrO pacTeHUA ropoxa (BblCOKuiA ctebenb
— A) pons Kap/aMKoBbix Gopm paBHa:

A) 25%;

B) 50%;

B) 75%.
6. CKONbKO Nap aNbTepHATUBHbIX MPU3HAKOB U3y4atoT
npuv MOHOrMBPUAHOM CKpPELLMBAHUMN:

A) oany;

B) ase;

BapuaHT 2
1. BblbepuTe NpaBW/ibHbIMA OTBET.
1.MapHble reHbl FOMONIOTUYHBIX XPOMOCOM Ha3blBaloT:
A) HeannenbHbLIMYU;
B) annenbHbIMK;
B) cuenneHHbIMu.
2. COBOKYMHOCTb reHOB, KOTOPYHO OPraHU3m noJsiydaet
OT poauTenei, HasblBaloT:
A) HacneacTBEHHOCTb;
B) peHoTmm;
B) reHoTumn.
3. KaKoBbl FeHOTHMbl FOMO3UTOTHBIX POAMUTEIbCKUX
$bopm Npu MOHOTMBPUAHOM CKPELLMBAHUM:
A) Aa, Aa;
b) BB, BB;
B) Aa, aa.
4, Hannuue B rameTe O4HOIO reHa U3 Kaxaol napbl
anneneu —3To ULMTONOrMYECKan OCHOBA:
A) 3aKOHa CLLeNNEHHOr0 HacAe0BaHUS;
b) 3aKoHa He3aBMCMMOro
HacnefoBaHuS;
B) runoTesbl YNCTOTbI ramer.
5. Kak ob6o3HauyatoTca reHoTMnbl ocobelt npu
ANTMBPUAHOM CKPeLLMBaHU:
A) BBBB x AaAa;
b) AaBs x AaBs;
B) Aaaa x BeBs.
6. Kakoii GeHOTUN MOXKHO OXMAaTb Y NOTOMCTBA ABYX
MOPCKUX CBUHOK C 6enoit WwepcTbio (peueccmBHbIn
NpW3Hak):
A) 100% 6enble;
B) 25% 6enbix U 75% YepHblx;




B) Tpwn.
7. Mpu cCKpeLMBaHUM ABYX MOPCKMX CBUHOK C YepHOM
LIEePCTbIO (A0MMHAHTHbIN NPU3HaK) NoayyYeHo
NOTOMCTBO, CPpeAM KOTOPOro ocobu ¢ 6enoi wepcTbio
coctaBuau 25%. KakoBbl reHOTUMbI poauTenein:
A) AA X AA;
B) Aax AA;
B) AaxAa.
8. Ec/vi reHbl, oTBEYatoLMe 3a pa3BUTUE HECKO/IbKUX
NPU3HaKOB, PacMo/IoXKeHbl B OLHON XPOMOCOME, TO
NPOSABNAETCA 3aKOH:
A) pacluenneHums;
B) HENoNHOro AOMWHUPOBAHWS;
B) cuenneHHoro HacneaoBaHMSA.
9. Mpu cKpeLMBaHUM YepHOro KposnKa (Aa) ¢
YepHbIM KPOJIMKOM (Aa) B NepBOM NOKONEHUM
NOJIYY4MTCA KPOJIUKOB:
A) 100% uepHble;
B) 50% yepHbix, 50% 6enbix;
B) 75% 4epHbix 1 25% 6enblx.
10. Y ocobu c reHoTMnom AaBB o6pasytoTca rameTbl:
A) AB, as;
B) Aa, Bs;
B) AB, As, aB, as.
11.MpaBunno eanHo06pa3nA NepBoro NOKoeHUA
NPOSABUTCA, €C/IN FTeHOTUN OLHOTO U3 poauTenei
aaBs, a A4pyroro:
A) AABB;
5) AABB;
B) AaBs.

B) 50% 6enbix 1 50% YepHbIX.

7. OnpepgennTe reHOTUN POAMUTENLCKUX PACTEHUI
ropoxa, eciv Npu UxX CKpeLumMBaHmMm obpa3osanocb
50% pacteHuit ¢ xkentbimu 1 50% - ¢ 3eneHbimm
ceMeHaMM (peLeccuBHBbIN NPU3HaK):

A) Aaxaa;

B) AaxAa;

B) AAxAa.

8. KakoBa BeEpOATHOCTb POXKAEHUA BbICOKMX AeTeN y
reTepo3nroTHbIX po,u,MTeneﬁ C HU3KMM pOCTOM
(HM3KOPOCNOCTb AOMUHUPYET HaZ BbICOKMM POCTOM):

A) 0%;

B) 50%;

B) 25%.

9. B pe3ynbTaTe CKpeLmBaHNA pacTeHUI HOYHOM
KpacaBuLbl C 6enbimu 1 KpacHbIMU LBETKaMMU
NoJIy4YnIM NOTOMCTBO C PO30BbIMM LBETKAMM, TaK KaK
HabnopaeTca:

A) NpoMeKyTOYHOe Hacnef0BaHUE;

B) ABNeHMe NONHOro 4OMUHUPOBAHNUS;

B) cuenneHHoe HacneLoBaHWe

NPW3HaKOB.

10. Mpu cKpeLmBaHNUN KPOJIMKOB C MOXHATOM U
rNafKoM LWepCTblo BCe KPOJibYaTa B MOTOMCTBE MMENU
MOXHaTYIO WwepcTb. KakaA 3aKOHOMEepHOCTb
Hacnef0BaHUA NPOABUAACL NPU 3TOM:

A) HenonHoe AOMUHUPOBAHWE;

B) He3aBWcKMMOe pacnpeseneHue

NPW3HaKOB;

B) egHOO6Bpasve NepBOro NOKONEHUS.
11.Mpw cKpeLLmBaHUN reTepo3nroTbl C FOMO3UTOTON
[01A TOMO3MIOT B NOTOMCTBE COCTaBUT:

A) 0%;
B) 25%;
B) 50%.




BapuaHnt 1
3adaHus:
1.  HanuwuTe npumep reHoTUNa OpraHU3Ma:
A) roMO3UroTHOrO MO PELLECCUBHOMY aento;
B) reTepo3nroTHOro opraHusma.
2. OnuwuTe NoApPO6HO CBOMMM CIOBAMM CMbICA
HUXXenpmseaeHHbIX TEOMUHOB!
+ leHoTvn;
#+ KomniemeHTapHOCT;
#+ HenonHoe fOMUHMPOBaHWe.

3.BbibepuTe Tpy NPaBUAbHbIX OTBETA:

3acnyramu . MeHaena aBnaeTca 1o, YTO OH Brnepsble:
A) pa3paboTan 0OCHOBHOM MeToA, reHEeTUKN — MeTos,
rmbpuaoaorMyeckoro aHanunsa;

B) M3yunn HacnesoBaHMeE NPU3HAKOB, reHbl KOTOPbIX
Haxo4ATCA B O4HON XPOMOCOME;

B) ycTaHOBMA OCHOBHbIE 3aKOHOMEPHOCTU
Hac/nef0BaHUA NPU3HAKOB;

I [lOKa3an 3aBUCUMOCTb MEXAY YCI0BUAMM Cpespbl U
reHoTMNOM OpraH13Ma;

[) 3yunn HacnefoBaHMe NPU3HAKOB, FeHbl KOTOPBIX
Haxo4ATCA B Pa3HbIX XPOMOCOMaAX;

E) pa3paboTan oCHOBHbIE NOMOXKEHMSA XPOMOCOMHOWM
TEOPUU HaCNeACTBEHHOCTY.

4.KaKkne 13 nepeuncneHHbIX HUXKe YyTBEPKAEHUM
HenpaBWU/bHbI:

A) reHbl, onpeaensatowpme pasHble NPU3HaKM,
Ha3bIBAKOTCA aNsie/IbHbIMK;

B) COBOKYMHOCTb reHOB OpPraHM3Ma COCTaB/IAET ero
deHoTUR;

B) npumepom aHaIM3NPYIOLLLErO CKPEeLLMBaHNA MOXKET
CNYXUTb CKpewmBaHme AAxaa;

I') rpynnbi cCLEenneHns reHoB HaXoAATCA B Pa3HbIX
XpOMmocomax;

[1) nonoBble XpOMOCOMbI Ha3bIBAKOTCA ayTOCOMaMM;

E) HOBOOGPa30BaHMA BO3HMKAIOT NPU B3aUMOAENCTBUM
pa3HbIX reHOoB.

5.PewwuTe 3apavy:

Y yenoBeKa reH A/IMHHbIX PECHUL, LOMUHUPYET
Hag reHoM KOpPOTKUX pecHuL,. eHLWwuHa ¢
OJMHHBIMW PECHMLLAMM, Y OTLLA KOTOPOW PecHULbI
6bI/IN KOPOTKMMMU, BbILLIA 3aMY3K 338 MYKUYUHY C
KOPOTKUMMU PECHULLAMM.

a) CKONbKO TUNOB rameT 06pasyeTca y KeHLWUHbI?
6) Ay MyXYMHbI?

B) KakoBa BepOATHOCTb POXKAEHUSA B JlaHHOM
cembe pebeHKa C A/IMHHbIMU PeCcHULAMU?

r) CKo/IbKO pa3HbIX reHOTUMNOB MOKET BbITb Y
JeTel B 3TON cembe?

a) A deHotTunos?

BapuaHT 2
3adaHus:
1. HanuwwuTte Nnpumep reHoTUNa opraHM3ma:
A) OMreTepo3UroTHOro OpraHN3ma;
b) roMO3U1roTHOrO MO AOMWHAHTHOMY
annenio.
2. OnuwmnTe noapobHO CBOMMM CIOBaMM CMbIC/
HUXKEeNnpUBeaeHHbIX TEPMUHOB:
+ Annenb;
# [MnoTesa YNCTOTbI rameT;
+ 3dnucras.

3.BbibepuTe Tpn NpaBUAbHbIX OTBETA:

Mpy MOHOrMBPUAHOM CKpPELLMBAHMMN UCXOAHbIE
poantenbckme GopmMbl AONMKHDI:

A) OTHOCUTBCA K PasHbIM BUAAM;

B) oTHOCKTLCA K OAHOMY BUAY;

B) 6bITb rOMO3UIOTHbIMMU;

I') OTIMYaTbCA MO OAHOW Nape NpPU3HaKoB;

[l) 6bITb reTepo3nUroTHLIMMK;

E) oTAanyaTbCA MO HECKONBbKMM NMapam NPU3HaKoB.

4.KaKune 13 nepeyvyncieHHblX HUKE YTBEPKAEHWUN,
KacaloLLmxca HacneA0BaHWA, CLLENIEHHOrO C MOJIOM,
NpaBUbHbI:

A) Habop NONOBbLIX XPOMOCOM CaML,a Nt06Oro BUAA
YKMBOTHbIX 0603HauaeTcs, Kak XY;

B) Y-XpomMocoma CoepKUT BCE reHbl, anneibHble
reHam X-Xxpomocombl;

B) npu3HaKM, cuenieHHble ¢ X-XPOMOCOMO,
NPOABAAIOTCA Y MY>KYMH HE32BMCUMMO OT
OOMMHAHTHOCTU UK PeLLeCCUBHOCTY;

I') KeHWMHa — HoCUTeNbHMLLA reModUNm ¢
BEPOATHOCTbIO B 50% nepenact reH remoduanm
CBOUM JeTAM;

[) cbiH HocUTeNbHULUbI MMeeT 100% BepOoATHOCTb
3aboneTb remopunnen;

E) XpOMOCOMbI, OAMHAKOBbIE Y CamLLa U CAMKK,
Ha3bIBAKOTCA ayTOCOMaMM.

5.PewwuTe 3agauy:

Y cobak BucaYMe ywn 4OMUHUPYIOT Hag,
cToaunMu. MNpu cKpewmBaHUM reTepo3nroTHbIX
cobaK c BUCAYMMM yLaMm M cobaK Co CTOAYMMM
ywamu nonyuymnm 214 weHKos.

a) CKonbKo TUMNOB rameT obpasyeTca y cobakm
CO CTOAYUMM YLIAMK?

6) CKoNbKO pasHbix peHoTunos byaet B F17?

B) CKONbKO pasHbix reHoTUnoB byaeT B F1?

r) CKO/IbKO reTepo3nroTHbIX *KMBOTHbIX OYyAET B
F1?

4) CKONIbKO KMBOTHbIX C BUCAYMMM YLIAMM
6ynet B F1?




OTBeTbI:
Bapuanm 1:  16; 2a; 3B; 46; 5a; 6a; 78; 88; 98; 108; 116.
3apaHue Nol: A) aa; BB; bB) Aa; Bs.
3apaHune Ne2:
[eHOTMN — COBOKYMHOCTb reHOB OpraHM3ma.

KomniemeHTapHOCTb — A OMOJIHUTE/IbHOCTb; B3aMMOLENCTBME F€HOB, MPU KOTOPOM LOMUHAHTHbIE
aNnenv AByx reHoB Npu COBMECTHOM HaxOXAEHWM B reHOTUNe 06yCc1aBMBatoOT Pa3BUTNE HOBOTO
dbeHoTUNa NO CPaBHEHMUIO C TeM, YTO 0BYCNaBAMBAET KaXKAbl FEH B OTAE/bHOCTMU.

HenosHoe 4OMMHMPOBaHME — AOMUHAHTHbIN reH He MOIHOCTbIO NMOAaBAAET PELLECCUBHbIN,
NOABAAETCA MPOMENKYTOUHbIN NPU3HAK.

3apaHme Ne3:aB g

3apgaHne Ned:ab6rp

Bapuanm 2: 16; 28; 36; 48; 56; 6a; 7a; 88; 9a; 108; 118.

3apanHue Nel: A) AaBs; B) AA; BB.

3apaHme No2:

Annenb — napa reHoB, onpeaenArLWwmnx pasBuTMe 04HOro NPM3HaKa.

fMnoTesa YMCTOTbI FameT — npu 06pa3OBaHMM NONOBbIX KNETOK, B KaXXKAYyH0 raMeTy nonagaet oanH
reH U3 annesibHol napbol.

3nucTas — annenm oAHoro reHa NoAaBAAOT AelCTBUE annenei Apyroro reHa.
3apaHue Ne3:6 BT

3apaHne Ned:Bre
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