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IHosicHuTEABLHAA 3AIINCKA

[Iporpamma mno OwuojoruM Ha YpPOBHE CpeAHEro oOiero o0pa3oBaHUs
paspabotana Ha ocHoBe @DexnepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
obOpazoBanun B Poccuiickoit @enepanuny, ®I'OC COO, KoHuenmuu mnpenoaBaHust
yueOHoro mnpenmera «buosorus» W OCHOBHBIX TMOJIOKEHUN (eaepanbHOil paboueit
MPOrpaMMbl BOCTIMTaHUS.

VYyeOubiii mnpeamer «buonorus» yrinyonéHHoro ypoBHs wusyuenus (10-11
KJIacChl)  SIBISIETCS OJIHUM u3 KOMITOHEHTOB peaMETHON obnactu
«EcrectBeHHOHayuHble  mnpeameTs». CormacHo  nonoxenusm  PIOC  COO
npoduibHbIE ydyeOHBIE MPEIMEThl, U3ydyaeMble Ha YIUIYOJIEHHOM YpPOBHE, SIBJISIOTCS
criocoboM nuddepennpanru 00ydeHUs: Ha YPOBHE CpeHEro oO0Iiero oopa3oBaHUs U
PU3BaHbl 00ECIIEYUTh MPEEMCTBEHHOCTh MEXKAY OCHOBHBIM OOIIUM, CPEIHUM OOIIUM,
cpeaHuM NMpodheCCHOHAIBHBIM U BBICIIUM 00pa3zoBaHueM. B To ke Bpems Kaxablid U3
ATUX y4EeOHBIX MPEIMETOB JIOHKEH OBITh OPHUEHTHUPOBAH HAa MPHOPUTETHOE PEIICHUE
00pa3oBaTebHBIX, BOCIUTATEIHHBIX M Pa3BHUBAIOIIMX 3aJlad, CBS3aHHBIX C
npodopueHTalueid o0ydJaromuxcs W CTHUMYJUPOBAHHEM HMHTEpeca K KOHKPETHOU
0o0JlacTU HAY4YHOTO 3HAHUSA, CBSI3aHHOTO C OWOJOTHEH, MEIUIIMHOM, SKOJIOTHEH,
NICUXOJIOTHEHN, CHOPTOM HJIM BOSHHBIM JIEJIOM.

[Iporpamma mo Ouonoruu Aa€T MpeACTaBlIEHUE O e W 3aJadax H3yueHUs
yuebHoro npenmMera «buosorus» Ha yriiyoJI€HHOM ypOBHE, ONpeeNsieT 00s3aTebHOoe
(MHBapHaHTHOE) MPEAMETHOE COJepkKaHUe, €ro CTPYKTYpHUpOBaHHWE IO pazieiam u
TEMaM, pachpelieJIeHue MO0 KiaccaMm, PEeKOMEHIYET IOCIeI0BaTebHOCTh U3YYCHUS
yu4eOHOro Marepuayiia ¢ Y4ETOM MEXKIPEAMETHBIX U BHYTPHUIIPEIMETHBIX CBSI3EH,
JIOTUKW y4eOHOTO IMpOIecca, BO3PACTHBIX OCOOCHHOCTEH oOydarommuxcsa. B mporpamme
no OWOJIOTMH peaTn30BaH MPUHIMI MPEEMCTBEHHOCTH C HM3yYE€HHEM OHOJIOTHMH Ha
YpOBHE OCHOBHOTO 0OIIero oOpa3oBaHus, Onarojaps dYemMy IIPOCMaTPHUBAETCS
HAlPaBJICHHOCTh  HAa  TMOCJEAYIONIee  pa3BUTHE  OWOJOTHYECKUX  3HAHHMH,
OPHUEHTUPOBAHHBIX HAa (HOPMHUPOBAHME ECTECTBEHHOHAYYHOTO MHPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIIUICHHUS, TPEJICTAaBIEHUH O 370poBOM o0Opasze >KW3HHU, Ha
BOCIIMTAHHE OEPEKHOT0 OTHOIICHUS K OKpYKaloIlleh nMpupoaHoi cpene. B mporpamme
mo OWOJOTMU TaKXe TOKa3aHbl BO3MOXKHOCTH ydeOHOoro mnpeamera «buomnorus» B
peamuzaiuu  Tpeboanuit  ®I'OC  COO K  MIaHUPYEMBIM  JTUYHOCTHBIM,
METanpeJIMETHBIM H TPEIMETHBIM pe3yibTataM oOOydeHus ¥ B (HOPMUPOBAHUU
OCHOBHBIX BHUJIOB Y4€OHO-II03HABATENbHOU JEATEIbHOCTH O0YyYaIOIIUXCS IO OCBOCHUIO
coJiep KaHusl OMOJIOTHIECKOTO 00pa30BaHUs HA YPOBHE CPEAHETO 00IIero 0opa3oBaHus.
VYuebOnbiil npeaMer «buonorus» Ha YpOBHE CpeIHEr0 o01iero oopa3oBaHus 3aBepIIacT
Ouosiornueckoe oOpa3oBaHKE B IIKOJIE U OPUEHTUPOBAH HA PACIIUPEHUE U YIIIyOJIeHue
3HAHUN OOYy4YaIONIMXCS O JKUBOW MPHUPOJE, OCHOBAX MOJEKYJISPHOM U KJIECTOUHOU



OuosIoruu, SMOPUOJIOTUU U OMOJIOTUU PA3BUTHUS, TEHETUKHU, CEJICKIIUU, OMOTEXHOIOTHH,
ABOJIIOIIMOHHOTO YUEHHUS ¥ IKOJIOTHUHU.

N3yuenne yueOHoro mpeamera «buonorus» Ha yrayOJeHHOM YpOBHE
OpPUEHTHPOBAHO HAa TMOJTOTOBKY OOYyYarOUIUXCS K TMOCIEAYIONIEMY MOJIYyYECHUIO
OMOJOTMYECKOTO 00pa30BaHUs B By3axX M OpraHu3alusax CpeIHero npoheccuoHaabHOro
oOpazoBanus. OCHOBY €r0 COJIepXKaHUs COCTAaBJISET CUCTEMa OMOJIOTMYECKUX 3HAHUM,
MOJIYYEHHBIX TPU H3YUYECHHH OOYYaIOIIMMHUCA COOTBETCTBYIONIUX CHUCTEMATHUYECKHUX
pa3ziesioB OMOJIOTMU Ha YPOBHE OCHOBHOI'O 0011ero oopazoBanus, B 10—11 kimaccax stu
3HaHUS MOJYyYaroT pa3BuTHE. Tak, pacIupeHbl U yriyOJieHbl OMOJOTUUECKUE 3HAHUS O
pacTeHUsIX, JKHUBOTHBIX, TIpubax, OakTepusx, OpraHu3Me 4YeJOBeKa, OOIUX
3aKOHOMEPHOCTSX JKWU3HU, JOMOJHUTEIHHO BKJIIOYEHBI OWOJIOTUYECKUE CBEIACHUS
NPUKIATHOTO W TIOMCKOBOTO XapakTepa, KOTOpPbIe MOXXHO HCIMOJIb30BaTh Kak
OPUEHTHPHI JJIA TMOCJEAYIoIIero Beibopa mpodeccun. Bo3MoxkHa Takke WHTErparus
OMOJIOTMYECKUX  3HAHUW C  COOTBETCTBYIOIIMMH  3HAHUAMH,  TOJYYECHHBIMH
00y4JaromuMHCs TIPU U3yYEeHUH (PUBHKU, XUMUU, TeoTpaduu 1 MaTeMaTHKHU.

Crpyktypa mporpaMMbl 1O OHOJOTMHM  OTpakaeT CHUCTEeMHO-YPOBHEBBIM U
ABOJTIOIIMOHHBINA TTOAXO/IbI K U3ydeHuto Oouosoruu. CorjlacHO UM, U3y4aroTCsl CBONCTBA
U 3aKOHOMEPHOCTHU, XapaKTEPHBIC JJISl KMUBBIX CHCTEM PA3HOTO YPOBHS OpraHU3aIlUM,
HBOJIIOIMM  OPraHUYECKOr0 MHUpa Ha 3eMjie, COXpaHEeHHs OHOJIOTHYECKOTO
pazHooOpasust 1utanetsl. Tak, B 10 kijacce W3y4arOTCS OCHOBBI MOJIEKYJISIPHOU H
KJIETOYHON OWOJIOrHH, SMOPHUOJIOTUU M OUOJIOTMHM Pa3BUTHSI, T€HETHUKU U CEJIEKIIHH,
OMOTEXHOJOTUH M CHHTETUYECKON OMOJIOTHH, aKTYaTU3UPYIOTCS 3HAHUSI 00YyYaIOIUXCs
no OOTaHMKE, 300JI0TUU, aHATOMHH, (pu3nonorun yenoseka. B 11 kiacce uzyuarorcs
ABOJTIOIIMOHHOE YUEHHE, OCHOBBI DKOJIOTUH U YUeHHUE 0 Ouocdepe.

VYueOnbiii mpenmer «buonorus» mnpuszBaH 00€CIEYUTh OCBOCHHE OOYYaIOIIUMHUCS
OMOJIOTUYECKUX TEOPHM M 3aKOHOB, MJICW, MPUHIIUIIOB M MPaBUJ, JIEXKAIIUX B OCHOBE
COBPEMEHHOM  €CTECTBEHHOHAYYHOW KapTHWHbI MHpa, 3HAaHUM O CTPOCHUHU,
MHOT000pa3ui M OCOOCHHOCTSX KIETKH, OpTraHu3Ma, TOMyJIsalud, OHWOIIeHO3a,
AKOCHUCTEMBI, O BBIIAIOIINXCS HAYUYHBIX JOCTH)KEHUSX, COBPEMEHHBIX UCCIEI0BAaHUAX B
OWONOTHHY, TPUKIATHBIX AaCMeKTaX OWOJOTHYeCKUX 3HaHuW. Jlns pa3Butus u
MOJJIEP)KaHUsT WHTEpeca OoO0ydaromuxcss K OWOJIOTHMH Hapsay CO 3HAYUTEIHHBIM
00BEMOM TEOPETHUECKOTO MaTepHalia B COJACPKaHUHM NPOrpaMMbl 1O OHOIOTHU
NPEeIyCMOTPEHO 3HAKOMCTBO C MCTOPHEN CTAHOBJICHUS W PA3BUTHS TOW WM HHOHU
oOnmacT OWONOTHH, BKJIAJAOM OTCUYECTBEHHBIX M 3apyOCKHBIX YUEHBIX B PEIICHUE
BOKHEUIINX OUOJTOTMYECKUX U IKOJIOTHUYECKUX MPOOIEM.

Henp n3ydenus yueOHoro npeamera «buosnorus» Ha yriayOJIEHHOM YpOBHE —
OBJIaJIcHNE OOYYAIONIMMUCS 3HAHUSAMH O CTPYKTYPHO-(DYHKIIMOHABHON OpTraHW3aIlud
KUBBIX CUCTEM Pa3HOTO paHra U MPUOOpPETEeHUE YMEHUM HCIOJIb30BaTh 3TU 3HAHUS B
dbopMuUpoBaHMM  HHTEpeca K  ompeAeaéHHOM  obiacTu  mpodeccCHOHAIBHON



NEeSATENbHOCTH, CBA3aHHOW ¢ OMOJIOTHEW, WM K BbIOOPY y4eOHOro 3aBeleHHs IS
MPOJOJKEHUST OMOJIOTMYECKOro 00pa3oBaHusl.
JlocTimkeHne 1enu n3ydeHus yaeOHoro npeamera «buonorus» Ha yriayOnéHHOM
ypOBHE 00EeCTIeunBaeTCs PEeIICHUEM CIEAYIOMUX 3a/1ay:
" OCBOCHHE 00YYarOIIUMHUCSA CUCTEMBI OMOJIOTHYECKUX 3HAHUI:
- 00 OCHOBHBIX OHWOJIOTUYECKUX TEOPHUIX, KOHIEMIHUAX, THIOTe3aX, 3aKOHaX,
3aKOHOMEPHOCTSIX u npaBHUIIaX, COCTaBJISIOIINX COBPEMEHHYIO
€CTECTBEHHOHAYYHYIO KapTUHY MHUPA;
- 0 CTPOCHHMH, MHOTOOOpa3uu U OCOOCHHOCTAX OMOJIOTHYECKUX CHUCTEeM (KJIETKa,
OpraHu3M, MOMYJISIMs, BUJl, OMOreoieHo3, onocdepa);
- 0 BBIJAIOIINXCS OTKPHITUSAX M COBPEMEHHBIX UCCIICIOBAHMIX B OMOJIOTHH;
" O3HAKOMJICHHE OOYYarOIIHUXCS C METOAaMH MMO3HAHUS )KUBOW TIPUPOIBI:
- HCCIEOBAaTENbCKUMH METOJAaMU OHOJOTHYECKHX HayK (MOJEKYJSIpHOH U
KJICTOYHON OHMOJIOTHH, YMOPUOJIOTUU ¥ OWMOJIOTUU Pa3BUTHSI, TCHETUKH U CEJICKIIHH,
OMOTEXHOJIOTUH U CUHTETUYECKOW OMOJIOTHH, TTAJICOHTOJIOT UM, IKOJIOTHH );
- METOJIaMH CaMOCTOSITEIILHOTO TIPOBEJACHHUS OWOJIOTUYECKUX HCCIIECIOBaHUN B
naboparopun W B mpupoie  (HaONrOIeHWE, HW3MEPEeHHEe, JKCIEPHUMEHT,
MOJICIMPOBAHNE);
" OBJIaJIeHUE OO0YYAIOUTUMUCS YMEHUSMU:
- CaMOCTOSITEIBHO HAaXOAWTh, AHAIM3UPOBATh U  HCIIOJIB30BATH OHUOJIOTHYECKYIO
uH(}OpMaIHIo;
- TIOJIb30BATHCS OMOJIOTMYECKONH TEPMUHOJIIOTHEN U CUMBOJIUKOM;
- yCTaHaBIMBAaThb CBA3b MEXKIYy pa3BUTHEM OHOJIIOTMM U  COLMAJIbHO-
HKOHOMHYECKUMU U IKOJIOTHUECKUMU TIPOOIeMaMu YeJI0OBEYECTRA,;
- OIIEHWBATDH IOCJIEICTBUS CBOEH NEATENHHOCTH MO OTHOUICHUIO K OKpY)Karomen
IPUPOIHOM Cpeie, COOCTBEHHOMY 3/I0POBBIO U 3[J0POBBIO OKPYKAIOIINX JIFO/ICH;
- 00OCHOBBIBATh U COONTIOAATH MEPhI MPOMIITAKTUKN WHMEKIIMOHHBIX 3a00JICBaHUM,
mpaBwiia TOBEJCHUS B TMPHUPOJEe M obOecredeHuss Oe30MacHOCTH COOCTBEHHOM
KU3HEJEATEIPHOCTH B YPE3BBIUAWHBIX CUTYAlMSIX TPHPOAHOTO W TEXHOTEHHOTO
XapakTepa;
- XapaKTepHu30BaTh COBPEMEHHBIC HAYYHBIC OTKPBITUS B 00J1aCTH OMOJIOTHH;
- pa3BUTHE y OOYYAIOMIMXCS MHTEIUIEKTYaJbHBIX M TBOPYECKHX CIOCOOHOCTEH B
NpOIECCe 3HAKOMCTBA C  BBIIAIONIUMUCS  OTKPBITUSIMH U COBPEMEHHBIMHU
UCCIIEIOBAaHUSMH B OHMOJIOTHH, pEIIaeMbIMH €10 MpobiieMaMHu, METOJ0JIOTHen
OMOJIOrMYECKOTO MCCIEA0BaHNUs, MPOBEACHNUS HKCIIEPUMEHTATBHBIX HCCIIEIOBaHUIM,
pemieHus OMOJOTMYECKUX 3a]ad, MOJETUPOBAHUS OHOJOTUYECKUX OOBEKTOB H
IIPOLIECCOB;
- BOCIIUTaHNE y 00YYaIOMIMXCS IEHHOCTHOTO OTHOUICHHSI K KMBOW MIPUPOJIE B IIEJIOM
U K OT/ICIIbHBIM €€ 00BEKTaM U SBIICHUSM;



- (OpMHpPOBAHUE SKOJOTMYECKOM, T€HETUYECKON TI'PaMOTHOCTH, OOLIEH KYJIbTYpbl
MOBEJICHUSI B TIPUPO/IE;

- UHTETPallii €CTECTBEHHOHAYYHBIX 3HAHUII;

- npuoOpereHue  OOyYalOIMMHUCS  KOMIETEHTHOCTH B pallMOHAJIbLHOM
MIPUPOJIONIOIBL30BaHUU (COOTIO/IEHHE TTPaBUJT TIOBEACHUS B IPUPOJIE, OXPAaHbl BUJIOB,
sKocHucTeM, Ouocdepbl), COXpaHEHUH COOCTBEHHOTO 370pOBbS U  370POBbs
OKpY>KaroIUX Jitojiel (co0oaeHus Mep npoduiakTUKK 3a001eBaHNi, 00eCTIeueHHEe
0€30MaCHOCTU KU3BHEACATEILHOCTH B YPE3BBIYAMHBIX CHUTYaAlUSIX MPUPOJHOTO H
TEXHOT€HHOI'0 XapakTepa) Ha OCHOBE MCIOJIb30BAHUS OHOJIOTUYECKUX 3HAHUM U
YMEHUW B IOBCEIHEBHOM KU3HU;

- CO3[JaHUE YCJIOBUI NJii OCO3HAHHOTO BBIOOpA OOYYArONIMMUCS WHAUBUIYaTbHON
o0pa3oBaTeIbHON TPAEKTOPUH,  CIOCOOCTBYIOIIEH MOCIEeNyIOEMY
npodeccroHaIbHOMY CaMOOTMPEICIICHHIO, B COOTBETCTBUU C WHIWBUIYaJTbHBIMU
UHTEpPECAMHU U MOTPEOHOCTIMU PEruoHa.

OO6miee 4YMCIO YacoOB, PEKOMEHJIOBAHHBIX [JIsi HW3Y4YeHUs: OWOJIOTMH Ha
yrayosieHHoM ypoBHe, — 204 yaca: B 10 kmacce — 102 yaca (3 gaca B Heneno), B 11
kiacce — 102 yaca (3 yaca B HEZICIIO).

OT6op oOpraHu3anMoOHHBIX (OPM, METOJIOB U CPEACTB OOy4YeHUs OUOJIOTUH
OCYIIECTBIISIETCSI C Y4€TOM CHEeUU(PUKKA €ro CcoJepkKaHUs W HalpaBJICHHOCTH  Ha
OPOJOJKEHUE  OMOJIOTMYECKOro  O0pa3oBaHUs B OpPraHU3alUSIX  CPEIHETO
npo(decCuOHaIBLHOTO U BBICILIET0 00pa30BaHUsI.

OO0s3aTenbHBIM YCIOBUEM TIPU OOyYEHUH OMOJIOTUU Ha YriayOJIEHHOM YPOBHE
ABIIAETCS TIPOBENEHHWE JA0OpATOPHBIX U TMpakTUYeckux pador. Takke yuacTue
0oOydJaromuxcss B BBIMOJHEHUH TMPOCKTHBIX U Yy4eOHO-HCCIEI0BATEIbCKUX padoT,
TEMaTUKa KOTOPBIX OMpPENENSeTCs YYUTENIeM Ha OCHOBE HMEIOIIMXCS MaTepHalIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX IPUPOJIHBIX YCIOBHIA.



Conep:xanne yueonoro npeamera «buosorus»
10 KJJACC

Tema 1. buoJiorusi Kak HayKa

CoBpemenHasi Ouosiorusi — KOMIUIEKCHass Hayka. KpaTkas wucTopusi pa3BUTHSA
Oouonoruu. buonorudyeckue HaykKu ¥ U3ydyaemble UMU TpoOsiemMbl. DyHIaMEHTaIbHbIE,
MPUKJIaJHbIE U TIOUCKOBBIE HAYYHBIE UCCIIEAOBAHMS B OMOJIOTUH.

3HaueHue OMOJOruu B (POPMUPOBAHUHU COBPEMEHHON €CTECTBEHHO-HAYYHOM KapTUHBI
mupa. IIpodeccuu, cBsa3aHHble ¢ OMonoruel. 3HaueHWe OMOJOTUUM B MPAKTUYECKOM
NEATEIbHOCTH YEJIOBEKA: MEAUIMHE, CEIbCKOM XO3SIICTBE, MPOMBIIUIEHHOCTH, OXpaHe
IPUPOJBI.

Jlemoncmpayuu:

[HoptpeTsi: Apuctorens, Teodppact, K. Jlunneit, XK.b. Jlamapk, Y. Hapsun, V. I'apseii,
I'. Menpnens, B.1. Bepnanckuit, W.I1. 1laBnos, 1.1. Meunukos, H.1. Basuiios, H.B.
Tumodeer-Pecosckuii, [[x. Yorcon, ®@. Kpuxk, JI.K. benses.

Tabmumet u  cxembl: «CBsi3b  OWOJOTMM € JpPYrUMH Haykamuy, «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. ’)KuBble cUCTEMBbI U MX U3Y4YeHHUE

XKuBble cucTeMbl Kak mpeaMer u3ydeHus Ouonoruu. CBOMCTBA >KUBBIX CHCTEM:
€IUHCTBO XHUMHYECKOTO COCTaBa, JUCKPETHOCTb U LEIOCTHOCTh, CJIOKHOCTh H
yHOPAI0YEHHOCTh CTPYKTYpHI, OTKPBITOCT, CaMOOpraHu3alus,
CaMOBOCIIPOU3BEAECHUE, PA3IPAXKUMOCTh, USMEHUYMBOCTb, POCT U PA3BUTHE.

YPpOBHM OpraHu3aly >KUBBIX CHUCTEM: MOJICKYJISIPHBIM, KIETOYHBIM, TKAHEBbIM,
OpraHW3MEHHBIN, TMOIMYJISIMOHHO-BUIOBOM, JKOCHUCTEMHBIN (OMOTEOIEHOTHUYECKHH),
o6uocdepnsrii. IIporeccsl, mpoucxoasinme B KUBbIX cucTeMax. OCHOBHBIE MPU3HAKU
xuBoro. JKu3Hp kKak ¢gopma cymiecTBOBaHMs Marepuu. Hayku, u3ydaromiue >KUBBIC
CHUCTEMBI Ha Pa3HbIX YPOBHIX OpPraHU3alvU.

N3yuenue xuBbIX cucteM. Metoasl Ononornueckoid Hayku. Habmonenue, nsmMmepenue,
JKCIIEPUMEHT, CUCTEMaTu3alus, MeTaaHanu3. lloHsaTre 0 3aBUCMMON U HE3aBUCUMOWU
nepemeHHou. IlmanupoBanue skcnepuMeHnTa. [locTaHOBKa M mpoBEepKa THUIOTES.
HyneBass rumote3a. Ilonstue BBIOOpKM © €€ AOCTOBEpHOCTH. Pazbdpoc B
Ouonornyeckux JaHHbIX. OIlEHKa JOCTOBEPHOCTH TOJYYEHHBIX PE3YJIbTAaTOB.
[IprunHbI HCKAXKEHUS PE3YIABTATOB dKCNIepUMeEHTa. [[OHITHE CTaTUCTHYECKOTO TECTA.
Jlemoncmpayuu:

Tabmuubl U cxembl: «OCHOBHbIE MPU3HAKHU JKU3HUY», «BHONOrMYEecKUe CUCTEMBI»,
«CBOICTBa KUBOM MaTepun», «YpOBHU OpPraHU3ALMM KUBOU NpUPOIbD», «CTpoeHue
KUBOTHOM KIIETKW», «TKaHW JKHUBOTHBIX», «CHCTEMBI OpPraHOB YEJIOBEYECKOTO
opranuszmay, «buoreouenosy, «buocdepa», «MeTobl U3yUEHUs KUBOU MPUPOIBI».



O6GopynoBanue: sabopaTopHoe OO0OpyIOBaHME IS TIPOBEACHUS HAOIOJACHUH,
U3MEpPEHUH, DKCIIEPUMEHTOB.

IIpakTuueckass padora: «lcnonp30BaHUE pPA3NMUYHBIX METOAOB TPU H3YUCHHH
KHUBBIX CHCTEM.

Tema 3. buoJiorusi KJieTku

Knerka — cTpykTypHO-(QYHKIMOHaNbHAs €IMHULA XUBOTO. VcTopusi OTKphITUA

kietku. Pabotel P. I'yka, A. Jleenryka. Knerounas teopus (T. HIBann, M. [lneiiaen,

P. BupxoB). OCHOBHBIE MOJIOKEHUS COBPEMEHHOM KJIETOYHOU TEOPHH.

MeTonbl MOJEKYJISIPHOW W KJIETOYHOW OMOJIOTMM: MHKpPOCKOIHUSA, XpomaTtorpadus,

anekTpodope3, METOJ MEUEHbIX aTOMOB, NuddepeHiranibHoe HeHTpUu(YrupoBaHue,

KyJIbTUBUPOBaHHE KJIETOK. M3ydeHue (UKCHUPOBAHHBIX KJIETOK. OJIEKTpOHHAas

mukpockonusi. KondokanbHass Mmukpockonusi. BuranbHoe (IpuKU3HEHHOE) U3yUYEHUE

KJIETOK.

Jlemoncmpayuu:

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

Tabnuuel u cxembl: «CBETOBOM MUKPOCKOI», «NEKTPOHHBIA MUKpOCKOID», «cTopus

pPa3BUTHUS METOJIOB MUKPOCKOITUI.

ObopynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIPENapaThl paCTUTEIbHBIX, )KUBOTHBIX U

OaKTepUaIbHBIX KIETOK.

IIpakTnyeckass  paodora: «3yuenue METOJOB  KJIETOYHOU ouoJsioruu
(xpomatorpadusi, anexrpodopes, nuddepeHimanbaoe eHTpudyrupopanue, [1LIP)».

Tema 4. Xumnueckasi OpraHu3anms KJIeTKH

XUMHYECKUN COCTAB KJIETKU. Makpo-, MUKpPO- U yJIbTpa MUKPOAJIEMEHTHL. Bosa u eé
pOJIb KaKk pACTBOPUTEINS, pEareHTa, yd4yacTUE€ B CTPYKTYPUPOBAHUHM KIIETKH,
TEIUIOpETYIsIMu. MuHepaibHble BEUIECTBA KJIETKH, UX Ouosiormueckas poiib. Poib
KaTHOHOB M AaHMOHOB B KJIETKE.

Opranuueckde  BellecTBA  KJIETKU.  buonormueckue  moiauMepbl.  benkw.
AMUHOKHUCTIOTHBIA cocTaB OenkoB. CTpyKTypbl OenkoBo MoJekynbl. [lepBuuHas
CTpyKTypa Oenka, MeNnTuaHas CBA3b. BTopuuYHas, TpeTUYHAs, YETBEPTUYHAS
cTtpyktrypsl.  Jlenatypamusi.  CBoiictBa  OenkoB.  Kmaccudukammst — O€nKoB.
buonornueckue @pynkuun 0enkoB. [TpruoHBI.

VYrneBoasl. MoHOCaxapuibl, AUCaxapuibl, OJIMTOCAXapuabl U nonaucaxapubl. Qo
MIaH CTpOoeHUus # (UBHKO-XUMHUYECKHE CBOWCTBA YIJIEBOJOB. buomornyeckue
(GYHKITUU yTIEBOJIOB.

Jlumunet.  'mapoduneHo-THnpodoOHBIE  cBoiicTBa. Kmaccumdukanus  aumujaos.
Tpurnuuepuapl, Qochonunuabsl, BOCKH, CcTepouabl. buongorundeckue (yHKIUU
aunuaoB. OO0Ie CBOMCTBA OMOJOTMYECKUX MEMOpaH — TEKYy4eCTh, CIIOCOOHOCTh K
CaMO3aMBbIKaHUIO, TTOJIYITPOHUIIAEMOCTb.



Hyxnennossie kucnotsl. JJHK n PHK. Ctpoenue HykiienHOBBIX KUCHI0T. HykneoTuasl.
[Mpunuun xommuementapuoctu. [IpaBuno Yapradda. Crpykrypa JJHK — nBoitnas
cnupaiib. MecTtoHaxoxaenue u Ouonornueckue ¢(ynkuuu JIHK. Buger PHK.
Oynkiuu PHK B knetke.

Ctpoenne wmonekynsl AT®. Makpospruueckue cBa3u B MoJiekyine ATO.
buonornueckue ¢pynxuun ATO. BoccTtaHOBIEHHbIE NMEPEHOCUHKU, UX (PYHKIUU B
kietke. [pyrue wnykneosunrpudocdarsr (HTD). Cexsenupopanue JJHK. Mertoas
F€HOMHKH, TPAHCKPUIITOMUKH, IPOTEOMUKHU.

CrpykTypHas O6uojorus: OMoxuMuyeckue u Onopu3nuecKre UCCIeA0BaHU COCTaBa U
IPOCTPAHCTBEHHOM CTPYKTYphl OMOMOJIeKyI. MojenrpoBaHue CTPYKTYpbl U GyHKUIUN
OMOMOJIEKYJI M MX KOMIUIEKCOB. KOMIBIOTEpHBIN IU3aiiH M OpPraHUYECKUil CUHTE3
OMOMOJIEKYJI U UX HETPUPOJIHBIX aHAJIOTOB.

Jlemoncmpayuu:

IToprpetsr: JI. Ilomunr, x. Yorcon, ®. Kpux, M. Ywuikunc, P. ®panxnun, O.
Conrep, C. [Ipy3unep.

Huarpammel: «PacripeneneHre XMMHUYECKHX DJEMEHTOB B HEXHBOM MPUPOIEY,
«Pacnpenenenne XMuMHUECKUX AIIEMEHTOB B )KMBOU MPUPOJIE».

Tabnuuel u cxemsol: «llepuoanueckas Tabivia XMMUYECKUX dJIEMEHTOBY», «CTpoeHune
MOJIEKYJIBl BOIBI», «BemecrBa B cocTaBe OpPraHu3MoB», «CTpOEHHE MOJEKYJIbI
oenka», «CTpyKTypbl O€NKOBOH MoJseKynb», «CTpO€HHE MOJEKYd YIJIEBOJIOBY,
«CTtpoeHne MOJIeKyJl JIUNHuaoB», «HykienHoBble KUCHOTB», «CTpOEHHE MOJEKYIIBI
ATO».

O6opynoBanue: XUMHYECKas Mocyaa U 000py10BaHHE.

JladopaTopHasi pa6ora. «OOHapyxeHHEe OCIKOB ¢ TIOMOIIBbIO KadeCTBEHHBIX
peaKIum».

JlabopatopHas pabora: «lccienqoBaHue HYKJIEMHOBBIX KHCJIOT, BBIICJICHHBIX U3
KJIETOK Pa3JINYHbIX OPTaHU3MOB.

Tema 5. CTpoeHue 1 yHKINH KIETKH

Tunel  KIETOK:  JyKapuoTHyeckas ©W  nOpokapuorudeckas.  CTpyKTypHO-
byHKIIMOHAIbHBIE 00pa30BaHMS KICTKH.

Crpoenue mnpokapuoTHdeckor kieTku. KitlerouHas cTeHka OakTepwii W apXxeil.
OcobOeHHOCTH CTpOoeHUs TeTepOoTPOoPHON U aBTOTPO(PHON MPOKAPUOTHUECKUX KIIETOK.
MecTo u poJib MPOKApUOT B OMOLIEHO3AX.

Crpoenue u (QYyHKIMOHMPOBAHUE HYKApUOTHYECKOW KieTku. Ilmazmarnueckas
MeMmOpana (masmaiemMma). CTpykTypa I[U1a3MaTUYecko wmemMOpanbl. TpaHcmopT
BEILIECTB uepe3 IJIa3MaTUYECKyr0 MeMOpaHy: maccuBHbIM (qud@ys3us, obneryéHHas
muddy3us), akTUBHbIM (NEPBUYHBIA W  BTOPUYHBIM aKTUBHBIM  TpPaHCTIOPT).
[lonynponunaemocts MemMOpaHbl. PaboTa HaTpuii-kajineBOro Hacoca. OHIOIMUTO3:



MUHOIUTO3, (aronuro3. Ox3ouuto3. Kiertounas crenka. CTpykTypa U (QyHKIHU
KJIETOUHOM CTEHKU PacTeHHil, rpruOoB.

[utomma3zma. I{uto3ome. Lutockener. [IBumxenne nuromnasmbel. OpraHouabl KIETKH.
OnnomeMOpaHHbIE OpraHOWABI KIETKH: sHaornazmatudeckas cetb (DIIC), anmapart
[lonbaxu, aUM30COMBI, WX CTpoeHue W GyHKIMH. B3auMoCBsI3b OJHOMEMOpaHHBIX
OpraHonioB KJI€TKH. CTpOEHHUE TPAHYIISIPHOTO PETUKYJIyMa. MexaHu3M HalpaBJICHUA
6enkoB B DIIC. Cuntes pactBopumbix 0eiakoB. CHHTE3 KIETOYHBIX MeMOpaH. [ maakuii
(arpaHymsipHBIN) PHAOMIA3MAaTHYECKUN peTUKyayM. CekpeTopHas (pyHKIUs anmapara
lNonpmxu. Moaudukanus OenkoB B ammapare ['ompmxu. CopThpoBKa O€JIKOB B
anmapare ['onbmxu. TpancnopT BemiecTB B KieTKe. Bakyosin pacTUTENBHBIX KJIETOK.
Knerounsiii cok. Typrop.

[TomyaBTOHOMHBIE OpPraHOM/bI KJIETKU: MUTOXOHJApWUM, Iiactuabl. [Ipoucxoxkaenue
mutoxoHapud u miactua. Cumobuorenes (K.C. Mepexkosckuit, JI. Maprymnuc).
Crpoenue U pyHKIIUM MUTOXOHAPUNA U TutacTui. [lepBuuHbBIC, BTOPUYHBIC U CIIOKHBIE
mwiacTuAbl  (POTOCHHTE3UPYIOMMX  AYKApPHOT.  XJIOPOIUIACTBI,  XPOMOILJIACTHI,
JIEMKOIUIACTHI BBICHIUX PACTCHUM.

HememOpannbsie opraHouwasl kineTku CrpoeHne U (YHKIMM HEMEMOpPaHHBIX
opraHouioB kieTtku. PubGocomsl. IIpomexyrounsie dumaMmeHTsl. MUKpPOPUIAMEHTHI.
AKTUHOBBIE MUKpOQUIAMEHTHl. MBIllIeYHbIE KIETKH. AKTHHOBBIE KOMITOHEHTHI
HEMBIIIEYHBIX KJIeTOK. MukpoTpyoouku. Kierounsrit nentp. CTpoeHue u JBUKEHUE
KTYTUKOB W pecHUYEeK. Mukporpybouku 1urTomiasmel. Llentpuons. benkw,
aCCOLIMMPOBAHHbIE C MUKPO(HIaMEHTaMH U MUKPOTpyOoukaMu. MOTOpHBIE OENKH.
SAnpo. O6omouka sigpa, XpOMaTHH, KapUOILIa3Ma, SIPBIIIKHA, UX CTPOCHUE U (DYHKIIHH.
SAnepHblii O0enkoBBIM MaTpukc. [IpocTpaHCTBEHHOE PACIOJIOKEHHE XPOMOCOM B
uHTepdazHoM sqpe. DyXpOMaTUH U TeTepOXpPOMATUH. beaku XpoMaTHHA — THCTOHBI.
Jlunamuka siiepHON 000JI09KH B MUTO3€E. SIIepHBIN TPaHCTIOPT.

Knerounsie BkitoueHusi. (CpaBHUTENbHAsE XapaKTEpPUCTHKAa KIETOK JYKapuoT
(pacTuTeIBHOM, JKUBOTHOM, TPHOHON).

Jlemoncmpayuu:

[Moptpetsi: K.C. MepexkoBckuii, JI. Maprymnuc.

Tabnmuter u cxembl: «CTpoeHHE PYKapUOTHYECKON KieTkn», «CTpoeHue >KHBOTHOU
KIIeTKN», «CTpoeHHe pacTUTEIbHON KIETKN», «CTpoeHHUE MUTOXOHIPUN», «Sapo»,
«CTpoeHue MPOKAPUOTUUECKON KIICTKI.

O06opynoBaHue: CBETOBOM MHKPOCKOI, MHUKPOIIPENAPaThl PACTUTEIbHBIX, YKUBOTHBIX
KJIETOK, MUKpOIpenapaThl 0aKTepUaabHbIX KIETOK.

JlabopaTopHas padora: «/3yueHue cTpoeHus: KIETOK pa3InYHbIX OPraHU3MOBY.
IpakTuyeckas padora: «/3yyeHue cBOMCTB KIETOYHON MEMOpaHbI».
Jlaboparopnass pabora: «McciaemoBaHnue 1IasMoJiM3a W JICIIa3MOJIM3A B
PACTUTEIbHBIX KIETKAX).



IIpakTuyeckas pabora: «/3ydyeHue IBWKEHMS LUTOILIA3Mbl B PACTUTEIBHBIX
KJIETKaX».

Tema 6. O0MeH BeleCTB M NPeBpallieHHe JHEPI MU B KJIeTKe

AccUMWISIIIMA W JTUCCUMUWJISILIMS — JIBE CTOPOHbI MeTabonu3ma. Tumbl oOmeHa
BEILIECTB: aBTOTPOGHBIN U TeTepoTpodHbIA. YyacTue Kuciaopoga B OOMEHHBIX
npoleccax. JHepreTuueckoe odecneyeHre KieTku: npespamieHne ATD B 0OMEHHBIX
nporieccax. GepMeHTaTUBHBIN XapaKTep peakiuil KJIETOYHOTO MeTa0oIn3Ma.
depMeHThI, UX CTPOEHHUE, CBOWCTBA U MexaHu3M AeiictBus. Kopepmentsl. OTinuus
(dbepMEeHTOB OT HEOPraHMYEeCKUX KaTajau3aTopoB. benku-akTUBATOphl U OCIKHU
UHTUOUTOPHI. 3aBUCHUMOCTh CKOPOCTH (DEPMEHTATUBHBIX PEAKIHUN OT pazIuYHbIX
dbakTOpoB.

[lepBUUHBIN CUHTE3 OPraHUYECKUX BEIECTB B KJeTke. DOTOCUHTE3. AHOKCUTCHHBIN U
OKCUTeHHBIN ¢oTocuHTe3 y Oakrepuil. CBeTOCOOHMpAIONME MUTMEHTHl UM MUTMEHTHI
peakimoHHoro 1meHTpa. Pons xmoporactoB B mporecce (orocunTe3a. CBeroBas u
teMHoBass  ¢aszpl.  Dortompixanume, C3-, C4- u CAM-tunel  QorocuHTE3A.
[IponykTuBHOCTh (oTOCHMHTE3a. BrusHue pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
dboTocunTe3a. 3HaueHne poTocuHTE3A.

XeMocunTe3. PazHooOpa3ue OpraHu3MOB - XEMOCHHTETHUKOB: HUTPUPHUIUPYIOIIHE
OakTepuH, KeNne300aKTepuHu, CcepoOaKTepuu, BOAOPOJHbIE OakTepuu. 3HAUYCHUE
XEMOCHHTE3A.

Ana’poOHble opraHu3mbl. Bunbr  Opokenus. IIpoaykTtel OpoxkeHHS UM HX
UCIIOJIb30BAaHUE  YEJOBEKOM. AHa’poOHbIE  MHUKPOOPraHU3MBI KaK  OOBEKTHI
OMOTEXHOJIOTUH B BO30YAUTENIN OOJIC3HEH.

AdpoOHBIE OpraHu3Mbl. DTambl dHEpPreTudeckoro oomeHa. [loAroTOBUTENbHBIN JTall.
['mukonu3 — 6eCKUCIOPOIHOE PACIICTIIICHUE TIIFOKO3BI.

buosiornueckoe oxkucieHue, WA KIETOYHOE JbIxaHue. Posib MUTOXOHIpUM B
npoieccax Ouonornyeckoro okucieHus. lluknnueckue peakuuu. OKHUCIUTENBHOE
dbochopunupoBanue. DHeprus MeMOpaHHOTO TpaaueHTa MpoToHOB. CuHTe3 AT®:
pabora npotonHoit AT®-cunTtassl. [IpenmymecTBa a3poOHOTO MyTH 0OMEHa BEIIECTB
nepea anadpoOHbIM. D(PPEKTUBHOCTH YHEPTETUYECKOTO OOMEHA.

Jlemoncmpayuu.

[optpetsr: Ix. [Ipuctiu, K.A.  Tumupszes, C. H. Bunorpaackui, B. A.
Ourenbrapar, I1. Mutuenn, I'.A. 3aBap3uH.

Tabmumpr 1 cxembl: «POTOCUHTE3», «DHEPreTHUCCKU 00MeH», «brnocuHTe3 OenKkay,
«Ctpoenue pepMeHTa», «XEMOCHHTE3Y.

OGopynoBaHue: CBETOBOM MHMKPOCKOMN, OOOpyIOBaHUE JUIsi  IPUTOTOBICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTopHas padora: «/3ydeHue KaTaaTuTUYECKOW aKTUBHOCTH (epMEHTOB (Ha
MpUMepe aMUJIa3bl WM KaTajlasbl)».
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JlabopaTopHass padora: «l3yueHue QepMEHTATUBHOTO paCUICIJICHUS MEPOKCHIA
BOJIOPO/ia B PACTUTENBHBIX U KUBOTHBIX KIETKAX.

JlabopaTopHuas padora: «CpaBHeHHE TPOIIECCOB (DOTOCUHTE3a U XEMOCUHTE3a.
JlabopaTopHas padora: «CpaBHEeHHE MPOIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacaeacrBennasi nHpopManus u peaau3anus €€ B KJIeTKe

Peakumu MartpuyHoro cuHTe3a. [IpUHIUMII KOMILJIEMEHTAPHOCTH B  PEAKUHUIX
MaTpUYHOTO CUHTe3a. Peanuzanus HacneacTBeHHOU nHGopmanuu. ['eHeTnueckuit Ko,
ero ceorcrea. Tpanckpunuus — Matpuunblil cuate3 PHK. [IpuHnune! Tpanckpunumm:
KOMIUIEMEHTapPHOCTh,  AHTUIAPAIUICIBHOCTh,  ACUMMETPUYHOCTh.  Co3peBaHue
matpuuHbiX PHK B sykapuotnueckon kierke. Hekonupyromue PHK.

Tpancnsiius u e€ stanbl. Yyactue TpancnoptHeix PHK B 6nocunTese 6enka. YcmoBus
ouocunTe3a Oenka. KogupoBanue aMuHOKUCIOT. Posib pubocom B GuocuuTese Oernka.
CoBpeMeHHbBIE TIPEJCTABIEHUS O CTPOEHUH TeHOB. OpraHu3aiiysi reHoMa y MPOKApHOT
U 2yKapuoT. Peryndius akTUBHOCTM T€HOB y MNpokapuoT. 'mmote3a omepona (.
Kaxo06, XK. Mano). MonekyisipHbie MEXaHU3MbI SKCIIPECCUU T'€HOB Y dyKapuoT. Poib
XpOMaTHHA B PETYJSIIIUU pabOThl T€HOB. Peryisiius oOMEHHBIX MPOIECCOB B KIIETKE.
Knerounslii romeocras.

Bupycsl — HekieTounble (pOpMBI KU3HU U 00JIUTraTHBIE Mapa3uThl. CTpOEHHE MPOCTHIX
U CIIOXKHBIX BHUPYCOB, PETpOBHpPYCOB, Oaktepuodaron. Xuznenuwrt 1muka JIHK-
conepxkamux BupycoB, PHK-comepkammx BupycoB, Oakrepuodaros. OOpaTHas
TPaHCKPUIILMS, pEBEpTa3a, HHTErpasa.

Bupychple 3a0oneBaHusi dYenoBeka, >XUBOTHbIX, pactenuit. CIINJ], COVID-19,
COILIMAJIbHBIE U MEIUIIMHCKUE TTPOOIIEMBI.

buoundopmaTuka: wWHTErpamus W aHaIM3 OOJNBIIMX MaccuBOB  («bigdatay)
CTPYKTYPHBIX OMOJIOTUYECKUX NaHHBIX. HaHOTEeXHONOrMM B OMOJOTUU U MEIHUIIUHE.
[Iporpammupyemsie Gpynkiun 6ekoB. CriocoObl JOCTaBKU JIEKAPCTB.

Jlemoncmpayuu:

[ToptpeTtsi: H.K. Kosbros, /I.1. UBaHOBCKHIA.

Tabmumer u  cxembl: «buocwHTes Oenka», «l'eHeTHYeCKHd Koa», «BHUPYCHI»,
«bakrepuodarmy.

IIpakTHyeckas padora: «Co3gaHue MOJEIU BUPYyCay.

Tema 8. 7JKusHeHHBbII HUKJI KJICTKH

Knerounsrit nukim, ero mepuonabl u peryisnus. Matepdaza m muto3. OcobeHHOCTH
MpOIIeCCOB, TMpoTeKaromux B wuHTepdasze. I[loaroroBka KIeTKH K JIEJICHUIO.
[Ipecunternueckuii (MOCTMUTOTUYECKUIT), CUHTETUYECKHN M MOCTCUHTETUYECKHI
(IpeMUTOTUYECKUI ) TEPUOIBI HHTEP(A3HI.

Marpuussiii  cunte3 JHK —  permmmkanumsa. Ilpunouner  permmmkanun  JJHK:
KOMIUJIEMEHTAPHOCTb, MOJTYKOHCEPBATUBHBIN CUHTE3, AHTUNAPAJUICIIBHOCTb.
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Mexannsm permukanun JIHK. Xpomocomsl. Ctpoenue xpomocoM. Temomepsl u
TeaoMepaza. XpOMOCOMHBIA HA0Op KIETKU — KapUOTUIl. JIUTIIIONIHBIA U rariouIHbIN
Ha0opbl XxpoMocoM. ['oMmonioruuHbie XpoMOCOMBI. [1010BBIE XPOMOCOMBL.

Jlenenue kietku — muto3. Ctaauu MUTO3a U MPOUCXOJAIINE B HUX MPOIECChl. TUIbI
muTo3a. Kapnokunes u uurokunes. buonornueckoe 3Hau€HUE MUTO3A.

Perynsiius MuTOTHYECKOTO LMKJIA KIETKU. [Iporpammupyemasi KietoyHas rudenp —
aronTo3.

Knerounoe saapo, xpomocoMmbl, (GyHKIIMOHAJIbHAs TEHOMHKA. MeXaHU3MBbI
nponudeparuu, 1udhepeHInpoBKH, cTapeHus u rudenu kietok. «ludposas kieTka»
— OnonHpopMaTHYECKHE MOICNIN (PYHKIIMOHUPOBAHUS KIICTKHU.

Jlemoncmpayuu:

Tabmuipl u cxembl: «KU3HEHHBIN UK KIETKH», «MUT03», «CTPOCHHE XPOMOCOMY,
«Permukanusa JTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOTI, MUKpOTIpenapaThl: «MUTO3 B KJIIETKaX KOpEIIKa
TyKay.

JlabopaTopHas pabora: «/3yueHre XpoMOCOM Ha TOTOBBIX MUKpOTIpenapaTax».
JlabopaTopHasi padora: «HaGmoneHue MuTo3a B KIIETKaX KOHYMKA KOPEIIKa JyKa
(Ha TOTOBBIX MUKpOIIpEIapaTax).

Tema 9. CTpoenne u pyHKIIUN OPraHU3MOB

buonoruyeckoe paszHooOpaszue opraHu3MoB. OJIHOKJIETOYHBIE, KOJOHHUAJBHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH CTPOEHUS ¢ JKU3HEACSTEIBHOCTH OJHOKIETOYHBIX OpPraHU3MOB.
bakrepun, apxeu, OTHOKJIETOYHBIE TPUOBI, OIHOKIETOYHBIE BOAOPOCIHU, HPYTUe
npotucTsl. KojloHnanbHbIE OpraHU3MBl.

B3auMocBs3p 4yacTel MHOTOKJIETOYHOTO OpraHu3Ma. TKaHW, OpraHbl WU CHUCTEMBI
opraHoB. OpraHusm Kak euHoe 1eioe. I'omeocras.

Txanum pactenuit. Tumbl pacTUTEIBHBIX TKaHEH: oOpa3oBaTenbHas, MOKPOBHAS,
MpOBOJAIIAsl, OCHOBHAas, MexaHudeckas. OcoOOEHHOCTH CTpoeHHs, QYHKIUNA U
PAaCIOJIOKEHHS TKAHEW B OpraHax pacTEeHUM.

TkaHu KMBOTHBIX M YEJOBEKAa. THUIbBI JKUBOTHBIX TKAHEW: JSNUTEINAJIbHASA,
COCIMHUTENIbHAS, MbIlIeyHasi, HepBHasg. OCOOCHHOCTH CTpOeHHS, (YHKIHA U
PAaCIMOJIOKEHHS TKAHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble M T€HEpATHBHbIE OpraHbl pacTeHUd. Opranbl U CHCTEMBI
OpPraHoB )KUBOTHBIX U 4eJIOBeKa. OYHKIIMM OPTraHOB U CUCTEM OpPraHOB.

Omnopa Tena opranu3dmoB. Kapkac pacrenuii. CkeneTbl OJHOKIETOYHBIX H
MHOTOKJIETOYHBIX XHUBOTHBbIX. HapyXHbIll U BHYTpeHHUN ckeneT. CTpOEHUE U THUIIBI
COEMHEHNS KOCTEMN.

JIBU>KeHHEe OpraHu3MOB. JIBM)KEHHE OJHOKJIETOYHBIX OPraHu3MOB: aMEOOHUHOE,
KTYTUKOBOE, PECHHYHOE. JIBM)KEHHME MHOTOKJIETOYHBIX PACTEHHH: TPOIU3MbI U
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HAacTUU. J[BMKEHME MHOTOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA: MBIIICYHAS CUCTEMA.
Pednekc. CxkeneTHble MBIIIIBI U UX padoTa.

[Iutanue opranusmoB. I[lornomieHrne BOABI, YTJIEKUCIOrO ra3a U MHUHEPAIbHBIX
BEIIECTB pacTeHUsIMU. [IuTaHue KUBOTHBIX. BHYTPUIIOIOCTHOE W BHYTPUKIETOUYHOE
nuiieBapenre. [lutaHue NO3BOHOUYHBIX JKUBOTHBIX. OTHENbl MNHUILEBAPUTEIHHOTO
TpakTa. [IumeBapurtenbHble xene3bl. [luneBapurenpaas cucrema 4eaoBeKa.

Jlpixanue opraHu3moB. JlpixaHue pacteHuil. Jlpixanue >kxuBOTHBIX. Juddys3us razos
yepe3 TMOBEpXHOCTh KieTKU. KoxHoe pgpixanue. JlpIxareinbHas MOBEPXHOCTD.
XKabGepHoe u nérouHoe napixaHue. JIpIxaHHWE MO3BOHOYHBIX >XKMBOTHBIX M YEJOBEKa.
OBOJIIOLIMOHHOE ~ YCJIOKHEHHE  CTPOCHUS  JIETKUX  ITO3BOHOYHBIX  >KMBOTHBIX.
JlpixaTenpHasi cucTemMa 4esnoBeKka. MeXaHW3M BEHTWIIALUU JETKUX Yy NTULl H
MJIEKONIUTArOIUX. Perynsamus apixanus. J[pixaTeabpHble 00bEMBI.

TpaHcnopT BEHIECTB y OpraHuW3MOB. TpaHCHOPTHBIE CUCTEMBI pacTeHuil. TpaHcmopt
BEILIECTB Y KMBOTHBIX. KpoBeHOCHast cuctema u €€ opranbl. KpoBeHOCHasi cuctema
MO3BOHOYHBIX XKMUBOTHBIX U 4esnoBeka. Cep/iie, KpOBEHOCHBIE COCY/Ib M KpoBb. Kpyru
KpOBOOOpAaIlleHHsl. DBOIIOIMOHHBIE YCIIOKHEHUSI CTPOEHUS KPOBEHOCHOM CHUCTEMBI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cepara u e€ perymsus.

Boinenenue y opraHusmoB. Beijenenue y pacteHuid. BbineneHue y >KUBOTHBIX.
CoxkpatutenbHble Bakyoiau. Opranbl BeieneHus. OuibTpalus, ceKpenus 1 oopaTHoe
BCaChIBaHUE KaK MEXaHU3Mbl pabOThl OpraHoB BhleNeHUs. CBS3b MOJOCTH Tela C
KPOBEHOCHOMW U BBIJIEIUTEIBbHON cUCTEMaMHU. BrliesieHne y MO3BOHOYHBIX KUBOTHBIX
u yenoBeka. [louku. Ctpoenne u pyHkunonupoanue Hedppona. O6pazoBaHue MOUH Y
YeJ0BeKa.

3ammTa y OpraHu3MOB. 3alluTa y OJHOKJIETOYHBIX OpraHu3MoB. Criopbl OakTepuil u
OUCTHl MPOCTEHIIMX. 3allUTa y MHOTOKIETOYHbIX pacteHuil. Kyrukyma. Cpencrsa
IIACCUBHOUW M XUMHYECKOU 3aIUTEI. DUTOHITUIIEI.

3ammTa y MHOTOKJIETOYHBIX >KMUBOTHBIX. [IOKpOBBI M WX MNpPOU3BOJAHBIE. 3allUTa
opranusMa oT Oonesneil. immyHHas cuctema uenoBeka. KieTouHbI u ryMOpaibHbBIN
UMMYHUTET. BpoKAEHHBIN U MpuoOpeTEHHBIN crenupudecknii UMMyHUTET. Teopus
KJIOHaJbHO-celneKkTuBHOTO uMMyHuTera (II. Opmux, ®.M. bepuer, C. Tonerasa).
BocnanurenbHbpie OTBETHI OpraHu3MoB. Poib BpOXKAEHHONO MMMYHHUTETA B Pa3BUTUH
CUCTEMHBIX 3a00JI€BaHU.

PaznpaxkumocTe W perynsuust y Opranu3moB. Pa3npakumocTe y OZHOKIIETOYHBIX
opranu3moB. Takcucel. PasgpaxuMocTs W peryimsanus y pacteHuil. PocTtoBbie
BEIIECTBA U UX 3HAUYCHUE.

Hepsuas cucrema u pediekTopHas peryisius y >KUBOTHBIX. HepBHasi cuctema u eé
OT/AENBL. DBOJIOLIMOHHOE YCJIOKHEHHE CTPOCHUS HEPBHOM CHUCTEMBI y >KUBOTHBIX.
OTnensl TOJIOBHOTO MO3ra MO3BOHOYHBIX JKUBOTHBIX. Peduiekc u pednekTopHas nyra.
be3ycnoBHbIE U ycIIOBHBIE PE(DIICKCHI.
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I'ymopanpHas peryisnus U SHAOKPUHHAS CHUCTEMA JKMBOTHBIX M 4esloBeKa. JKemnessl
OHJIOKPUHHOM CUCTEMBI U UX TOPMOHBI. JlelicTBME TOPMOHOB. B3auMOCBs3b HEPBHOH U
SHJOKPUHHOM cucTeM. [ unoramamo-runodusapHas cucTema.

JleMoHCcTpauuu

IToprpet: MN.I1. IlaBnos.

Tabnuupl 1 cxembl: «OAHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOUYHBIE BOJIOPOCITN,
«bakrepun», «lIpocreiimme», «Opranbl UBETKOBBIX pacTeHUI», «CUCTEMBI OPraHOB
ITIO3BOHOYHBIX KUBOTHBIX», « BHyTpeHHEE CTpOeHNE HACEKOMBIX», «TKaHM pacTeHUun»,
«KopHueBbie cuctembl», «CtpoeHue ctebinsn», «CTpoeHHe JIUCTOBOM IUIACTUHKU,
«Txkann  xuBOTHBIX», «Cxkener denoBeka», «lIuiieBapuTenbHas CHCTEMay,
«KpoBeHocHass cucrema», «/lpixatenbHas cucrema», «HepBHas cucreman, «Koxay,
«MpblleyHasg cucrema», «BplaenurtenbHas cUCTEMa», «OHIAOKPUHHAS CHCTEMay,
«Ctpoenue wmpiub», «MmmyHurer», «Kumreunomnonoctusie», «CxemMa MHUTaHUS
pacteHuit», «KpoBEHOCHBIE CUCTEMBI MO3BOHOYHBIX )KMBOTHBIX», «CTPOCHHE TUAPHDY,
«CtpoeHue mIaHapun», «BHYTpeHHee CTpoeHuE HO0XKIAeBOro uepBsa», «HepBHad
cuctema  poid», «HepBmas  cucrema  narymku», — «HepBHas — cucrema
IIPECMBIKAIOIIUXCS, «Hepsnas cucrema ITHULD, «Hepsnas cucrema
MIJIEKOTIUTAIOIINX», «HepBHas cucrema uenoBekay, «Pediexcy.

O6opynoBaHue:  CBETOBOM  MHKPOCKON,  MHUKpOMpEenapaThl  OJHOKJIETOYHBIX
OpPraHu3MOB, MUKpOIIpEnapaTrbl TKAHEH, PAKOBUHBI MOJUIKOCKOB, KOJUIEKIUU
HACEKOMBIX, WIJIOKOXKHMX, JKHMBBIE OJK3EMIUIIPbl KOMHATHBIX pacTeHui, repdapuu
pacTeHUl pa3HbIX OTIEIIOB, BIAXKHBIE IPEIAPAThl KUBOTHBIX, CKEJIETHl ITI03BOHOYHBIX,
KOJUIGKIIMM OECIO3BOHOYHBIX >KMBOTHBIX, CKEJIET YeloBeKa, 00OpyJoBaHUE s
JEMOHCTpPAlMHd IIOYBEHHOTO M BO3AYIIHOI'O IMUTAaHWS PACTCHUH, pPaCLICIUICHUS
Kpaxmaja u OelKOB moj JeicTBHeM (epMEHTOB, 000pyJAOBaHUE IS JEMOHCTPAIUH
ONBITOB MO H3MEPECHUIO KU3HEHHOM EMKOCTH JIETKHX, MEXaHM3Ma JbIXaTEJIbHBIX
JBH>KEHUW, MOJIEJIU TOJIOBHOT'O MO3Ta PA3JIMYHBIX KUBOTHBIX.

Jlaboparopnas padota «3yueHnue TkaHen pacTeHUII.

JlaGoparopnas pabora «M3yueHne TKaHEH KUBOTHBIXY.

JIaGopaTtopHas pabota «l3yyeHre opraHoB LIBETKOBOI'O PACTEHUS».

Tema 10. PazmHoXeHNe U pa3BUTHE OPTaHU3MOB

dopMBI pa3MHOXKCHHUS OPTaHU3MOB: Oecroyioe (BKITIOYas BETETATHBHOE) M ITOJOBOE.
Buasl Oecronoro pa3MHOXKEHHUSA: TIOYKOBAHWE, CHOPYJSALMs, (QparMeHTaius,
KJIOHUPOBAHHUE.

[TonoBoe paszmuHoxeHue. IlomoBeie kieTku, win rametbl. Meio3. Ctaaun meiosa.
[ToBenenune xpomocoMm B Meno3e. KpoccuHroBep. buomornueckuii cMbIC Meilo3a U
MOJIOBOT O Mpoiiecca. Melo3 U €ro MeCTO B )KU3HEHHOM IIUKJIE OPraHU3MOB.
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IIpenzaponsiieBoe  passutue. l'ameroreHe3 y KuUBOTHBIX. [lonoBbIE JKeENE3bl.
OOpa3oBaHue U pa3BUTHE TOJOBBIX KJIeTOK. CnepmartoreHe3 u oorene3. CTpoeHue
MOJIOBBIX KJIETOK.

OmnonoTBopeHue U SMOpPUOHAIBHOE  PAa3BUTHE  JKUBOTHBIX. Cnoco0wl
OIUIOJIOTBOPEHUS: HAPYKHOE, BHYTpeHHee. [lapTeHorenes.

NuauBuayaibHOE pa3BUTHE OPraHW3MOB (OHTOrEHE3). DMOpHOJIOrHs — HayKa o
pa3BUTUU OpraHu3mMoB. MopdoreHes — ojHa W3 IJIaBHBIX MNpoOJIeM 3MOPUOIOTHHU.
Konnenmust mopdorenoB u monenu mopdoreneza. Ctaguu sMOpUOTreHe3a >KUBOTHBIX
(Ha mpumepe nsrymku). [Jpobnenue. Tumbl apoOneHusi. JlerepMUHHpOBAHHOE U
HeJIepMUHUPOBaHHOE ApooseHue. biactyna, tunsl 6nactyn. OcoOeHHOCTH APOOICHUS
MJIEKOITUTAIONIUX. 3apOJIbIIIEBbIE IUCTKU (TacTPyJIsiius). 3aKjiajika OpraHoB U TKaHEH
U3 3apOJBIIIEBBIX JIMCTKOB. B3auMHOE BIMAHME YacTel pPa3BUBAIOIIETOCS 3apO/jiblla
(omOpuoHanbHas UHAYKIMS). 3akiajka IJIaHa CTPOSHUsI KUBOTHOTO KaK pe3yJbTaT
UepapXUUeCKUX B3aUMOJCHCTBUIM TE€HOB. BriusHue Ha HSMOpPHOHAIBHOE Ppa3BUTHE
pa3IUUHBIX (AaKTOPOB OKPYKAIOIIECH CPEJIbI.

Poct u pasButue kuBOTHBIX. [locTamMOpuoHanbHBIN mepuon. [Ipsmoe u HempsiMoe
paszButue. Pazputue ¢ Mmetamopdo30M y 6ECIIO3BOHOYHBIX M TTO3BOHOYHBIX )KUBOTHBIX.
buosiornueckoe 3HaueHUE NMPSIMOTO U HEMPSIMOTO Pa3BUTHS, UX PACIPOCTPAHCHUE B
npupoje. Tursl pocta KUBOTHBIX. DaKTOPBI pETyISIIUN POCTA KUBOTHBIX U YEIOBEKA.
Craguum MOCTAMOPHUOHATBHOTO Pa3BUTHS Y JKUBOTHBIX U 4enoBeka. [lepuoss
OHTOTeHe3a yenoBeka. CTapeHne U CMepTh Kak OMOIOTHYECKUE TIPOIECCHI.
Pa3sMHoxkeHue u pazBuTue pacreHui. ['ametodut u cnopodur. Meiio3 B KU3HEHHOM
ukJe pacrenuii. O6pa3zoBaHue Crop B Ipoiiecce Meiiosa. ['amerorenes y pacTeHui.
Omno10TBOPEHUE U Pa3BUTHE PACTUTENBHBIX OPraHW3MOB. JIBOIHOE OIJIOAOTBOPEHUE
y IIBETKOBBIX pacTeHuil. OOpa3oBaHue U pa3BUTHE CEMEHH.

MexaHu3MBbI pETyJIAIUd OHTOT€HE3a Y PACTEHUN U dKUBOTHBIX.

Ilemoncmpayuu:

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

Tabmumer u  cxembl: «BererarmBHoe  pasmMHOXeHHE», «THIBI  OecCIIonoro
pasMHOXEHUsD», «Pa3MHOXkEHHE XIaMUAOMOHAIb», «Pa3MHOXKEHUE 3BIJVIEHBDY,
«Pa3MHOXKEeHHE THUIpb», «Meihos3», «XpomocoMbl», «l'amerorenes», «CTpoeHue
AUIEKIETKH U crepMaro3ouna», «OCHOBHbIE CTaguu OHTOreHesza», «lIpsmoe wu
HenpsiMoe pa3BuTHE», «Pa3zBuTne maiickoro xyka», «Pazsutue capanun», «Pa3zButne
JATYIIKWY, «J[BOMHOE OIIOAOTBOPEHHE Yy I[BETKOBBIX pacTeHuin», «CTpoeHHE CEeMSH
OIHOJOJBHBIX W JBYAOJBHBIX PACTEHUN», «KU3HEHHBIM HHMKI MOPCKOM KamyCTbD»,
«OKW3HEHHBIN LMK MXa», «OKHU3HEHHBIM LUK NAOpPOTHHKA», <«OKU3HEHHBIN LUK
COCHBI».

OOGopynoBaHue:  CBETOBOM  MHUKPOCKON,  MHUKpOINpenapaTbl  SIMIEKIETOK U
CIIEpMATO30MI0B, MOJENb «L{MKJI pa3BUTHS JATYLIKI.
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Jlabopatopnas pabora: «l3yueHue CTpOEHMsI TNOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpEnapaTax.

IIpakTuyeckass  paOora: «BbIABIeHHME  NPU3HAKOB  CXOACTBAa  3apOJBIIIEH
MO3BOHOYHBIX KUBOTHBIX).

JlaGoparopHas padora: «CTpoeHUE OPraHOB PA3MHOKEHUS BBICIIIUX PACTEHUI.

Tema 11. I'eHeTHKa — HAYKAa 0 HACJAEACTBEHHOCTH M U3MEHYUBOCTH OPraHU3MOB
HcTtopusi cTaHOBIEHUS U Pa3BUTHs T€HETHKU Kak Hayku. Pabotel I'. Mennens, I'. ae
®puza, T. Moprana. Poib oTe€4eCTBEHHBIX YYEHBIX B Pa3BUTHHM T'€HETHKU. PaboTbI
H.K. Konsnoa, H.W. BaBunosa, A.H. benosepckoro, I'.JI. Kapnedyenko,

10.A. ®ununuenko, H.B. Tumodeera-Pecosckoro.

OCHOBHBIE TEHETMYECKHE TIOHATHUS M CUMBOJBL. [ OMOJIOTMYHBIE XPOMOCOMBI,
aJUIeJIbHBIE TE€HBbI, AJbTEPHATUBHBIE NPU3HAKWA, JOMUHAHTHBIA W PELUECCHUBHBIN
NpU3HAK, TOMO3UI0Ta, TETePO3UroTa, YUCTasl JMHUSA, THOPUABI, T€HOTUN, (PEHOTHII.
OcHOBHbIE METObI TE€HETUKH: rUOPUAOTOTUYECKHA, LUTOJIOTUYECKU,
MOJIEKYJISIPHOTEHETUUECKU .

Jlemoncmpayuu:

IToptpetsl: I'. Mennens, I'. ne ®pus, T. Mopran, H.K. Konsuos, H.A. Basunos, A.H.
benozepckuit, I'.JI. Kapneuenko, I0.A. ®ununmuenko, H.B. TumodeeB-PecoBckuii.
Tabauup! 1 cxembl: «MeToabl TeHETUKNY», «CXeMbl CKpELBaHUI.

JlaGoparopHnas padora: «/po3oduia kak 00bEKT FeHETUUECKUX UCCIIEI0BAHUII.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpeniuBanue. [lepBwiii 3akoH MeHuens — 3aKOH €IUHO0Opa3us
rudpuIoB repBoro mnokojeHus. [IpaBmino qomunupoBanus. Bropoii 3akon MeHaens —
3aKOH paclIelUieHus Tpu3HakoB. [luTonoruueckre OCHOBBI MOHOTHOPHIIHOTO
CKpelrBaHus. [ umore3a YucTOThI FaMeT.

AHanu3upyroniee  ckpeuuBanve. [IpoMexyTOUHBIM  XapakTep  HACJIEIOBAHUS.
Pacmiennenre npu3HakoB Ipy HEMOJIHOM JOMUHUPOBAHHH.

JHuruOpuaHoe ckpenuBanue. TpeTwit 3akoH MeHaenss — 3aKOH HE3aBHCHMOTO
HaclieJOBaHUs MpHU3HAKOB. [{uTonornueckre OCHOBBI IUTHOPUAHOTO CKPEILIUBAHUSI.
Cuemniennoe HaciemoBanue mpu3HakoB. Paboter T. Moprana. CrermieHHoe
HACJIEIOBAaHUE T€HOB, HAPYIIEHNUE CLUEIUIEHUS] MEXAY T€HaMH. XPOMOCOMHAas T€OpHUs
HACJIEICTBEHHOCTH.

I'enernka mona. XpoMOCOMHBIA MEXaHU3M OIPEEIICHUS M0JIa. AYyTOCOMBI U MOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHBIM M TeTeporaMeTHbId IMOJ. ['eHeTmyeckas CTpyKTypa
MOJIOBBIX XpOoMOcoM. HacnetoBanue npu3HakoB, CUEIUICHHBIX C TOJIOM.

I'enoTun kak nenoctHas cucrema. [merorponus — MHOKECTBEHHOE JEHCTBUE ITE€HA.
MHO€eCTBEHHBIN ayuienu3M. BzanmoaencTeBue HeauiebHbIX TEHOB.
Kommnementapaocts. Onucras. [Honumepus.
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I'eHeTnuecknii KOHTPOJIb pa3BUTUSA PACTCHUM, JKUBOTHBIX M YEJIOBEKA, a4 TAaKKe
(PM3HOTOTMYECKUX TMPOIIECCOB, MOBEAEHUS U KOTHUTUBHBIX (pyHKIMi. ['eHeTnueckue
MEXaHU3Mbl CUMOMOr€HEe3a, MEXaHU3Mbl B3aUMOJICUCTBHS «XO35IMH — Mapasut» U
«XO31MH — MHKpOOMOM». ['eHeTHyYeckHe acleKTbl KOHTPOJsS M HU3MEHEHUs
HACJEeJICTBEHHOU MH(OpPMAI[MU B TOKOJICHUSX KIIETOK U OPTaHU3MOB.

Jlemoncmpayuu:

IToprpetsr: I'. Mennens, T. Mopras.

Tabmuupt u cxemsl: «llepBbiii u BTOpOil 3akoHbl Mennens», «Tpetuit 3akoH
Mennens», «AHaIM3UpylOLlee CKpeluBaHue», «HemnmomHoe JOMUHUPOBAaHHEY,
«CrerieHHOe HaclieloBaHUWE TMPU3HAKOB y Japo3oduiby, «['eHetnka monay,
«Kapuotun  yenomekay, «Kapuworun  npozodunby, «Kapuwotun — nTUIBDY,
«MHOXECTBEHHBIN ajuIeIn3M», «B3auMoIeicTBUE T€HOBY.

O6opynoBanue: MoJedb A JIEMOHCTPAllMM 3aKOHOB €JUHOO0Opa3usi TuOpHUIOB
NEPBOTO MOKOJIEHUS U PACIIETUICHUS NMPU3HAKOB, MOJENb ISl JEMOHCTpPALUU 3aKOHA
HE3aBUCHUMOI'0 HACJIEJOBAaHUS NMPU3HAKOB, MOJEINb IS JAEMOHCTPALMHN CLEIUIEHHOIO
HACJIeI0BaHUs MPU3HAKOB, CBETOBOW MUKPOCKOII, MUKponpenapart: «Jpo3odunay.
IIpakTnueckas padora: «M3yueHue pe3yJbTaTOB MOHOTHOPUIHOTO CKPEIIMBAHUS Yy
TPO30(UITBI.

IIpakTnueckas padora: «/3yueHue pe3yiabTaTOB JUTHOPUIHOTO CKpEUIUBAHUSA Y
TPO30(UITBI.

Tema 13. 3aK0HOMEPHOCTH U3MEHYNBOCTH

BzaumoneiictBue reHotuna u cpeisl npu GopMupoBaHuU (GeHotumna. M3MeHunBOCTh
npu3HakoB. KauecTBEHHbIE M KOJMYECTBEHHBbIE MpU3HAKH. Buabl M3MEHYMBOCTU:
HEHACJICJICTBEHHAs U HACJICICTBEHHASI.

MonudukannonHas U3MEHYUBOCTb. Ponp cpeabl B bopMHupoBaHUH
MoAU(GUKAITMOHHON M3MEeHYMBOCTH. Hopma peakumm npusHaka. BapuanimoHHBINA psij
u BapuanuonHas kpuBasi (B. Horawncen). CsoiicTBa Moau(uUKamOHHON
M3MEHYHUBOCTH.

I'enoTnnmueckass u3MeHUYNBOCTH. CBOICTBAa T'€HOTHIIMYECKOM W3MEHYMBOCTU. BHIBI
TeHOTUITNYECKON M3MEHUYUBOCTH: KOMOWHATHBHASI, MyTaIllMOHHASI.

KomOuHaTuBHAasT HM3MEHYMBOCTh. MeWO3 U  TIOJIOBOM  MPOIECC — OCHOBA
KOMOWHATUBHON M3MEHUYMBOCTU. POIIb KOMOMHATHBHOW W3MEHYHMBOCTH B CO3/IaHUU
F€HETUYECKOr0 pa3HOo00pa3us B Mpejiesiax OJHOro BUA.

MyTtanmonHas W3MEHYMBOCTh. BHabl MyTanui: I€HHbIE, XPOMOCOMHBIC, T€HOMHBIE.
CrnoHTaHHblE W WHAYLMPOBAHHBIE MYyTalUUU. SJIepHbIE M UUTOIUIA3MATHYECKUE
myTtanuu. CoMaTH4YeCKue W MOJIOBble MyTauuu. [IpruurHbl BOZBHUKHOBEHHS MYyTAallHM.
MyTarensl U UX BIASHAE HAa OPraHU3Mbl. 3AKOHOMEPHOCTH MYTAIMOHHOTO IpoIecca.
3aKOH TOMOJIOTMYECKUX PANOB B HacieactBeHHOW u3MmeHunBocTu (H.M. BaBuiosn).
Bhesnepnas H3MEHUMBOCTD U HACIIEICTBEHHOCTb.
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ONUreHeTUKa U 3MUI€HOMHUKA, POJib SMUTEHETUYECKUX (DAKTOPOB B HACJIEIOBAaHUU U
M3MEHYMBOCTU (DEHOTUMTMYECKUX PU3HAKOB Y OPTaHU3MOB.

Jlemoncmpayuu:

IToptpetsr: I'. ne @pus, B. Moranucen, H.11. BaBunos.

Tabmuuel n cxembl: «Buasl mameHunBoctn», «MoauukaruoHHass U3MEHUYUBOCTHY,
«KomOuHaTHBHAas M3MEHUMBOCTHY», «Meho3», «OmnonoTBopenue», «l eHeTuyeckue
3a00seBaHus YeI0BeKa», «Buabsl MyTauiiy.

O6opynoBaHue: KMBble M TepOapHbIe 3K3EMIUIIPhl KOMHATHBIX pPACTEHUM, PUCYHKHU
(pororpadun) )KUBOTHBIX C PA3NUUYHBIMU BUJIAMU U3MEHYUBOCTH.

JlabopaTopHasi pabota: «lcciaegoBaHue 3aKOHOMEpPHOCTEH MOAUDUKAIIMOHHON
U3MEHYMBOCTH. [IoCTpOEHNE BapMallMOHHOTO psiia M BApUALlMOHHON KPUBOW».
IIpakTnueckas padora: «Myrtanuu y 1po30puibl (Ha TOTOBBIX MUKPOTIpEnapaTax)y.

Tema 14. I'eneTuka 4esioBeKa

Kapuorun yenoBeka. MexayHapoJHas porpamMMma KCCIEAOBAaHUS T€HOMa 4YeJIOBEKa.
Metoasl M3ydeHHS TEHETHMKH  YEJOBEKAa: TCHEAJIOTHYECKHH, OJM3HEIOBBIN,
IIUTOTCHETUYCCKUM, TOMYJISIITUOHHO-CTATUCTUUECKUH, MOJICKYJISIPHO-TEHETUUSCKUH.
CoBpeMeHHOE  OMNpeAeieHUEe  TEeHOTHIA:  IOJHOTEHOMHOE  CEKBEHHPOBAHUE,
T€HOTUIIUpOBaHUWEe, B ToM uucie c nomowmbto I[I[P-ananu3a. HacnencrtBeHHble
3a0oyeBaHusl 4eloBeKa. ['eHHble M XPOMOCOMHBIE O0Jie3HU 4enoBeka. bonesnu ¢
HACJIEACTBEHHONW NPEAPACION0KEHHOCThIO. 3HAUEHUE MEAUIIMHCKOM T€HETUKH B
OpelOTBpAIllEeHU W JICUEHWH  TEeHEeTHYeckuxX  3a0oieBaHuUd  dYeloBeKa.
Menukorenetnueckoe  KOHCyinbTUpoBaHue.  CtBosioBble  kieTku.  [loHsTue
«TEHETUYECKOTO  TIpy3a». OTHYECKHE aCIleKThl HCCIeNOBaHUN B  o0Oyactu
pPEOAKTHPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckrie GakTOpbl MOBBIIIEHHONW YYBCTBUTEIBHOCTH YEJIOBEKAa K (PU3UYECKOMY
U XUMUYECKOMY 3arpsi3HEHUIO OKpY’Karouen Cpepbl. ['enetnueckas
MPEAPACTIOIOAKEHHOCTD YEIOBEKA K MATOJIOTHUSM.

Jlemoncmpayuu:

Tabnuter u cxembl: «Kapuotun yenoBekay, «MeToabl H3yUeHUs TEHETUKH YEIIOBEKAY,
«["eneTnveckue 3a00JI€BaHMS YETOBEKAY.

IIpakTHyeckas padora: «CocTaBIE€HHE U aHATU3 POJIOCIOBHON.

Tema 15. Cetekuusi OpraHu3sMoB

JlomecTuKkaiusi U celeKuus. 3apoKJIeHHe CeJIeKUMU U aoMecTukanuu. Yuenue H.U.
Basunosa o lleHTpax mpoucXokIeHUs U MHOTOOOpa3us KyJIbTYPHBIX pacTeHuid. Poib
CEJIEKIIMU B CO3/IaHUHU COPTOB PAcTE€HUM U MOpoA KUBOTHbIX. CopT, mopojaa, MITaMM.
3aKOH TOMOJIOTHYECKHUX PSAJI0B B HacieacTBeHHOU n3MeHunBoct H.U. BaBunosa, ero
3HA4YEHUE JJISI CEJIEKIIMOHHON PabOTHI.
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Metonbl  cenekUMOHHOM  paboTel.  MCKycCTBEHHBI  OTOOp:  MAaccoOBbIi U
WHJMBUAYalbHBIA. DTarbl KOMOMHAIIMOHHON cenekiuu. VcnpiTanue npou3BoguTenei
nmo noroMctBy. OTOOp MO T€HOTHUIYy C TMOMOIIBIO OLIEHKK (PeHoTHIa MOTOMCTBA U
0oTOOp MO reHoTHUIly ¢ momotnbio aHanuza JIHK.

NckyccTBeHHBI MyTareHe3 Kak METOJ CEJEKIIMOHHOW paboThl. PaamanuoHHBIN U
XUMUYECKUI MyTareHe3 Kak HICTOYHUK MYTallui y KyJIbTYPHBIX (DOPM OpPraHU3MOB.
Hcnonp3oBanne TeHOMHOTO peaKTUPOBAHUs U MeTO/10B pekoMOuHaHTHBIX JIHK st
MOJYYEHUSI UCXOITHOTO MaTepuana sl CeJICKIUH.

[Tonyuenne mnonumonaoB. BuyTpuBumoBas rulOpuausainus. biauskopoacTBeHHOE
CKpelllMBaHue, Wi WHOpuAMHT. HepoacTBeHHOE CKpeliuBaHHWe, WIM ayTOpPUIUHT.
I'etepo3uc u ero nmpuuuHbl. Mcnonb3oBaHue rerepos3uca B cenekiuu. OtnanéHHas
ruopunmuzanus. I[Ipeogonenne Oecruionus MEXBUIOBBIX THOPUAOB. JlocTukeHus
CEJIEKIIMU PACTECHUN U )KUBOTHBIX. «3€JEHAST PEBOIOLUS.

CoxpaHeHue U M3y4YEHUE T€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUM U UX JTUKUX
pOAMYEH IS CO37aHUS HOBBIX COPTOB W TMOPHUIOB CEIBCKOXO3SIMCTBEHHBIX KYJBTYP.
Nzyuenue, COXpaHEHUE u yIpaBJICHUE F€HETUYECKUMU pecypcamu
CEIIbCKOXO3MCTBEHHBIX W  IPOMBICIOBBIX KHUBOTHBIX B LENAX  YJIYUYIICHUS
CYIIECTBYIOIIUX W CO3/aHWsS HOBBIX TMOPOJ, JUHUM M KPOCCOB, B TOM 4YHUCIE C
IIPUMEHEHUEM COBPEMEHHBIX METOJOB HAyYHBIX MCCJIEIOBAHUMN, MEPEHOBBIX UIEU U
IIEPCIIEKTUBHBIX TEXHOJIOTUM.

Jlemoncmpayuu:

[Toptpetsr: H.U. BaBunos, 1.B. Muuypun, I'.J1. Kapneuenko, ILI1. JIlykpssnenko, b.JI.
Acraypos, H. bopnoyr, JI.K. bensies.

Tabmuuet u cxembl: «LleHTphl NPOUCXONKIACHUS W MHOTO00pa3usi KyJIbTYpPHBIX
pacTeHuil», «3aKOH TOMOJOTMYECKUX pAJOB B HACIEACTBEHHOM HW3MEHUYUBOCTH,
«Metogpl cenexkuuny, «OtnanéaHas ruOpuan3anus», «MyTtareHesy.

JlaGopaTopuasi padora: «/3yueHHe COpPTOB KYJbTYPHBIX PACTCHUH U TMOPOJ
JOMAIIIHUX KUBOTHBIX).

JlaGoparopHasi padora: «I3yuyeHrue METOJIOB CEIEKIIUN PACTCHUI».

IIpakTuyeckas padora: «IIpuBuBKa pacTeHUN».

Ikcekypeusi: «OCHOBHBIE METOMBI U IOCTUKEHUS CEJEKIIMU PACTEHUM U KUBOTHBIX
(Ha CENIeKIIMOHHYIO CTaHIMIO, TNIEMEHHYIO0 (hepMy, COPTOUCIIBITATEIbHBIA YYaCTOK, B
TEIJIMYHOE XO3SIICTBO, B 1TA0OPATOPHUIO arpOYHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

Tema 16. buorexHon0rus 1 CHHTeTHYECKasi OMOJIOTUsA

OOBEKTHI, UCMOJIB3YEMbIE B OMOTEXHOJOTHH, — KIETOYHBIE U TKAHEBBIE KYJIBTYpPHI,
MUKPOOPTaHU3MbI,  MX  XapaKTEpUCTUKA.  TpaguluoHHAas  OUOTEXHOJOTHUS:
xJie0oneyeHue, MOJIy4eHHUe KHCJIIOMOJIOYHBIX POJIYKTOB, BUHOJIEIHE.
MukpoOuonornueckuit  cuHTe3. OOBEKTHI MHUKPOOHUOJOTHUYECKUX  TEXHOJIOTHH.
[TpousBojicTBO O€NiKa, aMUHOKHUCIIOT U BUTAMUHOB.
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Co3nanue TEXHOJNOTMH W HHCTPYMEHTOB LIEJICHANPABICHHOTO HW3MEHEHHUS U
KOHCTPYMPOBAHHs T€HOMOB C LENbIO IOJYyYEHHS OPraHU3MOB M HMX KOMIIOHEHTOB,
coJiepKallluX HE BCTPEUAIOLIUEC B PUPOJI€ OMOCUHTETUYECKHE ITYTH.

Knerounast unxxenepusi. MeToibl KyJabTypbl KJIE€TOK U TKAHEW paCTEHUU U KUBOTHBIX.
Kpuobanku. Comatuueckass ruOpuau3anus W COMAaTHYECKUH  AMOpHOreHes.
Hcnonp30BaHue TramioWIoB B CEJIEKUHHM pacTeHuil. I[lonmydeHne MOHOKIOHAJIBHBIX
aHTuTen. Mcmonb3oBaHME MOHOKIOHAJIBHBIX W IOJUKIOHAJIBHBIX AHTUTEN B
MenuuuHe. VICKycCTBEHHOE OIUIOJOTBOPEHME. PEKOHCTpYKUUSA SMLEKIETOK U
KJIOHUPOBAaHHUE JKUBOTHBIX. MeETOA TpaHCIUIAaHTAUMU SAEp KIETOK. TeXHOJIOruu
03JOpOBJICHHUS, KYJIbTUBUPOBAHUS U MUKPOKJIOHAJIBHOT'O Pa3MHOXKEHUS
CEIBCKOXO3MCTBEHHBIX KYJIBTYP.

XpomMocoMHass W TE€HHas UWHXeHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
koHCTpyupoBanue pekoMOuHaHTHbIX JIHK. Co3manue TpaHCreHHBIX OpraHHU3MOB.
JIoCTH>KEHUS M IEPCIIEKTUBBI XPOMOCOMHOW M T'€HHOW MHKEHEPUU. DKOJIOTHUYECKUE U
ATUYECKHUE MPOOJIeMbl TCHHOW WHKEHEPHH.

Menununckue OuorexHonorud. lloctreHomHass mu@poBas MeIUIMHA. ILP-
IUarHocTuka. MeTaboJOMHBIA aHanM3, TEHOICHTPUYECKUNA aHalIM3 MpoTeoMa
YeJOBEeKa JJIsi OLEHKU COCTOSIHMS €ro 340poBbs. VCIOIb30BaHNE CTBOJIOBBIX KIIETOK.
Tapretnas tepanus paka. 3D-OmoumkeHepus mjig pa3paboTku (GyHIaMEHTAIbHBIX
OCHOB MEJUIMHCKUX TEXHOJOTHH, CO3[JaHHUsI KOMIUIEKCHBIX TKAHEH COYETAaHUEM
TEXHOJOTUN TPEXMEPHOrO0 OMONMPUHTUHTA M CcKaddoiauHra is pelieHus 3ajaad
NEPCOHAIN3UPOBAHHONW MEIUIIUHBI.

Coznanre BEeKTOPHBIX BaKIIMH C LEIbI0 o0ecredeHns KOMOMHUPOBAHHOW 3aIUTHl OT
BO30ynurTenei OPBU, YCTaHOBJICHUE MOJIEKYJISAPHBIX MEXaHU3MOB
¢byakuuonupoBanuss PHK-coxepkamux BHUPYCOB, BBI3BIBAIOIIMX 0CO00 OMacHBIC
3a00J1eBaHUS YEJIOBEKA U JKUBOTHBIX.

Ilemoncmpayuu:

Tabmuuet u  cxembl: «lcmonp3oBaHWE MHUKPOOPTaHU3MOB B IPOMBIILICHHOM
MPOU3BOACTBEY, «KneTtouHass nHKeHepus», «l eHHass UHKECHEPUS».

JlabopaTopHas pabdora: «/3ydeHue o0beKTOB OMOTEXHOIOTHI».

IIpakTuyeckas padora: «llonydyeHue MOJTOYHOKHUCIBIX TPOLYKTOBY.

dkckypeusi:  «bHOTEXHOJIOTHSIT  —  BaKHEHWINas  MPOU3BOJMUTENbHAS  CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTMYECKOE MTPOU3BOJICTBO )».
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Ilnanupyembie pe3y/ibTaThl OCBOCHUSI Y4€OHOI 0 peaAMeTa

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K pe3ylbTaTaM OCBOEHUS
oOydJarolmuMHCsT TporpaMM  CpeaHero  oOmiero  00pa3oBaHUs:  JIUYHOCTHBIE,
MeTanpeMETHBIE U MPEAMETHEIE.

B cTpykType TMYHOCTHBIX PE3yJIbTATOB OCBOEHUSI MPOTPAMMBI 1O OWOJIOTHUH
BBIJICJICHBI CIIEIYIOUIME COCTABIISIIOIIME: OCO3HAHUE OOYYAIOIIMMUCS POCCUUCKOM
Ipa)XTaHCKONH UJIECHTHYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSTEIHHOCTH U
CaMOOIIPEACIICHNIO, HATMYME MOTHUBAIIMU K 00YUYEHUIO0 OMOJIOTHH, LIEJICHAIIPABICHHOE
pa3BUTHE BHYTPEHHUX YOCKIEHUI JIMYHOCTH HAa OCHOBE KIIFOUEBBIX IIEHHOCTEH W
UCTOPHUYECKUX TPAAWINUNA PA3BUTHUS OHMOJOTMYECKOTO 3HAHUS, TOTOBHOCTH U
CIOCOOHOCTh ~ OOy4YaromMXCSd  PYKOBOACTBOBATbCS B CBOEM  JESATEIBHOCTH
[ICHHOCTHOCMBICIIOBBIMA ~ yCTAHOBKAMHU, TPUCYIIUMU CHCTEME OHMOJIOTHYECKOTO
o0pa3oBaHus, HAJIWYUE MPABOCO3HAHUSA DKOJIOTMUYECKOW KYJIbTYphl, CIHOCOOHOCTH
CTaBHUTh LI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JIMYHOCTHBIE pE3yJIbTaTbl OCBOCHUA IIPOTPaAMMBI 110 OnoJIoruu JOCTUT'AOTCA B
CANHCTBC yqe6H0ﬁ U BOCIHUTATEIbHOM JACATCIIBHOCTH B COOTBCTCTBUU C
TpaIUIINOHHBIMHA pOCCHﬁCKHMH COIMMOKYJIbTYPHBIMH, HCTOPUYCCKHUMU )41

JlyXOBHOHPABCTBEHHBIMU IIEHHOCTSIMH, NPHHATHIMH B OOIIECTBE TMpaBWIaMU U
HOPMaMH TIOBEICHUS U CTIIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHHUS, CAMOBOCIIMTAHUS U
CaMOpa3BUTHS, PA3BUTHUSI BHYTPEHHEW MO3UIMU JTUYHOCTH, TATPUOTU3MA U YBAKECHUS
K 3aKOHY M MPaBOIOPSIKY, YEJIOBEKY TpyJa U CTaplieMy MOKOJEHUIO, B3aHMMHOIO
yBaXEHUSI, OEPEKHOTO0 OTHOIIECHUS K KYJbTYPHOMY HACICAHI0O W TPATULIUSIM
MHOTOHAIlMOHAIBHOTO Hapoaa Pocculickonn denepamnuu, NpUPOIE U OKPYKAKOMIECH
cpene.

JInuHoCcTHBIE pe3yJbTaThl OCBOCHUA ydeOHOTro mpenmera «buomorusy»
JIOJKHBI OTPa)kaTh TOTOBHOCTb U CIIOCOOHOCTh OOYYarONIUXCSl PYKOBOACTBOBATHCS
chopMUpOBAaHHOW BHYTPEHHEH TMO3UIMECH JIMYHOCTH, CHCTEMOW IICHHOCTHBIX
OpPUECHTAlINH, ITO3UTUBHBIX BHYTPEHHUX  YOEXIEHUH, COOTBETCTBYIOIINX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHIICKOTO 00IIEeCTBA, paCIIUPEHUE KUZHEHHOTO OIBITA
W OIbITa JEATEIIBHOCTH B IIPOLECCE pealn3allMd OCHOBHBIX HAIPaBICHUN
BOCIUTATEIIBHON AEATEIIBHOCTH, B TOM YHCJIE B YACTH:

1) rpaskIaHCKOro0 BOCIIMTAHUSA:

c(hOpPMHUPOBAHHOCTh TPAXKIAHCKOW TMO3HMIMH OOYyYalomerocs Kak aKTHBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUMCKOIo 00IECTBAa; OCO3HAHUE CBOUX KOHCTUTYIMOHHBIX
npaB 1 00S3aHHOCTEN, YBAXKCHUE 3aKOHA W MPABOMOPSIIKA; TOTOBHOCTh K COBMECTHOM
TBOPYECKOW AESATEILHOCTH MPHU CO3/IaHUM YYEOHBIX MPOEKTOB, PEIICHUH YYEOHBIX U
MMO3HABATEIbHBIX 3aJ1a4, BBIMOJHEHUH OMOJIOTMYECKUX SKCIEPUMEHTOB; CIIOCOOHOCTh
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OMpeNeNaTh COOCTBEHHYIO MO3UIIUIO MO OTHOIICHUIO K SIBJICHUSIM COBPEMEHHOMU
KU3HU U OOBSACHATH €€, YMEHHE YYHUTBhIBAaTh B CBOUX JIEUCTBUSX HEOOXOJIUMOCTH
KOHCTPYKTHUBHOTO B3aMMOJICHCTBUS JIIOACH C pa3HbIMU YOEKICHUSIMU, KYJIbTYPHBIMU
IIEHHOCTSAMU U COIUAJIbHBIM TOJIOKEHHUEM; TOTOBHOCTh K COTPYHUYECTBY B MPOIIECCE
COBMECTHOI'O BBITIOJTHEHUSI YUEOHBIX, MTO3HABATEIBHBIX U HCCIEI0BATEIbCKUX 3ajad,
YBQXUTEIBHOTO OTHOIIEHUS K MHEHUIO OIIMOHEHTOB MpPU OOCYXKIACHUU CIHOPHBIX
BOIIPOCOB ~ OMOJIOTMYECKOTO  COJEp)KaHMs; TOTOBHOCTh K TyMaHUTApHOH U
BOJIOHTEPCKOM JIESITEIIbHOCTH;

2) IaTPMOTHYECKOI0 BOCIIMTAHUSA:

c(hOpPMUPOBAHHOCTh POCCUUCKOM Tpa)KJaHCKOW HMACHTUYHOCTH, NATPUOTH3MA,
YBaXXEHUS K CBOEMY HapoJy, YyBCTBA OTBETCTBEHHOCTH Tiepea PoauHo, ropaocTu 3a
CBOM KpaW, CBOK PoauHy, CBOM A3BIK W KYJIbTYPY, IPOLIJIOE M HACTOAILIEE
MHOTOHAIIMOHAIBHOTO Hapoja Poccuu; IEHHOCTHOE OTHOIIEHHE K MPUPOJHOMY
HACJICJUI0O U TaMSATHUKAM TPHUPOJbI, JOCTIKEeHHSIM Poccunm B Hayke, UCKYCCTBE,
CIIOpTE, TEXHOJOTUSIX, TPYAE; CIIOCOOHOCTh OIEHUBATh BKJIAJ POCCUUCKUX YUEHBIX B
CTAQHOBJICHUE W DPAa3BUTHE OWOJIOTMH, MOHUMAaHUS 3HAYCHUS OWOJIOTMH B TO3HAHUU
3aKOHOB TMPUPOJABI, B KU3HM YEJIOBEKA M COBPEMEHHOro oOIlecTBa; WJCHHAS
yOeXKIEHHOCTh, TOTOBHOCTh K CIY)KEHHIO U 3amnure OTedecTBa, OTBETCTBEHHOCTh 3a
ero cyan0y;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEH POCCHHCKOro Hapoaa; c(HOopMUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHHUSA, ATHUYECKOTO TIOBEJEHHUS; CIIOCOOHOCTh  OIIEHUBATh
CUTyalldlI0 M TPUHUMATh OCO3HAHHBIE pEIICHHS, OPUEHTUPYSICh HA MOpPAJIBHO-
HPaBCTBEHHBIE HOPMBI M IIEHHOCTH; OCO3HAHUE JUYHOIO BKJaJa B  IOCTPOCHUE
YCTOWYMBOTO OYIYIIET0; OTBETCTBEHHOE OTHOIIICHHUE K CBOMM POJMTENSM, CO3/IaHUIO
CEeMbH Ha OCHOBE OCO3HAHHOTO TIPUHATHS [IEHHOCTEM CEMEWHOM JKHU3HU B
COOTBETCTBUH C TPaaULIUSIMU HapoaoB Poccuu;
4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIIEHWE K MHUpPY, BKIIOYas JSCTETUKY ObITa, HAYyYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTAa, TPyAa, OOIIECTBEHHBIX OTHOIICHUI;, TOHUMAHUE
SMOILMOHAIBHOTO BO3JCHCTBUA KUBOW MNPUPOABI U €€ IIEHHOCTH; TOTOBHOCTH K
CaMOBBIPaXEHUIO B Pa3HbIX BHUJIAX MCKYCCTBa, CTPEMJICHHWE MPOSBIATh KayecTBa
TBOPYECKOMN JTUYHOCTH;
5) ¢usuyeckoro BocnuUTaHHs, (GOPMHUPOBAHHUS KYJbTYPHI 310POBbSI U
3MOIMOHAJIBHOTO 0JIarONOJIyYHs:

MMOHUMAaHWEe W pealn3alus 3J0pOBOTO0 M Oe3omacHOro olpasza KW3HHU (3I0POBOE
MUTaHUEe, COONIOJIEHNE TUTMEHUYECKUX MPaBWI U HOPM, COQIAHCUPOBAHHBIM pPEKUM
3aHSATAA U OTHbIXa, peryjispHas  (U3MYECKass aKTHUBHOCTb), OEpexHOro,
OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOLIEHUSI K COOCTBEHHOMY (pU3UUECKOMY H
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MICUXWUYECKOMY 3/I0POBbIO; TOHMMAHHE LEHHOCTHM NPaBWI WHIWBUIYAJIbHOTO H
KOJUIEKTUBHOTO 0€30MacHOT0 TMOBEJEHUS B CUTYAIUSX, YTPOKAIOIIUX 30POBBI0 U
KU3HU JIIOJEH; OCO3HAHME TOCIEACTBUM W HENPUATUS BPEOHBIX MPUBBIUCK
(ynotpeOieHus ankorosis, HAPKOTUKOB, KypeHus);

6) TPy10BOro BOCIIUTAHMS:

TOTOBHOCTh K TPYHY, OCO3HaHUE IIEHHOCTH MacCTEpPCTBa, TPYI0JIOOUE; TOTOBHOCTh K
AKTUBHOW  JI€STEJIBHOCTH TEXHOJIOTUYECKOW H©  COLMAJIIBHOM  HANpPaBJIECHHOCTH,
CIIOCOOHOCTh WHMIIMUPOBAThH, IUIAHUPOBATH M CAMOCTOSITEIBHO BBIMOJHATh TaKylO
NEeATEeNIbHOCTh, WHTEpPEC K pa3iuuHbIM chepam npodecCHOHATBHON AesTeIbHOCTH,
YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOpP Oyaymield npodeccun U pean30BHIBATH
COOCTBEHHBIC J>KM3HCHHBIC IIJIaHBI; TOTOBHOCTh M CIOCOOHOCTH K OOpa30BaHUIO U
caM0o00Opa30BaHUIO HA TPOTSHKEHUU BCEH JKU3HU,

7) 3K0JI0rHYeCKOro0 BOCIIUTAHHUS:

9KOJIOTUYECKHU IIeJIeCO00pa3HOe OTHOIIEHHWE K MPHUPOJe KaK WCTOYHUKY JKM3HU Ha
3eMJie, OCHOBE €€ CyIIECTBOBAHMS; MMOBBIIIEHUE YPOBHS AKOJIOTUYECKOM
KyJbTYpbI: IPUOOPETCHUE  OMbITA IUIAHUPOBAHHUS TIOCTYNKOB H  OICHKH HX
BO3MOKHBIX TIOCJICICTBUH ISl OKPY’KaroIeHd Cpeabl; OCO3HAHHE TJI00aIbHOTO
XapakTepa OKOJOTHYECKUX Mpo0JIeM © TyTed HX pelIeHHs; CIOCOOHOCTh
UCIIOJIb30BaTh NPHOOpETaeMble MPU W3YYEHUH OHOJOTUM 3HAHUS W YMEHHUS TpU
pelieHuy  mpoOJieM, CBS3aHHBIX €  PAllMOHAIBHBIM  MPUPOJIOINOJIL30BAHUEM
(cobmronenne TmpaBWil TOBEJACHUS B TMPUPOJE, HANPaABICHHBIX HAa COXpaHEHHE
paBHOBECHs B DJKOCHUCTEMAaxX, OXpaHy BHJOB, JKOCHCTeM, Ouochepsl); aKTUBHOE
HENPUATUE JNEHUCTBUM, MPUHOCAIIMX BPEI OKPYKAIOIIEH NPUPOIHON CpeAe, YMEHHE
IPOTHO3UPOBATH HEOIATONMPUITHBIE HKOJIOTUYECKUE TTOCIECTBUS MPEANPUHUMAEMBIX
NEUCTBUI M MpPENOTBpAlllaTh HUX; HAJIIMYUE PA3BUTOTO HKOJOTHMUECKOTO MBIIUICHUS,
AKOJIOTUYECKON KYJbTYpPbI, OIbITA JEATEIIBHOCTH 3KOJOTMYECKOW HaNpaBJIECHHOCTH,
YMEHUSA PYKOBOJICTBOBAaTbCSI HMH B I[I03HABAaTEJIbHOW, KOMMYHUKATUBHOW W
COLMAJIBHOM TMPAKTUKE, TOTOBHOCTH K YYACTHUK) B IPAKTUYECKOM JIE€SITEIBHOCTH
AKOJIOTMYECKOMN HAIIPABIEHHOCTH;

8) ueHHOCTH HAYYHOI'0 ITO3HAHUSA:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAayKd U OOIIECTBEHHOW NPAKTUKW, OCHOBAHHOTO HA JUAJIOTe KYJbTYP,
CIOCOOCTBYIOIIETO  OCO3HAHHUIO CBOEr0 MeCTa B  MOJUKYJIbTYPHOM  MHUPE;
COBEpILICHCTBOBAHUE  SI3BIKOBOM M  YMTATEIbCKOM KYJIbTYpbl KaK CpelCTBa
B3aHMOJICMCTBUS MEXIY JIFOAbMU U ITIO3HAHHS MHPA;

MOHUMAaHUE crenruKy OMOIOTHN KaK HAyKH, OCO3HAHMS €€ poyid B POPMUPOBAHHUH
pallMOHATLHOIO HAYyYHOT'O MBIIUICHUS, CO3/IaHUM LEJOCTHOrO MpelCcTaBieHuss o0
OKpY’KalolIeM MHpE Kak O €JUHCTBE MPUPOIbI, YEJIOBEKA W OOIIECTBA, B MO3HAHUU
MPUPOJIHBIX 3aKOHOMEPHOCTEW M pEUIeHWH NPOoOJIEeM COXpPaHEHUS] MPUPOIHOTO
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paBHOBecHs; YOEXKIEHHOCTh B 3HAYUMOCTH OHOJOTMM I  COBPEMEHHOMU
LIMBUJIU3ALMKA: OOECHEUYEeHUsT HOBOTO YPOBHS Pa3BUTHS MEAMIMHBI, CO3/IaHHE
NEPCHEKTUBHBIX OUMOTEXHOJOTUH, CIOCOOHBIX peuaTh pPeCcypcHble MPOOIEMbI
pa3BUTHs 4YEJIOBEYECTBA, IMOMCKA NIyTeM BbIXOJA W3 TJIOOAJIBHBIX SKOJIOTMYECKUX
npobiemM u obecnedeHusl Mepexoia K YCTOMYMBOMY Ppa3BUTHIO, PALMOHATBHOMY
MCIOJIb30BAaHUIO MIPUPOAHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAaHAAPTOB KU3HU;
3aMHTEPECOBAHHOCTh B MOJYYEHUU OHMOJIOTMYECKUX 3HAHUM B IEJSIX MOBBILIECHUS
oO1Ieil KyJnbTyphl, €CTECTBEHHO-HAyYHOM TIpaMOTHOCTH, KaK COCTaBHOW YacTH
(YyHKIMOHAIBHON T'PaMOTHOCTH oOyuaromuxcs, (HopMUPYEeMOl TMpU H3YyUYEHUU
OMOJOTMY; TOHUMAHWE CYIIHOCTH METOAOB  TO3HAHUS, HCIOJIb3yeMbIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJIb30BaTh MOJy4yaeMble 3HAHUS JUIsl aHAIN3a
U OOBSACHEHMs SIBJICHUN OKPY’KAIOIIET0 MUPAa U MPOUCXOIAIIUMX B HEM H3MEHEHHUH,
yMEeHHE JeJaTb OOOCHOBAaHHBIE 3aKJIOUEHHS HA OCHOBE HayyHbIX (DaKTOB U
UMEIOIMXCS JaHHBIX C LEJbI0 MOJYYEHHUsI JTIOCTOBEPHBIX BBIBOJOB; CIIOCOOHOCTH
CaMOCTOSATEJIbHO HCIIOJIb30BaTh OMOJIOTMYECKHWE 3HAHUA JUIA PElIeHUs MpodiieM B
peaNbHBIX JKU3HEHHBIX CUTYAIlUSIX; OCOZHAHHE IIEHHOCTH HAyYHOM JIESITeNIbHOCTH,
TOTOBHOCTh OCYIIECTBIIATH TPOEKTHYIO U HUCCIENO0BATEIbCKYIO JACSTEIbHOCTD
UHAUBUAYATbHO M B TPYyNIE; TOTOBHOCTh U CHOCOOHOCTh K HENPEPHIBHOMY
0o0pa30BaHMIO M CamMOOOpa30BaHUIO, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HaHHUH IO
OMOJIOrMH B COOTBETCTBUU C KU3HEHHBIMH NOTPEOHOCTAMU.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yabTaThl OCBOEHHUS ydeOHOTO Tmpenmera «buonorus»
BKJIIOUAIOT: 3HAYMMBbIe 111 (OPMHUPOBAHUA  MHMPOBO33PEHUS  OOYYaAIOIIUXCS
MEXIUCIHUIUIMHAPHBIE (MEXMpeIMeTHbIe) OOIeHayUYHbIEe TOHSITHUS, OTPaXKAIOIINE
[IEJIOCTHOCTh HAYYHOM KApTUHBI MHpa H CHEIUPUKY METOAOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIECTBO, SHEpPrus, SIBJICHUE, IMPOILECC,
CUCTeMa, Hay4HbId (aKT, TPUHIIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
uccie0Banne, HabOo/IeHne, U3MEpPEHUE, IKCIIEPUMEHT U JIPYTUe); YHUBEPCAIbHbBIC
yueOHble  fedicTBus  (TTO3HABATENbHBIE, KOMMYHHUKATHUBHBIE, PETYJSTUBHEIC),
oOecreunBaromye (GopMHUpPOBaHUE (PYHKIIMOHAIBHOW TPaAaMOTHOCTH M COIMAIBHOU
KOMITETEHITUNA O0YYaIONUXCsl; CIOCOOHOCTh OOYUYAIOIINXCS MCTIOIb30BaTh OCBOCHHBIC
MEXIUCITUTUIMHAPHBIE, MHPOBO33PCHUYECKHE 3HAHUS W yHHUBEpPCAJIbHBIC Y4eOHBIC
JICVCTBUS B ITIO3HABATEIILHOW M COLIMATILHOM MPAKTHUKE.

B pe3synbraTte nzydyeHusi OMOJIOTMH HA YPOBHE CPEIHETO 001ero o0pa3oBaHusl y
oOyyaroierocsi O0ynyT chopMUpOBaHbl TMO3HABATEJbHBIE YHUBEPCAIbHBIE YUEOHBIE
NEUCTBHSI, KOMMYHUKATUBHBIE YHUBEpPCAJIbHbIC YYEOHBbIC NIEUCTBUS, PETYJISTUBHBIC
YHUBEpCAJIbHbIC YUEOHBIC IEUCTBUS, COBMECTHAS JIESITEIIbHOCTD.
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Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS.

ba3oBble jornueckue aeiicTBU:

CaMOCTOSITEILHO (POPMYIUPOBATH U AKTYATU3UPOBATH MPOOIEMY, pacCMaTPUBATh

€€ BCECTOPOHHE; MCIIOJNb30BaTh NPU OCBOCHUM 3HAHUM MPUEMBI JIOTUYECKOTO
MBIIIUICHUST  (aHaiM3a, CUHTE3a, CpaBHEHMs, Kilaccudukanuu, 000OIIEeHNUS),
PacCKpbIBaTh CMBICT OMOJIOTHYECKUX MOHSITUHN (BBIAEIATh UX XapaKTEpHBbIC MPU3HAKU,
YCTaHABIIMBATh CBSI3U C JAPYTUMU TOHATHUSAMM), ONPEACNSITh LEIU JACSTEIbHOCTH,
3a7aBasi mapaMeTpbl M KPUTEPUM UX JOCTHXKEHHUS, COOTHOCUTH PE3YIbTATHI
JESATEeNIbHOCTH C MOCTABJICHHBIMU IESIMU; UCIIOJIH30BATh OMOJIOTUYECKUE MTOHSITHUS IS
00bsicHEHUs (PAKTOB U SIBJICHUW KUBOW MPUPOJBI; CTPOUTH JOTUUYECKHUE PACCYKIICHUS
(MHAYKTUBHBIC, JEAyKTUBHBIC, IO AaHAJOTWHU), BBISIBISATH 3aKOHOMEPHOCTH W
OPOTUBOPEUUST B pacCMaTPUBAEMbBIX SIBICHUSAX, (POPMYIUpOBATh BBIBOJABI H
3aKJIFOYEHUSI; TMPUMEHATh CXEMHO-MOJEIBHBIE CpPEACTBAa i  IPEIACTABICHUSA
CYILIECTBEHHBIX CBSI3€H M OTHOIIEHWM B M3y4aeMbIX OHOJIOTMYECKMX OOBEKTax, a
Tak)Ke€ MPOTUBOPEUMN PA3HOTO POJia, BBISIBJICHHBIX B Pa3UUYHBIX MHGOPMAIMOHHBIX
UCTOYHHMKAX; pa3pabaTeiBaTh IUIaH PEIICHUS MpoOJeMbl ¢ Y4ETOM aHaau3a
UMEIOIINXCSI MAaTepUANIbHBIX U HEMaTepUaNIbHBIX PECYpPCOB; BHOCUTH KOPPEKTHUBHI B
NEATEIbHOCTh OILIEHUBAaTh COOTBETCTBUE PE3YJbTATOB IESAM, OIEHUBATh PUCKU
MOCIIEJICTBUN JEATENBHOCTH; KOOPAMHUPOBATH M BBHIMOJIHATH pabOTy B YCIOBUAX
pEaNbHOTO, BHUPTYaJbHOTO W KOMOMHUPOBAHHOTO B3aUMOJICUCTBHS; pPa3BUBATH
KpEaTUBHOE MBIIUICHUE MPU PEIISHUH KU3HEHHBIX TTPOOIIEM.

ba3oBble uccienoBaTe/bCKue AeiCTBUA !

BJIQ/JI€Th HABBIKAMH Y4€OHO-UCCIIEOBATEILCKOW M TPOEKTHON JeATEeIbHOCTH,
HaBBIKAMHU  pa3pelieHus  npoodsieM,  CIHOCOOHOCTbIO W TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY TIOMCKY METOJOB PEUIECHUS MPAKTUYECKUX 3a/Jad, MPUMEHEHHUIO
Pa3IMYHBIX METOJIOB IO3HAHUA;, HMCIOJIb30BAaTh PAa3JIMYHbIE BHUJbI JEATEIBHOCTU 10
MOJIYYEHUIO HOBOT'O 3HAHMSI, €T0 MHTEPIPETALNU, TPEOOPA30BAHUIO0 U TIPUMEHEHHIO B
y4eOHBIX CUTYyaIUsIX, B TOM YUCJIE MPU CO3JaHUU YUCOHBIX U COI[UATBHBIX MPOEKTOB;
dbopMuUpOBaT, HAy4YHBI THI MBIIUICHHS, BIaJE€Th HAYYHOW TEPMHUHOJIOTHUCH,
KIFOUEBBIMUA TIOHATUSIMH U METOJIaMH;, CTaBUTh M (HOPMYITUPOBATH COOCTBEHHBIC
3aaud B 00Opa30BaTEIbHON JAESATEIBHOCTH W JKU3HEHHBIX CHUTYalUsIX; BBISBISTH
MPUYUHHO-CJICICTBEHHBIE CBSI3M U aKTyaJIM3UPOBATh 3aJa4yy, BbIABUTATh TUIIOTE3Y €€
pelleHns, HaXOIUTh apryMeHThI JUIsl 10Ka3aTelbCTBAa CBOMX YTBEPKACHUH, 3aJaBaTh
napaMeTpbl U KPUTEPUU PEILICHHUS; aHAIU3UPOBATh MOJYYEHHBIE B XOJ€ PEIICHUS
3a/laud pe3yJbTaThbl, KPUTHUYECKHU OLEHHUBATh HX JOCTOBEPHOCTh, MPOTHO3HPOBATH
M3MEHEHHE B HOBBIX YCJIOBUSAX; JaBaThb OLEHKOBBIM CHUTyallUsM, OLICHUBATh
MPUOOPETEHHBIN OMBIT; OCYIIECTBISATH LIeJICHAPABICHHBIN MOUCK MEPEHOCA CPEJICTB U
croco0OB JeHCTBUSI B MPO(PECCHOHANBHYIO Cpely; YMEThb MEPEHOCUTh 3HAaHHS B
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MO3HABATEIBHYI0O W  NPAKTUYECKYI0  00JIACTH  JKU3HEACATENbHOCTH;  YMETh
MHTErPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00JIaCTEH;

BBIIBUT'aTh HOBBIE U/IEH, NPEIaraTh OpUrHHAIbHBIE TIOJIXO/IbI U PEIIEHUs, CTABUTD
poO0JIeMBI U 3a/1a4H, AOMYCKAIOLIUE aIbTEPHATUBHBIC PEIICHHUS.

Pab6ora ¢ undgopmanmeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHMKAX HWHGpopManuu (TeKkcTte y4eOHOro
nocoOusi, HAYYHO-NOMYJISIPHOW  JHUTEepaType, OHOJOTMYECKUX  CIOBapsix U
CIPAaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B HHTepHeTe), aHaIu3upoBaTh
MH(OPMAIUIO PA3TUYHBIX BUAOB U (POPM MpencTaBieHUs, KPUTUYECKH OLIEHUBATH €€
JIOCTOBEPHOCTh W HENPOTHUBOPEUMBOCTD; (HOPMYIMPOBATH 3aMpOChl U TNPUMEHATH
pa3IUYHbBIE METOJbl MpU TMOUCKE U OoTOOpe OHOoJOrHyYecKoM HH(pOpPMaIINH,
HEOOXOMMOM JUIsl BBITIOJHEHUSI YUeOHBbIX 3a]lay; MPUOOPETaTh OMbBIT UCIOJIb30BaHUS
MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX ~TEXHOJOTUM, COBEPILICHCTBOBATH KYJIBTYPY
AKTUBHOT'O HCIIOJIb30BaHUSl PA3JIMYHBIX TMOHMCKOBBIX CHCTEM; CaMOCTOSITEIbHO
BBIOMpATh ONTUMANBHYIO (OPMY TMpEACTaBICHUS OUOJOTMYECKON HHPOpMALUU
(cxembl, Tpaduku, aUarpaMMbl, TaOJHUIBI, PUCYHKH U JApPYroe); HUCIOJIb30BaTh
HAY4YHBIM S3bIK B KAa4eCTBE CpeJACTBa Mpu padore ¢ Ouosiormueckod uHMoOpmaiumei:
OPUMEHSITh XUMHUYECKue, (unyeckne M MaTeMaTHYeCKMe 3HAKU M CHUMBOJIBI,
Gopmynbl, abOpeBHaTypy, HOMEHKIATypy, HCIHOJb30BaTh U HpeoOpa3oBbIBATH
3HAaKOBO-CHUMBOJIMYECKHE CPEICTBA HAIJIAHOCTH; BJa/J€Th HAaBbIKAMHU PaCIlO3HABAHUSA
1 3aIIUThl UHQOpMaLUK, HHPOPMATMOHHOHN 0€3011aCHOCTH JIMYHOCTH.

KomvmyHuKaTHBHBIE YHUBePcaJIbHbIEe YUeOHbIe 1eficTBUs

Oo0menue:

OCYIIECTBIIATh KOMMYHHKAIIMU BO BceX c(epax >KU3HU, aKTUBHO Y4acTBOBATh B
Uanore WIA JTUCKYCCHU TIO CYIIECTBY OOCyKmaeMoil Tembl (yMeHHE 3ajaBaTh
BOTPOCHI, BHICKA3bIBATh CYXK/IEHUS OTHOCUTEIILHO BBIMIOJHEHUS MIpeIjiaracMoi 3a1auu,
YUYUTHIBATh UHTEPECHI U COMVIACOBAHHOCTH MO3ULIUNA JPYTrUX YYaCTHUKOB AUAOra WU
JUCKYCCHH );

pacno3HaBaTh HeBepOaJbHBIE CPECTBAa OOIICHHS, TTOHUMATh 3HAYCHHE COIMAIbHBIX
3HAKOB, TMPEINOCHUIOK BO3HUKHOBEHHS KOH(JIMKTHBIX CHUTYyallUi, yMETh CMST4aTh
KOH(MJIUKTBI M BECTH TEPErOBOPHI; BIAJETh PA3IUMYHBIMHU CTIOCOOAMHU OOIICHUS U
B3aUMOJICHCTBUS, TOHUMATh

HaMEpEeHHUs JPYTUX JIOAEH, MPOSIBISATh YBAXKUTEIbHOE OTHOIIEHUE K COOECETHUKY U B
KOppeKkTHOU (opme (GOpMyIHpOBaTH CBOM BO3PAKEHUS, Pa3BEPHYTO M JIOTUYHO
M3JIarath CBOIO TOUKY 3PEHUS C UCTIOJb30BAHUEM SI3bIKOBBIX CPEICTB.
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CoBMecTHas 1eITEJIbHOCTD:

MOHUMATh W HKCIOJIb30BaTh MPEUMYILECTBA KOMAaHIHOM M MHAMBUIYAIbHOM PadOTHI
OpU  peleHUH OHOJIOTMYECKOW mpoOsieMbl, OOOCHOBBIBaTH  HEOOXOJAMMOCTb
MPUMEHEHUS! TPYNNOBBIX (OPM B3aUMOJEWUCTBHS TNPHU PELICHUU Yy4yeOHOUW 3aaauu;
BBIOMPATh TEMATUKY U METO/Ibl COBMECTHBIX ACHCTBUM C YUETOM OOIIMX HHTEPECOB

M BO3MOXKHOCTEH Ka)XXJOT0 wWieHa KOJUIEKTUBA; NPUHUMATh LEIHM COBMECTHOM
NEeSTENbHOCTH, OPTaHU30BBIBATh U KOOPJAMHUPOBATH JEHUCTBUSA MO €€ JOCTUKEHHIO:
COCTaBJIATh IUIAH JEHUCTBUM, PAaCHpENesATh POJU C YYETOM MHEHUH YYAaCTHUKOB,
o0CyKaaTh pe3yabTaTbl COBMECTHON pabOThI; OLIEHMBATh KayeCTBO CBOErO BKJIAaAa U
Ka)XJI0T0 YYaCTHUKAa KOMAHJIbl B OOIIMNA pe3ynbTaT MO pa3paOOTaHHBIM KPUTEPHSIM;
npeaaratb HOBbIE MIPOEKTHI, OLIEHUBATh UJEU C TTO3UIIMU HOBU3HBI, OPUTMHAIIBHOCTH,
NPAKTUYECKON 3HAUMMOCTH; OCYILIECTBIIATh MO3UTUBHOE CTPATErMUECKOE MOBE/ICHUE B
pa3IUYHBIX  CHUTyalUsiX, TMpOSBIATH TBOPYECTBO M  BooOpaxeHue, ObITh
UHUIIMATUBHBIM.

PeryasiTuBHbIC YHHBepCaJIbHbIe Y4eOHbIEC JeHCTBHS.

Camoopranuszanus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS Uil BBIABICHUS MPOOJIEM U HMX PEIICHUS B
KU3HEHHBIX W Y4YEOHBIX CHUTYyalUsiX; BHIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHHM
LEJIEBbIE CMBICIIOBBIE YCTAHOBKM B CBOMX JIEUCTBUSX M MOCTYIKAaX IO OTHOLICHHIO K
AKUBOM TPHUPOJIE, CBOEMY 3J0POBBI0 U 3I0POBBI0 OKPYKAIOLIUX; CAMOCTOSITEIBHO
OCYIIECTBIISITh TMO3HABATEIIbHYIO JCSTEIbHOCTh, BBIABIATH MPOOJIEMBI, CTaBUTH U
dbopmynupoBaTh COOCTBEHHBIC 3aJa4dl B OOpa30BaTEIBHOM JICSITCIBHOCTH M
KU3HEHHBIX CHUTYAllUSX; CaMOCTOSTEIbHO COCTaBIATH IUIAH PEIICHUS MPOOIEMBI C
y4€TOM HUMEIOIIUXCS  PECypCoOB, COOCTBEHHBIX BO3MOXHOCTEH M MPEANOYTCHHI;
JaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacIMpATh paMKH y4eOHOrO MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUM; JeNaTh
OCO3HAHHBIA BBIOOP, APTyYMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTHh 3a PEIICHUE;
OIICHMBATh NPHUOOPETEHHBIN OMBIT; CIIOCOOCTBOBATH (DOPMUPOBAHUIO M TIPOSBICHUIO
IIUPOKON SPYIUIIMA B  Pa3HBIX OOJACTAX 3HAHWM, TOCTOSHHO TMOBBIINIATH CBOMU
o0Opa3oBaTeIbHBIN U KYJIbTYPHBIN ypPOBEHb.

CaMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CHUTYaIlMsIM, BHOCUTh KOPPEKTUBBI B ICSTEIbLHOCTh, OLICHUBATH
COOTBETCTBHE PE3YyJbTATOB IIEJISIM; BJIaJICTh HABBIKAMHU IMO3HABATEILHON pedieKcuu
KaKk OCO3HAaHUsA COBEPUIAEMBIX JEWCTBUM M MBICIUTEIBHBIX IPOLUECCOB, HX
pEe3yAbTaTOB M OCHOBAHUM, UCIIOJIB30BATh MPUEMBI pePIICKCUM JJIsI OLIEHKHU CUTYyalluu,
BBIOOpA BEPHOrO PEIICHMS; YMETh OIEHUBATh PUCKA U CBOECBPEMEHHO NMPUHUMATH
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pELICHUS 10 UX CHWKECHUIO; IPUHUMATh MOTHBBI U apTYMEHThI APYTUX MPHU aHAIHU3E
PE3YIBTATOB IEATEIBHOCTH;

IIpunsTHE Ceds U APYrUX:

MIPUHUMATDH Ce0sl, TOHMMAas CBOM HEJOCTATKU U JJOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTHI JIPYTUX MPHU AHAINU3E PE3YJIbTATOB JIESITEIbHOCTH;
MpU3HABaTh CBOE MPABO W MPAaBO JPYrUX Ha OIMMOKH; pa3BUBATh CIOCOOHOCTH
MMOHUMATh MUP C MTO3UIMHU JIPYTOro YEI0BEKA.

MNPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHBIE pe3yibTaThl OCBOCHHUS COJICPKAHHS y4eOHOTO MpeaMeTa
«buonorus» Ha yrmy0JaEéHHOM ypOBHE OPMEHTHPOBAHBI Ha 00eCTIeYeHHE MPOPUILHOTO
oOydeHus oOydaronuxcsi o6uosoruu. OHU BKITIOYAIOT: crienuduyeckue st OMOI0TUn
Hay4YHbIC 3HAHUS, YMCHHS M CIIOCOOBI JCHCTBUH 1O OCBOCHHWIO, WHTEPHPETAIMH U
IpeoOpa30BaHUIO0 3HAHWM, BHJIBI JCATCIIBHOCTH 1O TMOJIYYCHHIO HOBBIX 3HAHUW U WX
NPUMCHCHHUIO B PA3JIMYHBIX yYEOHBIX, a TAK)KE B PEAJIbHBIX YKM3HECHHBIX CHUTYyaIlHsX.
[TpenmeTHBIC Pe3yabTATHI PEICTABICHBI 110 T'0JIaM U3YUYCHUS.

[IpenmeTHble pe3yabTaThl OCBOEHHS yueOHoro mnpeamera «buonorusi» B 10
KJIacce JOJKHBI OTPaXKaTh:

" c(hopMUPOBAHHOCTH 3HAHUN O MECTE M POJIU OMOJIOTHH B CHCTEME €CTECTBEHHBIX

HayK, B (DOPMHUPOBAHUU €CTECTBEHHO-HAYYHOW KapTHUHBI MUpPA, B MO3HAHUH 3aKOHOB
OpPUPOABl U PEIICHUH MPOoOJEM pPAIMOHAIBHOTO MPUPOJIONOIB30BaHMS, O BKIAJE
POCCUNCKHUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE OWOJIOTHH;
BJIQJICHHE CUCTEMOW OMOJIOTMYECKUX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIIOJIATAOIINE
OWoNOTMYeCKUe TEPMUHBI W TOHATHS (KHU3Hb, KIETKA, OpPraHWU3M, METa0OJIu3M,
rOMEOCTa3s, caMOperyJsiuus, CaMOBOCIIPOU3BEICHHUE, HACJIEJICTBEHHOCTb,
M3MEHYMUBOCTh, POCT M Pa3BUTHE), OMONIOrHMYecKkue Teopuu (KieTouyHas Teopus T.
[[Iganna, M. Illneiinena, P. BupxoBa, XxpomocoMHass T€OpHsi HACJIEACTBEHHOCTH T.
Moprana), yuenus (H.M. BaBumoBa — o 1meHTpax MHOroo0Opasusi U MPOUCXOKICHHS
KyJIbTYpHBIX PACTCHHI), 3aKOHBI (€IWHOOOpa3us IMOTOMKOB IEPBOTO TOKOJCHUS,
pacueryieHns, YHCTOTBI TraMeT, He3aBUCUMOro HacienoBanus [. Mennens,
FOMOJIOTUYECKUX PSAJOB B HacieACTBeHHoW wu3MmeHunBoctu H.M. BaBunosa),
MPUHUHUIIBI (KOMILUIEMEHTAPHOCTH);

" BJAJICHUE OCHOBHBIMH METOAaMU HAy4YHOrO IO3HAHMUS,
UCIIOJb3YEMbIX B OHOJOTHYECKUX HCCIEIOBAHUAX >KUBBIX OOBEKTOB (OIMHUCAHMUE,
U3MepeHue, HaOII0/ICHUE, SKCIIEPUMEHT);

" YMEHHE BBIJETSATH CYIIECTBEHHbIE MPHU3HAKU: BUPYCOB, KJIETOK MPOKAPHOT U
AYKapUOT, OJJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, B TOM 4HClie OaKTepHil,
rpu0OOB, pacTEHUM, >KUBOTHBIX M YEJIOBEKA, CTPOCHUS OPraHOB M CHCTEM OPraHOB
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pacTeHui, )KUBOTHBIX, YEJIOBEKA, MPOLECCOB KU3HEAEATEIbHOCTH, POTEKAOIINX B
OpraHu3Max pacTE€HUM, )KUBOTHBIX M YEJOBEKa, OMOJOTMYECKUX IMPOILIECCOB: OOMEHa
BELIECTB (MeTaboJMM3M), TpEBpalleHHUs] HHEPruu, OpOXKeHUs, aBTOTPOPHOro H
reTepoTpoHOr0 TUIOB MHUTaHHS, (POTOCHHTE3a M XEMOCHHTE3a, MHTO3a, MeHo03a,
ramMeToreHe3a, SMOpHOreHe3a, MOCTIMOPUOHAIIBHOIO Pa3BUTHS, Pa3MHOKEHUS,
WHIUBUIYAIbHOTO pPAa3BUTUSA OpraHu3Ma (OHTOreHe3a), B3aUMOJCHCTBUS T'€HOB,
reTepo3rca, HCKYCCTBEHHOI0 0TO0Da;

" yMEHHE YCTaHABIMBATh B3aUMOCBSI3M MEXJy OpPraHOWJAMU KIETKH U UX
(YHKIUSAMH, CTPOCHUEM KIIETOK Pa3HbIX TKaHEH U UX PYHKIUSAMU, MEXAY OpraHaMu U
CUCTEMaMHU OpPraHOB Y PACTEHMI, KUBOTHBIX M UYEJOBEKAa U UX (DYHKIUSAMU, MEKIY
CUCTEMaMHU OpraHOB M UX (YHKUUSMH, MEXKIY STanamMu oOMEHa BeIleCTB, dTanaMu
KJIETOYHOTO IMKJIa M >KU3HEHHBIX IHMKJIOB OPraHU3MOB, 3TalnaMu SMOPHOHAIBHOIO
pa3BUTHSI, TEHOTUIIOM U (PEHOTUTIOM, (PEHOTUIIOM U (haKTOpaMu Cpeibl OOUTAHUS;

" yMEHHUE BBISBIATH OTIWYUTENIbHBbIC MPHU3HAKK J>KUBBIX CUCTEM, B TOM 4YHUCIE
pacTeHuil, >)KUBOTHBIX U YEJIOBEKA;

" yYMEHHE HCIOJb30BaTh COOTBETCTBYIOIIME apPryMEHTbHI, OHOJOTUYECKYIO
TEPMHUHOJIOTUIO M CUMBOJIMKY JUJISi JOKa3aTelbCTBAa POJICTBA OPraHU3MOB Pa3HbIX
CUCTEMaTHYECKUX TPYIIIL;

" yMEHHUE pelaTh OHOJOTUYECKHUE 3a/laud, BBISBISTH NMPUUYMHHO-CIICICTBEHHbIE
CBSI3M MEXIy HUCCIIENyEeMBIMH OMOJIOTMUECKUMU IPOIIECCAaMHU U SIBICHUSIMU, JI€TaTh
BBIBOJbI U IPOTHO3bI HA OCHOBAHUU MOJYYEHHBIX PE3YJIbTATOB;

" yMEHHUE BBINOJHATH JA0OpATOPHBIE M TMpaKTUYECKUe padoThl, COOMIOAATH
npaBuia Ipu pabore ¢ yueOHBIM H J1a00paTOPHBIM 000PYTI0BaAHUEM;

" YMEHME BBIABUTATh FUIIOTE3bI, IPOBEPATHh UX SKCIIEPUMEHTAIIBHBIMU CPEJICTBAMU,
dbopMynHpys 11eN1b UCCIIEI0BAHNS, aHATU3UPOBATh MOJYYCHHbIE PE3yJIbTaThl U JENaTh
BBIBOJIbBI,

" YMEHHE Y4YacTBOBaTh B Y4YeOHO-HCCJIEAOBATEILCKOW paboTe Mo OHOJIOTHH,
HKOJIOTUM W MEAMIMHE, MPOBOAMMON Ha 0a3e WIKOJBHBIX HAay4YHBIX OOIIECTB, U
nyOIMYHO MPEACTaBIATh MOTYUYCHHbIE PE3YyIbTaThl HA YYEHUUECKUX KOH(PEPEHIHUX;

" yMEHHE OLIEHHBATh 3TMUYECKUE aCIEKThl COBPEMEHHBIX MCCIIEIOBaHUI B 00JacTH
Ouonoruu W  MEOUIMHBI  (KIOHMPOBaHUE, HCKYCCTBEHHOE  OIUJIOJJOTBOPEHHUE,
HaIlpaBJICHHOE N3MEHEHUE T€HOMA U CO3JJaHUE TPAHCTE€HHBIX OPraHU3MOB);

" yMEHHE OCYIIECTBISATh OCO3HAHHBIA BBIOOp Oyaymiel mpodeccrnoHaTbHOM
AesITeNbHOCTH B 00JacTH OMOJOTHH, METUIMHBI, OMOTEXHOJOTWH, BETCpUHAPUH,
CEJIbCKOT0 XO3SICTBA, MHUIIEBOM IPOMBINUIEHHOCTH, YIIyOJsTh IO3HAaBaTEJIbHbBIN
WHTEPEC, HANpPaBICHHBI HAa OCO3HAHHBIM BHIOOP COOTBETCTBYIOMIECH Mpodeccuu u
NpOJOJDKEHHE  OuoJIornuyeckoro  oOpa3oBaHHMS B OpraHuM3alUsX  CPEIHEro
po(heCCUOHATBFHOTO U BBICILIENO0 00pa30BaHUsl.
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TemaTu4yeckoe IIAHUPOBAHUE
Tematnueckoe minanupoBanue mno Owonoruu st 10-11 kiaccoB cocTaBieHO ¢ ydeToM paboueld mporpamMMbl BOCIHUTAHMUS.

BocnuratenpHblii MOTEHIMAN JAaHHOTO Y4eOHOro mpeaMeTa O0eCHeuMBaeT pealn3aluio CIEAYIONINX IIeJEBbIX MPUOPUTETOB
BocnuTanus odyyatoniuxcs OOO:

1. Pa3zBuTHE IIEHHOCTHOTO OTHOIIEHHS K 3/I0POBBIO KaK 3aJiOTy MOJITOM M aKTUBHOM XKM3HU YEJIOBEKAa, €r0 XOPOIIEro HACTPOCHUS U
ONITUMHUCTUYHOTO B3TJIsI/1a HA MU

2. Pa3BuTHe IICHHOCTHOTO OTHOIIEHHUS K TMpPHPOJE KaK HCTOYHUKY >KM3HM Ha 3eMje, OCHOBE CaMOro €€ CyIIeCTBOBaHMUS,
HY>KJQIOIICHCS B 3aIIMTE ¥ MOCTOSHHOM BHUMAaHHUH CO CTOPOHBI YEJIOBEKA.

3. Pa3BuTHE IIEHHOCTHOTO OTHOLICHMS K 3HAHMAM KaK MHTEICKTyaJbHOMY pecypcy, obecreunBaronieMy Oynayiiee 4denoBeka, Kak
pe3ysIbTaTy KPOIOTINBOTO, HO YBIEKATEILHOTO y4eOHOTO TpyAa.

10 KJIACC (3 yaca * 34 negeqan = 102 yaca)

No | HaumeHnoBaHue pas3aenoB Kou-Bo KosmdecTBO 4acoB, OTBEJICHHBIX Ha DnekTpoHHbIE (TU(PPOBHIC)
n/m Hacos KOHTPOJIbHBIE NPaKTUYECKHAE | MPOCKTHI 0bpasoBaTeNbHEIE PECYPCH
paboThI paboThHI
1 buonorus kak Hayka. 1 - - - bubnuoteka
LIOK https://m.edsoo.ru/7f41c292
2 | )KuBble CUCTEMBI U UX U3YUYCHHE 2 - - 1 bubnuoteka
LIOK https://m.edsoo.ru/7f41c292
3 | buonorus kineTku 2 - - 1 bubnuoteka
IIOK https://m.edsoo.ru/7f41c292
4 XuUMHUYeCcKash OpraHu3amus KJICTKA 10 - 2 3 bubnauoreka
IIOK https://m.edsoo.ru/7f41c292
5 | Ctpoenue u PyHKIMH KICTKA 8 - 1 2 bubnuoreka
IIOK https://m.edsoo.ru/7f41c292
6 | OOMeH BeliecTB U IpeBpalieHne 9 - 3 2 bubnmoreka
SHEPIUH B KJIETKE LIOK https://m.edsoo.ru/7f41¢c292
7 HacnencrBennas nadopmanus u 9 - 1 1 bubnunoreka
peanuzanus e€ B KIETKE ITOK https://m.edsoo.ru/7f41c292
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8 | )Ku3HEHHBIN UK KIETKA 6 - 1 2 bubnuoteka
ITOK https://m.edsoo.ru/7f41c292
9 | Crpoenue u pyHKIUN OPraHU3MOB 17 - - 2 bubnuoreka
ITOK https://m.edsoo.ru/7f41c292
10 | Pa3MHOXCHHE U Pa3BUTHE 8 - - 2 bubnuoteka
OpraHu3MOB ITOK https://m.edsoo.ru/7f41c292
11 | I'enetuka — Hayka o 2 - - - bubnuoteka
HACJICICTBEHHOCTH ¥ M3MEHUUBOCTH LIOK https://m.edsoo.ru/7f41c292
OpPraHU3MOB
12 | 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 - 2 2 bubnuoteka
ITOK https://m.edsoo.ru/7f41c292
13 | 3aKOHOMEPHOCTH H3MEHYUBOCTH 6 - 1 1 bubnuoteka
ITOK https://m.edsoo.ru/7f41c292
14 | I'enetuka yenoBeka 3 - 1 - bubnuoteka
ITOK https://m.edsoo.ru/7f41c292
15 | Cenekiusi OpraHu3MoB 4 - 1 1 bubnuoteka
ITOK https://m.edsoo.ru/7f41c292
16 | buoTexHOJIOTUS U CUHTETUYECKAs 5 - 1 1 bubnuoreka
onosorus ITOK https://m.edsoo.ru/7f41c292
Hroro: 102 0 14 21
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