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MHOSACHUTEJIBHAS 3AIIMCKA

[Iporpamma no yueOHOMy mnpeamety "buonorus" (nanee - Ouojorus) Ha
YpOBHE cpeaHero oOiiero oopa3zoBaHusi pazpaboTaHa Ha ocHoBe DeneparbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii @eaepaunny,
OI'OC COO, Konuenuuu mnpenojaBaHus ydeOHoOro mnpeamera «buonorus» wu
OCHOBHBIX MOJIOKEHUH (penepanbHON paboyeil mporpaMMbl BOCITUTaHUS.

VYyeOnbiii npenmet «buonorus» yriayoaéHHoro ypoBHs usydyenus (10 kimacca)
ABJIIETCS OJIHUM W3 KOMIIOHEHTOB IpeIMETHON oOnactu «EcTecTBeHHO-Hay4YHbIE
npeametel». CornacHo mnonoxeHusmM OI'OC COO npodunbHble y4ueOHBIC
OpeIMEeThl, H3y4yaeMble Ha YIUIYOJIEHHOM YypOBHE, SBISIIOTCA CIOCOOOM
muddepennmanu  O0y4eHUsT Ha YpPOBHE CpelHero oOiiero oOpa3oBaHHUs U
OpU3BaHbl 00ECHEeUYUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIHMM, CPEIHUM
o01uM, cpeHUM NpodecCHOHANBHBIM U BhICIIMM 0OpazoBaHueM. B To xe Bpems
KOKIbIA W3 O3TUX Y4YEOHBIX MPEIMETOB JOJKEH OBbITh OpPUEHTUPOBAH HA
NPUOPUTETHOE pEIICHHE 00pPa3oBaTENIbHBIX, BOCIUTATEIBHBIX W Pa3BUBAIOIIUX
3a/lay, CBSA3aHHBIX C MpodopueHTaeil o0y4aromMuXcss U CTUMYJIMPOBAHHEM
MHTEpeca K KOHKPETHOM 00JlacTh Hay4yHOTO 3HAHUS, CBSI3AHHOTO C OHMOJIOTHEH,
MEIUIMHOM, SKOJIOTHEH, TICUXO0JIOTUEHN, CIOPTOM HJIM BOEHHBIM JICJIOM.

[Iporpamma no yueGHoMy nipeameTy "buonorus" naér npeacraBieHue o Henu
U 3a/1auax u3ydeHus yuyeOHoro npenmera «buonorus» Ha yriayOoja€HHOM YpOBHE,
omnpejensieT o00s3arenbHOoe (MHBapUAHTHOE) TPEJAMETHOE COJepkKaHue, €ro
CTPYKTYpUpPOBAaHHME II0 pa3feiaaM M TeMaM, paclpeleleHue 10 Kiaccam,
PEKOMEHyeT TMOCJIeI0BaTeIbHOCTh U3Y4YEHUsI y4eOHOTO Marepuana C y4&Tom
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€d, JIOTMKM Y4eOHOro Impoiiecca,
BO3PACTHBIX 0COOCHHOCTEH o0y4Jaronuxcs. B mporpamme mo 6uoioruu peaan3oBaH
MPUHIIAI IPEEMCTBEHHOCTH C U3yUYE€HHUEM OMOJIOTHH Ha YPOBHE OCHOBHOT'O OOIIIETO
oOpa3zoBaHus, Omaromaps YeMmMy MpPOCMATPUBAETCA  HAMPABIECHHOCTh  Ha
MOCJIEyIOee pa3BUTHE OWOJIOTMUECKUX 3HAHWM, OPUEHTHPOBAHHBIX Ha
(GopMuUpOBaHHE  €CTECTBEHHO-HAYYHOTO  MHMPOBO33PEHHS,  HKOJIOTUYECKOTO
MBILUICHUS, IPEACTABIECHUH 0 3J0pOBOM 00pa3e KHU3HU, HA BOCIIUTaHNE OEPEKHOTO
OTHOIICHUS K OKPY’KaroIel MpUpOaHOM cpee. B mporpamMmMe mo OMOJIOTHH TaKKe
MOKa3aHbl BO3MOXHOCTHM YydeOHOro mnpeaMera «buojorus» B peanu3anuu
tpeboBanuit ®I'OC COO Kk mIaHUPYEMBIM JUYHOCTHBIM, METANpPEIMETHBIM U
MPEIMETHBIM pe3ybTaTaM 00y4ueHus U B JOPMUPOBAHNHN OCHOBHBIX BHJIOB Y4EOHO-
MO3HABATENIbHON JEATENbHOCTH OOYYaloIIMXCsl IO OCBOCHHMIO COACPIKAHMS
OMOJIOrMYECKOTO 00pa30BaHMs Ha YPOBHE CPEIHETO 00IIIero 00pa3oBaHus.

VY4eOnpiii npeameTr «bruonorus» Ha ypoBHE CpeaHero o0Imero oopa3oBaHUs
3aBepluaeT OMoNornyeckoe 00pa3oBaHue B IIKOJIE U OPUEHTUPOBAH HA PACIIUPEHUE
1 yriayOJieHre 3HaHUW 00y4YaroIIuXCcs O dKUBOW MPUPOJIE, OCHOBAX MOJICKYJIAPHOU U



KJIETOYHOU OMOJ0oruu, SMOPUOIOTUN U OMOJIOTUU PA3BUTHUSI, TEHETUKH, CEJICKIIUU,
OMOTEXHOJIOTUH, IBOJIOIIUOHHOTO YUYCHUS U SKOJOTHH.

N3yuenne yueOHOro mpeamera «buonorus» Ha yriiyOJIeHHOM YpOBHE
OPUEHTHPOBAHO Ha TMOATOTOBKY OOYYaIOMIMXCS K MOCIEAYIOUEMY MOJYYEHUIO
OMOJIOTMYEeCKOro  o0pa3oBaHUsI B By3aX M OpraHuM3aluiaxX  CPEIHEro
npodeccruoHanbHOro oopa3zoBanusi. OCHOBY €ro COAEpX aHUsl COCTABIIAET CUCTEMA
OMOJIOTMYECKUX  3HAHUM, TMOJYYEHHBIX TMPU U3YYEHUH  OOydYarOIIUMUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX Pa3ejoB OMOJOTHH HA YPOBHE OCHOBHOTO
oOmero oOpaszoBanusi, B 10 kijacce 3TW 3HAHMS TOJYy4yalT pas3BuTue. Tak,
pacuiupeHbl U yriayOJieHbl OHOJIOTMYECKHWE 3HAHUSI O PACTEHUSX, >KUBOTHBIX,
rpubax, OaKTepusiX, OpPraHU3ME YEJIOBEKa, OOIIMX 3aKOHOMEPHOCTSAX IKU3HH,
JTOTIOJTHUTENIBHO BKJIIOUEHBI OMOJIOTUYECKUE CBEJICHUS IPUKIATHOTO U TOMCKOBOTO
XapakTepa, KOTOPbIE€ MOXKHO HCIOJb30BATh KaK OPUEHTHPHI JIJISI MOCIETYIOIIETO
BbIOOpa mpodeccun. Bo3mokHa Takke HHTETrpanus OWOJOTHYECKUX 3HAHUU C
COOTBETCTBYIOIIUMHU 3HAHUSIMU, IMOJYYCHHBIMH OOYYAIOIIMMUCS TPU HU3yYECHUH
bu3uKH, XUMUH, Teorpaduu U MaTEMaTHUKH.

CtpykTypa mnporpamMmbl 1o yueOHOMYy mnpeamery "buomnorus" otpaxkaet
CHUCTEMHO-YPOBHEBBIH M DBOJIIOIMOHHBIA TMOJAXOJBI K H3YYEHHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpPHBIE ISl )KUBBIX
CUCTEM Pa3HOTO YPOBHSI OpraHU3alllM, SBOJIIOIMHA OPraHUYECKOTO MUpa Ha 3emiie,
COXpaHEeHUs OMOJIOTUYECKOro pa3HooOpa3us maneTsl. Tak, B 10 kimacce uzyyarorcs
OCHOBBI MOJIEKYJISIDHOW H KJIETOYHOW OHOJOTHUH, SMOPUOJIIOTHH U OHOJIOTHH
pa3BUTHsI, TEHETHUKU M CEJICKIUU, OMOTEXHOJOTMH U CHUHTETHYECKOW OHOJIOTHuH,
AKTyIM3UPYIOTCSl 3HAHUA OO0ydYarouuxcss 1Mo OOTaHMKE, 300JI0TUH, AHATOMUH,
(H3HOJIOTHH YeTIOBEKA.

VYyeOubiii  mpeamer  «buonorus»  mpu3BaH  00ECHEYUTh  OCBOCHHE
00y4JaromMUMHCS OMOJOTUYECKUX TEOPUH U 3aKOHOB, UJIEH, MPUHITUIIOB U MPaBUJI,
JIe)KAIIMX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOCHHH, MHOTOOOpa3WH M OCOOEHHOCTAX KICTKH, OpraHu3Ma, IOMYJISIUH,
OMOIIeH03a, SKOCUCTEMBI, O BBIIAIOMINXCA HAYYHBIX JOCTHXKEHUSX, COBPEMEHHBIX
MCCJICIOBAHUSX B OMOJIOTHH, IPUKJIAAHBIX aCTeKTaX OMOJOoTHYecKux 3HaHui. [
pa3BUTHS U TOIJCPKAHUS HWHTEpeca OOy4arolmuXxcsi K OWOJIOTMH Hapsay Co
3HAYUTENIbHBIM 00BbEMOM TEOPETHUYECKOTO MaTepuaja B COAECP)KAHUHU MPOTrPaMMBbl
Mo OMOJIOTHH TPEITyCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAHOBIICHUS W Pa3BUTHS
TOW WJIM MHOU 00J1aCTH OMOJIOTHH, BKJIAJIOM OTCUECTBECHHBIX U 3aPYOCKHBIX YIEHBIX
B pElIEHHE BaXKHEHIIINX OMOJIOTMUYECKUX U IKOJIOTUYECKUX MPOOIIeM.

Lens n3yuenus: yueoHoro npeameta «buonorusy» Ha yriayOn€HHOM ypOBHE —
OBJIajiecHue  OOy4YalolMMHCS  3HAHUSIMH O  CTPYKTYPHO-(DYHKIMOHAIBbHOU
OpraHu3alMy SKUBBIX CHCTEM pa3HOr0 paHra ¢ MpPUOOPETeHUE YMEHHI



MCIIOJIb30BaTh 3TU 3HAHUS B (POPMUPOBAHUU MHTEpECA K ONPENeNEHHONW 00nacTu
po(ecCUOHaNbHON NI€ATENbHOCTH, CBSI3aHHOM C OWOJIOTHE, WM K BBIOOpPY
y4eOHOr0 3aBeICHUS JIJIsl IPOJAOIKEHUS OUOJIOTHYECKOT0 00pa30BaHUsI.

JlocTmwkeHnue TienM wW3ydeHUs ydeOHoro mpeamera «buonorus» Ha
yriy0aEHHOM YPOBHE 00SCIIEYMBASTCS PEIICHUEM CIICAYIOIINX 3a/1a4:

OCBOCHHE OOYYAIOIIUMHUCS CUCTEMbl OMOJIOTMYECKUX 3HAHHUM: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSX, KOHIICTIIIHUIX, TUITOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
MpaBUIIaX, COCTABJISAIONINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTHHY MHPA; O
CTPOSHUHU, MHOT0OOpa3uh M OCOOCHHOCTSAX OWOJIOTHYECKUX CHCTeM (KJIEeTKa,
OpraHu3M, MOMYJISAIus, B, OMOreoleHos3, ouocdepa); o BhIIAIOIIUXCS OTKPBITUSIX
Y COBPEMCHHBIX MCCIICIOBAaHUSAX B OMOJIOTHH;

O3HAKOMJICHHE OOYyYaIOIIUXCA C METOJAMH IIO3HAHMS JKUBOW TPHUPOIBI:
UCCIICIOBATEIbCKUMH ~ METOJAaMH  OHMOJIOTHYECKUX HayK (MOJICKYJISAPHOW W
KJICTOYHOM OMOJIOTUH, SMOPHUOJIOTHH ¥ OWOJIOTHH Pa3BUTHS, TCHCTHKHU U CCJICKITUH,
OMOTEXHOJOTHMM M CHHTCTUYCCKOM OMOJIOTHM, IIaJICOHTOJIOTUH, SKOJOTHH);
METOJIaMH CaMOCTOSITCIIBHOTO TPOBEACHUS OHWOJOTHYCCKUX WCCIICIOBAaHUN B
nabopatopun W B mpupojae (HaONIOACHWE, W3MEPCHHE, OKCIICPUMECHT,
MOJICTTUPOBAHUE);

OBJIQJICHUE OOYyYaIOIUMHCS  YMEHUSIMHU: CaMOCTOATEIBHO  HaXOIUTh,
aHAJM3UPOBATh M HCIOJIb30BaTh OMOJOTHYECKYIO WH(POPMAIUIO; IOJIb30BATHCS
OMOJIOTUYECKON TEPMHUHOJIOTHEH W CHUMBOJIMKOM, YCTAaHaBJIMBATh CBSI3b MEXKIY
pa3BuUTHEM OHWOJIOTHM ¥  COLMAIBHO-JKOHOMHYECKUMH U  DKOJOTHUUYECKUMH
npoOjieMaMH YeJIOBEUeCTBA; OICHUBATH ITOCIEJCTBUSI CBOCH ACATEIHLHOCTH IIO
OTHOIIICHUIO K OKPYXAIoIIeH MPUPOIHOU cpene, COOCTBEHHOMY 3J0pPOBBIO H
3MI0POBBIO  OKPYKAIOIIUX JIIOJeH; OOOCHOBBIBAaTH M  COOJIFOAATH  MEPHI
npoduIakTUKH WHOEKIIMOHHBIX 3a00JICBAHMUM, MpaBHIa MOBEACHUS B IPUPOJE U
obecrieueHus1 OE30MMaCHOCTH COOCTBEHHOW JKM3HEACATEILHOCTH B YpPE3BBIYAHBIX
CUTyaIlusX TMPUPOJHOTO W  TEXHOTGHHOTO  XapakTepa; XapaKTepH30BaTh
COBpPEMEHHBIC HayIHBIC OTKPBITHS B 00J1acTH OMOJIOTHH;

pa3BUTHE y 00yUYaAIOIINXCSI HHTEIIEKTYaIbHBIX M TBOPUYECKHUX CITOCOOHOCTEH B
Mporecce 3HAKOMCTBA C BBIJIAIOIIUMHCS OTKPBITUSAMH K  COBPEMECHHBIMHU
HCCIICIOBAHUSIMU B OWOJIOTHH, pEIIaeMbIMH €10 IMpo0JieMaMu, METOHOJOTHEH
OMOJIOTMYECKOTO UCCIICIOBAHMS, IIPOBEICHUS YKCIIEPUMEHTATBHBIX HCCIICIOBAHHM,
peleHus: OMOJOTMYECKUX 3a7ay, MOJCIUPOBAHUS OHOJOTHYECKUX OOBEKTOB M
MPOIIECCOB,;

BOCITUTAHHE Y OOYYaAFOIIUXCS IIEHHOCTHOTO OTHOIICHUS K JKHBOW MPHUPOJE B
IIEJIOM U K OTJSIBHBIM €€ 00BbEKTaM U SBJICHUSIM; (POPMHUPOBAHHUE IKOJIOTHICCKOM,
TCHETHYCCKOM I'PAMOTHOCTH, OOIEH KyIbTyphl IOBSACHHUS B PUPOJIC; HHTETPAIIH
€CTECTBCHHO-HAYYHBIX 3HAHHM;



npuoOpeTeHre  OOy4YaloIIUMHUCS  KOMIETEHTHOCTH B  PalMOHAIBHOM
MPUPOAOIIOIB30BaHNH (COOJIIOIEHHNE TIPABUII IOBEICHMSI B IPUPOJIE, OXPAHbI BUJIOB,
IKOCHUCTEM, OHOCc(ephl), COXPAHEHHH COOCTBEHHOIO 3J0pPOBbsi U 3JI0POBBS
OKpYyXKaromux Jojeid  (coOmrogeHuss Mep NpoMIakTUKU — 3a00JeBaHUU,
oOecrieyeHue 0€30MaCHOCTU KU3HENEATEIbHOCTH B YPE3BBIYAHHBIX CUTYyaIUSIX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJOrMYECKUX 3HAHUN U YMEHUH B TOBCEIHEBHOM JKU3HU;

co3ZgaHue  YCJIOBUM  JJid  OCO3HAHHOIO  BbIOOpa  OoOydHarouuMmucs
VHIUBHUAYaTbHOU oOpaszoBaTeabHON TPAEKTOPHUH, CrocoOCTBYIOIIEH
nocieaymomeMy npodecCHOHAaTbHOMY CaMOOMNpPENENEeHNI0, B COOTBETCTBUU C
UHAUBUAYaTbHBIMU MHTEPECAMH U MOTPEOHOCTSIMU PETHOHA.

OO61iee 4MCcI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OUOJIOTMH Ha YIIIyOJICHHOM
ypOBHE cpeniHero obmiero oopazoanus B 10 kiacce cocrasisier 102 vaca (3 yaca B
HEJIEIIO0)

OT60p opraHu3anmoHHBIX (HOPM, METOJOB U CPEACTB OOyUeHHs] OHMOJIOTHUU
OCYIIECTBIISIETCSI ¢ YYETOM CHIEHM(PUKH €ro COAEp>KaHWsS M HANpPaBICHHOCTU Ha
OpOJOJKEHHE OMOJOTrMYEeCKOro 0o0pa3oBaHUs B  OpraHU3alUSgX CPEIHEro
po(ecCHOHAIBLHOTO U BBICIIET0 00pa30BaHUs.

O0s3aTenbHBIM yCIIOBUEM MTPU 00YUEHHH OMOJIOTHUN Ha YIIIyOJIEHHOM YpOBHE
ABIIIETCS TIPOBEJEHUE JTaOOpaTOPHBIX U TMpaKTUUECKuX pador. Takxke ydacTue
0oOy4JaromuXcs B BBIOJIHEHUH MPOEKTHBIX U y4eOHO-UCCIIeN0BATEIbCKUX PaboT,
TEMaTUKa KOTOPBIX OMpPENENsAeTCs yYuTeIeM Ha OCHOBE UMEIOIIMXCS MaTEPUATIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX IPUPOIHBIX YCIOBHIA.



COILEPKAHUE OBYYEHUA

Conepxxanue nOporpaMmbl, BBIJICIICHHOE KYpPCUBOM, HE BXOAUT B IPOBEPKY
rocyJaapcTBeHHou utorosoit arrectauuu (I'MA).

Tema 1. buoJiorusi Kak HayKa

CoBpemeHHasi OuoOJIOTHSI — KOMIUIEKCHas Hayka. Kpatkas ucropusi pa3BUTHS
Oouosioruu. buonornueckue HaykKu 1 U3ydaeMble UMHU poosiemMbl. DyHIaMeHTaNbHbBIE,
MIPUKJIAJIHBIE U TIOMCKOBBIC HAYYHBIE UCCIIEIOBAHUS B OMOJIOTHH.

3HaueHue OHOJOTMM B (OPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAyUYHOU
kaptuHbl Mmupa. [lpodeccun, cBsizanHbie C Owuojorueil. 3HaueHue OUOJIOTUU B
NPAKTUYECKON  JEATENIbHOCTA  YEJIOBEKAa: MEAMIMHE, CEIbCKOM  XO3SIICTBE,
MPOMBIIIEHHOCTH, OXPaHe MPUPO/IBI.

JdemoHcTpanuun

[Hoptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapBuH, V.
I'apsen, I'. Menpens, B. U. Bepuanckuii, 1. I1. Ilagnos, U. 1. Meunukos, H. U.
Basunos, H. B. Tumodees-Pecorckuii, JIx. Yorcon, ®@. Kpuk, JI. K. benses.

Tabmumpelr u cxembl: «CBsI3b OHOJIOTHM C JPYrUMU Haykamuy, «Cucrema
OMOJIOTMYECKUX HAYKY.

Tema 2. 7)KuBble cuCcTEMBbI U UX U3YUYeHHE

JXuBble cucTeMbl Kak npeameT uydeHus: 6uonorun. CBONCTBA KUBBIX CUCTEM:
€IUHCTBO XUMHYECKOTO COCTaBa, JHUCKPETHOCTb W LEJIOCTHOCTh, CJIOXKHOCTh U
yHOPAI0YEHHOCTh CTPYKTYPBHI, OTKPBITOCTb, caMOOpraHu3anus,
CaMOBOCIIPOM3BEAECHUE, PA3IPAXKUMOCTh, U3MEHUNBOCTh, POCT U Pa3BUTHE.

YpoBHU OpraHH3aliy KUBBIX CUCTEM: MOJIEKYJIAPHBIN, KJIETOUHBIH, TKAHEBBIH,
OpraHW3MEHHBIN, MOMYISAIMOHHO-BUIOBOM, YKOCHCTEMHBIH (OMOTeOIeHOTHYECKHUI),
ouocdepnsrii. [Iporeccsl, mpoucxoasiire B )KUBbIX cucteMax. OCHOBHBIEC MPU3HAKU
xuBoro. Ku3up kak gopma cymiecTBoOBaHMs Marepuu. Hayku, m3zydaroniue >KuBbIC
CUCTEMBI Ha Pa3HBIX YPOBHIX OPraHU3ALUY.

N3yuyenue xuBbIX cucteM. Meroasl Ouonormdecko Hayku. HaOmionenwue,
U3MEpPEHUE, IKCIIEPUMEHT, CUCTeMaTu3auus, meraaHanus. [lonsatue o 3aBucumon u
HE3aBUCUMOW nepeMeHHou. [IlnannpoBanue skcniepumenta. [loctaHoBKa u npoBepka
runote3. HyneBas rumotesa. [lonstne BuIOOpKM M €€ HOCTOBEpHOCTH. Pa3dpoc B
Oouonornyeckux JaHHBIX. OIEHKAa JIOCTOBEPHOCTH TMONYYEHHBIX PpE3yJIbTaTOB.
[IprunHbI HCKAXKEHUS PE3YIABTATOB dKCepuMeHTa. [[IoHsITHE CTaTUCTUYECKOTO TECTa.

JdemoncTpanuun

Tabnuibl u cxembl: «OCHOBHBIE MPU3HAKU KU3HNY, «broTornueckrne cucteMsl»,
«CBOWCTBA )KUBOU MaTepun», «YpOBHU OpraHU3AIUU KUBOU MpUpob», «CTpoeHue
KUBOTHOM KIETKN», «TKaHM >KUBOTHBIX», «CHUCTEMBl OpPraHOB YEJIOBEYECKOIO
opranuszmay, «buoreouenosy, «buochepar, «MeTobl U3yUeHUs KUBOU MPUPOIBI».



O6opynoBaHue: nabopaTopHoe 000pyAOBaHUE ISl MPOBEACHUSI HAOIOJICHHUM,
U3MEpPEHUH, DKCIIEPUMEHTOB.

IpakTuueckas padora «lcronb3oBaHuE Pa3IMUYHBIX METOJIOB MPU U3YYCHUU
YKUBBIX CUCTEM).

Tema 3. buoJiorusi KJieTKku

Kinetrka — cTpykTypHO-GyHKIIMOHATBHAS €IUHUIIA KUBOTO. VICTOpUST OTKPBITHS
kietku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. lneitnen,
P. BupxoB). OCHOBHBIE MOJIOKEHUS COBPEMEHHOM KJIETOYHOU TEOPHH.

Metoapl  MOJEKYJISIPHOM UM KJIETOYHOM  OHOJIOTHMU:  MHUKPOCKOMMS,
xpomatorpadus, 31eKTpodope3, METoJ MEUYEHbIX aToMOB, au(depeHInaIbHOe
HeHTpUyrupoBaHue, KyJIbTUBUPOBAHUE KIIETOK. M3yueHue oukcuposanHvix Kiemox.
OnexkTpoHHass ~ MUKpockomnusi.  Kongokanvnas — muxpockonus. — Bumanwvnoe
(npusicusneHHoe) usyieHue Kiemox.

JdemoHcTpanuun

IToptpetsl: P. I'yk, A. JleBenryk, T. IlIBann, M. lIneitaen, P. Bupxos, K. M.
bap.

Tabnuupl u cxembl: «CBETOBOW MHUKPOCKOM», «IEKTPOHHBIM MHUKPOCKOID,
«ctopus pa3BUTUS METOA0B MUKPOCKOTTUI.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, MHKpPOIPENapaThl PaCTUTEIbHBIX,
KUBOTHBIX M OAKTEpUANbHBIX KIIETOK.

IIpakTnueckas padora «l3ydyeHne MeETONOB KIETOYHOM  OHOJIOTHU
(xpomatorpadusi, anexrpodopes, nuddepeHimanbaoe eHTpudyruporanue, [1LIP)».

Tema 4. Xumnueckasi OpraHu3anms KJIeTKH

XUMHYECKUN COCTaB KIETKA. Makpo-, MUKPO- U YJIBTPaMUKPO3JIEMEHTHI. Boma
U e€ poJib KaK pacTBOPUTENS, PEareHTa, y4acTHE B CTPYKTYPHUPOBAHUU KIETKH,
TEIUIOPETYISIMU. MUHepaabHbIe BEIIECTBA KIETKHU, UX OMOJOTHYecKas poiib. Porb
KaTHOHOB M AaHMOHOB B KJIETKE.

Opranuueckue BellecTBa KJIETKH. buomorndeckne nonumepsl. benku.
AMUHOKHUCTIOTHBIA cocTaB OenkoB. CTpyKTypbl OenkoBoil Moinekyibl. [lepBuunas
CTpYKTypa Oeika, NeNnTUaHas CBsI3b. BTopuuHasg, TpeTU4Has, YETBEPTUUHAsS
cTtpykrypel.  Jlenarypamus.  CoiictBa  OenkoB.  Knaccudukammst — OenkoB.
buonornyeckue pynkumun 6emkoB. [Ipuonsi.

VYrneBoasl. MoHOcaxapuipl, AUcCaxapuibl, OJUrOCaXxapuibl U IMOJIUCAXAPUIBL.
OOmuii 1aH CTPOCHUS U (DU3UKO-XUMHYECKHE CBOMCTBA yIiIeBO0B. bromornueckue
(GYHKITUU yTIEBOJIOB.

Jlumunpet. [uapodunbHO-rUAPOGOOHBIE cBOWcTBAa. Kiaccubukamnus IUMHUIOB.
Tpurmunepunsl, ¢GocPoaunmuasl, BOCKH, CTepouAbl. buomornueckue QyHKIUU
munaaoB. OOmme CBOMCTBA OMOJOTHUYECKUX MEMOpPaH — TEKYy4eCTh, CIIOCOOHOCTH K
CaMO3aMBbIKaHUIO, TTOJIYITPOHUIIAEMOCTb.



HyxnennoBeie xucmorel. JJHK u PHK. CtpoeHne HYKIEMHOBBIX KHCIIOT.
Hyxneotuasl. [lpunnun kommiementapHoctu. [IpaBuno Yapragda. Ctpykrypa JHK
— JIBOMHas cnupaib. MectoHaxoxaeHue u oumonorudeckue ¢pynkuuu JIHK. Bumbr
PHK. ®ynkuun PHK B kietke.

Ctpoenne ™omekynsl AT®. Makpospruueckue cBszu B Moliekyiae ATO.
buonornueckue ¢pynkuun AT®. BoccTaHOBIIEHHBIE MEPEHOCUUKH, UX (DYHKIHMHU B
kietke. /[pyeue umyxneozuompugocpamor (HTD). CexBenuponanue JJHK. Memoouwt
2EHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrpykrypHass Ouojorusi: OMOXMMHUYECKHE W OuOoPU3NUECKUE HCCIIeIOBAHUS
COCTaBa M MPOCTPAHCTBEHHOU CTPYKTYpbl OMOMOeKyl. Moodenuposanue cmpyKmypbl
U yHKYUli OUOMONIEKYT U UX KOMNIeKkco8. Komnbromeprbiil ouzatin u opeanuvecKuti
cuHme3 OUOMONEKYl U UX HENPUPOOHBIX AHATI0208.

JdemoHncTpanuun

IHoptperst: JI. [Tonunr, Jx. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankinun, O©.
Conrep, C. [Ipy3unep.

Huarpammel: «PacripeienieHne XUMUYECKUX AJIEMEHTOB B HEKUBOU MPUPOJIEY,
«Pacnpenenenne XuMHUECKUX AIIEMEHTOB B KUBOM MPUPOJIEY.

Tabmuupr u cxembl: «llepuonuyeckas TabmUIA XUMHUYECKUX DIEMEHTOBY,
«CTtpoeHue MoJIeKyJibl BOIbI», «BemectBa B coctaBe opraHuzMoBy», «CTpoeHue
MOJIeKyTbl  Oenka», «CTpYKTyphl O€IKoBOM MOJeKynb», «CTpoeHHe MOJeKy
yIIeBOJ0BY», «CTpoeHne MOJIEKYI IUIUAOBY, « HyKIenHOBbIE KUCTOThDY, «CTpOoeHHe
MoJIeKyJbl ATD».

O6opynoBaHue: XuMudeckas 1mocyzia 1 000pyJ1oBaHue.

JlabopaTtopnas pabdora «OOHapyxXeHHE OEJIKOB C TMOMOIIbIO KayeCTBEHHBIX
peaKIum».

JlabopaTopHasi padorta «/ccneqoBaHne HYKJIEMHOBBIX KUCIOT, BBIACICHHBIX U3
KJIETOK Pa3JIMYHbIX OPTraHU3MOB).

Tema 5. CTpoeHne U PyHKIUMN KIETKH

Tunbel KIETOK: JyKapuoTHYeCKass U Mpokapuotuyeckas. CTpyKTypHO-
byHKITMOHAIbHBIE 00pa30BaHMS KICTKH.

Ctpoenue mpokapuoTH4YecKor KieTkd. KiieTouHas cTeHka OakTepuil U apxew.
Oco0eHHOCTH CTpOEHUs TeTepOTPO(HON U aBTOTPO(DHON MPOKAPHUOTUUECKUX KIIETOK.
MecTo u poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue n QpyHKUMOHUPOBAHHE dYKapHOTHUUECKOU KieTku. [lnazmarnueckas
MeMmOpana (rasmanemma). CTpykTypa Iuia3Matuueckoil memOpanbl. TpaHCmopT
BEIECTB Yepe3 IIa3MaTUUYecKylo MeMOpaHy: maccuBHbIN (muddy3us, obnery€éHnas
mubdy3us), akTUBHBIA (MEPBUYHBIA W BTOPUYHBIA aKTUBHBIA TPAHCIIOPT).
[Tomynmponumaemocts MemOpanbl. PaGoTa HaTpwmii-kanueBOTO Hacoca. DHAOIUTO3:



MUHOLUTO3, (parouutos. Dx3ouuTto3. Knerounas crenka. CTpykTypa U (QyHKIHH
KJIETOUHOM CTEHKU PacTeHHil, rpruOoB.

Hutomma3zma. Iluto3zons. Lutockenmer. [BuxkeHune nmToruia3mbl. OpraHouibl
kieTkd. OqHOMEMOpaHHbIE OPraHOUbI KJIETKH: 3HJoIu1azmatudeckas cetb (JIIC),
anmapaT ['oapaku, JHM30COMBI, HX CcTpoeHue U GyHKIUU. B3auMocBs3b
OJIHOMEMOpPAHHBIX OPraHouAOB KIETKU. CTpOeHUE TPaHYJISAPHOIO PETUKYIyMa.
Mexanusm Hnanpaenenusi oenxog 6 IIIC. CunTe3 pacTBOpUMBIX OenkoB. CuHTE3
KJIIETOYHBIX MeMOpaH. ['nankuii (arpanyyisipHbINA) 3HAOIIA3MATUUYECKUN PETUKYITYM.
Cekperopnast ¢yukuus annapara [onpmxu. Moouguxkayus 6Genxkos 6 annapame
Tonvoorcu. Copmuposxa benxos 6 annapame I o1v0xcu. TpaHCTIOPT BEIIECTB B KIETKE.
Bakyonu pacturenpHbix kieTok. Kiierounstit cok. Typrop.

[TomyaBTOHOMHBIE ~ OpPraHOWUIBI  KJIETKU:  MUTOXOHJPUHU,  TUIACTHJIBIL.
IIpoucxoocoenue mumoxonoputi u naacmuo. Cumbuocenes (K.C. Mepeoickosckuii, JI.
Mapeynuc). Ctpoenue u QyHKIIUM MUTOXOHAPUM U mactul. [lepBuyHbIe, BTOpUYHBIE
U CIOXHBIE  TIJIacTHAbl  (OTOCHHTE3UPYIOIUX  JYKApUOT.  XJIIOPOIUIACTHI,
XPOMOILJIACTHI, JICHKOTIIACTHI BBICIIIMX PACTSHUM.

HememOpannbie opranounbl kietku CtpoeHue U (PyHKIIMH HEMEMOpPaHHBIX
OpraHOUI0B KJIETKH. PuGocompl. IIpomesicymounvie Qunamenmeol.
MukpodunameHTsl.  AkmuHosvle  Mukpoguiamenmsi.  MpIlIEUHbIE  KIIETKH.
AxmuHnoevle KOMNOHEeHMbl HeMbluleynblX Kiemok. MukpoTpyoouku. KiieTodHbIi
neHTp. CTpoeHue U IBHKEHUE KT'YTUKOB U peCHUYEK. MUKPOTPYOOUKH IUTOTIIA3MBI.
Hentpuons. beaku, accoyuuposanmnvie ¢ MUKPOQDUIAMEHMAMU U MUKPOMPYDOOUKAMU.
Momopnuvle benxu.

SAnpo. OGonouka siapa, XpOMAaTHH, KapuOIUIazMa, SAPBINIKH, UX CTPOCHHE U
byaknuu. SnepHbiii  OenKOBBIM MaTpuKc. IIpocTpaHCTBEHHOE PacHOIOKEHUE
XpOMOCOM B uUHTephazHOM siape. Jyxpomamun u 2emepoxpomamur. benku
XpOMaTUHA — TUCTOHBI. JluHamuxka s0epHou 000a0uKu 6 Mmumo3ze. KHoepmulil
mpancnopm.

Knerounsie BritoueHusi. CpaBHUTENbHAS XapaKTEPUCTHUKA KIETOK HYKAPUOT
(pacTuTeIBHOM, JKUBOTHOM, TPHOHON).

JdemoHncTpanuun

[Toptpetsi: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmuuet u cxembl: «CTpoeHHME DJYKapHOTHYECKOW KieTkuy, «CTpoeHue
KUBOTHOM KIETKN», «CTpOEHUE PACTUTEIbHOU KIETKU», «CTpOoeHHEe MUTOXOHIPUNY,
«Anpo», «CTpoeHne NpoKapuoTUIECKOU KIETKU.

OO6opynoBaHue: CBETOBOM MHMKPOCKOI, MHKpONIpenapaTbl pPacTUTEIbHbIX,
KUBOTHBIX KJIETOK, MUKPOTIpENapaThl 0aKTEepHAIbHBIX KIETOK.

JlabopaTopHasi padora «/3yueHue CTpOCHUS KIETOK Pa3IMUHbIX OPraHU3MOBY.

IIpakTuueckas padora «/3yueHue cBOMCTB KIETOYHON MEMOpaHbI».



JlabopaTtopHass padora «JVccnemoBanue 1mnasmonv3a M JIEIUIA3MOJM3a B
PACTUTEIBHBIX KIETKAX).

IIpakTuueckas padora «/3yueHue NBUXKEHUS ITUTOIUIA3Mbl B PACTUTEIIBHBIX
KJIETKax».

Tema 6. O0MeH BeleCTB M NpeBpalliecHHe JHEPIT U B KJIeTKe

AcCUMWISIIIMA U TUCCUMUIISILIASL — JIB€ CTOPOHBI MeTabonu3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPOGHBIAN U TreTepoTpodHBIN. YdyacTue KHUCIOpoJa B OOMEHHBIX
npoleccax. JHepreTuueckoe odecreueHue kietku: npespamienne AT B 0OMEeHHBIX
nporeccax. DepMEHTATUBHBIA XapakTep peaklHMil KJIETOYHOro MeTtaboau3ma.
depMeHThI, UX CTPOEHUE, CBOMCTBA U MexaHu3M jeicTBus. KodhepmenTsl. Otnnuus
(dbepMEeHTOB OT HEOPraHWYECKUX KaTaau3aTopoB. benku-akTuBaTOophl W O€NKH-
UHTUOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEPMEHTATUBHBIX PEAKIUNA OT Pa3TUYHBIX
dbakTOpoB.

[lepBuuHbIi CUHTE3 OpraHMYECKUX BemiecTB B KkieTke. dorocuHTes.
Anokcueenublli u oxcucenHvili omocunmes y oaxmepui. Ceemocodbuparoujue
nueMeHmvl U NUSMeHmbl peakyuoHHo2o yeHmpa. Ponb XJIOpoIaacToB B mpoliecce
dotocunTe3a. CBeroBast U TemMHoOBas (asbl. Domoovixanue, Cs., Ca. u CAM-munsi
gomocunmesa. 1lpoagykTUBHOCTE (oTOCHHTE3a. BrnusHue pa3nuuHbiXx (HakTOpoB Ha
CKOpOCTh (hoTOCHHTE3a. 3HaUeHUE (POTOCHHTE3A.

XeMOCHHTES. Pa3znoobpasue OpraHU3MOB-XEMOCUHTETHKOB:
HUTpUuUIUpYOMUe OaKkTepuu, Kenezo0akTepuu, CcepodaKTepuu, BOJOPOAHBIC
OakTepuu. 3HaUCHHE XEMOCUHTE3A.

Ana’poOHbie opraHusMmbl. Buasl Opokenus. [IponykTbl OpokeHuss W HX
UCIIOJIb30BaHUE  YEJIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHH3MBI KaK  OOBEKTHI
OMOTEXHOJIOTUH B BO30YAUTENIN OOJIC3HEH.

AdpoOHBIE OpraHU3MBbl. JTallbl YHEPreTudeckoro oomena. [loaroToBUTENbHbIN
sTan. [ mKonu3 — 6eCKUCIOPOIHOE PACHICTUICHUE TITFOKO3HI.

buosiornueckoe okuciieHHE, WIM KIETOYHOE JblxaHue. Poiab MUTOXOHApPUN B
npoieccax Ouosiorudeckoro oxucieHus. Luknuueckue peakuuu. OKHCIUTEIbHOE
dochopunmpoBanue. Iuepeus membpannozo epaouenma npomoros. Cunmez ATD:
paboma npomonnou AT®-cunmaszwvl. IlpeumyiecTBa a’poOHOr0 MyTH OOMEHa
BEIIECTB TNepel aHadpOOHBIM. D(DPEKTUBHOCTD IHEPTETHUECKOTO OOMEHa.

JdemoHncTpanuun

[Moptperst: k. Ilpuctnu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Ourenbrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabmuibl 1 cxeMbl: «DoToCHHTE3», «IDHEpreTudecKuii oOMeHn», «buocuHTe3
oenka», «Ctpoenune hepMeHTa», «XEeMOCHUHTE3Y.

O06opynoBaHue: CBETOBOM MHUKPOCKOMN, OOOpYyAOBaHUE [JIsi MPUTOTOBICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.



JlabopatopHas padora «/3yueHne KaTaJuTHYECKON aKTUBHOCTH (PEPMEHTOB
(Ha mpuMepe aMuIa3bl UK KaTaias3bl)y.

Jlabopatopnas pabdora «M3yyeHue (pepMEHTATHBHOIO  paclleIICHUs
IIEPOKCH]Ia BOJOPO/IA B PACTUTEIBHBIX U KUBOTHBIX KIETKAX).

JlabopaTopHasi pa6ota «CpaBHEHHE MPOLIECCOB (OTOCUHTE3a U XEMOCUHTE3a.

JlabopaTopHasi padora «CpaBHEHHUE MTPOIIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacaeacrBennasi uHpopManus U peajin3anus eé B KIeTKe

Peakuuu matpuuHoro cunre3a. [IpuHIUN KOMIUIEMEHTAPHOCTH B PEAKIUAX
MaTpUYHOIO cHHTe3a. Peanmu3auust HacnencTBeHHOM HHpopMauuu. ['eHeTMUyecKuid
KoJ, ero cBoicTBa. TpaHckpunuusa — wMarpuuHblii cuHTe3 PHK. IIpuHumns
TPAaHCKPUMNIMHU: KOMIUIEMEHTAPHOCTh, aHTUIAPAJUIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoii kiemke. Hexooupyrowue PHK.

Tpancnsuusa u e€ sranel. Yuactue tpancnoptHbix PHK B OunocunTese Oenka.
VYcnoBust Ouocunte3a Oenka. KoaupoBanue amuHokucior. Ponb pubocom B
O6unocuHTe3e Oenka.

CogpemenHvle npeocmagienus o cmpoeHuu 2erog. OpraHuzalus reHOMa y
OPOKapUOT M 3YKApHOT. Perynsiinus akTUBHOCTH T€HOB y MpokapuoT. ['mmotesa
onepona (®. XKako06, XK. Mano). MonexynapHvie MexaHuzMvl dKCApeccuu 2eHo8 y
aykapuom. Ponv xpomamuma 6 pezynrayuu pabomsei 2enos. Perynsiusi 0OMEHHBIX
IpolLeCcCOB B KileTKe. KileTouHbIi roMeocTas.

Bupycel — Hekserounbie (OpPMBI KU3HM M OOJUraTHble mapasuThl. CTpoeHue
NPOCTBIX M CJIOXHBIX BHUPYCOB, PETPOBUPYCOB, OakrepuodaroB. JKuzHeHHblU YUK
JHK-cooepocawux  eupycos, PHK-cooepocawux eupycos, obaxmepuogpazos.
Obpamnas mpanckpunyus, peeepmasa, uHmezpasa.

Bupycusie 3a0oneBanus 4enoBeka, ;kuBoTHbIX, pactenuit. CITMJ, COVID-19,
COLIMAJIbHBIE U MEIUIIMHCKUE TTPOOIIEMBI.

Buoungopmamuxa: unmecpayus u awanuz ooavuwiux maccugos («bigdatay)
CMPYKMYPHLIX Ouonio2udeckux oaumHvix. Hanomexnonozuu 6 o6uonocuu u meouyuHe.
IIpoepammupyemvle pyHxyuu 6eakos. Cnocobvl 00cmasKu 1eKapcma.

JdemoncTpanuun

[Toptpetsr: H. K. Konbios, /1. Y. IBaHOBCKHIA.

Tabmumpr u cxemsl: «buocuHTe3 Oenkay, «l'eHeTmdeckuid Kom», «Bupychi»,
«bakrepuodarmy.

IIpakTuueckas padora «Co3aHre MOJIENIA BUPYCay.

Tema 8. 7JKusHeHHBbII HUKJI KJICTKH

Knerounsrii 1uki, ero mepuoisl u peryisius. HHTepdaza u  MHTO3.
Oco0OeHHOCTH TIPOIEeCCOB, TpoTeKaromwux B wuHTEpdasze. [loaroroBka KIETKH K
JEJICHUIO. [IpecunTeTNUECKNIA (MOCTMUTOTHYECKHUA), CUHTETUYECKUUA U
MMOCTCUHTETUYECKUH (TPEMUTOTUYECKUI) MEPHO bl HUHTEP(DA3BI.



Martpuuneiii cunrte3 JIHK — permmkanusa. Ilpunnuner permmkanun  JIHK:
KOMIUIEMEHTAPHOCTh,  IMOJIYKOHCEPBATUBHBIA  CUHTE3,  AHTUIIAPAJIICIBHOCTD.
Mexannsm perumkanun JIHK. Xpomocombl. Ctpoenne xpomocoMm. Temomepsl u
TejaoMepaza. XpOMOCOMHBIN HAOOP KIETKU — KapUOTHIL. J{UTITONAHBIN U rarIouHbII
Habopbl XpoMocoM. ["'omonoruyHbie XpoMocoMbl. [10710BbIE XPOMOCOMBI.

Jenenne kietku — MuTo3. CTaauu MUTO3a U MPOUCXOASAIIME B HUX MPOLECCHI.
Tunel muto3a. Kaprnokunes u quTOKHHE3. bHOIOrHUecKkoe 3HaUeHHEe MUTO3a.

Perynauuss MHTOTHMYECKOrO IMKiIa KIETKU. [Iporpammupyemasi KieTouHas
rudesnp — arnomnTo3s.

Knerounoe sipo, XpomMocoMmbl, (yHKIHMOHAJIbHAsi TEeHOMUKA. Mexanuzmobl
npoaugepayuu, oughgpepenyuposku, cmapenus u euberu kiemox. «l{ugposas
KemKay» — buounH@opmamuyeckue mMooeau GyHKYUOHUpOBaAHUsL KIemKU.

JdemoHncTpanuun

Tabmumbsl 1 cxeMbl: <«OKU3HEHHBIM UK KIETKH», «Murtos», «CTpoeHue
xpomocom», «Pernmukanus JJHK».

O6opynoBaHue: CBETOBOW MHKPOCKOM, MHUKporpenapatsl: «MHUTO3 B KIETKax
KOpEIIKa JTyKa».

JlabopaTopHasi padora «/3ydeHre XpOMOCOM Ha FTOTOBBIX MUKPOIIPENApaTax».

JlabopaTopHasi padora «HaOmronenne MuTO3a B KJIETKaX KOHYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MHUKpOIIpenaparax)y.

Tema 9. CTpoenne u pyHKIIUN OPraHU3MOB

buonoruyeckoe paznoodbpasue opranu3smMoB. OJIHOKIETOUHBIE, KOJOHHAIbHbIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

Oco0EHHOCTH CTPOEHUSI U KU3HENESITEIbHOCTH OJHOKIETOYHBIX OPTaHH3MOB.
bakrtepun, apxeu, OJHOKJIETOYHBIE TPUOBI, OIHOKICTOYHBIE BOAOPOCIHU, APYTHE
npOoTUCTHI. KoJIOHHabHBIE OPTaHU3MBI.

B3auMocCBs3b yacTeld MHOTOKJIETOYHOTO OpraHu3Ma. TKaHu, OpraHbl U CUCTEMBI
opraHoB. OpraHusm Kak euHoe 1enoe. ['omeocTas.

Tkanu pacteHuid. TUIBl paCTUTENBHBIX TKaHEH: 0Opa3oBaTeNbHAs, TOKPOBHAS,
MPOBOJAIIAsl, OCHOBHAas, MexaHudeckas. OCOOEHHOCTH CTpoeHHs, GYHKIUNA U
PAaCIOJIOKEHHS TKAHEW B OpraHax pacTEeHUM.

TkaHU JKMBOTHBIX M 4YEJIOBEKA. TUIBI JKMBOTHBIX TKAaHEW: SMUTEIHAIbHAs,
COCIMHUTENIbHAS, MbIlIeYHas, HepBHas. OCOOCHHOCTH CTpoeHHs, (QYHKIMA U
PAaCMOJIOKEHHS TKAHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHbIe 1 TeHEPATUBHbBIEC OpraHbl pacTeHUil. OpraHbl U CUCTEMBI
OpPraHoB )KUBOTHBIX U 4eJIOBeKa. OYHKIIMM OPraHOB U CUCTEM OpPraHOB.

Onopa Ttena opranu3moB. Kapkac pacteHuil. CkeneTbl OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX KUBOTHBIX. HapykHbIil U BHYTpeHHHI ckesieT. CTpOEHHUE U THUIIBI
COEMHEHNS KOCTEMN.



JIBr>KeHME opraHu3MoB. JIBH)KEHHE OJTHOKJIETOYHBIX OPraHU3MOB: aMEOOUTHOE,
KTYTUKOBOE, PECHHUYHOE. J[BMKEHUME MHOTOKJIETOYHBIX PACTEHHI: TPONMU3MBI U
HAacTUU. J[BMKEHHE MHOTOKJIETOYHBIX JKMBOTHBIX M UYEJIOBEKA: MBIIICYHASI CUCTEMA.
Pednekc. CxkeneTHple MBIIIIBI U UX padoTa.

ITutanue opranu3moB. [lornomeHrne BoAbl, YIIEKUCIOrO Ta3a U MUHEPAIbHBIX
BEIIECTB pacTeHUsIMU. [IuTaHne )KUBOTHBIX. BHYTPUNOJIOCTHOE M BHYTPUKIIETOYHOE
nuiieBapenne. llutanne NO3BOHOYHBIX JKUBOTHBIX. OTIENbl NUIIEBAPUTEIBHOTO
TpakTta. [IumeBapurtenbHble xene3bl. [luneBapurenpHas cucrema 4eaoBeKa.

Jlpixanue opranusmoB. J[pixanue pacteHuil. Jpixanue kuUBOTHBIX. Juddyzus
ra3oB 4epe3 MOBEPXHOCTh KiIETKH. KoxkHoe npixaHue. JlpIxaTeinbHas MOBEPXHOCTb.
KabGepHoe u nérouHoe apixanue. J[pIxaHHWE MO3BOHOYHBIX XKUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE ~ YCIIO)KHEHUE  CTPOEHMSI  JIETKMX  [MO3BOHOYHBIX  JKUBOTHBIX.
JlpixaTenpHasi cuctemMa 4YejaoBeKa. MexaHu3M BEHTWISILMU JIETKUX Y MTHI] U
MJIEKONIUTArONUX. Perynsanus apixanus. J{prxaTteabHbie 00bEMBI.

TpaHcmopT BeHIECTB Yy OpPraHuU3MOB. TpaHCHOPTHBIE CUCTEMbI PACTEHHUIA.
TpancnopT BemeCTB y )KUBOTHBIX. KpoBeHOCHast cuctema u €€ opranbl. KpoBeHOCHasI
CHUCTeMa IO3BOHOYHBIX >KMBOTHBIX U uenoBeka. Cepilie, KPOBEHOCHBIE COCYJbl U
KpoBb. Kpyru kpoBooOpamieHusi. ODBOJIOIMOHHBIE  YCIOXKHEHHS  CTPOCHUS
KPOBEHOCHOMW CHCTEMbI IO3BOHOYHBIX KUBOTHBIX. PaboTa cepiia u e€ peryssiusi.

Brinenenue y opranusmoB. Beigenenue y pactenuil. Beinenenue y KUBOTHBIX.
CoxkpatutenbHbie Bakyodu. Opransl Boienenus. OunbTpaiius, cekpenus 1 o0paTHOe
BCaChIBaHUE KaK MEXaHM3MbI paOOThl OpraHoB BblaeNieHUsA. CBs3b MOJOCTH Tela C
KPOBEHOCHOW U BBIIECIIUTEIBHON CUCTEMaMHU. BblfieneHne y m03BOHOYHBIX )KMBOTHBIX
u yenoBeka. [louku. Ctpoenue u pyHkimonnpoBanue Hegppona. O6pa3zoBaHrEe MOYH Y
YeJ0BeKa.

3amuTa y OpPraHu3MOB. 3alllMTa Yy OJHOKJIETOYHBIX OpraHu3MoB. Cropsl
OakTepuil U HUCTHI MPOCTEHIKMX. 3allUTa Y MHOTOKJIETOUHBIX pactenuil. Kytukyna.
CpencTBa macCUBHON M XUMHYECKOM 3aIIUThI. OUTOHIINIBI.

3ammTa y MHOTOKJIETOYHBIX KUBOTHBIX. [[OKPOBBI U UX MPOU3BOAHBIC. 3alIUTa
opraHusma ot Oose3nel. UMmyHHas cuctema yenoBeka. KiaeTouHblil U ryMmopaibHbINA
UMMYHUTET. BpoKAEHHBIN 1 proOpeTEHHBIN crenupuyecKuii UMMYHUTET. Teopus
KJIOHaJbHO-celneKTuBHOTO uMMyHutetra (II. Dpnux, @. M. bepuer, C. ToHerasa).
BocnanurenbHpie OTBETHI OpraHu3MoB. Poib BpOXKIEHHOIO UIMMYHHUTETA B Pa3BUTHUH
CUCTEMHBIX 3a00JI€BaHU.

PaznpaxxumocTh u perynsuus y opranu3mMoB. Pa3ipakumMocTs y OJHOKJIETOUHBIX
opranu3moB. Takcucel. PaznpaxkumocTte u peryisinusa y pacreHud. PocToBbie
BEIIECTBA U UX 3HAUYCHUE.

Hepsuas cuctema u pediexTopHas peryisius y >KHBOTHBIX. HepBHast cuctema
1 €€ OTAENbl. DBOIIOLMOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOM CUCTEMBI Y KUBOTHBIX.



OTaenbl TOJOBHOIO MO3ra MO3BOHOYHBIX KUBOTHBIX. Pediekc u pediiekropHas ayra.
be3ycinoBHBIE U YCIOBHBIE PEQPIIEKCHI.

I'ymopanpHasg peryinsanuss M SHIOKPHHHAs CUCTEMA JKMBOTHBIX M YEJIOBEKA.
JKenespl SJHIOKPUHHON CUCTEMBI M UX TOPMOHBI. [[elicTBuE TOpMOHOB. B3auMoCBsI3b
HEPBHOW U SHJOKpUHHON cucteM. [ unoranamo-runoduszapHas cucrema.

JdemoHcTpanumn

IToptper: W. I1. I1aBnos.

Tabmuupr u  cxeMbl: «OJHOKJIETOYHBIE BOJOPOCIN», «MHOTOKJIETOUHbIE
Bojopocnn», «baktepum», «lIpocreitmme», «Opranbl LIBETKOBBIX pPACTECHUI»,
«CucteMbl OpraHoB MO3BOHOYHBIX JKMBOTHBIX», « BHyTpEHHEE CTpOEHUE HACEKOMBIX,
«Tkanu pactenuity, «KopueBbie cucremb», «Ctpoenue crebns», «CTpoeHue
JIMCTOBOM IIJJACTUHKN Y, «Txann YKUBOTHBIX), «Ckenet YEJIO0BEKAY,
«IInmeBapurensHas cucreMa», «KKpoBeHOCHas cucremay, «JlpIXaTeabHasi CUCTEMAY,
«HepBHas cucremarn, «Koxa», «Mpleunas cuctemay, «BoiaenurenbHas cucreMay,
«OHIOKPUHHAS CUCTEMAY, «CTtpoeHue MBIIILBD, «AmmyHUTETY,
«KumeynonosnoctHeie», «CxemMa NUTaHUS pacTeHUi», «KpOBEHOCHBIE CHUCTEMBI
NO3BOHOYHBIX  XKUBOTHBIX», «CTpoeHne ruape», «CTpOEHHE IUIAHAPUUN,
«BuyTpennee cTtpoeHue noxiaeBoro uepBs», «HepBHas cuctema pwid», «HepsHas
cucteMa Jasarymku», «HepBHas cucrema mnpecmbikaromuxcsa», «HepBHas cucrema
ntul», «HepBHas cucrema milekonuTaromux», «HepBHas cucTemMa ueloBeKay,
«Pedexcy.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKpPOIpPENnapaTsl OIHOKIETOYHBIX
OpraHW3MOB, MHKpPOIpENApaThl TKAaHEW, pPaKOBUHBI MOJUIFOCKOB, KOJUICKIUHU
HACEKOMBIX, HIJIOKOXKUX, JKHUBBIE JK3EMIUIAPbl KOMHATHBIX pacTeHHUil, repOapuu
pPAcTEHU pa3HbIX OTAEJIOB, BIAKHBIC IPETAPAThl KUBOTHBIX, CKEJIEThI NO3BOHOYHBIX,
KOJUIEKIIMM OECIO3BOHOYHBIX JKUBOTHBIX, CKEJET 4eloBeKa, 00OpyJoBaHUE s
JEMOHCTpalMyd TOYBEHHOIO M BO3AYLIHOTO MHUTaHUS PACTEHUM, paclIEIICHUs
Kpaxmaja 1 OCJIKOB Ioj JeicTBUEeM (epMEHTOB, 000pyAOBaHUE IS JEMOHCTpAIUN
ONBITOB II0 HM3MEPEHUIO JKMU3HEHHOW EMKOCTHM JIETKHX, MEXAHU3Ma JbIXAaTEJIbHBIX
JNBHKEHHM, MOJIEJIA F'OJIOBHOI'O MO3Ta PA3JINYHBIX )KUBOTHBIX.

JlabopaTopHasi padora «/3yueHue TKaHeW pacTEHHI.

JlabopaTopHasi padora «/3yueHne TKaHeW JKUBOTHBIXY.

JlabopaTopHasi padora «/3yueHrne OpraHoB IBETKOBOT'O PACTCHHUSI».

Tema 10. PazmHokeHHe U pa3BUTHE OPraHU3MOB

@opMbl pPa3MHOXKEHHSI OpPraHU3MOB: Oecrosioe (BKJIKOYasi BEreTaTHUBHOE) H
nosioBoe. Bubl Oecronoro pa3sMHOKEHUs: TOYKOBAHUE, CIIOPYJIALUS, (parMeHTalus,
KJIIOHUPOBAHUE.



ITonoBoe pazmHO)keHue. [1onoBbIe KIIETKH, iy raMmeTsl. Meio3. Ctaguu Meno3sa.
IloBenenne xpomocoM B meno3e. KpoccuHrosep. buosorndecknii cMbICa MeNH03a U
II0JI0BOTO Iporecca. Meno3 v ero MeCTo B )KU3HEHHOM LIUKJIE OPTaHU3MOB.

IIpenzaponsimieBoe paszputue. ['aMeTorenes y >KMBOTHBIX. IlonoBbIE Kene3sl.
OOpa3oBaHue W pa3BUTHE MOJOBBIX KieToK. Crnepmartorene3 u oorene3. CTpoeHue
ITOJIOBBIX KJIETOK.

OmnonoTBOpeHHe W AMOpPHUOHANIBHOE  pa3BUTHE  KUBOTHBIX. CHoCOOBI
OILUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHEeE. [lapTeHorenes.

NuauBuayaibHOE pa3BUTUE OPraHU3MOB (OHTOTEHE3). OMOPHOJIOrUs — HayKa O
Pa3BUTHUU OPTaHU3MOB. Mopghocene3 — oOHa u3 2nasHbvIX NpodIemM IMOPUOTOSUM.
Konyenyus mopghocenos u mooenu mopghoeenesa. Craguu sMOpuorenes3a >KMBOTHBIX
(ma mpumepe asarymku). JpoOnenue. Tumbl apoOnenus. /JemepmunuposanHoe u
HedepMuHuposanHoe Opobnenue. brnacmyna, munet 6aacmyn. OcoOEHHOCTH
IpOoOJIeHHs] MJICKOMUTAIOIIMX. 3apoJbllIeBble JIUCTKU (racTpynsanus). 3akiaaka
OpPraHOB M TKaHEH W3 3apOJBIIIEBBIX JMCTKOB. B3anMHOEe BIUSHHUE 4YacTel
pa3BHUBAIOLIETOCA 3apojbiiia (3MOpHOHAIbHAS UHAYKIIHS). 3aKaKa raHa CTPOCHHUS
KUBOTHOTO KaK pE3ylbTaT HEPAPXUUYECKUX B3aMMOJEHCTBUNA T€HOB. BiusHue Ha
AMOPHUOHATBHOE PA3BUTHE PA3IMYHBIX (DAKTOPOB OKPYKAIOIIEH CPeIbl.

Poct u pasButue >xuBOTHBIX. llocTaomMOpuoHanbHBIM mnepuoa. IIpsmoe wu
HenpsiMoe pa3BuTHe. Pazputre ¢ Mmetamop(}o30M y 6€CIO3BOHOYHBIX M TTO3BOHOYHBIX
KUBOTHBIX. buosormyeckoe 3Ha4Y€HUE NPSAMOIO U HENPSAMOTO pa3BUTHS, HX
pacrpocTpaHeHue B Nmpupoie. TUrbl pocTa KMBOTHBIX. PaKTOPBI PETYISLHUHA POCTa
KUBOTHBIX W 4YenoBeka. CTaauu MOCTIMOPUOHAIBHOIO PAa3BUTHUSL Y KUBOTHBIX U
yenoBeka. [lepuonbl oHTOreHe3a uenoBeka. CTapeHne U CMEPTh Kak OMOJIOTHYecKue
POLIECCHI.

PasmMHoxenune u pasButue pacteHuid. ['amerobutr u cropodur. Meiioz B
’KU3HEHHOM IuKJie pactenuit. OOpa3oBaHue Criop B mpoliecce Meio3a. ['amerorenes y
pacteHuil. OIIOOOTBOPEHUE W PA3BUTHUE PACTUTEIBHBIX OpraHu3MoB. J[BoilHOe
OIJIOJOTBOPEHHE Y IIBETKOBBIX pacTeHHil. OOpa3oBaHUE U pa3BUTHE CEMEHHU.

MexaHu3Mbl pETYJISLIMU OHTOI'€HE3a Y PACTCHUM U )KUBOTHBIX.

JdemoHncTpanuun

IToptpetsr: C. I'. HaBamun, X. [IIneman.

Tabmumpel m  cxembl: «BerertatuBHOEe pa3sMHOXKEHUE», «THIBI OECIoysoro
pasMHOXEHUsD», «Pa3MHOXEHUE XJIaMHUAOMOHAAb», «Pa3MHOXKEHHE 3BIIIEHBIY,
«Pa3MHOXeHHE THAPBY, «Meio3y, «XpoMocoMbl», «l'ameroreHes», «CTpoeHuUe
AUIEKIIETKH U crepMaro3ouna», «OCHOBHBbIE CTaauu OHTOreHeszay», «lIpsimoe wu
HENnpsIMOe pa3BUTHE», «Pa3BuTne Malickoro xyka», «Pa3surue capanum», «Pa3zputue
JATYIIKWY, «JIBOMHOE OMIIOAOTBOPEHHUE Y IBETKOBBIX pacTeHuit», «CTpoeHue ceMsH
OJHOJOJIBHBIX W JIBYJIOJBHBIX PACTCHUN», «KW3HEHHBIN LUK MOPCKOW KaIlyCThD?,



«OKW3HEHHBIN UK MXa», «KW3HEHHBIN UMK NAnoOpOTHUKA», «KU3HEHHBIA LMK
COCHBI».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpONpenapaThl SHUIEKICTOK U
CIIEpMAaTO30MI0B, MOJIENb «L MK pa3BUTHS JATYIIKW.

JlaGoparopHass padora «/3yyeHHe CTpPOECHMUSI MOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIpenapaTax».

IIpakTuueckass padora «BbIBICHHE TMPU3HAKOB CXOJCTBA 3apOJAbIIIECH
MO3BOHOYHBIX )KUBOTHBIX).

JlaGoparopHasi padora «CTpoeHHE OPTraHOB Pa3MHOKEHHUS BBICIIMX PACTEHHI».

Tema 11. I'eHeTmka — Hayka 0 HACJEACTBEHHOCTH M HM3MEHYHMBOCTH
OPraHU3MoOB

Ucropus ctaHOBICHUS U Pa3BUTHUS TEHETUKH Kak Hayku. Paboter I'. Mennens, I
ne ®pusza, T. Moprana. Poib 0Te4eCTBEHHBIX YUEHBIX B PA3BUTHH I'e€HETUKU. PaboThI
H. K. KonbsuoBa, H. U. BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenko, FO. A.
Oununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE TEHETUYECKUE TOHSTUA U CHUMBOJIBL. ['OMOJIOTMYHBIE XPOMOCOMBI,
aJUleJIbHBIE TEHBI, aJbTCPHATUBHBIC NPU3HAKH, JOMHUHAHTHBIA W PELECCUBHBIN
IMPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAs JIMHKS, THOPUIIBI, TEHOTHUII, (DEHOTHII.
OCHOBHBIE METO/IbI T€HETUKU : THOPUTOTOTUYECKHH, IIUTOTOTUIECKUN, MOJICKYJISIPHO-
T€HETUYECKUM.

JdeMoHCcTpamuun

[Toptpetsr: I'. Mennens, I'. ne @pus, T. Moprasn, H. K. Konsuos, H. 1. BaBunos,
A. H. benoszepckuii, I'. JI. Kapneuenko, FO. A. ®unmunuenko, H. B. Tumodeen-
Pecosckuii.

Tabnuiel u cxembl: «MeToAbl TeHETHUKNY, «CXeMbI CKPEITMBAHUS.

JladbopaTtopHasi  paGora  «/[pozodpmia kKak  OO0OBEKT  TEHETUUYCCKHUX
HICCIJICTOBAHUN.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. [lepBerii  3axkoH MeHaenss —  3aKOH
eAMHO00pa3usi THOPUIOB TepBOro mokosieHus. IIpaBuio momuHupoBanwus. Bropoit
3aKOH MeHnenss — 3aKkOH paclIeIUIeHUs] NPU3HAKOB. LlUTONMOrMYeckue OCHOBBI
MOHOTHOPHIHOTO CKpelnuBaHus. [ umore3a 4ucToThl ramer.

AHanmsupyroniee ckpemmuBaHue. 1IpomMexyToOuHbI XapakTep HaCIEIOBAHUS.
Pacmiennenne npu3HakoB Py HEMOJIHOM JOMUHUPOBAHHH.

Jurunbpunnoe ckpemuBanue. Tpetuil 3akoH MeHzens — 3aKOH HE3aBUCHUMOIO
HaclieJOBaHUs Mpu3HaKoB. [{uTonornyeckre OCHOBBI TUTHOPUIHOTO CKPEIIUBAHUSI.

CuernienHoe HacineaoBaHue mnpuszHakoB. Pabotel T. Moprana. CuemienHoe
HACJIEIOBAaHUE T€HOB, HAPYLIECHHUE CLEIUICHUS MEXy reHaMu. XPOMOCOMHAsl TEOPUS
HACJIEICTBEHHOCTH.



I'eneTtuka mona. XpoOMOCOMHBIM MEXaHH3M ONPENEIICHHS I0Ja. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHeli M TeTeporamMeTHnli 1oJ. ['eHeTmueckas
CTPYKTYypa IOJIOBBIX XpoMocoM. HaciienoBaHne nNpu3HaKkoB, CLEIUIEHHBIX C IIOJIOM.

['eHoTun kak nenoctHas cucrema. lInernoTponuss — MHOKECTBEHHOE JIEMCTBUE
reHa. MHOXKECTBEHHBIM  ajulenu3M. DB3auMOIEeNCTBME  HEAJUICJIbHBIX  T'€HOB.
Kommiementaprocts. Onucras. [lonumepus.

I'eHeTnuecknil KOHTPOJIb PAa3BUTHUS PACTEHUMN, JKUBOTHBIX U YEJIOBEKA, a TAKKe
(pM3HOIOTUYECKUX MPOIIECCOB, MOBEACHUS U KOTHUTUBHBIX (yHKuMH. ['eHeTHueckue
MEXaHU3Mbl CUMOMOTEHEe3a, MEXaHU3Mbl B3aUMOJCHCTBUS «XO35IMH — MHapasuT» U

«XO31MH — MHUKpoOHOM». ['eHeTHdeckue acnekTbl KOHTPOJS U HM3MEHEHHUS
HACJIeICTBEHHOM MH(OPMAIIUU B TOKOJIEHUSX KJIETOK U OPTraHU3MOB.
JdemoHcTpanuun

IToprpetsr: I'. Menaens, T. Mopras.

Tabmunpl u cxembl: «l[lepBblif U BTOpO#l 3akoHbI Mennens», «Tpetuil 3akoH
Mengensi», «AHaIM3UpPYIOIIEE CKpellnBaHue», «HemomHoe JOMUHHpPOBaHUEY,
«CrernyeHHoe HacjeJoBaHWE TPHU3HAKOB Yy JApo3odmibl»y, «['eHeTMka Tmoman,
«Kapuotun  yenoseka», «Kapuotun  napozodmibl»y, «Kapuwotunm — mTHIBY,
«MHOKECTBEHHBIN ajienu3m», «B3auMoieicTBHE TEHOBY).

O6opynoBaHue: MOJICNb JIs JIEMOHCTPAIMK 3aKOHOB €IUHOO00pa3usi THOPHUIOB
MEPBOr0 MOKOJIEHUS U PACIIECIUICHUS MPU3HAKOB, MOJENb JJIsI IEMOHCTPALIMM 3aKOHA
HE3aBHCUMOI'0 HACJIEIOBAaHUS MIPU3HAKOB, MOAEIb JJIsl I€MOHCTPALIMM CLETUICHHOTO
HaCJIEJOBAaHHUS MPU3HAKOB, CBETOBOM MUKPOCKOII, MUKpoIIpenapart: «Jlpo3oduiay.

IlpakTuueckass  padora  «l3yueHue  pe3yJbTaTOB  MOHOTHOPUIHOTO
CKpEIIUBaHUs Yy APO30(PUITBI».

IIpakTuyeckas padora «/3ydeHue pe3yabTaToB JUTHOPUIHOTO CKPEITUBAHUS
y IpO30(DHITBD».

Tema 13. 3aK0HOMEepPHOCTH U3MEHYNBOCTH

B3anmopelictBue TeHoTMma H cpeabl npu  popMupoBaHMHM  (peHOTHINA.
N3meHnunBoCTh Tipu3HAKOB. KadecTBEHHbIE W KOJHUYECTBEHHBIE IPU3HAKU. Bubl
W3MEHUMBOCTH ; HEHACJIEACTBECHHAS M HACJICJICTBCHHAS.

MoaudukaniioHHass  W3MEHYMBOCTB. Pomb  cpeapl B (OpMHPOBAHUHU
MoAU(pUKAIMOHHON m3MeHYnBOCTH. Hopma peaknuu npusHaka. BapuanmoHHbBIN ps
u BapuanmonHas kpuBasi (B. Horawncen). CoiicTBa MOaU(PUKAIMOHHON
W3MEHUYMBOCTH.

I'enoTnnmueckass M3MEHUYMBOCTH. CBOMCTBA T'€HOTUIIMYECKONW HW3MEHYHBOCTH.
Buipl reHOTUITHYECKOM H3MEHUYMBOCTH: KOMOMHATHUBHAS, MyTaIl[AOHHAS.

KomOuHaTuBHAas W3MEHUYHMBOCTh. Meilo3 W TIOJOBOM TMpoOIlecC — OCHOBa
KOMOMHATHBHOM W3MEHYMBOCTH. P0OJb KOMOMHATHBHOM HW3MEHYHMBOCTH B CO3JaHUU
T€HEeTHYECKOr0 pa3HOOOpa3us B Ipejesiax OJHOTr0 BUIA.



MyTtauuoHHass W3MEHYMBOCTb. BuAbl MyTauui: T€HHbIE, XPOMOCOMHBIE,
reHoMHble.  CHOHTaHHBIE W HWHAYUUPOBAHHBIE  MyTaluu. SaepHele U
HUATOIUIa3MaTuyeckue mytanuu. CoMaTU4YecKWe W TOJOBble MyTauuu. [IpuduHbI
BO3HUKHOBEHUS MyTalliii. MyTareHbl 1 UX BIUSHUE HA OPTaHU3MBbI. 3aKOHOMEPHOCTH
MYTallMOHHOTO TpoIecca. 3aKOH TOMOJIOTMYECKUX PSAJ0B B HACIEACTBEHHOMU
m3menunBocty (H.W. BaBunos). BHesgepHas U3MEHUYMBOCTh U HACJIEICTBEHHOCTb.

Onucenemuxa U INUCCHOMUKA, PONb  ONUSEHEMUYEeCKUx ¢hakxmopos 6
HACNe008aHUU U USMEHYUBOCU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMO8.

JdemoHcTpanuun

IToptpertsr: I'. ne @pus, B. Moranncen, H. 1. BaBunos.

Tabmumet u  cxembl: «Buapl  u3MeHunBOCTHY», «MoauduxanyoHHas
U3MEHYMBOCTHY», «KoMOMHATHBHAS M3MEHUYMBOCThHY», «Meiio3y, «OmiogoTBOpeHue,
«"eneTnueckue 3a00J€BaHUS YeIOBEKa», «BUIbI MyTaIuiiy.

O6opynoBaHue: >KHUBBIE W TrepOapHbIC SK3EMIUISIPhl KOMHATHBIX PaCTECHHI,
pucyHnku (potorpadun) KUBOTHBIX C Pa3TUYHBIMU BUJIAMH U3MEHUUBOCTH.

JlabopaTopHasi pabota «lccieqoBanue 3akoOHOMEpPHOCTEN MO (DUKAIIMOHHON
n3MeHUuBOCTH. [TocTpoeHue BapualluOHHOTO psA/ia U BApUAITMOHHOW KPUBOW».

IIpakTnueckass padora «Myrtamuu y  Jpo3oduibl (Ha  TOTOBBIX
MUKpOTpenapaTax)».

Tema 14. I'eneTuka 4esioBeKa

Kapuorun wyenoseka. MexayHapoaHass IporpaMma HCCIEAOBaHUS TE€HOMa
yesioBeka. MeTo/1bl U3yueHUs TeHETUKHU YeJIOBeKa: TeHealOTMYECKUM, OJIM3HEI[OBBIH,
LIATOr€HETUYECKUHM, NOMYJIIUOHHO-CTATUCTUYECKUN, MOJIEKYJISIPHO-T€HETUYECKU .
CoBpeMEHHOE  ONpEAEIICHHE  T'E€HOTUNA:  I[OJHOT€HOMHOE  CEKBEHHUPOBAHME,
FEHOTUIIUPOBaHUE, B TOM uucie ¢ nomombto [II[P-anamn3a. HacnencrBennbie
3a0oeBaHusl 4ellioBeKa. [ eHHble M XPOMOCOMHBIE O0JIe3HH 4enoBeka. bonesnu ¢
HACJIECTBEHHOW MPEAPACION0KEHHOCThIO. 3HAYEHHE MEIMIIMHCKOW T'€HETUKH B
NPENOTBPAIICHUH W JIEYCHUM TeHETHYEeCKUX 3a0oieBaHuil uyenoBeka. Menuko-
T€HETUYECKOe KOHCYIbTUpoBaHUE. CTBONOBbIE KIETKU. [IOHSATHE «TreHETHYEeCKOro
rpy3a». DTHYECKHE aCHEKThl UCCIEIOBaHUII B 00JIACTH pPENaKTUPOBAHUS F'€HOMAa U
CTBOJIOBBIX KJIETOK.

['enetnueckne (GakTOphl TOBBIIICHHOW YYBCTBUTEIHLHOCTH YeENOBEKA K
bu3nuecCKOMy M XUMHUYECKOMY 3arps3HCHHUIO OKpy»Xaroleh cpensl. | eHeTmdeckas
MPEIPACIIONIOAKEHHOCTD YEJIOBEKA K MAaTOJIOTHUSIM.

JdemoncTpanuun

Tabmuubl u cxembl: «Kapuotun uenoBeka», «MeToabl H3y4YEeHUS! TEHETHKH
qenoBekay, «I eHeTndeckue 3a001eBaHUS YEIOBEKAY.

IIpakTuueckas pad6ora «CocTaBlieHHE U aHAIU3 POJIOCIOBHON».

Tema 15. Cenexuusi OpraHu3zmMoB



JloMecTukamus v ceneKkuus. 3apoKICHUE CEIEKIUU U JOMECTUKALIMU. Y YCHUE
H. 1. BaBuiiosa o LleHTpax mpouCX0oKaeHUS © MHOTOOOpa3usl KYJIbTYPHBIX PACTEHUIM.
Ponp cenexunu B cO3AaHUM COPTOB PACTEHUU W MOPOJ] KUBOTHBIX. CopT, mopoa,
TaMM. 3aKOH TOMOJIOTMYECKHMX PSA0B B HACIEACTBEHHOM u3MmeHuumBoctu H. N.
Bagsumnoga, ero 3nHaueHue 1151 CEIEKIIMOHHON pabOTHI.

Metonbl cenekuMOHHOM paboThl. VckyccTBeHHBIM OTOOp: MaccoBBIA U
WHJMBUAYaJbHBIA. DTalbl KOMOMHAIIMOHHON ceneKiuu. VicnpiTanne Npon3BoAUTEINeH
Mo MOTOMCTBY. OTOOp MO T€HOTHUITY C MOMOIIBIO OIEHKH (DEHOTHIAa MOTOMCTBA U
oTOOp MO reHoTHUIly ¢ momotnbio ananuza JIHK.

NckyccTBeHHBIN MyTareHe3 Kak METOJI CEJICKIIMOHHOM paboThl. PaguannoHHbIi
U XUMUYECKUI MyTareHe3 Kak UCTOYHUK MYTallUi Y KyJIbTYpHBIX ()OPM OpPraHU3MOB.
Hcnons3oBanne reHOMHOTO pelaKTUPOBaHUS U METOI0B pekoMOuHaHTHBIX JJHK mist
MOJIYYEHHSI UCXOHOTO MaTepurasa il CEJICKIUU.

[Tonyuenue MOJIUTIIIOUIOB. BuyTtpuBnnoBas ruopuIn3aIus.
brnuskopoacTBEHHOE CKpelMBaHue, Wik HHOpUAUHT. HepoicTBEeHHOE CKpeluBaHue,
WM ayTOpuauHT. ['eTepo3uc u ero npuuuHbl. Mcrnonas30BaHue reTeposuca B CeIeKINH.
Otrnanénunas tubpuauzarus. [Ipeoponenune Oecrionusi MEXKBHJIOBBIX THOPHJIOB.
JIOCTHKEHUS CEJIEKIIMU PACTEHUI U KUBOTHBIX. «3€1EHASL peBONIOYUAY.

CoxpaHeHuEe U U3yYEHUE T'C€HETUUECKUX PECYPCOB KYJIbTYPHBIX PACTEHUMN U UX
IUKAX pOAWYEH IS CO3JaHUsl HOBBIX COPTOB M TMOPHIIOB CEIBCKOXO3SIHCTBEHHBIX
KYJIbTYp. H3yuenue, coxpawenue u YNpaeieHue 2eHemudecKuMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMBICIOBbIX — HCUBOMHBLIX 8  Yendax  VIYYUleHUs
CYUecmeyiomux U Cco30aHusi HO8bIX NOPOO, JUHUL U KPOCCO8, 8 MOM HUcCle C
NPUMEHEHUEM COBPEMEHHBIX MeMmO008 HAYUYHbIX UCCIe008aHU, Nepedosvix udell U
NepCneKmueHbIX MexXHON02ULL.

JdeMoHCcTpamumn

[Toptperer: H. W. BasuioB, WM. B. Mwuuypun, I'. JI. Kapnewenko, II. IIL
Jlykbsinenko, b. JI. Actaypos, H. bopinoyr, /1. K. benses.

Tabnuiel u cxembl: «LleHTpBI TPOUCXOXKIEHUS U MHOTO00pPa3usi KyJIbTYPHBIX
pacTeHuil», «3aKOH TOMOJOTHYECKHX pPSANOB B HACIEICTBEHHONM W3MEHYHBOCTHY,
«Metoapl cenexkuuny, «OtnanéHHas rudpuan3anus», «MyTareHesy.

JlabopaTopHass padora «l3yueHune cCOpPTOB KyJIbTYPHBIX PACTEHUN U IMOPOJ
JOMAIIIHUX KUBOTHBIX).

JlaGopaTopHasi padora «/3ydyeHne METOT0B CEJICKIIUN PACTECHUM.

IIpakTnueckas padora «IIpuBrUBKa pacTeHUIN».

Jkckypcusi «OCHOBHBIE METOABI M JIOCTHIKEHUSI CEJIEKIUMU pACTEHUU W
KUBOTHBIX (HA CEJICKIMOHHYIO CTaHIIMIO, TNIEMEHHYIO (PepMy, COPTOUCTIHITATENbHBIN
Y4acTOK, B TEIUIMYHOE XO3SUCTBO, B JJAOOPATOPUIO arpOYHUBEPCUTETA U HAYIHOTO

LEHTPa)».



Tema 16. BHOTEeXHOJIOrUA U CHHTETHYECKAA OMOJIOT U

OOBEKThI, HCNONb3yEMble B OHOTEXHOJOTMHM, — KIETOYHbIE U TKaHEBbIE
KyJbTYpbl, MUKPOOPTaHU3MbI, UX XapaKTepUCTUKA. TpaauunoHHas OMOTEXHOIOTHS:
XJIe00neUeHue, IIOJIy4CHHE KHCJIOMOJIOYHBIX IIPOJIYKTOB, BUHO/JIETIHUE.

Mukpobuonornyeckuid  cuHTe3. OOBEKTbI MHUKPOOHMOJIOTMYECKUX TEXHOJOTHUM.
[IpousBoicTBO O€nka, aMUHOKHUCIIOT U BUTAMUHOB.

Co3naHue TEXHOJIOTHUM M WHCTPYMEHTOB IICJICHANPABICHHOIO W3MEHEHUS U
KOHCTPYUPOBAHHSI T€HOMOB C LEJbIO MOJYYEHUS] OPTaHU3MOB U MX KOMIIOHEHTOB,
COJIEp KalllUX HE BCTPEUAIOIIUECS B IPUPOIe OMOCUHTETUUECKUE MY TH.

Knerounas wumxenepus. MeTonbl KylbTypbl KIETOK M TKaHEW pacTEHUU U
KUBOTHbIX. Kpuobanku. ComaTuyeckas THOpUAM3aIMUS W COMATHYCCKUM
smOpuorene3. lcnonb3oBaHue TaIljlOWJAOB B CEICKIUMU pacTeHuiud. [lomyuenue
MOHOKNIOHANbHBIX anmumein. Hcnonv3osanue MOHOKIOHANbHLIX U NOJAUKIOHATbHBLX
anmumen 6 meduyune. VICKycCTBEHHOE OIUIOAOTBOpeHHE. PeKOHCTpyKIus
SMIEKJIETOK M KJIOHUPOBAHUE >KUBOTHBIX. METOJ TpaHCIUIAHTALMU SIACP KIETOK.
Texnonoeuu 0300poGnenuss, KyIbMusUPOSAHUs U MUKPOKIOHANbHO2O DA3ZMHONCEHUS.
CeNbCKOXO3AUCMBEHHBIX KYIbMYP.

XpomMocoMHasi M TeHHas WHXXeHepus. VICKYyCCTBEHHBI CHHTE3 T€Ha U
koHcTpyupoBanue pexkomOuHaHTHBIX JIHK. Cozoanue mpanceennvix opeanusmos.
JIoCTH>KEHUS M IEPCIIEKTUBBI XPOMOCOMHOM ¥ T€HHOW MHKEHEPUU. DKOJIOTHUECKUE U
ATUYECKHUE MPOOJIeMbl TCHHON WHKEHEPHH.

Menunuackue OuotexHojoruu. [loctreHomuas tnudposas memuruua. [11P-
JIUArHOCTUKAa. MeTaOoJOMHBIN aHaiu3, TEHOICHTPUYECKUM aHalu3 MpoTeoMa
YeJI0BEKa JJI OLIEHKH COCTOSIHUSA €r0 340pOBbs. VCIoIb30BaHNE CTBOJOBBIX KIIETOK.
Taprernast tepanusi paka. 3D-OnomHxeHepus Ui pa3paboTku (PpyHIaMEHTATBHBIX
OCHOB MEJUIMHCKUX TEXHOJOTHM, CO3JaHUsS KOMIUIEKCHBIX TKaHEW CcoYeTaHUuEM
TEXHOJIOTUH TpEXMEPHOTO OWMONMPUHTHHTA W ckapdoiaauHra IJIs pelieHus 3aaad
NEPCOHAITM3UPOBAHHONW MEIUIIUHBI.

Co3nmanue BEKTOPHBIX BaKIMH C I1EJbl0 OOecreueHuss KOMOMHUPOBAHHOMN
3amuTel 0T Bo30ymuteneirt OPBU, ycraHoBiIeHHME MOJNEKYISPHBIX MEXaHHU3MOB
dynkimonupoBanusi PHK-comepkamux BHpPYCOB, BBI3BIBAIOIIUX OCOOO OIACHBIE
3a001eBaHUS YEIIOBEKA U JKUBOTHBIX.

JdemoHncTpanuun

Tabmuubl u cxemsbl: «Vcnonb3oBaHHE MUKPOOPraHMU3MOB B MPOMBIILICHHOM
MPOU3BOJICTBEY, «KileTouHas nHXeHepUs», «[ eHHass HHKEHEPUSI».

JlabopaTopHasi padoTa «/3ydyeHrne 00bEeKTOB OMOTEXHOIOTHNY.

IIpakTuueckas padora «llomydyeHue MOTOYHOKHUCTBIX TPOTYKTOBY.

Ikckypeusi  «buoTexHonorusT — BaXHEHIAs MOPOU3BOJMUTEIbHAS CHJa
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTMYECKOE MTPOU3BOJICTBO ).






IHJIAHUPYEMBIE PE3YJBbTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBLIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHBI

OI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yjabTaTaM OCBOCHHS
oOydJarolmuMHCs TporpaMM  CpeaHero oOmero o0pa3oBaHUS: JUYHOCTHBIE,
MeTanpeMETHbIC U MPEIMETHBIC.

B cTpykType TUYHOCTHBIX PE3ylIbTATOB OCBOCHHUS MPOrpaMMBbI MO OUOJIOTHUU
BBIJICJICHBI CIICIYIOIIUE COCTABIAIONIME: OCO3HAHUE OOYYaIOIIMMUCA POCCUHUCKOM
IPAKJIAHCKON MJACHTUYHOCTH — TOTOBHOCTH K CAaMOPA3BUTHIO, CAMOCTOSITEIbHOCTH U
CaMOOIIPECIICHUIO, Haiuyue Momueayuy K 00y4eHuIo OUOJIOTHH, YeleHanpasieHHoe
pazeumue BHYTPEHHUX YOEKJICHUM JMYHOCTH HA OCHOBE KJIIOUEBBIX IIEHHOCTEH U
UCTOPUYUECKUX TPAJAUIUN Pa3BUTHSL OWOJOTHYECKOTO 3HAHUS, 20MOBHOCHMb U
cnocobnocms 00y4aroUIMXcsi pyKOBOJCTBOBATHCS B CBOEH IESITEIbHOCTH IEHHOCTHO-
CMBICJIOBBIMM YCTaHOBKAMH, MPUCYIIMMH CHUCTEME OHOJOTHYEeCcKOro oOpa3oBaHUS,
Hanuyue npagoco3HaHUsi FIKOJIOTHUYECKON KYJIbTYpPbl, CHOCOOHOCMU CMA8UumMsb eI U
CTPOUTH KMU3HECHHBIC IIJIAHBHI.

JIM4HOCTHBIC PE3yJIbTaThl OCBOCHUS MPOTPaMMBbI MO OHOJOTHH JOCTUTAIOTCS B
€IMHCTBE Yy4YeOHOW ¥ BOCIUTATEIIBHOM JEATEIbHOCTH B COOTBETCTBHUU C
TPaAUIIMOHHBIMU POCCUICKUMH COLIMOKYJIbTYPHBIMU, MCTOPUYECKUMH M JTyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTAMH, MPUHSATHIMU B OOIIECTBE NpaBWJIAMHU M HOpPMaMu
MOBEJCHUSI M CIOCOOCTBYIOT IIpolleccaM CaMOMO3HAHUS, CaMOBOCIHMTAHHS U
CaMOpa3BUTHS, PA3BUTHUS BHYTPEHHEN MO3UIUU JUYHOCTH, TATPUOTU3MA U YBaKEHUS
K 3aKOHY U TPaBOIOPSAJKY, YEJIOBEKY TpyAa U CTaplIeMy NOKOJEHUIO, B3AUMHOIO
yBaXCHHS, OEpPEKHOTO OTHOIICHHWS K KyJbTYPHOMY HACJIECIUI0 W TPATUIUSM
MHOTOHAIlMOHAIBHOTO Haponaa Poccuiickonn denepanuu, MpUPOSIE U OKPYKAIOLIEH
cpene.

JIn4HOCTHBIE PE3yIbTaThl OCBOCHUS yueOHOTO IpenMeTa «bruoiorus» TOJKHbI
OoTpakaTb TOTOBHOCTb W  CIOCOOHOCTh OOYYalOIIMXCS  PYKOBOACTBOBATHCSA
chopMUpOBAaHHON BHYTPCHHEH TMO3MUIMEH JUYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{,  TO3UTUBHBIX  BHYTPEHHUX  yOEKICHUH,  COOTBETCTBYIOIIHUX
TPaIUIIUOHHBIM [IEHHOCTSIM POCCHICKOTO 00111€CTBA, pACITUPEHHE )KU3HEHHOTO OTIhITa
U OIbITa JEATEIbHOCTH B TIPOILIECCE pealiM3alldd OCHOBHBIX HaIlpaBJICHUM
BOCIIUTATENIbHOM JIESITENIbHOCTH, B TOM YHCJIE B YACTH:

1) rpakaIaHCKOT0 BOCTIUTAHNS:

c(hOpPMHUPOBAHHOCTh TPAXKTAHCKON TMO3UIUK OOYYAIOMIErocs KaK aKTHBHOTO U
OTBETCTBEHHOTI'0 WJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX IIPaB U 00s3aHHOCTEH, yBa)KEHUE 3aKOHA U
MIPaBOMOPSIIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOW NIE€SATEIBHOCTH MPHU CO3/IaHUU YYEOHBIX
MPOCKTOB, pEIICHUHM Yy4eOHbIX U  T[O3HABAaTENIbHBIX  3a7a4, BBINOJHECHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH OMpPEAEIATh COOCTBEHHYIO MO3UIMIO MO OTHOIICHUIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBACHITH €€;

YMEHUE YYUTHIBAaTb B CBOUX JEHCTBUSAX HEOOXOAUMOCTh KOHCTPYKTHBHOIO
B3aUMOJICHCTBUS JIIOJICH C pa3HBIMU YOEKICHUSIMU, KYJIbTYPHBIMU IEHHOCTSIMHU U
COLMAJIBHBIM TTOJI0)KEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOIIECCE COBMECTHOTO BBITIOJHEHUS YUEOHBIX,
MO3HABATEJILHBIX U UCCIIEA0BATENBCKUX 33/1a4, YBAXKUTEIIbHOTO OTHOIIEHUSI K MHEHUIO
OTIOHEHTOB TIPU OOCYXJAECHUHU CIIOPHBIX BOMPOCOB OMOJIOTHYECKOTO COJICPIKAHNUS;

TFOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU 1€ TETBHOCTH;

2) NIaTPUOTHYECKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUMCKON TPAXKIAHCKON HACHTUYHOCTH, MAaTPUOTHU3MA,
YBOKEHUS K CBOEMY HapOAy, UyBCTBA OTBETCTBEHHOCTH Tiepesl PonuHo, ropioctu 3a
CBOM Kpail, CBOW PolanHy, CBOW S3BIK W KYJIbTYPY, HPOIUIOE MW HACTOSIIEE
MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIICHHE K MPUPOAHOMY HACJIECAUIO U MAMATHUKAM MPUPO/IBI,
JTOCTHKEeHUSIM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTDH OLIEHMBATh BKJIAJ POCCUMCKUX YUEHBIX B CTAHOBIICHHE U Pa3BUTHE
OMOJIOTHY, TOHUMAHUS 3HAYEHHS] OMOJIOTUH B MO3HAHUM 3aKOHOB MPUPOJIbI, B )KU3HU
YeJioBeKa U COBPEMEHHOTO 00IIECTBa;

uaeiiHas yO0exJAEHHOCTh, TOTOBHOCTh K CIyXeHHI0O W 3amure (OTedecTBa,
OTBETCTBEHHOCTH 32 €T0 CyIH0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHME JTYXOBHBIX [IEHHOCTEN POCCUMCKOTO HApPO/a;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHHUS, STUYECKOTO TIOBEICHHUS;

CIIOCOOHOCTh OILICHMBATh CHUTYallMI0 M TPUHUMATH OCO3HAHHBIC pEUICHUS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U LIECHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POJIMTENSM, CO3JAHHI0 CEMbU Ha OCHOBE
OCO3HAHHOTO IIPUHATHUS UEHHOCTEN CEMEUHOMN )KU3HU B COOTBETCTBUHU C TPAIULIUSIMHU
HaponoB Poccuu;

4) 3cTETHYECKOr0 BOCIIMTAHMS

ACTETUYECKOE OTHOLIEHHWE K MHPY, BKIIOYAs 3CTETUKY ObITa, HAY4YHOIO U
TEXHUYECKOTO TBOPUECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIECHUH;

MMOHUMAaHHUE 3MOLMOHAIIBHOTO BO3JACUCTBHS KUBOW MPUPOJIBI U €€ IEHHOCTH;

FOTOBHOCTh K CAMOBBIPDAXXEHHID B PA3HBIX BHUJAX MCKYCCTBA, CTPEMIICHUE
MPOSIBJISITh KAYECTBA TBOPUYECKOMN JIMYHOCTH;



S5) ¢mu3uueckoro BocnUTaHHMA, (POPMHUPOBAHUA KYJBTYPbI 310POBbS H
IMOIMOHAJIBHOIO 0JIArONOJIyYHs:

MOHUMAaHKE U peau3aius 3[0pOBOro U 0e3omacHoro odpasa >Ku3HU (310POBOE
MUTaHue, COOJIOICHNE TUTHEHUYECKUX MPaBWI U HOPM, COATaHCUPOBAHHBIN PEKUM
3aHATHM M OTAbIXa, peryispHas (u3MYecKas aKTHUBHOCTb), OEpexXHOro,
OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (U3UYECKOMY H
MICUXUYECKOMY 3/I0POBBIO;

MMOHMMAHWE I[EHHOCTH TMPaBWI HWHIUBUAYAIBHOTO U  KOJUICKTUBHOTO
0€30MacHOr0 MOBEJACHUS B CUTYaIIUIX, YTPOXKAIOIIUX 3J]0POBBIO U KU3HU JTIOJIEH;

OCO3HAHHUE TMOCJEACTBUM M HENPHUATHS BPEAHBIX NPUBBIYCK (yHOTpeOIeHUs
AJIKOTOJI51, HAPKOTHUKOB, KYpeHUS );

6) Tpy10BOr0 BOCIMTAHMS

TOTOBHOCTH K TPY/y, OCO3HAHUE LIEHHOCTH MacTepCTBa, TPYA0JII00HE;

TOTOBHOCTh K AaKTUBHOW [IESITEIIBHOCTH TEXHOJOTHMYECKONM U COIMAIbHOMN
HAIPaBJIEHHOCTH, CIOCOOHOCTh WMHHIIMUPOBATH, TUIAHUPOBATH W CAMOCTOSTEIIBHO
BBITIOJIHSITh TAKYIO JICSTEIbHOCTb;

UHTEpPEC K pa3IuyHbIM chepaMm mnpodecCHOHAIBHOW NESITEIHHOCTH, YMCHHE
COBepIIaTh OCO3HAHHBIN BBIOOP OyayIIeH nmpodeccun u peain30BbIBATh COOCTBEHHBIC
KU3HEHHBIC TUTAHbI,

TOTOBHOCTh M CIIOCOOHOCTh K OO0Opa3oBaHUI0O W CamMoO0Opa3oBaHUIO Ha
IPOTSHKEHU U BCEH )KU3HU;

7) 3K0JIOTHYECKOTr0 BOCIIUTAHUS:

HKOJIOTHYECKH 11€JIeCO00pa3HOE OTHOIICHHE K MPUPOJE KaK MCTOUYHUKY JKU3HU
Ha 3eMJIe, OCHOBE €€ CYyIlIeCTBOBAHUS;

MOBBIIIICHUE YPOBHA OKOJOTUYECKOW KYJIbTYphl: MPHOOPETEHHE OIbITa
IUIAHUPOBAHUS MOCTYIIKOB U OLEHKU UX BO3MOKHBIX MOCJIEICTBUN JIJIs1 OKPYKAIOIIEH
Cpenbl;

OCO3HAHHE TJIOOAJIBHOTO XapakTepa SKOJOTUYECKUX MpoOJeM M MyTel ux
pelieHus;

CIIOCOOHOCTh UCTIOTB30BATh MPHUOOPETAEMBIE IIPU U3YICHUH OMOJIOTHH 3HAHUS U
YMEHUS MPU PEIICHUH MTPOOJIEM, CBSI3aHHBIX C PallMOHATBHBIM IPUPOIOTIOIH30BAHUEM
(cobmroneHne mMpaBUl TOBENCHUS B TIPHUPOJE, HAMPABICHHBIX HA COXpaHEHUE
paBHOBECHS B 9KOCHCTEMaX, OXPaHy BUIOB, YKOCUCTEM, Orochepsl);

AKTUBHOE HENPUATHE JECUCTBUH, NMPUHOCAIIUX BPEIl OKPYKAIOWMIEW MPUPOIHON
cpene, yMEHHE NPOTHO3MPOBATH HEOIATONMPHUSATHBIC SKOJOTUYECKHE TOCIICACTBUS
NpEeANTPUHUMAEMBIX JEMCTBUNA U MTPEIOTBPAILATh UX;

HaJM4Yue Pa3BUTOrO HKOJIOTUYECKOTO MBIIUICHUS, HKOJOTUYECKON KYJIbTYpHI,
OMbITa JEATEIbHOCTUA SKOJOTMYECKON HANPaBIEHHOCTH, YMEHUS PYKOBOJICTBOBATHCS



UMHU B TIO3HABATEIHLHOW, KOMMYHUKATUBHON M COIMATBHON MPAKTHUKE, TOTOBHOCTH K
YYaCTHIO B IPAKTUYECKOM IE€ATEILHOCTH 3KOJIOIMUECKOW HAIIPaBIECHHOCTH;

8) neHHOCTH HAYYHOI'0 NTO3HAHMS:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTUS HAYKHM M OOIIECTBEHHOM MPaKTUKH, OCHOBAHHOI'O Ha JHaJore
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIIIEHCTBOBAHHUE S3BIKOBOH M YHTATEIbCKOW KYJIBTYPHI KakK CpEACTBa
B3aMMOJICHCTBHS MEXTY JIFOJBMH ¥ TIO3HAHUS MUPA;

MOHMMaHWe crenuuku OWOJOTMM KaK HayKHh, OCO3HaHUs €€ poiu B
(GOpMHUpPOBaHUHU PALMOHATBHOTO HAayYHOTO MBIIUICHUS, CO3JaHUM LEJIOCTHOTO
npejcTaBieHuss 00 OKpYXKalolleM MHpE Kak O €IMHCTBE MPHUPOIbI, YeOBEKa U
oOmiecTBa, B TO3HAHMM TPUPOJHBIX 3aKOHOMEPHOCTEM M pelleHuu MnpodieM
COXPAaHEHUS IPUPOTHOTO PAaBHOBECHS;

yOeXKIAEHHOCTh B 3HAYMMOCTH OHOJIOTMHM JIJIi COBPEMEHHOM ILMBHIIM3AIUU:
oOecIieueHUsT HOBOTO YPOBHS pa3BUTHUS MEIWIIMHBI, CO3JaHUE IEPCIECKTUBHBIX
OMOTEXHOJIOTH, CTIOCOOHBIX PeIIaTh PECYpCHbIE MPOOIeMbl Pa3BUTHSI YEIOBEUYECTBRA,
MoMCKa MyTeW BBIXOJAa M3 TIOOANBHBIX 3KOJOTMYECKUX MpoOieM M olecreyeHus
nepexo/ia K yCTOMYMBOMY Pa3BUTUIO, PAIIMOHATILHOMY HCIOJIb30BAaHUIO MPUPOJIHBIX
pecypcoB U GOPMHUPOBAHUIO HOBBIX CTaHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJYYCHUH OMOJIOTMUECKUX 3HAHUM B IIEJIAX MOBBIIICHUS
oOmel KyJIbTypbl, €CTECTBEHHO-HAyYHOW TIpaMOTHOCTH, KaK COCTaBHOM YacTu
(GYHKIIMOHAIBHOW TPaMOTHOCTH OOydYaromuxcs, GOpMUPYEeMOl TMpU U3yYEHUU
OHOJIOTHH;

MOHMMAaHHE CYIIHOCTH METOJOB IMO3HAHUSA, HMCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH MCTIOIB30BATh MOJIy4aeMble 3HAHUS IJIs1 aHAIN3a U O0BSICHEHUS
SBJICHUN OKPY>KAIOIIET0 MUpa M MPOUCXOMASIIUX B HEM U3MEHEHUHN, YMEHHE JIeNaTh
000CHOBaHHbBIC 3aKJIFOYCHHS] Ha OCHOBE HAy4YHBIX (PAaKTOB M HMMEIOIIMUXCS JAHHBIX C
EJIbIO TIONYYEHUSI IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIOJb30BaTh OWOJOTHYECKHUE 3HAHUSA JUIS
penieHus MpooJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHHME IICHHOCTH HAy4YHOU JEsATEIHbHOCTH, TOTOBHOCTH OCYIIECTBISThH
MPOCKTHYIO M MCCIIEIOBATENIBCKYIO ACATEIHHOCTh WHANBUYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K  HENPEPHIBHOMY  O0pa3oBaHUI0 U
caM000pa30oBaHUIO, K AaKTUBHOMY TIIOJYyYCHHUIO HOBBIX 3HAaHWUW 1O OWONOTHH B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMHU.

METAHNPEIMETHBIE PE3YJIBTATBI



MeranpenMeTHbIe pe3yJabTaThl OCBOCHHUS ydeOHOro mnpeamera «buomorusy»
BKJIFOYAIOT: 3HAYUMbIC JUII  (OPMHUPOBAHUS MHUPOBO33PEHHUS  OOYYAFOIIMXCS
MEXIUCITUTUIMHAPHBIE (MEKIIPEAMETHBIC) OOIEHAyUHbIC TOHATHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAayYHOW KapTUHBI MHUpPa W CHeIU(UKY METOJOB IIO3HAHMSI,
WCITOJIb3YeMBIX B €CTECTBEHHBIX HayKaX (BEIECTBO, DHEPTHs, SBICHHE, IPOIeCcC,
CUCTeMa, HAay4YHBIH (HaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HCCIIeI0BaHNe, HAOIOIEHNEe, U3MEPECHHE, SKCIICPUMEHT U JAPYTHC); YHHBEPCAIbHBIC
yuyeOHbIe JeWcTBUS  (TIO3HABAaTENIbHBIC, KOMMYHHKATHUBHBIC, PETYJISITUBHBIC),
obecneunBatomue GopmMupoBaHue (YHKIIMOHAIBHON T'PAMOTHOCTH U COILUAIBHOU
KOMIIETEHIIUN 00YyYaIOIINXCs; CIOCOOHOCTh 00YUAIOIIMXCS UCTIOIh30BaTh OCBOCHHBIE
MEXTUCIMIUIMHAPHBIC, MHUPOBO33PCHYCCKNE 3HAHWS W YHHUBEpCAJIbHBIC YUYCOHBIC
JICHCTBUS B NTO3HABATEIILHON U COIMAILHON TIPAKTHKE.

B pesynbraTte nzydeHus OMOIOTHN Ha YPOBHE CpeIHEro o01ero oopa3oBaHus y
oOyyarorerocss 0yayT chOpMHUPOBaHBI MMO3HABATENIbHBIC YHUBEPCAIbHBIC y4COHBIC
JCHCTBUS, KOMMYHHKATUBHBIC YHUBEpCAIbHBIC ydeOHBIC ICHCTBUS, PETYJISTHBHBIC
YHUBEPCAJIbHBIC YUEOHBIC JICHCTBUS, COBMECTHAS JICATCIbHOCTD.

MeranpeIMEeTHbIE PE3YJIbTaThl OCBOCHHUS TMPOTPAMMBI  CPEAHETO  O0OIIero
00pa30BaHUS JOJKHBI OTPAXKATh:

OByajeHre yHUBEPCAJTbHBIMHU Y4€OHBIMU MO3HABATEIbLHBIMH T€HCTBHAMM:

1) 6a30Bble JJOrHYECKHE TeCTBHS:

CaMOCTOATENbHO  (QOpMyIHMpOBaTH M aKTyaJu3upoBaTh  MpodlieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUU 3HAHUW NPUEMBI JIOTUYECKOTO MBINIICHUS
(amanu3a, cuHTE3a, CpaBHEHHUS, KiacCH(pHUKAIUU, 000OIIECHHS), PACKPHIBATH CMBICI
OMOJOTUYECKUX TOHSATUN (BBIACIATh MX XapaKTepHbIE IMPU3HAKH, YCTaHaBIUBATH
CBSI3M C IPYTUMU TTOHATHUSIMU);

OTpeNeNITh I JeATeTbHOCTH, 3aJaBas IMapaMeTpbl W KPUTEPUU UX
JTOCTUXKEHUS, COOTHOCUTH PE3yJIbTATHI IESITEIbHOCTHU C TIOCTABJICHHBIMU IEJISIMU;

MCIIOJIb30BaTh OWOJIOTHYECKUE TOHATUS JJI OOBICHEHHS (DAKTOB U SBIICHUM
YKWBOU IPUPOJBI;

CTPOUTH JIOTHYECKHE pacCyXIeHus (MHIYKTUBHBIC, JEIyKTHUBHBIC, IO
aHAJIOTHH), BBISBISATH 3aKOHOMEPHOCTH U TIPOTHUBOPEYHS B paccMaTpUBAEMBIX
SABJICHUSX, (DOPMYITMPOBATH BHIBOJBI U 3aKITIOUCHUS;

MPUMEHSTh CXEMHO-MOJICNIbHBIE CPEJCTBA JJIA MPEACTABICHUS CYIIECTBEHHBIX
CBsI3€i M OTHOIIICHU B U3y4aeMbIX OMOTOTUYECKUX 00BEKTAX, a TAK)KE MPOTUBOPEUNH
Pa3HOTO POJia, BBISBJICHHBIX B PA3IMYHBIX MHGOPMAIIMOHHBIX HCTOYHHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHUS MPOOJIEMbl C y4E€TOM aHaiIu3a WMEIOIUXCS
MaTepHAbHBIX 1 HEMATePUATbHBIX PECYPCOB;



BHOCHTHh KOPPEKTUBBI B JIEATEIBHOCTh, OIEHUBATH COOTBETCTBHUE PE3yJIHTATOB
LEJSIM, OIICHUBATh PUCKU TOCIEICTBUI ACSITETbHOCTH;

KOOPAMHHUPOBATH M BBHIIOJIHATH PabOTy B YCIOBUAX PEaTbHOT0, BUPTYaIbHOTO U
KOMOMHHMPOBAHHOTO B3aMMOCHCTBHS,

pa3BUBaTh KPEATHBHOE MBINUICHUE MTPH PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 06a30BbIe HCCJIEA0BATEIbCKUE eHCTBHS:

BJIa/ICTh HaBBIKAMH Y4eOHO-MCCIIEOBATEICKON W MPOEKTHOW NEATEIbHOCTH,
HaBbIKAMHM  pa3pelieHuss  npoOjeM, CHOCOOHOCThIO U TOTOBHOCTBIO K
CaMOCTOSITETLHOMY TIOMCKY METOJOB PEIICHUsI MPAaKTUYECKUX 3a/ad, MPUMEHEHUIO
pa3IMYHBIX METOAOB IMO3HAHUS;

MCTIOJIh30BaTh PA3IMYHbIC BHJIBI AESATEILHOCTH IO TIOJYUYEHUIO HOBOTO 3HAHUS,
€ro MHTEpIpeTalnu, MPeodpa3oBaHUIO0 H IPUMEHEHHUIO B YIEOHBIX CUTYalUAX, B TOM
YHCIIe TIPY CO3/IaHNUU YUEOHBIX U COIMATILHBIX MMPOCKTOB;

dopMuUpoOBaTH HAYYHBIH THUIl MBIIUICHHUS, BIAJACTh HAyYHOW TEPMUHOJIOTHEH,
KITFOYEeBBIMU TIOHATHSMHU U METOJAMH;

CTaBUTh ¥ (OPMYITUPOBaTh COOCTBEHHBIC 3aJaud B 00pa30BaTEIBHON
JESTELHOCTH U )KU3HCHHBIX CUTYaIIHAX;

BBISIBIIATh NIPUYUHHO-CIICACTBCHHBIE CBS3M W aKTyallu3UpOBaTh 3aaady,
BBIJIBUTATh TUIOTE3Y €€ PelIeHUs, HAXOUTh apryMEHTHI I JOKa3aTelbCTBA CBOUX
yYTBEPKJEHUH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATH MOJIYYCHHBIEC B XOJI€ PEIICHUS 3aa4l Pe3yIbTaThl, KpUTHUYECKU
OLICHMBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSX;

J1aBaTh OLICHKY HOBBIM CUTYaIUsIM, OIICHUBATH TPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh IIEJICHANPABICHHBIA MOUCK TEpeHoca CPEACTB M CIOCOOOB
JENCTBUS B TPO(PECCUOHATIBHYIO CPENY;

YMETh TEPEHOCUTh 3HAHUS B ITIO3HABATEIBHYI0 M MPAKTUYECKYIO 00JaCTU
KU3ZHEEATEITHLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX IPEIMETHBIX 00JIaCTeH;

BBIIBUTaTh HOBBIE HJEU, NpeiJiaraTb OpPUTMHAIbHBIC MOAXOJbl W PpEIICHHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, TOMYCKAIOINE albTEPHATUBHBIC PELICHHUS.

3) padora ¢ ungopmanmeii:

OpPUEHTHUPOBATHCS B Pa3IMYHBIX MCTOYHUKAX HMHPopManuu (TEKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJSIPHOM  JuTepaType, OHOJOTMYECKHX  CJIOBapsAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax naHHBIX, B LHTepHeTe), aHaIM3UpOBAThH
MH(GOPMAIUIO Pa3IMYHbIX BUIOB U (POPM MpeCTaBICHUS, KPUTHUYECKH OLIEHUBATh €&
JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

(GopMynupoBaTH 3ampochl U MPUMEHSATH Pa3IMYHbIE METOABI MpPU TOUCKE U
otOope Omomornyeckoi wHpOpMaUU, HEOOXOMUMOW Il BBHITIOJHEHUS Y4eOHBIX
3ajay;



npuoOpeTaTh OMBIT UCIOJB30BAHUS  HMHPOPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJOTUH, COBEPUICHCTBOBATh KYJbTYPY AKTMBHOI'O HCIOJIb30BAHUS PA3IHYHBIX
MTOUCKOBBIX CUCTEM;

CaMOCTOATEJIbHO  BBIOMpaTh  ONTUMAJIBHYIO  (QOpMy  MpeacTaBICHUS
Oounonornyeckoil nHpopmauu (Cxembl, rpa@uKu, TUarpaMmbl, TaOIHIIbI, PUCYHKH U
Apyroe);

WCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEICTBA MPU padOTe ¢ OMOJIOrMUECKOM
nHpopManueit: NPUMEHSITh XUMHUYECKUEe, (PU3UYECKUE U MATeMaTUYECKHE 3HAKU U
CUMBOJIbI,  (opmynbl,  abOpeBHaTypy, HOMEHKJIATYpY,  HCIOJB30BaThb U
npeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEACTBA HATJISTHOCTH;

BJIAJICTh HaBBIKAMU PACTIO3HABAHUS U 3alIUTHI HHPOpMAIHU, HHPOPMAIITMOHHOM
0€301acCHOCTU JTUYHOCTH.

OBJafeHne YHUBEPCAJTbHBIMM KOMMYHUKATUBHBIMU AeHCTBUSIMH:

1) obmeHue:

OCYHIECTBIISITh KOMMYHHUKAIIMU BO BCeX cdepax >KU3HHU, aKTUBHO Y4aCTBOBAThH B
Uanore Wik JUCKYCCHUHM IO CYIIECTBY 0O0CyXaaemMoil Tembl (yMeHUE 3a7aBaTh
BOMPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCUTEJIHHO BBIMOJHEHUSI TpeJjIaraeMoit
3a/1a4M, YYWUTHIBAaTh WHTEPECHl M COTJIACOBAHHOCTH MO3HIIMN JAPYTHMX YYaCTHUKOB
JUanora Wid JUCKYyCCHH);

pacno3HaBaTh HeBepOalbHbIE CpeACTBAa OOIIEHUS, TOHUMATh 3HAaYEHUE
COLIMAJIbHBIX 3HAKOB, MPENOCHIIIOK BOSHUKHOBEHU KOH(MIMKTHBIX CUTYallUl, YMETh
CMSTYaTh KOH(IJIUKTHI U BECTH NEPETOBOPHI;

BJIQJIETh PA3JIMYHBIMU CHOCOOAMU OOIIEHHS W B3aUMOJEUCTBUS, MOHUMATh
HaAMEPEHUS IPYTUX JIOJICH, TPOSABIATH YBAKUTEIHHOE OTHOIIIEHNE K COOECETHUKY U B
KOpPpeKTHOH hopMe popMyTupoBaTh CBOU BO3PAKECHUS;

pa3BEPHYTO M JIOTHYHO H3JIaraTh CBOIO TOYKY 3PEHHSI C HCIOJIb30BAHUEM
SA3BIKOBBIX CPEJICTB.

2) COBMeCTHASI 1eITeJIbHOCTD:

MOHUMATh M HCIIOIB30BaTh NMPEUMYIIECTBA KOMAHIHOW W WHIWUBUIYaTbHOMN
paboThl MpU pEeHIeHUH OMOJIOTHYECKON MPOoOIeMbl, 000CHOBBIBATH HEOOXOIMMOCTH
MIPUMEHEHUS TPYNIOBBIX (HOPM B3aUMOJICHCTBUS NP PEIICHNN y4eOHOM 3a/1a4u;

BHIOWpATh TEMAaTUKy M METOJBl COBMECTHBIX NEUCTBHM C Y4E€TOM OOIMX
MHTEPECOB U BO3MOKHOCTEHN Ka)KJIOT0 Yi€Ha KOJUJIEKTHUBA;

OpUHUMATh  II€IM  COBMECTHOW  JCSTENbHOCTH,  OpPraHW30BHIBATH U
KOOPJIMHUPOBATh JEUCTBUS MO €€ JOCTHKCHHUIO: COCTAaBJISITh IUIAH JICHCTBHM,
pacnpenensiTh poid ¢ Y4ETOM MHEHUH YYaCTHUKOB, OOCYXKIaTh pe3yiIbTaThl
COBMECTHOM padoThI;

OIICHMBATh KAYECTBO CBOETO BKJIAJA M KaXJIOTO YYAaCTHHKA KOMAaHIbI B OOIINI
PE3YNIBTAT MO Pa3paboOTaHHBIM KPUTEPHUSIM;



npejyiaratb HOBBIE MPOEKTHI, OIEHUBAaTh WJAEH C TO3UIUMU HOBU3HBI,
OPUTHMHAIILHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBJISITh MO3UTHBHOE CTPAaTETMYECKOE IMOBEACHUE B  Pa3IMYHBIX
CUTYaIUsX, POSIBISTH TBOPUECTBO U BOOOPAKEHUE, OBITH MHUITUATUBHBIM.

OBJajieHNe YHMBEPCAJIbHBIMY PeryJATHBHbIMU IeHCTBUSIMU:

1) camoopranu3anusi:

HCIIOJIb30BaTh OMOJOTUUECKUE 3HAHUS JISI BHISIBICHUS TPOOJIEM U UX PEIICHUS B
KU3HEHHBIX U YUYCOHBIX CUTYaIIUSIX;

BBIOMpATh HA OCHOBE OMOJOTUYECKUX 3HAHUM 11€JIEBbIe U CMBICIIOBBIE YCTAHOBKHU
B CBOMX JICHCTBUSIX U MTOCTYMKAX MO OTHOIIECHUIO K )KUBOU MPUPOJIE, CBOEMY 3/I0POBBIO
U 3JI0POBBIO OKPYKAIOIIHNX;

CaMOCTOSITEJIbHO OCYIIECTBISATh IMO3HABATENbHYIO JCSTENbHOCTD, BBISIBISTH
npoOJieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIC 3a7a4yM B 00pa3oBaTEIbHOMU
NESATeIbHOCTH Y KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEJIbHO COCTAaBIISATDH IJIAH PEIICHUs] MPOOJIeMbl ¢ YYETOM HUMEIOLTUXCS
pPECypcoB, COOCTBEHHBIX BO3MOKHOCTEN U MPEANOYTCHHH;

JlaBaTh OIIEHKY HOBBIM CUTYAITUsIM;

pacuIupsTh paMKH y4eOHOTO NMpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUIH;

JIeaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTDH 3a
peuieHue;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CIoCcOOCTBOBATh (POPMUPOBAHUIO U MIPOSBICHUIO IIMPOKOM IPYIUIIUU B pa3HbIX
00JacTsX 3HAHUM, MOCTOSHHO TOBBINIATH CBOW 0Opa30BATENbHBIA W KYJIbTYpPHBIN
YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaThb OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JESATEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIA/IETh HABBIKAMH MMO3HABATEIBHOM pedIeKCUM KaK OCO3HAHMS COBEPIIAEMBbIX
JNEUCTBHUI U MBICIIMTEIIbHBIX IIPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHUI, UCIIOJIb30BATh
puéMBbI pedIECKCUU TSl OLIEHKH CUTYaIlMU, BEIOOpA BEPHOTO PEIICHHUS;

yMETh OLEHHUBaTh PUCKHM MU CBOEBPEMEHHO MPUHUMATh PEIICHUS MO0 HX
CHUKEHUIO;

MPUHUMATh MOTHUBBI W apryMEHTbl JPYIHMX IIpU aHalIu3e pe3yibTaToB
NEeATEeNbHOCTH;

3) mpuHsITHE Ce0sl M IPYTrHUX:

MPUHUMATH Ce0sl, TOHUMAasi CBOM HEJOCTATKU U JOCTOMHCTBA;

MPUHUMATh MOTHUBBI W apryMEHTbl JPYIMX TIpU aHaldu3e pe3yibTaToB
NEeATEeNbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JAPYIUX HA OLIUOKHU;



pa3sBUBATHb CIIOCOOHOCTH ITOHUMATh MHP C IMO3UIHUH APYTOro 4€ji0BCKa.

HNPEIMETHBIE PE3YJIBTATHBI

[IpeameTHble pe3yabTaThl OCBOCHHUS COJIEpXKaHUS ydyeOHOro mpeamera
«buonorusy Ha yriyoJIEHHOM ypOBHE OPUEHTUPOBAHBI HAa 00ecreueHre MPOoPUILHOTO
o0ydeHus oOydaroniuxcst ouonorud. OHU BKIIIOYAIOT: cieluduuecKkue s OUoaoruu
Hay4YHbIC 3HAHUS, YMEHUSI U CHOCOOBI JEHCTBUM MO OCBOEHHUIO, MHTEPIpPETAIUU U
npeoOpa3oBaHUI0 3HAHUM, BUJIBI JEATEIBHOCTU MO MOJYYSHUIO HOBBIX 3HAHUU U UX
MIPUMEHEHUIO B PA3IMYHBIX YUEOHBIX, @ TAKXKE B PEAIbHBIX KU3HEHHBIX CUTYyaIUsX.
[IpenmeTHBIE pe3yabTaThl IPEACTABICHBI IO TO1aM W3yUYCHMUS.

[IpeamerHbie pe3ynbTaThl OCBOEHUs ydeOHoro mnpeamera «buosorus» B 10
Kjlacce NOJKHBI OTPAXkKaTh:

c(hOopMUPOBAHHOCTh 3HAHUN O MECTE U POJIK OUOJIOTUU B CUCTEME €CTECTBEHHBIX
HayK, B (GOPMUPOBAHUH €CTECTBEHHO-HAYYHOU KapTHUHBI MUpPa, B MO3HAHUM 3aKOHOB
OPUPOJBI U PElIeHUH TPOoOJeM PAIMOHAIBHOTO MPHUPOJOIOIL30BaHUS, O BKJIAJE
POCCUNCKHUX U 3apyOCIKHBIX YUEHBIX B Pa3BUTHE OHUOJIOTHH;

BJIQJICHUEe  CUCTEMOW  OWOJIOTMYECKHWX  3HAHWUM, KOTOpask  BKJIIOYACT:
OCHOBOIIOJIAraroIue OUOJIOTUUSCKUE TEPMUHBI U IOHATHS ()KU3Hb, KJIETKA, OPTaHU3M,
MEeTaboIU3M, rOMEOCTa3s, caMOperysuus, CaMOBOCITPOU3BE/ICHHE,
HACJIEICTBEHHOCTh, HM3MEHYHBOCTh, POCT M PAa3BUTHUE), OUOJOTUYECKHE TEOPUHU
(xnerounas teopus T. llIBanna, M. IlIneiinena, P. Bupxosa, xpoMmocoMHas Teopus
HacyaeacTBeHHocTH T. Moprana), yuenust (H. V. BaBunoBa — o rieHTpax MHOT00Opa3usi
U TIPOUCXOXKJEHUS KYJIbTYPHBIX pAcCTeHUM), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
NEPBOTO MMOKOJIEHHUS], PACIIECIICHUS, YUCTOTHI TAMET, HE3aBUCUMOTI'O Hacye1oBaHus [ .
Menpaensi, TOMOJOTMYECKHX pSAOB B HACIEICTBEHHOW wu3MeHunBoctn H. M.
BasuiioBa), mpuHUMIIBI (KOMILUIEMEHTAPHOCTH);

BJIAJ€CHUE OCHOBHBIMH METOJAMH HAy4YHOTO I[IO3HAHUS, WCIOJIb3yEMbIX B
OMOJIOTUYECKUX  MCCIENOBAHUAX JKUBBIX OOBEKTOB (OMUCaHUE, HW3MEpPEHHUE,
HaO0JI0/ICHNE, SKCTICPUMEHT);

YMEHUE BBIJEIATh CYIIECTBEHHbIE NMPU3HAKU: BHUPYCOB, KJIETOK IMPOKAPUOT U
AYKapHOT, OJHOKIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, B TOM YHCIJIe OAKTEpHiA,
rpu0oOB, PACTCHH, )KMBOTHBIX M YEJIOBEKAa, CTPOCHUS OPTaHOB M CHCTEM OpPTaHOB
pacTEHUid, KUBOTHBIX, YEJIOBEKA, MPOIECCOB KU3HEIEITEIbHOCTH, MPOTEKAIOIINX B
OpraHu3Max PacTeHHI, KUBOTHBIX U YEJIOBEKa, OMOJIOTHYECKHUX MPOIIECCOB: 0OMEHa
BellecTB (MeTaboNu3M), NpEeBpalleHUss JHEPru”, OpPOKEHHUS, aBTOTPOPHOTO U
reTepoTpoHOTO TUIIOB THUTAHUS, (HOTOCHHTE3a M XEMOCWHTE3a, MHUTO03a, Meho03a,
raMeTroreHe3a, SMOpPHUOTeHe3a, MOCTAMOPUOHAIBHOTO Pa3BUTHUS, Pa3MHOKEHHUS,
WHJVMBUAYaJbHOTO pa3BUTHUSI OpraHu3Mma (OHTOreHe3a), B3aMMOJEHUCTBHUSI TEHOB,
reTepo3uca, UCKyCCTBEHHOI'0 0TOO0PA;



YMEHUE YCTaHABIMBATh B3aUMOCBS3M MEXAY OpPraHOMJAMH KJIETKH MU HX
(YHKUIUSAMH, CTPOEHUEM KIIETOK Pa3HbIX TKaHEH W UX PYHKUUSMHU, MEXK]y OpraHaMu
Y CUCTEMaMM OpPraHOB y PACTEHMI, )KMBOTHBIX U YEJIOBEKA U UX (PYHKUHUAMH, MEXIY
CUCTEMaMHU OPraHoB U MX (PYHKIUSAMHU, MEXKIY 3TalaMl OOMEHA BEIIECTB, dTalamMu
KJIETOYHOTO LHMKJIA U KU3HEHHBIX IUKIOB OPraHMW3MOB, 3TalaMu 3MOPHUOHAIBHOTO
pa3BUTHSI, TEHOTUIIOM U (PEHOTUIIOM, (PEHOTUIIOM U (haKTOpaMu Cpelibl OOUTAHUS;

YMEHHE BBISBIATH OTIIMYUTEIbHBIE MPU3HAKU >KUBBIX CHUCTEM, B TOM YHCIIE
pacTeHuil, >)KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIMOIb30BaTh COOTBETCTBYIOUIME ApPTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTUIO UM CHUMBOJIUKY JJISl JOKA3aTeIbCTBA POJCTBA OPraHMU3MOB pPa3HbIX
CUCTEMaTHUYECKUX TPYIIIL;

yYMEHHE pellaTb OMOJOTMYECKHE 3aJlayM, BbISBIATh NPUUYUHHO-CJIEJACTBEHHBIC
CBSI3M MEX]y MCCIEAYEeMbIMU OMOJOTMYECKMMHU MPOLECCaMU U SIBJICHUSIMU, JI€JaTh
BBIBOJIbI M POTHO3bI HA OCHOBAHUHM MOJYUYEHHBIX PE3yJIbTaTOB;

yYMEHHE BBITIOJIHATH JAa0OpaTOpHbIE W MpaKTHYeCcKue padoThl, COOJI0IATh
npaBuiia Mpu padoTe ¢ y4eOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIJBUTaTh TUIIOTE3bl, TMPOBEPATH MX OIKCIEPUMEHTAJIbHBIMU
cpenctBamu, (HOpMyIUpYsS I1edb HCCIAEJOBaHUS, AaHAIM3UPOBATH MOJYYECHHbBIE
PE3YNIbTATHI U JIENIaTh BHIBOBL;

yMEHHE YYacTBOBaTh B Y4YEOHO-HCCIEAOBATENbCKOW paboTe 1Mo OHOJIOTHH,
HKOJIOTUM U MEIUIIMHE, MPOBOJMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, U
MyOIMYHO MPEICTABISATD MMOJYYEHHBIE PE3YIbTaThl HA YUCHUYECKUX KOH(DEpEeHIIUIX;

YMEHHE OLIEHUBATh 3TUYECKUE ACTIEKThl COBPEMEHHBIX UCCIIEI0BAHMI B 001acTH
OWonoruu W  MEIUUUHBI  (KIIOHUPOBAaHHE, WCKYCCTBEHHOE OIUIOJJOTBOPEHUE,
HAIPaBJICHHOE U3MEHEHUE TeHOMA U CO3JaHHE TPAHCTEHHBIX OPraHU3MOB);

YMEHHE OCYIIECTBIISITh OCO3HAHHBIM BBIOOp Oynymiedt npodeccroHanbHON
NESTEIHbHOCTH B 00JIaCTU OMOJIOTUM, MEIUIIMHBI, OMOTEXHOJOTWH, BETEPUHAPHH,
CEIBCKOT0 XO3SHCTBa, MHUINEBON IPOMBIILICHHOCTH, YIJIYOJSATh IO3HABaTEIbHBIN
WHTEPEC, HANPABICHHBI HAa OCO3HAHHBIA BBIOOP COOTBETCTBYIOIIEH Mpodeccuu u
OPOAODKEHHE  OMOJOrMYecKOro  OOpa3oBaHMS B OpraHM3alUsaX  CPEeIHEro
po¢heCCHOHATIBLHOTO U BBICIIET0 00pa30BaHUsl.

TEMATHYECKOE IINTAHUPOBAHUE

Koan4yecTBO 4acoB
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KoHTpoJbHbIE
padoTsbI

IIpakTHYeckue
padoThI

DJIeKTPOHHbIE
(uudpossbie)
o0pa3oBaTte/ibHbIE

pecypchbl

buosoruga xak
HayKa

JKusrlie cucteMsl U
HX U3YyYCHHE

buosornsa kierku

0.5

XuMuyeckas
Opra"u3anus
KJIETKHA

10

Crpoenue u
(YHKIMM KJIETKU

OOMeEH BELIECTB U
MIpeBpaIeHUE
JHEPTUU B KICTKE

HacnencrBennas
uHpopmanus u
peanuzanus €€ B
KJIETKE

0.5

JKU3HEHHBIN UK
KJIETKHA

Crpoenue u

byHKIUH
OpraHu3MOB

17

1.5

10

Pa3smuoxenue u
pazBuTHE
OpraHu3MOB

1.5

11

['eneruka — Hayka
0
HACJIEICTBEHHOCTH
U U3MEHYMBOCTHU
OpraHU3MOB

0.5

12

3aKOHOMEPHOCTH
HaCJIeICTBEHHOCTH

10

13

3aKOHOMEPHOCTH
U3MEHYUBOCTH

14

I'eneTuka
yeJIoBeKa

0.5




15 Cenexnust 4 1
OpraHu3MOB
buotexHonorus u
16 CHHTETHYCCKAS 4
Oounoorus
17 PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO
YACOB I1O 102 13

[TPOTPAMME




IHOYPOYHOE IIVTAHUPOBAHHUE

10 KUJIACC
KoauuecTBo yacon OuekTpon | OoopynoBanme «Touka
n HbIE pocTay
aKT
N B ‘f eck [ara uu¢poBbI
Tema ypoka KOHTpOJII)HbIe HU3y4YeHH e
n/n Bcero ue
padoTbI | o0pa3oBa
padot
TeJIbHbIE
bl
pecypcsbl
Brosorus kak KOMIUICKCHAs
1 HayKa M KaK 9acTh COBPEMEHHOTO 1
oOmrecTBa
2 JKuBble cucTeMbl U X CBOMCTBA 1
3 YpoBHEBas OpraHu3anus KUBBIX 1
CUCTEM
4 HcTtopus OTKpBITHS U U3YYEHUS 1
kietku. Kinerounas teopus
MeTo1bl MOJIEKYJISIPHOU 1 Hudposas maboparopus
KJIETOYHOU OMOJIOTHH. JUISL IIKOJIbHUKOB
[IpakTuueckas pabora «3ydyenue (MHKpOCKOTI,
5 METOJIOB KJICTOYHOU OMOJIOTHH 1 0.5 MHKPOIIpEnaparsl).
(xpomatorpadus, anexTpodopes,
muddepennuanbHOe
uentpudyruposanue, [T1[P)»
6 XUMHUYECKUH COCTAB KIETKH 1
7 MuHepanbHbI€ BEIIECTBA KIETKH, 1
WX OMOJIOTUYECKAs POJIb




OpraHuyecKkre BeIiecTBa KICTKU
— Oenku. JIaboparopnas pabota
«OOHapyXeHHEe OCITKOB ¢
IIOMOIIIBO KAYCCTBCHHBIX
peaxkuuin»

0.5

CoiicTBa, K1accupuKays u
dbyHKIIMN OETKOB

10

Opranuyeckue BelecTBa KIETKU
— YIJIEBOJBI

11

OpFaHI/I‘-IeCKI/Ie BCIIECTBA KIICTKH
— JIMIIU bI

12

Hyxneunosbie kucnotsl. [JHK u
PHK. JIabopaTtopHas pabota
«HMccnenoBanne HyKJIEMHOBBIX
KHCJIOT, BBIIEJIEHHBIX U3 KJIETOK
Pa3IMYHBIX OPraHU3MOBY

0.5

[Hudposas maboparopus
JUJIS1 IIKOJIBHUKOB
(MuKpocKoT,
MHUKPOIIpEnapaTsl).

13

Crpoenue u ¢pynkiuun ATO.

Hpyrue nykieosuarpudocdarst
(HT®)

14

CexBenuponanue JJHK. Metoabl
T€HOMUKH, TPAHCKPUTITOMHUKH,
MMPOTECOMHKH

15

Mertozbl CTPYKTYpHOU GHOJIOTHI

16

TwuIrel KIeTox.
[IpokapuoTnyeckas Kierka

17

CrpoeHne 3ykapruoTHYECKOU
kietku. [IpakTuueckas pabora

0.5

[Tudposas naboparopus
JUISL IKOJIbHUKOB




«M3ydeHne CBOMCTB KJIETOYHOU

(MHKpOCKoOTI,

MeMOpaHbD» MUKpPOIPENapaThl).

18 [ToBepXHOCTHBIN anmapar KIeTKA
OnHomMeMOpaHHBIE OPTaHOUIBI [Mudposas nabopatopus
kietku. [Ipakrnyeckas pabora JUTSL IKOJIbHUKOB

19 «3yueHue nBUKEHUS 0.5 (MHKpOCKoOTI,
IIUTOIUIa3MbI B PACTUTEIEHBIX MUKpPOIPENapaThl).
KIIETKaX»
[TonmyaBTOHOMHBIE OpraHOUbI [Mudposas nabopatopus
KJIETKH: MATOXOHJIPHH, JUTSL TIIKOJTHbHUKOB

20 actuel. JlaboparopHas padota 05 (MHKpOCKOTI,
«HMccnenoBanue mia3smMosmnsa u ' MUKpOTpenaparsl).
JIETIIIa3MOJTH3a B PACTUTEIIBHBIX
KJIIETKaXx»

21 HememOpanHbie opraHou bl
KJIETKH

22 Crpoenue u GyHKIUH sapa
CpaBHUTENbHAS XapaKTEPUCTUKA [Tudposas nadboparopus

93 KJIETOK 3yKapuoT. JlabopaTtopHas 05 JUIS HIKOJIbHUKOB
pabota «3ydyeHnue crpoeHus ' (MHKpOCKOIL,
KJIETOK Pa3JINYHbIX OPraHU3MOB)» MUKpPOIIPENnaparhl).
AccuMmISIIMA U AUCCUMMIISALIUS
— JIB€ CTOPOHBI MeTaboIu3Ma.
Tumnbl oOMeHa BelecTs.

24 JlaGoparopHas paboTa

«3yueHune KaTaauTUIECKOU
aKTUBHOCTH (pepMEeHTOB (Ha
MpUMepe aMUIas3bl WK
KaTasas3bl)»




25

@epMeHTaTUBHBIN XapakTep
peaKuuii KJIETOYHOTO
MeTabonmsma. JlabopaTopHas
pabota «3ydenune
(epMEHTaTUBHOTO paCIIETICHUS
MEPOKCHA BOJIOPOAA B
PaCTUTENBHBIX U )KUBOTHBIX
KJIETKaX»

0.5

26

benku-aktuBaTopsl 1 Oenku-
MHTUOUTOPBI

27

ABTOTpOGHBIN TUTT 0OOMEHa
BEIIECTB

28

doTocunres

29

XemocuHTe3. JlaboparopHas
pabota «CpaBHEHHE MTPOIECCOB
(hoTOCHHTE3a U XEMOCHUHTE3a)

0.5

30

AnHaspoOHbIe OpraHu3Mbl. Bk
opoxenus. JlabopatopHas pabora
«CpaBHEHHE MTPOIIECCOB
OpOIKEHUS U JIbIXaHHSDY

31

AspoOHBIE OpraHUu3Mbl. DTaIlbl
SHEPreTHYECKOro ooMeHa

32

OHeprust MEMOPaHHOTO
rpagueHTa npotoHos. CuHTe3
AT®: pabora nporoHHoit ATD-
CUHTA3bI

33

Peakiuu MaTpUYHOTO CUHTE3a




TpaHcKkpUnUKs — MAaTPUYHbBINA

34 cunre3 PHK
35 Tpaucnsus u e€ Tarbl
KoanpoBanue aMMHOKHCIIOT.
36 Ponb pubocom B GrocunTe3e
Oenka
37 Opranusanus reHoma y
MPOKAPHOT U DYKAPUOT
38 MonekynspHble MEXaHU3MBbI
AKCTIPECCHH TEHOB Y DYKapUOT
Bupycsl — BHeEKIIETOUHBIE
39 (hOpMBI J)KHU3HU U OOHUraTHbIE 05
napasuThl. [Ipaktudeckas paboTa '
«Co31anre MoIeTi BUpyca»
40 Bupychsie 3a6oeBanus
YeJl0BEKa, )KUBOTHBIX, PaCTEHUIM
41 Hanotexnonoruu B 6uonoruu u
MEIUIIHE
42 ’Kv3HEeHHBIN UK KIETKU
43 Martpuunsiii cuate3 JJTHK
Xpomocowmsl. JlabopaTopHas Hudposas naboparopus
JUISL IIKOJIbHUKOB
44 pabora «M3yueHne XxpoMocoM Ha 0.5
(MuKpocKoTI,
TOTOBBIX MUKPOIIpEnapaTax»
MUKpOTIpEenaparsl).
45 Jlenenue KIETKH — MHUTO3
Tuns! ketok. Kaprokunes u [Tudposas nadboparopus
46 uuToKMHe3. JJaboparopHas 0.5 JUISl IIKOJIbHUKOB

pabota «Habmoienue MUTO3a B




KJIETKaX KOHUMKA KOpEIlIKa JIyKa
(Ha rOTOBBIX MUKpOIIpenapaTax)»

(MHKpOCKoOTI,
MUKpOIpENnaparhl).

PGFYJIﬂIII/Iﬂ KHU3HCHHOI'O IMKJIa

47
KJIIETOK
48 OpranusMm Kak eMHOE 1eJI0e
. [udposas mabopaTopus
Txanu pacrenuii. JlJabopatopHas Pp patop
. JUTSI ITKOJIBHAKOB
49 pabota «/3y4ueHne TkaHeH 0.5
. (MHKpOCKOTI,
pacTeHui»
MUKpOTpEenaparsl).
npposas madbopaTopus
TkaHU )KMBOTHBIX M YEIOBEKA. Hcpp patop
JUTSI IITKOJTBHAKOB
50 JlaboparopHas paboTa 0.5
. (MHKpOCKOTI,
«M3yueHne TKaHEeH KUBOTHBIX)»
MUKpOTpenaparsl).
Opranbl. CHCTEMBI OpPTaHOB.
51 JlaGopaTtopnas pabota 05
«/3ydenune opraHoB IBETKOBOTO '
pacTeHus»
52 Ormopa Tena opraHu3MoB
53 JIBM>KEHHE OpPTraHU3MOB
54 [Iuranue opraHu3MoB
[TuTanne NO3BOHOYHBIX
55 KUBOTHBIX. [TuieBapuTeapHas
crcTeMa YeJioBeKa
56 JIpIxaHue opraHu3MoB
57 JIpIxaHue MO3BOHOYHBIX
KUBOTHBIX U YEIIOBEKa
58 Tpancnopr BewecTs y

OpraHnu3MoOB




KposenocHas cucrema

59 MMO3BOHOYHBIX )KUBOTHBIX U
4eJl0BeKa
60 Brienenue y opranusmMoB
61 3ammTa y OpraHu3MoB
62 NMMyHHas cuctema yenoBeka
63 PaznpaxuMocTh 1 perynsnus y
OpraHu3MOB
I'ymopanbHas perysauus u
64 SHJIOKPUHHAS CHCTEMA KHUBOTHBIX
Y YeJoBeKa
65 @OopMBI Pa3MHOKEHUS
OpraHu3MOB
66 [TonoBoe pa3MHOKEHUE
67 Meiio3
I'ameTorenes. ObpazoBaHue U Hudposas maboparopust
pa3BUTHE MOJIOBBIX KIETOK. JUISL IIKOJIbHUKOB
68 JlaGopaTtopHnas pabota 05 (MuKpocKoTI,
«3yueHne cTpoeHHUs MOJIOBBIX ' MUKpOTIpEenaparsl).
KJIETOK Ha FTOTOBBIX
MUKpOTpernaparax»
69 NunuBuayansHoe pa3BUTHE
OpraHU3MOB — OHTOT'€HE3
70 3aknazka OpraHoB U TKaHEU U3
3apO/JIBIIIEBBIX JTUCTKOB
PocT u pa3BuTHE KUBOTHBIX.
71 JIaGoparopHas paboTa 0.5

«BrisiBneHuE IIPpHU3HAKOB




CXOJICTBA 3apO/IbIILIECH
IIO3BOHOYHBIX ) XMBOTHBIX))

72

PasmHOkeHue u pa3Butue
pactenwmii. JlJaboparopHas pabota
«CtpoeHue opraHon
Pa3MHOKEHMSI BBICIINX
pacTeHuin»

0.5

73

Hctopus ctaHOBIICHHS 1
Pa3BUTHS TEHETUKU KaK HAYKH

74

OCHOBHBIC TIOHSTHS U CHMBOJIBI
renetuku. JlabopaTtopnas pabota
«/po3oduna kak 0oOBEKT
T€HETUYECKUX UCCIIETOBAHUI

0.5

75

3aKOHOMEPHOCTH HACJIeI0BaHUS
MpU3HAKOB. MOHOTHOpHTHOE
ckpemuBanue. [Ipakruueckas
pabota "U3ydueHue pe3yabTaToB
MOHOTHOPUHOTO CKPEIIUBAHUS Y
po30¢uIs"

0.5

76

HI/ITOJ'IOI"I/ILIGCKI/IC OCHOBBI
MOHOFI/I6pI/II[HOFO CKpCIIMBaHUsA

77

AHa.]'H/ISI/Ipy}OH_ICC CKpCIIUBAHUC.
Henonnoe JAOMHWHHPOBAHUC

78

JMrubpuiHoe CKpeluBaHue.
[IpakTtuyeckas padora «M3yueHue
pe3yAbTaTOB AUTUOPUIHOTO
CKpPELIMBaHUA y APO30(PUIIB»

0.5




79

ITuTosmornueckre OCHOBBI
TUTHOPHUTHOTO CKPEUTUBAHUS

80

CueluieHHO€E HACIEI0OBaHNE
MIPU3HAKOB

81

XpOMOCOMHAsI TEOPUS
HAaCJIEICTBEHHOCTU

82

T'eneruka momna

83

T'eroTnn Kak 1eJI0CTHAS CUCTEMA

84

I'eHeTM4ECKMI KOHTPOJIb
pa3BUTHUS PACTEHUH, )KUBOTHBIX U
4eJI0BEKa

85

HN3MeHunBOCTh MpHU3HAKOB. Buapl
U3MEHYNBOCTH

86

MoaudukanroHHast
M3MEHYNBOCTD

87

Bapuanuonsslii psa u
BapHUaIlMOHHAs KPUBasl.
JlaGopaTtopHnas pabota
«UccaenoBanue
3aKOHOMEPHOCTEH
MOAU(PHUKAITTOHHOM
n3meHunBocTH. [loctpoenue
BAapHUAIIMOHHOTO psJa U
BapUallMOHHON KPUBON»

0.5

88

I'enoTHIIMYECKass U3MEHUYUBOCTb.
KomOnHaTBHAsI K3MEHYUBOCTD

89

MyrtauroHHas U3MEHUYUBOCTD.
[Ipaktuyeckas pabora «MyTtanuu

0.5

[Tudposas nadboparopus
JUISL IKOJIbHUKOB




y Ipo30QHIIbI (Ha TOTOBBIX
MUKpOIpernaparax)»

(MHKpOCKoOTI,
MUKpOIpENnaparhl).

90

3aKOHOMEPHOCTU MYTaI[MOHHOTO
npoiiecca. JNUTeHETHKA U
SIIUT'CHOMUKA

91

I'eneTunka yenoBeka.
[IpakTnueckas pabora
«CocrapieHne 1 aHaIu3
POJOCIOBHOMN

0.5

92

MeToabI METUITUHCKOU T'€HETUKU

93

3HaueHne MeIUIIMHCKON
TCHETHKH B TIPSO TBPAIICHUN U
JIEUEHUN TEHETUYECKUX
3a00J1€BaHMH YeJIOBEKa

94

OCHOBHBIE TIOHSITHUS CEJICKIIHH.
JlaGopaTtopHnas pabota
«M3ydeHune copToB KYJIbTYPHBIX
pacTeHuil ¥ OPO/] TOMAITHUX
KUBOTHBIX)»

0.5

95

MeTompl ceneKIIMOHHON PabOTHI.
JlaGopaTtopHnas pabota
«3yueHne METOJI0B CeIeKIIUU
pacTeHui»

0.5

96

JlocTrKeHMs CeNeKIUN pacTeHU N
1 KUBOTHBIX. [IpakTnyeckas
pabota «IIpuBUBKa pacTeHUI»




CoxpaHeHue, u3y4eHue u
97 HCIOJIb30BAHNE T€HETUYECKUX

pecypcoB

BI/IOTGXHOJIOFI/I?I KakK HayKa nu
OTpacJib MMPOU3BOJICTBA.
[TpakTaeckas pabora «3ydeHne
00BEKTOB OMOTEXHOJIOTUMY

98

0.5

99 OcHoOBHbIE HapaBJIEHUS

CUHTETHYECKOU OMOJIOTHUH

XpOMOCOMHAs 1 TeHHAasA
100 P

VHXEHepUs

101 Menuuuackre OMOTEXHOJIOT N

PezepBHbriit ypok. [ToBTOpenue,
102 000011IeHHE, CUCTEMATH3AINS
3HAHUM

OBIIEE KOJJMYECTBO YACOB I1O
I[TPOTPAMME

102

135




YUYEBHO-METOJNYECKOE OBECIIEUEHUE
OBPA3OBATEJIBHOTI'O ITPOLECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI I1J151 YYEHUKA
1. buonorus. 10 knacc: yue6. aist 001eo0pa3zoBat. opraHu3aiuii: 0a30BbIil
ypoBedb / [B. B. Ilaceunuk u gp.]; mom pen. B. B. Ilaceunuka. — M.:

[Ipocsemienue, 2019. — 224 c.: un. — (JIunug xu3Hn).

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJA

1. bapa6anmukos b.U., CanaeB E.A. CoopHuk 3a51au o renetuxe. — 13-
B0 KazaHckoro yHuBepcurera, 1988.

2. JlepxaueBa H.M., ConoBseB A.I'. buonorus. EI'D. Meroauueckoe
rocooue A1 noAroToBku. — M.: M3a-Bo «Ik3amen», 2017.

3. KpectesinunoB B.JO., Baitnep I'.b. COopHUK 3amad 1O TEHETHKE C
pemenusimu. — CapatoB: M3a-Bo «Jluneit», 2017.

4. IMaceunuk B. B. buonorus. O6mas 6uomnorus. 10-11 knaccer: padoyast
TeTpaab K yueonuky A. A. Kamenckoro, E. A. Kpukcynosa, B. B. [Taceunuka
«buomorus. O6mas ouomorus. 10-11 ximacceer»y / B. B. Ilaceunuxk, I'. I'. I1IBernos.
— 3-e m31., crepeorurt. — M.: JIlpoda, 2013. — 159c¢.

5. Ilaceyunk B.B. bwuonorms. OOmas Owuomorus. 10-11 xiacc:

Temarnueckoe u MoypodHOe IJIaHUpOBaHKE K yueoHuky — M.: [Ipoda, 2017.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCHI
CETU UHTEPHET

1. http://www.gnpbu.ru/web_resurs/Estestv_nauki 2.htm. [Tog6opka naTepHET-
MaTepHasoB s YUUTeNel OMOJIOTHHU IO pa3HBIM OMOJIOTHYECKHM JAUCIUILIHAM.

2. http://school-collection.edu.ru  Enunas KOJUICKIIHS U (POBBIX
00pa30BaTEbHBIX PECYPCOB.

3. http://fipi.ru Caiitr @enepanbHOr0 HHCTUTYTA MEJArOTUYECKUX H3MEPEHUI
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