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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo yueOHOMYy mpeamery "buonorus" (manee - Owomnorus) Ha
ypOBHE cpenHero oOuiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6paszoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu mnpernojaBaHus ydyeOHoro mnpeamera «buonorus» u
OCHOBHBIX TIOJIOKEHUH (eepabHOI paboyeil mporpaMmbl BOCIIUTAHUS.

YuaeOuslii npeamer «buonoruspy yray6nénnoro ypoBHs usydenus (10-11
KJIACChI) SIBIISIETCS OJHUM M3 KOMIIOHEHTOB MpeAMeTHOU oOnactu «EcTtecTBeHHO-
Hay4dHble ipeaMeThy. CornacHo nonoxenusMm GI'OC COO npodunbHbie yueOHbIC
NpeAMEThl, H3ydyaeMble Ha YriayOJEHHOM ypOBHE, SBISIOTCS  CIIOCOOOM
mupdepeHnmanm  00ydeHUST Ha YPOBHE CpeaHEro oO0mmiero oOpa3oBaHUS U
MPU3BAHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXJIYy OCHOBHBIM OOIIKUM, CpPEeAHUM
o01uM, cpeHUM NpodhecCUOHATBHBIM U BRICIIUM 00pa3oBaHueM. B To xe Bpems
KOKIBIM M3 JTHX Y4eOHBIX TMPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE PEIICHHE O00pPa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/lay, CBS3aHHBIX C HpodopueHTanuern oOydarouxcsi U CTHUMYJHUPOBAHUEM
MHTEpeca K KOHKPETHOM O0JIaCTH HAy4YHOI'O 3HaHHWS, CBA3aHHOIO C OHMOJIOTHEH,
MEJIULIMHOM, KOJIOTUEHN, TICUXOJIOTUEN, CIIOPTOM HIIM BOCHHBIM JIEJIOM.

[Iporpamma no yueOHoMy nipeameTy "buonorus” 1aét npeactaBieHue o 1eIu
W 3aJa4ax HU3ydeHHus ydeOHoro mpeameta «buonorus» Ha yriyO0J€HHOM YpOBHE,
ompenenser o0s3aTeabHOe (MHBApPUAHTHOE) TMPEIMETHOE COJIEpkKAHUE, €ro
CTPYKTYpHpPOBAaHHME II0 pa3fenaM M TeMaM, paclpeleleHue Mo Kiaccawm,
PEKOMEHIyeT TMOCIeA0BATeIbHOCTh W3YUYEHUsS Y4YEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBs3€H, JIOTUKH Y4eOHOro mpoliecca,
BO3PACTHBIX 0COOEHHOCTEN oOyyaromuxcs. B mporpaMmme o 6uosioruu peajin3oBaH
MPUHIUI PEEMCTBEHHOCTH C U3y4€HHEM OUOJIOTMU Ha YPOBHE OCHOBHOT'O OOIIETo
oOpa3zoBaHus, Oyarojaps dYeMmMy [MPOCMATPUBACTCS  HAMPABJICHHOCTh  Ha
MOCJIEYIONIee pa3BUTHE OWOJOTHYECKUX 3HAHWM, OPHUEHTHUPOBAHHBIX Ha
(GbopMHpOBaHHE  €CTECTBEHHO-HAYYHOI'O  MHUPOBO33PEHUS,  IKOJIOTMYECKOro
MBIILIEHUS, IPECTABICHUH O 310pOBOM 00pa3e )KM3HU, Ha BOCIIUTAHHE OEPEKHOTO
OTHOILICHHS K OKpY>Karolleld mNpupoaHoil cpeae. B mporpaMmMe mo OMOJIOTUU TakKe
MOKa3aHbl BO3MOXKHOCTH yueOHOro mnpenmera «buomorus» B peanusanuu
tpeboBannii ®I'OC COO K TUIAHUPYEMBIM JHYHOCTHBIM, METANpPEIMETHBIM U
MpeAMETHBIM pe3yJibTaTaM 00y4eHUs U B JOPMHUPOBAHUU OCHOBHBIX BUIOB y4€OHO-
MO3HABATEJIbHON JICSITEIbHOCTH OOYYarolIMXCsl IO OCBOCHHMIO COJIEpPKaHUS
OMOJIOrMUecKOro 00pa3oBaHMsI Ha YPOBHE CPEIHEro 001iero o0pa3oBaHusl.

VYuebnsiii mpeamer «buonorus» Ha ypoBHE cpeaHEero o0mero oopasoBaHUs
3aBepiaeT ONOJIOrHIecKoe 00pa30BaHKE B IIKOJIC 1 OPUEHTUPOBAH HA PACIIIUPEHUE
U yriiyOsieHre 3HaHU 00y4aromuxcs 0 AKUBOM MPUPOJIe, OCHOBAX MOJIEKYISIPHON U



KJIETOYHOW OMOJOTHH, YMOPUOJIOTUN M OMOJIOTUU PA3BUTHA, TEHETUKHU, CENEKIINH,
OMOTEXHOJIOTUH, FBOJIFOLIMOHHOTO YYEHUS U IKOJIOTHH.

N3yuenune ydeOHoro mnpeamera «buosiorus» Ha yINIyOJIEHHOM YpPOBHE
OPUEHTHPOBAHO HA MOJATOTOBKY OOYy4YaloIIUXCs K MOCIEIYIOIIEMY IOJIyYEHUIO
Ouonoruyeckoro  oOpa3oBaHMs B By3aX U OpPraHM3alMsIX  CPEIHETO
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COAEpKaHHSI COCTABIISIET CUCTEMaA
OMOJOTMYECKUX  3HAHUM, TMOJIYYEHHBIX NPH HU3YYEHUU  OOYyYarOIUMHUCS
COOTBETCTBYIOIIUX CUCTEMATHUUECKUX Pa3fesioB OMOJIOTUH HA YPOBHE OCHOBHOTO
obmiero oopazoBanmsi, B 10—11 kiaccax 3TH 3HaHUSA TNOJy4aroT pa3BuTHe. Tak,
pacmMpeHsl U yriyOJieHbl OHOJIOTMYECKHE 3HAHMS O PACTEHUsSX, >KUBOTHBIX,
rpubax, OakTepusx, OpraHU3ME YEJIOBEKa, OOIIMX 3aKOHOMEPHOCTSAX >KU3HH,
JOTIOJTHUTENBHO BKIFOYEHBI OMOJIOTMYECKUE CBEAEHUS IPUKIAJTHOIO U TIOMCKOBOIO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanusi OMOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMH 3HAHUSAMH, MOJYYEHHBIMU OOYYAIOIMMHUCS TPH H3YYECHHH
(bU3UKK, XUMUH, reorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmsl 1o y4yeOHOMYy mnpeaMmery "buornorus" orpaxaer
CHUCTEMHO-YPOBHEBBI UM 53BOJIOLUMOHHBIN MOAXOABl K HU3YYEHHIO OHOJIOTHU.
CorylacHO UM, U3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUUISl dKUBBIX
CUCTEM Pa3HOT0 YPOBHS OpTraHU3ALMH, 3BOJIOLMH OPraHUYECKOro MHUpa Ha 3eMiie,
COXpaHeHUs1 OMOJIOrMYeCcKOro pazHooOpasus maneTsl. Tak, B 10 kinacce usyyarorcs
OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOW OMONOruu, 3MOPHOJIOTUM U OHOJIOTHH
pa3BUTHUS, TEHETUKH U CEJIEKIMH, OMOTEXHOJOTUHM U CHUHTETUYECKOW OMOJIoru,
aKTyaJIM3UPYIOTCSl 3HaHMSI OOydYaromuxcsi 1Mo OOTaHUKE, 300JI0TMH, aHATOMUH,
¢dbusunonioruu yenoeka. B 11 kiacce u3ydaroTcsi I3BOJIIOIIMOHHOE YUEHUE, OCHOBBI
HKOJIOTUH U YueHue o ouocdepe.

VYuebnsiii npeamer «buonorus»  mpu3zBaH  00€CNEUUTh  OCBOCHUE
o0yJaroIuMHUCcs OMOJIOTUYECKUX TEOPUH U 3aKOHOB, HJIeH, IPUHIUIIOB U MPaBUJI,
JIEkKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUM O
CTPOEHUH, MHOT000pa3MM M OCOOCHHOCTSX KJIETKH, OpraHu3Ma, MOy,
OMOLIEHO3a, SKOCUCTEMbI, O BBIIAIOUIMXCS HAYUYHBIX JTOCTUKEHUSX, COBPEMEHHBIX
UCCIIEIOBAaHMSIX B OMOJIOTUH, IPUKIIAHBIX aclieKTax OMOJIorTHYecKuX 3HaHui. Jls
pa3BUTUSL M TOJAEpXKaHUS HHTEpeca OO0ydaroumxcs K OHOJIOTUM Hapsay co
3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOIO0 MaTepuala B COAEPKaHUM MPOTPaMMBbl
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAaHOBJICHMSI U Pa3BUTHS
TOM WJIM MHOM 00J1aCTH OMOJIOTHH, BKJIAJI0M OTE€UECTBEHHBIX U 3apyOEKHBIX YUEHBIX
B pPEILlIEHUE BaXKHEUIINX OMOJIOTMYECKUX M SKOJOTHUYECKUX MPoOIIeM.

[enb uzydenus: yueOHoro npenmera «buonorus» Ha yriyOJéHHOM ypOBHE —
OBJIaJIcHHE  OOYy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOM



OpraHW3allid JKUBBIX CHCTEM pAa3HOTO paHra ¢ NPHOOpPETCHHE yMEHUI
WCITIOJIB30BATh OTH 3HaHUS B (DOPMHUPOBAHUM MHTEpPeca K OmpeneneéHHoN 00IacTu
npo(hecCHOHANBPHON JESITENbHOCTH, CBSI3aHHOW C OHoOJoTHEel, WM K BBIOOPY
y4eOHOTr0 3aBeICHUS IJIs1 TPOJIOJKEHUS OMOJIOrMYEeCKOT0 00pa3oBaHusl.

JocTikeHue 1enu u3ydeHuss yuyeOHoro nmnpeamera «buomorus» Ha
yray0iaEHHOM YpOBHE 00€CTIEYNBACTCS PEIICHUEM CISIYIOUINX 3a1a4:

OCBOCHHE OOYYAIONTUMUCS CHUCTEMbI OMOJOTUYECKUX 3HAHWUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIMIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiiax, COCTaBISIONIUX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KaPTUHY MHUPA; O
CTPOEHUH, MHOrooOpa3uu U OCOOCHHOCTSX OHOJOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MOMYJISIus, BUA, OMOTeo1eH03, Oroctepa); O BBIIAIOUIUXCS OTKPBITUSIX
Y COBPEMEHHBIX MCCIIEIOBAHUSIX B OMOJIOTHH;

O3HAKOMJICHHUE OOyYaloIIMXCd C METOJaMH IIO3HAHMS >KUBOWU MPHUPOIBI:
UCCJIEIOBATEILCKUMU  METOJlaMUd  OMOJIOTUYECKUX HayK (MOJEKYJISpHOH U
KJIETOYHOUM OMOJIOTMH, SMOPUOJIOTUM U OUOJIOTUM PAa3BUTHS, TCHETUKU U CEIICKIIUU,
OMOTEXHOJIOTMHM W CHHTETHMYECKOM OHOJIOTHM, TaJICOHTOJIOTHH, OKOJIOTHH);
METOJJaMU CaMOCTOSITEILHOTO TMPOBEICHUS OHOJIOTMYECKUX HCCICIOBAaHUN B
nabopatopurn W B mOpupoae (HaOMIOJCHHE, HU3MEPEHHE, OKCIIEPUMEHT,
MOJICJIUPOBAHUE);

OBJIaJiIcHUE OOYYaIOIMMUCA YMEHHUSIMHU: CAMOCTOSITEIbHO  HaXOJHUTh,
aHaJM3UPOBATh M HCMOJb30BaTh OMOJIOTHYECKYI0 HHGOPMAIIMIO; TOJIh30BAThCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CUMBOJIMKOM; YCTAaHABIMBATH CBS3b MEXIY
pa3BUTHEM OHOJIOTUM ¢  COIMAIBHO-DKOHOMHUYECKUMHU M  HKOJOTHYECKUMU
npo0jeMaMu 4YeOBEYECTBA; OILICHUBATh IOCIEACTBUS CBOCH NEATETLHOCTH 10
OTHOIIICHUIO K OKpPY’KalIleld NpUpogHON cpeae, COOCTBEHHOMY 3J0pPOBBIO U
3I0POBBIO  OKPYXKAlOLIMX  JIIOJIe; OOOCHOBBIBATH U COONIOJATh  MEpbI
npoduiiakTUKA WHGEKIIMOHHBIX 3a00J€BaHUM, MpaBuiia TOBEACHUS B MPUPOJIC U
oOecrieueHusi 6€30MacHOCTH COOCTBEHHON KM3HENEATEILHOCTH B UPE3BBIYANHBIX
CUTyallMsX TMPUPOJHOTO U TEXHOTEHHOTO XapakTepa, XapaKTepu3oBaTh
COBPEMEHHbBIC HayYHBIE OTKPBITHS B 00J1aCTH OUOJIOTHH;

pa3BUTHE y 00YUYAIOIIUXCS HHTEJUICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEHN B
MpOIIECCE 3HAKOMCTBA C BBLAAIOMIUMUCS OTKPBITHUSIMA U COBPEMEHHBIMU
UCCJICIOBAHUSIMU B OHMOJIOTUM, PEIIAEMbIMU €10 MpOoOJIeMaMH, METOAOJIOTHEN
OMOJIOTMYECKOT0 UCCIICIOBAHMS, IPOBEACHUS IKCIIEPUMEHTATILHBIX UCCIICIOBAaHUH,
peleHusi OMOJOTHYECKUX 3aJad, MOJACIUPOBAHUS OHOJOTMYECKUX OOBEKTOB H
IIPOLIECCOB;

BOCITUTAHUE y 00YYaIOMUXCsl IIEHHOCTHOTO OTHOIIEHHUS K KUBOW MPHUPOC B
IIEJIOM M K OTJIEJIBHBIM €€ 00bEeKTaM U SBJICHUSIM; (OPMUPOBAHUE IKOJIOTUUECKOH,



TeHETUYECKOM rPaMOTHOCTH, O0ILIEH KyJIbTypbl MOBEACHUS B IPUPOJIE; UHTETPALIUU
€CTECTBEHHO-HAYYHbIX 3HAHUM;

npuoOpeTeHrue  OOy4YaroIIMMHUCS  KOMIIETEHTHOCTH B PallMOHAJIbHOM
PUPOIOTIOIB30BaHUHU (COOTIOICHHUE TTPABIII TOBEACHHUS B IPUPOJIE, OXPAHBI BUJIOB,
KOCUCTEM, Ouochepsl), COXpaHEHHUHM COOCTBEHHOTO 3/I0POBbSI U  3J10POBbS
OKpyXXaromux Jojned  (cobmiomeHuss Mep mnpoduimakTuku — 3a00JIeBaHUH,
oOecrnieueHrne O€30MaCHOCTH KHU3HEACSITETbHOCTH B UYPE3BBIYAMHBIX CHUTYaLUAX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIIOJIb30BaHUS
OMOJOTMYECKUX 3HAHUNM U YMEHUHN B TOBCEAHEBHOM KU3HU;

CO37aHMe  YCIOBUM  JUIsi  OCO3HAHHOTO  BBIOOpa  OOYyYarOIIUMHCS
VHIMBUTy AJIbHOU 00pa3oBaTeNbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
NoCJIeAyIOUEMY TPO(PECCHOHATBHOMY CaMOOIPEAEICHUIO, B COOTBETCTBHH C
WH/IMBUTy AIbHBIMUA UHTEpPECaMU U MOTPEOHOCTIMHU PErHOHA.

OO1ee 4ncao yacoB, OTBEICHHBIX Ha M3y4y€HUE OMOJIOTMM Ha yriayOJIeHHOM
YPOBHE CpeIHETo 00Imero oopasoanus, cocrabisser 204 gaca: B 10 xmacce — 102
yaca (3 Jaca B HEJIEINIO).

OT6op opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOy4YeHUs OUOJOTUH
OCYILIECTBISETCS C yU4ETOM CHEUM(PUKU €ro COAEpKaHMUsS M HANpaBICHHOCTH Ha
OpOAODKEHHE OHOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3alUsaX CpPETHETO
po¢eCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUSI.

OO0s13aTeNbHBIM YCIOBUEM NPU 00YUYEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OpPATOPHBIX M TpakTUdYeckux pabot. Takxke ydactue
OOy4Jaronuxcs B BBIMOJIHEHUH MPOEKTHBIX U Y4EOHO-MCCIIEI0BATENHLCKUX PabdoT,
TEeMaTHKa KOTOPBIX ONPEAEIIIETCS YIUTEIEM Ha OCHOBE UMEIOILMXCSI MaTEPUATIbHO-
TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUH.



COJAEPKAHUE OBYUYEHUA
10 KITACC

CopnepkaHue HporpaMMbl, BBIICICHHOE KYPCUBOM, 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.
OyHIaMEHTAIIbHbIE, TPUKIAJHBIE KM TMOUCKOBBIE HAyYHBIE HCCIECIOBAaHUS B
OHOJIOTHUH.

3HaueHre OMoJoruu B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAyYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonoruei. 3HaUYeHHE OUOJIOTHHM B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJOBEKA: MEIAULIMHE, CEIbCKOM XO3SMCTBE,
MIPOMBIIIJIEHHOCTH, OXPAaHE TPUPOJIBI.

JleMmoHcTpanuu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsus, V.
l'apseit, I'. Mennens, B. U. Bepuanckuit, . I1. I1aBnos, . 1. Meunukos, H. U.
Bagunos, H. B. Tumodees-Pecosckuii, JIx. Yorcon, ®@. Kpuk, /I. K. benses.

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

Tema 2. 7KuBble cuCTeMbI U UX H3y4YeHHUE

JKuBble cucTteMbl Kak mpeaMer u3zydeHus: Ouonoruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHCKPETHOCTh U IEJIOCTHOCTb,
CJIO)KHOCTh M YHOPSIAOYEHHOCTh CTPYKTYPbI, OTKPBITOCTh, CaMOOPTaHU3ALIMS,
CaMOBOCITPOU3BEICHUE, PA3IPAXKUMOCTh, U3MEHYMBOCTD, POCT U PAa3BUTHE.

YpoBHU OpraHu3aldd KUBBIX CHUCTEM: MOJICKYJISIPHBINA, KJIETOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIMH, MOMYJISILIMOHHO-BUA0BOM, AKOCUCTEMHBIN
(Ouoreouenotuueckuit), oOuochepuniii. Ilpoueccel, Npoucxonsdiue B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOTO. JKM3HB Kak (opMma CyIiecTBOBAHMS
Marepun. Hayku, n3yyarouire >KMBbI€ CUCTEMBI HA PA3HBIX YPOBHIX OpraHU3alUu.

N3yuyenue xuBbIX cucteM. MeTonpl Ouosornueckod Hayku. HaOmronenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3AIM, MeTaaHanu3. [loHaTHue 0 3aBUCUMON U
He3aBUCHUMOM TniepeMeHHOU. [InanumpoBanme skcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas rumote3a. [lorsTie BHIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouosormueckux gaHHBIX. OIEHKAa JOCTOBEPHOCTH TMOJYYCHHBIX
pe3ynbTatoB. I[IpuunmHBI HCKaXKEHUA pe3yabTaToB JKcnepuMeHTa. [loHsiTue
CTaTUCTUYECKOTO TECTA.

JleMmoHcTpanuu



Tabmupt u cxembl: «OCHOBHBIE TPU3HAKU >KU3HW», «buonornueckue
cuctemMbly, «CBOHCTBAa KHUBOM MaTepum», «YPOBHU OpraHU3alUU KUBOU
npupoas», «CTpoeHHe MKUBOTHOM KIETKW», «TKaHU MKUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusma», «buoreonenos», «buochepa», «Metosl
W3YUYCHHUS )KUBON IPUPOIBD».

Oo6opynoBanue: 1abopaTopHOE 000PYI0BaHUE JJI IPOBEICHUS HAOIIOACHMH,
WU3MEPEHUN, DKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IUYHBIX METONOB TpH
V3YUYCHHUH JKUBBIX CUCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHULIA KuBoro. KMcropus
oTKpbITUs KieTku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanH,
M. Ilineitnen, P. BupxoB). OCHOBHBIC IOJOXKEHHUS COBPEMEHHON KJIETOUYHOM
TEOPUHU.

Metoasl  MOJIGKYJSIPHOM M KIETOYHOM  OMOJIOTMU:  MHUKPOCKOIIHUS,
xpoMarorpadusi, 31eKTpodope3, METoI MEUYEHBIX aTOMOB, AU(PepeHInaNIbHOE
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢uxcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. KongokanvHas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpauumn

[Toptpetsr: P. I'yk, A. JleBenryk, T. [lIBann, M. llnelinen, P. Bupxos, K. M.
bap.

Tabmuubl u cxembl: «CBETOBOM MHKPOCKOID), «DIEKTPOHHBIM MUKPOCKOID,
«Hcropus pa3BUTHSA METOLO0B MUKPOCKOIIUI.

OO6opynoBaHue: CBETOBOM MHMKPOCKON, MHMKPOIpENnapaThl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuyeckas padora «UM3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, snexrpodopes, auddepeHmaTbHoe EHTPUGYTUPOBAHUE,
[11IP)».

Tema 4. Xumuueckasi Opranu3anus KJICTKH

XUMHUYECKHI COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMUKPOIIIEMEHTHI.
Boga u e€ poJib Kak paCTBOPUTEIA, PEareHTa, y4aCTUe B CTPYKTYPUPOBAHUU KIIETKH,
TEIUIOpEryisainu. MUuHepanbHble BEIIeCTBa KJIETKU, UX Ouojorudeckas posb. Posb
KaTUOHOB M aHUOHOB B KIIETKE.

Opranuyeckne BelleCTBA KIETKA. buonormyeckue mnonauMepsl. benkwu.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTyphl OenkoBoi Mosekyibl. [lepBuunas
CTpyKTypa Oeika, HenTHaHas CBsI3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAsS
cTpykTyphl. Jlenatypamus. CpoiictBa OenkoB. Kiaccupukanus Oenkos.
buonornyeckue Qpynkuun 0enkoB. [Ipuonsi.



YraeBoasl. MoHOCaxapu/bl, AUCaXapyibl, OJIMTOCAXaAPUIbl U TOJIHCAXaPU/IBI.
OO0mmii TUTaH CTPOCHHUS W (PU3UKO-XUMUYECKHE CBOWMCTBA  YIJIEBOJIOB.
buonornyeckue GpyHKIIMM yrIeBOIOB.

Jlununpl. M'mapodunbsHO-THAPOGOOHBIE cBOMicTBa. Kitaccudukanus Tunuaos.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, CTepouabl. buonorudeckue ¢GyHKIUU
aunuoB. OO1e cBOWCTBAa OMOJIOTHYECKIX MEMOpaH — TEKYUYEeCTh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hykneunnossie kucnotbl. JJHK m PHK. CTpoeHre HYKJIEHMHOBBIX KHCIOT.
Hyxneotunpl. Ilpunnun kommiiementapuoctu. IlpaBuiio Yapradda. Crpykrypa
JAHK — nBoiinas cniupans. MectoHaxoxaeHue u ouonorndeckue Gpynkuun JTHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenue mosekynsl AT®. Makposprudyeckue cBsizu B moiiekysne ATO.
buonornyeckue pynkunu AT®. BoccTtaHOBIEHHbIE IEPEHOCYUKU, UX (DYHKIIMH B
KIetke. /[pyaue nykneosuompugocpamol (HT®). Cexenuponanue [JHK. Memoowi
2eHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CrpykrypHas Ouojorus: OMOXMMHUYECKHE U OMO(pU3UYECKUE HCCIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHOW CTPYKTYphl OuOMOJEKyd. Moodenuposarnue
CMPYKMypsl U QYHKYUL OUOMONEKYI U UX Komniekcos. Komnviomepuwiii ouzaun u
Opeanuyeckull CuHme3s OUOMOJEKY U UX HENPUPOOHBIX AHANO208.

JleMoHCTpauumn

[Toptperst: JI. [Tonunr, [Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankinn, O©.
Conrep, C. [Ipy3unep.

Jnarpammel: «PacrnpeneeHne XMuMAYECKUX JIEMEHTOB B HEXKUBOU IIPUPOIEY,
«Pacmpenenenne XuMHUYECKUX 3JIEMEHTOB B dKUBOW MPUPOIE».

Tabmuel u cxembl: «llepuoguueckass TabauIa XUMUYECKUX DJIEMEHTOBY,
«CTtpoeHue MOJIEKyJIbl BOIbD, «BemecTtBa B coctaBe OpraHu3MoB», «CTpoeHHE
MOJIEKYJIbI  Oenkay, «CTpyKTypbl OElIKOBOM MOJIEKYJbD», «CTpOoeHHE MOJIEKYII
yrieBonoBy, «CTpoeHre MOJIeKyd JUnuAoBy», «HyKIeMHOBbIE KHCIOTBIY,
«Crpoenue Mmonekyasl ATOy.

O06opynoBaHue: XMMUYECKas MOCYAa U 000PYI0BaHKUE.

JlaGopaTopHasi padora «O0HapyxkeHHE OCJIIKOB C TOMOIIbIO Ka4€CTBEHHBIX
peaKIUi».

JlaGopaTopHasi padora «VccinenoBaHue HyKJIEHMHOBBIX KUCIIOT, BbIIEJIEHHBIX
U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOBY.

Tema 5. CTpoenue u GQyHKUNH KJIETKH

Tumnbel KIETOK: JyKapuoTHYecKas U Tmpokapuotuyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KICTKH.



CtpoeHne mpokapuoTHIeCcKou KieTku. KiteTounasi ctTeHka OakTepuil 1 apxei.
Oco0OeHHOCTH CTpOEHHUs] TeTepoTPO(PHON U aBTOTPOPHON MPOKAPUOTHUYECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U GyHKIHOHUPOBAHHUE SyKapuOTHUECKOM KieTkH. [1mazmaruueckas
MeMOpana (tuiazmanemma). CTpykTypa miia3MaTUdeckoil MeMmOpaHbl. TpaHcropt
BEIIECTB Yepe3 MIa3MaTHUYECKYI0 MeMOpaHy: macCcuBHbIN (Auddy3usi, ooneruéHHas
mud¢y3us), aKTUBHBIA (NMEPBUYHBIN W BTOPUYHBIM aKTUBHBIA TPAHCIOPT).
[Toymponuiaemocts MeMOpaHbl. PaboTa HaTpHii-KaaueBoro Hacoca. DHJIOIUTO3:
MUHOIMTO3, (arouurtos. Dk301uTo3. Knertounas crenka. CTpykrypa U (QyHKIUU
KJIETOYHOW CTEHKH PaCTEHUM, TPUOOB.

[uromnasma. [{urozomns. [{utockener. JIBuxkenne nuromna3Mbl. Opranou bl
kieTku. OiHOMeMOpaHHbIE OPTaHOUIBI KIETKH: dHomazMatudeckas cetb (JI1C),
anmapaT [olbkM, JM30COMBI, HUX CTpOoeHHME U (QyHKUMH. B3aumocBs3b
OJTHOMEMOpaHHBIX OpPraHOUAOB KiIETKH. CTpOeHuE TpaHyJIIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHte3 pacTBOpuMbIX OenkoB. CHUHTE3
KJIETOYHBIX MeMOpaH. [ maakuii (arpanyisipHbIi) SHAOIIA3MATHUYECKUI PETUKYIIYM.
CekperopHast ¢yHkuus annapara ['onbmxu. Moougukayus benxkos 6 annapame
Tonvoorcu. Copmuposka 6enkos 6 annapame 1 o01v0xcu. TpaHCHIOPT BEIIECTB B
KieTke. Bakyonu pacturenbHbIX kinetok. Kiierounstii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJbI  KJIETKM:  MHUTOXOHIPHUHM,  IUJIACTHJBI.
IIpoucxoorcoenue mumoxonopuu u niacmud. Cumouozenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenue U (GyHKIMHA MHUTOXOHJpuM U rmiactul. [lepBuunsie,
BTOPUYHBIE U CIOXKHBIE MIIACTUABI OTOCUHTE3UPYIOIINUX 3yKAPHOT. XIJIOPOILIACTHI,
XPOMOILIACTHI, JIEUKOIJIACTHI BBICIIUX PACTEHUM.

HememOpanubie opranouabl kieTku CTpoeHue U (PyHKUUU HEMEMOpaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. IIpomescymounvie Qunamenmeo.
MukpodunamenTsl. Axkmunosvie Muxkpoguiamenmei. MBbIILIEUHbIE  KIIETKH.
AKxmuHosble KOMNOHEHmMbl HeMbluleyHblX Kiemok. MukpoTpybouku. Kierounbrit
ueHtp. CrpoeHwe MW JBUKEHUE KICYTUKOB MW pEecHHYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposaunmvie ¢ MUKpoQuUIAMEHMamMu u
muxpompybdboukamu. MomopHvie 6enku.

SAnpo. OGosouka siipa, XpOMaTUH, KapHoIla3Ma, SAPBIILIKH, UX CTPOCHUE U
bynkuun. SnepHpiii O0enkoBbI MaTtpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKEHHE
XpOMOCOM B HWHTeppa3HOM siipe. JIdyxpomamuu u cemepoxpomamun. benku
XpoMaTUHA — THUCTOHBI. /{uHamuka s0epHoUu 00010uKku 6 mumosze. Aoepmbiil
Mparcnopm.

Knerounsle BkatoueHusi. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKapHOT
(pacTUTEnBHOM, )KUBOTHOM, TPUOHON).

JdeMoHcTpanuu



[Toptpetsr: K.C. MepexkoBckuid, JI. Maprymnuc.

Tabmuubr u cxembl: «CTpoeHUE SYyKapUOTHUECKOW KiIeTKm», «CTpoeHwme
JKUBOTHOM  KJETKW», «CTpoeHHE  pacTUTENbHOM  KiIeTkW», «CTpoeHue
MUTOXOHAPUMNY, «A1po», «CTpoeHHE MPOKAPHUOTUUECKON KIIETKN.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHKpPOIpENnapaThl pPacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

JlaGopaTtopuass pabora «M3ydyeHue CTpOEHUSI KJIETOK Pa3IUUYHBIX
OpTaHU3MOB).

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHONH MeMOpaHbD».

JlabopaTopnasi padora «lccnegoBaHue IIa3MoNM3a W ACIUIA3MOJM3a B
PACTUTENbHBIX KIIETKaX).

IIpakTnueckas padora «/3ydyeHue IBMKEHUS IUTOIIIA3MbI B PACTUTEIBHBIX
KJIETKaX».

Tema 6. O0OMeH BelecTB M NMpeBpalleHNe JHEPTHH B KJIETKe

ACCUMUTISALINS U JTUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl oOMeHa
BEILIECTB: aBTOTPO(PHBIN U reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
mpoleccax. OJHEpPreTMueckoe obOecneueHue KieTku: mnpeBpanieHue ATD B
OoOMeHHBIX Tpolieccax. DepMEHTATUBHBIN XapakTep peakiuid KJIETOYHOTrO
Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBOMCTBA W MEXAHU3M JCHCTBUSIL.
Kodepmentsl. OTinuusi pepMeHTOB OT HEOPraHMYECKUX KaTaJIu3aToOpoB. benku-
aKTUBATOPbl M OEIKU-UHTHOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEepMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OpPraHUYECKUMX BEIIECTB B KiEeTKe. DOTOCHHTES.
AHOKCuceHHbIll U OKcuceHHblll pomocunmes y baxmepui. Ceemocodouparoujue
nuUSMeHmvl U NUSMEHMbl PeakyuoHHo20 yeumpa. Ponb XJIOpOIIacToB B Mpouecce
dorocunTeza. CBetoBast u TeMHOBas Gasbl. Pomoodvixanue, Cs., Cs. u CAM-munuv
gdomocunmesa. llpogykTUBHOCTH (poTOCUHTE3a. BiusiHue pa3andHbIX PaKToOpoB Ha
CKOpOCTh (hOTOCHHTE3a. 3HaUCHHE (POTOCUHTE3A.

XEMOCHUHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPULUPYIOIIKE OaKTepuu, >Keae300aKkTepuu, cepoOaKTepuH, BOAOPOHbIE
OakTepuu. 3HaYEHUE XEMOCUHTE3A.

AHa’poOHbIe opranu3Mbl. Bugsl Opoxenus. IIpoaykTel OposkeHUS U UX
UCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTEIN OOJIe3HEH.

AspoOHbIe OpTaHU3MBI. Oransl JHEPreTUYECKOro oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICIUICHHUE TIIFOKO3HI.

buonornueckoe OKHCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUH B
mpoiieccax ouonornyeckoro okucnenus. [{uknmnueckue peakun. OKUCIUTEITEHOE
dbochopunupoBanue. Iuepeus memoparnno2o epaouerma npomonos. Cunmes ATD:



paboma npomonnou ATD-cunmaszvl. [lpenmymiecTBa a’poOHOTO myTH OOMEHA
BEIIECTB Mepesa aHadpoOHbIM. D (HEKTUBHOCTH IHEPTETUUECKOTO OOMEHA.

JleMoHCTpanun

[Toptpetsrl: JIxk. Ilpuctou, K. A. Tumupsszes, C. H. Bunorpaackuii, B. A.
Onrenerapar, [1. Mutuemnn, I'. A. 3aBap3uH.

Tabmuibr 1 cxeMbl: «DoToCHHTE3Y, « JHEPreTHUECKUil 0OMen», «brocunTes
oenka», «CtpoeHue pepMeHTa», « XEMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyJAOBAaHME JJII MPUTOTOBIICHUS
MOCTOSIHHBIX M BPEMEHHBIX MUKPOMPENapaToB.

JlabopatopHasi padora «/3yueHue KaTaIMTUYECKON aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuiia3bl WK KaTaaasbl)y.

JlabopaTtopnasi pabGora «/3ydeHne (HEpMEHTATUBHOTO pACIICTICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopnass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHUHTE3a».

JlaGopaTopHnasi padora «CpaBHEeHHE MPOIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacsiencrBeHHass uHGOpMalLus U peajin3anus eé B KiIeTKe

Peakunn mMarpuyHoro cuHre3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO cUHTe3a. Peanuzanus HacneacTBeHHOW nHpopManuu. ['eHeTnyeckuit
KOJ, €ro cBoucrBa. TpaHckpunuusa — wmartpuunbii cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUMIUU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuynvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue TpancnoptHeix PHK B 6uocunTtese Oenka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOKuCHOT. Ponb pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKAPUOT U 3YKApUOT. Perynsiusi akTUBHOCTM T'€HOB Yy MNpOKapuoT. l'mmoresa
onepona (®. XKako6, XK. Mano). Moaekynsprvle mMexanuzmvl IKCAPECCUU 2eHO8 Y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
IIPOIIECCOB B KieTke. KiieTounblil romeocTas.

Bupycbl — HekieTouHble (hOPMBI )KU3HU U O0IUTaTHBIC Mapa3uThl. CTpoeHue
MPOCTHIX U CJIOXKHBIX BHPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKuzHeHHblU YUK
JIHK-cooeporcawux eupycos, PHK-cooepocawux eupycos, obakmepuogazos.
Obpamuas mpanckpunyus, peeepmasa, UHmezpasa.

BupycHsbie 3a00sieBanus YenoBeka, »)kMBOTHbBIX, pactenuil. CITN/, COVID-19,
COIMAJIbHBIE U MEAUIIMHCKHE TTPOOIEMBI.

Buoungopmamuxa: unmezpayus u ananuz borvuux maccueos («bigdatay)
CMpYKmMypHuIX buonocudeckux oannwlx. Hanomexnonoeuu 6 ouonozuu u meouyuHe.
IIpoepammupyemvie pynkyuu 6eakos. Cnocodwl 00cmasKu 1eKapcms.



JleMoHCTpanun

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

Tabmuubl u cxembl: «buocunTes O6enkay, «I'eHeTHYecKuit Kom», «BUpych»,
«bakrepuodarmu.

IIpakTnueckas padora «Co31aHue MOJIEIIN BUPYCA».

Tema 8. 7ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabpl W peryisinusa. WMutepdaza u  MuTo3s.
Oco0OeHHOCTH TpolIecCcOB, MpoTeKalImux B uHTepdaze. [loaroroBka KIETKH K
nenenuto.  [IpecuHteTndyeckuii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETHYECKUH (MPEMUTOTHYECKUI ) epUuobl UHTEpGa3bl.

Martpuunbii cunre3 JHK — perumkanwmsa. [Ipunnuner perumkanyu JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIBHOCTD.
Mexanusm permkanuu JJTHK. Xpomocomsel. CTtpoerue xpomocom. Tenomepsl u

TeroMepaza. XPOMOCOMHBIM Ha0Op KIETKM — KapuOTHUIl. JIUTJIOWIHBIA W
rariouaHbll  HAOOpel XpoMmocoM. ['oMonormunsie xpomocombl. [lojoBbie
XPOMOCOMBI.

JHenenue kietku — MuTo3. CTaauyu MUTO3a U MIPOUCXOSIIINE B HUX MPOIECCHI.
Tunbl Muto3a. Kapnoknnes u nuTokuHe3. buonornyeckoe 3HayeHUE MUTO3A.

Perynsanust MuToTHUECKOTO IMKJIA KIETKH. [IporpamMmmupyemas kieTodHas
rudeb — anomnTo3.

Kinerounoe sanpo, XpoMocombl, (yHKIIMOHANIbHAs T€HOMHUKA. MexaHuzmol
npoaugepayuu, oupgepenyuposxku, cmapenus u eubenu xiemox. «L{ugposas
K1emKay — ououHgopmamuyeckue mooeau QyHKYUOHUPOBAHUS KIEMKU.

JlemoHcTpanuu

Tabmuipl U cxeMbl: <«OKU3HEHHBIM IUKI KIETKW», «Muto3y», «CTpoeHue
xpomocomy, «Permmkamus JJHK.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIETKaxX
KOpEIIIKa JIyKay.

JlaGoparopnass  padora  «lM3ydyeHue  XpoMOCOM  Ha  TOTOBBIX
MUKpOTIpenapaTax.

JlabGopaTopHnasi pabora «HalmoneHne MUTO3a B KJIETKaX KOHUHMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENApaTax).

Tema 9. Ctpoenue u GpyHKINH OPraHU3MOB

buonoruueckoe pazHooOpasue OpraHU3MOB. OHOKIIETOUYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJICTOUHBIE OPTaHU3MBI.

OcoOEHHOCTH CTPOEHUS U KU3HEACSITEIIBHOCTH OJTHOKJIETOUYHBIX OPTaHU3MOB.
bakTepun, apxeu, OJHOKIETOUYHBbIC T'PHOBI, OJHOKJICTOYHBIC BOJOPOCIH, IPYTUE
npotucthbl. KoioHuanbHbIE OPraHU3MBI.



B3anMoCBs3p 4acTE MHOTOKJIIETOYHOI'O OpraHu3Ma. TKaHu, OpraHbl H
cucTeMbl opranoB. Opranusm Kak enuHoe uenoe. I'omeocras.

Txanu pacteHuid. TUITBI paCTUTENBHBIX TKaHEW: 00Opa3oBaTeIbHAasl, TOKPOBHAS,
IpOBOASIIAs, OCHOBHAs, MexaHumdeckas. OCOOCHHOCTH CTpOEHMs, (PyHKIHUH U
PACIIOJIOKEHUS TKAHEW B OPTaHax PACTCHUM.

TkaHU JKMBOTHBIX M YE€JIOBEKAa. [HIBI )KUBOTHBIX TKaHEW: AIUTEIUAJIbHAs,
COCMHUTENbHAs, MblleyHas, HepBHas. OcoOEHHOCTH CTpOeHHs, (QYHKIUH U
PaCIIOJIOKEHUS TKAHEW B OpPraHax >KMBOTHBIX M YEJIOBEKA.

Opranbel. BerertaTuBHbIE M T'€HEpaTHBHBIE OpraHbl pacteHuil. Oprasel H
CUCTEMBI OPTaHOB XUBOTHBIX U YesloBeKa. OyHKIUNA OPraHOB U CUCTEM OPIaHOB.

Onopa Tena opranu3moB. Kapkac pacrenmii. CkeneThl OJTHOKJIETOYHBIX U
MHOTOKJIETOYHBIX dKUBOTHBIX. Hapy:kHbIl 1 BHYTpeHHUH ckeneT. CTpOEHHE U THIIbI
COCIMHEHUS KOCTEM.

JIBrokeHue  OpraHusMoB.  JIBHKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OUTHOE, KTYTHUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3MBI M HACTHM. JIBM)KEHHE MHOTIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIntanue oprauu3mos. Iloronenre Boapl, yrieKUuCIoro raza i MUHEpaabHbIX
BellecTB  pacreHussmu.  [Iutanue  KMBOTHBIX.  BHyTpumoisioctHoe U
BHYTPUKIIETOYHOE NUIIeBapeHHUE. [IuTaHWe NO3BOHOYHBIX XWUBOTHBIX. OTHENBI
MUIIEBAPUTENBHOIO TpakTa. lInmeBapurenbHble kenesbl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3moB. [[pixanue pactenuil. J{prxanue skuBoTHbIX. uddysus
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KokHoe apixaHue. JlpIXxaTeinbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JlpixarenbHas cucTeMa dYeinoBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy NTUL U
MiIeKonuTaromux. Perynsamus npixanus. JpixarenbHble 00bEMBI.

TpaHCIIOPT BEWIECTB y OpPraHMW3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTECHHI.
TpaHcropT BemecTB y JKMBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCylIbl M KpoBb. Kpyru KpoBooOpalleHus. OBOJIOLUOHHbIE
YCIIO)KHEHHUSI CTPOEHUSI KPOBEHOCHON CUCTEMBbI IMO3BOHOUYHBIX KUBOTHBIX. Pabora
ceplla v €€ peryJisiums.

Brinenenue y opranusmos. Beizenenue y pacteHuil. BeigeneHnue y )KUBOTHBIX.
CokpatutenbHble Bakyodau. Oprasbl BbigeneHus. PuibTpanus, CEKpeuus H
oOpaTHOEe BcacblBaHME KaK MEXaHU3Mbl PaOOThl OpraHoB BblaeneHUA. CBS3b
IIOJIOCTH Te€ja C KPOBEHOCHOM M BBIICIMUTEIBHOM CHCTEMaMHU. BplaeneHue y



MMO3BOHOYHBIX JKUBOTHBIX M 4enoBeka. [louku. CtpoeHne m (yHKIIMOHUPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y Y€JIOBEKa.

3ammTa y OpPraHU3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHopbl
OaKTepHil U IUCTHI MPOCTEHIIMX. 3alUTa y MHOTOKJIETOUHBIX pacTeHuil. KyTukyna.
CpencrBa NacCCUBHOM M XUMUYECKOM 3aIIUThl. OUTOHLINIBI.

3ammTa y MHOTOKJIETOUYHBIX >KUBOTHBIX. [IOKpOBBI M WX MPOU3BOAHBIC.
3amuTa opranu3sMa ot Ooje3Hed. UMmyHHas cucteMa uenoBeka. KiietouHblil u
I'YMOpaJbHBIE HUMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM creruduIecKuii
UMMYyHUTET. Teopust KIOHaIbHO-celeKTUBHOro uMmyHutera (I1. Opnux, ©. M.
bepuer, C. Tonerasa). BocnanurtenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHHTETA B Pa3BUTHH CHUCTEMHBIX 3a00JI€BaHUIA.

PazgpaxxumocTte ¥ peryimsinqus |y OpraHmsMoB. Pasgpaxumocts y
OJIHOKJIETOUYHBIX OPraHUu3MOB. Takcucel. Pa3ipa)xumMocCTh U peryisuus y paCTeHUMN.
PocTroBble BelllecTBa U X 3HAYCHHUE.

HepBHas cucremMa u peduiekTopHas peryisiuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIENbl. DBOIMOLHOHHOE YCIOKHEHUE CTPOCHUS HEPBHOW CUCTEMBI Y
XKUBOTHBIX. OTIENbl TOJOBHOIO MO3ra IO3BOHOYHBIX JKUBOTHBIX. Peduiekc u
pedaexTopHas ayra. be3yciaoBHbIE U yCIOBHBIE PEIEKCHI.

['ymopanbpHas peryisiuus W 3HAOKPUHHAs CHCTEMA KUBOTHBIX U YEJIOBEKA.
JKenes3pl SJHIOKPUHHOM CUCTEMBI M UX TOPMOHBI. JIeficTBHE TOPMOHOB. B3anMOCBs3b
HEPBHOU M 3HIOKPUHHON cucteM. ['unoranamo-runoduszapHas cucrema.

JlemoHcTpanuu

[Toptper: U. 11. [1aBnos.

Tabmuubr u cxembl: «OIHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHBIE
Bojiopocin», «baktepum», «lIpocrermmey», «Opranbl IBETKOBBIX PACTCHUN,
«CuctemMbl  OpPraHoB TNO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacrenuit», «KopueBbie cuctembl», «CTpoeHue cTediisy,
«CTpoeHue JNHCTOBOM IUIACTHHKW», «TKaHM MKUBOTHBIX», «CKEIET 4elIOBEeKay,
«IImmeBapurensHas cucrema», «KpoBeHocHas cucrema», «/lpixarensHas

CHCTEMa, «Hepsnas CHUCTEMA, «Koxay, «MplleuHasi ~ CHUCTEMay,
«BoigenutenbHas cucteMa», «IHIAOKpUHHAs cuctemay, «CTpOeHUE MBIIIIbDY,
«Ammynuter»,  «KuimieunonosioctHeie», «CxemMa  TNUTaHUA  PACTECHUI,

«KpOBEHOCHBIE CHCTEMBI IIO3BOHOYHBIX KUBOTHBIX», «CTpO€HUE THUIPBD,
«CtpoeHue maHapum», «BHyTpeHHee CTpoeHHE IOKIeBOro uepss», «HepBHas
cuctema poeio», «HepBHas cucrema ssarymku», «HepBHas — cucrtema
npecMmbikatomuxcs», «HepBHas — cucrema  ntuny», «HepBHas — cucrtema
MJIEKOTUTaromux», «HepBHas cuctema uenoBeka», «Pediexcey.

O06opynoBaHue: CBETOBOM MHUKPOCKOI, MHKPOIpENnapaThl OJHOKIETOYHBIX
OpraHW3MOB, MHUKpOIIpENnapaTbl TKaHEH, PaKOBUHBI MOJUIIOCKOB, KOJIJIEKIIUU



HACEKOMBIX, WTJIOKOXHUX, KUBBIE JK3EMIUISIPhI KOMHATHBIX pacTeHUU, repOapuu
pacTeHUN pa3HbIX OTAEJIOB, BIJIAXKHBIE Mpenaparbl JKUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOYHBIX >KMBOTHBIX, CKEJET YEJIOBEKa,
0o0opyI0BaHUE JJI JEMOHCTPAIIMK MIOYBEHHOTO U BO3IYIIIHOTO MMUTAHUS PACTEHUH,
pacuieruieHus Kpaxmalia i 0eJIKoB Mo edcTBreM (hepMEeHTOB, 000pyAOBaHUE ISt
JEMOHCTPALIMH OIBITOB MO U3MEPEHUIO KU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma
JBIXaTEIbHBIX JBUKEHUHN, MOJIETU TOJIOBHOTO MO3Ta Pa3JIUYHBIX )KHBOTHBIX.

JlaGoparopHasi pabora «l/3ydueHue TKaHEe paCTCHUIN.

JlaGoparopHasi pabora «3ydyeHue TKaHe sKUBOTHBIX).

JlaGopaTopHnasi padora «3ydyeHne OpraHoB IBETKOBOT'O PACTECHHUS.

Tema 10. PazmHoKeHue ¥ pa3BUTHE OPraHU3MOB

®opMbI pa3MHOKEHHSA OpPraHu3MoB: Oecronoe (BKIJIIOYas BEreTaTUBHOE) U
nosoBoe. Buasl  Oecrnonoro  pasMHOXKEHHs:  I[OYKOBaHHE, CHOPYJISALUA,
dbparmeHTanus, KIOHHPOBaHUE.

[TomoBoe paszmuHoxkeHue. [lonoBele KieTkW, WM rametsl. Meno3. Craaun
Mmeno3sa. [loBenenne xpomocom B menose. Kpoccunrosep. buosmorndecknii cMpICiI
M€i03a M TIOJOBOro Ipouecca. Meilo3 W €ro Mecrto B KU3HCHHOM IIMKIIE
OpraHU3MOB.

[IpenzapoapiieBoe pa3BuTHe. I'aMeTorenes y sKxUBOTHBIX. [10JI0BBIE JKee3bl.
OOpa3zoBaHue U pa3BUTHUE MOJIOBBIX KiIETOK. CriepmaTorenes u oorene3. CTpoeHue
MOJIOBBIX KJIETOK.

OmionoTBOpeHHE U 3MOPHOHAIBHOE pAa3BUTHE JKUBOTHBIX. CHocoObl
OIUIOIOTBOPEHMS: HApPYKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOT€HEe3). DMOPHOJIOTUs — HayKa
O Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOIOSUU.
Konyenyuss mopgocenos u modenu mopghoeenesa. Craguu >MOpHOTeHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenuwe. Tumbl  apoOieHus.
Jemepmunuposannoe u HedepmuHupoeannoe Opodnenue. brnacmyna, munoi
onacmyn. OCOOCHHOCTH JPOOJICHUS MIEKOMUTAIOUIUX. 3apOJABIIICBBIC JUCTKU
(racTpyJsisinus). 3aKiajKa OpraHOB M TKaHEW W3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIIMSIHUE YacTed pa3BUBAIOUIETOCS 3apojbiiia (dMOpUOHATIbHAS WMHIYKIUSA).
3akiagka IUIaHA CTPOCHUSI JKMBOTHOIO KaK PE3yJibTaT HEepapXUUYeCKHUX
B3aMMOJICUCTBUII TEHOB. BrusiHue Ha 5MOpPHOHANIBHOE pa3BUTHE PA3TUYHBIX
(haKTOPOB OKPYIKAIOIICH CPE/Ibl.

Poct u pasButne x)uBOTHBIX. [locTomOpuoHanbHbli nepuoa. llpsmoe wu
HenpsiMoe pasBuTHe. PaszButue ¢ meramMopdo3oM |y OECHO3BOHOYHBIX U
MIO3BOHOYHBIX JKMBOTHBIX. DBHOJOrMYecKoe 3HAYEHHWE MPSAMOrO0 M HENPSIMOIro
pa3BUTHS, UX PACHpOCTpaHEHUE B Mpupoje. Tumbsl pocTta >KUBOTHBIX. DakTOpPHI
peryJsiiuy pocTa >KMBOTHBIX U 4esioBeka. CTaguu nmocTaMOPHOHAIBHOTO pa3BUTHUS



y )KMBOTHBIX U uesoBeka. [lepuoibl oHTOrenesa uenoseka. CTapeHue u CMEpTh Kak
OMOJIOTNYECKHE MPOLIECCHI.

Pasmuoxenne u pasButue pactenuil. ['amerodut m cnopodur. Meiio3 B
YKU3HEHHOM IuKJIe pacTeHuid. OOpazoBaHue Crop B mpolecce Meiiosa. ['ametorenes
y pacteHuil. OmI0I0TBOPEHUE U PA3BUTHE PACTUTENBHBIX OpraHu3MoB. [[BoliHOE
OILTIOIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHuE U pa3BUTHE CEMEHHU.

MexaHn3MBl pETYISIAA OHTOI€HE3A Y PACTEHUN U )KUBOTHBIX.

JdeMoHCTpaMuK

[Toptpetsr: C. I'. HaBamwun, X. llneman.

Tabmuubr u cxembl: «BereratuBHoe pasMHOxkeHUe», «Tumsl Oecnosoro
pa3MHOXKEeHUsD», «Pa3zMHOXKEHME XJIAaMUIOMOHAIB», «Pa3MHOXXEHHE DJBIIIECHBI»,
«PazMHOXeHue ruapb», «Meio3», «XpoMmocomely, «I['amerorenes», «CtpoeHue
AWLEKIETKH U criepMaro3ouna», «OCHOBHBIE CTaauu OHTOTeHes3ay, «lIpsmoe n
HElpsAMOoe pasBuTHhe», «Pa3zBurre Manckoro xyka», «Pa3Butue capa”Hum»,
«Pa3Butne narymkwm», «JIBOMHOE OIUIONOTBOPEHHE y ILBETKOBBIX pPACTEHUI»,
«CTpoeHune cemMsH OJHOIOJIBHBIX U JABYIOJIBHBIX PAaCTEHUN», «KU3HEHHBIN LUK
MOPCKOM KanmycCTbl», «  KU3HEHHBIN UK MXa», « KM3HEHHBIA LIUKJI MATOPOTHUKAY,
«OKW3HEHHBII [IUKII COCHBI».

O0opynoBaHHe: CBETOBOM MHMKPOCKOI, MHUKpOIpEnaparbl SIMIEKIETOK U
CIIEPMATO30UI0B, MOAENb «LIUKIT pa3BUTHSA JIATYIIKIY.

JlabGoparopHas padora «/3ydeHrue CTpOCHUS MOJOBBIX KIETOK HAa TOTOBBIX
MUKpOIIpenapaTax».

IlpakTnueckass padora «BbisBIECHHME NPU3HAKOB CXOJICTBA 3aPOIBIIICH
ITI03BOHOYHBIX )KMBOTHBIX).

JlaGoparopnass pabora «CTpoeHHE OpPraHoB Pa3MHOXKEHHUS BBICHINX
pacTeHU.

Tema 11. I'eHeTMka — Hayka 0 HaCJeICTBEHHOCTHM M H3MEHYMBOCTH
OPraHu3MoB

Hcropust cTaHOBIEHUS M PA3BUTHS T€HETUKU Kak Hayku. Pabotel I'. Mennens,
I'. ne ®pusa, T. Moprana. Ponp 0Te4eCTBEHHBIX YYEHBIX B PA3BUTHUH T'€HETUKH.
Pabots H. K. Konsiiosa, H. . BaBunogsa, A. H. benozepckoro, I'. JI. Kapneuenko,
10. A. ®unmmnuenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHBIE TEHETUYECKHUE MTOHATHSA U CUMBOJIBL. ['OMOJIOrHYHBIE XPOMOCOMBI,
aJUIeNIbHBIE TE€HbI, AJIbTEPHATUBHBIE NPU3HAKWA, JOMUHAHTHBIA W PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, FETEPO3UT0TA, YUCTAs JIMHUSL, TMOPUIBI, TEHOTHII, (DEHOTHII.
OCHOBHBIE ~ METOABI ~ TE€HETUKU:  THOPHUIOJIOTMYECKUN,  LHUTOJOTMYECKUH,
MOJIEKYJISIPHO-T€HETUUECKH .

JleMmoHcTpanuu



[Toptpersr: I'. Mengens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. H.
Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, 0. A. ®unumnuenko, H. B.
Tumodees-PecoBckuii.

Tabmunp! u cxeMbl: «MeTopl TeHETUKI, «CXEMBI CKpELTUBAHUS.

JlaGopaTtopnas padora «/lpo3oduna kKak OOBEKT TE€HETUYECKHUX

HUCCICIOBAHUI.
Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHaenss — 3aKoH

eAMHO00pa3usi rTHOpUIOB MepBoro nokojeHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKOH MeHaenss — 3aKOH paclIeTUIeHUs NPU3HAKOB. lluTonornyeckue OCHOBBI
MOHOTHOPHUJIHOTO CKpEIIMBaHus. [ UoTe3a YUCTOTHI raMeT.

AHanuzupytoiee ckpemuBanue. [[poMeKyTOUHbIN XapaKkTep HacleIOBaHMUS.
Pacuierienre npu3HakoB IpY HEMOJIHOM JOMUHUPOBAHUU.

JurubpuaHoe ckpemurBanue. TpeTuit 3akoH MeHiens: — 3aKOH He3aBUCUMOTO
HaclieJJOBaHUsI TPU3HAKOB. [[uToIOrnYeckre OCHOBBI JUTHOPUTHOTO CKPEIIMBAHUS.

CueruieHHOe HacienoBaHue npuszHakoB. Pabotel T. Moprana. CuerieHHOe
HACJICIOBAHUE TC€HOB, HAPYIICHUE CLEIUIEHUS MEXIAYy TIeHaMhu. XPOMOCOMHas
TEOpHUsI HACIIECTBEHHOCTH.

['eHeTnka nosia. XpOMOCOMHBIM MEXAHU3M OINpPEAEICHUS Moia. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TeTepOoramMeTHbI MOJ. ['eHeTnueckas
CTPYKTYypa MOJIOBBIX XpoMocoM. HaciienoBanne npu3HaKoB, CHETUIEHHBIX C TTOJIOM.

['enoTun kak uenoctHas cucremMa. [lmenoTponus — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBI ajuienu3M. B3anMoaencTBUE HEaUIEIbHBIX TI'E€HOB.
KommnementapHocts. Onuctas. [Tonmumepus.

['eHEeTMYECKUI KOHTPOJIb PA3BUTHS PACTEHHM, dKUBOTHBIX U YEJIOBEKA, a TAKKE
(U3MONOTUYECKUX  TPOIIECCOB, TOBEACHUS U  KOTHUTUBHBIX  (DYyHKIIUH.
['eHeTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35TUH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckue acreKThl KOHTPOJS |
W3MEHEHUs HACJIEACTBEHHOU HH(OPMAIIUU B MOKOJICHUSX KJIETOK U OPTaHU3MOB.

JleMmoHCcTpauumn

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

Tabmuubr u cxemsl: «IlepBoiii 1 BTOpoil 3akoHbl Menaens», « Tpetuit 3axoH
MeHnnens», «AHanu3upyrouiee ckpemuBanue», «HemomHoe noOMUHHUpPOBaHHEY,
«ClemieHHOe Hacle0BaHUE TPU3HAKOB Yy Apo3oduibly, «['eHeThka mojay,
«Kapuotun denoBeka», «Kapuotun npozoduiby, «Kapuotunm mnTuib,
«MHOX€eCTBEHHBIN ajIenu3m», «B3aumMoaeicTBUE T€HOBY.

O6opynoBanue: MOAENb JUIA JEMOHCTpPAIlMd 3aKOHOB €IMHOOOpa3us
rHOpUIOB TIEPBOTO TIOKOJICHWSI M PACIICIICHUS TPU3HAKOB, MOJEIb IS
JIEMOHCTpAllUM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHMUS TMPU3HAKOB, MOJAEIb A



JEMOHCTPAllMM CLEIUICHHOTO HACJIEIOBAHUS NPU3HAKOB, CBETOBOM MHMKPOCKOIL,
MUKpornpenapar: «JIpozodumnay.

IIpakTnyeckass padora «/3ydyeHue pe3yabTaTOB  MOHOTHOPUIHOIO
CKpEIIMBaHUA Y IPO30(UITBD».

IIpakTuueckass  paGora  «M3yueHue  pe3ylbTaToB  JUTHOPUIHOTO
CKpEIIMBAHUSA Yy IPO30(DHUITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumopeiictBue reHotuna u cpeabl npu  (HopMUpoOBaHUM (DEHOTHIIA.
N3MeHYnBOCTh MpHU3HAKOB. KauecTBEHHbIE U KOJMYECTBEHHbIE NMPU3HAKU. Buabl
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBEHHAS.

MonmudukannonHass HW3MEHUYMBOCTh. Ponb cpeasl B (popMupoBaHUH
Moau(UKAIIMOHHONW M3MeHYnBOCTH. HopMma peakuuu npusHaka. BapuannoHHBIN
psan u BapuarnuonHas kpuBas (B. HMoranncen). CpoiicTBa MOau(UKAITMOHHON
V3MEHUYUBOCTH.

['eHoTMIIMYECKAsE N3MEHUYUBOCTh. CBOMCTBA TEHOTUIIMYECKON N3MEHYMBOCTH.
Buapl reHOTUNIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOunaTuBHass M3MEHYMBOCTHb. Mei03 M MOJIOBOM TMPOIECC — OCHOBA
KOMOWHATUBHON M3MEHUYUBOCTU. POJTh KOMOMHATUBHON M3MEHYUBOCTH B CO3JIaHUU
TeHETHYECKOT0 pa3HOOOpa3usl B Mpejiesiax OJTHOTO BUA.

MyTanmonHass W3MEHYMBOCTh. BuHIBI MyTanuil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  MHAYUUPOBAaHHbICE MyTauuu. SoepHble W
HUTOIIa3MaTuyeckue Myrtauuu. CoMaTUYecKue U IMOJoBble MyTauud. [IpuunHbI
BO3HUKHOBEHHs MyTauuid. MyTareHel W WX BJIMSHUE HA OPraHU3MBI.
3aKOHOMEpPHOCTH MYTAlMOHHOTO Ipollecca. 3aKOH TOMOJIOTMYECKUX PSII0B B
HacienctBeHHo u3MeHunBoctu (H.W. BaBunoB). BHesnepHass U3MEHUMBOCTH U
HACJIEICTBEHHOCT.

Onueenemuxa U JINUSEHOMUKA, POJb ONULEHEMUYECKUX Gakmopos 6
HACNe008aHUU U USMEHYUBOCTNU (DEHOMUNUYECKUX NPUSHAKOE ) OP2AHUZMOS.

JleMmoHCcTpauumn

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

Tabmuupt u  cxembl: «Buasl u3MeHuMBOCTHY», «MoaudukanuoHHas
U3MECHYHUBOCTHY, «KomOnHaTHBHAs U3MECHYHUBOCTHY, «Meiios,
«OnonoTBopeHuey, «I'eHeTnueckre 3a001eBaHus YeaoBeKay, « Buapl MyTarmiiy.

OOopynoBaHue: XKUMBbIE U TepOapHbIE AK3EMIUISIPbl KOMHATHBIX PacTeHH,
pucyHku (doTtorpadpum) >KMBOTHBIX C PA3IMYHBIMU BUAAMH U3MEHYUBOCTH.

JlaGopaTopHuas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAN(PUKAIMMOHHON M3MEHYMBOCTU. llocTpoeHue BapHalMOHHOTO psAga U
BAPUALIMOHHOUN KPUBOW.



IIpakTuyeckas padora «Myrtanuu y apo3oduiasl (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBEKA

Kapuotun dyenoeka. MexayHapoaHas IporpaMma HCCJIEIOBaHHUS T€HOMa
4yejaoBeKa. MeToJbl  M3YYEeHMsI TEHETUKHM  4YEJIOBEKA: T'€HEAIOTHYECKHUM,
OJIM3HEIOBEIH, IIMTOr€HETUYECKU, MOIYJISAIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-TEHETUYECKH. CoBpemeHHOE ONpPEAEICHUE TE€HOTHIIA:
MOJJHOT€HOMHOE CEKBEHUPOBAHHUE, T€HOTUIIMPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[111P-ananu3a. HacinencTBeHHbIe 3a00JIeBaHUs YeslOBEeKa. | eHHbIE U XPOMOCOMHBIC
Oosie3HU dYenoBeka. boyie3HW ¢ HACIEeNCTBEHHOM IPeapacioyioKEHHOCTHIO.
3HaYeHUEe MEAUIMHCKON T€HETUKHU B MPEIOTBPAILCHUHN U JICYEHUU T'€HETHYECKUX
3a00eBaHUN 4YenoBeKka. MeauKOo-TeHETHYECKOe KOHCYJIbTHpoBaHuEe. CTBOJIOBBIE
KJIETKU. [IoHATHE «T€HETHYECKOTO Tpy3a». ITUUECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peIlaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enetnueckue (HakTOpbl TOBBIIICHHONW YYBCTBUTEJIBHOCTH YEJIIOBEKAa K
(bU3NYECKOMY U XMMUYECKOMY 3arpsi3HEHHIO OKpYysKaroliei cpepl. ['eneTnueckas
MPEIPACTIOIOKEHHOCTD YETIOBEKA K MATOJIOTUSIM.

JlemoHcTpanuu

Tabmuubl u cxemsl: «Kapuotun denoBeka», «MeTobl U3yUYeHUs] T€HETUKH
yesjoBekay, «[ eHeTnueckue 3a001€BaHUs YEIOBEKay.

IpakTnuyeckas padora «CocTaBIeHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cestekuusi OpraHu3sMoB

JomecTukanus u cenekuust. 3apoKICHUE CEJIEKIIMU U JOMECTUKAIIUU. Y UCHHE
H. U. BaBunoBa o I[leHTpax mOpOUCXOXKIEHUS W MHOT000pa3vs KyJIbTYPHBIX
pacteHuid. Ponb cenekunu B CO3JaHNU COPTOB PACTEHUN U TTOPOJI ) KUBOTHBIX. COPT,
opoja, MTaMM. 3aKOH TOMOJIOTUYECKUX PSAJIOB B HACIEICTBEHHON U3MEHUYMBOCTH
H. W. BaBumnosa, ero 3nHaueHue Jjis CeIESKIIMOHHON pabOTHI.

Metonbl ceneknMoHHON paboThl. MCKycCTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBU1Y AJIbHBIM. Dranbl KOMOUWHAIIMOHHOM CCJICKIIUU. HcnerTanue
MPOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TEHOTHINY C TOMOIIBIO OIEHKHU
(dbeHoTuna NOTOMCTBA U OTOOP MO TE€HOTHUITYy ¢ moMoulbsio aHanu3a JJHK.

M CcKyCCTBEHHBIM ~ MyTareHe3 KaK  METOJ  CCJICKIIMOHHOM  paOoTHI.
PaguanOHHBIN U XUMUYECKUW MYyTareHe3 Kak MCTOYHUK MYTalUill y KyJIbTYPHBIX
dbopm opranu3mMoB. Mcmosib30BaHHE TEHOMHOTO PEIAKTUPOBAHUS M METOOB
pexomOuHanTHBIX JIHK 17151 ostyueHust iCX0JHOTO MaTepuaia Jjisl CeeKIUH.

[Tomyuyenue MTOJIUTLIIONIOB. BuyTtpuBunoBas rHOpUIN3AIINSL.
brnuskoposcTBEHHOE — CKpelmMBaHue, wWid  WHOpumuHr.  HepoacTBenHoe
CKpelIMBaHue, Wid ayTOpuAWHT. ['erepo3uc u ero mpuuuMHbl. Vcmomb3oBaHme
retepo3uca B cenekiuu. OtganéHHas rudbpunuzanus. [Ipeogonenue Oecrutiogus



MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CEICKIIMN PACTCHUH U )KUBOTHBIX. «3e1éHas
DeBOIOYULY.

CoxpaHeHure U U3y4eHUE TeHEeTUUECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN U UX
JTUKUX POJIMYEH I CO3/IaHUsI HOBBIX COPTOB U THOPHUIOB CEIIbCKOX035HCTBEHHBIX
KYJIbTYp. H3yuenue, coxpamenue u ynpasieHue 2eHemuyecKuUMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMBICIOBbIX  HCUBOMHBLIX 6 UYEeadx VIyduleHus.
cywecmseyowux u co30aHus HOB8bIX NOPOO, JUHULU U KPOCCO8, 8 MOM UYucie C
NpUMEeHeHUeM COBPEMEHHBIX MeMO008 HAYUHbIX UCCIe008AHULL, Nepedosblx Uoell U
NnepCcneKmuBHbIX MexHOoN02Ul.

JleMoHCTpauA

[Toptpersr: H. W. Basunos, U. B. Munuypun, I'. [. Kapneuenko, II. II.
Jlykpsanenko, b. JI. Actaypos, H. bopnoyr, /I. K. bensies.

Tabnuibl u cxembl: «L{eHTpBI TPOUCXOXKIEHUS U MHOTOOOPa3Us KyJIbTYPHBIX
pacTeHuin, «3aKOH TOMOJIOTHYECKUX PSAOB B HACIEICTBEHHON HU3MEHUYHBOCTH,
«MeTtonpl cenekiumny, «Otnanénnas rudbpuauzanus», «MyTtarenesy.

JlabopaTopHasi pabdora «/3yueHue copTOB KyJNbTYpHBIX PACTEHUN U MOPOA
JIOMAIIIHUX KUBOTHBIX).

JlaGopaTopHas padora «/3ydeHre METOA0B CEJICKIIMU PACTCHUIN.

IIpakTnueckas padora «IIpuBuBKa pacTeHUID.

IKeKkypeusi «OCHOBHBIE METOAbI U JOCTHUKCHHS CEJIEKIIMU PACTEHUU U
KHUBOTHBIX (Ha CEJICKIIUOHHYIO CTaHIMIO, IJIEMEHHYIO bepmy,
COPTOHUCHBITATELHBIM YyYacTOK, B TEIUIMYHOE XO34WCTBO, B JIa0OPATOPHIO
arpOyHMBEPCUTETA WM HAYYHOTO IIEHTPA)».

Tema 16. BuorexHoI0rMs U CHHTETHYECKAS OMOJIOTUS

OOBEeKThI, HCMHOJIb3yeMble B OHWOTEXHOJIOTMH, — KJIETOYHBbIE U TKAHEBBIC
KYJITYPBI, MUKPOOPTaHU3MBI, 170.4 XapaKTEPUCTHKA. TpaguuronHas
OMOTEXHOJIOTHSI:  XJICOOMEeUeHHue, TMOJYyYEHUE KHCJIOMOJIOYHBIX  IPOYKTOB,
BUHOJIeNME. Mukpoouonornueckuii cuntre3. OOBEKTH MHUKPOOHOJOTUYECKUX
TexHosnorui. [IpousBoacTBo Oefika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3naHne TEXHOJIOTUM M MHCTPYMEHTOB LIE€JICHAIIPABICHHOIO M3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C LIE€JIBIO MOJYYEHUS] OPTAaHU3MOB U UX KOMIIOHEHTOB,
coJiep KalluX HE BCTPEUAIOIINECS B IPUPOI€ OMOCUHTETHUECKHUE MY TH.

Knerounas uHxkeHepus. MeToapl KyJIbTypbl KJIETOK U TKaHEW PACTCHUH U
KUBOTHBIX. Kpuobanku. Comarudeckass TruOpuUAM3alMS W COMAaTHYECKUN
sMOpuorene3. lcnonb3oBaHue TramiouoB B CEJICKIUH pacTteHuil. [lonyuenue
MOHOKIOHANbHBIX anmumei. Mcnonb3o8anue MOHOKIOHANbHBIX U NOJIUKTIOHATbHBIX
anmumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKOHCTpyKIus
ANLEKIETOK U KJIOHUPOBAHUE >KUBOTHBIX. METOJI TpaHCIUIaHTALUU SIAEP KIIETOK.



Texnonoz2uu 0300posieHuUs, KyIbmusupo8aHus U MUKPOKIOHATLHO20 PAZMHOICEHUS
CeNbCKOXO3AUCMBEHHbIX KYAbMYP.

XpoMOCOMHass W Te€HHas WHXeHepusa. VICKyCCTBEHHBIM CHHTE3 T€HA H
KoHCcTpyupoBanue pekoMOnHaHTHbIX JIHK. Cozdanue mpanczennvix opeanuzmos.
JIOCTHKEHHUSI ¥ IEPCIIEKTUBBI XPOMOCOMHOM ¥ TEHHOW MH)KEHEPHUH. DKOJIOTUYECKUE
Y 3TUYECKHUE NPOOJIEMbl TEHHOW NHKEHEPUU.

Menununckue OuorexHonoruu. [loctrenomuas mudposas meaumuna. [TLP-
JUarHocThka. MeTaOOJOMHBIM aHajau3, TEHOLIGHTPUYECKUM aHaliu3 MpoTeoMa
4eJIOBEKa Ui OLIEHKH COCTOSIHHMSI €ro 310pOBbs. MCIONIB30BaHME CTBOJIOBBIX
kinetok. TaprerHas Tepanust paka. 3D-OuomHxeHepuss g pa3pabOTKU
(dbyHIaMEHTAIbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTHH, CO3/aHUS KOMIUIEKCHBIX
TKaHEeW COYETAaHHEM TEXHOJIOTUH TPEXMEPHOTO OMONMPHUHTHHTA U cKadoIauHra
JUIS PELICHUS 3a/1a4 IIEPCOHAIN3UPOBAHHON MEIULIUHBI.

Co3naHune BEKTOPHBIX BaKLIMH C LEJNbI0 00ecredeHus KOMOMHHUPOBAHHOMN
3amuThl OT Bo3Oyautened OPBU, ycTaHoBiieHHE MOJIEKYJSPHBIX MEXaHHU3MOB
¢bynkunonupoanusi PHK-conepkammux BUpYCOB, BBI3BIBAIOIIMX OCOOO OIACHbBIE
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabmunp! u cxemsl: «lcnoap30BaHNE MUKPOOPTraHU3MOB B MPOMBIIIIJIEHHOM
pOU3BOJCTBEY, «Kiterounas naxxenepus», «I eHHass HHKEHEPUD».

JlaGopaTopHasi padora «/3yueHre 00bEKTOB OMOTEXHOIOTUM.

IIpakTnyeckas padora «llosydeHre MOJIOYHOKUCIBIX TPOTYKTOB.

Ikckypeusi «buoTexHonoruss — BakHEHIIas MPOU3BOJAUTENIbHAA CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE TPOU3BOICTBO)».

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
BNOJIOTN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATbI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3yJbTaTaM OCBOCHHS
OoOy4YarolMMHUCs TPOrpaMM CpeaHero oOmiero oOpa3oBaHUs: JIMYHOCTHEIE,
MeTanpeaMETHbIE U NPEAMETHBIE.

B cTpykType NTMYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPaMMbI IO OHMOJIOTHH
BBIJICTICHBI CIIEAYIONINE COCTABISAIONINE: OCO3HAHUE OOYYAIOIIMMHUCS POCCHICKON
TPaXTaHCKON MICHTHYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEILHOCTH
U CaMOONpEACNICHUIO, Haiuuyue momueayuu K OOydeHUIO  OHMOJIOTHH,
yeneHanpagienHoe paszeumue BHYTPEHHUX YOEKIEHUH JMYHOCTH Ha OCHOBE
KJIIOYEBBIX IIEHHOCTEH M HCTOPUYECKUX TPAAMLMNA pPa3BUTUS OHMOJIOTHUECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb 00YYAIOITUXCSl PYKOBOJACTBOBATHCS B CBOEH



JESATENPHOCTH [IEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OuoornuecKoro 00pa3zoBaHus, HaaUyUe NPasoCoO3HAHUS FKOIOTUIECKON KYJIbTYPHI,
CHOCOOHOCMU CMABUMb LN U CTPOUTH KU3HEHHBIC TIAHBI.

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHHUS MPOTPAMMBI 110 OMOJIOTHHU TIOCTUTAIOTCS B
CAMHCTBE YYEOHOM M BOCHUTATEIBHOW JESITEIBHOCTA B COOTBETCTBUU C
TPAIUIUOHHBIMUA POCCUICKUMU COLIMOKYJIbTYPHBIMU, HCTOPUUECKUMHU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSAMH, MPUHSATHIMA B OOIIECTBE MpaBUJIaMU U HOpPMaMU
MOBEJACHUSI U CIOCOOCTBYIOT MpOLIECCaM CAMOIIO3HAHMS, CAaMOBOCHHUTAHUS U
CaMOpa3BUTHUS, pAa3BUTHS BHYTPEHHEH IMO3HUIMU JIMYHOCTH, MATPUOTHU3MA H
YBAKEHHS K 3aKOHY M IMPABOIOPSAIKY, YEJIOBEKY TPyJa U CTaplIEeMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHS, OCPEKHOTO OTHONIICHHWS K KYyJbTYPHOMY HACICIUI0 U
TPaJULUsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickorn Penepaiuu, npupoae u
OKPY KaroIIEn Cpee.

JIn4HOCTHBIE pE3yJIbTaThl OCBOCHHS YyueOHoro mpenmera «buomorus
JIOJKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYarONIUXCsl PyKOBOJICTBOBATHCSA
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUCHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YOEXKIEHHI, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IeCTBa, paCHIUPEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTA B MPOILIECCE PEANM3alUi OCHOBHBIX HANpPABICHUN
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:KaaHCcKOro BOCIIUTAHUSI:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YUAIOIIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUNUCKOr0 OOIIECTBA;

OCO3HAHHME CBOMX KOHCTUTYITMOHHBIX MTPaB M 00sI3aHHOCTEH, yBaKEHUE 3aKOHA
Y MIPABOMNOPSIKA;

TOTOBHOCThH K COBMECTHOM TBOPUECKOH JIESITEIILHOCTH MPHU CO3JaHUU YUEOHBIX
MPOEKTOB, PEIICHUMH YYEeOHBIX U T[IO3HABATEIBbHBIX 3a/a4, BBIMOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UIMIO IO OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHSITH €€;

YMEHHE YUYUTHIBATh B CBOUX JACHCTBUSIX HEOOXOAUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOCKICHHUSIMU, KYJIbTYPHBIMUA IEHHOCTSIMU U
COIIMAIbHBIM MOJIOKEHHUEM;

FOTOBHOCTh K COTPYJAHUYECTBY B TIPOIECCE COBMECTHOTO BBIMOJIHEHHUS
y4eOHBIX, TO3HABATEIBHBIX U MCCJIEAOBATEIbCKUX 3a/lad, YBaXXUTEIbHOIO
OTHOIIEHUSI K MHEHHUIO OMNMOHEHTOB TMpPH OOCYXICHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOM JEATEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:



c(hOpPMHPOBAHHOCTH POCCUNCKOMN TPAKTAHCKON UIEHTUIHOCTH, TATPUOTU3MA,
YBa)XEHUS K CBOEMY HAapOJy, YyBCTBA OTBETCTBEHHOCTH nepea PoauHoM, ropaoctu
3a CBOM KpaH, CBOIO PonauHy, CBOM SI3BIK M KYJIBTYPY, HPOIUIOE M HACTOSLIEE
MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILLICHHE K MIPUPOJTHOMY HACHEAUIO U MAMSATHUKAM IPHUPOIBI,
JTOCTHKEHHSIM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTh OIICHUBATh BKJIAJ POCCHICKUX YYEHBIX B CTAHOBJICHHE U
pa3BuUTHE OWOJOTWMH, MOHUMAHUS 3HA4YE€HHs OWMOJOTMM B TO3HAHUM 3aKOHOB
IPUPOBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeitHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy’KeHHIO M 3amuTte (OTedecTsa,
OTBETCTBEHHOCTH 3a €T0 Cyb0Y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS:

OCO3HAHME TYXOBHBIX [IECHHOCTEW POCCUIICKOTO HApO/a;

c(pOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MIOBEICHUS;

CIIOCOOHOCTh OILICHUBATh CHUTYallMI0 U MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUECHTHUPYSICh HA MOPATHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHME JIMYHOrO BKJIaJa B IOCTPOCHUE YCTOMYUBOTO OyAYIIETO;

OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJUTENAM, CO3JAHUIO CEMbU HA OCHOBE
OCO3HAHHOTO NPHUHATHS LEHHOCTEH CEMEWHOM JKW3HU B COOTBETCTBHHM C
TpaauusMu HapoaoB Poccuu;

4) 3¢TEeTUYeCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIIOYAs ICTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIIECTBEHHBIX OTHOIIICHHUIA;

MOHMMAHHUE SMOIIMOHATBHOTO BO3/ICHCTBHUS )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXXEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
MPOSIBIISITH KAYECTBA TBOPUECKOU JTMYHOCTH;

5) ¢usznyeckoro Bocnutanusi, GOpMHUPOBAHMSA KYJIbTYPbI 310POBbSI U
IMOIMOHAJIBLHOIO 0JIaronoJIyums:

MOHMMAaHME U pealiu3als 3I0pOBOro U 6€30macHOro oopasa *Ku3HH (310POBOE
NUTaHuE, COOJIIOIEHUE TUTUEHUYECKUX MPABUIT U HOPM, COATaHCUPOBAHHBIN PEXKUM
3aHATHUM W OTHObIXa, peryjisipHas (Qu3uyeckas akTUBHOCTB), OEpEkKHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOIICHMSI K COOCTBEHHOMY (PU3UUYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

MOHMMAaHWE IIEHHOCTU TPaBUJ HWHIUBUAYAJIBHOTO U  KOJJIEKTUBHOIO
0e30MacHOro MOBE/ICHUS B CUTYalUAX, YTPOKAIOIIUX 30OPOBBIO U KU3HU JIIO/ICH;

OCO3HAHHE TMOCTEACTBUN W HEMPUSITHS BPEIHBIX NMPUBBIUCK (YHMOTPEOICHHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

6) TPy10BOI0 BOCIIUTAHUS:

TOTOBHOCTH K TPYy, OCO3HAHUE LIEHHOCTH MAacTepCTBa, TPYI0JII00HE;



FOTOBHOCTh K AKTUBHOW JAEATEIIBHOCTU TEXHOJIOTMYECKOM U COLMAJIbHOU
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMMUPOBATH, MJIAHUPOBATH M CAMOCTOSITEIHHO
BBITIOJTHATH TaKyIO JEATEIbHOCTD;

WHTEpEC K pa3InyHbIM cepaMm NnpodhecCUOHANIbHON AESTENbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud H  pean30BBIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUI0O U CaMOOOpa30BaHUIO Ha
MPOTSIKEHNUN BCEH KU3HU;

7) 3K0JI0THYECKOr0 BOCIIUTAHUS:

HKOJIOTHYECKH 11eJIecO00pa3HOe OTHOIICHHUE K TPUPOAE KaK UICTOYHUKY JKU3HU
Ha 3eMJie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBIIIIEHUE YPOBHSI JKOJOTUYECKON KyJIbTYpbl: MPUOOPETCHUE OMbITA
IJIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM HUX BO3MOXHBIX MOCJIEACTBANA IS
OKpY’KaroILIEN CPEebl;

OCO3HaHUE TJI00ALHOTO XapaKTepa JKOJIOTHYECKHX MpoOJieM U MyTed uxX
pelieHus;

CIIOCOOHOCTB UCIOJIB30BATh IPUOOpPETAEMBbIE TPU NU3YUEHUU OMOJIOTMH 3HAHUS
W yMEHUS TpU  pEIICHHWH TMpoOJieM, CBSI3aHHBIX C  PAIMOHAIBHBIM
IPUPOOIOIb30BaHUEeM  (COONIOZCHUE  TpaBWJI  TOBEACHHS B MPHUPOJIE,
HaIMpaBJICHHBIX Ha COXPaHEHHWE pPABHOBECHUS B JKOCHUCTEMaxX, OXpaHy BHUJIOB,
KOCUCTEM, OHOCheEpbl);

AKTUBHOE HEMPUATUE ACHUCTBUI, TPUHOCAILINX BPEA OKPYKAIOLIEH MPUPOTHON
cpelie, YMEHHE MPOTHO3UPOBATH HEOJIATONMPHUATHBIE YKOJIOTHYECKUE TOCIEACTBUS
MPEANTPUHUMAEMBIX JICMCTBUM U MIPEAOTBPAILATh UX;

HaJIMYue Pa3BUTOrO SKOJIOTHYECKOTO MBIIIICHUS, IKOJIOTUUECKON KYJIbTYpHI,
OTbITa NEATeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMHU B II03HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOMN
MPAKTUKE, TOTOBHOCTU K YYAaCTHIO B IPAKTUUECKOMN JIESITEIBHOCTH SKOJIOTUYECKON
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUAJIOTe
KYJIBTYpP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJHUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM W YHMTATEIBCKOM KYJIbTYphl KaK CpEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJIbMU U TIO3HAHUSI MUDA;

MOHUMAaHUE CHenu(PUKU OHOJOTUM KaK HAyKd, OCO3HAaHUA €€ POk B
GbopMHpOBaHUN PAIMOHATFHOTO HAYYHOTO MBINIJICHUS, CO3JaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpPYXaloleM MHpPE KaK O €AMHCTBE MPHUPOJIbI, YeIOBEKa U



o0miecTBa, B MO3HAHUHM NPUPOJHBIX 3aKOHOMEPHOCTEH W pEIIeHHU MpoOieM
COXpPaHEHMS IPUPOTHOIO PABHOBECHS,

yOeXKAEHHOCTh B 3HAYUMOCTH OWOJIOTUM JJISi COBPEMEHHOW ITMBHIIM3AIINN:
o0ecrieueHnss HOBOTO YpPOBHSI Pa3BUTHS MEIULMHBI, CO3JaHUE MNEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pEIIaTh pPEeCcypcHble  MNPOOJEMBI  Pa3BUTHS
YEJI0BEYECTBA, MOMCKA MyTEH BBIXOAA U3 II100AJbHBIX SKOJIOTHYECKUX MPOOJIEM U
o0ecrieyeHrss  MepexoJa K  YCTOMUMBOMY — pPas3BUTHIO,  PallMOHAIHLHOMY
UCIIOJIb30BAaHUIO MPHUPOJIHBIX PECYPCOB U (HOPMHPOBAHUIO HOBBIX CTaHIApTOB
KU3HY;

3aMHTEPECOBAHHOCTh B TIOJYyYEHUU OMOJOTMUECKUX 3HAaHUM B LEIIX
NOBBIIICHU OOIIE KyJbTYphl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM 4acTu (yHKIIMOHAIHHOW TPAMOTHOCTH OOydYaromuxcs, GopMupyemMoi
IpU U3y4eHUH OUOJIOTUY;

NIOHUMAaHUE CYLUIHOCTH METOJOB MO3HAHMS, UCIIOJIB3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJNIb30BaTh IIOJy4YaeMble 3HAHUS [UJI aHalu3a |
OOBSCHEHHUS SIBIICHUN OKPYXAIOIIEro MUPA U MPOUCXOASANIMX B HEM M3MEHEHU,
yMEHHUE JieJlaTh OOOCHOBAHHBIE 3aK/IIOUEHHMS] Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIINXCS JaHHBIX C LEJIBI0 TIOJIy4YEHHMsI IOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUSA IS
penieHus Npo0JieM B peabHbIX KU3HEHHBIX CUTYalUsX;

OCO3HAaHHE LEHHOCTH HAYYHOU JAEATEIBHOCTH, TOTOBHOCTH OCYULIECTBIATH
IIPOEKTHYIO M MCCIIEIOBATEIBCKYIO AEATEIbHOCTh MHINBUIYAIbHO U B IPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTH K  HEMPEpPhIBHOMY  OOpa30BaHHUIO M
caM000pa30BaHUIO, K AKTUBHOMY IOJYYEHUIO HOBBIX 3HAHMWA MO OWOJIOTHU B
COOTBETCTBHHM C KU3HEHHBIMU NMOTPEOHOCTIMHU.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3ybTaThl OCBOCHMS yueOHOTO mnpeameta «buomorus»
BKJIFOYAIOT: 3HAYMMbIe i (OPMHPOBAHUS MHUPOBO33PEHUSI O0yUYaIOIIMXCS
MEXIUCITUTUTMHAPHBIE (MEXKIPEIMETHBIE) OOIICHAYYHBIC MOHSATHS, OTPAXKAIOIINE
IIEJIOCTHOCTh, HAyYHOW KapTHHBI MHUpa H CHeONU(PUKYy METOJ0B TIO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHS, SBJIICHHE, TPOIIECC,
CUCTEMa, Hay4YHbIN (aKT, MPUHIUII, THINOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UccleI0BaHne, HAaOII0ICHNEe, I3MEPEHUE, YKCTIEPUMEHT | JAPYTHE); YHUBEPCAIbHbBIE
y4ueOHbIE JCHCTBUSA (ITO3HABATEIbHBIC, KOMMYHHKATHUBHBIC, PETYJSITUBHBIC),
obecnieunBaroniye GopmMupoBaHrue (PyHKIIMOHATBHONW IPaMOTHOCTH U COITHATIBLHOMN
KOMIETEHIIUU  OOYyYalolMXCsl; CIOCOOHOCTh  OOYyYalomMXCsl  UCIOJb30BaTh
OCBOCHHBIE MEKTUCITUTIIMHAPHBIE, MUPOBO33PEHUYECKIE 3HAHUSI U YHUBEPCATIbHBIC
y4eOHbIE IEUCTBUS B TO3HABATEILHON M COLUAIIbHOM MPaKTHKE.



B pesynbTaTe n3ydenusi OMOJIOTUN Ha YPOBHE CPEHETO 001Iero 00pa3oBaHus
y obOyuwaromerocs OyayT chOpMHpPOBaHBI TIO3HABATENBLHBIE YHUBEPCAIbHBIC
ydeOHbIC JIEHCTBUSA, KOMMYHHKATHBHBIC YHUBEPCAJIbHBIC YYCOHBIC JCHCTBHSA,
PETYISITUBHBIC YHUBEPCAIbHBIE YICOHbIC IEHCTBUS, COBMECTHAS JICITEIHLHOCTb.

MeTtanpeaMeTHbIE pe3yibTaThl OCBOCHHSI MPOTPAMMBI CPETHETO OOIIero
00pa30BaHMsI JOJIKHBI OTPAXKATh:

Ogianenue YHHUBePCAJbHBIMH Y4eOHBIMHU MO3HABATEJIbHBIMHU
NEeUCTBUSAMMU:

1) 6a3oBbIe JJOTHYeCKHE ICHCTBHUS:

CaMOCTOSITENTLHO ~ (OPMYJIUPOBaTh W aKTyalIM3UpOBaTh  MPoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IMPH OCBOCHHWM 3HAHUH MTPHEMBI JIOTHYECKOTO MBIMUICHUS
(aHanmu3a, CUHTE3a, CPAaBHEHHUS, KiTaccu(UKAIK, 0000IICHNUS), PACKPBIBATH CMBICI
OMOJIOTHYECKUX TOHATHH (BBIICIATh UX XapaKTEepPHBIC MPU3HAKH, YCTAHABIMBATH
CBSI3H C APYTUMU TOHATHSIMH);

ONPEACIATh IEIM JCITCILHOCTH, 3aJlaBas IapaMeTpbl W KPUTEPHH WX
JOCTHKCHHS, COOTHOCHTD PE3YJIbTATHI ACATCIILHOCTH C TTOCTABJICHHBIMH LICIISIMHU,

UCIIOJIb30BaTh OMOJIOTHYECKHUE TIOHITHS JUISI 00BICHEHUsT (DaKTOB U SIBJICHHUI
KUBOW MPUPOJIBI;

CTPOUTHh JIOTHYECKUE PaCCyXJCHUS (MHIAYKTHBHBIC, JCIyKTUBHBIC, I10
aHAJIOTHUHN), BBIABIATH 3aKOHOMEPHOCTH W TNPOTHBOPECUHS B PACCMATPHUBACMBIX
SIBIICHUSX, (DOPMYITHPOBATH BHIBOBI U 3aKIIIOUCHUS;

IPUMEHSTH CXEMHO-MOJICIILHBIC CPEICTBA IS IIPECTABJICHHUS CYIIIECTBEHHBIX
CBS3¢M MW OTHOIICHHA B H3Yy4YaeMBIX OHOJOTHYECKMX OOBCKTaX, a TaKKe
IPOTUBOPEYHMI PA3HOrO pOJAA, BBISBICHHBIX B Pa3jIMYHBIX HH()OPMAIIMOHHBIX
UCTOYHHUKAX;

pa3pabarbiBaTh IUTAH PEIICHHUS MPOOJEMBbI C YUETOM aHAIM3a MMCIOIIMXCS
MaTepUaIbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHBBI B JICATCIILHOCTD, OIICHUBATh COOTBETCTBHE PE3YJILTATOB
IEJISIM, OLICHUBATh PUCKH TIOCJICICTBUN JACSITCILHOCTH;

KOOPJAMHUPOBATH U BHIMOJIHATH paO0OTY B YCIOBHUSAX PEaIbHOTO, BUPTYaIbHOTO
¥ KOMOWHHUPOBAHHOTO B3aWMOJICHCTBHS,

pa3BHUBaTh KPEaTUBHOE MBIILICHUE ITPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE ICHCTBHUS:

BJIaJICTh HaBBIKAMHU Y4eOHO-HCCIICIOBATEIbCKON U MPOCKTHON JEATCIBHOCTH,
HAaBBIKAMHM  paspernieHus MpoOsieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIICHHSI MPAKTUICCKUX 3a]1a4, TPUMCHEHHIO
pa3IMYHBIX METOJIOB ITO3HAHUS;



UCIIONIb30BaTh pPAa3iMuHble BUABI JESATENBHOCTH MO TMOJYYEHHUIO HOBOTO
3HaHUS, €ro HWHTEpIpEeTaluH, MPeoOpPa3OBaHUI0O M TMPUMEHEHUIO B Y4EOHBIX
CUTYaIUsX, B TOM YHUCJIE MIPHU CO3aHUH YUEOHBIX U COIIUATBHBIX TPOEKTOB;

(opMUpPOBATH HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHONU TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATUSIMU U METOJIaMU;

CTaBUTh M (HOpMyIHpPOBaTh COOCTBEHHBIC 3aJayd B 00pa3oBaTeIbHOU
NESITEIbHOCTH U JKU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH NPUUYMHHO-CIICACTBEHHBIE CBSI3M U aAKTyaJM3UpOBaTh 3ajaauy,
BBIJIBUTaTh TMIOTE3Y €€ PEIIECHNUs, HAXOUTh apTyMEHTHI JJIs1 I0Ka3aTeIbCTBA CBOMX
YTBEPKACHUM, 3aJaBaTh apaMeTPbl U KPUTEPUH PELICHUS;

aHAJIM3UpPOBaTh TMOJYYCHHbIE B XOJE pEUICHHWS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYUIECTBJIATh LIEJICHANPABICHHBIA TMMOUCK IEPEHOCa CPEACTB U CIIOCOOOB
NENCTBUS B MPO(PECCUOHANBHYIO CPENy;

yYMETh TMEPEHOCUTh 3HAHWS B TMO3HABATEIBHYIO U MPAKTHYECKYIO OOJIACTH
KU3HEICSATEIbHOCTH;

YMETbh MHTETPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEW, MpEJiaraTh OPUTHHAIBHBIE MOAXOABI M PEIICHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ ungopmanmeii:

OpPUEHTUPOBATHCS B PA3JIMYHBIX UCTOUHUKAX MH(POPMAINH (TEKCTE YI4EOHOTO
nocoOusi, HAy4YHO-TIOMYJISIPHOM JuTeparype, OHOJOTMYECKUX CIIOBapsxX U
CTIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax MaHHBIX, B VHTepHETe), aHAIM3UPOBAThH
UHGOPMAIIHIO PA3IMIHBIX BUIOB U (POPM Ipe/cTaBICHHS, KPUTHUECKH OLIEHUBAThH
e€ I0OCTOBEPHOCTh M HETIPOTUBOPEUUBOCTD;

(GopMyJIMpOBaTh 3alpPOChl U MPUMEHATh Pa3IMYHbIE METOJAbI MPU MOUCKE U
otbope Ouosorndeckoi MHMOpMaIKU, HEOOXOAUMOM JJIsi BBIOJHEHUSI YUEOHBIX
3ajay;

npuoOpeTaTh OMBIT HWCHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHI, COBEPILIEHCTBOBATh KYJIbTYpy aKTHUBHOI'O MCIIOJIb30BAaHUS PA3IMUHbIX
MIOUCKOBBIX CHUCTEM;

CaMOCTOSITENILHO ~ BBIOMpATh  ONTUMANbHYIO  (OpMYy  TpEACTaBICHUS
Oronornyeckor HHPpopMaluu (CXeMbl, rpapuKu, IMaArpaMMbl, TAOJIULIbI, PUCYHKHU U
Apyroe);

UCIIONIb30BaTh HAYYHBIM S3BIK B KayecTBE CpeAcTBa mpu paboTe ¢
Ononornyecko WHPOpPMANUEH: TPUMEHATh XUMHUYECKHE, (U3UYECKUe W
MaTeMaTUYeCKUe 3HaKW W CUMBOJBI, (HOpMYyJibl, abOpeBHaTypy, HOMEHKIATYpY,



UCIIONB30BaTh M MPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPEICTBA
HaTJISITHOCTH;

BIAJCTh  HAaBBIKAMH  paclo3HAaBaHWS W 3aWTHl  WH(OpMaIuy,
nH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

Ogy1aieHUe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) obmennme:

OCYIIECTBIISATH KOMMYHUKAIIMH BO BceX chepax KM3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTe€ WM JIMCKYCCUM MO CYIIECTBY OOCYX JaeMoil TeMbl (YMEHHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CY>KJIEHUSI OTHOCHUTENILHO BBINIOJHEHUS TMpeJiaraeMoin
3aJlayd, YUYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTh MO3UILIUNA APYTHMX yYaCTHUKOB
JMajora Wik JUCKYCCUN);

pacro3HaBaTh HEBepOaJlbHbIC CpPEJCTBA OOIICHMS, TMOHUMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, TMPEINOCHIIOK BO3HHUKHOBEHHUS KOH(JIMKTHBIX CHUTYyaIluH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CIIOCOOAMH OOIIEHUS W B3aWMOJICHCTBHSI, TIOHUMATh
HaMEPEHUS IPYTUX JIIOJIEH, MPOSBIATh YBAKUTEIHLHOE OTHOIICHNE K COOSCETHUKY
U B KOPPEKTHOU PopMe (HopMyIupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHUS C HCIIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHAas 1eSITeJIbHOCTh:

MOHUMATh M HCIIOJIL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHIYaIbHOU
paboThI IPH PEIICHUH OMOJIOTMYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIMMOCTD
MPUMEHEHUS TPYIOBBIX (DOPM B3aMMOJICHCTBUS MPHU PEIICHUN YIeOHOH 3a1a4H;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHM C Y4€TOM OOIIuX
MHTEPECOB M BO3MOKHOCTEH KaXKJIOTO YJieHa KOJUICKTHBA,

NPUHUMATh TCIM  COBMECTHOW  JEATEIbHOCTH, OpPraHW30BBIBATH U
KOOPJMHHUPOBATh JICUCTBUA II0 €€ JIOCTHUKCHHUIO: COCTABJATH IUIAH JCHCTBHM,
pacnpenensiTh poiau ¢ Y4E€TOM MHEHHMM YYaCTHUKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OIICHMBATh KAYECTBO CBOETO BKJIA/Ia M KAXKJIOTO YYaCTHUKA KOMAaH/IbI B OOIIIHIA
pe3ynbTaT Mo pa3paboTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE TIPOEKTHI, OIICHMBATh WJEUW C TIO3UIUA HOBH3HBI,
OpPUTHHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIICCTBJIATh IMO3UTUBHOE CTPATETHYECKOEC IIOBEACHUE B Pa3IMYHBIX
CUTYAIHSIX, IPOSIBIISITH TBOPUYECTBO M BOOOpaKeHNE, OBITh MHUIIMATHBHBIM.

OByajieHUe YHUBEPCAJIbLHBIMH PEryJISSTUBHBIMU AeHCTBUSIMMU:

1) camoopraHu3anusi:

UCIIOJI30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISIBICHHS TPOOJIeM W UX
pelIeHUs B )KU3HCHHBIX U YICOHBIX CHTYAIHSX;



BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUM IIEJIEBbIE U CMBICIOBBIC
YCTaHOBKM B CBOMX JACHCTBMSX M MOCTYNKAax [0 OTHOLICHWIO K JKMBOM IPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOATENIBHO OCYILECTBIIATh IIO3HABATEIBHYIO JEATEIBHOCTD, BBISABIIATH
npo0JieMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 337a4d B 00pa30BaTEIbHON
NEATEIbHOCTH U dKU3HEHHBIX CUTYaLHSX;

CaMOCTOATEIILHO COCTABJIATH IJIaH PEMICHMSI TPOOIIEMBI C YUETOM UMEKOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U ITPENIIOUYTEHUM;

JaBaTh OLICHKY HOBBIM CUTYaLlUsIM;

pacIIupsATh paMKH y4eOHOTO MPEIMETa Ha OCHOBE JIMYHBIX MTPEANOUYTEHUH;

JieNaTh OCO3HAHHBIN BHIOOD, apTyMEHTHUPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32
penieHue;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CocoOCTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO HIMPOKOM JpyAMLIMK B
pa3HbIX 00JIaCTAX 3HAHWUW, MOCTOSHHO IIOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBII YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJITATOB LIEIIAM;

BJIAJETh HABBIKAMM  IIO3HABATEIBHON  peQueKCMH Kak  OCO3HAHMS
COBEpIIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3YyJbTATOB M
OCHOBaHUI, UCNOJIb30BaTh NPUEMBI PEIIEKCUU I OLEHKU CHUTYyalluH, BbIOOpa
BEPHOI'O PELLICHHUS;

YMETh OLEHUBATh PHUCKM W CBOEBPEMEHHO IPUHUMATh PELIEHUS M0 HX
CHIDKEHHIO;

OpUHUMATh MOTHUBBI W apryMEHThl APYrMX NpPU aHAIM3E pe3yibTaToOB
NEATEIbHOCTH;

3) npuHsATHE ceds U APYTUX:

MPUHUMATh ce0sl, MIOHMMas CBOU HEJJOCTATKU U JOCTOMHCTBA;

OpUHUMATh MOTHUBBI W apryMEHThl APYrMX NpPU aHAIM3E pe3yibTaToOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLINOKY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.
INPEAMETHBIE PE3YJIBTATBI

[IpenMeTHble pe3yabTaTbl OCBOEHUS COJIEpXKaHUS Yy4eOHOro MpeaMeTa
«buonorus» Ha yrayOnEéHHOM ypOBHE OpPUEHTHPOBAaHBI Ha obOecreueHue
npoduibHoro  oOydenusst  oOydvarouxcst  Owonorud. OHHM — BKIIIOYAIOT:
cnenuuyeckue A OMOJIOTMM Hay4YHbIe 3HAHUS, YMEHUS U CIIOCOObI ACHCTBUH 1O
OCBOCHHIO, UHTEPIPETALNN U TPEoOpa30BaHUIO 3HAHUM, BUJIbI JEATEIBHOCTH IO



MOJTyYEHHUIO HOBBIX 3HAHUU M WX MPUMEHEHHIO B Pa3IMUYHBIX YUEOHBIX, a TAaKXKE B
peanbHbIX XU3HEHHBIX cUTyalusax. [IpenMerHbie pe3ynbTarsl MPEACTaBIEHBI MO
roJiaM U3y4eHUsl.

[TpenmeTHbIE pe3yabTaThl OCBOEHUS yueOHoro npeamera «buonorus» B 10
KJacce TOJKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh, 3HAHUA O MECT€ W POJM OWOJIOTHH B CHCTEME
€CTECTBCHHBIX HayK, B ()OPMHUPOBAHUU €CTECTBEHHO-HAYyYHOH KapTUHBI MHpa, B
NO3HAHUM  3aKOHOB MPHUPOABI M  PEIIEHHH NpoOJeM  PpaldOHAIBHOTO
IPUPOJIOTNIOIB30BAHUS, O BKIIAJIE POCCUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OHOJIOTHH,

BJIAJCHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOITOJIAraKIIe OHOJIOTHYECKUE TEPMHUHBI W TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTado0JIu3M, TOMEOCTa3, CaMOPETyJsLus, CaMOBOCIIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHUYUBOCTb, POCT U pa3BUTHE), OUOJIOTMYECKHUE TEOpUU
(xnetounas teopus T. llIBanna, M. Ilneiinena, P. BupxoBa, XxpomocoMHas Teopust
HacnenctBeHHocTH T. Moprana), yuenuss (H. WM. BaBumoBa — o meHTpax
MHOT000pa3us U MPOUCXOXKACHUS KyJIbTYPHBIX PACTEHHI ), 3aKOHBI (€IMHOOOpa3us
IIOTOMKOB II€PBOTO IIOKOJIEHUS, PACUICIUICHHs, YHCTOTHl I'aMET, HE3aBHUCHUMOTO
HacienoBanuss ['. MeHaens, TOMOJOTMYECKHX PAJOB B  HACIEICTBEHHOMN
n3meHunBoctd H. M. BaBuiioa), npuHIMNIBI (KOMIJIEMEHTAPHOCTH);

BJIAJICHUE OCHOBHBIMH METOAAMH HAyYHOI'O ITO3HAHHUS, HCIOJIb3YEMBIX B
OMOJIOTMUECKUX HCCIIEIOBAaHUSAX JKMBBIX OOBEKTOB (OMHCAHHME, W3MEpPEHUE,
HaOJI0ICHUE, DKCTICPUMEHT);

YMEHHUE BBIIEIATH CYIIECTBEHHBIE NIPU3HAKU: BUPYCOB, KJIETOK ITPOKApHOT U
JYKapHOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM YHCIE
OaxkTepuil, r(pubOB, paCTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOEHHUSI OPraHOB U CUCTEM
OpraHOB pAaCTE€HUMW, >KUBOTHBIX, YEJIOBEKA, IIPOLIECCOB IKU3HENEITEIBHOCTH,
IPOTEKAIOLIUX B OpraHU3Max PACTEHUH, KUBOTHBIX U YEJIOBEKAa, OMOJIOTMUECKHUX
IPOLIECCOB: 0OMEHa BemlecTB (MeTabonau3M), NPEeBPALLEHUs SHEPTUU, OpOKEHUS,
aBTOTPO(HOIO U reTepoTpoHOrO TUIIOB MUTAHMS, (POTOCHHTE3A U XEMOCHHTE3a,
MUTO3a, Mel03a, TaMeTOTeHe3a, IMOpUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHS,
pa3MHOXKEHUS,  WHIUBUAYaJbHOIO  pa3BUTHS  opraHu3Ma  (OHTOIE€HE3a),
B3aMMOJICHCTBHSI T€HOB, F€TEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHUE YCTaHABIIMBATh B3aUMOCBS3M MEXIY OpPraHOMJAMHM KIETKH U HX
GyHKUMSIMH, CTPOEHHEM KJIETOK pa3HbIX TKaHEM M UX (YHKUUSIMH, MEXITY
opraHamMy M CHCTEMaMu OpraHOB Yy pPAacTEHWH, >KMBOTHBIX M 4YEJIOBEKAa M HX
GYHKIUSAMHU, MEXAYy CHCTEMaMH OPraHoB M HMX (PYHKIMSIMH, MEXIy >STanamu
oOMeHa BEeUIEeCTB, 3TallaMU KJIETOYHOTO IMKJIA U )KU3HEHHBIX [IUKJIOB OPraHU3MOB,



JTamamMu SMOPUOHAIBLHOTO Pa3BUTHUS, TEHOTUIIOM U (EHOTUIIOM, (DEHOTHIIOM H
dbakTopamu cpenbl OOUTaHUS;

YMEHUE BBISIBJIATH OTIMYHUTEIBHBIE MPU3HAKU JKUBBIX CHCTEM, B TOM YHCIIE
pacTeHuM, >)KMBOTHBIX U YEIOBEKA;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME apPTyMEHThI, OHOJIOTMYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJISl TOKA3aTENbCTBA POACTBA OPraHM3MOB Pa3HBIX
CUCTEMATUYCCKUX TPYTIIT;

yMEHHUE peliaTb OMOJIOTUYECKUE 3aa4, BBISABISTh IPUUNHHO-CIIEICTBEHHbIC
CBSI3U MEXKJy UCCIEAYEMbIMU OMOJIOTMUECKUMU MPOLECCAMU U SIBJIICHUSIMHU, J1€TIaTh
BBIBOJIbI U IPOTHO3bI HA OCHOBAHUU TIOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIMOIHATH JIa0OpATOPHBIE M TPAKTHUECKHE padOThI, COOMIOAATH
npaBuia mpy paboTe ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYI0BAHHUEM;

YMEHUE BBIJIBUTATh THUIOTE3bl, MPOBEPATh HX OKCHEPUMEHTAIbHBIMU
cpencrtBamu, GOpMyIHpys Iellb KCCIEIOBAaHUS, AaHAJTU3UPOBATH IOTYUYEHHBIC
pe3yNIbTaThI U ACNATh BBIBOJIBL;

YMEHHE Yy4YacTBOBaTh B y4E€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOJIOrHw,
OKOJIOTUM U METUIIMHE, MPOBOJUMON Ha 0a3e HIKOJBHBIX HAayYHBIX OOIIECTB, U
nyOJMYHO  TPEACTaBIATh  MOJYYEHHBbIE  PE3yJIbTaTbl HAa  YUYEHUYECKHX
KOH(epeHIusX;

YMEHHE OIICHWBATh JTHUYECKHUE AacCTEeKThl COBPEMEHHBIX HCCIEIOBAaHUI B
o0acTv OMOJIOTUHU U MEUIMHBI (KJIOHHPOBAaHUE, NCKYCCTBEHHOE OTUIO0TBOPEHHE,
HaIpaBJIEHHOE N3MEHEHNE T€HOMA U CO3/JaHNe TPAHCT€HHBIX OPraHU3MOB);

yMEHHUE OCYIIECTBIIATh OCO3HAHHBIA BBHIOOp Oyayliel mpodeccuoHaTbHON
JESATETLHOCTH B 00JacTH OUOJIOTHU, MEAMIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CENIbCKOTO XO3A1CTBA, MUIIEBON MPOMBINIJICHHOCTH, YTAyOIsTh MO3HABATEIBHBIHN
MHTEpEC, HAIIPaBJIEHHBIM HA OCO3HAHHBIM BHIOOP COOTBETCTBYIOLIEH Npodeccuu u
OpOoAODKEHHE OHOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3alUsIX CpPETHETO
PO eCCUOHATILHOTO U BHICIIETO 00pa30BaHUS.

[IpenMeTHbIe pe3yiabTaThl OCBOEHUsI yueOHoro mpeamera «buonorus» B 11
Kjlacce NOJIKHBI OTPaKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ U POJIM OHOJOTUU B CHUCTEME
€CTECTBEHHbIX HayK, B (DOPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-HAyYHOU
KapTUHBI MHpA, B TO3HAHUM 3aKOHOB MPHUPOABI M PEHICHUH SKOJOTUYECKUX
npoOJieM 4YenoBeYeCTBa, a TaKkKe B PEIICHHH BOMPOCOB PAIMOHAIBHOTO
IPUPOIOTIONB30BAHUS, U B (POPMHUPOBAHUH [IEHHOCTHOTO OTHOIICHHS K TIPHUPO/IEL,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUICKUX M 3apyOekKHBIX yUEHBIX-OMOJIOrOB B
pa3BUTHE OHMOJIOTHH;

yMEHUE BIAJIETh CUCTEMOW OMOJIOTMYECKHX 3HAHUN, KOTOpas BKIIOYAET
ONpe/ieNieHNus] W TIOHMMaHWE CYITHOCTH OCHOBOTOJAralmmuX OHOJOTHIECKIX



TEPMHHOB W TOHATUN (BHI, 3KocucTeMa, Ouocdepa), OHOTOTHUECKUE TEOPUU
(aBomonionHas teopust Y. J[apBuHa, CHHTETHYECKAs TEOPHs SBOJIOIHH ), YICHHUS
(A. H. CeBepiioBa — 0 myTsX U HampasieHusx 3Boatouun, B.M. Bepuaackoro — o
ouocdepe), 3akoHbl (TeHeTHdyeckoro paBHoBecus [x. Xapau u B. BaiinGepra,
3apoabiieBoro cxojacrea K. M. bopa), npaBuna (munumyma HO. JlubOuxa,
HKOJIOTMYECKON MHUpaMuibl IHEpPTruM), rumnotres3bl (runmoreza «vupa PHK» V.
['unGepra);

yMEHUE  BJaJeTh  OCHOBHBIMM  METOJaMU  HAYYHOTO  TMO3HaHUS,
UCIIOJIb3yEeMbIMH B OMOJIOTHYECKUX MCCIIEIOBAHUSIX KUBBIX OOBEKTOB U IKOCUCTEM
(onucanue, u3MepeHue, HaOIIOJEHHE, JKCIIEPUMEHT), CIOCOOAMH BBISIBICHUS U
OIICHKH aHTPOITOTCHHBIX H3MEHEHU B IPUPO/IE;

YMEHUE BBIICIATh CYIICCTBEHHBIC TPHU3HAKH: BHJOB, OHOTEOIIEHO30B,
IKOCUCTEM U Ouocdepbl, CTAOMIM3UPYIOIIETO, ABUXKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOTO 0TOOpA, AJIIONMATPUIYECKOTO ¥ CUMITATPUYECKOTO BUA000pa30BaHUs,
BIUSHUS  JBWKYIIUX  CHJ  DBOJIOIMM  Ha  TeHOMOHA  TOMYJISIUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpejie OOWTaHMs, YepeOBaHUS HAIPaBICHUMN
ABOJTIOITMH, KPYTOBOPOTA BEIIECTB M TIOTOKA SHEPTHH B SKOCHCTEMAX;

YyMEHUE YCTaHAaBJIMBATh B3aUMOCBA3M MEXAY TMPOIECCAaMU HBOJIIOIHUH,
JBIDKYIIMMH CHJIaMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMU PA3JIMYHBIX SKOCHUCTEM U
MIPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHE  BBIIBIATH  OTJIMUWATEIbHBIC  TPU3HAKH  JKUBBIX  CHCTEM,
MPUCTIOCOOJICHHOCTh BHJIOB K cpefie oOuTaHMs, a0MOTHYECKUX U OMOTUYECKUX
KOMITOHEHTOB  9KOCHUCTEM, B3aWMOCBS3€d OpPraHM3MOB B  COOOIIECTBaX,
AHTPOITOTEHHBIX U3MEHEHUN B DKOCUCTEMAaX CBOEU MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOIINE apPTyYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHUMBOJIUKY JIUIS JOKa3aTeIhCTBA POJCTBA OPTaHU3MOB PAa3HBIX
CUCTEMATUYECKUX TPYIIT, B3AaUMOCBS3U OPTaHU3MOB U CpeJlbl OOUTAHUS, €AMHCTBA
YeJIOBEUECKUX pac, HEOOXOJUMOCTH COXPAaHEHHS MHOTO00pa3usi BHJIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHUS MPUPOJIBI M YETIOBEUYECTBRA;

yMEHHUE penaTh OMOJIOTHISCKUE 3aa91, BBISBIISTh IPHUYNHHO-CIICICTBCHHBIC
CBSI3M MKy UCCIICTYEMbIMU OMOJIOTHYECKUMH TPOIIECCAaMU U SIBICHUSMH, JE1aTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUU TIOJYYEHHBIX PE3YyJIbTATOB;

YMEHHUE BBIMOJIHATh JTA0OPATOPHBIE W TPAKTUYECKHUE PadOThI, COOIOIATH
MpaBuJia NMpy padboTe ¢ yueOHBIM U JTaOOpaTOPHBIM 000PYI0BAHHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPITh WX OKCICPUMCHTAILHBIMU
cpenctBamu, GOPMYIHpYs IE€JIb KCCICIOBAHUS, aHATU3UPOBATH TIOTYUYEHHBIC
pE3ynbTaThl U IeNIaTh BHIBOBL;

yMEHHE Y4acTBOBAaTh B y4e€OHO-UCCIIENOBATEILCKONW PaboTe Mo OMOJIOTHH,
DKOJIOTUU W MEIWIIMHE, MPOBOJUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, W



nyOJIMYHO  TPEACTABIATh  MOJYYEHHBIE  pEe3yNbTaThl Ha  YYEHUYECKHX
KOH(EpEeHIINSX;

YMEHHE OLIEHWBATh TUMIOTE3bl U TEOPHH O MPOUCXOXKICHUU KU3HU, YEIIOBEKa
U UYEJOBEUYECKUX pac, O NMPUYMHAX, MOCIEACTBUAX U CrOco0ax MpeaoTBpalleHUs
ri100aJpHbIX U3MEHEHUH B Ouocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyayiieill mpodeccuoHambHON
JESITEIbHOCTH B 001aCTH OMOJIOTUH, KOJIOTUH, PUPOIOTIONH30BAHMS, METUIIUHBL,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPHUU, CEJIbCKOIO XO34WCTBA, MHILEBOM
IPOMBIIIJIEHHOCTH, YIJIyOJIATh I103HABATEIbHBIM MHTEPEC, HANpPABICHHBIA Ha
OCO3HAaHHBIM  BBIOOP  COOTBETCTBYIOIIEW  MNpodeccuu U MPOJOJIKEHHUE
OMOIOTMUECKOT0 00pa30BaHusl B OPraHU3ALMIX CPEAHETO MPOGECCHOHATBLHOTO U
BEICIIIETO 00Opa30BaHUAI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE

HaumeHoBaHue pa3iesioB U TeM uuppoBbIe

Ne n/m P Konrpoabnbsie IIpakTHyeckue (upp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe

padoThI padoTsbI
pecypcsbl
1 BHOMOMIS KaK HAVEa 1 05 https://m.edso00.ru/7f41c292
. Y ' https://www.yaklass.ru/

2 JKuBbIe CUCTEMBI M UX U3YYCHUEC 2 0.5 httpsE//m.edsoo.ru/7f41c292
https://www.yaklass.ru/

3 S 2 05 https://m.edso0o.ru/7f41c292
https://www.yaklass.ru/

4 XuMHYecKasi OpraHu3alys KJIeTKH 10 0.5 1 httpsi//m.edsoo.ru/7f410292
https://www.yaklass.ru/

5 C o 8 05 2 https://m.edso00.ru/7f41c292

TPOCHHE H QYHKINI KICTIH ' https://www.yaklass.ru/
OOMeH BelecTB U MpEeBpaIICHUE YHEPTHUH B https://m.edso0o.ru/7f41c292

6 9 0.5 1 .

KJIETKE https://www.yaklass.ru/

7 HacnencrBennas undopmarus u 9 05 05 https://m.edso0o0.ru/7f41c292

peanusanus €€ B KJIIETKE ' ’ https://www.yaklass.ru/

8 JKH3HEHHBIH KT KIETKH 5 05 1 httpsE//m.edsoo.ru/7f41c292
https://www.yaklass.ru/
https://m.edso00.ru/7f41c292

9 Crpoenue u GyHKIUU OPraHU3MOB 17 0.5 1.5 https://www.vaklass.ru/

10 Pa3MHOXeHHUE U pa3BUTHE OPTaHU3MOB 8 0.5 1.5 httpsE//m.edsoo.ru/7f410292
https://www.yaklass.ru/

1 ['eneTrka — Hayka O HACJIECTBEHHOCTH U 5 05 https://m.edso0.ru/7f41c292

HN3MCHYHUBOCTHU OPTraHN3MOB

https://www.yaklass.ru/
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https://www.yaklass.ru/

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

12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 0.5 1 https://www.vaklass.ru/

13 3aKOHOMEPHOCTH H3MEHYHUBOCTH 6 0.5 1 httpsE//m.edsoo.ru/7f410292
https://www.yaklass.ru/

14 T'eHeTHKa YemoBeKa 3 0.5 0.5 httpsi//m.edsoo.ru/7f410292
https://www.yaklass.ru/
https://m.edsoo.ru/7f41c292

15 Cenekuusi OpraHu3MoB 4 0.5 1 https://www.vaklass.ru/

16 BuorexHonorus u cuHTeTUYECKast OMOJIOrUs 4 0.5 https://m.edsoo.1u/7f41c292
https://www.yaklass.ru/

17 PesenBIOE BDEMS] 1 1 https://m.edsoo.ru/7f41c292

P p https://www.yaklass.ru/
OBILIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 8 13
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ITOYPOYHOE INIAHUPOBAHUME

10 KJIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabnbsie IIpakTnueckue
n/n Bcero u3ydyeHusi oOpasoBaTelibHbIE
padoThI padoThI
pecypcsl
1 buonorus kak KOMIIEKCHas! HayKa U 1 05 https://m.edsoo0.ru/7f41c292
KaK 4aCTh COBPEMEHHOT0 00111eCTBa ' https://www.yaklass.ru/
. https://m.edsoo0.ru/7f41c292
2 JKuBble cucTeMBl U UX CBOMCTBA 1
https://www.yaklass.ru/
YpoBHEBas OpraHu3anus KUBbIX https://m.edsoo.ru/7f41c292
3 1 0.5 )
CUCTEM https://www.yaklass.ru/
4 Hcropust OTKPBITUSA U U3YYCHUS 1 https://m.edsoo.ru/7f41c292
kieTku. Knerounas reopus https://www.yaklass.ru/
Meroasl MOJIEKYJIAPHON U
KJICTOYHO} OMOJIOTHH.
[TpakTuueckas pabota «3yueHue
P P . Y https://m.edsoo.ru/7f41c292
5 METOI0B KJIETOUHOM Oronoruu 1 0.5 )
https://www.yaklass.ru/
(xpomatorpadusi, anexrpodopes,
muddepennmansHoe
ueHtpudyruponanue, [1LP)»
. https://m.edso0.ru/7f41c292
6 XUMUYECKHUIl COCTaB KIETKU 1
https://www.yaklass.ru/
7 MuHepanbHbIE BEIIECTBA KIETKH, UX 1 https://m.edso0.ru/7f41c292
Ouosiornyeckas poJsb https://www.yaklass.ru/
8 Opranuueckue BelecTBa KIEeTKH — 1 05 https://m.edso0o.ru/7f41c292

oenku. JlaboparopHas pabora

https://www.yaklass.ru/
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https://www.yaklass.ru/

«OO6HapysxeHHe OeIKOB C HIOMOUIbIO
KayeCTBEHHBIX PEAKIINI»

CoiicTBa, KaccupuKanys u

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

o ¢byHKIMN OETIKOB https://www.yaklass.ru/

10 Opranuyeckue BeIlecTBa KIEeTKH — https://m.edsoo.ru/7f41c292
YTJIEBOJIBI https://www.yaklass.ru/

11 Oprannueckue BeIiecTBa KJISTKH — https://m.edsoo.ru/7f41c292
JIUTA B https://www.yaklass.ru/
Hyxnennossie kucnorsl. JIHK u
PHK. JIaGopatopnas pabora

12 B OO — 05 https://m.edsoo0.ru/7f41c292

en Y ' https://www.yaklass.ru/
KHCJIOT, BBIJCJIICHHBIX U3 KJICTOK
Pa3IMYHBIX OPTaHU3MOBY

13 Crpoenue u pynkuuu ATO. Jlpyrue https://m.edsoo.ru/7f41c292
Hykieosunrpudocdarsr (HTD) https://www.yaklass.ru/
CexBenuponanue JIHK. MeTo b

14 ren MHKE o KI[HHT MHKHI[ https://m.edsoo.ru/7f41c292

oo » TPAHCKPHITO ’ https://www.yaklass.ru/
MIPOTEOMUKHU
. https://m.edsoo.ru/7f41c292

15 MeTobl CTPYKTYpHON OHOIOTHH 0.5 https://www.yaklass.ru/

16 Tunel knetok. [IpokapuoTnueckas https://m.edsoo0.ru/7f41c292
KJIETKa https://www.yaklass.ru/
CtpoeHune 2yKapuOTUYECKOHN KIIETKH.

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

17 [IpakTuyeckas padora «3yuenue 0.5 )

B N https://www.yaklass.ru/
CBOMCTB KJICTOYHOU MeM6paHI)I))
. https://m.edso0.ru/7f41c292

18 [ToBepXHOCTHBIN anmnapar KIeTKH

https://www.yaklass.ru/
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OnHoMeMOpaHHbIE OpraHOW/IbI
kietku. [IpakTuueckas pabora

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

19 «/3yueHne NBUKECHUS IIUTOIIA3MbI 0.5 https://www.yaklass.ru/

B PACTUTENBHBIX KIETKAX)
ITomyaBTOHOMHBIE OPraHOMIbI
KJIETKU: MUTOXOHJPUH, IJIACTUIBI.

20 JlaGoparopHnas pabota 05 https://m.edsoo.ru/7f41¢292
«HccnenoBanue mia3zMoian3a u https://www.yaklass.ru/
JIeTIIa3MOJIHM3a B PACTUTENIbHBIX
KIJIETKax»

21 HememOpaHHbBIE OpraHOMIBI KJIETKH hitps://m.eds00.11/ 741292

https://www.yaklass.ru/

29 T —— https://m.edsoo.ru/7f41c292

https://www.yaklass.ru/
CpaBHHTENIbHAS XapaKTEPUCTUKA

23 KJIETOK 3yKapHoT. JlabopaTtopHas 05 05 https://m.edsoo.ru/7f41c292
pabota «3y4yeHne cTpoeHus KIETOK https://www.yaklass.ru/
Pa3IUYHBIX OPTaHU3MOBY
AcCUMMIIALIMS U TUCCUMMIIALIAS —

JIB€ CTOPOHBI MeTaboan3Ma. THrb

24 oOMmeHa BemiectB. JlabopaTopHas https://m.edsoo.ru/7f41c292
pabota «3y4yeHne KaTamuTHIeCKON https://www.yaklass.ru/
aKTUBHOCTH (pepMeHTOB (Ha
MpUMEpE aMIITa3bl WK KaTalas3bl)»

DepMEHTaTUBHBIN XapaKTep
peakiuii KIeTOYHOro MeTabonu3ma.
https://m.edso0.ru/7f41c292
25 JlaGopatopHnas pabora «3yuenue 0.5

(hepMEeHTAaTUBHOTO pacUIeTICHUs
MepoKcHIa BOJIOPOa B

https://www.yaklass.ru/
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PACTUTCIIBHBIX U ) KUBOTHBIX
KIICTKax»

26

Bbenku-akTuBaTopsl U OENKH-

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

MHTUOUTOPBI https://www.yaklass.ru/
27 ABTOTpO(DHBII THIT 0OMEHA BEIIECTB hitps://m.edsao.1/7¢416292
p = https://www.yaklass.ru/
https://m.edsoo.ru/7f41c292
28 dortocuHTE3
https://www.yaklass.ru/
Xemocunres. JlaboparopHas pabota
29 «CDABHEHIE IDOLECCOR 05 https://m.edsoo0.ru/7f41c292
p pbort ' https://www.yaklass.ru/
(doTOCHHTE3a M XEMOCHHTE32)»
AHa’poOHbBIE OpraHu3Mbl. Busl
30 opoxenus. JlaboparopHas pabora https://m.edsoo.ru/7f41¢292
«CpaBHEHHE MTPOLIECCOB OPOKEHUS U https://www.yaklass.ru/
JbIXAHUS)
31 AdpoOHBIE OpraHU3MBbl. DTarbl https://m.edsoo.ru/7f41c292
SHEPreTHYecKoro ooMeHa https://www.yaklass.ru/
DHeprusi MeMOpaHHOTO TPaJUeHTa
https://m.edsoo0.ru/7f41c292
32 npotoHoB. CunTe3 AT®: pabora 0.5 )
3 https://www.yaklass.ru/
npoToHHON AT®-cuHTa3bI
33 Peaklliil MAThIIHONO CHHTEsa https://m.edsoo.ru/7f41c292
cartt PHHHOTO CHITES https://www.yaklass.ru/
34 TpaHckpunuus — MaTpU4YHBINA https://m.edsoo.ru/7f41c292
cunte3 PHK https://www.yaklass.ru/
35 ThaHCIsLHs 1 68 STALLL https://m.edsoo.ru/7f41c292
parcIl €e? https://www.yaklass.ru/
36 KoaupoBanue amuHokuciot. Poib https://m.edso0o.ru/7f41c292

prubocoM B OMocuHTE3€e OeKa

https://www.yaklass.ru/
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Opranu3zanus reHoMa y IpoKapuoT U

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

7

3 J3YKapUOT https://www.yaklass.ru/

38 MonekyJsspHbIE MEXaHU3MBbI https://m.edsoo.ru/7f41c292
JKCIPECCUU I€HOB Y yKapuOT https://www.yaklass.ru/
Bupycbl — BHEKJIETOUHBIE (POPMBI

39 YKU3HH M OOJIMTAaTHBIE TTapa3UThI. 05 https://m.edsoo.ru/7f41c292
[TpakTnueckas padota «Co3naHue ' https://www.yaklass.ru/
MOJICJIA BUPYCa»

40 Bupycuble 3a0051eBaHus YeI0BEKa, https://m.edsoo0.ru/7f41c292
YKUBOTHBIX, PACTEHUI https://www.yaklass.ru/
HanorexHonoruu B Ouoyioruu u https://m.edsoo.ru/7f41c292

41 0.5
MeIUIIMHE https://www.yaklass.ru/

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

42 JKu3HEHHBIN UK KISTKU

https://www.yaklass.ru/
. https://m.edsoo.ru/7f41c292

43 Marpuisiit cnres JIHK https://www.yaklass.ru/
Xpomocomel. JITaboparopHasi pabota

https://m.edsoo0.ru/7f41c292
44 «3yueHne XxpoMOCOM Ha TOTOBBIX 0.5 )
https://www.yaklass.ru/
MHUKpOIIpenapaTax»
45 JleneHHe KIETKH — MHT https://m.edsoo0.ru/7f41c292
CIICHHE KIe 03 https://www.yaklass.ru/
Tune! knerok. Kaprokunes u
nuTokuHe3. JJaboparopHas padora
https://m.edsoo.ru/7f41c292
46 «Habmroreane MuTo3a B KIIETKAx 0.5
https://www.yaklass.ru/
KOHYHKA KOpEIIKa JIyKa (Ha TOTOBBIX
MUKpOTpenaparax)»
47 Peryisnus ;KU3HEHHOIO LIUKIIA 05 https://m.edsoo.ru/7f41c292

KJICTOK

https://www.yaklass.ru/
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https://m.edsoo.ru/7f41c292

48 Opranmsm Kak e/MHOE 10 https://www.yaklass.ru/
Txanu pacrenuii. JlJaboparopuas
49 aG0Ta VI3vacHIe TKAHCH 05 https://m.edsoo.ru/7f41¢c292
p N M ' https://www.yaklass.ru/
pacTeHum»
TkaHU )XUBOTHBIX U YEJIOBEKA. httos://m.eds00.ru/7fA1C292
50 Ha6opvaTopHa;1 pabora «3yuyenue 0.5 https://www.yaklass.ru/
TKAHCHU JKUBOTHBIX)»
Oprausl. CHCTEMEBI OPTaHOB.
51 H§60 aToOpHAas a60Tpa «U3yuenue 0.5 https://m.edso0.ru/7f41¢292
parop p Y ' https://www.yaklass.ru/
OpraHOB I[BETKOBOT'O PACTECHUS
52 OlODA Te/1a ODFAHI3MOE https://m.edsoo.ru/7f41c292
p p https://www.yaklass.ru/
53 e CAHIHAMOR https://m.edsoo.ru/7f41c292
cHHe op MO https://www.yaklass.ru/
https://m.edsoo.ru/7f41¢c292
o4 [Intanue oprann3sMoB
https://www.yaklass.ru/
HI/ITaHI/IG IIO3BOHOYHLBIX ) KUBOTHBIX.
55 T8 T — https://m.edsoo.ru/7f41¢c292
tuesapuTer https://www.yaklass.ru/
yeJoBeKa
56 TTbixanm CAHI3MOB https://m.edsoo.ru/7f41c292
©op 3MO https://www.yaklass.ru/
57 JIpIxaHue MOo3BOHOYHBIX JKUBOTHBIX https://m.edsoo.ru/7f41c292
U YeJI0BeKa https://www.yaklass.ru/
58 ThatcIopT B . CAHI3MOB https://m.edsoo.ru/7f41¢c292
PAHCTIOPT BEILECTB ¥ Op MO https://www.yaklass.ru/
59 KpoBeHocHas cucrema Mo3BOHOYHBIX https://m.edso0.ru/7f41c292

JKHUBOTHBIX 1 YCJIIOBCKA

https://www.yaklass.ru/
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https://m.edsoo.ru/7f41c292

60 Boinenenne y opranusmos https://www.yaklass.ru/
61 SALLIITA v ODFAHIAMOR https://m.edsoo.ru/7f41c292

m yop https://www.yaklass.ru/
https://m.edsoo.ru/7f41¢c292

62 NMMmyHHas cucreMa 4enoBeka

https://www.yaklass.ru/

63 Pasgpaxkumocts u perymsinus y https://m.edsoo.ru/7f41c292
OpraHu3MOB https://www.yaklass.ru/
I'ymopanbHas peryiaanus u

yMop peryit https://m.edsoo.ru/7f41¢c292
64 SHJOKPUHHAs CUCTEMA )KUBOTHBIX U 0.5 )
https://www.yaklass.ru/
YyeJIOBEKa
65 q)O MBI PA3MHOKCHUSA OPraHU3MOB https://m.edsoo.ru/7f410292
PMBI P P https://www.yaklass.ru/
https://m.edsoo.ru/7f41c292
66 [TonoBoe pa3MHOKEHNE
https://www.yaklass.ru/
. https://m.edsoo.ru/7f41c292

67 Meiios https://www.yaklass.ru/
I'ametorenes. O6pa3oBaHue u

a3BUTHE MTOJIOBBIX KIIETOK.
68 %a SonaTopHas pabora «M3vaerH 05 https://m.edsoo.ru/7f41c292
opatop pabo 3yHeHme ' https://www.yaklass.ru/
CTpoeHI/ISI IIOJIOBBIX KJICTOK Ha
TOTOBBIX MUKPOTIpErapaTax»

69 WNHnuBunyanbHOE pa3BUTHE https://m.edsoo.ru/7f41c292
OpraHu3MOB — OHTOT'€HE3 https://www.yaklass.ru/

70 3akyagKa OpraHoB U TKaHEH u3 https://m.edsoo.ru/7f41c292
3apOJBIIIEBBIX JINCTKOB https://www.yaklass.ru/

71 Poct u pasBuTHE KUBOTHBIX. 05 https://m.edso0.ru/7f41c292

JlabopaTtopHas pabota «BrisBieHne

https://www.yaklass.ru/
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IMPHU3HAKOB CXOACTBA 3ap0z[blmep"1
ITIO3BOHOYHBIX XMBOTHBIX»

PasMHOkeHUE U pa3BUTHE PACTCHUM.

Jlaboparopuas padota «CtpoeHue

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

72 0.5 0.5 )

OpPraHoB Pa3MHOKEHHS BBICIIUX https://www.yaklass.ru/
pacTeHun»

73 Hctopus ctaHOBIEHUS M pa3BUTHUSA https://m.edsoo.ru/7f41c292
T€HETUKH KaK HayKH https://www.yaklass.ru/
OcHOBHBIE IOHATHUS U CUMBOJIBI

74 reHeTuku. JlabopaTopHas pabora 05 https://m.edsoo.ru/7f41¢292
«JIlpo3oduina kak 0OBEKT https://www.yaklass.ru/
TEeHETUYECKUX UCCIICTIOBAHUI
3aKOHOMEPHOCTH HacIeI0BaHUs
MpU3HAKOB. MoHOTHOpUIHOE

75 ckpemmBanue. [Ipaktnueckas 05 https://m.edsoo.ru/7f41c292
pabota "M3ydeHue pe3ynbTaToB https://www.yaklass.ru/
MOHOTHOPHUIHOTO CKPEIIUBAHUS Y
po30¢uis"

76 Iutonornyeckue OCHOBBI https://m.edsoo.ru/7f41c292
MOHOTHOPUAHOTO CKpEIMBaHU https://www.yaklass.ru/

77 AHaIM3UPYIOIIEe CKPEIMBAHUE. https://m.edso0o.ru/7f41c292
Henonnoe nomuanpoBanue https://www.yaklass.ru/
JluruGpuiHoe CKpeIrBaHue.

78 [IpakTrueckas padota «M3ydenne 05 https://m.edso0o.ru/7f41c292
pe3yIabTAaTOB AUTUOPUIHOTO https://www.yaklass.ru/
CKpENTUBaHUs Y APO30(DHUITBI)

79 IuTonornyeckre OCHOBBI https://m.edsoo.ru/7f41c292

JUTUOPUTHOTO CKPEITUBAHUS

https://www.yaklass.ru/
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CuemieHHOEe HaclIe0OBaHUE

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

80 IIPU3HAKOB https://www.yaklass.ru/
81 XpoMOCOMHast Teopus https://m.edsoo.ru/7f41c292
HACJIEACTBEHHOCTH https://www.yaklass.ru/
https://m.edsoo.ru/7f41c292
82 ['eneruka momna
https://www.yaklass.ru/
https://m.edsoo.ru/7f41c292
83 I'eHoTHO Kak [eJIOCTHAS CUCTEMA
https://www.yaklass.ru/
84 ['eneTn4eckuii KOHTPOJIb Pa3BUTHSA 05 https://m.edsoo0.ru/7f41c292
pacTeHuH, )KUBOTHBIX U YEIIOBEKA ' https://www.yaklass.ru/
85 MN3MeHuYnBOCTD NMpU3HAKOB. Bubl https://m.edsoo.ru/7f41c292
HW3MEHUYUBOCTH https://www.yaklass.ru/
86 Mo e HKAIHOHHAS H3MEHIHBOCTS https://m.edsoo0.ru/7f41c292
A I https://www.yaklass.ru/
BapuaunoHHslii pan u
BapuallMOHHas KpUBasl.
JlaboparopHnast pabota
. https://m.edsoo.ru/7f41c292
87 «MccnenoBanue 3aKOHOMEPHOCTEH 0.5 )
N https://www.yaklass.ru/
MOAN(PUKAITMOHHONW U3MEHYUBOCTH.
[TocTpoeHue BapuallMOHHOTO psiia U
BAPUALIMOHHON KPUBON»
['eHoTHTIMUECKAs N3MEHYUBOCTb. https://m.edso0.ru/7f41c292
88 ]
KomOuHaTnBHAS H3MEHIHBOCTD https://www.yaklass.ru/
MyTanuoHHasi "3MEHUYUBOCTb.
89 IIpakTuyeckas pabora «MyTtanuu y 05 https://m.edsoo.ru/7f41c292

po30(TBl (Ha TOTOBBIX
MHUKpOTpenaparax)»

https://www.yaklass.ru/
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3aKOHOMEPHOCTH MYTallMOHHOT'O

https://m.edsoo.ru/7f41¢c292

90 npoiiecca. DIMUTeHETHKA U 0.5 https://www.vaklass.ru/
SIUTCHOMUKA
I'eneruxa yenoseka. [IpakTuueckas
https://m.edsoo.ru/7f41c292
91 pabota «CocTaBieHHE U aHAIIN3 0.5 )
N https://www.yaklass.ru/
POIOCIOBHOM»
92 MeTO ML MeTHIMHCKOMN FeHETHKI https://m.edsoo.ru/7f41c292
g A https://www.yaklass.ru/
3HaueHue MEeIMIUHCKON TeHETUKU B
MPEOTBPALICHUH U JICUCHU U https://m.edsoo.ru/7f41c292
93 . 0.5
TCHETUYECKUX 3a00JICBaHU I https://www.yaklass.ru/
YeloBeKa
OCHOBHBIE TIOHATHUS CEJIEKIIHH.
94 JlaGopatopHnas pabora «3yuenue 05 https://m.edsoo.ru/7f41¢c292
COPTOB KYJIBbTYPHBIX PACTEHUN U ' https://www.yaklass.ru/
MOPOJI AOMAILIHUX YKUBOTHBIX)
MeToapl CEeNeKIMOHHOM paboTHI.
95 JlabopatopHnast pabota «3yueHue 0.5 https. fin.edsoo.0/7FA1c292
pPaToOpHai p yv ' https://www.yaklass.ru/
METO/IOB CEJIEKI[UU PACTCHHI»
JIOCTHKEHHUSI CEJIEKIIUU PACTEHHUN U
https://m.edso0.ru/7f41c292
96 KUBOTHBIX. [IpakTHueckas pabota
. https://www.yaklass.ru/
«IIpuBuBKa pacTeHHI»
CoxpaHenue, U3y4eHHe U
https://m.edso0.ru/7f41c292
97 HCIIOTH30BaHNE TEHETHIECKUX 0.5
https://www.yaklass.ru/
pecypcos
buortexHonorus kak Hayka u
98 OTpacib IPOU3BOICTBA. 05 https://m.edsoo.ru/7f41c292

[IpakTuyeckas padora «3yuenue
00BEKTOB OMOTEXHOIOTHN»

https://www.yaklass.ru/
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OcHOBHbIE HaNpPaBICHUS

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

99 1
CUHTETHYECKOUN OMOJIOrUu https://www.yaklass.ru/
https://m.edsoo.ru/7f41c292
100 XpOMOCOMHAs U TeHHAsI HH)KEHEPUS 1 ]
https://www.yaklass.ru/
101 MeauuuHckre OMOTEXHOIOTUN 1 0.5 httpsE//m.edsoo.ru/7f410292
https://www.yaklass.ru/
PesepsHnblit ypok. IloBTopenue,
102 000011IeHHE, CHCTEMATH3ALUA 1 1 https://m.edsoo.1u/7141¢292
qu ’ . https://www.yaklass.ru/
3HAHUI
OBILEE KOJIMYECTBO HACOB I1O
1 102 8 13.5

[TPOT'PAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

* buonorusi. buonmornueckue cucremsl u nponecchl, 10 kmace/ Tepemos A.B.,
[Terpocosa P.A., O61iecTBO ¢ orpaHuYeHHOM O0TBETCTBEHHOCTHIO « MO1]
MHEMO3WHA»

buonorus.10 kinacce: yueOHUK 1711 00111€00pa30BaTeNIbHbIX OpraHU3aIuii:
yrayOnennsiit yposens/ nmoa. pen. B.K. lymuoro u I''M. [pmMimuna - M.:

[Ipocsemenne, 2020

METOANYECKHUE MATEPHUAJIBI J1JIAA YUUTEJIA

buonorus (yrioyGaeHHsii ypoBens) : Peanuzanust tpedoBanuii ®I'OC cpennero
oOmero o0pazoBaHus : MeToguueckoe nocooue s yuurens / [JILA. Iapurytuna,
A.B. OBunnnukoB, O.B. Komacaukos, C.M. I'nmarones]; mox pex. JI.A.

[Tapurytunoil. — M.: ®I'BHY «MHCTUTYT cTpaTteruu pa3BuTus 00pa3oBaHUs»,

2023. — 154 c.:

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHBI CETH
HNHTEPHET
https://m.edsoo.ru/7f41¢292

https://www.yaklass.ru/
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