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MHOACHUTEJBHASA 3AIINCKA

[Iporpamma no yue6HOMy mnpeametry "buosorus" (manee - 6uoorus) Ha
YpOBHE CpeiHero o0Iiero oopasoBanus pazpaborana Ha ocHoBe DenepanbHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «0O06 o6pazoBanuu B Poccuiickoit
Odeneparuny, GI'OC COO, KoHueniuu mnpenogaBaHus y4yeOHOTO IpeaMera
«buonorus» W OCHOBHBIX TNOJIOKEHUH (denepanbHOl pabouelt MporpaMMbl
BOCITUTAHUSI.

VYuebnsii peamet «buonorus» yrayonénnoro ypoBHs uzyudenus (10-11
KJIACChl)  SIBISIETCS  OJHUM M3  KOMIIOHEHTOB  MPEAMETHOM  00JacTH
«EctecTBeHHO-HayuHble npeameTel». CornacHo mnonoxenusm PI'OC COO
npoduiibHbIe Y4eOHBbIE NpPEIMEThl, H3ydyaeMble Ha YIIIyOJIEHHOM YpOBHE,
SIBJISIOTCS crtocoOooM audypepeHimanun o0ydeHus Ha ypOBHE CpeIHero oOIero
o0pa3oBaHMsl W MPU3BAHBI OOECMEYUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM
o0IMM, CpEeIHUM OOIIHUM, CpEeAHHM MNPOGEeCCUOHATBHBIM W  BBICHIUM
oOpazoBanueM. B To jxe BpeMs KaxAblid U3 3TUX YUEOHBIX MPEIMETOB JOJIKEH
ObITb OpPUEHTUPOBAH HA TMPUOPUTETHOE pEIICHHE O00pa30BaTENIbHBIX,
BOCITUTATEIBHBIX M Pa3BUBAIONIMX 3aJ7a4, CBS3aHHBIX C MpodopUeHTAIUEH
oOydJaronmmxcsi M CTUMYJUPOBAaHHMEM HHTEpeca K KOHKPETHOW OO0JacTH
HAyYHOTO 3HAHMS, CBSI3aHHOTO C OWOJOTHEeH, MEJUIIMHON, HKOJOTHUEH,
MICUXOJIOTHEN, CHOPTOM WJIM BOCHHBIM JIEJIOM.

[Iporpamma no yuebHOMYy npeamery "buonorus” ga€T mpeacTtaBieHHE O
IEeIW W 3a7a4ax U3ydeHus ydeOHoro npeameta «buonorus» Ha yriyOn€HHOM
ypOBHE, omnpenensieT 00s3aTenbHoe (MHBApUAHTHOE) MPEIMETHOE COJIep KaHue,
€ro CTPYKTypHpOBaHHE MO pa3jieiaM U TeMaM, pachlpeliejieHHue IO Kiaccam,
PEKOMEHIYeT TMOCJEA0BATEIbHOCTh U3YYCHHUSI yU4eOHOTO MaTepualia ¢ yu4éTom
MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH Y4eOHOIO Mpoiiecca,
BO3pPACTHBIX OCOOCHHOCTEW oOydarommxcs. B mporpamme 1o OuOJIOTHH
peann30BaH MPUHIIMIT MIPEEMCTBEHHOCTH C WM3y4YEHHUEM OHMOJIOTUM Ha YPOBHE
OCHOBHOro o0Omiero oOpa3oBaHus, Omarogaps dYemMy MPOCMAaTPUBACTCS
HANPaBJICHHOCTh HA TOCJEIYIONIEe pa3BUTHE OMOJOTUYECKUX 3HAHHM,
OPHEHTHUPOBAHHBIX HAa (POPMUPOBAHUE ECTECTBEHHO-HAYYHOTO MUPOBO33PEHUS,
AKOJIOTUYECKOTO MBIIIUICHHSI, TIPEJICTABIIEHUN O 3JI0pPOBOM OOpa3e >KU3HH, Ha
BOCIIUTaHUE OEpe)HOTr0 OTHOIICHUS K OKpYKalllew mnpupojHoil cpeae. B
mporpamMme Mo OMOJIOTHUM TaKKe MOKa3aHbl BO3MOXKHOCTH y4e€OHOTO TMpeaMeTa
«buonorus» B peanmmzanuu  TpeboBannit PI'OC COO Kk TMUIAHUPYEMBIM
JUYHOCTHBIM, METANpPEAMETHBIM U TMPEAMETHBIM pe3ylibTaraM OOYy4YEeHHS U B
dbopMHpPOBAaHNY OCHOBHBIX BHJOB Yy4eOHO-TIO3HABATEIHHOU JEATEILHOCTH
0OydJaroIuxcsi M0 OCBOCHUIO COJEPKaHUSI OMOJIOTHYECKOTO 00pa3oBaHUSI HA
YpOBHE cpesiHero o0iero 0opa3oBaHusl.

VYuebnpii mpenmer «buonorus» Ha ypoBHE CpeIHET0  OOIIEeTro
oOpa3oBaHHs  3aBepmiaeT OHWOJOTHYECKOe oOpa3oBaHHWE B  IIKOJE H
OPUEHTHUPOBAH Ha PACHIMPEHHUE U yriyOJeHue 3HAHUN 00YyJaronIuXcsi O )KHBOU
MPUPOJIE, OCHOBAX MOJICKYJSIPHOM M KIIETOYHOW OMOJIOTUM, dMOPHUOJIOTHUU U
OMOJIOTUM PA3BUTHSI, TEHETUKU, CEJICKIIMU, OMOTEXHOJIOTHH, JBOIIOIMOHHOTO
YYECHHS U DKOJIOTHH.

N3yuenne yueOHOoro mpenmera «buonorus» Ha yriiyOJICHHOM YypOBHE
OPUEHTHUPOBAHO HAa MOJATOTOBKY OOYYAIOMIMXCS K MOCTEAYIOMEMY MOTYYCHUIO
Owonornyeckoro oOpa3oBaHHMsi B By3aX W OpraHU3alUsIX CpPEIHETro
mpodecCuoHaIbHOTO 00pa3oBanusa. OCHOBY €ro COJAEpkKaHUS COCTaBIISET
cucteMa OMOJIOTUYECKUX 3HAHUH, MOTYYEHHBIX TPHU U3YICHUH 00yUYaIOIIUMHUCS
COOTBETCTBYIOIIMX CHUCTEMATHYECKUX pa3lesioB OWOJOTMHM Ha  YPOBHE



OCHOBHOTO o00Imero oobpazoBanusi, B 10—11 kiaccax 3TH 3HAHUS TOJTY4YalOT
passutHe. Tak, pacmiupeHsl U yriayOiaeHbl OMOJIOTUYECKHE 3HAHUSL O PACTCHUSIX,
KUBOTHBIX,  rpubax,  OakTepusix,  OpraHu3Me  4YelioBeKa,  OOIIUX
3aKOHOMEPHOCTSIX ~ KU3HM, JIOMOJHHUTEIbHO BKJIOYEHBI  OHOJIOTMYECKHE
CBEJICHUSI TPUKJIAJHOTO U TOUCKOBOIO  XapakTepa, KOTOPbIE MOXHO
UCIIOJIb30BaTh KAaK OPUEHTUPBI [JIsi TOCJIEIYIOUIEro BbIOOpa MpoQeccui.
Bo3moskHa Takke MHTerpaiusi OMOJOTUYECKUX 3HAHUU C COOTBETCTBYIOIIMMU
3HAHUSIMH, TOJYYEHHBIMU OOYYaIOIIUMHCS TPU U3YYCHUH (PU3MKH, XUMUH,
reorpaduu U MaTEMaTUKH.

Crpyktypa mporpaMMmbl mo ydeOHoMy mpeametry "buonorus" orpaxkaer
CUCTEMHO-YPOBHEBBI M SBOJIONMOHHBIM MOAXOABl K H3YYEHHUIO OHOJIOTHH.
CornacHo WM, W3y4aloTCS CBOMCTBa M 3aKOHOMEPHOCTH, XapaKTEpHBIC IS
KUBBIX CUCTEM Pa3HOTO YPOBHs OpraHU3aIMU, BOJIOIUHA OPraHUYECKOTO MUpPa
Ha 3emJie, COXpaHEHHs] OMOJIOTMYECKOTOo pa3HooOpas3usi mianetbl. Tak, B 10
KJacCe M3y4yaloTCs OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOM OHOJoruw,
AMOPHUOJIOTUN U OMOJIOTHH PA3BUTHS, TEHETUKHU U CEJICKIIUU, OMOTEXHOJIOTUU U
CUHTETUYECKON OWOJOTUH, aKTYaJu3UpPYIOTCS 3HAHUS OO0ydYarouuxcsi II0
0oTaHUKe, 300JI0TMH, aHaToMuH, (Qusuonorun uyenoBeka. B 11 kmacce
U3y4aroTCs SBOJIIOIIMOHHOE YUE€HHE, OCHOBBI SKOJIOTMH U yuyeHue o buocgepe.

VYyeOuniii mnpenmer «buoniorus» TpU3BaH  00ECIEUUTH OCBOCHHE
oOyJaronuMucss OMOJOTUYECKUX TEOPUM M 3aKOHOB, WUJCH, MPUHIUIIOB H
paBui, JISKAIIUX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHUHBI
MUpA, 3HAHUN O CTPOEHUH, MHOTOOOpa3uu U OCOOEHHOCTSX KJIETKH, OpraHU3Ma,
MOMYJISIUY, OUOIIEH03a, SKOCUCTEMBI, O BBIJIAIOIIUXCS HAYYHBIX JTOCTUKCHUSX,
COBPEMEHHBIX  HCCIICIOBAHUAX B  OHWOJOTHUH, TPUKIAJAHBIX  ACIEKTaX
Ouonornueckux 3HaHuWW. [l pa3BUTHA W TMOJJEp)KaHUS ~ WHTEpeca
oOydarormuxcst K  OWOJOTMM  Hapsgy CO  3HAYUTEIBHBIM  O00BEMOM
TCOPCTUYECKOr0 Marepuaia B COACPXKAHUM IMPOTPaMMbl IO  OHOJIOTHH
MPELYCMOTPEHO 3HAKOMCTBO € HCTOPHEH CTAQHOBJICHHS M Pa3BUTHS TOH WA
WHOUM 0051acTH OMOJIOTHH, BKJIAJOM OTEUECTBEHHBIX U 3apyOEKHBIX yUEHBIX B
perieHre BaXKHEHIIINX OMOJIOTUYECKHUX U AKOJIOTHYECKUX MPOOIIEM.

Lens wusydenuss yuyeOHOro mnpenmera «buonorus» Ha yriayOaEéHHOM
YypOBHE —  OBJAJEHUE OOYyYalOUMMHUCA 3HAHUAMH O  CTPYKTYpPHO-
(GYHKIIMOHATBHOM  OpraHW3allid  JKUBBIX CHCTEM pa3HOTO paHra u
npruoOpEeTeHNEe YMEHUI UCTIOIh30BaTh 3TH 3HAHUS B (HOPMUPOBAHUH UHTEpPECa K
omnpenenéHHoM o6yacT TMPodEeCCHOHAIBHOW ACATEIbHOCTH, CBS3aHHOW C
Oouosnoruel, WIM K BBHIOOPY Y4eOHOTO 3aBelNEHUS JUId TPOJOJIKEHUS
OHOI0rHUecKoro o0pa3zoBaHusl.

JlocTikenne 1ienw u3ydeHus yuyeOHoro mnpeamera «buonorus» Ha
yrayO0nEHHOM YpOBHE 00€CTIEUMBACTCS PEUICHUEM CIISAYIOIINX 3a1a4:

OCBOEHHE OOYyYalOIUMUCS CHCTEMbl OMOJIOTMYECKUX 3HAHUM: 00
OCHOBHBIX OWOJIOTHYECKUX TEOPHSAX, KOHIEMIUIX, TUIOTE3aX, 3aKOHaXx,
3aKOHOMEPHOCTSIX U MpaBMJIaX, COCTABJSAIOUIMX COBPEMEHHYIO €CTECTBEHHO-
HAay4YHYI0O KapTUHY MHpa; O CTPOCHHH, MHOTOOOpasMM H OCOOCHHOCTSIX
OMOJIOTMYECKUX CHCTeM (KJI€TKa, OpPraHu3M, MOMYJSIus, BUA, OHMOreoLEeHO3,
ouocdepa); O BBIIAIOIMIMXCS OTKPBHITUAX M COBPEMEHHBIX HCCIICIOBAHUSIX B
OMOJIOTHH;

O3HAKOMJICHHE OOYYalOIIMXCA C METOJaMU TIO3HAHUS >KHUBOW TMPHUPOIBI:
HCCJIEIOBATEIbCKUMU  METOJaMH  OMOJIOTUYECKUX HayK (MOJICKYJISIPHON U
KJIETOYHOW OMONOTHHU, 3MOPHOJIOTHH UM OHOJIOTUU DPA3BUTHS, TEHETHUKU U
CEJIEKIIMHM, OMOTEXHOJOTMM U CHHTETUYECKOW OHOJOTHH, MaJIeOHTOJOTHH,



AKOJIOTHH); METOJAMH  CaMOCTOSATEIBLHOTO TMPOBEACHUS OMOJOTUYECKUX
UCCJIeIOBaHU B JabopaTopud U B Tpupoje (HaOI0JeHue, H3MEpEeHue,
AKCIIEPUMEHT, MOJICJIMPOBAHUE);

OBJIaJICHHE OOYYAIOMIMMHUCS YMEHUSMH: CaAMOCTOSITEIIbHO HAaXOAWTh,
aHAJIM3UPOBATh M MCHOJb30BaTh OUOJIOTHYECKYIO0 MH(OPMAIUIO; MMOJIh30BaATHCS
OMOJIOTUYECKONH TEPMUHOJIOTHEN U CUMBOJIMKOW; YCTaHABIUBATH CBSI3b MEXIY
pa3BUTHEM OWOJOTUU M COIUATBHO-PKOHOMUYECKUMH U 3KOJIOTHYECKUMU
npoOiieMaMu 4YeJIoBeueCTBa; OIEHUBATH TOCIEIACTBUS CBOECH NEATEILHOCTH IO
OTHOUIEHUIO K OKpYy)Karoulehd MPUPOJHON cpejie, COOCTBEHHOMY 3JI0POBBIO U
3I0POBBIO0  OKPYXAIOIIUX JIIOJIe; OOOCHOBBIBAaTH U  COOJIOJATH  MEPbI
nporIakTUKY UHPEKIUOHHBIX 3a00JI€BaHUM, NMPaBUJIA MTOBEJCHUS B IPUPOC
u oOecriedyeHus: 0€30MaCHOCTH  COOCTBEHHOW  KU3HENEATEIbHOCTH B
YpE3BbIYAMHBIX  CUTyallMsIX NPHUPOAHOTO M  TEXHOTEHHOTO  XapakTepa;
XapaKTepU30BaTh COBPEMEHHbBIC HAYUHbIE OTKPBITUS B 00J1aCTH OMOJIOTUY;

pa3BUTHE Y  OOYYalOIIMXCS  WHTEJUICKTYalbHBIX U  TBOPYECKUX
CIIOCOOHOCTEW B TpOIlecCe 3HAKOMCTBA C BBIAAIONIUMUCSA OTKPBITUSIMH U
COBPEMEHHBIMH HCCJIEJOBAHUSIMHU B OMOJIOTHH, PEIIaeMbIMU €10 MpoOiieMamH,
METOJ10JI0T el OHOJIOTUYECKOTO UCCJIEI0BAHMUS, IIPOBEICHHUSI
AKCIIEPUMEHTANILHBIX ~ UCCIEAOBaHWM, pelleHHus OHOJIOTMYECKUX  3ajad,
MOJIETTUPOBAHUST OMOJIOTUYECKUX OOBEKTOB U MPOIIECCOB;

BOCITUTAHUE Y O0YYAIONINXCS IIEHHOCTHOTO OTHOIICHHS K JKMBOU MPUPOJIC
B IIEJIOM M K OTICIbHBIM €€ O0O0BeKTaM | SBJICHUSM; (OpMUPOBaHHE
AKOJIOTUYECKOM, TeHETUYECKOW TPAMOTHOCTH, OOIIEH KyJIbTYphl MOBEJACHHS B
IPUPOJIC; MHTETPAIlUU €CTECTBEHHO-HAYYHBIX 3HAHUI;

npuoOpeTeHre O0O0y4arolmMMUCS KOMIIETEHTHOCTH B PallMOHAIBHOM
IPUPOAOIIONH30BAaHUU (COOTIOICHUE MPABUI TOBEACHUSI B MPHUPOJE, OXPAHBI
BUJIOB, DKOCHUCTEeM, Ouochepbl), COXpaHEHWHM COOCTBEHHOTO 3J0pPOBbSI W
3MI0POBbSl  OKpYXKaOMMX  Jiroaew  (coOmrojeHuss Mep  NpodUIaKTUKU
3a00JIEBAHHUI, obecrieyeHue 0€30MMacHOCTH JKU3HEAEATEIbHOCTU B
YpE3BBIYANHBIX CUTYAIUSIX MPUPOJTHOTO M TEXHOTEHHOTO XapaKTepa) Ha OCHOBE
UCIIOJIb30BAHUSI OMOJIOTUYECKUX 3HAHUM M YMEHUH B MOBCETHEBHOMN KU3HU;

CO3JJaHME YCJIOBMM JJIS  OCO3HAHHOTO BbIOOpa  OOYYaIOIUMHUCS
VHIUBUIYaJTbHON oOpa3zoBaTeabHON TPACKTOpUH, CITIOCOOCTBYIOIIECH
MOCJIEYIOIIEMY MPOQPECCHOHAIIBHOMY CaMOOIPENEIEHNI0, B COOTBETCTBUU C
WHIVNBUYyaJIbHBIMU UHTEPECAMH U IIOTPEOHOCTSIMU PETHOHA.

OOmiee 4YMCIO YacoB, OTBEACHHBIX Ha U3ydyeHHWE OWMOJOTMU Ha
yriyOJIeHHOM YpOBHE CpefiHero obmiero oopasoBanus, coctasisieT 204 yaca: B
10 xnmacce — 102 yvaca (3 yaca B Henenmo), B 11 kmacce — 102 yvaca (3 yaca B
HEJICJIO).

OT60p opraHu3aIMOHHBIX (HOPM, METOJIOB U CPEIICTB OOyUCHUSI OMOJIOTUN
OCYIIECTBIISIETCS C YUETOM CHIeIU(UKU €T0 COACp>KaHUS U HAIPABJICHHOCTH HA
MPOJIOJDKEHNE OMOJIOTMYECKOTO O0pa30BaHUS B OpPraHU3AlUSIX CPEIHETO
MPOQECCUOHAILHOTO U BBICIIETO 00pa30BaHUS.

OO0s13aTeNIbHBIM  YCIIOBUEM MpPH OOY4YeHMH OHOJOTHM Ha YriayOJIEHHOM
YpOBHE SIBJISIETCSI TIPOBEJICHUE JTA0OPATOPHBIX M MPAKTUYECKUX pabot. Takke
ydqacThe  OOyd4aromuxcsi B  BBINOJHEHWHM  MPOEKTHBIX W y4eOHO-
HCCIIEIOBATEIbCKUX Pa0OT, TEMaTWKa KOTOPBIX OMPECSACTCS YYUTEIeM Ha
OCHOBE HWMEIOIIMXCA MaTEePUATHHO-TEXHUYECKUX PECYpCOB M  MECTHBIX
HPUPOHBIX YCJIOBUH.



COIEPKXAHUE OBYYEHUA
10 KJTACC

ConepxaHue TporpaMMsbl, BBIICIIEHHOE KYPCUBOM, HE BXOJIUT B IPOBEPKY
rocyjapcTBeHHou utorooit arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHas Ouojorus — KOMIUIEKCHass Hayka. Kparkas wucropus
pa3BuTHs Ouoyiorvu. buonormyeckue Hayku U H3ydaeMble UMM TPOOJIEMBI.
dyHAaMEHTAIIbHbIC, MNPUKJIAAHBIE W TOUCKOBBIE HAyYHBIE HCCICHOBAaHUS B
OMOJIOTHH.

3HaueHue Ouosoruu B (OPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-
Hay4yHOM KapTuHbl Mupa. [Ipodeccun, cBszanHble ¢ Ouosiorueil. 3HaueHHE
OMOJIOTUM B TPAKTUYECKON JEATEIHHOCTH YEJOBEKA: MEAUIIMHE, CEIbCKOM
XO03SICTBE, TPOMBIIUIEHHOCTH, OXPAaHE IPUPOIBI.

JdemoHcTpanumn

[Toptpersi: Apucrotens, Teodpact, K. Jlunneir, XK. b. Jlamapk, Y.
Hapsun, Y. I'apsen, I'. Mennens, B. . Bepuanckuu, WM. II. ITaBmos, U. .
MeunukoB, H. . Basunos, H. B. Tumodees-Pecosckuii, [Ix. Yorcon, O.
Kpuxk, 1. K. benses.

Tabnuubl u cxembl: «CBsi3b OMOJIOTHM C APYrMMHU Haykamuy, «Cucrema
OMOJIOTUYECKUX HAYK).

Tema 2. 7)KuBble cucTeMbl U UX U3yY€HHUE

XKuBble cucTeMbl Kak mpeaMer uzydeHusi ouosoruu. CBOWCTBA KUBBIX
CHUCTEM: E€IUHCTBO XUMHUYECKOIO COCTaBa, IHUCKPETHOCTh M ILEJIIOCTHOCT,
CJI0KHOCTh U YIOPSAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpraHU3aLMs,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTD, H3MEHYMBOCTD, POCT U Pa3BUTHE.

YPpOBHM OpraHM3alMu >KUBBIX CHCTEM: MOJEKYJSIPHBIM, KJIETOYHBIMH,
TKAQHEBbIM,  OPraHU3MEHHBIM,  MOMYJIALMOHHO-BUIOBOM,  AKOCHCTEMHBIN
(6uoreonenoTnueckuit), omochepusiii. Ilporneccrl, mpoucxoasIue B JKUBBIX
cuctemax. OCHOBHbBIC TPU3HAKHU >XUBOTO. JKU3Hb Kak (popma CyIecTBOBAHMS
matepund. Hayku, wu3yvarommue >KUBbIE CHUCTEMbl Ha Pa3HbIX YPOBHSX
OpraHu3alyu.

N3yuenue xxuBbIx cucteM. Meroabl Onosornueckoit Hayku. HaGmtonenue,
U3MEpPEHUE, DOKCIIEPUMEHT, CcUCTeMaTu3auus, MertaaHaim3. [loHsatue o
3aBUCMMOW M HE3aBUCUMOW mepemeHHou. [lmanupoBanue 3sKkcniepuMeHTa.
[TocTanoBka u mpoBepka runore3. Hynesas runotesa. [lorstue BoiOOpKU u e€
JTOCTOBEPHOCTh. Pa30opoc B Ouonornyeckux maaHHBIX. OIEHKA JTOCTOBEPHOCTH
MOJYYEHHBIX pe3yNbTaToB. [I[pHUMHBI HCKAXKEHUS PE3YJIbTATOB IKCIEPUMEHTA.
[TonsiTHE CTATUCTUYECKOTO TECTA.

JdemoHcTpanuu

Tabmuubr 1 cxembl: «OCHOBHBIC TPU3HAKU >KU3HW», «buonormyeckue
cucteMmbl», «CBOWCTBa JKMBOM MaTepum», «YPOBHU OpPraHM3alUM >KUBOM
npupoab», «CTpoeHre >XKMBOTHON KIETKW», « TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEYECKOTO opranusmMay, «buoreomnenos», «buocdepay, «MeTosl
W3yYECHUS )KUBOU MPUPOJIBI».

O6opynoBanue: jabopaTopHoe  00OpyIOBaHWE JIsi  TPOBEICHUS
HaOJII0ICHUH, H3MEPECHHM, SKCIIEPUMEHTOB.

IIpakTuyeckas pabGora «lcnosp30BaHME pa3IMYHBIX METOAOB IPHU
W3YYECHUH )KUBBIX CUCTEMY.

Tema 3. buosorus KjieTKku



Knerka — cTpykTrypHO-QyHKIIMOHANbHAA eauHUIA >KuBoro. Hcropus
OoTKphITHs KiIeTKU. PadoTel P. I'yka, A. JleBenryka. Knerounas teopust (T.
[IBann, M. [neiigen, P. BupxoB). OcCHOBHbIE MOJIOKEHUS COBPEMEHHOMN
KJIETOYHOM TEOPHH.

Meroabpl MOJEKYJISpPHOM W  KJIETOYHOM OWMOJOTHMU: MHMKPOCKOIIHS,
xpoMmarorpadusi, 3IeKTpoPope3, METOJ MEUEHBIX aTOMOB, TuddepeHIraIbHoe
HEHTpU(PYTUPOBAHUE, KYJIBTUBUPOBAHHE KIETOK. M3yuenue uxcuposarHvlx
K1emok.  DIEKTpoHHas  MUKpockonus. Kougokanvhas — Mmukpockonus.
Bumanvhoe (npusicuznennoe) uzyueHue Kiemox.

JdeMoHCcTpanuu

IToptpetsl: P. I'yk, A. JleBenryk, T. llIBann, M. llneitnen, P. Bupxos, K.
M. bap.

Tabmuubr u  cxembl: «CBETOBOM  MHUKPOCKOI»,  «DJIEKTPOHHBIM
MUKpOCKOT», «IcTOpuUs pa3BUTHSI METOJ0B MUKPOCKOIIHI).

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKPOIIpENapaThl PacTUTEIIbHBIX,
KUBOTHBIX U OAKTEPHAIbHBIX KIETOK.

IIpakTuyeckas paGora «l3yueHue MeETOJOB KJIETOYHOM OMOIOTHHU
(xpomatorpadusi, anekrpodopes, muddepeHnnansHoe EHTPUPYTUPOBAHUE,
[TLP)».

Tema 4. XumMuueckasi OpraHn3anus KJIETKH

XHUMUYECKHI COCTaB KIETKU. MaKpo-, MUKPO- B YJIbTPAMHKPOJIEMEHTHI.
Bona u e€ ponb Kak pacTBOPUTENS, pEareHTa, y4yacTUe B CTPYKTYPHUPOBAHUH
KJIETKH, TETUIOPETYNIANU. MUHEpalbHbIE BEIIECTBA KIETKU, UX OHOJIOTHYecKas
poJib. PoJib KATHOHOB M aHUOHOB B KJIETKE.

Opranuyeckne BellecTBa KIETKU. buonormyeckune mnoiauMmepsl. benku.
AMUHOKHCIIOTHBIM  cocTaB  OenkoB. CTPYyKTypbl OCJIKOBOM  MOJIEKYJIBI.
[lepBuunast cTpykTypa Oenka, TENTUAHAs CBS3b. BTopuuHas, TpeTUYHas,
yeTBEepTUYHAsT CTPYKTYphl. JleHaTypanus. CBoiictBa OenkoB. Knaccuduxarus
6enkoB. buonornueckue GpyHKImu OENKOB. [IpuoHul.

VYrneBoasl.  MoHocaxapuabl,  AuUcCaxapuibl,  OJHMrocaxapuabl U
noymcaxapuabl. OOmUN TIaH CTPOEHUS W (PUBMKO-XMMHUYECKHE CBOMCTBA
yraeBoaoB. buonornueckue GyHKIIMN yriIeBOAOB.

Jlumuasl.  T'mapodunsHO-TUApOdOOHEIE  cBoMcTBa.  Knaccudukarus
munuaoB. Tpurmunepuasi, Gochomunuabl, BOCKHU, cTepouibl. buonorundeckue
byskiuu aunuaoB. OO0IMe CBOWCTBA OMOJIOTMYECKHMX MEMOpaH — TEKYy4ecCTb,
CIIOCOOHOCTH K CaM03aMbIKaHUIO, TIOJTYTPOHUIIAEMOCTb.

Hyxneunoseie kuciotsl. JJHK n PHK. CrpoeHue HyKJIEMHOBBIX KHUCIIOT.
Hyxneorunsl. [Tpunmun kommnementapHoctu. [Ipasmino Yapradda. Ctpykrypa
JNHK — nBoiinas cnupanb. MecToHaxoxaeHrne M Ouosiormueckue (PyHKITUU
JIHK. Buner PHK. ®yukuun PHK B kitetke.

Crpoenue monexkynsl AT®. Makpospruueckue cBsa3u B MoJiekyiie ATO.
buonornueckue Gpynkimu AT®. BoccTaHOBICHHBIC TIEPEHOCUYUKH, UX (PYHKITUU
B Kietke. /[pyeue wnykneosuompugocamer (HT®D). CexBenmpoBanue JHK.
Memoobl eeHoMUKU, MPAHCKPUNMOMUKY, NPOMEOMUKLU.

CrpykrypHas  Ouojyorusi:  OMOXMMHUYECKME W  Ouoduznyeckue
WCCJICIOBAaHMUSI COCTaBa H MPOCTPAHCTBEHHOW CTPYKTYpbl OHOMOJIEKYII.
Mooenuposanue cmpykmypel u  Qyukyuii OUOMONEKYL U UX KOMNIEKCOS.
Komnviomepuwiii  Ouzatin  u  opeanuueckuil cummes OUOMONEKYI U  UX
HENnpUpOOHbIX AHATIO208.

JdemoHCcTpanumn



IToptpersr: JI. Ilomuur, Jx. YorcoHn, ®. Kpuk, M. VYwuikunc, P.
O®pankiuH, ©. Canrep, C. [Ipy3unep.

Huarpammel: «PacnpeneneHne XHMHYECKHX JJIEMEHTOB B HEXKUBOU
npupojie», «Pacrpenenenne XuMUYECKUX 3JIEMEHTOB B dKUBOU MPUPOAEY.

Tabnuupr u cxemsl: «lleproguyeckas TadaMIa XUMHUYECKUX 2JIEMEHTOBY,
«CTtpoeHue MOJIEKYJIbl BOJIb», «BeliecTBa B cOCTaBe OpraHu3MoBy, «CTpoeHue
MOJIeKYyJbl Oenka», «CTpYKTyphl OeTKOBOM MOJIEKYJbl», «CTpoeHHEe MOJEKYI
yIIeBoJ0B», «CTpO€HHE MOJEKYJd JUNUI0B», «HyKIeMHOBBIE KHUCIOTHIY,
«Ctpoenue Mosiekysibl ATOy.

O6opynoBaHue: XUMHAYECKasl MOCyAa U 000PyI0BaHUE.

Jlaboparopnasi padora «OOHapyxkeHHUE OCJIKOB €  I[OMOUIBIO
KAUYE€CTBEHHBIX PEAKLINI.

JlaGopaTtopnass pabGora «lccinenoBaHue  HYKIEHMHOBBIX  KHUCIOT,
BBIJICJICHHBIX U3 KIIETOK PAa3JIUYHBIX OPTaHU3MOB.

Tema 5. CTpoenne u QyHKIUM KJICTKH

Tumel KIETOK: »yKapuoTHYEeCKass W Mpokapuotuyeckas. CTpPyKTypHO-
GyHKIIMOHATBHBIE 00pa30BaHUS KIETKHU.

CtpoeHune mpokapuoOTHYECKON KieTku. KieTouHas crteHka Oaktepuil u
apxei. OCOOGHHOCTM  CTPOCHHUS  TeTepoTpodHOM W aBTOTPOPHOMA
MPOKAPUOTUYECKUX KIETOK. MeCTO U posib MPOKApHUOT B OMOIIEHO3aX.

Crpoenne ¥ (QPYHKIIMOHMPOBAHHWE  DYKAPUOTHYECKOM  KIICTKH.
[Inazmatnueckass memOpana (masmanemma). CTpykTypa IUIa3MaTHYECKON
MeMOpaHbl. TpaHCHOPT BEIIECTB uepe3 IUIa3MaTHYECKyl0 MeMOpaHy:
naccuBHbIN (nuddy3us, obneruénnas auddysus), aKTUBHBIA (MIEPBUYHBIN U
BTOPUYHBIN aKTUBHBIA TpaHcnopt). [lomynponumaemocts memOpanbl. Pabota
HATPUI-KAIMEBOr0 HAacoca. DHJIOIUTO3: MUHOIUTO3, (Paronuro3. DK30IUTO3.
Knerounass crenka. CTpykTypa UM (QYHKIIMH KJIETOYHOW CTEHKH PACTEHUH,

rpuOoB.
[urorutazma.  [lurozons.  Ilutockener.  JIBUKEHHME  IUTOIIA3MBL.
Opranouipl KJIETKH. OnnomeMOpaHHbIE OpPTraHOUIbI KJIETKHU:

supomnasmarudeckas cetb (OI1C), anmapat ['onbpku, TM30COMBI, UX CTPOCHUE
u QyHkuu. B3anMocBsI3b OJHOMEMOpPAHHBIX OpPraHOUIIOB KiIeTKH. CTpoeHue
TPaHYJSIPHOTO peTuKyiayma. Mexanuzm Hanpaenenus 6enkos ¢ IIIC. Cunte3
pacTBOpUMBIX OeskoB. CHHTE3 KJIETOUYHBIX MeMOpaH. [ nagkuii (arpaHysipHbIii)
SHJOIUIa3MaTHUeCKuil peTukyinyMm. CekperopHast QpyHKIus anmnapara [onbmxu.
Moougpuxayus 6enrxos 6 annapame I'onvoxcu. Copmuposka benkos 6 annapame
Tonvooicu. TpaHCcTIOPT BeIECTB B KiIETKE. Bakyoiln pacTUTENBHBIX KIIETOK.
Knerounsiit cok. Typrop.

[TomyaBTOHOMHBIE ~ OPraHOWIBI ~ KJICTKHA: MHTOXOHJIPUH, TUIACTHIBI.
Ilpoucxoorcoenue  mumoxonwoputi  u  naacmuo.  Cumouocenez  (K.C.
Mepeoickosckuii, JI. Mapeynuc). CtpoeHue u (QyHKIIMM MHUTOXOHJIPUN W
mactua. [lepBudHbie, BTOPUYHBIC U CJIOKHBIE TUTACTH IBI (DOTOCUHTE3UPYIOIUX
3YKApPUOT. XJIOPOILIACTHI, XPOMOILUIACTHI, JICNKOIUIACTHI BBICHINX PACTCHUM.

HememOpanusie  opranowabl  kietku  CTtpoeHne ©  (QyHKIHH
HEMEeMOpaHHBIX  OpPraHouAOB  KJeTku. Pubocombl.  Ilpomescymounvie
Gunamenmol. MuKkpopuIaMeHTbl. AKmuHoBble MUKpopuramernmsi. MpIIICUHBIE
KIICTKH. AKMUHOBblE KOMNOHEHMbl HeMbIUUEUHbIX KiemoK. MUKpOTpyOOUKH.
Knerounsii 1entp. CTpoeHHME U JIBIDKCHHE OJKIYTUKOB M PECHUYCK.
MukpoTtpyObouku 1uTomiasmel.  LleHatpuons. berxu, accoyuuposanHvie ¢
Muxkpoguramenmamu u Mmukpompyoouxkamu. Momoprwie benxu.



SAnpo. Obonouka sapa, XpOMaTHH, KapuoIlia3ma, SIPBIIIKH, UX CTPOCHUE
U GpyHKuuU. AnepHbiii 6enkoBbii MaTpukc. [IpocTpaHCTBEHHOE paCIONOKEHUE
XpOMOCOM B HUHTepda3HOM sijipe. Jyxpomamun u 2emepoxpomamut. benxu
XpOMaTHUHA — TUCTOHBI. /[unamuka s0epHou 00070uYKu 8 mumosze. SoepHuili
MPAHCcnopm.

Knerounsle BrmodyeHus. CpaBHUTEIbHAST XapaKTEPUCTUKA  KIIETOK
AYKapHUOT (PacTUTEIBHOM, )KUBOTHOM, TPUOHON).

JdeMoHCcTpanuu

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

Tabmuubr u cxembl: «CTpOEHHE PYKAPUOTHUECKOM KIIETKW», «CTpoeHue
KUBOTHOM  KJeTkn», «CTpoeHHe pacTUTeNbHOM KieTku», «CTpoeHue
MUTOXOHAPUNY, «Aapo», «CTpoeHne MPOKAPUOTHIECKON KIETKN.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MUKPOMPENApaThl PACTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOMpENapaThl OaKTepUaIbHbIX KIETOK.

Jlaboparopnasi paGora «lI3ydyeHue CTpOCHHS KIETOK pa3IUYHBIX
OpraHU3MOBY.

IIpakTuyeckas padora «l3yueHue CBOMCTB KJICTOUHON MEMOPAHBD».

Jlaboparopnasi padora «/ccrnenoBaHue mia3Moiu3a U Jeraa3Moian3a B
PACTUTENBHBIX KIETKAX).

IIpakTuyeckas paGora «lI3ydyeHue JBIKEHHMS [MUTOIIA3Mbl B
PACTUTEIBHBIX KIETKAX).

Tema 6. O0OMeH BelIeCTB M NMPeBPallleHUAE JHEPIUH B KJIETKe

AccuMUIIALIMS U JTUCCUMIUIALIMS — JIB€ CTOPOHBI MeTa0oym3Mma. THIIbI
oOMeHa BeIEeCTB: aBTOTPO(MHBIN U TeTepoTpodHBIM. YdacThe KHUCIOpoJa B
OOMEHHBIX TpoIleccax. JHEPreTUYecKoe OOECIeUeHHE KIETKH: IMpEeBpaIlcHHe
AT® B o00meHHBIX mporeccax. {OEpMEHTATHBHBIM XapaKTep peakIui
KJIETOYHOTO MeTabonu3zma. DepMeHThl, UX CTPOCHUE, CBOMCTBA M MEXaHU3M
nevictBua. Kodepmentsl. Otinuus  (GepMEHTOB OT  HEOPTaHUYECKUX
KaTaau3aTopoB. beIKu-aKTHUBATOPbl W OCJNKU-UHTHOUTOPHI. 3aBUCHUMOCTH
CKOpOCTU (DEPMEHTATUBHBIX PEAKITNI OT Pa3INYHBIX (PAaKTOPOB.

IlepBrUYHBI CUHTE3 OpPraHUYECKUX BEIIECTB B KieTKe. DOTOCUHTES.
AHoxcueennwvlll u okcueenuvii hpomocunmes y oaxmepuii. Ceemocobupaiowjue
nueMeHmsl U NUSMEeHMbl PeaKyuoHHo2o yeHmpa. Pollb XJIOPOIUIaCTOB B
nporecce porocunresa. CBeroBas u TeMHOBas (a3bl. DPomoodvixanue, Cs., Cq. u
CAM-munst  ¢pomocunmesa. IlpomyktuBHOCTh  (orocuHTe3a. Brusuue
paznu4HbIX (AKTOPOB HA CKOPOCTh (hOTOCHHTE3a. 3HaueHHEe (POTOCUHTE3A.

XEMOCHHTE3. Paznoob6pasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUDUITUPYIOIIHE OaKTEPHH, KeIe300aKTeprun, CepoOAKTEPHUH, BOJTOPOIHBIC
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

AnaspoOHbie opranu3Mbl. Buasr Opokenus. [IpomaykTel OpoxkeHUs U uX
WCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTMH U BO30YIUTENN OOJIE3HEH.

AspoOHBIe OpTaHU3MBI. Oranbl SHEPreTUYECKOTO oOMeHa.
[TogroroBuTenbHBIM dTan. [THMKOIW3 — OECKHUCIOPOJHOE PACIHICTUICHUS
TJIFOKO3BI.

buonornueckoe OKUCIEHUE, WU KIETOYHOE AbIXaHue. Posib MUTOXOHapUI
B TIpolleccax OMOJIOTMYECKOro  OkucieHus. lluxnmueckme — peakiuu.
OxkuciaurensHoe (ochopuiipoBanne. Iuepeus MemMOPAHHO20 2paoueHma
npomonos. Cunmes AT®. paboma npomonnoti ATD-cunmaswi. IlpenmyriecTra
a’3poOHOTO MyTH OOMEHa BEIIeCTB IMepeln aHa’poOHbIM. (P(HEKTUBHOCTH
HHEPreTUUECKOro 0OMeHa.



JdeMoHCcTpanuu

[Toptpetst: Jx. [Ipuctin, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourenbrapar, [1. Mutuem, I'. A. 3aBap3uH.

Tabmuubr u  cxembl: «@DOTOCHUHTE3», «DHEPreTUYECKUl OoOMeH»,
«buocuntes 6enkay, «CtpoeHue pepmMeHTa», «XEMOCHUHTE3Y.

O6opynoBanue: CBETOBOM MHUKPOCKOTI, o0opynoBaHue U1t
IPUTOTOBJICHHS IOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENAPaTOB.

JlabopaTopnass padora «M3ydueHHEe KATAIMTUYECKONW aAKTUBHOCTH
(dbepMeHTOB (Ha MpUMEPE aMIIIa3bl WU KaTajaasbl)».

Jlaboparopnasi padora «l3ydyeHue (epMEHTATUBHOIO pacIIEIIICHUS
NEPOKCHJIa BOJIOPO/Ia B PACTUTEIIBHBIX U KUBOTHBIX KIETKAX).

Jlaboparopnasi padora «CpaBHeHHEe mpoueccoB (OTOCHHTE3a U
XEMOCHUHTE3a».

JlaGopaTopHasi pabora «CpaBHEHHE POLECCOB OPOIKEHUS U JIBIXAHUSD).

Tema 7. HacaeacrBenHass uHGOpMAaLUs U Peau3alus eé B KiIeTKe

Peakunn wmaTpuuHOoro cuHrte3a. lIpUHIOUII KOMIUIEMEHTApHOCTH B
peakIMsIX MaTPpUYHOrO CHUHTE3a. Peanuzaius HaciaeICTBEHHOW HH(OpMAIUU.
I'eneTnueckuii ko, ero cBoicra. Tpanckpunuus — MatpuuHblili cuare3 PHK.
[IpyHIMOBI ~ TPAHCKPHUIILIMHU:  KOMIIEMEHTAPHOCTh, AHTUIIAPAIIIEIBHOCTD,
acuMMmeTpuaHOCTh. Co3pesanue mampuynvix PHK 6 sykapuomuueckou kiemke.
Hexooupyrowue PHK.

Tpancnauus u e€ stanbl. Yyactue TpancnoptHeix PHK B OuocunTese
Oenka. YcnoBusi OuocuHTe3a Oenka. KoaupoBanue amMuHOKUCIOT. Poib
pubocom B OmocuHTE3e OerKa.

Cogpemennvie npeocmasieHus o cmpoenuu eeHos. Opranuzaiusi TeHoMa y
POKApUOT U FYKApUOT. Perynsnus akTHBHOCTH T'€HOB y mpokapuot. ['unoresa
oniepona (. XKako6, XK. Mano). Mozrexyaaprvie mexanuzmvl IKCNpeccuu 2eH08
y aykapuom. Ponv xpomamuna 6 pezyrayuu pabomel 2enog. Perymsius
0OMEHHBIX MPOIECCOB B KieTke. KiieTounbiii romeocTas.

Bupycel — HekjeTouHble (GOpPMBI JKU3HU M OOJIMTATHBIE Iapas3HTHI.
CtpoeHre TpPOCTBIX M CIOXKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaros.
Kuznennotit yuxn J[HK-cooepocawux supycos, PHK-codepoicawux eupycos,
baxkmepuogacos. Obpamuas mpanckpunyus, pesepmasa, uHmezpasa.

Bupycubie 3aboneBaHus dYenoBeKa, JKUBOTHBIX, pacteHuit. CIIN/,
COVID-19, conmanbHpie 1 MEIUIIMHCKHUE MPOOIEMBI.

Buoungopmamura: unmeepayus u ananuz 6oavuiux maccusos («bigdatay)
CMPYKMYpHuIX Ouonocudeckux OauHvix. Hanomexmnonoeuu 6 oOuonocuu u
meouyune.  Ilpoepammupyemvie ynkyuu 6eakos. Cnocobvi 00cmasKu
JleKapcme.

JdemoHcTpanuu

[Toptpetsr: H. K. Kosbiios, /1. Y. UBaHOBCKUI.

Tabmuibel m  cxeMbl: «buocuHTe3 Oenka», «l['eHeTHUEeCKUT KOI»,
«Bupyce, «baktepuodarmn.

IpakTnueckas padora «Co3nanue MOAEIA BUPYCA».

Tema 8. ’Ku3HeHHBIH IUKJI KJIETKH

Krnerounslii 1uki, ero mepuoabl W perymsmus. Mutepdaza u MHTO3.
OcobeHHOoCTH TPOIECCOB, MpoTeKaronmx B uHtepdasze. [loaroToBka KIETKU K
nenenuto. IIpecunrernueckuit  (MMOCTMUTOTUYECKUM), CHUHTETHYECKUUA U
MOCTCUHTETUYECKUH (IPEMHUTOTUIECKUN ) IEPHOIBI HHTEP(DA3BI.

Marpnunbeii cunre3 JHK — penmmkanus. [Hpuaouns! permmmkanun JJHK:
KOMIUIEMEHTAPHOCTh, TMOJIYKOHCEPBAaTUBHBIM CHUHTE3, aHTUIAPAJUICIbHOCTD.



Mexannsm perukarnuu JJHK. Xpomocomel. Ctpoenue xpomocoM. Temomepsl u

TeaoMepaza. XPOMOCOMHBIM Ha0Op KIETKH — KapUOTHUIl. JIAIIIOMIHBIN U
raruiouHeIM  HAO0Opel XpoMocoM. ['oMosormunbie XpomocoMbl. [lonoBbie
XPOMOCOMBI.

lenenue kinetkn — MuTO3. CTamuM MUTO3a U TNPOUCXOMSIINE B HHUX
nporeccel. Tunel Muto3a. Kapnoknnes u quTokuHe3. bruosiornyeckoe 3HauyeHue
MUTO3a.

Perynsanusa Mutotnueckoro nukia kietku. [Iporpammupyemast kieToyHas
rubesp — arnomnTos.

Kinerounoe siapo, XxpoMocombl, PyHKIIMOHAIIbHASI TeHOMUKA. Mexanuzmul
npoaugepayuu, ouppepenyuposxku, cmapenus u euderu xiemox. «lL{ugposas
K1emkay — ououHgopmamuyeckue Mooenu QYHKYUOHUPOBAHUS KIeMKU.

JemoHcTpanumn

Tabmuubr 1 cxembl: «KU3HEHHBIM LUK KIETKH», «Mutos», «CTtpoeHue
xpomocomy, «Pemmkanus JJHK.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpoIpenaparbl: «MwHto3 B
KJIETKAaX KOPELIKA JIyKa.

JlaGopaTtopnass  padora  «M3yueHne XpoMOCOM Ha  TOTOBBIX
MHUKpOIIpenaparax».

Jlaboparopnasi pabdora «HaOmiomenue muTO3a B KIETKaX KOHYMKA
KOpeIlKa Jiyka (Ha TOTOBBIX MUKpOITpenapaTax).

Tema 9. CTpoenne u QyHKUNHM OPraHM3MOB

buonoruueckoe pazHooOpasue OpPraHu3MOB. OIHOKIIETOYHBIE,
KOJIOHHAQJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcOoOEHHOCTH  CTpOEHUST UM  JKUZHEACITENBHOCTH  OJIHOKJIETOYHBIX
opraHu3MoB. bakTtepun, apxeu, OMHOKJIETOUYHBIC TPUOBI, OTHOKJIETOUYHBIC
BOJIOPOCIIH, APYryue NpOTUCTHI. KOJTOHMAIBHBIE OPTaHU3MBI.

B3auMocBs3p 4acTeld MHOTOKJIETOYHOTO OpraHu3ma. TKaHu, OpraHbl U
cucteMbl opranoB. OpranusM Kak eIMHoe 1enoe. ['omeocras.

Tkanu pacrenmii. Tumel pacTUTENbHBIX TKaHE: o0Opa3oBaTeNbHas,
MOKPOBHAsI, MPOBOSAIIAS, OCHOBHAsA, MexaHudeckas. OCOOEHHOCTH CTPOCHHS,
GYHKIIMN 1 PacTONIOKEeHUs TKAaHEH B opraHax pacTECHUM.

TkaHU KUBOTHBIX U YEJIOBEKA. THIIBI )KUBOTHBIX TKAHEH: SIIUTEIUAJIbHAS,
COCIMHUTENbHASA, MblleyHasi, HepBHAsA. OCOOEHHOCTH CTpOEHUS, QYHKIUN U
pPAacMoJIOKEHUSI TKAHEW B OpraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble U reHEpaTUBHBIE OpraHbl pacTeHuil. OpraHbel U
CHUCTEMBI OPraHOB JKMBOTHBIX M 4eynoBeKa. DYHKIHM OpPraHOB U CHUCTEM
OpPTaHOB.

Omnopa Tena opranu3mMoB. Kapkac pacrenuii. Ckenetbl OTHOKIETOUYHBIX U
MHOT'OKJIETOYHBIX JKUBOTHBIX. HapyXHbIil 1 BHyTpeHHUl ckener. CTpoeHue u
THIBI COEAUHEHUS KOCTEN.

JIBukeHne OpraHu3MoB. JIBH)KEHHME OJHOKJIETOYHBIX OPraHU3MOB:
amME&0ouTHOE, )KTYTUKOBOE, PECHIUYHOE. JIBUKEHNE MHOTOKJICTOUHBIX PACTCHUN:
TPONIU3MBI M HACTWU. J|BH>KEHHWE MHOTOKJIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MbImieuHas cucrema. Peduiexc. CkeneTHble MBIIIIBI U UX padoTa.

[Iutanne opramu3zmoB. lloryomenue BOAbI, YIJIEKUMCIOIO rasa |
MHHEPAJIbHBIX BEIIECTB pacTeHUsiMU. [IuTtanue XuBOTHBIX. BHYTpHUIonocTHOE
M BHYTPUKIETOYHOE TMHIIEBApeHUE. lIuTaHue T1O3BOHOYHBIX JKUBOTHBIX.
Otnensl  OUIIEBAPUTENBLHOrO  TpakTa.  [luilieBapuTeNnbHBIE  KEJE3bI.
[InmeBapuTenpHas CuCTEMa YEI0BEKA.



Jlpixanue opraHusmoB. [Jlpixanue pacrteHuil. JlpIXaHWE IKUBOTHBIX.
Huddysus razoB uepe3 NoBepXHOCTh KieTkU. KoxHoe apixanue. JlpixaTenpHas
noBepxHOCcTh. JKabepHoe u Jné€royHoe JbIxaHue. JIpIxaHWe TO3BOHOYHBIX
JKUBOTHBIX M YEJOBEKA. OBOJIIOLIMOHHOE YCIOXKHEHHE CTPOCHUS JIETKUX
MO3BOHOYHBIX JKMBOTHBIX. JlpIxaTenbHas cHUCTEMa 4YeloBeKa. MeXaHu3m
BEHTWISIIIUM JIETKUX Yy MNOTUL W MJIEKONUTAKOWUX. Perymsuusa abIXaHus.
JlprxaTenbHbIE O0BEMBI.

TpaHcnopT BEHIECTB y OpraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTEHUM.
TpaHcropT BemIECTB y XKUBOTHBIX. KpOBEHOCHass cucremMa M €€ OpraHbl.
KpoBeHocHasi cucTteMa TO3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBIE cOCyAbl W KpoBb. Kpyrum kpoBooOparieHus. DBOJIIOLHUOHHBIC
YCIOKHEHUSI CTPOEHUS KPOBEHOCHOM CHUCTEMBI IMO3BOHOYHBIX IKUBOTHBIX.
PaGoTa cepaua u e€ perynsus.

Brigenenue y opranusmMoB. Beinenenue y pacrteHui. Beigenenue y
#KUBOTHbIX. CokparutesibHble Bakyosid. Opranbl BbiaesieHus. DuibTpanus,
CeKpelrs MW 00paTHOE BCAachlBAaHME KaK MEXaHU3Mbl paOOThl OpPraHoB
BbiJieieHUsA. CBsI3b TMOJOCTH Tela C KPOBEHOCHOW W BBIACIUTEIBHOU
cucreMaMu. BbleneHre y II03BOHOYHBIX >KMBOTHBIX M 4enoBeka. lloukw.
Crtpoenue u pyHKImoHUpoBaHue Heppona. OOpa3zoBaHME MOUH y YEIOBEKA.

3ammTa y OpraHu3MOB. 3alllTa Y OJHOKJIETOYHBIX OpraHu3MoB. CHopbl
OakTepuil M LMCTHI MPOCTEHIIMX. 3allUTa y MHOTOKJIETOYHBIX PACTCHHI.
Kyrtukyna. Cpeactsa macCUBHOM M XUMHAYECKOU 3a1UThI. DUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M MX MPOU3BOJIHBIE.
3amura opranu3mMa ot 6ose3nel. MmmyHnHas cucrema denoBeka. Kiierounsiii u
TYMOpPaJIbHBIA UMMYHUTET. BpoXI€HHBIN U TIPHOOPETEHHBIN crienupruiecKuit
UMMYHUTET. Teopust KloHaIbHO-ceneKTuBHOTrO nMMmyHutera (I1. Dpnux, ©. M.
bepuer, C. ToneraBa). BocnaiutenbHble OTBETHl OPraHU3MoOB. Poib
BPOXKJIEHHOTO UMMYHHUTETA B Pa3BUTUN CUCTEMHBIX 3a00JI€BaHUN.

Paznpaxxumocte W peryisanus y OpraHu3MmoB. Pasapaxumocts y
OJHOKJIETOUHBIX OpPraHu3MoB. Takcucel. Pa3gpaxuMocTs U peryisuus y
pacteHuid. PocToBbIE BElEeCTBA U UX 3HAYCHHUE.

HepBHas cucrema u pediektopHas peryssiusi y >KUBOTHbIX. HepBHas
cucteMa U €€ OTHENbl. OJBOJIONUOHHOE YCJIOKHEHUE CTPOCHHS HEPBHOMU
CUCTEMBI Yy >KMBOTHBIX. OTIEIbl TOJOBHOIO MO3ra MO3BOHOYHBIX >KMBOTHBIX.
Pedunexc u pednekropHas ayra. be3ycioBHbIEe U yCIIOBHBIE PEQIICKCHI.

['ymopanbpHas peryiisinys ¥ SHIOKPUHHAS CUCTEMA KUBOTHBIX U YEJIOBEKA.
JKenes3pl HSHIOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleCTBHE TOPMOHOB.
B3anMocBs3p HEpBHOW W SHIOKpUHHOW cucteM. [mnoramamo-runodusapHas
cucTema.

JdemoHcTpanuun

[Toptper: W. I1. I1aBnos.

Tabmuubr u cxembl: «OIHOKIETOYHBIE BOJIOPOCIN», «MHOTOKIETOUHBIC
Bojopociny, «baktepun», «lIpocreitmmey, «Opranbl IBETKOBBIX PACTCHUI»,
«CuctemMbl OpraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHEe CTpOEHHE
HaceKoMbIX», « Tkanu pactenuit», «KopHeBsie cucteMbl», «CTpoeHue cTedsy,
«CTpoeHue JIMCTOBOM MIACTUHKWY», « TKaHU KUBOTHBIX», «CKENET 4elIOBEKay,
«IInmeBapurenbHas cucrema», «KpoBeHocHass cucrema», «JlpixarenpHas
cucrema», «HepBHas cucrema», «Koxa», «MpllieyHas  cUCTEMay,
«BbrgenurenbHas cucremay, « DHIOKpPUHHAsA cucTemMay, «CTPOCHHUE MBI,
«Mmmynurer», «KumeyHononoctHeie», «Cxema MWTaHUA  PACTEHUID,
«KpoBEHOCHbIE CHCTEMBbl TO3BOHOYHBIX KUBOTHBIX», «CTpOo€HHE THUAPBI»,



«Crtpoenue mnaHapumn», « BHyTpeHHEe CTpOCHHE JOXKAEBOTO uyepBs», «HepBHas
cuctemMa pwid», «HepBHas cucrema ssarymku», «HepBHas —cucrema
npecMblkatomuxcs», «HepBHas cucrema nTuny, «HepBHas —cucrema
MIIeKonuTaromux», «HepBHas cuctema uenoBeka», «Pediexey.

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKPOTIpENnapaThl OJJHOKIETOUYHBIX
OpraHW3MOB, MHKpONpenapaTbl TKAaHEW, PaKOBUHBI MOJUIFOCKOB, KOJUICKIIHH
HACEKOMBIX, UTJIOKOXKHX, KUBBIE IK3EMIUIIPbl KOMHATHBIX pacTeHHil, repObapuun
pacTeHHMI pa3HbIX OTHEIOB, BIIAXKHBIC MpPENaparbl >KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECIIO3BOHOYHBIX >KMBOTHBIX, CKEJIET 4YeJIOBEKa,
o0opyJoBaHuE MJig JEMOHCTPAIlMM TOYBEHHOTO W BO3JYIIHOTO IHUTAHUS
pacTeHuM, paclleryieHus] Kpaxmana u OelKoB MoJ JeHcTBUEM (DEepMEHTOB,
o0opyJoBaHUE HJisi JEMOHCTpPAlMU OIBITOB IO W3MEPEHUIO >KU3HEHHOU
€MKOCTH JIETKMX, MEXaHW3Ma JbIXaTEIbHbIX JIBH)KEHUN, MOJEIHU TOJIOBHOTO
MO3ra pa3JInYHbIX )KUBOTHBIX.

JlaGopaTopHnas padora «/3yueHne TKaHEW pacTeHUIN.

JlaGopaTopHasi padora «/3yueHne TKaHEW )KUBOTHBIX».

JlaGopaTopHasi padora «/3yueHre OpraHoB IBETKOBOT'O PACTCHHUS.

Tema 10. PazmHOkeHHE M pa3BUTHE OPraHM3MOB

dopMbI pa3MHOKEHHUSI OPraHU3MOB: Oecrofioe (BKJII0Yasi BEreTaTUBHOE) U
nojioBoe. Buubl 0ecnosioro  pa3MHOXKEHHUS: TOYKOBAHHME, CHOPYJISALINS,
dbparMenTaiys, KJIOHHPOBaHUE.

[TonoBoe pa3zmHoxkenue. [lonoBeie kieTku, uinu rameTsl. Meio3. Ctaguu
Mmeirio3a. IloBenenne xpomocom B Mmeno3e. KpoccuHrosep. buonormueckuii
CMBICJI M€H03a U MOJIOBOTO Iporiecca. Melo3 U ero MECTO B JKU3HEHHOM IUKIIE
OpraHU3MOB.

[IpenzapoasimeBoe pa3Butue. ['ameToreHe3 y KUBOTHBIX. IloJioBBIE
xene3pl. OOpa3oBaHME W pa3BUTHE TMOJOBBIX KiIeTOK. CrnepmaTtoreHes u
ooreHe3. CTpoeHHE MOJOBBIX KIIETOK.

OmomoTBOpeHHEe M AMOPHOHANBHOE pa3BUTHE KUBOTHBIX. CrocoObI
OIUIOJIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuyanbHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DOMOPHOJIOTHS —
HayKa O pPa3BUTUU OPraHu3MoB. Mopgoeenez — oO0Ha u3 2nasHvix npoodiem
amopuonoeuu. Kownyenyus mopgocenos u mooderu mopghoeenesa. Cramuu
AMOpHOTreHe3a KUBOTHBIX (Ha mnpuMmepe Jarymku). [poOnenue. Tumbl
IpoOJneHus. /lemepmunuposannoe U  HeOepMUHUPOBAHHOe  OpobJieHuUe.
bracmyna, munwer 6nacmyn. OcoOEHHOCTH JPOOJEHUS MIIEKOMUTAIONIUX.
3apopIlieBble JUCTKU (TacTpytisanusi). 3akiajJka OpPraHOB W TKaHEeW u3
3apOJIBINIEBbIX JINCTKOB. B3anMHOEe BIMsSHHME YacTel pa3BUBAIOLIETOCS
3apoapliia (AMOpHUOHATBFHAS MHAYKIIHS). 3aKiIaiKa MjIaHa CTPOCHHS KUBOTHOTO
KaK pe3yipTarT MEPApXUYECKUX B3aUMOJCHMCTBUUA TE€HOB. BiusHue Ha
AMOPHOHATILHOE PA3BUTHUE PA3THYHBIX (PAKTOPOB OKPYIKAIOIICH CPEIBI.

Poct u pa3Butue xuBoTHBIX. [locTomMOpuonaneHbiil niepuoa. [Ipsamoe u
HempsiMoe pa3Buthe. Pa3Butne ¢ Meramopdo3oM y OECrnOo3BOHOYHBIX W
MMO3BOHOYHBIX XUBOTHBIX. BHOJOTMYECKOE 3HAYEHUE MPSMOr0 U HEMPSIMOro
pPa3BUTHUSI, UX PACHPOCTPAHEHHUE B MpHpoje. TUlbl pocTa >KMBOTHBIX. DaKTOPHI
pPEryJsiud pOCTa JKUBOTHBIX W uenoBeka. CTaauu TOCTIMOPHUOHAIBHOTO
pa3BUTHUS Y )KUBOTHBIX M yenoBeka. [leproasl oHTOreHe3a yenoeka. CtapeHue
1 CMEPTh KaK OMOJIOTHYECKUE TTPOIIECCHI.

Pasmuoxxenne u pasButue pacrenuid. ['ameroput u crnopodur. Meiio3 B
KU3HCHHOM TIMKJIe pacteHui. OOpa3oBaHue Crmop B TIpolecce Meiiosa.
'amerorenes y pacteHuil. OIUIOJOTBOPEHHE U PA3BUTHE PACTUTEIBHBIX



opraHu3MoB. J[BoifHOE OIJIOIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue
Y Pa3BUTUE CEMEHH.

MexaHn3MBbl PETYISIUA OHTOI€HE3a Y PACTEHUM U )KUBOTHBIX.

JdeMoHCcTpanuu

[Toptpetst: C. I'. HaBamun, X. [lnemas.

Tabmuubr u cxembl: «BereratuBHOEe pazMHOXKEHHE», « TUIBI OECroioro
pa3sMHOXKEHUD», «Pa3MHOXKEHHE XJIaMUIOMOHAAbD», «Pa3sMHOXKEHHUE IBIIICHBD,
«PazmHOXeHue  tuape», «Mewnosz», «XpoMocombl», «l'ameToreHesy,
«CTpoeHue ANIEKIIETKH U CIIEpMaTO3011a», «OCHOBHBIE CTAIMM OHTOTEHE3a,
«lIpssMmoe u HempsiMoe pa3BUTHE», «Pa3BUTHE MaWCKOTO KXyKa», «Pa3Butue
capaHun», «Pa3BuTue mArymkwn», «JIBOHHOE OIJIONOTBOPEHHUE Y ILIBETKOBBIX
pactenuit», «CTpoeHue CeMsH OIHOAOJBHBIX M JBYIOJIBHBIX PacTECHUI»,
«OKW3HEHHBII 1UKJI MOPCKOM KamycTb», <« KH3HEHHBIA LHKI MXaw,
«OKM3HEHHBIN TUKII MaNOPOTHUKAY, « KU3HEHHBIN LUK COCHBDY.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKpPOIpEnaparbl SIMIEKICTOK U
CIIEpMAaTO30UI0B, MOAENb «L{UKII pa3BUTHS JIATYLIKI.

JlaGopaTtopnasi padora «l3ydeHHe CTpPOEHHS TIOJIOBBIX KJIIETOK Ha
TOTOBBIX MHKpOMpenaparTax.

IIpakTnueckasi padora «BbIsIBICHUE MPU3HAKOB CXOACTBA 3apOJbIIIEH
II03BOHOYHBIX ’KUBOTHBIX).

JlaGopaTtopnasi padora «CTpoeHuE OpPraHOB pPa3MHOXKEHUS BBICIINX
pacTEHUI».

Tema 11. I'eHeTHKa — HAyKa 0 HACJEACTBEHHOCTH M W3MEHYHBOCTH
OpPraHu3MoOB

Ucropust cTaHOBIIEHUS W pa3BUTUSI TE€HETUKU Kak Hayku. PabGoter I
Menpens, I'. ne @puza, T. Moprana. Posb 0T€4eCTBEHHBIX YUEHBIX B PA3BUTUU
renetuku. Padotel H. K. Konbrora, H. U. BaBuiioBa, A. H. benosepckoro, I'.
J1. Kaprieuenko, 10. A. ®ununuenko, H. B. Tumodeera-PecoBckoro.

OCHOBHBIE TEHETHYECKHE TIOHATUS W CHUMBOJBL. ['OMOJOTrHYHBIE
XPOMOCOMBI, AJIJIEIbHBIE T'€HbI, albTEPHATUBHBIE MPU3HAKU, JOMUHAHTHBIN U
PEIECCUBHBIN TMPU3HAK, TOMO3UT0Ta, T€TEPO3UTOTA, YHCTAsl JIMHUS, TUOPHIBI,
reHotur, QeHotur. (OCHOBHBIE METOJABI TEHETHKU: THUOPUIOIOTHYCCKUH,
LATOJIOTUYECKU I, MOJIEKYJISIPHO-TEHETUYECKU M.

JdemoHcTpanumn

[Toptpetsr: I'. Menpnens, I'. ne @pus, T. Mopran, H. K. Konsuos, H. 1.
Basunos, A. H. benozepckuii, I'. [I. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabnuibt 1 cxeMbl: «MeTobl TeHeTUKIY, «CXEMBbI CKPEIIIUBAHUSI.

JlaGopaTtopnasi padora «Jlpo3odmna Kkak OOBEKT TEHETHUYCCKHX

HCCIIEOBAHUIN.
Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBoiii 3akoH MeHaenss — 3aKoH

€AMHO00pa3usi TUOPUIIOB TMEPBOTO TOKoJeHus. [IpaBmio gOMUHUpPOBAHWS.
Bropoii 3akoH MeHzenss — 3aKOH pacuieyieHusl Tpu3HakoB. Llurtomornueckue
OCHOBBI MOHOTMOPHTHOTO CKpelnuBaHus. [ umores3a 4ucToThl ramMer.

AHanuzupytouiee CKpELUBaHUE. [TpoMeKyTOUHBI Xapaxkrep
HacyenoBaHus. Pacuienienre npu3HakoB IIPY HEMOJIHOM JOMUHUPOBAHUH.
HuruOpuaHoe ckpemuBaHue. Tperuii 3akoH MeHmenss — 3aKoH

HE3aBUCHUMOTI'O HacCJI€a0BaHUA IIPHU3HAKOB. L[I/ITOJIOFI/I‘-IGCKI/IG OCHOBBI
I[I/IFI/I6pI/II[HOFO CKpCIINBAHUA.



CuemienHoe  HacienoBanue npusHakoB. PaGotet  T. Moprana.
CuenyieHHOE HaclelIOBaHUE TEHOB, HAPYUICHHWE CLEIUICHHS MEXAY TIE€HAMH.
XpoMOCOMHasi TEOPUSI HACIIEICTBEHHOCTH.

I'enernka nmona. XpoMOCOMHBIM MEXAHU3M OMNPEACIICHHS T01a. AyTOCOMBI
U TOJOBBIE XPOMOCOMBI. ['OMOrameTHelii W  TIeTepOraMeTHBIA  MOJ.
['eHeTnueckass CTpyKTypa MOJIOBBIX XpoMocoM. HacimenoBaHue HNpHU3HAKOB,
CUEIUICHHBIX C TIOJIOM.

I'enoTun kak wenocTHas cucrteMa. [lnedoTponuss — MHOXKECTBEHHOE
JNelcTBUE reHa. MHOXECTBEHHBIN ajuienn3M. B3auMoneincTBue HealsleabHbIX
reHoB. KommiementapHocTs. Onucrtas. [lonumepus.

['eHeTHYECKUIT KOHTPOJIb PAa3BUTHS PACTEHUMN, KUBOTHBIX M YEJIOBEKA, a
Takke (PU3UOJIOTMUECKUX MPOIIECCOB, MOBEACHUS M KOTHUTUBHBIX (PYHKIUH.
['eHeTndeckue MexaHU3Mbl CHUMOUOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS
«XO3SIMH — Tapa3uT» U «XO35MH — MHKpPOOMOMY». ['eHeThyecKkue acneKThl
KOHTPOJISI U U3MEHEHHUS HACJIeICTBEHHON MH(OpPMAIIUU B TTOKOJICHUSX KJIETOK U
OPraHU3MOB.

JemoHcTpanuu

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

Tabmuubr u cxembl: «llepBbiii U BTOpOi 3akoHbl Menpaens», «Tperuit
3akoH  Mengens»,  «AHanu3upylomiee — ckpemuBaHue»,  «HemnomHoe
TOMUHUpOBaHUE», «CIIETUICHHOE HACJEeI0OBaHUE MPHU3HAKOB Y JPO30(UIB»,
«l'enetuka mona», «Kapuotun denoBeka», «Kapuotum apo30Quiib,
«Kapuotun nTune», «MHOXKECTBEHHbI —aimienu3m», «B3aumopaencrBue
TE€HOBY.

O6opynoBanue: MOJENb JJIsi JEMOHCTpAIlMU 3aKOHOB E€IUHOO0Opa3us
rUOpUIOB TIEPBOTO TMOKOJEHUS W PACHICIUICHUS MPU3HAKOB, MOJENb IS
JEMOHCTPALlUM 3aKOHA HE3aBUCHMOI'O HACJIEAOBAHUS MPU3HAKOB, MOJEIb JJIs
JEMOHCTPALUK CUECIICHHOTO HACJIENOBaHUS MPU3HAKOB, CBETOBOM MUKPOCKOII,
MUKponpenapar: «Jlpo3zodumnay.

IIpakTuyeckass padora «l3yueHue pe3yabTaTOB MOHOTHOPUIHOTO
CKpENIUBaHUA y IPO30(DUITBI».

IIpakTuyeckass padGora «/I3ydueHue pe3ylbTaToOB  JUTHOPUIHOTO
CKpENIMBaHUs y IP030(DUITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumogeiictBue renotuna u cpeasl npu GopmupoBaHun (HEHOTHUTIA.
N3MeHunBOCTh mNpu3HAKOB. KadyeCTBEHHbIE M KOJMYECTBEHHBIC ITPU3HAKHU.
Bubl 13MEHUMBOCTH: HEHACIIEICTBEHHAS U HACIICICTBEHHASL.

Mopaudukanronnas HW3MEHYUBOCTh. Ponb cpenbl B (popmupoBaHuU
MOAU(UKAITMOHHON M3MEHYUBOCTH. Hopwma peakuuu MpU3HAKa.
Bapuanuonunsiii psan u BapuanuonHas kpuBas (B. Horanncen). CpoiicTBa
MOAU(UKAIIMOHHON N3MEHUHUBOCTH.

I'enoTnnnueckasa NU3MEHYUBOCTD. CsoiicTBa T€HOTUITNYECKOU
W3MEHYMBOCTH. BHIBI TE€HOTHUIINYECKOH H3MEHUYMBOCTH: KOMOWHATHBHAI,
MYTallMOHHAs.

KomOuHaTuBHAs M3MEHYMBOCTH. Mei03 M TOJIOBOM IPOIECC — OCHOBA
KOMOWHATUBHON W3MEHYUBOCTUA. PoOJIb KOMOWHATUBHOW W3MEHYMBOCTH B
CO3JIaHUH TEHETHYECKOTO pPa3HOOOpa3us B IIpeeiax OJHOTO BHIA.

MyTanmoHHas U3MEHYUBOCTh. BUAbl MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHbIE MW WHAYUUPOBAHHbIE MyTaluu. SIepHble W
uuToria3MaTuyeckue wmyrtanuu. (CoMaThuyecKue U TOJIOBbIE  MYTalluu.
[IpruriHBl BO3HUKHOBEHUSI MyTaluii. MyTareHsl U UX BIHMSHUE HA OPTaHU3MBI.



3aKOHOMEPHOCTU MYTAIIMOHHOTO MPOLEcca. 3aKOH TOMOJIOTUYECKUX PSIAOB B
HacneacTBeHHo nsmenunBocty (H.M. BaBuos). BHesnepHas n3aMeHYMBOCTD U
HACJIEJCTBEHHOCT.

Onuecenemuxa u 3INUSEHOMUKA, pPONb INULEHeMmuU4ecKux @axkmopos 6
Hac1e008aHuU U U3MEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS Y OP2aAHU3MO8.

JdeMoHCcTpanuu

[Toprpetsr: I'. ne ®pus, B. Moranncen, H. Y. BaBunos.

Tabmuubr u cxembl: «Bunpbl wu3mMeHunBoCcTH», «MoauduKannoHHas

N3MEHUYHBOCTD), «KomOuHaTuBHas W3MEHUYHBOCTEY, «Meio3sy,
«OmnonorBopenue», «l'eHeTHdYeckue 3aboyieBaHUS  4elloBeKa», «Bumsl
MYTaIAN.

O6opynoBanue: *KuUBble U repOapHbIe IK3EMIUISIPhl KOMHATHBIX PACTCHHI,
pucyHku (doTtorpaduu) ;KMBOTHBIX C PA3TUYHBIMUA BUIAMH U3MEHYUBOCTH.

JlaGopaTopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOJIU(PUKAIMOHHON u3MeHUuBOCTU. [locTpoeHHne BapHAIMOHHOTO psjia |
BAPUALIMOHHOU KPUBON».

IIpakTuyeckas padora «Myrtamuu y apo3oduibl (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTuka yesioBeka

Kapuotun uenoBeka. Mex1yHapoaHasi mporpaMmma MCCIeJOBaHUs T€HOMa
yejaoBeKa. MeToabpl H3y4YEHUs] TEHETUKM 4YEeJIOBEKa: TIEeHEaJIOrM4eCcKUi,
OJIM3HEIOBBIH, LUTOT€HETUYECKUH, MOIYJIAIMOHHO-CTATUCTUYECKU,
MOJIEKYJISIPHO-TE€HETUYECKUM. CoBpeMEHHOE  OMNpENENICHHE  TE€HOTHIIA:
IIOJJHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCJIE C TIOMOIIBIO
[MI1P-ananu3a. HacmencrBeHHnble  3a0ojieBaHUs  4YeJIOBeKa. [ E€HHBIE |
XpPOMOCOMHBIC  0oJIe3HH  4YeloBeka.  boiiesHn ¢ HaACIEJACTBEHHOM
IIPEAPACIIOIOKEHHOCTBIO. 3HayeHue MEIULUHCKOU TEHETUKH B
IPEIOTBPAIICHUH U JICYCHUH TeHEeTHYeCKUX 3a0oJieBaHMi deroBeka. Meaunko-
TEHETUYECKOE KOHCYJIbTUPOBAHUE. CrtBoOJIOBBIE KJIETKH. [TonsTue
«TEHETUYECKOTO Tpy3a». ITUYECKHE AacCHeKThbl HCCIEAOBaHUN B 00JacTH
PEIaKTUPOBAHUs T€HOMA U CTBOJIOBBIX KIIETOK.

I'enetnueckue (HakTOpbl TOBBIINIEHHON YYBCTBUTEIBHOCTH YEJIOBEKa K
¢uznueckoMy W XUMHUYECKOMY  3arpsi3HCHHUIO  OKPYXKAlollel  Cpelbl.
I'eneTnyeckas npeapacnooKEHHOCTD YEJIOBEKA K MTATOJIOTUSM.

JdemoHcTpanuun

Tabnuub! u cxembl: «Kapuotun yenosekay, «MeTonbl U3y4eHUsI TEHETUKU
yenoBekay, «I eHeTnueckue 3a00J1eBaHUs YETTOBEKay.

IpakTnueckas padora «CocTaBieHUE U aHAIU3 POJOCIOBHOM.

Tema 15. Cesntekuiusi opraHu3MoB

JlomecTuKanus U CelIeKIUsl. 3apOoXKIACHUE CEIEKIUU W JOMECTUKAIIUH.
Yuyenne H. W. BaBwmoBa o IleHTpax mpouCXOXIEHHUS M MHOTO00pa3us
KYJIbTYPHBIX pacTeHul. PoJib ceneknu B CO3JaHUU COPTOB PACTEHUU U MOPOJ
#®UBOTHbIX. CopT, mopoaa, MITaMM. 3aKOH TOMOJOTMYECKHUX PSIOB B
HaciaencTBeHHoM wu3MeHuuBoctTd H. WM. BasumoBa, ero 3HaueHue i
CEJICKIIMOHHOU paboTHI.

Metoapl cenekunoHHONM paOoThl. McKycCTBEHHBI OTOOp: MacCOBBIA U
WHIUBUyIbHBIA.  OTambl ~ KOMOWHAIMOHHOW  cenekiuu.  Mcmbitanue
MPOU3BOAUTENICH MO MOTOMCTBY. OTOOp MO TE€HOTHMY C TIOMOIIBIO OIICHKHU
¢eHoTHIIa TOTOMCTBA U OTOOP IO TeHOTHUITY ¢ momolIsio aHanmu3a JJHK.

HckyccTBeHHBI  MyTareHe3 Kak METOJ] CEJICKIIMOHHOW  paboThI.
PamnanmoHHpli M XUMHUYECKMM MYTAareHe3 Kak MCTOYHMK MyTalUud y



KyJbTYPHBIX (pOpM OpraHu3MoB. Vcrmosib30BaHME F€HOMHOTO pEAaKTUPOBAHUS
u MeToJ10B pekomOuHanTHbiX JIHK 1mi1s monmyuenus ucxonnoro marepuana ajis
CEJIEKIINH.

[Tonyuenune MTOJIUIIIIOUIOB. BnyTtpusugoBas rUOpUIU3ALIHSL.
bnuskoponcTBeHHOe — cKkpeliuMBaHWe, WM MHOpuAMHT. HepoacTBeHHoe
CKpeniuBanue, win aytopuauur. ['ereposuc u ero nmpuunnbsl. Mcnonb3zoBanue
reteposuca B cenekiuu. Otnanéunas rudpuauzanus. [Ipeononenue 6ecruioaus
MEXBUJOBBIX TUOPUIIOB. [lOCTHIKEHMSI CENEeKIMU PpACTEHUH U SKUBOTHBIX.
«3enénas pesonoyusy.

CoxpaHeHre U U3y4YeHUE T€HETUYECKUX PECYPCOB KYJIbTYPHBIX PAaCTCHUI
U HUX JUKUX pOJUYEH i1 CO3JaHUsl HOBBIX COPTOB U THOPHUIOB
CEJIbCKOXO3SIMCTBEHHBIX KYIbTYp. M3yuenue, coxpanenue u ynpasienue
2CHeMUYeCKUMU  pecypcamu  CeNbCKOXO3SUCMBEHHbIX U NPOMbBICIOBbIX
HCUBOMHBIX 8 YeNsAX VIYUUIEHUS CYWeCmBYIOUWUX U CO30AHUS HOBbIX HOPOO,
JUHULL U KPOCCO8, 8 MOM HUCle C HNpPUMEHEHUEeM COBDEMEHHbIX Memo0o8
HAYYHbIX UCCTIe008AHUL, NePedo8blX UOeli U NePCNEeKMUBHBIX MeXHOI02ULL.

JemoHcTpanuu

[Toptpetsi: H. M. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II.
JIykpsnenko, b. JI. Acraypos, H. bopnoyr, /. K. bensies.

Tabmuubr u  cxembl: «lleHTpBI TPOUCXOXKACHUS U MHOTOOOpasus
KYJIbTYPHBIX PAacTE€HUI», «3aKOH TOMOJIOTMYECKHX PSAJOB B HACIEIACTBEHHOM
U3MEHUHUBOCTHY», «MeToasl cenekium», «OtnanéHHas ruOpuan3anus»,
«MyTtarenes».

JlaGopaTtopnasi padora «l3ydyeHue COPTOB KyJNbTYPHBIX PACTEHUU U
NOPOJI JOMAITHUX )KUBOTHBIX).

JlabGopaTopHas padora «/3ydeHre METO0B CEJICKIIMU PACTCHUI.

IIpakTnueckas padora «IIpuBuBKa pacTeHUIN.

Jkckypcusi «OCHOBHBIE METOJIbI M JOCTHIKEHUS CEJICKIMU PACTCHUH U
KUBOTHBIX  (Ha  CEJIGKIIMOHHYIO  CTaHIMI0,  IUIEMEHHYI0  (depmy,
COPTOUCTIBITATENILHBIN YYaCTOK, B TEIUIMYHOE XO3SMCTBO, B JAOOPATOPHUIO
arpOyHUBEPCUTETA WM HAYYHOTO [IEHTPA)».

Tema 16. buoTexHOJI0THS U CHHTETHYECKAS OMOJIOTHS

OOBEKTHI, UCTIOJIb3yeMble B OMOTEXHOJOTHHU, — KJIETOYHBIE UM TKAHEBBIC
KyJIbTYypbl, =~ MHKPOOPTaHHU3MBI, WX  XapaKTepUCTHKA. TpagullMOHHAas
OMOTEXHOJIOTHS: XJIeOOoNeUueHne, TMOMyUYeHUe KHUCIOMOJIOYHBIX TMPOAYKTOB,
BUHOAEne. MukpoOuonorudeckuii cuHTe3. OOBEKThI MUKPOOMOIOTUYECKUX
TexHosoruii. [Ipon3BoAcTBO OeKa, aMUHOKHCIIOT U BUTAMHHOB.

Co3nanue TEXHOJOTU U MHCTPYMEHTOB IEJICHANIPABICHHOTO W3MEHEHHUS
U KOHCTPYUPOBAHUS TE€HOMOB C IIE€JIbI0 TOJYYEHUS OpPraHu3MOB U HX
KOMITOHEHTOB, COJIEPKAIINX HE BCTPEUAIOIINUECS B MIPUPOJIE OMOCUHTETHICCKUE
MyTH.

Knerounas naxxenepus. MeToasl KyJbTYpbl KIIETOK U TKAHEW PACTCHUN U
KUBOTHBIX. KpumobOanku. Comartwueckass THOpUAM3AIMA W COMATHYCCKUUN
ambOpuoreHes. Mcmonp30BaHue TaIIONAOB B CENEKIMH pacTeHui. [lonyyerue
MOHOKIOHANIbHBIX anmumern. Hcnonvsoeanue  MOHOKIOHANbHBIX u
NOJUKIIOHANbHBIX aHmumen 6 Meduyure. VICKYCCTBEHHOE OILIOJIOTBOPEHHE.
PexoHCTpyKkIHMs ~ SHLUEKIETOK W KJIOHMPOBAHME  KUBOTHBIX.  Merton
TPAHCIIAHTALIUU SIIEP KIETOK. TexHonocuu 0300po6ienus, KyIbmusupo8arus u
MUKPOKTIOHATLHO20 PA3SMHONCEHUSL CENIbCKOXO03AUCTNEEHHBIX KYIbMYD.

XpOMOCOMHAasi U T'eHHas HHKEHEepUs. VICKyCCTBEHHBIM CHUHTE3 I'€Ha U
KoHCTpyupoBanue  pekomOuHantHbiXx JHK.  Cozdanue  mpamnceenmvix



opearHusmo8. JIOCTW)KEHUS W TEpPCHEKTUBbI XPOMOCOMHOW W TI'€HHOMU
UHXXEHEPUU. DKOJOTUUECKUE U ATUUYECKHE MPOOIEMbl TCHHOW MH)XKECHEPHH.

MenunuHckue OuotexHosioruu. I[loctreHoMHas nmdpoBas MeIUIMHA.
[TIIP-nuarHoctuka. MeTaO0JIOMHBIA aHaIu3, TEHOLICHTPUYECKUM aHaJu3
MpOTEOMA YEJIOBEKa JJIsi OLICHKM COCTOSHHUS €ro 370poBbs. Mcmosib30BaHUE
CTBOJIOBBIX KJETOK. TaprerHas tepamus paka. 3D-OuowmHxeHepus s
pa3paboTku GyHIAMEHTAIBHBIX OCHOB MEIUIIMHCKMX TEXHOJOTHM, CO3IaHHS
KOMIUICKCHBIX TKaHEH cOuYeTaHHuEM TEXHOJOTHH TPEXMEPHOI0 OMONPUHTHUHTA U
ckaddonauHra 11 peleHus 3a1a4 IepcoOHATN3UPOBAHHON METUITUHBI.

Co3nanue BEKTOPHBIX BaKIIMH C 1IEJIbI0 oOecreueHuss KOMOMHUPOBaHHOM
3ammThl 0T Bo3OyauTeneit OPBU, ycTtanoBieHHE MOJICKYJISIPHBIX MEXaHU3MOB
dbynknuonupoBanus PHK-conmepkanx BHUpPYCOB, BBI3BIBAIOIIUX  0CO00
OITacHbIE 3a00JIEBAHUS YEI0BEKA U )KUBOTHBIX.

JemoHcTpanumn

Tabmuuel ©  CXEMBL: «cnonb30BaHME  MHKPOOPraHM3MOB B
MPOMBIIIIJIEHHOM  MNpou3BOJACTBe», «Kiletounas uHxeHepus», «l'eHHas
VHXXEHEPUS.

JlaGopaTopHnasi padora «/3yueHrne 00beKTOB OMOTEXHOJIOTHI.

IIpakTnueckas padora «IloaydeHrne MOJIOYHOKHUCIBIX TPOTYKTOBY.

JkcKkypceusi «bUOTEXHOJIOTUS — BaKHEHIIAs MPOU3BOJUTENBHAS CHIa
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE IMTPOU3BOJICTBO)Y.



INNTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O
BHOJIOTUN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBnuMBaeT TpeOOBaHHUS K pe3yJbTaTaM OCBOEHUS
OoOy4JaronMMUCsl MPOTpaMM CpeaHEro oOmero oOpa3oBaHMs: JUYHOCTHBIE,
METaNpeIMETHBIE U MPEIMETHBIE.

B cTpykType JMYHOCTHBIX pe€3yJbTaTOB OCBOEHUS MPOTPAMMBI IO
OMOJIOTHUHU BBIJICJICHBI CJIEIYIOUIUE COCTABIISIONINE: OCO3HAHUE 00YUYaIOIIUMHUCS
POCCUHCKON TPAXKIAHCKOM HJIEHTHYHOCTH — TOTOBHOCTH K CAaMOPA3BHUTHIO,
CaMOCTOSITEJIbHOCTH U CaMOOTPEEICHUIO, Haludue Momugayuu K OOy4YEHHIO
OMOJIOTUH, YerleHanpasieHHoe pa3sumue BHYTPEHHUX YOKICHUN JIMYHOCTH Ha
OCHOBE KJIIOYEBBIX LIEHHOCTEM W HCTOPUYECKUX TPAAUIUNA Ppa3BUTHA
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb  00YYaIOIUXCs
PYKOBOJCTBOBaTbCA B  CBOEM  JEATEIBHOCTH  IIEHHOCTHO-CMBICIOBBIMU
YCTAaHOBKAMHM, TPHUCYLUIUMU CUCTEME OMOJIOTHYECKOTO OOpa30BaHUA, Haluuue
npasoCco3HaHUus SKOJOTUYECKON KYyIbTYPbl, CHOCOOHOCMU cmasumb TEIH U
CTPOUTH )KU3HECHHBIC ILJIAHBI.

JIndHOCTHBIE  pE3yJIbTaTbl OCBOCHHS MPOrpaMMbl 1O  OHOJIOTHH
JOCTUTAIOTCSI B E€AUHCTBE Yy4eOHOM M BOCHUTATEIBHOW [EATETBHOCTH B
COOTBETCTBUM C  TPAAULUHUOHHBIMH POCCUHUCKUMHU  COI[MOKYJIbTYPHBIMH,
UCTOPUYECKUMH U JIyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, HPHUHSATHIMU B
oOlllecTBE MpaBWJIaMU M HOPMAaMH TOBEACHHUS U CIOCOOCTBYIOT Ipolieccam
CaMOITO3HAHUs, CAaMOBOCIIUTAHUSI W CaMOpPa3BUTHUS, pPAa3BUTHSI BHYTPECHHEH
MO3ULINU JUYHOCTH, MATPUOTHU3MAa U YBAXKEHHUS K 3aKOHY U IPaBOMOPAIKY,
YeJIOBEKY TpyJZla U CTapilieMy MOKOJICHHUIO, B3aUMHOTO YBa)XEHUS, OEpEKHOTO
OTHOILIEHUS K KyJIbTYpPHOMY HACIEIHMI0 U TPAJULHSIM MHOTOHAIMOHAJIBLHOIO
Hapoa Poccurickont @enepanuu, TpUpoJIe U OKPYKAIOIIEH Cpee.

JIM4HOCTHBIE pPE3yNbTaThl OCBOCHHUSA Y4eOHOro mnpeameTa «bHUOTOTHS
JOJDKHBI ~ OTpakaThb  TOTOBHOCTh M CIIOCOOHOCTh  OOYYaromuxcs
PYKOBOJICTBOBAThCS C(POPMUPOBAHHON BHYTPEHHEH TMO3HIIMEH JTUYHOCTH,
CUCTEMOM IEHHOCTHBIX OPHUEHTAIMi, TMO3UTUBHBIX BHYTPEHHHX YOEKICHHI,
COOTBETCTBYIOIUX TPATUIMOHHBIM IIEHHOCTSM POCCHUHCKOTO  OOIIECTBa,
pacliMpeHre >KU3HEHHOTO ONbITa W OINbITa JESITEJIBbHOCTH B IPOIECCE
peanu3ali OCHOBHBIX HAINpPAaBJICHUN BOCHUTATEIbHOW IEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaKIaHCKOTr0 BOCTIMTAHUS

c(hOPMHUPOBAHHOCTh  TPAXKIAHCKOW  TO3WUIUUA  OOydYaromerocs  Kak
AKTUBHOTO M OTBETCTBEHHOTO YJI€HA POCCHUICKOTO 00IIECTBa;

OCO3HaHWE CBOMX KOHCTUTYIIMOHHBIX TMPaB U OOSI3aHHOCTEH, yBa)KEHUE
3aKOHa U MPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW JEATEIbHOCTU IPU CO3JaHUU
y4e€OHBIX MPOEKTOB, PEIICHUN YICOHBIX U MO3HABATEIBHBIX 33]1a4, BHIMIOJTHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OTPEAENATh COOCTBEHHYIO TO3UIIMIO IO OTHOIICHUIO K
SIBJICHHUSIM COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHHUE YUUTHIBATh B CBOUX JCUCTBUAX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOJIEH C PA3HBIMU YOSKICHUSIMH, KYJIBTYPHBIMH IIEHHOCTSIMHU
Y COLMAJIbHBIM TOJI0KEHUEM;



FOTOBHOCTh K COTPYIHHYECTBY B IPOLIECCE COBMECTHOI'O BBHIITOJIHEHUS
yueOHbIX, MO3HABATEJbHBIX U HCCJIENOBATENbCKUX 3a/lad, YBAXKUTEIbHOTO
OTHOLIEHUS! K MHEHHIO OIIMOHEHTOB NpPHU OOCYXKIECHUU CIOPHBIX BOIIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM NEATEIBHOCTH;

2) IATPMOTHYECKOT0 BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTh POCCHUICKOMN IPaXKIaHCKOMN UIEHTUYHOCTH,
NaTPUOTU3MA, YBAXKEHUSA K CBOEMY HApOAY, YYBCTBA OTBETCTBEHHOCTH NEPEN
PoauHoii, ropmoctu 3a cBOM Kpai, CBOO PoauHy, CBOM SI3bIK U KYJIbTYpPY,
IPOIIIOE ¥ HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHWE K NPUPOJHOMY HACIECIUI0 K NaMITHUKAM
IPUPOJIBI, NOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX,
TPyJe;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ] POCCUUCKHX YYEHBIX B CTAaHOBJICHHUE U
pa3BUTHE OHOJOTHU, MMOHUMAHUS 3HAYCHUS OMOJIOTMH B TMO3HAHUU 3aKOHOB
IPUPOJIBI, B AKU3HU YEIOBEKA M COBPEMEHHOIO 00I1IeCTBA;

ujeiiHas yoexxJIEHHOCTh, TOTOBHOCTh K CIIYXEHHUIO U 3amure OTedecTna,
OTBETCTBEHHOCTb 32 €ro CyAb0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHHE TYXOBHBIX LIECHHOCTEN POCCUIICKOTO HApO/a;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, S TUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIIMIO U NMPUHUMATH OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJIMTENSIM, CO3IaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOI'O MPUHATHS LIEHHOCTEW CEMENHOM KU3HU B COOTBETCTBUU C
TpaauuusiMu Hapo10B Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIOUasl SCTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUM;

NOHUMAHHE HMOIMOHAIBHOTO BO3JCHCTBUS KUBOW MPUPOABI U €€
LEHHOCTH,;

TOTOBHOCTh K CAaMOBBIPQXEHUIO B Pa3HBIX BUAAX UCKYCCTBA, CTPEMJICHUE
IPOSIBIISATh KAYECTBA TBOPUYECKOU JINYHOCTH;

5) ¢pusnyeckoro BocnuTaHus, (GOPMHUPOBAHUSA KYJIbTYPbI 310POBbS U
3MOLMOHAJIBLHOIO 0JIaronmoJIyYns:

MOHUMAHUE M peaju3amus 3J0pPOBOr0 M 0€30MacHOro 00pasza KU3HH
(3mopoBoe  TMTaHWE, COOJIOJEHWE TUTHEHWYECKHMX TPaBWJI W HOPM,
cOQIaHCUPOBAHHBIN PEXUM 3aHATAW W OTAbIXa, pEryJspHas Qunyeckas
aKTUBHOCTH), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHUE [IEHHOCTH TMPABUJ WHAUBUAYAIBHOTO M KOJJIEKTUBHOIO
0e30macHOr0 TOBEJCHUS B CUTYyaIlUsAX, YTPOKAIOIMIMX 3J0POBBI0O U IKU3HH
JIIOJIEH;

OCO3HAHME  TMOCIEACTBUM W  HENPUATHS  BPEAHBIX  MPHUBBIUEK
(ymoTpeOneHust ajaKoroJsi, HAPKOTUKOB, KypEHUS );

6) Tpy10BOr0 BOCIIUTAHUS:

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTEPCTBA, TPYI0TIO0HE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTH TEXHOJIOTMYECKONM U COLUUAIBHON
HaIpaBJICHHOCTH, CIIOCOOHOCTH WHULIMUPOBAT, MJIAaHUPOBATH u
CaMOCTOSITENIHO BBITIOIHSATh TaKyIO AESTEIbHOCTD;



UHTEpeC K pa3nuuHbiM cdepam TpodecCHOHATBHOW CSITEIbHOCTH,
YMEHHE COBEPIIATh OCO3HAHHBIN BBIOOp Oyaymieii mpodeccuu 1 pean30BhIBATh
COOCTBEHHBIC KU3HEHHBIC TIIAHBI;

TOTOBHOCTh W CIOCOOHOCTh K 0Opa30BaHUIO W CaMOOOpa3OBaHUIO Ha
NPOTSHKCHUH BCEH KU3HU;

7) 3K0JI0THYECKOT0 BOCTIMTAHMUS:

AKOJIOTHUYECKU IIeJIeCO00pa3HOe OTHOIIEHUE K MPHUPOAEC KaK HCTOYHHUKY
KU3HU Ha 3eMIie, OCHOBE €€ CYIIeCTBOBAHUS;

TIOBBIIIICHHE YPOBHS AKOJOTMUYECKON KyJIbTyphl: MPUOOPETCHHE OTBITA
IUTAHUPOBAHMUS TIOCTYIKOB W OIEHKH WX BO3MOXHBIX ITOCIEICTBUN IS
OKpY>KaroIlIel Cpeibl;

OCO3HaHHWE TI00aTBHOTO XapaKTepa SKOJOTHYECKUX MpoOJieM U IMyTel uxX
pEILIeHNUS;

CIIOCOOHOCTBh HCIIOJIb30BAaTh NpUOOpETacMble NMpPU H3YyYEHUH OHOJIOTUU
3HAHUS W YMEHHUS TPH PEHICHUU MpPoOJeM, CBSI3aHHBIX C PalOHAIBHBIM
OPUPOJIONOIb30BaHUEM  (COONIOIGHHE TpaBWJI TOBEIEHUS B  IPUPOJIE,
HalpaBJICHHBIX HAa COXpaHEHHE PAaBHOBECHS B JKOCHCTEMaX, OXpaHy BHJIOB,
AKOCHUCTEM, OHOChEphI);

aKTUBHOE HEMpPUATHE JEHCTBUH, MPHUHOCIIIUX BpPEI OKpPY)KaoIei
OPUPOJTHOM Cpelie, yMEHHE POTHO3UPOBATh HEOJIArONpPUATHBIE IKOJIOTUYECKUE
MOCJECTBHS MPEITPUHUMAEMBIX ACUCTBUI U IPEIOTBPALIATh UX;

HQJIWYUE Pa3BUTOIO  SKOJOTMYECKOIO  MBIIUICHHS, 3KOJOTHYECKOU
KyJBTYPBI, OIBITa AEATEIBHOCTH SKOJOTUYECKON HANpaBIeHHOCTH, YMEHHUS
PYKOBOJICTBOBATHCSI UMU B MO3HABATENbHON, KOMMYHUKATHBHON U COLIMATBHOM
NpakTUKe, TOTOBHOCTM K YYacTHI0O B TIPAKTUYECKOH JEATENbHOCTU
HKOJIOTMYECKOI HaNpaBICHHOCTH;

8) neHHOCTH HAYYHOTO NMO3HAHUA:

c(OpPMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOLLEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOMN MPAKTUKH, OCHOBAHHOTO HA JUAJIOre
KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAaHHIO CBOEr0 MECTa B IOJUKYJIBTYPHOM
MUDE;

COBEPILIEHCTBOBAHUE SI3IKOBOM M YMTATEIBCKOW KYJIbTYPHI KaK CpPEICTBA
B3aUMOJICHCTBHS MEXTy JTFOJbMU U TIO3HAHUS MUDA;

NOHUMaHUe crenu(uKd OWOJOTHHM KaK HayKd, OCO3HaHUS €€ poJiu B
(OpMHpPOBAHNN PAIOHAIBHOTO HAYYHOTO MBIIIJICHUS, CO3JaHUU IIEIOCTHOTO
NpEICTaBICHUs 00 OKpYXalolleM MHUpE Kak O €IMHCTBE MPUPOJIbl, YEIOBEKA U
oOuiecTBa, B MO3HAHWU NPUPOIHBIX 3aKOHOMEPHOCTEH W pelieHud MpodiiemM
COXPaHEHHUs IPUPOIHOTO PAaBHOBECHS;

yOeKAEHHOCTh B 3HAUMMOCTH OMOJIOTUH I COBPEMEHHOW IIMBHIIM3ALINU:
oOecrieueHrss HOBOTO YPOBHS Pa3BUTHUSI MEIUIIMHBI, CO3/IaHNE MEPCIEKTUBHBIX
OMOTEXHOJIOTHH, CHOCOOHBIX peIIaTh pPEeCypcHble MNpoOJIeMbl Pa3BUTHUS
YeJI0BEYECTBA, MOMCKA MyTeH BhIX0/1a U3 TII00ATBHBIX HKOJIOTHYECKUX MPpodiieM
U oOecrieyeHHs] TepexojJa K YCTOMYMBOMY pa3BUTHUIO, PALMOHAIBHOMY
MCIOJIb30BaHUIO MPHUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KHU3HH,

3aWHTEPECOBAHHOCTh B TIOJIYYCHHU OWOJOTHYECKUX 3HAHUK B IEJAX
MOBBINICHUST OOMIeH KyJIbTYyphl, €CTECTBEHHO-HAyYHOW TPaMOTHOCTH, Kak
COCTaBHOM  4YacTH  (PYHKIHOHAJIBHOM  TPAMOTHOCTH  OOydYaroIuxcs,
dopMupyemoii mpu u3y4eHu ONOJIOTUH;

MOHMMAaHWE  CYIIHOCTH  METOAOB  TO3HAHMS, HCHOJb3yEMbIX B
€CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIOJB30BaTh MOJIydaeMble 3HAHUS IS



aHalu3a U OOBICHEHUS SIBICHUMN OKPYXKaromiero Myupa U nNpoucxoJAIux B HEM
HBMCHCHHﬁ, YMCHHUC OCJIaTb 000CHOBAHHBIC 3aKJIIOUCHUS Ha OCHOBE HAaY4YHBIX
(1)aKTOB N UMCHOIMUXCA OJAHHBIX C ICJIbIO ITOJIYUCHUA JOCTOBCPHBIX BBIBOIOB,

CITOCOOHOCTH CaMOCTOSATEIBHO HMCIIOJIB30BaTh OMOJOTHUYECKHUE 3HAHMS JJIA
pCUICHUA HpO6JI€M B PCAJIbHBIX ) KN3HCHHBIX CUTYallUAX,

OCO3HAaHHUC LICHHOCTH Hay‘IHOﬁ ACATCIIBHOCTH, TOTOBHOCTDb OCYIICCTBJIATH
IMPOCKTHYIO K UCCIICAOBATCIILCKYIO ACATCIIbHOCTS HHAUBUAYAJIbHO U B I'PYIIIIC,

TOTOBHOCTh M CIIOCOOHOCTH K HCIIPCPBIBHOMY 06p330BaHI/IIO )41
CaMOO6paBOBaHI/II-O, K aKTUBHOMY ITIOJIYYCHHIO HOBBIX 3HAHUH MO OMOJIOTHH B
COOTBCTCTBHUH C XU3HCHHBIMHA HOTp€6HOCTHMI/I.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

MeranpeaMeTHble  pe3yJabTaThl ~ OCBOEHUS ~ Y4EOHOro  IpeameTa
«buonorus» BKIOYAIOT: 3HAYMMbIE 1 (OPMUPOBAHUS MHUPOBO33PEHUS
oOydaronmxcst  MEXIUCUUIUIMHAPHBIE  (MEXIIPEAMETHbIE)  OOIICHAYYHBIE
MOHATHUS, OTPAKAIOIIME LEIOCTHOCTh HAyYHOW KapTHHBI MUpA U CleUUPUKY
METO/IOB TIO3HAHMS, HCIOJb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO,
SHEpPrus, SBJICHUE, MPOLECC, CUCTEMa, HAYYHBIM (PaKT, MPUHLHUII, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEAOBaHUE, HAONIOJCHHE, H3MEpPEHUE,
AKCIIEPUMEHT U JpYrue);  yHHUBEpPCaJIbHbIE  ydeOHblE  JIEMCTBUS
(mo3HaBaTenbHbIE, KOMMYHHMKATUBHBIE, PpETYJIATHBHBIE), 00€CIIEUNBAIOIINE
(opmupoBaHre (PYHKIIMOHAIIBHOM I'PAMOTHOCTH M COLIMAJIIBHOM KOMIIETEHIIMH
0o0yyJaromuxcsi; CIOCOOHOCTh  OOYYarOIIMXCS  UCMOJBb30BaTh  OCBOCHHBIC
MEXIUCIHUIUIMHAPHBIE, MHPOBO33PEHUYECKHE 3HAHUS U  YHHUBEPCAJIbHbBIE
yueOHbIE ICMCTBUS B TO3HABATEILHON U COLIMAJIBHON MIPAKTHUKE.

B pesynabrate wu3ydeHuss OWOJOTMUM Ha YPOBHE CpPEIHEro OOIIero
oOpazoBaHusi y oOyudaronierocsi OyayT cGOpMUPOBAaHbI TO3HABATEIHHBIC
YHUBEpCalbHble yuyeOHblE JEHCTBUA, KOMMYHUKATUBHBIE YHHBEPCAJIbHbBIE
yueOHblE JEHCTBUSA, PEryJIsSTUBHbIE YHHUBEpCAIbHbIE Y4eOHbIE JEHCTBUA,
COBMECTHAs JeSATEIbHOCTD.

MeranpeaMeTHble pe3yiabTaThl OCBOCHUSI MPOrPAMMBI CPEIHEr0 OOIIEro
00pa3oBaHUsl TOKHBI OTPAXKATh:

OBiaseHue  YHMBEPCAJbHBIMM  Y4eOHBIMM  NO3HABATEJIbHBIMHU
AeCTBUSIMM:

1) 6a30BbI€e JJOTHYECKHE TeHCTBHA:

CaMOCTOSTENIbHO  (OpMyJIMpOBaTh M aKTyalIM3UpoBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIOJIb30BaTh MPU OCBOCHUU 3HAHUU MPUEMBI JIOTMYECKOTO MBIILUICHUS
(ananuza, cuHTE3a, CpaBHEHMS, Kiaccudukanuu, 000OIIEHUS), PACKPHIBATH
CMBICTT OWOJIOTUYECKUX TOHATHA (BBIIEIATh WX XapaKTepHbIE MPHU3HAKH,
yCTaHABIUBATh CBSI3U C APYTUMU TIOHATHSMU);

OMpeNeNsaTh LeNU NEATeIbHOCTH, 3a/JaBas MapaMeTpbl U KPUTEPUU HX
JOCTH)KEHHUS, COOTHOCHTH PE3yJbTaThl JAESATENBHOCTH C IOCTaBJICHHBIMU
LEJSIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE TOHSATUS [JI1 OOBsICHEHHS (HaKTOB U
SIBJICHUM KUBOU IIPUPOJBI,

CTPOUTH JIOTHYECKHE pPACCYXICHUs (MHIYyKTUBHBIC, ACTyKTHUBHBIC, IIO
aHAJIOTUHN), BBIABIATh 3aKOHOMEPHOCTU U IPOTHUBOPEUMSI B PACCMATPUBAEMBIX
ABJICHUSAX, (POPMYIMPOBATH BHIBObI U 3aKIIIOUCHUS;



NPUMEHATh  CXEMHO-MOJICIbHBIE  CpPEACTBAa M MPEJCTaBJICHUS
CYIICCTBEHHBIX CBS3€H M OTHOIICHUH B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX,
a TaKkKe TMPOTUBOPEUMH PpPa3HOTO pPOJa, BBIABICHHBIX B Pa3IAYHBIX
MHPOPMAITMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh TUTAH PEIICHHSI TPOOJIEMBI C YIETOM aHAIH3a UMEIONTUXCS
MaTepuaIbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHTh KOPPEKTHBBI B JICATEIHHOCTh, OIIGHUBAaTh COOTBETCTBHE
PE3yNIbTaTOB IIEJISIM, OLIEHUBATh PUCKH MOCJICCTBUHN NEATeILHOCTH;

KOOPAWHHUPOBATh W BBHIMOJHATH pabOTy B  YCIOBHSX pPEaTbHOTO,
BUPTYAIHHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BHUBATh KPEATUBHOE MBIIIICHUE MTPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

2) 6a30BbIe HCCJIEN0OBATEIbCKHE IEHCTBUS:

BJaJeTh  HaBBIKAMHU  Y4€OHO-HCCIIENOBATENbCKOM W TPOCKTHOU
JCSATCIIPHOCTH, HaBBIKAMHM  pa3pemieHusi MpodiieM, CIIOCOOHOCTHIO U
TOTOBHOCTHIO K CaMOCTOSITEIbHOMY TOMCKY METOJIOB PEIICHUS MPaKTUICCKUX
3a/1a4, TPUMCHEHUIO Pa3IMYHBIX METOJIOB IIO3HAHUS;

UCTIONB30BaTh PA3IMYHBIC BHIIBI JIEATEIHHOCTH IO IOJYYCHHIO HOBOTO
3HAHUSA, €0 HMHTEpIpeTaIuy, MpeoOpa3oBaHUI0 W NMPUMEHCHHUIO B YYEOHBIX
CUTYaIUSAX, B TOM YUCJIC TP CO3JJaHUH YICOHBIX U COITUATBHBIX TPOCKTOB;

dopMupoOBaTh  HAyYHBIA TN  MBINUICHWS,  BIAJACTh  HAYYHOU
TEPMHUHOJIOTHEH, KITIOYCBBIMH MTOHITHSIMH U METOJIaMHU;

CTaBUTh M (OPMYJIHUPOBATH COOCTBEHHBIC 3a7aud B 00pa3oBaTEIbHON
JESATSIIEHOCTH Y )KU3HCHHBIX CUTYAIIHSX;

BBISIBJISITh  TIPUYMHHO-CJIC/ICTBEHHBIC CBSI3W WM aKTyaJM3WpOBaTh 3ajauy,
BBIJIBUTATh TUTIOTE3Y €€ PEIICHUs, HaXOIUTh apTyMEHTHI JUIS JI0Ka3aTelbCTBA
CBOWX yTBEPKJICHUH, 3a7aBaTh MTAPAMETPhl U KPUTSPUU PEIICHUS;

aHAJIM3WPOBATh TIOJYYCHHBIE B XOJE PCIICHUS 3aJadd Pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh HMX JIOCTOBEPHOCTh, MPOTHO3UPOBATH H3MCHCHHE B
HOBBIX YCJIOBHUSIX;

JlaBaTh OIEHKY HOBBIM CHUTYAITUsM, OIECHUBATH IPUOOPETEHHBIHN OIIBIT,

OCYIIECTBIISTh ICJICHAIIPABICHHBIN ITOMCK MEPEHOCA CPEICTB U CIIOCO00B
JCHCTBUS B MPOPECCHOHAIBHYIO CPEILY;

yMETh MEPEHOCUTH 3HAHUS B IO3HABATEIHHYIO M MPAKTUYCCKYIO 00JIacTH
KHU3HEACITCILHOCTH;

yMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIACTEH;

BBIJIBUTATh HOBBIE WJICH, TIPE]IaraTh OPUTHHAILHBIC TTOIXO/IbI U PEIICHU,
CTaBUTH MPOOJIEMBI U 3a7a49H, JIOIYCKAIOIINE aTbTePHATHBHBIC PEIICHUSI.

3) pa6ora ¢ ungopmanmeii:

OPUEHTHPOBATLCS B PA3TMYHBIX HUCTOYHUKAX WHPOpMAIUU (TEKCTe
y4eOHOTO TOCOOMS, HAy4YHO-TIOMYJSIPHOM  JUTEparype, OMOJIOTHUUECKHUX
CJIOBapsiX M CIPAaBOYHHKAX, KOMITBIOTEPHBIX 0a3zax naHHBIX, B VHTepHeTe),
aHAIM3UPOBATh WH(OOPMALMIO PANTMYHBIX BHIOB W (OPM IPEACTABICHUS,
KPUTHUYECKH OICHUBATh €€ JOCTOBEPHOCTH M HEITPOTUBOPECUYNBOCTD;

(GopMyITUPOBATH 3aIPOCH U IPUMEHSATH Pa3IMYHbIC METOIBI TIPH ITOUCKE U
otbope OuoJornYeckor uWH(pOpMAIUU, HEOOXOJAMMOM ISl BBIITOJTHEHUS
y4eOHBIX 3a/1a4;

MIPHOOPETaTh OMBIT HCIIOJIB30BAHUS MH(POPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTH, COBEPIICHCTBOBATh KYJIbTYPY aKTHBHOTO  HCIOJb30BaHUS
Pa3IMYHBIX TTOUCKOBBIX CHCTEM;



CaMOCTOSATENIbHO  BBIOMpaTh ONTUMAJbHYIO (OpMY TMpeCTaBICHUS
ouosiorndyeckord wuHGOpMANUU (CXeMbl, TrpadUKH, JUarpaMMBbl, TaOIHIbI,
PUCYHKH U JAPYyTOE);

UCIOJIb30BaTh HAYyYHBI S3bIK B KauyecTBE CpeACTBa Npu pabore ¢
Oouonoruyeckod uHOpMaIUMEH: TPUMEHATh XUMHYECKHEe, (GU3HUECKUE WU
MaTEMaTUYECKUE 3HAKU M CUMBOJIBI, (DOPMYIIbI, a00peBUATYpy, HOMEHKIATYPY,
UCIIOJIb30BaTh M MPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEACTBA
HaTJIATHOCTH;

BJaJeTh  HAaBbIKAMHU  pACIO3HABAaHUS M 3alIUThl  MHGOpPMAINH,
UH(GOPMAITMOHHON O€30MTaCHOCTH JIMYHOCTH.

OBjajieHue YHHBEPCAJIbHBIMM KOMMYHUKATHBHBIMHM eCTBUSIMU:

1) oO1eHne:

OCYIIECTBJISATh KOMMYHHKAallMM BO Bcex cdepax KU3HU, AaKTUBHO
y4acTBOBAaTh B JIMAJIOT€ WMJIM JTUCKYCCHUU IO CYHIECTBY OOCYXIaeMOW TEMBbI
(yMeHHMe 3aJaBaTh BOIIPOCHI, BBICKA3bIBATh CYXKJICHHS OTHOCHTEIIbHO
BBITIOJIHEHUS TIPEJIaraeMou 3a7a4u, yUUTHIBATh HHTEPECHl U COTJIACOBAHHOCTD
MO3UIMN APYTHX YYaCTHUKOB JIUAJIOTA WU JUCKYCCHUH);

pacno3HaBaTh HeBepOaldbHBIE CpEACTBA OOIICHMS, MOHUMATh 3HAYCHUE
COIIMAJIBHBIX 3HAKOB, MPEIANOCHIIOK BOSHUKHOBEHUS KOH(MIUKTHBIX CUTYaIuH,
YMETh CMSITYaTh KOH(QJIMKTHI U BECTH IEPETOBOPHI;

BJIQJICTh PA3IMYHBIMU CIIOCOOAMU OOIIIEHUS ¥ B3aUMOJICHCTBUS, TOHUMATh
HAMEpEeHUsl JPYruX JIIOJeH, TMPOSBIATH YBAXUTEIHLHOE OTHOIICHHE K
co0eceTHUKY U B KOPPEKTHOU GopMe (HopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOIO TOUYKY 3PEHHUS C UCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAas eI TeJbHOCTh:

NOHMUMAaTh W HUCIOJIb30BaTh  MPEUMYIECTBA  KOMAaHJAHOW U
UHIAUBUIYaIbHOM  pabOThl TpU  pEHICHUH OHOJIOTUYECKOW MpOoOJIeMBlI,
000CHOBBIBATh HEO0OXO0IUMOCTh MIPUMEHEHUS TPYIIOBBIX dbopm
B3aMMOJICUCTBHS MIPU PEIICHUH YYeOHOU 3a/1auu;

BBIOMpPATh TEMATUKYy U METOJbl COBMECTHBIX JIEHCTBUN C Y4ETOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEHN Ka)XJ0T0 YjieHa KOJJIEKTUBA;

OpUHUMATh 1M COBMECTHOM JESATENbHOCTH, OpPraHU30BHIBATH U
KOOPJIMHUPOBATH JICUCTBHUS IO €€ NOCTHKEHUIO: COCTABJIATH IUIAH JICMCTBU,
pacnpenensiaTb pojau ¢ y4éTOM MHEHUN YYaCTHUKOB, OOCYXK/IaThb PE3yJIbTaThl
COBMECTHOM paboThI;

OIICHMBATh KAa4YE€CTBO CBOETO BKJIaJia M KaXKIOTO yYaCTHHKA KOMAaHIIbI B
oO1uit pe3yabTat 1Mo pa3pabOTaHHBIM KPUTEPHUSIM;

mpeasiaraTh HOBBIE TMPOEKTHI, OIEHWBATh HAEU C TO3WIUU HOBU3HHI,
OPUTHUHATBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJISITh TIO3UTUBHOE CTPATETHYECKOE TIMOBEJICHUE B PAa3THMYHBIX
CUTYaIHSIX, TPOSIBIISITH TBOPYECTBO M BOOOPAKEHUE, OBITh MHUIIUATUBHBIM.

OBJajieHUe YHHBEPCAJbLHBIMH PeryJasiTHBHBIMHU JeHCTBUSIMMU:

1) camoopraHu3anms:

MCIIOJIh30BaTh OWMOJOTHYECKHE 3HAHUS JJIsS BBISIBICHHUS MPOOJIEM M UX
pEIIeHus B )KU3HCHHBIX U YI€OHBIX CUTYAIUsX;

BBHIOMPATh HA OCHOBE OWOJOTHYECKUX 3HAHWM II€JIEBBIE U CMBICIOBBIC
YCTaHOBKH B CBOMX JICUCTBHSIX U MOCTYMKAX MO0 OTHONICHHIO K )KUBOU MPUPO/IE,
CBOEMY 37I0POBBIO U 3JI0POBBIO OKPY’KAIOIIIHX;



CaMOCTOSITEIbBHO  OCYIIECTBIATh  IO3HABATEIbHYIO  JIESITEIBHOCTD,
BBISBJISITh MPOOJIEMBI, CTaBUTh U (OPMYJIHUPOBATH COOCTBEHHBIC 3a/Jaud B
00pa3oBaTeIbHOMN AEATEILHOCTU U KU3HEHHBIX CUTYAIUsX;

CaMOCTOSITEJIbHO COCTaBJISITh IIJIaH pelieHuss MpoOJeMbl ¢  Y4ETOM
UMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTECHHIA;

J1aBaTh OLICHKY HOBBIM CHUTYalIUsIM;

pacmupsTb ~paMKh  y4yeOHOro TIpeAMETa Ha  OCHOBE  JIMYHBIX
IIPEANIOYTEHU ],

neJaTh OCO3HAHHBIN BBIOOD, apryMEHTHUPOBATh ero, Opathb
OTBETCTBEHHOCTD 32 PEIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

CIocoOCTBOBaTh (DOPMUPOBAHUIO M TPOSIBJICHUIO IIUPOKON JPYAUIIUUA B
pa3HBIX 00JIACTSAX 3HAHWM, IMOCTOSHHO IIOBBIIIATH CBOM OOpa3oBaTEIbHBIN M
KYJbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYaIIMsIM, BHOCUTh KOPPEKTUBBI B JICSITEILHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIHTATOB IIETISIM;

BJIQJIETh HaBBIKAMHM I[I03HABAaTEJIbHOW pediiekcud Kak OCO3HAHMS
COBEPIIIAEMBIX JECUCTBUM M MBICIUTEIBHBIX IPOLIECCOB, MX PE3YJIbTATOB H
OCHOBAHUM, UCIIOIb30BaTh MPUEMBI pedIISKCUH I OIICHKH CUTYalluH, BBIOOpA
BEPHOT'O PEIICHHUS;

yMETh OIICHUBAaTh PHUCKH W CBOCBPEMEHHO NMPUHUMATh PEIICHUS IO UX
CHIDKCHHIO;

IMPUHUMATh MOTHBBI M apryMEHTBl JIPYTMX MpPH aHAIW3€ pe3yJIbTAaTOB
JIEATEIILHOCTH;

3) npuHsTHE CeOs1 U APYIrUX:

PUHUMATH Ce0s1, TOHMMAas CBOM HEJOCTATKH U JJOCTOMHCTBA,

MPUHUMATh MOTHBBI M apryMEHTBl JPYTMX MpPH aHAIU3€ pe3yJIbTAaTOB
JIEATEIILHOCTH;

IIPU3HABATh CBOE MPABO M MPABO JIPYTHX HA ONIHOKH;

pa3BUBaTh CIOCOOHOCTHh MOHUMATh MHP C TTO3HUITUH APYTOTo YeIOBEKa.

HPEIMETHBIE PE3YJIBTATDBI

[IpeameTHbIe pe3yibTaThl OCBOCHHUS COJEpKaHHUS Y4eOHOTO MpeaMeTa
«buonorus» Ha yYrIyOJIEHHOM YpPOBHE OpPHUEHTUPOBAHbI Ha OOECIeUYeHHE
npopunabHOr0 O0ydeHUsi oOywarommxcss Ouosornu. OHU  BKJIIOYAIOT:
crienuduyeckue sl OMOJIOTUY HAayYHbIC 3HAHMS, YMEHUS U CIIOCOOBI ACHCTBUIMA
0 OCBOCHHUIO, MHTEpPOpETallMd W MNPeoOpa30BaHUIO  3HAHUM, BUJBI
JEATEIbHOCTU 110 TIOJIYYEHUIO HOBBIX 3HAHUW W UX MPUMEHEHUIO B Pa3IMYHBIX
y4eOHBIX, a TaKXKe€ B pEAIbHBIX KUZHEHHBIX cuUTyanusx. IIpenmeTHbie
pe3yJbTaThl MPEACTABIICHBI IO TOJaM U3yUCHHUS.

[IpeameTHbIe pe3yabTaThl OCBOCHUSA yueOHOro mpeamera «buonorus» B
10 knacce nOJXHBI OTPAKATE:

c(hOpPMHUPOBAHHOCTh 3HAHUH O MECT€ M POJU OWUOJOTUM B CHUCTEME
€CTEeCTBEHHBIX HayK, B (GOPMUPOBAHUU €CTECTBEHHO-HAYUYHOU KAPTUHBI MUpPA, B
MO3HAHUM 3aKOHOB TMPUPOABI U PEUIEHUH MpoO0JIeM  pallOHAIBLHOIO
OPUPOAOIIONB30BaHUSA, O BKJIAJE POCCUUCKUX U 3apyOekKHBIX YUEHBIX B
pa3BUTHE OUOJIOTUH;

BJIQJICHUE CHUCTEMON OHMOJIOTMYECKHX 3HAHUM, KOTOpas BKIIIOYAET:
OCHOBOIIOJIAraloIye OUOJIOTUYECKHE TEPMUHBI M TOHATUS (KHU3Hb, KIIETKa,



OpraHu3M, MeTadoJIM3M, TOMEOCTa3, CaMOPETYISIUs, CaMOBOCIPOU3BEACHHE,
HACJIeICTBEHHOCTb, U3MEHYMBOCTh, POCT U Pa3BUTHUE), OMOJIOTUUECKUE TEOPHUH
(knmerouynast teopuss T. IlIBanna, M. Illneitnena, P. BupxoBa, XxpoMocomMHas
Teopus HacienctBeHHocTtd T. Moprana), yuenus (H. . BaBuiioBa — o nieHTpax
MHOTOOOpa3usi M  MPOUCXOXKIECHUS  KYJIbTYPHBIX  PAacTEHUM), 3aKOHBI
(emMHOOOpa3us MOTOMKOB MEPBOTO MOKOJICHUS, PACIICTIEHUS, YUCTOThI FaMeT,
HE3aBUCUMOTO HacienoBanus [. MeHaens, TOMOJIOTMYECKHUX pAJIOB B
HacCJIeICTBEHHON U3MEHUYNBOCTH H. . Basuiosa), MIPUHIMIIBI
(KOMILJIEMEHTapHOCTH ),

BJIaJICHUE OCHOBHBIMU METOJIaMU HAYYHOT'O IMO3HAHUS, MCTIOJIb3YEMbIX B
OMOJIOTUYECKUX HCCIEIOBAHUSIX JKUBBIX OOBEKTOB (OMHMCAHHME, HU3MEPEHHE,
HaOII0/IeHHUE, SKCIIEPUMEHT);

YMEHUE BBIJCISTH CYIIECTBEHHbIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT
U DYKapuOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTraHU3MOB, B TOM YHUCIE
OakTepuii, rpubOB, pacTeHUH, >KUBOTHBIX U YEJIOBEKAa, CTPOCHUS OpPraHOB H
CUCTEM  OpraHOB  pAaCTeHUH,  KUBOTHBIX,  YEJIOBEKa,  IPOIIECCOB
KU3ZHENIEATEIbHOCTH, MPOTEKAIOUX B OpPraHU3Max pAacTEHUM, >KUBOTHBIX U
YeJIOBeKa, OMOJIOTMUECKMX TMPOIecCOB: OOMEHa BelecTB (MeTaboiau3M),
IpEeBpaIllCHUs] PHEPTUU, OPOKEHHUS, aBTOTPO(GHOTO U TeTepOTPO(HOro THUIIOB
nuTaHus, (OTOCMHTE3a M XEMOCHMHTE3a, MHTO3a, MeHo03a, TramMeToreHesa,
AMOpHOreHe3a, MOCTAIMOPHOHAIBHOTO pa3BUTHS, Pa3MHOKEHUS,
WHIVMBUYaIbHOTO Pa3BUTHS OpraHu3Ma (OHTOreHe3a), B3aUMOJICHCTBUS T'€HOB,
reTepo3nca, NCKYCCTBEHHOTO 0TOOPa;

YMEHHUE YCTaHABIIMBATh B3aUMOCBS3M MEXKIY OPraHOMAAMH KIETKU U UX
(GYHKIUSIMH, CTPOEHUEM KIJIETOK Pa3HBIX TKaHEH W HUX (PYHKIUSAMHU, MEXKITY
opraHaMd M CHCTEMaMH OpPTaHOB Yy PAaCTCHMi, >KUBOTHBIX U 4YEJIOBEKa U UX
GYHKIUSAMH, MEXIYy CHUCTEMaMU OPraHOB M MX (PYHKIUAMH, MEXKIY dTalaMmu
oOMeHa BENIeCTB, JTamamMd KIETOYHOTO IMKJIA ¢ SKU3HEHHBIX IIMKJIOB
OpraHU3MOB, dTanaMu 3MOPUOHAIBHOTO Pa3BUTHS, TEHOTUIIOM U (DEHOTHUIIOM,
dbenoTunom u pakrTopamu cpeapl OOUTAHMUS;

YMEHUE BBISBIISATH OTJIMYUTEIBHBIC PU3HAKY KUBBIX CUCTEM, B TOM YHUCJIC
pacTeHul, >)KUBOTHBIX U YEJIOBEKA;

YMEHHUE HCMOJIb30BaTh COOTBETCTBYIOIIME APTYMEHTHI, OMOJIOTHUECKYIO
TEPMHUHOJIOTUI0O M CHUMBOJIMKY [l JOKa3aTeIhCTBAa POJICTBA OPTraHU3MOB
Pa3HBIX CHCTEMATHUYECKUX TPYIIIL;

yMEHUE pelaTh OWOJOTUYECKHE 3a/Jaud, BBISBISATH PUYUHHO-
CJICICTBCHHBIC CBSI3M MEXKY WCCIETYyEeMbIMU OMOJIOTHYECKUMHU TPOIECCaMU U
SBJICHUSIMU, JIeJIaTh BBIBOJBI M TPOTHO3BI HA OCHOBAHWU TMOJIYYCHHBIX
pE3yNbTaTOB;

YMEHHUE BBIMOIHATH JA0OPATOPHBIE W MPAKTHUYECKHE PabOThI, COOTIOIATh
npaBuia npu pabore ¢ ydeOHBIM U Ta00paTOPHBIM 000PYAOBAHUEM;

YMEHUE BBIIBUTATh THUIIOTE3bI, MPOBEPITh HMX OKCIEPUMEHTATHLHBIMU
cpenctBamu, (popmMynupys 1elb MCCIENOBAaHUS, aHATU3UPOBATH IMOTYyYEHHBIC
PE3yNbTAThI U JACNIaTh BHIBOIBI;

YMEHHUE Y4aCTBOBATh B Y4EOHO-HCCIIEOBATEIBCKOM paboTe Mo OMOIoTHH,
AKOJIOTUU M MEIUIIMHE, TPOBOJUMOMN Ha 0a3e IMIKOJIBHBIX HAyYHBIX OOIIECTB, U
MyOJUYHO  TMPEACTAaBIATh TOJYYCHHBIE PE3yNbTaThl Ha  YUYCHUYECKUX
KOH(epeHIusIX;

YMEHHUE OIICHUBATh ATUYECKHUE ACTIEKTHl COBPEMEHHBIX HCCIICIOBAHUN B
obmactu  OWoOJIOTMM W MEIWIUHBI  (KJIOHUPOBAHHWE, HMCKYCCTBEHHOE



OIIOZOTBOPEHHE, HAMIPABIEHHOE U3MEHEHUE T€HOMA U CO3/IaHHE TPAHCTEHHBIX
OpraHU3MOB);

yYMEHHUE OCYIIECTBIIATh OCO3HAHHBIN BHIOOp Oyayiel npodeccuoHaaIbHOM
nesTebHOCTH B oOjacT  OWMOJIOTMH,  MEAUIMHBI, OHMOTEXHOJOTrHUH,
BETEPUHAPHUH, CEITBCKOI0 XO035SUCTBA, MUIIEBON MPOMBIILIEHHOCTH, YIIIyOJIsATh
MO3HABATENIbHBII ~ HMHTEpPEC, HaNpaBJICHHBIH HAa  OCO3HAHHBIM  BHIOOD
COOTBETCTBYIOIIEH MpodecCuu U MPOI0IKEHHE OUOIOrHYecKOro oO0pa3oBaHUs
B OpraHU3alMIX CPEAHET0 MPOo(HEeCCUOHATBFHOTO U BBICILIETO0 00pa30BaHUsl.

[IpeameTHbIC pe3ynbTaThl OCBOCHUS yueOHOro npeamera «buonorus» B

yMEHUE peliaTh OMOJOTUYECKHE  3a/laud, BBIBIATH MPUYMHHO-
CJIEICTBEHHBIEC CBSI3M MEXKIY UCCIEAYEeMbIMU OMOJIOTMYECKUMHU MPOIECCaMU U
SABJICHUSIMU, JI€JIaTh BBIBOJBI M TPOTHO3bI HAa OCHOBAHWU MOJYYEHHBIX
pE3yNbTaTOB;

yYMEHHUE BBITIOJHATH J1a00OpaTOpHBIE U MPaKTUYECKUe padOThl, COOIIOAATH
npaBuiIa npu padboTe ¢ ydeOHbIM U J1ab0paTOPHBIM 000PYI0BAHHUEM;

YMEHHUE BBIIBUTAaTh THUIOTE3bI, MPOBEPATh MX HKCIEPUMEHTAIHHBIMU
cpenctBamu, (popmynupys Lelb MCCIEIOBaHUS, aHAIU3UPOBAThH IMOJTYyYEHHBIC
pe3yNbTaThl U JCNIaTh BHIBOIBI;

yMEHHUE y4acTBOBATh B YUEOHO-HCCIIEA0BATENBCKOM paboTe 1Mo OUOIOoTHH,
AKOJIOTUU ¥ MEIUIIMHE, TPOBOJMMON Ha 0a3e MIKOJIBHBIX HAYyYHBIX OOIECTB, U
nyOJUYHO  MPEACTABJISITh TMOJYyYEHHbIE pE3yJbTaThl Ha  YUYCHUYECKUX
KOH(DEpEeHITUSIX;

yMEHHUE OIICHUBATh THUIMOTE3bl M TEOPUU O MPOUCXOXKICHUU >KU3HH,
YeJoBeKa M YEeJOBEUECKHMX pac, O NPUYMHAX, MOCIEACTBUSX M CIOCO0ax
IpeAOTBpAICHUS TJI00aIbHBIX H3MEHEHUH B Onocdepe;

yYMEHHUE OCYIIECTBIISATh OCO3HAHHBIN BHIOOp Oyayiel mpodeccruoHaaIbHOM
NEeSTEIPHOCTH B OOJAcTH OWOJIOTHH, OKOJOTHH, MPUPOJIONOIH30BaHUS,
MEUIUHBI, OMOTEXHOJIOTHH, TICUXOJIOTUH, BETEPUHAPUH, CEITLCKOTO XO35ICTBA,
NUIIEBOM  MPOMBINUJICHHOCTH,  yrayOnsTh  TO3HABAaTENbHBIM  HMHTEpEC,
HaAIpaBJICHHBIM HA OCO3HAHHBIA BBHIOOP COOTBETCTBYIONICH MPOPECCUu W
POJOJDKEHNE OMOJIOTMYECKOT0 O0pa3oBaHUsS B OPraHMU3aIUsAX CPEIHETro
po¢heCCHOHAIILHOTO u BBICIIIETO o0Opa3oBaHUs.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HaumeHoBaHue KoumnuecTBo yacos
DJIeKTpOHHbIe (LM (pPOBHIe)
n/ pa3fiesioB U TeM KoHnTpoJbHbie IIpakTHYeckue
Bcero o0pa3oBaTejbHbIe pecypchl
I nmporpaMMbl padoThbI padoTbI
1 buonorus xak Hayka 1
5 JKuBbie CUCTEMBI U UX )
H3y4yeHue
3 buonorus knetku 2 0.5
XuMuyeckas
4 10 1
OpraHu3alys KIeTKH
5 Crpoenue u pyHKIIUH 8 5
KIJIETKU
OOmeH BelecTB U
6 MIpEeBpaICHUE SHEPTUN 9 1
B KJIETKE
Hacnencrsennas
7 uHbOpMaIHs U 9 0.5
peanmzanys €€ B KIIETKE
JKu3HeHHBIN UK
8 6 1
KJIETKH
Crpoenue u pyHKIIUH
9 17 1.5
OpraHu3MOB
10 Pazmuoxenue u 8 1.5




pa3BHUTHE OPTAHU3MOB
['eneruka — Hayka o
11 HACJICJICTBEHHOCTH U 5 05
W3MEHUYUBOCTH
OpPTraHHU3MOB
12 3aKOHOMEPHOCTH 10 1
HACJICJICTBEHHOCTH
13 3aKOHOMEPHOCTH 5 )
W3MEHYUBOCTH
14 ['eneTnka yeaoBeka 3 05
15 Cenexuusi OpraHu3MoB 1
buortexnonorus u
16 CHUHTETHUYECKAs 4
Oounosorust
17 PesepBHOoe Bpems 1
OBIIEE KOJIMYECTBO
102 13

YACOB I10 ITPOTPAMME




METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

Mertoauueckoe nocodre NoAroToBIEHO K u3aHHOMY B cooTBeTcTBUU ¢ PI'OC yueOHuKy A. A. Kamenckoro, E. A. KpukcyHoBa, B. B. Ilaceununka
«buonorus. O6mas ouonorus. 10—11 xiaccsl. bazoBEIi ypoBeHb»,METOJMUYECKOE ITOCOOHE COJIEPIKUT pa3paboTKH ypokoB no Grostoruu mist 10 kimacca n
OyJIeT IoJIe3HO P UCIIONB30BaHUH He TOJIBKO y4eOHoro komIutekTa brosorns. 10 knacc: yd4eOHUK Ut ydaiuxcs o0meo0pa3oBaTeNbHbIX YUpeKICHUH

/B.M. CuBornazos, U.b. Aragponosa, E. T. 3axaposa /M.: BEPTUKAJIb, 2018 Ho u YMK npyrux aBTopos.

MNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETN HHTEPHET
www.informika.ru - snexktponssiii yueonuk "buosnorus” (Bep. 2.0 - 2000) u3 mukiia "O0yvaromue SHIUKIoneaun" . -
Y4eOHbIH Kypc, KOHTPOJIbHBIC BOpockl. (Kak moibs3oBathes - M. "Tlomomp".),www.biodan.narod.ru - "buo/lan" -

buonorus ot lansl. HoBoctu 1 00630pkl o 6uosioruu, skonoruu. [Ipodnemst u Teopuun. ECTh TeMaTHUYeCKUE BBITYCKH,
dororanepes , Onorpaduu BEIMKUX YUCHBIX, CIICI CJI0oBaphb.,WWW.Websib. ru - pasaen "buonorus" HoBocudupckoit

oOpazoBarenbsHOi ceth. [Togbopka MaTepranoB U CChUIOK (ITPOTPaMMBI, IPOEKTHI, MATEPUANIBI Y YPOKY, AOUTYPUEHT


https://www.google.com/url?q=http://www.informika.ru/text/database/biology/&sa=D&ust=1482852150129000&usg=AFQjCNGyo3snVJKY-L6jT2nug-BQ-cuX8A
https://www.google.com/url?q=http://www.biodan.narod.ru/&sa=D&ust=1482852150132000&usg=AFQjCNGEy-9k2BF4eig5WaoKmYhBD93O1w
https://www.google.com/url?q=http://www.websib.ru/noos/biologi/index.html&sa=D&ust=1482852150136000&usg=AFQjCNHbrD8mdayKblu6LkP1dHRs-oMfVQ




