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COAEPKXAHUE OBYUYEHUA
10 KITACC

CopnepkaHue HporpaMMbl, BBIICIEHHOE KVYPCUBOM, HE BXOIUT B MPOBEPKY
rocyJiapcTBeHHou utoroBoit arrecramuu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHass OuoJsiorusi — KOMIUIeKCHasi Hayka. Kpartkas uctopusi pa3BUTHs
Owosiornu.  buonornueckue HayKM UM U3ydaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIbHbIE, TPUKIAJHBIE KM TMOUCKOBBIE HAyYHBIE HCCIECIOBAaHUS B
OHMOJIOTHH.

3HadeHure OMoJIOoruu B (POPMUPOBAHMU COBPEMEHHON €CTECTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonoruei. 3HaueHHE OMOJIOTUU B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJOBEKA: MEIAULIMHE, CEIbCKOM XO3SMCTBE,
MIPOMBIIIJIEHHOCTH, OXPAaHE TPUPOJIBI.

JleMmoHcTpanuu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, U. JapsuHn, V.
I'apseit, I'. Mennens, B. U. Bepuanckuit, U. 11. I1aBnos, . 1. Meunukos, H. U.
Bagunos, H. B. Tumodees-Pecosckuii, k. Yorcon, ®@. Kpuk, /I. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JPYTUMHU Haykamu», «Cucrema
OMOJIOTUYECKUX HAYKY.

Tema 2. 7KuBble cucTeMbl U UX H3yY€HHUE

KuBble cucTteMbl Kak mpeaMer u3zydeHus: Ouonoruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHCKPETHOCTh U IEJIOCTHOCTb,
CJI0XHOCTb M YIIOPSAJIOYEHHOCTb CTPYKTYpPbI, OTKPBITOCTb, CAMOOpPraHU3alus,
CaMOBOCITPOM3BEICHUE, PA3IPAKUMOCTh, U3MEHYMBOCTD, POCT U PAa3BUTHE.

YpoBHU OpraHu3alld KUBBIX CHUCTEM: MOJICKYJISIPHBINA, KJIETOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIMH, MOMYJISILIMOHHO-BU0BOM, AKOCUCTEMHBIN
(Ouoreouenotuueckuit), oOuochepuniii. Ilpoueccel, Npoucxonsdiue B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOTO. JKW3HB Kak ¢opMa CyIIeCTBOBAHUS
Marepun. Hayku, nzyyaroire >KMBbl€ CUCTEMBI HA Pa3HBIX YPOBHSIX OPraHU3ALINHU.

N3ydenne >XKuUBBIX cucTeM. Mertoasl Ouosiorudeckord Hayku. HaOmromeHue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alvs, MeTaaHanus. [ lonarue o 3aBuCUMOu u
He3aBUCHUMOM TniepemeHHOU. IInanmpoBanue skcnepumenta. IloctaHoBka w
npoBepka rumnote3. HyneBas rumote3a. [lorsTie BHIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouosormueckux gaHHBIX. OIEHKAa JOCTOBEPHOCTH TMOJYYCHHBIX
pe3ynbTatoB. I[IpuumHBI HCKaXXEHUS PeE3yJbTATOB JSKcrepuMeHTa. lloHaTtue
CTaTUCTUYECKOTO TECTA.

JleMoHCTpanun

Tabmuubr u cxembl: «OCHOBHBIE TPHU3HAKH KU3HW», «buomornueckue
cuctembl», «CBOWCTBA KUBOW MATEpUN», «YPOBHU OPraHU3alMU >KUBOMN



npuponb», «CTpOE€HHE MKUBOTHOW KIETKW», «TKaHU KUBOTHBIX», «CHCTEMBbI
OpraHOB YeJIOBEUECKOro opraHusmay», «bmoreomenos», «buocdepa», «Metombl
V3y4E€HUS )KUBOU MPUPOJIBI».

Oo6opynoBanue: 1abopaTopHOEe 000pYI0BaHKE JIs IPOBEICHUS HAOIIOACHUH,
U3MEPEHUN, IKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHue pas3auyHBIX METOHNOB IPH
V3YyYECHUH KUBBIX CUCTEMY.

Tema 3. buoJsiorust KjieTku

Knetka — cTpykTypHO-QYHKIIMOHAJIbHAS eAUMHUIIA KuBoro. Mcropus
oTKphITHS KIIeTKU. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. I1IBanH,
M. Ilneitnen, P. BupxoB). OCHOBHBIE MOJOKEHUS COBPEMEHHON KJIETOUYHOU
TEOPUH.

MeTonbpl  MOJIEKYJSIpHOM M KJIETOYHOM  OWOJIOTMM:  MHUKPOCKOTHS,
xpomartorpadus, 3eKTpodope3, METOJ, MEUEHBIX aTOMOB, MuddepeHInanIbHOe
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. HM3yuenue ¢uxcuposannvix
K1emoK. DIEKTpOHHAasi MUKpockonus. Kougoxanvruas muxpockonus. Bumanvnoe
(npudicuzneHHoe) uzyueHue Kiemox.

JlemoHcTpanuu

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

Tabnuipl U cxembl: «CBETOBOM MUKPOCKOI, «DJIEKTPOHHBIM MUKPOCKOI,
«Hcropus pazBUTHUS METOAO0B MUKPOCKOTIUI.

O06opynoBaHue: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTbl pacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUATBHBIX KIIETOK.

IIpakTnueckass padora «/3yyeHue METOAOB KJIETOYHOM OUOJIOTUM
(xpomartorpadus, anextpodope3, auddepeHranbHoe 1eHTPUGYTHPOBaHUE,
[TLP)».

Tema 4. Xumnueckasi OpraHu3anus KIeTKU

XUMHUYECKHI COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMUKPOIJIEMEHTHI.
Bopa u e€ poJib kak paCTBOPUTEIISI, PEAr€HTAa, YUaCTUE B CTPYKTYPUPOBAHUM KIIETKH,
TeIIoperysiuui. MuHepaibHbIe BElIEeCTBa KIETKH, UX Ouojornyeckas poJib. Posb
KaTUOHOB U aHUOHOB B KJIETKE.

Opranuyeckue BelllecTBa KIETKUA. buosormyeckue mnonumepsl. benku.
AMUHOKUCIIOTHBIN cocTaB 0enkoB. CTpYKTyphl O€IKOBOM MojeKybl. [lepBuunas
CTPYKTypa Oenka, TeNnTUIHas CBsA3b. BTopuyHas, TpeTUYHAs, YEeTBEPTUUHAS
cTpykTyphl. Jlenatypamus. CpoiictBa OenkoB. Kiaccupukanus Oenkos.
buonornueckue pyHkuu 6eaK0B. [lpuonsi.

YraeBoasl. MoHOCaxapuabl, AUCaxXapyuibl, OJIUTOCAXAPUIBI U TTOJTUCAXAPHU/IBI.
OO0mmii T1IaH CTPOeHUS U (PU3MKO-XMMUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonornyeckue QpyHKIIMMN YrII€eBOIOB.



Jlununet. I'uapodunsHo-TUapOodhoOHEBIE cBOMcTBA. Kiaccudukanus nunuaos.
Tpurnunepunbl, ¢GocPoaunuasl, BOCKH, CTepownbl. buonormdeckue GyHKIANA
aunuoB. OO1e cBOWCTBa OMOJIOTHYECKIX MEMOpPaH — TEKYUYeCTbh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hykneunossie kucnotel. JJHK u PHK. CTpoeHre HYKJIEHMHOBBIX KHCIOT.
Hyxneotunpl. [lpuanmun kommmiementapaoctu. [IpaBmmo Yapradda. Ctpykrypa
JIHK — nBoiinas cnmpans. MecTtoHaxoxaenne u ouonorndeckue pynkmuu JTHK.
Buasl PHK. ®yukunu PHK B kiieTke.

Crpoenne monekynsl AT®. Makpospruueckue cBsizu B moiiekyine ATO.
buonornyeckue pynkunu AT®. BoccTtaHOBIEHHbIE IEPEHOCUUKHU, UX (DYHKIIMH B
Kietke. /[pyeue nykneozuompugocghamol (HTD). CexkBenupoBanue [JHK. Memoow:
2eHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CtpykTypHas Ouoiiorusi: OMOXUMUYECKHe U OMODU3NYECKUEe UCCICIOBAHMUS
cocTaBa W MPOCTPAHCTBEHHOM CTPYKTYphl OHOMONEKYNI. Moodenuposarue
CMpPYKMypbl U QYHKYUi OUOMONEKYN U ux Komniekcos. Komnviomepuwiii ouzaiin u
opeanuyeckul cCunmes OUOMOEKY U UX HeNPUPOOHBIX AHANO208.

JleMoHCTpauumn

[Toptpertst: JI. [Tonunr, x. Yorcon, @. Kpuk, M. Yunkuuc, P. ®pankiun, .
Conrep, C. [Ipy3unep.

Hunarpammel: «PacnpeneneHne XMuMAYECKUX 3JIEMEHTOB B HEXKUBOU ITPUPOEY,
«PacrnipenieneHue XuMUYECKUX 2JIEMEHTOB B dKUBOU MPUPOICH.

Tabmuubr u cxembl: «llepuogndeckass TabnuIa XMMHUYECKUX DIIEMEHTOBY,
«CtpoeHue MOJIEKyJibl BOJb», «BemmecTtBa B coctaBe OpraHu3MoB», «CTpoeHUe
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIEKYJbD», «CTpoeHHE MOJIEKYI
yriaeBofoBy, «CTpoeHwe MOJEeKyd JMNUA0B», «HyKIenHOBbIE KHUCIOTBI»,
«Crpoenue Mmonekyasl ATOy.

O6opynoBaHue: XUMUYECKast MOCy1a U 000PyI0BaHKE.

JlaGopaTopHasi padora «O0HapykeHHE OCIIKOB C TIOMOIIBIO Ka4eCTBEHHBIX
pEaAKLIUIN.

JlaGoparopHas padora «VccrnenoBanue HyKJIE€MHOBBIX KUCIOT, BBIAEIECHHBIX
U3 KJIETOK Pa3JIMYHBIX OPTraHU3MOBY.

Tema S. CTpoeHue 1 QYHKIMHU KICTKH

Tumnbel KIETOK: JyKapuoTHYecKas U mpokapuotuyeckas. CTpyKTypHO-
(GyHKIMOHAJIBHBIE 00pa30BaHUs KIETKH.

CtpoeHue npokapuoTUIeCcKou KiaeTku. Kierounas creHka OakTepuid U apxen.
OcoOeHHOCTH CTpPOCHHS TEeTepOTPODHONW U aBTOTPOPHON TPOKAPUOTUUECKUX
KJIETOK. MecCTO U poJib TPOKapHUOT B OMOIIEHO3aX.

Crtpoenne 1 GyHKIIMOHUPOBAHKUE dyKapHOTHUECKON KIeTku. [1mazmaTrnyeckas
MeMmOpaHa (ruazmaniemma). CTpyKTypa IUIa3MaTHYecKOW MeMOpaHbl. TpaHcmopt
BEILIECTB Yepe3 MIa3MaTHIECKyI0 MeMOpaHy: nmaccuBHbIN (auddy3us, odmerdyéHuas
mud¢y3us), aKTUBHBIA (NMEPBUYHBIN W BTOPUYHBIM aKTUBHBIA TPAHCIOPT).



[Tomynponumaemocts MeMOpanbl. PaboTa HaTpuii-kanueBOro Hacoca. JHIOLUTO3:
MUHOINTO3, (aronurto3. Dk301uTo3. Kinetounas crenka. CTpykrypa u QyHKIIUH
KJICTOYHOW CTEHKHU pacTeHUM, rpuOoB.

[uromnasma. [{uto3onb. Lurockener. JIBuxenue nuromiasmbl. OpraHou/ bl
kJeTku. OTHOMEMOpaHHbIE OPTaHOUIBI KIETKH: dHAoIIa3Marnueckas cetb (I11C),
anmapaT [onbpku, NM30COMBI, HUX CTpoeHHe © (yHKUMU. B3anMocBs3b
OJTHOMEMOpPAHHBIX OPraHouAOB KIETKH. CTpoeHHe TpaHyIsPHOrO PETHKYJIyMa.
Mexanusm nanpaenenus 6enxoe ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOUHBIX MeMOpaH. [ aakuit (arpanyisipHbIi) SHAOIIIA3MATHUECKUI PETUKYIIYM.
CekperopHast ¢yukuus annapara [onbxu. Moodugukayus benxkos 6 annapame
Tonvoocu. Copmupoexa 6enxkos 6 annapame [ onvoocu. TpaHCTIOPT BEIIECTB B
KJIeTKe. Bakyonu pacturenbHbIX KieToK. Kietounsiii cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOWABI  KIJIETKU:  MUTOXOHJPUH,  IIJIACTUIBI.
Ipoucxoacoenue mumoxonopuii u naracmud. Cumouocenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenne u (yHKIIMM MUTOXOHJpUN u mactun. llepBuunsle,
BTOPHYHBIE U CIOKHBIE IIACTUIBI (DOTOCUHTE3UPYIOIINUX 3YKAPUOT. XIOPOILIACTHI,
XPOMOILIACTHI, JIEUKOIIJIACTHI BBICIIIUX PACTEHUM.

HememOpanubie opranouabl kiaetku CTpoeHue W (PYHKIIMM HEMEMOpPaHHBIX
OpraHOUOB KJIETKHU. PuGocompi. IIpomeosrcymounvie Qunamenmeo.
MukpodunameHTsl. Axkmunogvle Muxkpoguiamenmel. MBbIIIEUHbIE  KJIETKU.
AxmuHosvie KOMNOHEeHmMbl HeMbluleyHblX Kiemok. MukpoTpybouku. Kierounsii
nentp. CrpoeHne © JBUKEHUE IKIYTUKOB U PECHUYEK. MUKpOTpyOOUKH
nuTorasMel. LleHntpuons. benku, accoyuupoganmvie ¢ MukpoguiameHmamu u
muxpompyboukamu. Momophvie benxu.

Anpo. O6osouka siapa, XpOMAaTHH, KapUOILIa3Ma, SAPBIINIKY, UX CTPOEHUE U
bynkuuu. SnepHblii OenkoBbli MaTpukc. IIpocTpaHCTBEHHOE pPacHoJIOKEHHE
XpoMocoM B uHTep(ha3zHOM siape. Iyxpomamun u cemepoxpomamut. benku
XpoOMaTHHA — THUCTOHBL. /J{uHamuka si0epHol 000104Kku 6 mumose. Aoephbiil
Mpascnopm.

Knerounsle BritoueHusi. CpaBHUTENbHAS XapaKTEPUCTUKA KIIETOK 3YKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JleMmoHcTpanuu

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

Tabmuubl U cxembl: «CTpoeHUE SyKapUOTHUECKOW KieTkn», «CrpoeHue
JKUBOTHOM  KIIeTKW», «CTpoeHHe  pacTUTEIbHOW  KIeTKn», «CTpoeHue
MUTOXOHAPUNY, «SA1po», «CTpoeHrne NPpOKapHUOTHUECKON KIIETKI.

O06opynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIpEnapaTsl pPacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKPOTIPENapaThl OaKTepUATbHBIX KIETOK.

Jlabopatopuasi padora «lM3yueHue CTpOEHHMsS KIETOK Ppa3IMYHBIX
OpraHU3MOBY.

IIpakTuyeckas padora «l3ydyeHue CBOMCTB KJIETOUHON MeMOpaHbD».



JlabopatopHass paGora «JVccnenoBanue miazMonM3a M JIEIJIa3MOiIM3a B
PACTUTENbHBIX KIIETKaX).

IpakTnueckas padora «/3ydeHue IBMKEHUS IUTOIIIA3Mbl B PACTUTEIBHBIX
KJIETKaX».

Tema 6. O0OMeH BelecTB M NpeBpalleHNe JHEPTUH B KJIETKe

AcCCUMUTISILINS U TUCCUMWISIIIUA — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl oOMeHa
BCIIIECTB: aBTOTPO(MHBIM W TeTepOTPOdHBIA. YUacThe KHUCIOpPOJa B OOMEHHBIX
mpoleccax. ODHepreTuueckoe obOecrneueHue KieTku: mnpeBpanieHue ATO B
OoOMeHHBbIX Tpoleccax. DepMEeHTATUBHBINA XapakTep peakuuid KJIETOYHOTrOo
Merabonu3ma. DepMEeHThl, UX CTPOCHHE, CBOMCTBA W MEXaHU3M JCHCTBUSL.
Kodepmentsl. OTinuusi pepMeHTOB OT HEOPraHMYECKUX KaTalin3aTtopoB. bemku-
aKTUBATOPhl M OEIKU-UHTUOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEpMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUuYHBIA CUHTE3 OPraHUYECKUX BeHeCTB B KieTke. DorocuHTes.
AHOKcUuceHHbIll U OKCcuceHHbll (omocunmes y obaxkmepuii. Ceemocoouparoujue
nUCMEeHmbl U NUSMEHMbl PeakyuoHHo2o yenmpa. Poiab XJIOpomiacToB B mpoLecce
dorocunTeza. CBetoBast u TeMHOBas Gasbl. Pomoodvixanue, Cs., Cs. u CAM-munuvl
gdomocunmesa. lIpogyKTUBHOCTH POoTOCUHTE3a. BiusHue pa3andHbix PakTopoB Ha
CKOpOCTh (hOTOCHHTE3a. 3HaUCHHE (POTOCUHTE3A.

XEeMOCHUHTE3. Pa3noo0Opasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPULUPYIOIIME OaKTepuu, >Keae300aKkTepuu, cepoOaKTepuH, BOAOPOIHBIE
OakTepuu. 3HAaYCHUE XEMOCHHTE3A.

AHaspoOHbIe opranu3Mbl. Buaesl Oposxenus. IIpoaykTel OpokeHHMS U UX
UCIIOJIb30BAHUE YEJIIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MbI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30OYAUTEIN OOJIE3HEH.

AspoOHbIe OpraHu3MBI. Oransl JHEPreTUYECKOro oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICIICHUE TIIFOKO3HI.

buonornueckoe OKUCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHIAPUN B
npoleccax onosgornyeckoro okucienus. uknnueckue peakunn. OKUCIUTETbHOE
dbochopunupoBanue. Iuepeus membparnHo2o epaduenma npomonos. Cunmes ATD:
paboma npomonnou ATD-cunmaszwvl. TlpeumymiecTBa a’poOHOro MmyTH OOMEHa
BEIIECTB Tepe aHadpoOHbIM. D(PPEKTUBHOCTH SHEPTETHUECKOTO OOMEHA.

JleMmoHcTpanuu

[Toptpersr: k. IIpuctou, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourenwsrapar, . Mutuemnn, I'. A. 3aBap3uH.

Tabmuiel 1 cxembl: «POTOCHHTE3Y, « DHEpreTuUecKuii oomMen», «brnocunres
oenka», «Ctpoenue pepMeHTa», « XeMOCHHTE3Y.

O06opynoBaHue: CBETOBOM MUKPOCKOI, 00OpPYJAOBAHHE JJII MPUTOTOBIICHUS
MIOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENApaToB.

JlabopaTtopHuasi padora «/3yueHue KaTaIMTUYECKON aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuiIa3bl WK KaTanaasbl)y.



JlaGopaTtopnas pabora «U3yueHue (EepMEHTATUBHOTO pacCILEIICHUS
MEPOKCHJIA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

JlabopaTopnasi paGora «CpaBHeHue mporeccoB  (GOTOCHHTE3a U
XEMOCHUHTE3a.

JlabopaTtopnasi pa6ora «CpaBHEHHE NMPOIIECCOB OPOKEHUS U IBIXAHUSD.

Tema 7. HacsiencrBeHHass uHGopMalnus U peaju3anus eé B KIeTKe

Peakuun mMatpuuHoro cunresa. [IpuHIMN KOMIUIEMEHTAPHOCTH B PEAKIIUSIX
MaTpUYHOTO CUHTe3a. Peanuzanus HacneAacTBeHHOW uHpopmanuu. ['eHeTnueckuit
KOJ, €ro cBoucTBa. TpaHckpumiusa — MartpuuHblii cuHTe3 PHK. IlpuHumms
TPAHCKPUIIIUU: KOMIUIEMEHTAPHOCTh, AHTUIIAPAJIIEIBHOCTh, ACUMMETPHUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxou knemke. Hexooupyrowue PHK.

Tpancisauus u e€ stansl. Yuactue TpancnoptHbix PHK B OnocunTtese Genka.
VYcnousi 6uocunrte3a Oenka. KomupoBanue amuHokucior. Ponb pubocom B
OouocuHTe3e OenKa.

Cogpemennvie npedcmasneHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKAPUOT U IYKApHOT. Perynsiiusi akTUBHOCTH T'€HOB Yy MpoKapuoT. ['umoresa
onepona (®. Kaxo6, XK. Mano). MonexynspHvle Mexanuzmvl IKCHPECCUU 2eHO8
aykapuom. Ponb xpomamuna 6 pezynsyuu pabomsl 2enog. Perynsiys 0OMEHHBIX
MpoIIecCOB B KieTke. KiieTounblil romeocTas.

Bupycbl — HekiieTouHble ()OPMBI )KU3HU U O0JUTaTHBIC Mapa3suThl. CTpoeHue
MPOCTBIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaros. /KuszneHHbIl YUK
JIHK-cooeporcawux  eupycos, PHK-cooepocawux eupycos, obakmepuogazos.
Obpammuas mpauckpunyus, peeepmasa, uHmezpasa.

Bupychsie 3a005ieBanus 4enoBeka, )kuBOTHbIX, pacteruit. CITNJ], COVID-19,
COIMAIbHBIE U MEUIIUHCKUE MPOOJIEMBI.

buoungopmamuxa: unmeepayusi u ananuz b6oarvuux maccusos («bigdatar)
CMPYKMYPHBIX Ouonocudeckux oannvix. Hanomexunonoeuu 6 buonocuu u meouyuHe.
Ipoepammupyemvie pynkyuu 6eakos. Cnocobwvt 0ocmasKu 1eKkapcms.

JleMmoHCTpau UM

[Toptpetsr: H. K. Konbnos, /. . UBaHOBCKUA.

Tabnuiel u cxembl: «brocunTes Oenkay, «I'eHeTHdeckuil Koy, « Bupyce»,
«bakrepuodarm.

IIpakTnueckas padora «Co3nanue MO BUPYCA».

Tema 8. 7/Ku3HeHHbI HUKJ KJICTKH

Knerounbrii 1uki, ero mnepuoiasl u peryismnus. WMurepdasza u MUTO3.
OcobOeHHOCTH TIpoIleccOoB, MpoTekarmux B uHTepdasze. [loaroTtoBka KIETKH K
nenenuto.  I[Ipecuntetmdyecknii  (MOCTMUTOTUYECKUM),  CHUHTETUYECKHH U
MOCTCUHTETHYECKUH (MPEMUTOTHYECKUI ) IepUO bl UHTEPGa3bI.

Marpuunsiii cunte3 JHK — penmukaums. [lpunnunsr perumkanuu JJHK:
KOMIUIEMEHTAPHOCTh,  MOJIYKOHCEPBATUBHBIM  CHHTE3, AHTUNAPAJUICIBHOCTb.
Mexanusm perumkanuu JTHK. Xpomocomsl. Ctpoenune xpomocom. Temomepsl u



TenoMepasa. XPOMOCOMHBI Ha0Op KJIETKM — KapuoTul. JIUIUIOMAHBI U
rarionaHbli  HAaOOpel  XpomocoM. ['oMonormunsle xpomocombl. [lojoBwie
XPOMOCOMBL.

Henenune kietkn — MuTo3. CTaguyu MUTO3a U POUCXOASIIHNE B HUX MPOLECCHI.
Tunbl Muto3a. Kapnoknnes u nuTokuHE3. bruonornyeckoe 3HayeHUE MUTO3A.

Perynsauusa muToTHYECKOro nuKiIa KieTku. IIporpamMmmupyemas kietodHas
rubesnb — anomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHalbHAs TeHOMHKA. Mexanusmuol
nponugepayuu, oupdepenyuposxku, cmapenusi u eubenu xiemox. «L{ugposas
KlemKka» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KILeMKU.

JleMoHCTpauumn

Tabmuipsl U cxeMbl: <«OKU3HEHHBIN IUKI KIETKW», «Muto3y», «CTpoeHue
xpomocomy, «Permkanus JJHK.

ObopynoBaHue: CBETOBOI MUKPOCKOII, MUKpoIpenapathl: «MHUTO3 B KJIETKaxX
KOpEILIKA JIyKa».

JlaGoparopnass  padora  «l3ydyeHue  XpoOMOCOM  Ha  TOTOBBIX
MHKPOIIPETIApATAX».

JlabopaTtopHnasi padora «HabmoneHre MuTo3a B KJIeTKaX KOHYMKA KOPEITKa
JyKa (Ha TOTOBBIX MUKpOIIperapaTax)y.

Tema 9. Crpoenue u GpyHKUMH OPraHU3MOB

buonorunueckoe pazHooOpazue OpPraHu3MOB. OIHOKJIETOYHBIE,
KOJIOHHAJIbHBIEC, MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0OeHHOCTH CTPOCHHUS U JKU3HEEATEIHHOCTH OJHOKIETOYHBIX OPTaHU3MOB.
baktepun, apxeu, OJHOKJIETOYHBIE TPHObI, OJHOKJIETOYHbIE BOAOPOCIH, APYyrue
pOTUCTHI. KOJIOHHATbHBIE OPTAHU3MBI.

B3anMoCBsI3p 4AaCTE MHOTOKJIETOYHOI'O OpraHu3Ma. TKaHW, OpraHbl H
cucteMbl opranoB. Opranu3M Kak eIuHoe 1einoe. ['omeocras.

Txanu pactenuid. TUTIBI paCTUTENLHBIX TKAHEH: 00pa3oBaTeIbHAas, TOKPOBHAS,
IPOBOJALIASl, OCHOBHas, MexaHudeckas. OCOOCHHOCTHM CTpPOeHHs, (PYHKIUH U
pAacCIoJIOKEHUS TKAHEN B OpraHax PacTCHUM.

TkaHU KUBOTHBIX U YEJIOBEKA. THIBI KUBOTHBIX TKAHEU: 3MUTEIUAIbHAS,
COEUMHUTENbHAs, MbIlleyHasi, HepBHas. OcoOeHHOCTH CTpoeHMs, (YHKUUN U
PAaCIIOJIOKEHUS TKAHEW B OPraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratnBHble M TeHepaTUMBHBIE Opranbl pacteHuid. OprasHbl U
CUCTEMBI OPTaHOB JKMBOTHBIX U yenoBeKa. DyHKIIMKM OPTraHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3zMoB. Kapkac pacreHuil. CkeneTsl OJHOKIETOYHBIX M
MHOTOKJIETOYHBIX KMBOTHBIX. Hapy:kHblIil 1 BHyTpeHHUN ckeneT. CTpOeHrE U TUIIbI
COEIMHEHUS KOCTEMN.

JIBr>keHHMe  OpraHu3MoB.  JIBMKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME00oUIHOE, KTYTHUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTeHHI:



TPONU3MbI M HACTUHU. JIBHJKEHME MHOTOKJIETOYHBIX J>XMBOTHBIX M YEJIOBEKA:
MblIleyHast cucrema. Peduiekc. CkeneTHble MBIIIIIBI U UX padoTa.

[Intanue oprauu3mos. [loromenre Boapl, yriaeKuciaoro raza i MUHEpaabHbIX
BellecTB  pacTeHussMu.  [Iutanme  KUBOTHBIX.  BHyTpumosioctTHoe U
BHYTPUKIIETOYHOE NUIIEeBapeHUE. [IuTaHne MO3BOHOYHBIX MXUBOTHBIX. OTHENBI
NUIIEBAPUTENBHOIO TpakTa. llnmeBapurenbHble keneswl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKA.

Jpixanue opranu3MoB. Jlpixanue pacteHui. Jlpixanue >kuBOTHBIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KIeTKU. KoxkHoe ApixaHue. JlpIXxaTenbHasi IOBEPXHOCTb.
KabepHoe u nérounoe npixanue. J{pIxaHue MO3BOHOYHBIX JKUBOTHBIX U YEJIOBEKA.
OBOJIIOMOHHOE  YCIOKHEHUE CTPOECHUS JIETKMX IO3BOHOYHBIX KWBOTHBIX.
JpixarenbHas cuCTEMa dYelOBEeKa. MeXaHW3M BEHTWDALMM JETKUX Yy NOTUL U
MieKonuTaromux. Perymsus apixanus. JlprxatenbHbie 00bEMBI.

TpaHCIIOPT BELIECTB Y OPraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTCHUM.
TpancropT BemecTB y JKMBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE cocyAbl M KpoBb. Kpyrum kpoBooOpamieHus. DBOJIOLMOHHBIE
YCIIO)KHEHHUSI CTPOEHUSI KPOBEHOCHOM CHUCTEMBI NMO3BOHOUYHBIX KUBOTHBIX. Pabora
cepaua u e€ perysuus.

Brinenenne y oprannu3sMoB. Beijenenue y pacteHuil. Beienenre y ’)KUBOTHBIX.
CokparutensHple Bakyonu. Opranbel BbiaeneHus. PuiubTpanus, CEKpenus u
oOpaTHOE BCACBHIBAHHE KAaK MEXaHM3Mbl pPabOThl OpraHoB BbiAeieHUS. CBA3b
IOJIOCTA TeJa C KPOBEHOCHOW W BBIACIUTEIIBHOM cUCTeMaMu. Beinenenue y
MO3BOHOYHBIX JKUBOTHBIX M uenoBeka. [louku. CtpoeHue u (yHKIIMOHUPOBAHUE
He(dpona. OOpazoBaHHE MOYH Y YEJIOBEKA.

3amura y OpraHuM3MOB. 3alllUTa y OJHOKJIETOYHBIX OpPraHu3moB. CIOpbI
OaKTepuil U MUCTHI MPOCTEHIIMX. 3aIUTa y MHOTOKJIETOYHBIX pacTeHuit. KyTukyna.
CpencTBa macCUBHOM U XUMUYECKOH 3alIUThl. OUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M WX TNpPOW3BOAHBIE.
3amuTa opranu3Ma ot Oojie3Hed. UMmyHHas cucteMa uenoBeka. KiietouHblili u
IYMOPaJIbHBIA UMMYHUTET. Bpoka€HHBIH M NpUOOPETEHHBIN crnenuPuuecKkuit
UMMYHUTET. Teopusi KIOHaIbHO-ceNeKTUBHOro umMMmyHurera (II. Opmumx, @. M.
bepuet, C. Tonerasa). BocnnaniutenbHble OTBETHI OPraHU3MOB. PoJib BpOXKIAEHHOTO
MMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUN.

Pazgpaxkxumocte ¥ perynsuus y  OpraHu3moB. PazmpaxumMocts y
OJIHOKJIETOYHBIX OPraHU3MOB. Takcucel. Pa3ipa)xumMocCTh U perynsuus y paCTeHUMN.
PocroBble BelecTBa U UX 3HAYECHHUE.

HepBHas cucrema u peduieKTOpHass peryisius y >KUBOTHBIX. HepBHas
CUCTEMA U €€ OTIENbl. DBOITOLHOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOW CUCTEMBI Y
KUBOTHBIX. OTIENbl TOJIOBHOIO MO3Ta MO3BOHOYHBIX >KMBOTHBIX. Pediekc u
pednexropHas ayra. be3ycnoBHbIe U yCIOBHBIE pe(IIeKCHI.



['yMopasibHasl peryJisiius U 3HJOKPUHHAS CUCTEMa YKMBOTHBIX M YEJIOBEKA.
JKenespl SJHIOKPUHHOM CUCTEMBI M KX TOPMOHBI. J[eCTBHE TOPMOHOB. B3auMOCBsI3b
HEPBHOU U 3HIOKPUHHON cucteM. ['unoranamo-runoduszapHas cucrema.

JleMoHCTpauA

[Toptper: U. I1. I1aBnos.

Tabmumpl 1 cxembl: «OAHOKIETOYHBIE BOAOPOCTH», «MHOTOKIETOYHBIE
Bogopocin», «bakrepum», «lIpocrerimme», «Opranbl IBETKOBBIX PACTCHHID,
«CuctemMbl OpPraHoB TMO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHHue
HaceKoMbIx», «TkaHu pacrenuil», «KopHeBbie cuctembl», «CTpoeHue cTedis»,
«CTpoeHue JNHCTOBOM IUIACTHHKW», «TKaHM MKUBOTHBIX», «CKEIET 4elIOBEKay,
«lInmeBapurenbHas cucrema», «KpoBeHocHas cucremMa», «/lpixarenpHas
CHCTEMAY, «Hepsnas CHUCTEMAY, «Koxay, «MpIlIeyHass ~ CHCTEMay,
«BprgenurenbHas cucteMa», «IOHIOKpUHHAs cuctema», «CTpOeHUE MBIIIbDY,
«AmmyHnurer»,  «KumiedyHomonoctHele», «CxeMa  NUTaHUS  PACTECHUN»,
«KpOoBEeHOCHBIE CHUCTEMBI TIO3BOHOYHBIX JKMBOTHBIX», «CTpoeHHE THIPBD»,
«Crtpoenue mnaHapum», «BHyTpeHHee cTpoeHne H0KIEeBOro 4deps», «HepBHas
cuctema peio», «HepBHas cucrema ssrymkm», «HepBHas — cucrtema
npecMblkatromuxcs»,  «HepBHas  cucrema  nTumy, «HepBHas — cucrtema
MIIeKonUTaomuXx», «HepBHas cucrema uenoBekay, «Peduexcy.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOINpENapaThl OJHOKIETOYHBIX
OpraHW3MOB, MUKPOIIPENAPATl TKAHEM, PAKOBUHBI MOJUIIOCKOB, KOJUIIEKIIUU
HACEKOMBIX, UTJIOKOXKHUX, KUBbIE JK3EMIUISIPhI KOMHATHBIX pacTeHUi, repOapuu
pacTeHHMIl pa3HbBIX OTHAEJIOB, BJIAXHBIE MpENaparbl KUBOTHBIX, CKEJIEThI
NO3BOHOYHBIX, KOJUIEKIUM OECIIO3BOHOYHBIX JKMBOTHBIX, CKEJIET 4YeJIOBEKa,
o0opy0BaHUE AJI1 JEMOHCTPALIMH MOYBEHHOTO U BO3YIIIHOTO MUTAHUS PACTEHUH,
pacuierieHus Kpaxmasa u 0elKoB MoJ IeHCTBHEM (PEPMEHTOB, 00OPYAOBAHUE IS
JEMOHCTPALIMH OIBITOB IO U3MEPEHUIO KU3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma
JbIXaTEeNbHBIX JBUKEHUI, MOJIEJIM TOJIOBHOTO MO3ra Pa3iIMYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «/3yueHue TKaHEe paCTEHUI.

JlaGoparopHasi pabora «3ydyeHue TKaHe sKUBOTHBIX).

JlaGoparopHasi pabora «l/3ydueHrue opraHoB IIBETKOBOT'O PACTEHUS.

Tema 10. PazmHokeHUe M pa3BUTHE OPraHU3MOB

®opmbl pa3sMHOXKEHHUSI OpPraHU3MOB: Oecrosioe (BKIJIOYasi BEreTaTUBHOE) U
nosioBoe. Buael  0ecrnonoro  pa3MHOXEHHUSA: IOYKOBAaHUE,  CIOPYJISAIuS,
dbparmeHTaius, KIOHHPOBaHUE.

ITomoBoe pasmHokeHue. IlomoBble KIIEeTKW, WM TrameThl. Meio3. Craauu
Mmeno3a. [loBenenne xpomocom B Menose. KpoccuHrosep. buonornyeckuii CMbICI
M€Ho3a M TIOJIOBOTO TIporecca. Mewo3 M €ro MeCTO B JKM3HEHHOM IUKJIE
OpTaHU3MOB.



[IpenzapoasiieBoe pa3Buthe. ['amerorenes y »KuBOTHBIX. [10JI0BBIE KEE3bl.
OOpazoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CiepmaToreHes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmogoTBOpeHHEe U SMOPUOHAIIBHOE Pa3BUTHE JKUBOTHBIX. CrocOOBI
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHEe. [lapTeHorenes.

NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOIOTHS — HayKa
O Pa3BUTHH OPraHU3MOB. Mopghozenez — oOna uz enaeuvix npoodiem dIMOPUOIOCUU.
Konyenyus mopghocenos u mooenu mopgoeenesa. Cramuum sMOpuOreHesa
KUBOTHBIX (Ha mpumepe Jarymku). Jpobnenwe. Tumsl  ApoOicHUS.
Jemepmunuposannoe u HedepmuHuposanmoe Opoobaenue. bnacmyna, munvl
onacmyn. OCOOCHHOCTH JPOOJICHUS MIIECKONUTAIOUIUX. 3apOJABIIIECBbIE JUCTKU
(ractpynsinus). 3akiiajika OpraHOB M TKaHEUW U3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIUSIHUE 4YacTel pa3BUBAIONIIETOCSA 3apojblia (SMOpPHUOHANIbHAS WHIYKIIUS).
3akiagka IUIaHA CTPOCHUS HKMBOTHOTO Kak pPe3yibTaT HEpPaApXUUECKUX
B3aMMOJICUCTBUII TE€HOB. BiusHue Ha 53MOpHOHAIBHOE pa3BUTHE PaA3IMYHBIX
(haKTOPOB OKPYKAIOIICH Cpe/Ibl.

Poct u pasButne x)uBOTHBIX. I[locTamOpuoHanbHblli nepuoa. llpsmoe wu
HempsiMoe pas3BuTue. PaszBute ¢ meramopdo3oM y O€CO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHOJIOTMYECKOEe 3HAYE€HHE NPSMOrO0 M HEMNPSIMOTO
Pa3BUTHS, UX PACHpOCTpaHEHUE B MpUpOE. THIBI pocTa >KUBOTHBIX. DaKTOPHI
PEryJIAIU POCTa KUBOTHBIX U yenoBeka. CTaiuyu moCTIMOPUOHAIBHOTO Pa3BUTHUS
y ’KUBOTHBIX U 4esioBeka. [leprnoasl oHTOreHe3a yenopeka. CTapeHue u CMepTh Kak
OMOJIOTMYECKUE MPOIIECCHI.

PasmHuoxxenne u pasButue pacteHuil. ['amerodut m cnopodur. Meiio3 B
YKU3HEHHOM ITuKJIe pacTeHuid. OOpa3zoBaHue CIoOp B mpolecce meiosa. ['amerorenes
y pactenuil. OmI010TBOPEHHUE U PA3BUTHUE PACTUTEIBHBIX OpraHu3MoB. J[BoliHOE
OILIOIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbl pETyIsiA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMmoHCTpau UM

[Toptpersr: C. I'. HaBammun, X. lllneman.

Tabnuiel u cxembl: «BereratuBHOe pa3MHOXeHHE», «THIBI OECHoJIoro
pa3MHOXeHUsD», «Pa3zMHOXKEHHE XJIaMHIOMOHAJb», «Pa3MHOXEHHUE SBIIIEHBD,
«Pa3MHOXeHue TUAPBY, «Mehosy, «XpoMocoMbl», «l'amerorenes», «CTpoeHue
ANIEKIETK U criepMaTo3ousiay, «OCHOBHBIE CTaAuu OHTOreHe3ayn, «lIpsiMoe u
HenpsiMoe pasButue», «PaszButue wmanckoro xyka», «PasButue capaHuuny,
«Pa3BuTne nAarymkm», «JlBOMHOE OIUIOJOTBOPEHHE Y ULBETKOBBIX PACTEHUI,
«CTpoeHue cemMsiH OJIHOJIOJIbHBIX U JBYJIOJBHBIX pacTeHUW», «KU3HEHHBIN UK
MOPCKOM KanycCTbl», «  KU3HEHHBIN UK MXa», « KU3HEHHBIA LIMKJI MATOPOTHUKAY,
«KM3HEHHBIN UKII COCHBD).

OOopynoBaHue: CBETOBOM MHUKPOCKON, MHUKPONpENapaThl SHIEKIETOK U
CIIEpMAaTO30U1I0B, MOAENb «I UK pa3BUTHUS JATYIIKIY.



JlabGopaTopHasi padora «3yueHne CTpOEHUs MOJOBBIX KIETOK HA TOTOBBIX
MHKpPOITpEnapaTax».

IIpakTnueckas padora «BbIABICHME NPU3HAKOB CXOJCTBA 3apPOIBIIIEH
MTO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopnasi padora «CTpoeHHE OpPraHoB pPa3MHOKEHHUS BBICIINX
pacTeHu».

Tema 11. I'eHeTuka — Hayka 0 HaCJIeACTBEHHOCTH M H3MEHYHUBOCTH
OPraHNu3MoB

Hcropust cTaHOBICHUS M PA3BUTHS T€HETUKH Kak Hayku. Pabotel . Mennens,
I'. ne ®pusa, T. Moprana. Poinb 0T€UECTBEHHBIX YUYEHBIX B PA3BUTUU T'€HETHUKHU.
Pabots H. K. Konsiiosa, H. . BaBunonsa, A. H. benozepckoro, I'. JI. Kapneuenko,
0. A. ®ununuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHBIE TEHETUYECKUE TOHIATUS U CUMBOJIBL. | OMOJIOTHUHBIE XPOMOCOMBI,
aJUIeNIbHbIE TEHbI, AJIbTEPHATUBHBIC NPU3HAKHA, JOMUHAHTHBIA U PELUECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAs JTUHUS, TUOPUIbI, TEHOTHUIT, ()EHOTHII.
OCHOBHBIE ~ METOABl ~ TCHETHUKU:  THOPUIIOTIOTUYECKUN,  IUTOJIOTMYECKUM,
MOJIEKYJISIPHO-TEHETUYECKH.

JlemoHcTpanuu

[Toptpetsl: I'. Mengens, I'. ne ®@puz, T. Mopran, H. K. Konsuos, H. N.
Basunos, A. H. benosepckuid, I'. JI. Kapneuenko, 0. A. ®unmunuenko, H. B.
Tumodees-PecoBckuii.

Tabmuibl U cxeMbl: «MeTo bl TeHETUKI, «CXEMBbI CKPEIIUBAHUS.

JlaGopaTtopnasi pabGora «J/[po3oduna kKak OOBEKT TI'€HETHYECKUX

UCCIICOBAHUI.
Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaenss — 3aKOoH

eAMHO00pa3usi rTHOPUIOB MepBOTo MokojaeHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKOH MeHaenss — 3aKOH pacLICIUICHUs IPU3HAKOB. L{UTOJIOrMYecKkre OCHOBBI
MOHOTHOPUJIHOTO CKpEIIMBaHus. [ UmoTe3a YUCTOTHI raMeT.

Ananu3upytolee ckpeimmBanue. [[poMexkyTOUHbIA XapakTep HaclieI0BaHUs.
Pacuiernnienre mpru3HaKkoB MPY HEMOJIHOM JOMUHUPOBAHUM.

JurubpuaHoe ckpemuBanue. Tpetuit 3akoH MeHaens — 3aK0OH He3aBUCUMOTO
HaCJIeI0BaHUsI IPU3HAKOB. [{uTOIOTMYECKHE OCHOBBI AUTUOPUIHOTO CKPEIIIUBAHUSI.

CueruieHHOe HacienoBaHue npuzHakoB. Pabotel T. Moprana. CrerieHHOe
HACJICIOBAHUE TE€HOB, HAPYIICHWE CLEIUVICHUS MEXIy TeHaMHh. XPOMOCOMHas
TE€OPHUsI HACIEICTBEHHOCTH.

['enernka nosa. XpoMOCOMHBIA MEXAHU3M OINPEIEIECHUS M0Ja. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M Te€TepOraMeTHbIA IOJ. ['eHeTnueckas
CTPYKTYypa MOJOBBIX XpoMocoM. HacnenoBaHue mpu3HaKkoB, CHETIEHHBIX C ITOJIOM.



['enotun kak nenoctHas cucrema. [nerorponus — MHOKECTBEHHOE AEHUCTBHE
reia. MHOXECTBEHHBINM aienu3M. BzaumMojeilcTBue HeaslJIeIbHBIX TI'€HOB.
Kommnementapuocts. Onuctas. [Tomumepus.

['eHeTHYECKMIT KOHTPOJIb PA3BUTHS PACTCHUM, )KUBOTHBIX M UEJIOBEKA, a TAKIKE
(U3MOIOTHYECKUX  TPOIIECCOB, IOBEJCHUS M  KOTHUTHUBHBIX  (DYyHKIIHH.
I'eneTHUeckne MeXaHM3MBI CHMOMOTeHEe3a, MEXaHU3MBbI B3aMMOJICHCTBUS «XO3SIUH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHEeTHYecCKrne acmeKThl KOHTPOJIS H
W3MEHEHUs HACJIEACTBEHHOM HH(OPMAIIUHY B MOKOJICHUSIX KJIETOK U OPTaHU3MOB.

JleMoHCTpaIMuK

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

Tabmuubl u cxemsl: «llepBbiil 1 BTOpOoil 3akoHbl Menaens», «Tpetuit 3akoH
Menpaens», «AHaIM3MpYyIOLIEEe CKpeluBaHue», «HemomHoe nOMHUHUpPOBAHHEY,
«ClerieHHOe Hacje0BaHWE IIPU3HAKOB Yy Apo3o¢uiaby, «['eHeTuka mojay,
«Kapuotunn 4venoBeka», «Kapuorun npozodmib»y, «Kapuotum mTHILBDY,
«MHOXEeCTBEHHBIN ajIenu3m», «B3aumMoaeicTBHE T€HOBY.

OOopynoBaHue: MoOJeNb JJisl  JIEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
TUOpPUJOB TIEPBOrO TOKOJEHUS U pacCUISIJICHUs NPU3HAKOB, MOJENIb A
JIEMOHCTPAllMM 3aKOHA HE3aBHCUMOTO HACJIECIOBAaHUSA IPU3HAKOB, MOJIEIb IS
JIEMOHCTPAIlMM CUETUIEHHOTO HAcCJEIOBaHUSI ITPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKponpenapar: «Jpo3zoduinay.

IIpakTnyeckas padora «/3ydyeHue pe3yapbTaTOB MOHOTMOPHUIHOTO
CKpEIIMBaHUA y APO30(DHUITBD».

IIpakTuyeckass paGora  «lM3yueHue  pe3ylnbTaToB  JUTHOPUIHOTO
CKpEIIMBaHUA Y IPO30(DHUITBD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumoneiicTBue reHoTHMIA W cpenbl Opu  (GopMupoBaHUU (EHOTHUIIA.
N3menunBOoCTh Npu3HAaKoB. KadyecTBEHHBIE M KOJWYECTBEHHBIE NMPHU3HAKU. Bubl
W3MEHUMBOCTH: HEHACJICACTBECHHAS M HACJICCTBCHHASI.

MopaudukanuonHass U3MEHYMBOCTh. Ponb cpeasl B (GOpMUPOBAHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peakiuu npusHaka. BapuarrioHHbIN
psan u BapuanmonHas kpuBasi (B. Moranncen). CoiicTBa MOIu(UKAIMOHHON
W3MEHUYHMBOCTH.

I'eHoTHIIMUECKAst M3MEHUMBOCTh. CBOMCTBA TCHOTUIINUECKON N3MEHUNBOCTH.
Buapl reHOTUTIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOuHaTuBHasT M3MEHYMBOCTH. Mei03 W MOJIOBOM TMPOIIECC — OCHOBA
KOMOWHATUBHONW M3MEHUYNBOCTH. POJIb KOMOMHATUBHON N3MEHUYUBOCTH B CO3JaHUH
TCHETHYECKOr0 pa3Hoo0pa3us B Mpeieiax OTHOr0 BUIA.

MyTanmoHHass W3MEHYMBOCTb. BuHIBI MyTalnuil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHIAYUMPOBAHHBICE MyTallMu. SlaepHble U
nUTOoIUIa3MaTuyeckue myrtanuu. ComMaTHyecKUe M TMOJOBble MyTauuu. [IpuunHbI
BO3HUKHOBEHHsS MyTanuid. MyTareHpl W WX BJIMSHUE HA OpPraHU3MBbI.



3aKOHOMEPHOCTH MYTAalMOHHOI'O Ipoliecca. 3aKOH T'OMOJOTMYECKHUX pPSAIOB B
HacienctBeHHOW u3MeHunBoctu (H.W. BaBunoB). BHesdnepHas W3MEHUMBOCTH U
HACJICICTBEHHOCT.

OnueceHemuxa U 9NUSEHOMUKA, pOJb dNULeHemuyeckux @axkmopos 8
HACc1e008aHUU U U3MEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOB Y OP2AHUIMOB.

JleMoHCTpanun

[Toptpersr: I'. ne ®pus, B. Uoranucen, H. 1. BaBuios.

Tabmuubl u  cxembl: «Bunmbl u3MmeHuunBoctH», «MoaudukaroHHas
U3MEHYUBOCTbBY, «KombunaTuBHas U3MEHYUBOCTbBY, «Mero3y,
«OmnogoTBopeHuey, «I'eHeTnueckue 3a00aeBaHus YeIoBeKa», « Buabl myTamuii.

OOopynoBaHue: XKMBbIE W TepOapHbIE AK3EMIUISIPbl KOMHATHBIX PacTEHHIA,
pUCYHKH ((poTorpadum) )KUBOTHBIX C Pa3IUYHBIMUA BHJIAMHU U3MEHYUBOCTH.

JlaGopaTopHuast padora «HccnenoBanue 3aKOHOMEPHOCTEU
MOIU(UKAIIMOHHOW W3MEHYUBOCTU. llocTpoeHne BapHallMOHHOIO psiia U
BAPUALIMOHHOW KPUBON».

IIpakTnueckass padora «Myrtammu y Jpo3oduiibl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTnka yesi0BeKa

Kapuotun uvenoBeka. MexayHapoaHas IporpaMMa HMCCJIEAOBaHUS T€HOMa
yeraoBeKa. MeTonpl  M3y4YEHHs] TEHETHKM  YEJOBEKAa: TIE€HEAIOTMYECKH,
OJTM3HEIIOBEIN, IIMTOreHETUYECKU, MOMYJISIIMOHHO-CTATUCTUYECKHU,
MOJIEKYJIIPHO-TE€HETUYECKHM. CoBpemMeHHOE OIIPENICIICHUE IreHOTHUIIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, N'€HOTUIIMPOBAHUE, B TOM YHCIIE C IOMOILBIO
[T11P-ananu3a. HaciaencTBenHble 3a00iIeBaHUs YellOBEeKa. | eHHbIC 1 XPOMOCOMHBIC
OONe3HH 4YeloBeKa. boJie3HM C HAClEACTBEHHOM MpepacioyioKEHHOCTHIO.
3HaYeHNE MEAULMHCKON T€HETUKHU B MPENOTBPAIICHUN U JICYEHUH T€HETUYECKHUX
3a0oyieBaHU uesoBeka. MeauKo-reHeTUYeCKOe KOHCYJbTupoBaHue. CTBOJIOBBIE
KJIeTKH. [IoOHATHE «TeHEeTHYEeCKOro rpy3a». DTHYECKUE aCIEeKThl UCCIIEIOBAaHUN B
00J1aCTH peJaKTUPOBAHUS F€HOMA M CTBOJIOBBIX KJIETOK.

['enetnueckue (akTopbl MOBBIIMIEHHONW YYBCTBUTEIBHOCTH YeEJIOBEKa K
bu3MYecKOMy U XUMHUYECKOMY 3arpsi3HEHUIO OKpy»Karouieil cpefpl. ['eneTnueckas
IIPEAPACIIONIOKEHHOCTD YEI0BEKa K ITaTOJIOTHsAM.

JleMmoHcTpanuu

Tabmuubl u cxemsl: «Kapuotun denoBeka», «MeToabl U3yUYeHUs] T€HETUKU
yesioBeKay, «l eHeTnyeckue 3a001eBaHUs YEIOBEKAY.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POJOCIOBHOW.

Tema 15. Cestekuusi OpraHusMoB

JlomecTukanys u ceaekuus. 3apoKICHHUE CENEKIUN U JOMECTUKALMU. Y YEHUE
H. . BaBunoBa o lleHTpax NPOUCXOXICHHUS W MHOT000pa3us KyJIbTYPHBIX
pactenuii. Posb cenexkuum B cO34aHUM COPTOB PACTEHUI U OPOJ )KUBOTHBIX. COPT,



nopoja, MTaMM. 3aKOH TOMOJIOTMYECKUX PSAJIOB B HACJIEICTBEHHOW N3MEHYMBOCTH
H. W. BaBunosa, ero 3HaueHue JJ1si CENEKIIMOHHON paOOTHI.

MeTtoapl cenekunoHHONW paboTel. MCKycCTBEHHBI OTOOp: MacCOBBIM U
WHVBUIY AJIbHBIN. Oranbl  KOMOWHAUMOHHOW  cenekuud.  VcnbiTanue
npousBoAuTeNIed MO TOTOMCTBY. OTOOpP MO TEHOTHIY C IOMOIIBIO OIICHKU
¢dbeHoTHa TOTOMCTBA U OTOOP IO TeHOTHUITy ¢ momotibio aHanm3a JJHK.

HcKyccTBEHHBIE ~ MyTareHe3 Kak  METOJ  CEJIEKUMOHHOW  padoThI.
PaninanimoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTAlUN Y KyJbTYpPHBIX
dbopm opranusmoB. Vcrnosb30BaHME TE€HOMHOTO PEIAaKTUPOBAHUS U METOOB
pekoMOuHanTHBIX JIHK 117151 mosrydenust iCXOAHOTo MaTepurana ajisi CEeJIeKIUU.

[Tomyuyenue MOJIUTUTOU/IOB. BuyTtpuBugoBas ruopuan3aLus.
bu3KkopoACTBEHHOE — CKpelMBaHue, wWin  uHOpuauHr.  HepoactBenHoe
CKpelIMBaHue, Wid ayTopuauHr. ['erepo3uc u ero npuuuHbl. Mcnonb3oBaHue
rerepo3uca B cenekuuu. OtnanéHHas rubpunusaunud. Ilpeononenue Oecruiogus
MEKBHUAOBBIX THOPUAOB. JIOCTHKEHHS CEIEKIIMU PACTCHUMN U )KUBOTHBIX. «3enéHas
DeBONIOYUAY.

CoxpaHeHHE U N3yYEHUE FT€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUIN U UX
JUKUX pOJUYEH JIJISl CO3/ITaHUSI HOBBIX COPTOB U TUOPHUIOB CEIbCKOXO3SICTBEHHBIX
KYIbTYyp. H3yuenue, coxpaweHue u YnpagieHue 2eHemudyecKumu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMbBICTIOBbIX  JCUBOMHBIX 6 Yeaiax VIAVYULeHUs
Cyuecmeyowux u Cco30aHusi HO8bIX NOPOO, JUHULL U KPOCCO8, 8 MOM HYUcle C
NPUMEHEHUEM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aAHUU, Nepedo8blx uoel U
NepCneKmueHbIX MexHoI02UlU.

JlemoHcTpanuu

[Toptpers: H. U. BaBunos, . B. Muuypun, I'. [. Kapneuenko, II. II.
Jlyxbsinenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuibl u cxembl: «L{eHTpBI TPOUCXOKIECHUS U MHOTO00pa3usi KyJIbTYpPHBIX
pacTeHuil», «3aKOH TOMOJOTHYECKUX PSIOB B HACIEACTBEHHOW HW3MEHUHMBOCTH,
«Metogpl cenexkuun», «OTnanénHas rudpuauzanus», «MyTareHes3y.

JlaGoparopHasi padora «l3ydeHue cOpToB KyJbTYPHBIX PACTCHUN U MTOPOJ
JIOMAITHUX KUBOTHBIX).

JlaGopaTopHasi padora «/3yueHre METO/IOB CEJICKIIUUA PACTCHHIN.

IpakTnueckas padora «IIpuBuBKa pacTeHUID.

Ikckypeusi «OCHOBHBIE METOIbl M JIOCTHKEHHUS CEJEKUHMHU PACTEHUH U
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHIUIO, IJIEMEHHYIO bepmy,
COPTOUCTIBITATEILHBIM YYaCTOK, B TEIUIMYHOE XO3SWCTBO, B JIAOOPATOPHUIO
arpOyHUBEPCUTETA WIM HAYUYHOTO LICHTPA)».

Tema 16. BuoTexHoJI0TMs U CHHTETHYECKAS OMOJIOTUS

OOBEKThI, MCHOJb3yEeMble B OHOTEXHOJIOTMM, — KJIETOYHbIE U TKaHEBbIE
KYJIbTYPBIL, MUKPOOPTaHU3MBI, 170:¢ XapaKTEpUCTHKA. TpagumonHnas
OuoTexHoNOTHs:  XJeOOMeueHue, TMOMyYeHHE KHCIOMOJOYHBIX MPOAYKTOB,



BUHOAenue. MukpoOuonornyeckuii cuHte3. OOBEKTHl MHKPOOHMOJOTHYECKHUX
texHosorui. [Ipon3BoACTBO OeKa, aAMUHOKHUCIIOT ¥ BATAMUHOB.

Co3nilaHre TEeXHOJOTMid U MHCTPYMEHTOB IIEJICHANPABICHHOIO U3MEHEHHS H
KOHCTPYHPOBAHUS T€HOMOB C LIEJIBIO MTOJYyYEHUs OPraHU3MOB U UX KOMIIOHEHTOB,
COJEpIKaINX HE BCTPEYAIOIIHUECS B IPUPOI€ OMOCUHTETUUECKUE ITYTH.

Kierounasa unxkeHepus. MeTonbl KyJlbTypbl KIETOK U TKaHEW PACTECHUU H
KUBOTHBIX. Kpuobanku. ComaTudeckass TruOpuAu3alMs W COMATHYECKUN
smOpuoreHe3. lcronb30BaHWE TaluIOWIOB B CEIEKUUU pacTeHuu. [lonyuenue
MOHOKAOHANbHBIX anmumein. Mcnonv3oeanue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX
aumumen 6 meouyune. VICKyCCTBEHHOE OIUIOJOTBOpPEHHE. PekoHCTpyKuus
AWILIEKIETOK U KJIOHUPOBAHUE KUBOTHBIX. MeTOA TpaHCIUIAHTALIMM SIJEP KIIETOK.
Texnonocuu 0300po6nenus, KyabmueUpo8aHus U MUKPOKIOHANbHO20 PASMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbIMYP.

XpoMOCOMHass M TeHHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha U
koHcTpyupoBanue pekomouHanTHbix JIHK. Cozoanue mpanceennvix opeanuzmos.
JloCcTr)eHuns 1 MepCIEKTUBBI XPOMOCOMHOM ¥ TEHHOW MHKEHEPUN. JKOJIOTHUECKNE
Y 3TUYECKHUE NPOOJIeMbl TEHHOW UHKEHEPUU.

Menunuuckue OuotexHonoruu. [loctrenomuas nudposas meauruHa. [11[P-
JUarHocTuka. MeraOOoJOMHBIM aHajau3, TEeHOLIGHTPUYECKUM aHaliu3 MpoTeoMa
YeJoBeKa JUIsl OLIEHKM COCTOSIHUSL €ro 3J0poBbs. Mcmonb30BaHHWE CTBOJOBBIX
kieTok. TaprerHas Ttepanusi paka. 3D-Omoumxenepus s pa3pabOTKU
(GyHIaMEHTaJIbHBIX OCHOB MEIMIIMHCKUX TEXHOJOTHH, CO3/aHUs KOMILJIEKCHBIX
TKaHE COueTaHWEM TEXHOJIOTHM TPEXMEpHOro OMompuHTHHTa U ckaddonaunara
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3nanue BEKTOPHBIX BaKIMH C 1EJbI0 O0ecreueHus] KOMOMHUPOBAHHOMU
3amuThl OT Bo3Oyauteneid OPBU, yctaHoBieHHE MOJIEKYJSAPHBIX MEXAHU3MOB
dbynkunonupoanusi PHK-conepkamux BUPYCOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JleMmoHCTpau UM

Tabnuupl u cxemsbl: «Mcnoab30BaHNEe MUKPOOPTAHU3MOB B NMPOMBIIIIIEHHOM
POU3BOACTBEY, «KieTouHas nuxeHepus», «I'eHHast HHXXEHepUsD».

JlabopaTtopHnasi pa6ora «l3yueHne 00bEeKTOB OMOTEXHOIOTHI.

IpakTnueckas padora «lloyyeHrne MOJOYHOKHUCIBIX TPOTYKTOBY.

Jdkckypeusi «buoTexHonoruss — BaKHEWIIas MPOU3BOIAUTENbHAS CHUia
COBPEMEHHOCTHU (Ha OMOTEXHOJOTUYECKOE TPOU3BOICTBO)».



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
BNOJIOTX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OOy4YaronMMHUCSE TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUsl: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTMYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPaMMBI IO OHMOJIOTHH
BBIJICJICHBI CIIEAYIONIME COCTABIISAIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
IPaKIaHCKON UJIEHTUHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOONpPEACNCHUIO, Haluuyue Mmomusayuu K OOYYEHUIO  OHOJIOTHH,
yeneHanpasienHoe paszsumue BHYTPEHHUX YOEXKICHUU JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAJAMIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb 00YUYAIOIUXCSl PYKOBOJACTBOBATHCS B CBOEH
JEATEIIBHOCTH 1I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAaMH, MPUCYIIUMU CHUCTEME
OMOJOTUYECKOTO 00pa30BaHUS, HAIUYUE NPABOCO3HAHUS DKOJIOTUUECKON KYJIbTYPHI,
cnocooHocmu cmagums eI U CTPOUTH )KU3HEHHBIC TJIAHBDI.

JInyHOCTHBIE PE3yJIbTaThl OCBOEHUS MTPOTPAMMBI IO OUOJIOTUH JJOCTUTAIOTCS B
CAMHCTBE YYEOHOW U BOCMUTATEIBHOW JCSATEIBHOCTM B COOTBETCTBHHM C
TPAAULUOHHBIMUA POCCUICKHUMU COLMOKYJIbTYPHBIMU, HCTOPUUECKUMHU U TyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUJIaMU U HOPMaMHU
MOBEJICHUSI W CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUS, CAaMOBOCIIUTAHUS U
CaMOpa3BUTHUsSA, PAa3BUTHUS BHYTPEHHEH TMO3UIMU JIMYHOCTHU, NATPUOTH3MA U
YBOKEHUS K 3aKOHY W IMPABOIOPSAIKY, YEJIOBEKY TPyJa U CTaplIeMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHUS K KYJIbTYPHOMY HACIEIUI0 U
TPaJULUsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir PDenepaiuu, npupoae u
OKpYXaroUIen cpee.

JInyHOCTHBIE pe3ybTaThl OCBOEHHUSI ydeOHoro mpeamera «buosorusy
JIOJDKHBI OTPaXkaTh TOTOBHOCTh M CITIOCOOHOCTH OOYYArOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMW, TO3WTHUBHBIX BHYTPEHHHUX  YOEKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peaiv3allii OCHOBHBIX HaIpPaBIICHHUI
BOCIIUTATEIBHOU €SI TEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaaaHCKOro BOCIMTAHUS

c(hOpMUPOBAHHOCTH TPAKIAHCKOM MO3UIIUKA O0YYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YWJICHA POCCUICKOI0 OOIIECTBA;

OCO3HAHME CBOMX KOHCTUTYITMOHHBIX MTPaB v 00S3aHHOCTEH, YBAXKCHHE 3aKOHA
U TIPaBOIOPSIKA;



TOTOBHOCTBH K COBMECTHOU TBOPUYECKOU NEATEILHOCTH MPHU CO3TaHUH YISOHBIX
MPOCKTOB, PEIICHHMH YyYeOHBIX U TO3HABATEIBHBIX 3a7a4, BBITIOJHECHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH  OMNpPEACNATh COOCTBEHHYIO IMO3MIIMIO IO OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYHUTHIBATh B CBOMX JEUCTBHSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJICH C Pa3HBIMHU YOCKIECHUAMU, KyJIbTYPHBIMUA LICHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOTO BBIIOJHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKHUTEIbHOTO
OTHOILIEHHSI K MHEHHUIO OINMOHEHTOB TMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OHOJIOTMYECKOTO COICPKAHUS;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOU MJEHTUYHOCTH, TAaTPUOTU3MA,
YBQ)XEHHUS K CBOEMY Hapoly, YyBCTBAa OTBETCTBEHHOCTH Tiepesl PonuHoiu, ropoctu
3a CBOM KpaH, cBOIO PoauHy, CBOM SI3BIK M KYJIBTYPY, NMPOIUIOE M HACTOSLIEE
MHOT'OHAIIMOHAJIBHOr0 Hapoaa Poccuy;

LIECHHOCTHOE OTHOWIEHUE K MIPUPOJHOMY HACIICIUIO U MaMATHUKAM IIPUPOIBI,
JIOCTIXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OILICHUBATh BKJIAJl POCCUUCKUX YUYEHBIX B CTAaHOBJICHUE W
pa3BuTHE OWOJIOTWMH, TOHMMAaHHUS 3HAYEHHS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIIEeCTBa;

ujeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3ammuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyIb0Y;

3) TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

OCO3HAHUE YXOBHBIX IECHHOCTEU POCCUICKOT0 HAPOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIMI0O M TMPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTUPYACH Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTHY;

OCO3HAHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUYUBOTO OYIyIIETO;

OTBETCTBEHHOE OTHOLIEHHUE K CBOUM POJMUTENSAM, CO3JJaHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaauuusMu HaposioB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHUH;

IMOHMUMAaHHUE YMOLMOHAIIBHOTO BO3JICUCTBHS KUBOU MIPUPOIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIICHUE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JINYHOCTH;



S) ¢usuyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPHI 310POBbS U
IMOLMOHAIBHOIO 0J1ArONOTy YU :

MOHMMAaHUE U peann3aliys 310pOBOro 1 6€30macHOro o0pas3a *Ku3HU (310pOBOE
NUTaHue, COOJII0IEHNE TUTUEHUYECKUX MPABUI U HOPM, cOaJTaHCUPOBAHHBIN PEKUM
3aHATHM W OTHbIXa, peryjsipHas (Qusuyeckas akTUBHOCTh), OEpPEKHOTO,
OTBETCTBEHHOTO M KOMIETEHTHOTO OTHOIICHHUS K COOCTBEHHOMY (pU3MUEeCKOMYy U
IICUXUYECKOMY 3/I0POBBIO;

MOHMMAHUE LEHHOCTH MPaBUJI HWHIWBUAYAJIBHOTO U  KOJUIEKTUBHOIO
0e30MacHOro MOBEJICHUS B CUTYallUAX, YTPOXKAIOIIUX 3JOPOBBIO U KU3HU JIIOJICH;

OCO3HAHHUE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YHOTpPEOJICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPYAY, OCO3HAHUE LICHHOCTH MacTepCTBa, TPYA0I00HE;

TOTOBHOCTh K AaKTHUBHOM JEATEIBHOCTH TEXHOJIOTMYECKOM M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO JIESITEIbHOCTB;

MHTEpEC K pa3InyHbIM cpepaM MpoPhecCHOHAIBHON AESITENbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIK BBIOOpP Oyaymedl mnpodeccun U pealn30BHIBATH
COOCTBEHHbIE KM3HEHHBIE TUIAHBI;

TOTOBHOCTh W CIIOCOOHOCTH K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3K0JIOTM4eCKOI0 BOCIIUTAHMSA

HKOJIOTUYECKU 11e7IeCO00pa3HOe OTHOLICHHE K IPUPOJIE KaK UCTOUHUKY JKU3HU
Ha 3eMJie, OCHOBE €€ CylIECTBOBAHUS;

MOBBIIIEHUE YPOBHA HKOJOTMYECKOM KYyJIbTYphbl: MNPUOOPETEHUE OIbITa
IUIAHUPOBAHMSI TOCTYNKOB M OLEHKM MX BO3MOKHBIX TMOCIEICTBHMA st
OKPYIKarOIIEH CPEIbI;

OCO3HaHHUE TJI00AJIBHOTO XapakTepa IKOJOTHYECKUX MpoOsieM M MyTell ux
pEelLIeHHUS;

CIIOCOOHOCTH UCIIOJIB30BATh MPUOOpPETAEMBbIE TPU NU3YUEHUU OMOJIOTHH 3HAHUS
M yMEHUS T[pU  pElIeHHH Npo0sieM, CBSI3aHHBIX C  PAIMOHAIBbHBIM
IPUPOJIOTIOIB30BaHUEM  (COOJIIOJIEHHE  MpaBU  MOBEIEHUS B IPUPOJIE,
HaIlpaBJIEHHBIX HA COXPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXPaHy BHIOB,
IKOCUCTEM, Orochepsl);

AKTUBHOE HENPUATHUE IEUCTBUM, IPUHOCAILIUX BPE OKPYIKAIOLIEN IPUPOTHOU
cpene, yMeHHe IMPOrHO3UPOBAaTh HEOJIArONPHUATHBIE 3KOJOTHUYECKHE MOCIEACTBHS
MPEeANTPUHUMAEMBIX JICMCTBUM U MIPEAOTBpAIATh UX;

HaJIM4HUE PA3BUTOIO 3KOJIOIMYECKOT0 MBIIUICHHUS, IKOJIOTMYECKON KYJIbTYpHI,
ombITa NEATEIIbHOCTH AKOJIOTHYECKOHN HAITPaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBaTbCSA MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU



MPAKTUKE, TOTOBHOCTU K YYAaCTHIO B MPAKTUUECKOMN NIESITEIHbHOCTH SKOJIOTMYECKON
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJIbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEI0 MECTA B MOJHUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM U YMTATEIBCKOM KYJbTYphl KakK CpEACTBa
B3aMMOJICUCTBUS MEXY JIObMU U TTO3HAHUS MUPA;

NOHUMAaHUE CHeuupuKu OHOJOTUM KaK HAyKd, OCO3HaHUA €€ poJiu B
GbopMHpPOBaHUN PALMOHAIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3JIaHUU IIEJIOCTHOTO
MpEACTaBICHUS] 00 OKPYXaIoIeM MHpPE KaK O €AMHCTBE IMPHUPOJIbI, YeJOBEKa U
oOllecTBa, B TO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUU mpodeM
COXpaHEHUS TPUPOITHOTO PABHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTU OMOJIOTUU JJII COBPEMEHHOM IMBUIIM3AIUU:
o0OecrieueHus: HOBOTO YPOBHSI Pa3BUTHUS MEIUIIMHBI, CO3J]aHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pElIaTh PECYpCHbIE  MPOOJEMBI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTeH BBIXOJIa U3 TI00ATBHBIX IKOJOTHUECKUX MPOOIeM U
oOecrieueHusi  Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBLHOMY
WCIIOJIb30BAHUIO TIPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OWUOJOTMUECKUX 3HAHUM B IEJAX
MOBBINMICHUS OOIIEH KyJbTYphl, €CTECTBEHHO-HAyYHOW TI'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHON TPaMOTHOCTH OOydarommxcs, GopMHpPyeMOi
IPU U3y4YEeHUU OUOJIOTHH;

MOHMMAHHUE CYIIHOCTH METOJIOB MO3HAHUS, UCTOJb3yEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIOJNb30BaTh TMOJydyaeMble 3HAHUS [JIs aHalu3a u
OOBSICHEHUS SIBIICHUN OKPYXAIOIIEro MUpPa U MPOUCXOISAIINX B HEM U3MEHEHHH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIFOUEHHS Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOITUXCS JAHHBIX C 1IeJIbIO MOTYUYEHHUS TOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BATh OMOJOTUYECKUE 3HAHMS JUIs
peleHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAaHHUE LIEHHOCTH HAYYHOU ESTEIbHOCTH, TOTOBHOCTh OCYIIECTBIISThH
MPOEKTHYIO U UCCIIEA0BATEIBCKYIO AESTEIbHOCTh NHIAUBUAYAIBHO U B TPYMIIE;

TOTOBHOCTh M CIIOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM0OOOpa30BaHUI0, K aKTUBHOMY TOJYYEHUIO HOBBIX 3HAHMM MO OHWOJOTHM B
COOTBETCTBHH C KU3HECHHBIMH IMOTPEOHOCTSIMHU.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yabTaThl OCBOCHHS ydeOHOTO mpeameta «buomorus
BKJIIOYAIOT: 3HAYMMble i1 (OPMHPOBAHUS MHUPOBO33PEHUS OOyYAIOIIMXCA



MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHAYYHBIC TOHATHS, OTPAKAIOIIUE
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHpa H CHEeONU(PUKYy METOJO0B TIO3HAHUS,
WCITOJIb3yeMBIX B €CTECTBEHHBIX HayKaxX (BEIIECTBO, DHEPTHs, SBJICHHE, TPOIIECC,
CUCTEMa, Hay4YHbIN (pakT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
uccienoBanue, HabJoIeHne, U3MEPEHHUE, IKCIIEPUMEHT U APYTHE); YHUBEPCAIbHbBIE
y4eOHbIe JeHCTBUSA (ITO3HABATEIbHBIC, KOMMYHHKATHUBHBIC, DPETYJSITUBHBIC),
oOecrieunBaromme GopmMupoBaHue yHKIIMOHATPHOW TPAMOTHOCTH M COITMATBLHOM
KOMIIETEHIIUM ~ OOYYarOMIMXCS; CHOCOOHOCTh  OOyYaroluXcsi — HCIOJIb30BaTh
OCBOCHHbBIE MEXKIUCIUIIIMHAPHBIEC, MUPOBO33PEHUYECKUE 3HAHUSI U YHUBEPCAJIbHBIC
y4eOHbIE IEUCTBUS B TO3HABATEILHON M COLIUANIbHOM MpPaKTHKE.

B pesynbrate nzydeHus OMOJI0THH Ha YPOBHE CPEAHETO 00111ero 00pa3oBaHus
y oOydaromierocsi OyayT chOpMUpPOBaHbl [MO3HABATENIbHBIE YHUBEPCAJIbHbBIC
y4ueOHbIE JEHCTBUS, KOMMYHHUKAaTHBHBIC YHUBEpCaJbHbIE YydeOHbIC JICHCTBUSA,
peryJsiTUBHbIC YHUBEPCAIbHbIC YUeOHBIC IEHCTBHSI, COBMECTHAS IEATEIbHOCTD.

MeTtamnpenMeTHbIE PE3yJIbTaThl OCBOCHHS TMPOTPAMMBI CPEIHETO OOIIero
00pa30BaHUsl TOJKHBI OTPaXKaTh:

OBaaneHue YHHUBepPCAJIbLHbIMH yueOHBIMU NMO3HABaTeJbHBIMH
AEeCTBUAMM:

1) 6a3oBbIe JJOTHYECKHE TCHCTBHUS:

CaMOCTOATENLHO  (OopMyNIHpOBaTH W aKTyaIM3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPHUEMBI JIOTUYECKOTO MBINIJICHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHU, O00OIICHUS ), PACKPBIBATH CMBICT
OMOJOTUYECKUX TMOHATUM (BBIIETSATh UX XapaKTEpHbIE MPU3HAKW, YCTAHABIIMBAThH
CBSI3H C IPYTUMH TTOHATHSIMH );

OTIpENCNATh 1ETU JeATEILHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSTEIHHOCTU C TTIOCTABICHHBIMU LIETISIMU;

UCITI0JIb30BaTh OMOJOTUYECKUE TTOHATHUS IS OOBsICHEHUSI (DaKTOB U SBJICHHIA
YKWBOW MPUPOJBI;

CTPOUTH JIOTHUECKHE pPacCyXIeHUs (MHIYKTUBHBIC, IEAYKTUBHBIC, IIO
aHAJIOTUH), BBIABJIATh 3aKOHOMEPHOCTH W TIPOTHBOPEYHMS B pPaccMaTPHUBAEMBIX
SBJICHUSIX, (DOPMYTUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTH CXEMHO-MOJIEIIbHBIE CPEACTBA ISl TPEACTABICHHS CYIIIECTBEHHBIX
CBA3€Hi W OTHONIEHWH B M3y4aeMbIX OHOJIOTMYECKHMX OOBEKTaX, a TaKkKe
MPOTUBOPEYHMI PA3HOTO pOja, BBIABICHHBIX B PA3JIMYHBIX HWH()OPMAIIMOHHBIX
HMCTOYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C YYETOM aHAIM3a WMEIOIIUXCS
MaTepHaIbHBIX U HEMAaTePUATIBLHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBHI B I€SITEIbBHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIHTATOB
LEJSIM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESITEIbHOCTH;



KOOPAMHHUPOBATH U BBITIOJIHATH paObOTy B YCIOBUSIX PEAIbHOTO, BUPTYaJIbHOTO
¥ KOMOWHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE ICHCTBUS:

BJIAJIE€Th HABBIKAMH y4e€OHO-MCCIIEIOBATEIBCKON U MPOESKTHOM JESITEIbHOCTH,
HaBbIKAMHU  paspelieHusi mpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY ITOMCKY METOJI0B PEUICHUS] IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IMYHBIX METOJ/IOB MTO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHbIE BHUJBI JCSITEIBHOCTH 10 TMOJYYEHHIO HOBOTO
3HAHMS, €r0 HWHTEpPHpeTalMH, MNpeoOpa3oBaHUI0 U NPUMEHEHHIO B YUYEOHBIX
CUTYaLMsIX, B TOM YHCIIE IPU CO3/IaHUH YUEOHBIX U COLMATIBHBIX IPOEKTOB;

dbopMUpOBAaTh HAYYHBIM TUI MBIIUICHHUS, BIAeTh HAYYHOH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTb M (HOPMYIHpPOBaTH COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
TESITEIbHOCTH U )KU3HEHHBIX CUTYAIIHIX;

BBISIBJIATh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHUS, HAXOAUTh apTyYMEHTHI JJIs J0Ka3aTeIbCTBAa CBOUX
YTBEPKACHUM, 3aJaBaTh MapaMeTpPbl U KPUTEPUH PEIICHHUS;

aHAJIM3UPOBaTh MOJYYEHHbIE B XOJE pEUICHUs 3a7aud pPe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYIIECTBIIATh LEJICHAINIPaBICHHbII TMOUCK MEepeHoca CPEACTB M CIHOCOO0OB
JEHCTBUS B MPOPECCUOHANBHYIO CPELLY;

yMETh MEPEHOCHUTh 3HAHUS B IO3HABATEIbHYIO M NPAKTHYECKYHO O00JIACTH
KU3HEIEATEeIbHOCTH;

YMETbh MHTETPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00sacTei;

BBIIBUTaTh HOBBIE HJIEW, NpeularaTh OPUTHHAIbHBIE MOJAXOAbl U PELICHHUS,
CTaBUTh MPOOJIEMBI U 3a/1a4H, JAOMYCKAIOIINE aJbTEPHATUBHBIE PELICHUS.

3) pabora ¢ uHpopmManmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(POpMAIMK (TEKCTE YU4EOHOTro
nocoOusi, HAy4YHO-TIOMYJISIPHOM JuTeparype, OHOJOTMYECKUX CIIOBapsixX U
CIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHAIM3HpPOBATh
UHGOPMAITHIO PA3IMIHBIX BUIOB U (POPM IPECTaBICHUS, KPUTUYECKU OIEHUBAThH
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;

(bopMyIIMpOBaTh 3alpOChl U MPUMEHATh Pa3IMYHbIE METOMAbI MPU MOUCKE U
otOope Omosornueckor uHGOpPMAIMU, HEOOXOIUMOM NIJIsi BHIMOJHEHUST YUEOHBIX
3ajady;

npUOOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIIEHCTBOBAThH KYJIbTYpPYy aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MIOMCKOBBIX CUCTEM;



CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMalbHYIO  (OpMy  MpEACTABICHUS
Oononornyeckon nHGopMauu (CXeMbl, TpaduKh, THArPaMMBbI, TAOJIHAIIBI, PUCYHKHU H
Jpyroe);

UCIIOJIb30BaTh HAyYHbIM fA3BIK B KayecTBE CpeAcTBa Npu paboTe cC
Ovonornyeckod HHPOpMaLUEH: MTPUMEHATh XUMHUYECKHE, (U3UYECKUEe U
MaTeMaTHYeCKUe 3HAaKH U CUMBOJIBI, (hopmyIbl, abOpeBHAaTypy, HOMEHKIATYpY,
UCIIOJIb30BaTh U IPeoOpa3oBbIBATH  3HAKOBO-CHMBOJIMYECKHE  CpPEICTBA
HarIsiAHOCTH;

BJIAJ€Th  HAaBBIKAMM  paclo3HaBaHUS M 3alUThl  WH)OpMaIuw,
nH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OBJaeHne yHHBEPCAIbLHBIMIA KOMMYHHMKATHBHBIMM JI€/iCTBUSIMU:

1) o0menme:

OCYIIECTBJISATh KOMMYHUKAIIMK BO BceX cepax KU3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOTe WM JUCKYCCHM MO CYILIECTBY OOCYKIaeMol TeMbl (yMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYKJIEHUS OTHOCHUTEJIbHO BBINOJIHEHUS MpeiaraeMon
3aJlay, YUYUTHIBaTh UHTEPECHl U COTJACOBAHHOCTH MO3HMIMHI JIPYTUX YYAaCTHUKOB
JIMajora Wik JUCKYCCUN);

pacro3HaBaTh HEBEpOAJIbHBIE CpEJCTBA OOIIECHUs, TOHMMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHHUS KOH(JIMKTHBIX CUTYyaIuH,
YMETh CMSITYATh KOH(DJIMKTHI U BECTU NEPETOBOPHI;

BJIAJETh Pa3IM4YHBIMU CIOCOOAMHU OOILIEHUS M B3aUMOJCUCTBUS, MOHUMATh
HaAMEPEHUS JIPYTUX JIOJIEH, MPOSBISATh YBAKUTEIHLHOE OTHOIIIEHUE K COOCCETHUKY
U B KOPPEKTHOU Popme hopMyITupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHS C HCIIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1esITeJIbHOCTh:

MOHMMATh M KCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUILYAIBHOU
paboThI U pelIeHUU OUOJIOTHUYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIMMOCTh
MPUMEHEHUS TPYIIIOBBIX (DOPM B3aUMOJICHCTBUS TIPHU PEIICHUU yUeOHOU 3a1auH;

BBIOMpPATh TEMAaTHUKy M METOJAbl COBMECTHBIX JAECUCTBUU C Y4ETOM OOMIMX
MHTEPECOB M BO3MOKHOCTEHN Ka)KIOro YjieHa KOJUIEKTHBA;

NPUHUMATh 1€  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJMHHUPOBATH JICUCTBUSA II0 €€ JIOCTHUKECHHUIO: COCTABJATH IUIAH JCHCTBHM,
pacmpeneniarb pojaud € YY4ETOM MHEHHH YYacTHMKOB, OOCYXKIaThb pe3yJIbTaThl
COBMECTHOM paboThI;

OIICHMBATh KAYECTBO CBOETO BKJIAJIa M KAXKJIOTO YYaCTHUKA KOMAH/IbI B OOIITHIA
pe3ynbTaT Mo pa3paboTaHHBIM KPUTEPHUSIM;

npejJiaraTb HOBBIE MPOEKTHI, OLEHHBAaTh HUJEU C TMO3ULIUUA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYILLECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEACHHE B Pa3JIMYHBIX
CUTYaIHSIX, TPOSIBJISITH TBOPYECTBO U BOOOpaKEeHNE, OBITh MHUIIMATUBHBIM.



OBJ1aJIeHH e YHUBEPCAJIbHBIMHU PEryJSITUBHBIMU ACHCTBUSIMM:

1) camoopranuzanms:

WCITOJIB30BaTh OHOJIOTMYECKUE 3HAHWS JUIsl BBISIBICHUS TIPOOJIEM W UX
pelieHus B )KU3HEHHBIX U YYEOHBIX CUTYaIUsX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMUECKHX 3HAHUU I1I€JIEBbIE U CMBICIOBBIC
YCTAaHOBKHM B CBOMX JICMCTBUSIX M IMOCTYNKAX IO OTHOILICHUIO K KMBOW IPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITETIbHO OCYIIECTBIIATH MMO3HABATEIBHYIO NIEATEIBHOCTh, BBISBISATH
npo0eMbl, CTaBUTh U (POpMYIIMpOBaThH COOCTBEHHBIC 3a7]aul B 00pa30BaTEIbHON
JEATEIIbBHOCTH M )KU3HECHHBIX CUTYalUsX;

CaMOCTOSITETILHO COCTABJISITh IJIaH PEIICHUS MPOOIEMBI C Y4ETOM UMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANIOYTCHUM;

J1aBaTh OLICHKY HOBBIM CUTYAIUsIM;

pacuIMpsITh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEIITOYTCHHI;

JieJIaTh OCO3HAHHBIN BBIOODP, apryMEHTUPOBATh €0, OpaTh OTBETCTBEHHOCTH 3a
penieHue;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CrocoO0CTBOBaTh (OPMHUPOBAHUIO W TMPOSBICHUIO HIMPOKOW DSPYAMINH B
pa3HbIX O00JACTSIX 3HAHWM, TMOCTOSHHO TOBBINIATH CBOM OOpa30BaTEIbHBIN U
KYJIbTYPHBI YPOBEHb.

2) CAaMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CHUTYAallUsIM, BHOCUTb KOPPEKTUBBI B JIESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BIAJCTh HABBIKAMH  TIO3HABATENbHOW  pedJeKcuM KaK  OCO3HAHUS
COBEpIIIAEMBIX JCUCTBUA M MBICIUTEIBHBIX MPOILECCOB, WX pPE3yJIbTaTOB U
OCHOBAHUM, MCIOJIb30BaTh MPUEMBI pePICKCUM ISl OLIEHKU CHUTyalluu, BhIOOpa
BEPHOT'O PELICHUS;

YMETh OLICHUBaTh PHUCKU U CBOEBPEMEHHO INPUHUMATh PELICHUSA II0 HX
CHIDKCHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JIPyTUX NpPU aHAIN3E pPEe3yIbTaTOB
JIESITETbHOCTH;

3) npuHsATHE CeOsI M IPYIrUX:

MPUHUMATH ce0sl, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MPUHUMATh MOTHBBI M apPryMEHTHl JPYyTHMX MpPU aHAJIN3€ pPe3yJIbTATOB
JIESITEbHOCTH;

MPU3HABATh CBOE MPABO M MPABO JPYTUX HA OMINOKY;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP € TO3UIMH JPYTrOro YeJoBeKa.
HPEAMETHBIE PE3YJIbTATDBI

[IpeameTHbIe pE3yNbTaThl OCBOCHMS COJEPKAHMS Y4eOHOro mpeamera
«buonorus» Ha yrayOnEéHHOM ypOBHE OpPUEHTHPOBAaHBI Ha obOecreueHue



npoduiabHOro  o0ydeHust  oOyuwaroumxcs  Ouosormu. OHHM  BKJIIOYAIOT:
cneruuyecKkue i OMOJIOTHH HayYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 110
OCBOCHHIO, HHTEPIIPETAIIMN U TIPEOOPA30BAHUIO 3HAHWM, BUJBI JEATCILHOCTH ITI0
MOJIYYSHHUIO HOBBIX 3HAHUU U MX MPUMEHEHHUIO B PA3IMYHBIX YUYE€OHBIX, a TAKXKE B
peaNbHbIX XU3HEHHBIX cuTyauusx. lIpenMeTHbie pe3ynbTaTbl MPENCTABICHBI IO
rojam U3y4yeHUs.

[IpeameTHBIC pE3yNbTaThl OCBOCHUS y4ueOHOTO Tpeamera «buonorus» B 10
KJlacce NOJKHBI OTPAXKaTh:

cOPMHPOBAHHOCTh 3HAHUW O MECT€ W pPOJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWU €CTECTBEHHO-HAyYHOW KapTUHBI MHUpaA, B
MO3HAHWUU  3aKOHOB TPHUPOJBI W  pEIIeHHH TpobJieM  paluoOHaJIBLHOTO
MPUPOJIONIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OMOJIOTHH;

BJIAJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHUW, KOTOpas BKIJIIOYACT:
OCHOBOTIOJIAralomife OUOJIOTUYECKUE TEPMUHBI U TOHSTHS (KW3Hb, KIIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOpPETyJISIIUs, CaMOBOCIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, U3MEHUUBOCTh, POCT U pPa3BUTHE), OMOJOTHYECKUE TEOPUU
(xnetounast Teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHas Teopusl
HaciencrBeHHoctu T. Moprana), yuenus (H. WM. BaBunoBa — o nenTpax
MHOT000pa3us U MPOUCXOXKACHUS KyJIbTYPHBIX PACTEHHI), 3aKOHBI (€AMHOOOpa3us
MOTOMKOB TIE€PBOr0 TMOKOJIEHUS, PAaCHICIUICHUSI, YUCTOTHl TaMeT, HE3aBUCHUMOTO
HacienoBanuss [. MeHgensa, TrOMOJOrMYECKUX PSOOB B HACJIEICTBEHHOU
n3meHunBoctu H. Y. BaBuiioa), npuHIMMIBI (KOMITJIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMM METOJJaMH HAy4YHOTO IO3HAHMS, HUCIOJIb3YEMbIX B
OMOJIOTMYECKUX HUCCIEOBAHUSIX IKUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHUE,
HaOJII0/ICHHE, DKCIIEPUMEHT);

YMEHHE BBIICIIATH CYIIECTBEHHbBIE ITPU3HAKUA: BUPYCOB, KJIETOK MPOKAPUOT U
HYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OakTepuii, rpuOOB, paCTEHUHN, KUBOTHBIX U YEJIOBEKA, CTPOEHUS OPraHOB U CUCTEM
OpraHOB pACTCHMM, J>KMBOTHBIX, 4YeEJOBEKa, TMPOLECCOB KU3HEACITEIHLHOCTH,
MPOTEKAIOIIUX B OpraHU3Max PacTCHHUH, )KUBOTHBIX M UYEJIOBEKa, OMOJIOTHYECKUX
MPOIIECCOB: OOMEHa BemecTB (MeTabonn3M), MpeBpaIleHUs dHEPTUU, OPOKEHUS,
aBTOTPO(HOTO U TeTepoTPpOdHOTO TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, MeHo03a, TaMeTOTeHe3a, IMOpUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHS,
pa3MHOXKEHUS,  WHAWBUIyaJbHOTO  pa3BUTHUA  oOpraHu3ma  (OHTOreHe3a),
B3aMMOJICUCTBHS TEHOB, TE€TEPO3UCa, HUCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHaBJIMBAaTh B3aUMOCBSI3M MEXK]y OpPraHOMJAAMHU KJIETKHM U UX
GyHKIUSIMH, CTPOCHHEM KJIETOK PAa3HBIX TKAaHEWM W WX (YHKIUSIMH, MEXIY
OpraHamMM M CUCTEMAMHU OpPTraHOB Yy pACTCHHH, >KMBOTHBIX M YEJIOBEKA U HX
GyHKUMSIMH, MEXKIY CHUCTEMaMHd OpPraHOB U WX (PYHKIUSMHU, MEXIY 3Tarnamu
oOMEeHa BEIIECTB, dTaraMH KJIETOYHOTO IUKJIA U KU3HCHHBIX ITUKIIOB OPTAaHU3MOB,



JTamamMu SMOPUOHAIBLHOTO Pa3BUTHUS, TEHOTUIIOM U (EHOTUIIOM, (DEHOTHIIOM H
dakTopamu Cpesibl OOUTaHUS;

YMEHHE BBISBISATH OTIUYUTEIbHBIC MPU3HAKU KUBBIX CHCTEM, B TOM YHCIIE
pacTeHuM, >)KUBOTHBIX U YEJIOBEKA;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME apPTyMEHThI, OHOJIOTMYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJISl TOKA3aTENbCTBA POACTBA OPraHM3MOB Pa3HBIX
CHUCTEMaTUYECKUX TPYyII;

yMEHHUE peliaTb OMOJIOTUYECKUE 3aa4, BBISABISTh IPUUNHHO-CIIEICTBEHHbIC
CBSI3U MEXKJIy UCCIIEIyEMbIMU OMOJIOTUYECKUMH MPOIIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIbI U IPOTHO3bI HA OCHOBAHUU TIOJYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBINOJIHATh JTA0OPAaTOPHBIE M MpaKTUYECKHue padoThl, COOIOIAThH
MpaBuiia Mpy padboTe ¢ yueOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIJBUraThb TUIIOTE3bl, MPOBEPATh HX SKCIEPUMEHTAIBHBIMU
cpeacTBaMH, (GOpMyIupys LEeJdb HUCCIEJOBAHMS, AHAJIU3UPOBATH IOJyUYECHHBIE
pe3yNIbTaThI U ACNATh BBIBOJIBL;

YMEHHME Y4YacTBOBaTh B y4e€OHO-HCCIIEIOBATEIILCKOM paboTe Mo OMoJIoruw,
OKOJIOTUM YW METUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJBHBIX HAayYHBIX OOIIECTB, U
nyOJIMYHO  NOPEJCTaBISATh  MOJYYEHHbIE  pe3yslbTaThl Ha  YYEHHYECKHX
KOH(epeHIusX;

YMEHHE OIICHWBATh JTHYECKHUE AacCTEeKThl COBPEMEHHBIX HCCIECIOBAaHUI B
o0acTv GMOJIOTUHU U METUITMHBI (KJIOHUPOBAHKE, NCKYCCTBEHHOE OTIO0TBOPEHNE,
HaIpaBJIEHHOE N3MEHEHNE T€HOMA U CO3/JaHie TPAHCTEHHBIX OPraHNU3MOB);

yMEHHUE OCYIIECTBIIATh OCO3HAHHBIA BBHIOOp Oyayliel mpodeccuoHaTbHON
NeSITEIbBHOCTH B 00JIaCTH OMOJIOTMH, MEAMLIMHBI, OMOTEXHOJIOTUH, BETEpUHAPUH,
CENIbCKOTO XO3A1CTBA, MUIIEBON MPOMBINIIICHHOCTH, YTIyOIsTh MO3HABATEIbHBIHI
WHTEpEC, HANIPaBJIEHHBI HA OCO3HAHHBIA BBIOOP COOTBETCTBYIOLIEH Npodeccuu 1
OpoAODKEHHE OHOJIOTMYECKOTO 00pa3oBaHUSl B OpraHM3alUsaX CpPETHETO
PO eCCUOHATILHOTO U BHICIIETO 00pa30BaHUS.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanuecTBo 4acoB

HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIE (LM (POBbHIE)
Ne i/ Konrposbnsie IIpakrnyeckue
NMPOrpamMMblI Bcero o0pa3oBaTeIbHbIE PeCypChl
padoThI padoThbI
L 5 1 bubnunorexa LIOK
HOJIOTHA Kak Hayka https://m.edso0.ru/7f41c292
bubnunoreka LIOK
2 JKuBBbIC CHCTEMBI U UX U3YYCHHE 2 1 https://m.edsoo.ru/7f41¢292
bubnunoreka LIOK
3 Buonorus kietkn 2 0.5 https://m.edsoo.ru/7f41c292
bubnuoreka [{OK
4 XuMHUYecKasi OpraHu3aius KIETKA 10 1 https://m.edsoo.ru/7f41c292
bubnuoreka [IOK
5 Ctpoenne i QyHKIUH KICTKH 8 2 https://m.eds00.ru/7f41c292
OOMeH BelIeCcTB U NMPEBpaIllEeHUE SHEPTUU B Bubmorexa LIOK
6 9 1 https://m.edsoo.ru/7f41¢292
KIIETKE
Hacneacreennas ungopmanus u Bubmaorexa IIOK
7 ) 9 0.5 https://m.edsoo.ru/7f41c292
peanuzanus €€ B KIETKe
bubmmoteka IIOK
8 YKM3HEHHBIN UK KIETKA 6 1 1 https://m.eds00.ru/7f41c292
bubnunorexa LIOK
9 Crpoenue u (HyHKIHHE OPraHU3MOB 17 1.5 https://m.edso0.ru/7f41c292
bubnunorexa LIOK
10 Pa3MHoOxeHue 1 pa3BUTHE OPraHU3MOB 8 15 https://m.eds00.ru/7f41c292
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I'enetuka — HayKa O HAaCJICACTBCHHOCTH U

bubnunoreka LIOK

11 2 0.5 .
HIMEHUMBOCTH OPTaHHIMOB https://m.edso00.ru/7f41c292
bubnunoreka LIOK
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10 1 1 https://m.eds00.ru/7f41c292
bu6nmoreka [IOK
13 3aKOHOMEPHOCTH U3MEHYMBOCTH 6 1 https://m.eds00.ru/7f41c292
bu6nmoreka [IOK
14 I'enernka yenobeka 3 0.5 https://m.edso00.ru/7f41c292
bubmuoreka [{OK
15 Cenekuust opranu3MoB 4 1 https://m.eds00.ru/7f41¢292
bubnunoreka LIOK
16 buotexHoIOrusa U CUHTETHYECKAsE OO0 U 4 https://m.eds00.ru/7f41c292
17 PesepBHOE Bpemst 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 13
11 KJIACC
KouunyecTBo 4acoB
HaumeHoBaHue pa3iesioB U TeM JuekTpoHHbIe (HU(POBDbIE)
Ne i/ Konrtposabnbsie IIpakTnueckme
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE peCypChl
padoThI padoTsbI
1 3apoxaeHUE U Pa3BUTHE IBOTIOIIMOHHBIX 4 bubnnorexa [JOK
[IpEIICTABICHHHA B GHOTOTHH https://m.edso00.ru/7f41c292
bubnunorexa LIOK
2 Mukpo3Botonus 1 €€ pe3yIbTaThl 14 2

https://m.edsoo.ru/7f41c292
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bubnunoreka LIOK

3 MaxposBosronus 1 €€ pe3ynbTaTsl 6 https://m.edsoo.ru/7f41c292
4 [IpOUCXOkKIEHHUE ¥ PA3BUTHE JKU3HH HA 15 L5 Bubmiorexa LIOK
Zeme . https://m.edsoo.ru/7f41c292
bu6nmoreka [IOK
5 [IpoucxoxaeHune yeaoBeKka — aHTPOIIOTeHE3 10 1 https://m.eds00.ru/7f41c292
DKOJIOTUSI — HayKa O B3aMMOOTHOILICHUSX bubmuorexa [JOK
6 OpPTraHU3MOB U HAJIOPTAaHU3MEHHBIX CUCTEM 3 0.5 https://m.eds00.ru/7f41¢c292
C OKpYy Karollen cpenon
bubnuoreka [{OK
7 OpraHu3Mbl 1 cpesia OOUTaHus 9 15 https://m.eds00.ru/7f41¢292
bubnunoreka LIOK
8 OKOJIOTHsI BU/IOB U TIOMYIIALMMA 9 0.5 https://m.edsoo.ru/7f41c292
9 DKOJIOrUsl COOOMIECTB. DKOIOTHUECKHE 19 05 Brbmorera [IOK
CHCTEMEI . https://m.edsoo.ru/7f41c292
bu6nmorexa LIOK
10 brocgepa — rnobanbras sKocHCTEMa 6 https://m.edso0.ru/7f41c292
bu6nunorexa LIOK
11 Henosex u OKpyxKarolas cpeaa 6 https://m.eds00.ru/7f41c292
12 PesepBHOE Bpems 8
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7.5
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