MyHuumnanbHoe bloaxkeTHoe obuleobpasoBaTe/ibHOE yupexRaeHne
«MmmHasma Nel»
AHHOMayusa K paboyeli npoepamme
yuyebHoro npegmera «6uonormna»

Buonorua asnaeTca ogHMM M3 6a30BbIX KYPCOB Ha YPOBHE cpeaHero obuiero obpasoBaHus,
TaK KaK obecneymBaeT BO3MOMKHOCTb U3YyYEHUSA ANCUMUNIMH €CTECTBEHHO-HAy4YHOM
HanpaB/IeHHOCTU . [TOCKO/IbKY 10TMYECKOe MblluneHue, GopmMmUpyemMoe Npu nsyvyeHnm
06yy4aoLWMMUCA MOHATUINHBIX OCHOB reOMETPUK, NPU AO0Ka3aTe/IbCTBE TEOPEM U NOCTPOEHUM
LLeNOYKM NOTUYECKUX YTBEPIKAEHUI NPU PeLLIeHUMN TeOMETPUYECKUX 3a4a4, YyMEHUE BblABUraTb
n onpoBepraTb rMNoTesbl HENOCPeACTBEHHO MCMNO/b3YIOTCA MPU PeLeHNN 33434
€CTeCTBEHHOHAaY4YHOro LUMKNA, B YaCTHOCTU PU3NYECKMX 33434,
Mporpamma no 6uonorum gaéT npeacraBaeHne o Lensx, ob obuiel ctpaternm obyyeHus,
BOCMUTAHMA U Pa3BUTMA 0byyvatowmxca cpeacTsamm yuebHoro npeameTa «bronorusay,
onpeaensaeT 0ba3aTteNbHOE NPEeAMETHOE COAEPKAHUE, EF0 CTPYKTYPY, pacnpeaeneHune no
pasgenam v TeMam, PEKOMEHAYEMYH0 NOCNe[0BaTeIbHOCTb U3yYeHUs yuebHoro matepmana c
YYETOM MEXNPEAMETHbIX U BHYTPUNPEAMETHbIX CBSA3EN, NOTMKK 06pa3oBaTe/IbHOro npoLecca,
BO3PaCTHbIX 0COHBEHHOCTEN 06yYatoLwmxca.

B nporpamme no 6M0N0rMK TaKKe yunTbIBatOTCA TPebOBaHMA K NAaHMPyEeMbIM

JIMYHOCTHBIM, MeTanpeaMeTHbIM U NPeaMETHbIM pe3y/bTaTam obyyeHus B popmmpoBaHUm
OCHOBHbIX BUA0B Yy4eb6HO-NO3HaABATENbHOMN AeATENbHOCTU/YYebHbIX AEUCTBUIA 0ByYatoWwmMxca no
OCBOEHMIO cofepKaHna bBuonornyeckoro obpasoBaHuA.

Pabouas nporpamma paspabotaHa MeToaMYeCKUM 06 beANHEHNEM YUnTENEN
€CTeCTBEHHO-HAYYHOrO LMKAA B COOTBETCTBUM C NMONOKEHMEM O paboumx Nporpammax u
onpeaenaeT opraHM3aunio obpasoBaTeibHON AeATENbHOCTU YyUMTENA B LLKOAE NO yyebHOMY
npegmety «bunonornar».

Paboyasa nporpamma yyebHoro npeameTa «brnonorua a» agnaertcs yactobto OOM COO
onpeaenaoLwen:

- coaepKaHue;

- NaHMpyeMble pe3yabTaTbl (IMYHOCTHbIE, MeTaNnpeAMETHbIE U MPEeaMETHbIE);

- TemaTM4ecKoe NaaHNpoBaHMe C y4eToM paboyen NporpaMmbl BOCIUTAHMA U
BO3MOMHOCTbO Ucnonb3osaHmna JOP/LLOP.

Pabouan nporpamma obcyaeHa U NPUHATA PeLIEHMEM METOAMYECKOTO 06beANHEHMA U
COr/lacoBaHa 3aMecTUTeNEM AMPEKTOPA N0 HAYYHO-MEeToAMYECKOM paboTe
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MHOSACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ydeOHOMy mpeamery "buonorus" (manee - Ouomorus) Ha
ypOBHE cpeaHero oOiiero oopa3oBaHus pa3zpadoTaHa Ha ocHoBe dDenepanbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 ob6pazoBanuu B Poccuiickoii @eaepaunny,
OI'OC COO, Konuenuuu mnpenojaBaHus ydeOHoOro mnpeamera «buonorus» wu
OCHOBHBIX MOJIOKEHUH (penepanbHON paboyeil mporpaMMbl BOCITUTaHUS.

VYyeOubiii npeamet «buonorus» yrinyonénHoro ypoBHs uzyudenus (10-11
KJIACChI) SIBJISIETCSI OJTHUM M3 KOMIIOHEHTOB IpeIMeTHON obsactu «EcTecTBeHHO-
HayuyHble mnpenMerb». CornacHo mnonoxenusm OI'OC COO npodunbHbIe
yueOHbI€ MpEeAMEThl, U3y4aeMble Ha YIIIyOJIEHHOM YpOBHE, SABISIOTCS CIOCOOOM
muddepennpanu  00y4eHUs] Ha YpPOBHE CpenHero oOiiero oOpa3oBaHUs U
NpU3BaHbl 00ECHEeYUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIHMM, CPEIHUM
o01uM, cpeTHUM NpodhecCHOHANTBHBIM U BBICIIMM OoOpa3zoBaHueM. B To ke Bpems
KOKIbIA W3 O3TUX Y4YEOHBIX TNPEIMETOB JOJKEH OBITh OpPUEHTUPOBAH Ha
NPUOPUTETHOE pEIICHHE O00pPa30BaTENIbHBIX, BOCIUTATEIBHBIX W Pa3BUBAIOIIUX
3a/lay, CBSA3aHHBIX C MpodopueHTaeil 0o0y4aromMuXcss U CTUMYJIMPOBAHHEM
UHTEpeca K KOHKPETHOHM 00JlacTh HAyyHOTO 3HAHUS, CBS3aHHOTO C OUOJIOTHEH,
MEIUIMHOM, SKOJIOTUEH, TICUXO0JIOTHEHN, CIOPTOM HJIK BOEHHBIM JIEJIOM.

[Iporpamma mo yueOHOMY mpeamery "buosorus" naér mpeacrtaBieHHE O
e M 3ajadax Mu3ydeHus ydyeOHoro mpenmera «buonorusi» Ha yriayOiaEéHHOM
ypOBHE, onpeenseT o0s3aTebHOe (MHBAPUAHTHOE) MPEAMETHOE COJIEPIKaHUE, €T0
CTPYKTYpPHpOBaHHE TIO pa3ieliaM U TeMaM, paclpeleieHre M0 Kiaccam,
PEKOMEHyeT TMOCJIeI0BATEIbHOCTh U3YUYEHUsI y4eOHOTO Marepuana C y4ETom
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€d, JIOTMKM Y4eOHOro mpoiiecca,
BO3PAaCTHBIX OCOOCHHOCTEHM oOydaromuxcs. B mnporpamme 1o Ouosioruu
peanu30BaH TMPUHIHUII TPEEMCTBEHHOCTH C HW3Y4YeHHEM OWOJIOTMM Ha YypOBHE
OCHOBHOTO  o0miero oOpa3oBaHms, Oiaromaps 4YeMy MPOCMAaTpUBaETCA
HAIpaBJICHHOCTh Ha MOCJIEAYyIOIIee pa3BUTHE  OWOJIOTMYECKUX  3HAHUM,
OPUEHTUPOBAHHBIX HAa (POPMHUPOBAHHE €CTECTBEHHO-HAYYHOI'O MHPOBO33pPEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, MPEICTaBICHUN O 310pOBOM 00pa3e >KU3HH, Ha
BOCNIMTAHHE OEPEKHOTO OTHOIICHWS K OKpyKarolled mnpupoaHoit cpeae. B
[IporpaMme Mo OHOJOTMU TaKXKe MOKa3aHbl BO3MOXXHOCTH YYEOHOro mnpeaMera
«buonoruss» B peammzauuu TpedoBanuii DPI'OC COO Kk mIaHUPYEMbBIM
JUYHOCTHBIM, METANpeJIMETHBIM M TPEIMETHBIM pe3yJibTaTaM OOydYeHUS U B
(GOopMUPOBAaHUU OCHOBHBIX BHUIOB Y4eOHO-TIO3HABATEIBHOW  JEATEIBHOCTH
00yYaroIMXcs IO OCBOCHHMIO COJCpKaHUs OHOJIOTHMYECKOr0 0Opa3oBaHUsA Ha
YPOBHE CpeIHEro 00I1Iero 0Opa3oBaHus.



VYueOnsniil npeaMer «buosorus» Ha ypoBHE CpPEeAHETro oOIIero oopa3oBaHUS
3aBepliaeT OuoJIoTMYecKoe o00pa3oBaHME B IIKOJE W OpPUEHTUPOBAH Ha
pacmvpeHue U yriyojieHne 3HaHUM oOydarouiuxcs O >KMBOM MPHUPOJE, OCHOBAX
MOJIEKYJIIPHOM M KJIETOYHOW OHOJNOrMHM, 3MOPHOJIOTMM U OHOJOTHUU Pa3BUTHS,
IE€HETHKH, CEJIEKIIUU, OMOTEXHOJIOTUHU, FIBOIOLIUOHHOTO YUYEHHS U SKOJIOTHH.

N3yuenue yueOHoro mpeamera «buosorus» Ha YriyOJIEGHHOM YpPOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYaIOIIMXCS K MOCIEAYIOIIEMY IOIYyYEHUIO
OMoJIOrM4ecKoro  o0Opa3oBaHUsi B By3aX HM  OpraHM3aluixX  CPEIHEro
npodeccruoHanbHOro oopa3zoBanus. OCHOBY €ro CoAep X aHUsl COCTABIISIET CUCTEMA
OMOJIOTMYECKUX  3HAHWM, TMOJYYEHHBIX TMPU U3YYEHUH  OOyUYarOIIUMUCS
COOTBETCTBYIOIIUX CHUCTEMAaTHUYECKHUX Pa3fesioB OMOJOTMU Ha YpPOBHE OCHOBHOIO
oOmiero obpazoBanusi, B 10—11 kimaccax 3TM 3HaHUS TOJy4arOT pa3zBuTHe. Tak,
paclIMpeHbl U YIIyOJIeHbl OWOJIOTMYECKHE 3HAHUS O PACTEHMSX, >KUBOTHBIX,
rpubax, OaKTepusix, OpraHu3Me 4YesloBeKa, OOIIMX 3aKOHOMEPHOCTSIX >KU3HH,
JIOTIOJTHUTENIBHO BKIIFOUEHBI OMOJIOTUYECKHUE CBEJCHUS MPUKIIATHOTO U TTIOUCKOBOTO
XapakTepa, KOTOPbIe MOKHO HCIOJIb30BaTh KaK OPUEHTHUPHI JIJIS MOCIETYIOIIETO
BbIOOpa mpodeccun. Bo3moxkHa Takxke HMHTErpamus OHMOJIOTMYECKHX 3HAHUHA C
COOTBETCTBYIOIIUMU 3HAHUSIMU, IMOJYYCHHBIMH OOYYAIOIIMMUCSA TPU HU3yYECHUH
(GU3HKHU, XUMUH, Teorpaduu U MaTEMaTHKHU.

Crpyktypa mnporpamMMbl 1o ydeOHOMY mpeamety "buomorus" orpaxkaer
CUCTEMHO-YPOBHEBBIM M 9SBOJIOIMOHHBIA TMOAXOIbI K W3YyYEHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHBIE ISl JKUBBIX
CUCTEM Pa3HOTO YPOBHSI OpraHU3alllH, SBOJIIOIMHA OPraHUYECKOT0 MUpa Ha 3emiie,
COXpaHEHHUs OMOJOTUYECKOro pa3zHooOpasus Tutanetl. Tak, B 10 kmacce
U3YYalOTCSI OCHOBBI MOJIEKYJSIPHOM U KJIETOYHOM OHMOJOTHH, AMOPHUOIOTHU U
OMONIOTUN PA3BUTHSA, TEHETHUKU U CEJICKI[UU, OMOTEXHOJOTHU M CHUHTETHYECKOU
OMOJIOTHH, aKTYaJu3HPYIOTCS 3HAHUA OOydYaroNIUXCs IO OOTaHWKE, 300JIOTHH,
aHatomuu, (Qusmonoruu uejoBeka. B 11 kmacce wu3ydyaroTcs SBOIIOLHMOHHOE
y4eHHE, OCHOBBI SKOJIOTUHU U y4eHHE 0 Ouocdepe.

VYueOnpiii  mpeamer  «buonorus»  mpu3BaH  00ECHEYUTh  OCBOCHHE
0Oy4JaromMMHCS OMOJOTUYECKUX TEOPUH M 3aKOHOB, WJICH, MPUHITUIIOB U MPABUJI,
JIe)KAINX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOCHHHM, MHOTOO0Opa3WM M OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, IOMYJISIUH,
OMOIIEH03a, YKOCUCTEMBI, O BBIIAIONINXCS HAYYHBIX JOCTHXKCHHSX, COBPEMEHHBIX
MCCJICIOBAHUSX B OMOJIOTHH, IPUKJIATHBIX aCTIEKTaX OMOJIOTHYeCKUX 3HaHUM. [is
pa3BUTUA W TOJAJEpKaHUS HMHTepeca OOydarolmuxcsi K OHOJIOTMM Hapsay co
3HAYUTETBHBIM 00BEMOM TEOPETUYECKOTO MaTepuaja B COJAEPKAHUH TPOTPAMMBI
Mo OMOJIOTUH TPETyCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAHOBIICHUS W Pa3BUTHS
TOM WM HMHOW oOjacTh OWMOJOTUM, BKIAJOM OTEUECTBEHHBIX M 3apyOeKHBIX
Y4E€HBIX B PELICHUE BaXKHEHIITUX OMOJIOTMYECKUX U IKOJIOTUUECKUX MPOOIIEM.



Lens n3yuenus yueObHoro mpeamera «buosorus» Ha yriayOoaéHHOM ypOBHE —
OBJIaJIcHNE  OOYyYAIOIHUMHCS 3HAHUSAMHU O  CTPYKTYPHO-()YHKIIMOHATBEHON
OpraHW3allid JKUBBIX CHCTEM pa3HOTO paHra ¥ MPHOOPETCHHE YMCHHM
MCII0JIb30BaTh TH 3HaHUS B (POPMHUPOBAHUU MHTEpECa K ONpeNeraeéHHON obnactu
po(ecCUOHaNbHON N1€ATEbHOCTH, CBSI3aHHOM C OWOJIOTHell, uiau K BBIOOpPY
y4eOHOTI0 3aBEeICHUS ISl TPOJIOKEHUSI OMOJIOrMYECKOTO 00pa3oBaHuUs.

JlocTwkenne TienM W3ydeHUs ydeOHoro mpeamera «buonorus» Ha
yriy0aEHHOM YPOBHE 00SCIIEUMBASTCS PEIICHUEM CIICAYIOIINX 3a/1a4:

OCBOCHHE OOYYaIOIIUMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHHUM: 00 OCHOBHBIX
OMOJIOTUYECKUX TECOPUSIX, KOHIICTIIIHUIX, TUITOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
NPaBWJIaX, COCTABIISIFOIIMX COBPEMEHHYIO €CTECTBCHHO-HAYYHYIO KApTUHY MHUpa; O
CTPOCHUHU, MHOT0OOpa3uh M OCOOCHHOCTSIX OHOJIOTHYECKUX CHUCTEM (KJICTKa,
OpraHu3M, MOMYJIAIus, B, OMOreoreHos3, ouocdepa); o BhIIAIOIIUXCS OTKPBITHUIX
Y COBPEMCHHBIX MCCIICIOBAaHUSAX B OMOJIOTHH;

O3HAKOMJICHHE OOYyYaIOIIUXCA C METOJaMH IIO3HAHHS JKHBOW TPHUPOIBI:
UCCIICIOBATEIbCKUMH ~ METOJAaMH  OHMOJIOTHYECKUX HayK (MOJICKYJIADHOM W
KJICTOYHON OWOJOTMH, HSMOPHOJIOTMU W OHWOJIOTMHM Pa3BUTHS, TCHETUKH W
CCJICKIIMY, OWOTCXHOJOTMHM M CHHTETUYCCKOW OHOJIOTMH, TaJICOHTOJIOTHH,
DKOJIOTHMH);  METOJaMH  CaMOCTOSITCIbHOTO  TIPOBEIACHUS  OMOJOTHYCCKUX
UCCIIEJIOBaHNN B JlabopaTopud W B Tmpupone (HAONIOJCHHWE, W3MEPEHUE,
AKCIIEPUMEHT, MOJICITUPOBAHHE);

OBIIAZICHHE OOYYAIONIUMUCS  YMECHHSIMH: CaMOCTOSITENIBHO  HaXOJUTh,
aHAJIM3UPOBATh W HCIIOJIB30BaTh OHMOJIOTHUECKYI0 HH(OPMAIINIO; ITOJIH30BATHCS
OHMOJIOTMYECKON TEPMHUHOJIOTHEH M CHUMBOJIMKOW; YCTaHABJIMBATH CBSI3b MEXKIY
pa3BUTHEM OHWOJOTUM ¥  CONHMATBHO-d)KOHOMUYCCKUMH U  AKOJOTHUYECKUMU
npoOJieMaMu YeIOBEYECTBA;, OICHUBATH IOCIEACTBHS CBOCH IEATEIHHOCTH IIO
OTHOIIICHUIO K OKpPY)KAIOIIeW NPUPOAHOU cpeie, COOCTBEHHOMY 3/I0pPOBBIO H
3MI0POBBIO  OKPYKAIOIIUX  JIIOJel; OOOCHOBBIBAaTH M  COOJIFOAATH  MEPHI
npoduIakTUKH WHOEKIIMOHHBIX 3a00JICBAaHHUM, MpaBWiIa MOBEACHUS B MPUPOJIC U
oOecrieueHusi 6€30MaCHOCTH COOCTBEHHOM KH3HEICATEIHPHOCTA B YPE3BBIUYANHBIX
CUTyallUsIX TMPUPOJHOTO W TEXHOTEHHOTO  XapakTepa, XapaKTepu30BaTh
COBPEMEHHBIC HAYYHBIE OTKPHITUS B 00J1aCTH OMOJIOTHY;

pa3BHUTHE Y OOYYAIOMIMXCSA WHTEIUICKTYalbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
B TMpOIecCCe 3HAKOMCTBA C BBIJAIOIMIUMHUCS OTKPBITHSIMH W COBPEMEHHBIMH
WCCJICIOBAHUSMH B OHWOJIOTHUH, PEMIaeMbIMU €10 MPOoOJIeMaMu, METOOJIOTHEH
OMOJIOTUYECKOTO WCCIIeTIOBAaHNA, IPOBEICHUS AKCIIEPUMEHTATBHBIX
WCCJICIOBAHNM, PEIICHHs] OMOIOTHYECKUX 3a/1a4, MOJACITUPOBAHUS OMOIOTUIECKUX
00BEKTOB U MIPOIIECCOB;

BOCTIUTaHUE Y O0YyJarONIMXCs [IEHHOCTHOTO OTHOMICHUS K KUBOW MPUPOJIC B
IEJIOM M K OTJCIBHBIM €€ 00bEeKTaM U SBJICHUSAM; (OPMUPOBAHUE IKOTOTHICCKOM,



Ir€HEeTUYECKOW TIpaMOTHOCTH, OOIIe KyJbTyphl TOBEACHHS B IMPUPOJIE;
MHTErpaliy €CTeCTBEHHO-HAYYHbIX 3HAHUH;

npuoOpeTeHre  OOy4YaloIIUMHUCS  KOMIETEHTHOCTH B  pPalMOHAIBHOM
MPUPOAOIIONB30BaHNN (COOJIOJIEHUE NPaBWII MOBEJAEHUS B NPHUPOJAE, OXPaHbI
BUJIOB, 9KOCUCTEM, OuOC(hephl), COXpaHEHUHU COOCTBEHHOTO 3I0POBBS U 37I0POBbs
OKpYyXXaromux Jrojeid  (coOmrogeHuss Mep MOpoPuiIakTUKu — 3a00JieBaHUM,
oOecrieyeHue 0€30MaCHOCTU KU3HENEATEIbHOCTH B YPE3BBIYAHHBIX CUTYaIUSIX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJOTMYECKUX 3HAHUN U YMEHUH B TOBCEIHEBHOM KU3HMU;

co3gaHue  YCJIOBUM  JJiA  OCO3HAHHOIO  BbIOOpa  OoOydYaromuMmucs
VHIUBHUAYaTbHOU oOpa3zoBaTeIbHON TPACKTOPUH, CIOCOOCTBYIOIIEH
nocieaymomeMy mnpodeccHOHaTbHOMY CaMOOMpPENENeHUI0, B COOTBETCTBUU C
UHAUBUAYaTbHBIMU UHTEPECAMH U MOTPEOHOCTSIMU PETHOHA.

KonuuecTBo uyacoB, OTBEACHHBIX HAa HM3ydeHHE OUOJIOTHMH Ha YriayOJeHHOM
ypoBHe coctaBisier 102 gaca B 10 kimacce (3 waca B HEEIIO)

OT60p opraHu3armoHHBIX (HOPM, METOJOB U CPEACTB OOyUeHHs] OHMOJIOTHUU
OCYHIECTBIISIETCSI ¢ YYETOM CIEHM(PUKH €ro COAECp>KaHWsS M HANpPaBICHHOCTU Ha
OpOJOJKEHHE OMOJOrMYecKOro Oo0pa3oBaHUs B  OpraHU3alUSIX CPEIHEro
npo(ecCHOHaIBHOTO U BBICILIET0 00pa30BaHUs.

OO0s3aTenbHBIM yCIIOBUEM MTPU 00YUEHHH OMOJIOTUN Ha YIIIyOJIEHHOM YpOBHE
ABIIIETCS TIPOBEJEHUE JTaOOpaTOPHBIX U TMpaKTUUECKuX padoT. Takxke ydacTue
0oOy4JaromuXxcs B BBIOJIHEHUH MPOEKTHBIX U y4eOHO-UCCIIeN0BATEIbCKUX PaboT,
TEMaTUKa KOTOPBIX OIpEAeNsieTCs] Y4YUTeJIeM Ha OCHOBE  HMMEIOLIUXCS
MaTePUAIbHO-TEXHUYECKUX PECYPCOB M MECTHBIX MPUPOIHBIX YCIOBHUH.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Copnepxxanue mporpaMMmbl, BBIAECIEHHOE KYpPCU8OM, HE BXOIHUT B MPOBEPKY
rocyJaapcTBeHHou utoroBoit arrectauuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHHasi OMOJOTUS — KOMILIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHUs
Ouonornu.  buonornueckue  HaykM W U3y4yaeMble UMM IPOOJIEMBI.
dOyHAaMEHTalbHbIC, NPUKIAJHBIE W TIOMCKOBBIE HAYYHBIE WCCICAOBAaHUS B
OuoJiorumu.

3HaueHue Ouosjoruu B (OPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kaptuHbl mupa. [lpodeccun, cBs3aHHble ¢ Ouosioruedd. 3HaueHHe OMOJIOTHHU B
MPAKTUYECKON JIESTEIbHOCTH YEJIOBEKAa: MEJMIIMHE, CEeJIbCKOM XO3SIHCTBE,
MPOMBIIIIEHHOCTH, OXPaHe MPUPO/IbI.

JdemoHcTpanumn

[TopTpersi: Apuctorens, Teodpacrt, K. Jlunne#t, XK. b. Jlamapk, Y. JlapBuH,
V. I'apgeii, I'. Mennens, B. . Bepuaackuu, W. I1. Ilanos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuii, [Ix. Yorcon, ®. Kpuk, /1. K. benses.

Tabmuuelr u cxembl: «CBsi3b OMOJOTMM C APYrMMH Haykammy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7)KuBble cuCTEeMBbI U UX U3yUYeHHE

XKupble cuctembl Kak mpeaMeT u3ydeHuss Ouosoruu. CBOMCTBA JKHUBBIX
CUCTEM: €IMHCTBO XHMHYECKOI'O COCTaBa, JHCKPETHOCTh M IEJIOCTHOCT,
CIOKHOCTb M YHOPSJAOYEHHOCTh CTPYKTYpBI, OTKPBITOCTb, CaMOOpPraHHU3aLus,
CaMOBOCIIPOM3BEAECHUE, PA3/IPa)KUMOCTh, U3MEHUNBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3alyyd >KUBBIX CHCTEM: MOJEKYJSAPHBIM, KIETOYHBIN,
TKAHEBBIH, OpTraHW3MEHHBIN, MOIYJISIHUOHHO-BUI0OBOM, PKOCHUCTEMHBIN
(bmoreoneHoTHYeCKmii), OmochepHniii. Ilpomeccel, mnpoucxoAsnue B KUBBIX
cuctemax. OCHOBHBbIE TpU3HAKU >XKUBOTO. JKHM3HH Kak ¢opMa CyIIeCTBOBAHHUS
Marepuu. Hayku, n3ydaromine >KuBbl€ CUCTEMBI HA Pa3HBIX YPOBHSIX OpraHU3alINH.

N3yuenue xuBbIX cucteM. Metonbl Ouomornueckod Hayku. HaGmromenwue,
W3MEpPEHUE, SKCIIEPUMEHT, CUCTEMATU3AalMs, MeTaaHanus3. [lonsaTre 0 3aBUCUMOM U
HE3aBUCUMOW mniepeMeHHOW. IlnanumpoBanme »skcnepumenta. [locraHoBka u
npoBepka runote3. Hynesas runoresza. [lonsiTue BHIOOPKU U €€ TOCTOBEPHOCTD.
Pa30opoc B Ouonornueckux JaHHbIX. OIEHKa JTOCTOBEPHOCTH TMOJIYYEHHBIX
pe3ynbraToB. [lprumHBl uUCKaxkeHHs pe3yabTaToB JKcnepumeHTta. [lonsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmuupl u cxembl: «OCHOBHbIE NpPHU3HAKH >KU3HW», «buonornueckue
cucteMbl», «CBOWCTBAa >KMBOM MaTepun», «YPOBHU OpraHHU3alUHA KUBOU
npupoasl», «CTpoeHUE KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEYECKOro opraHuszMa», «buoreonenos», «buochepa», «Metoasl
W3y4YECHUS JKUBOU MPUPOIBI».

O6GopynoBanue:  jabopaTopHoe  OOOpyJOBaHME  JJISI  IPOBEACHUS
HaAOII0ICHUM, U3MEPEHUI, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp3oBaHWE pPa3IUYHBIX METOHNOB MPH
U3YUYCHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KiieTku

Knerka — cTpykTypHO-QYHKIHMOHaNbHA eAuHUIA KuBoro. Mcropus
oTKpbITUs KieTku. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. [LIBans,
M. Hlneiinen, P. BupxoB). OCHOBHBIC MOJOXKEHHUS COBPEMEHHOM KJIETOYHOMN
TEOPHH.

MeTtonbl  MOJEKYJSIPHOW W KIETOYHOW  OMOJIOTMM:  MHMKPOCKOIIHS,
xpomatorpadus, 37eKTpodope3, METOJ MEUEHbIX aTOMOB, AuddepeHnnamIbLHOe
HeHTpU(PyrupoBaHue, KyJIbTUBUPOBAHHE KIETOK. M3yuenue @OUKCUPOBAHHBIX
K1emok. DNeKTpoHHas MUkpockonusi. Koughoxanvuas muxpockonus. Bumanvnoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdeMoHCcTpamuun

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

Tabnuuel 1 cxembl: «CBETOBOM MHUKPOCKOIDY, «DIEKTPOHHBIM MHUKPOCKOI»,
«HcTopust pa3BUTHS METOJ0B MUKPOCKOITHI.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHKpPOIPENapaThl PacTUTEIbHBIX,
KUBOTHBIX U OAKTEpUATIbHBIX KIETOK.

IlpakTuyeckass paodora «/3ydeHue METOAOB KJICTOYHOW OHMOJIOTHUH
(xpomarorpadus, saexrpodopes, auddepeHUANbHOES IEHTPUPYTUPOBAHUE,
[ILIP)».

Tema 4. Xumnueckasi OpraHu3aums KJIeTKH

XUMUYECKUA COCTaB KIETKU. Makpo-, MUKpPO- U YJIBTPaAMHUKPOIJIEMEHTHI.
Boma m €€ posb Kak pacTBOpUTENS, pEarcHTa, ydacTHE B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOperysiuuv. MuHepanbHble BEIECTBA KIETKH, UX OMOJIOrHYEcKas
poJib. POnp KATHOHOB M AaHHOHOB B KJIETKE.

Oprannueckne BellecTBa KJIETKA. buosornueckue mnoiaumepsl. benku.
AMUHOKHCTIOTHBIA cocTaB OenkoB. CTpyKTypsl OenkoBoi Monekysnbl. [lepBuunas
CTpYKTypa Oeika, NEeNTUaHas CBsI3b. BTopuuHas, TpeTWyHas, 4YeTBEPTUYHAS
cTpykTypbl. Jlenatypauusi. CpoiictBa OenkoB. Krnaccudukamusi  OeskoB.
buonornueckue Qynkuuu 0enkoB. [Ipuonsi.



VYrneBoasl. MoHOCaxapubl, [Ucaxapu/ibl, OJIUTOCAXapHUabl U MOJIUCAXAPUIBIL.
O6mmii 1IaH CTpO€HHd W (PUBHKO-XMMUYECKHE CBOICTBAa  YIJIEBOJOB.
buonorunyeckue GpyHKIHMH YIIIE€BOIOB.

Jlununel. ['mapodunsHO-rUAPOdoOHBIE cBOMcTBa. Kilaccudukanus Iunuaos.
Tpurnuuepunsl, Qoconunuasl, BOCKU, cTepouabl. buonormyeckue QyHKIMU
munuaoB. OO1me cBoiicTBa OMOJOrMYECKUX MEMOpaH — TEKy4eCTh, CIOCOOHOCTH K
CaM03aMbIKaHHUIO, MTOTYIPOHUIIAEMOCTb.

Hyxnennossie kucinotel. [JHK n PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneotunsl. Ilpunnun komminementapHoctu. IIpaBuno Yapradda. Crpykrypa
JIHK — nBoiinas cniupanbs. Mectonaxoxaenue u ouonornueckue pynkiuu JTHK.
Buaesl PHK. ®yukuun PHK B kietke.

Crpoenune monekynsl AT®. Makpospruueckue cBsisu B mosekyie ATO.
buonorunyeckue ¢pynkuuu AT®. BoccTaHOBIIEHHbBIE TEPEHOCUYUKHU, UX (YHKIIHH B
knetke. Jpyeue nykneosuompugpocgpamer (HTD). Cexsenupopanue JIHK.
Memoovl cenomuku, mpancKpunmoMuKu, npomeoMuKu.

CrtpykTypHas Ouoniorusi: OMoxumMuueckue u Onopu3nvecKue MCCie0BaHus
cocTaBa UM TPOCTPAHCTBEHHOM CTPYKTYpbl OuoMmoiiekyl. Mooeruposanue
CmMpyKmypuvl U QYHKYuLl OUOMONEKYN U UX KOMNiekcos. Komnvromepnulii ouzaiin u
opeanuyecKull CuHme3s OUOMOJIEKYl U UX HENPUPOOHBIX AHATIO208.

JdeMoHCcTpamuun

[Toptpetsr: JI. [lonmunr, /. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®paHkius,
®. Conrep, C. IIpy3unep.

HNuarpammel:  «PacnpenernieHre XHMHYECKHX JJIIEMEHTOB B  HEXKUBOM
npupoae», «PacnpeneneHne XUMUYECKUX SJIEMEHTOB B )KUBOW MIPUPOIEY.

Tabmuuer n cxembl: «llepuonnueckas TabnHila XUMUYECKHX SJIEMEHTOBY,
«CTpoeHue MOJEKYJbl BOAbI», «BemecTtBa B cocTaBe OpraHu3MoB», «CTpoeHHE
MOJIeKyTbl  Oenka», «CTpyKTypbl O€NKOBOW MOJEKyNb», «CTpoeHHE MOJIEKYI
yrieBooB», «CTpoeHune MOJIeKysl JUNuaoB», «HyKIEHnHOBBIE KHUCIOTHDY,
«Ctpoenue monexkyinbl ATDOx.

O6opynoBaHue: XuMU4ecKas 1Mocyia 1 000py10BaHuE.

JlabopaTopHasi padora «OOHapyxeHHe OCJTKOB ¢ MOMOIIBIO KaYeCTBEHHBIX
peaKum».

JlaGopatopHass  padora  «lcciaemoBaHue — HYKJIEHMHOBBIX  KHCJOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHbIX OPTaHU3MOBY.

Tema 5. CTpoeHue n GyHKINH KJIETKH

Tunbel KJIETOK: DJyKapuoThueckas U mpokapuoTudeckas. CTpyKTypHO-
byHKITMOHAIBHBIE 00pa30BaHMSI KICTKH.



Crpoenue npokapuotTuyeckont kieTku. Kiaetounas cteHka 6akTepuii u apxeu.
OcoOEHHOCTH CTpPOEHUS TeTepoTpOHON U aBTOTPO(PHONW MNPOKAPUOTHUECKUX
KJIETOK. MecCTO U pojib IPOKapuoOT B OMOLIEHO3AX.

Crtpoenue u (G yHKIIMOHUPOBaHUE 3YKapHOTUYECKON KJIETKH.
[Inazmatnyeckas wMemOpaHa (ruazmanemma). CTpyKTypa —IJIa3MaTHYECKOM
MeMOpaHbl. TpaHCOPT BELIECTB Yepe3 IIa3MAaTHUYECKyl0 MeMOpaHy: MacCUBHBIN
(muddysus, obneruénnas auddysus), aKTUBHBIA (NEPBUUYHBIA U BTOPUYHBIM
akTUBHbIA TpaHcnopT). llomynponunaemocts wmemOpanbl. Pabora HaTpuii-
KaJMEBOTO Hacoca. DHAOLMTO3: MUHOLUTO3, (haronutos. Dk3ouutos3. Kierounas
cteHka. CTpykTypa v QyHKIMH KIETOYHOM CTEHKH pacTeHU, rpuOoB.

Hutommazma. [uto3ome. [lutockener. [IBuxenue nurormiazMbl. OpraHoUAbI
kiIeTkd. OaHOMeMOpaHHbIE OpPraHOMIbI KIETKHU: DSHJIOIUIa3MaTUYecKas CeTh
(BIIC), anmapat I'onblKu, JTU30COMBI, UX CTpoeHuEe U (GyHKUUU. B3aumocBs3b
OJIHOMEMOpaHHBIX OpraHoua0B KieTku. CTpoeHHE TpaHyJISIPHOTO PETUKYTyMa.
Mexanuzm nanpasnenus oenxog ¢ IIIC. Cunrte3 pacTBOpuUMBIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. ['maakuii  (arpaHyispHbI)  3HAOIJIA3MATUYECKHM
petukynym. CekpetopHast pyHkius anmnapata ['onbmxu. Moougurkayus 6eaxos 6
annapame [ onvoocu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancnopt
BEILECTB B KJIeTKe. Bakyosn pacTutenbHbIX KieToK. Knetounslii cok. Typrop.

[lonyaBTOHOMHBIE ~ OPraHOMABI  KJIETKU:  MUTOXOHIAPUHU,  IUIACTHBL
IIpoucxoocoenue mumoxonopuii u niacmuo. Cumouoeenes (K.C. Mepeoickosckuii,
JI. Mapeynuc). Ctpoerre U (YHKIIMM MUTOXOHIpUN H T1actui. llepBuunsle,
BTOPUYHBIE W  CIOXHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOIIUX  JYKAPHUOT.
XJIOpOIUTIACTHI, XPOMOILIACTHI, JICMKOIUIACTHI BBICIIUX PACTCHUM.

HememOpannbie opranounapl kieTku CTpoeHHe W (YyHKIIMH HEMEMOpaHHBIX
OpraHOUIOB KJIIETKHU. Pu6ocompl. IIpomesicymounvie Qunramernmol.
MukpodunameHTsl. AkmuHogvle Muxkpoguiamenmol. MBbIIIIEUHbIE  KIETKU.
Axmunosvie KOMNOHeHMbl HeMbluleyHblx Kiemok. Mukpotpybouku. Kierodnsrit
ueHtp. CTpoeHHME U JABUKEHHE KIYTHKOB M pecHUYEK. MUKpOTpyOOUKHU
nuToriasmel. LleHTpuons. benku, accoyuuposannvie ¢ MuKpoguiameHmamu u
muxpompybdouxamu. Momopnsie benxu.

Anpo. Obonouka siipa, XpOMaTHH, KapHOILIa3Ma, SJIPBIIIKA, UX CTPOCHUE U
bynakiuu. SAnepuprit  0enkoBbI MaTpuKce. [IpocTpaHCTBEHHOE pAaCMOIOKEHUE
XpOMOCOM B UHTep(a3zHOM sape. Idyxpomamun u cemepoxpomamunr. benkn
XpOMaTHHA — THUCTOHBI. Jlunamuxa s0epHoll o06oaouku 6 mumose. Aoephbiil
Mpaucnopm.

Knerounsie BriatoueHusi. CpaBHUTEIbHAS XapaKTEPUCTUKA KIETOK dYKapHOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpanumn



IToptpetsr: K.C. Mepexkosckuii, JI. Maprymnuc.

Tabmuiet 1 cxeMbl: «CTpoeHHE SYKapUOTHYECKOW KIETKH», «CTpoeHue
KUBOTHOU  KiIeTKW», «CTpoeHHMEe  pacTUTeNbHOW  KiIeTku», «CTpoeHwme
MUTOXOHAPUWY, «Aapo», «CTpoeHHE MPOKAPUOTHISCKOU KIICTKI.

OO6opyoBaHHe: CBETOBOW MHMKPOCKOII, MHKPOIPENapaThl PacTUTEIbHBIX,
KUBOTHBIX KJICTOK, MUKPOIIpENapaThl 0aKTepHUaIbHBIX KICTOK.

JlaboparopHass padora «/3yueHne CTpPOEHUS KIETOK Pa3IMYHBIX
OpPTaHU3MOB.

IMpakTuueckas padora «l3ydeHre CBOWCTB KICTOYHON MEMOPAHBI.

JlabopaTopHasi paGora «lccienoBanue miasMoiiM3a W JIETUIa3MOJIM3a B
PaCTUTEIIBHBIX KICTKAX.

IpakTnueckass  padora  «l3ydyeHwe  JOBWKEHUS  IMTOIIA3MBl B
PaCTUTEIIBHBIX KICTKAX.

Tema 6. O0MeH BelleCTB M NpeBpallieHNe JHEPIT MU B KJIeTKe

AcCCUMUIATINS ¥ TUCCUMIJIALIAS — JIBE€ CTOPOHBI MeTabonm3Ma. Turmbel oOMeHa
BEIICCTB: aBTOTPOMHBIM M TETEPOTPOGHBIA. YYacTHe KHCIOpoda B OOMEHHBIX
nporeccax. JHEpreTudeckoe obecrnedeHue KiIeTku: mnpespamenne ATD B
OoOMEHHBIX TIporeccax. DepMEHTATHBHBIM XapaKTep peakIui KICTOYHOIO
metabonuzma. DepMeHThl, UX CTPOCHHE, CBOMCTBA M MEXaHU3M JIEUCTBUS.
Kodepmentsl. Otnuunsi pepMEHTOB OT HEOPraHMYECKUX KaTalu3aTopoB. benku-
aKTUBATOPbl M OENKU-MHTUOUTOPHI. 3aBUCUMOCTh CKOPOCTH (hepMEHTATUBHBIX
peakuuii OT pa3InyHbIX (HAKTOPOB.

[lepBuuHBI CHHTE3 OpraHUYECKUX BelIeCTB B KieTke. DOTOCHUHTE3.
AnoxcueeHHblll U OKcueeHHwlli omocunmes y obaxmepuii. Ceemocodbuparowue
nUSMeHmbl U NUSMEeHMbl PeaKkyuoHHo2o yeumpa. Poab XJI0pormiacToB B mpolecce
doTocunTe3a. CBeToBas u TemHoBas (a3bl. Pomoovixanue, Cs., Ca. u CAM-munor
gomocunmesa. IIpoagykTuBHOCTh (DOTOCHMHTE3a. BiumsHue pa3auyHbIX (HaKTOPOB
Ha CKOpOCTh (hoTOoCHHTE3a. 3HaueHue (OTOCUHTE3A.

XeEeMOCHHTE3. Pa3nooOpasue OPraHU3MOB-XEMOCHHTETUKOB:
HUTpUPUIIUPYIOIHNE OaKTepuu, >KeIe300aKTepuu, cepoOaKTepuu, BOJOPOIHBIC
OakTepun. 3HAUCHHE XEMOCUHTE3A.

Ana’poOHbIe opranm3mMbl. Buasl Opoxenus. I[IpoaykTel OpokeHUs U UX
WCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH M BO30YAUTEIIH OOJIC3HEH.

AdpoOHBIE OpraHu3MBl. Otarnbl SHEPreTUYECKOTO oOmeHa.
[ToaroToBuTeNnbHBIN ATaM. [ THKOIN3 — OECKUCIOPOAHOE PACIHICIUICHUE TITFOKO3HI.

buonornueckoe okucieHUE, WK KIETOYHOE JbIXaHHE. PONb MUTOXOHAPUM B
mporieccax Ouonorndeckoro okucieHus. [ukmmueckue peaknun. OKUCTUTEIBHOE
dbochopunrpoBanue. IHepeus membpanno2o epacuenma npomonos. Cunmes



ATD: paboma npomonnoi AT®-cunmasvl. IlpeumyriecTBa a’poOHOTO MyTH
oOMeHa BellecTB nepe aHa3poOHbIM. D(PGHEKTUBHOCTb SHEPTETUYECKOT0 OOMEHA.

JdemoHcTpanuun

Iloptpersr: k. IIpuctou, K. A. Tumupsses, C. H. Bunorpaackuii, B. A.
OHnrenerapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuipl u cxeMbl: «@OTOCUHTE3Y, « IHEPreTHYECKUl 0OMeH», «buocuHTe3
oenkay, «CtpoeHnue ¢pepMeHTay, « XeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKpPOCKOI, 00OpYyIOBaHHME Uil MPUTOTOBIICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOTIPENapaToB.

JlaGoparopHass pabora «l3ydyeHue  KATAIMTUYECKON  AaKTUBHOCTH
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WIHM KaTanas3bl)y.

JlabopaTtopHass paGora «/3ydyeHue (epMEHTATUBHOIO paCHICIIICHUS
MEPOKCHUIA BOJOPOJIa B PACTUTEIBHBIX U KUBOTHBIX KIETKAX).

JlabopaTtopHass paGora «CpaBHeHuE TIpoliecCOB  (OTOCHMHTE3a H
XEMOCHUHTE3a.

JlabopaTopHas pa6ora «CpaBHEHUE MTPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacneancrBeHHass uHGOPMAUSA M peajM3alusa e€é B KJIeTKe

Peakiiuu mMarpuuHoro cuurtes3a. [IpyHIIMIT KOMIUIEMEHTAPHOCTH B PEAKIHAX
MaTpUYHOTO cuHTe3a. Peanusanus HacnenctBeHHoW uHdopmaiuu. ['eHeTnueckuit
KOJI, €ro cBoucTBa. TpaHckpunuuss — wmatpuudbli cuHTe3 PHK. IlpuHummner
TPAHCKPUIIMNU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJUIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoul kiemke. Hexooupyrowue PHK.

Tpancmsius u e€ sranbl. Yuactue TpancnopTtHeix PHK B OmocunTese Genka.
VYcnoBust OuocuuTeza Oenka. KomgupoBanue amunHokucinor. Ponas pubGocom B
O6unocuHTe3e Oemnka.

Cospemennvle npeocmagnenus o cmpoenuu 2erog. OpraHuzanus reHoMa y
IPOKAapUOT U 3YKApHOT. Perynsuuss akTUBHOCTH T'€HOB Yy MNpPOKapuoOT. ['mmoresa
onepoHa (®. XKako0, XK. Mano). MonekynsapHnvie mexanuzmvl IKCHpeccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 peeynayuu pabomwl eeHos. Perymnsius 0OMeHHBIX
MPOLIECCOB B KieTKe. KileTouHbiii roMeocTas.

Bupycsl — HekieTounble (OpMBI )KU3HU B 00JIUraTHBhIC Tapa3uThl. CTpoeHHUEe
MIPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK
JIHK-cooeporcawux eupycos, PHK-codepocawux eupycos, 6baxmepuogazos.
Obpamuas mpanckpunyus, pesepmasa, uHmezpasa.

Bupycubie 3a0oneBanusi yenoBeka, xKuBOTHBIX, pacteHuii. CITINJI, COVID-
19, counanbHble 1 MEIUIIMHCKUE TPOOJIEMBI.

Buoungopmamuxa: unmeepayus u ananus doavuux maccusos («bigdata»)
CMPYKMYPHLIX OUON02UYECKUX O0aHHbIX. Hanomexnonozuu 6 ouonoeuu u meouyune.
Ipoepammupyemole hynxkyuu 6eaxkos. Cnocobwvl 00cmasKu 1eKapcms.



JdemoHcTpanumn

IToptpersr: H. K. Konbuos, /. M. IBanOBCKHIA.

Tabmuipl u cxeMbl: «buocunte3 Oenkay, «['eHernueckuit koa», «Bupycs,
«bakrepuodarn».

IIpakTuuyeckas padora «Co3aHue MOJEIN BUPYCa».

Tema 8. ’KusHeHHbIN HUKJI KICTKH

Knerounsrii uuki, ero mnepuonbl W perymsuus. Wartepdasza u MuTO3.
Oco0eHHOCTH TpOlIecCcOB, MpoTeKarmux B HHTepdasze. [loaroroBka KIETKH K
nenenuto.  IlpecuHreTnueckuii  (MOCTMUTOTHUYECKHM),  CHUHTCTHUYECKUU U
NOCTCUHTETUYECKUM (TPEMUTOTUYECKHI) Tepruoibl HHTEpPa3bl.

Marpuunsiii cunres JJHK — pemnmukanus. Ilpuanuner perumkannu JIHK:
KOMIUIEMEHTApPHOCTb,  IMTOJYKOHCEPBATUBHBIM  CHUHTE3, AHTUIAPAJIIENbHOCTD.
Mexannsm perummkauuu JJTHK. Xpomocomel. Ctpoenune xpomocom. Tenomepsl u

TenoMepaza. XPOMOCOMHBIM HAa0Op KIETKM — KapuoTuil. JIUIUIOWAHBIA U
rariouAHbld - Habopbsl  XpoMocoM. ['omonoruunbie  XpomocoMmbl. [lomoBbie
XpPOMOCOMBI.

lenenue xnetkn — wMuTo3. CraguM MWTO3a W TIPOUCXOASNIME B HUX

npoiiecchl. Tumbl muTo3a. KapuoknHes u nurokuHe3. buonornueckoe 3HauYCHUE
MUTO3a.

Perynsiuus mMuTOoTHMYECKOro IUMKIA KIETKH. I[Iporpammupyemasi KieTodHas
rubesnp — arnomnTos.

Krnerounoe siapo, XpoMocombl, (DyHKIIMOHAJIbHAasi TeHOMHKA. Mexanusmul
npoaugepayuu, oughpepenyuposku, cmaperus u eubderu kKiemox. «lL{ugpposas
K1emKa» — ououngpopmamuueckue mooeau QYHKYUOHUPOBAHUSL KIEMKU.

JdeMoHCTpamuu

Tabmumpl 1 cxembl: «OKWM3HEHHBIM MUK KIETKW», «Murtosdy, «CtpoeHue
xpomocom», «Permkanus JJHK».

O6opynoBaHue: CBETOBOW MUKPOCKOT, MUKpOTpenapaThl: «MHUTO3 B KIIeTKaxX
KOpEUIKa JIyKay.

JlaGopaTopHas padora «3yueHnne XpOMOCOM  Ha  TOTOBBIX
MHUKPOIIpEnapaTax.

JlaGopaTopHas padora «HabmoneHre MuTo3a B KJIETKaX KOHUMKA KOPEIIKa
nyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. CTpoenue n GyHKINH OPraHU3MOB

buonornueckoe pazHooOpa3ue OPTraHU3MOB. OOHOKJIETOUHBIE,
KOJIOHUAJIbHbIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

OcOoOCHHOCTH  CTpOEHUS U JKU3HEACSITEIBHOCTH  OJHOKJIETOYHBIX
opranu3mMoB. bakrepuu, apxew, OJHOKJIETOYHbIE TpPUOBI, OJHOKIETOYHBIC
BOJIOPOCHH, Apyrue npotucthl. KolloHHanbHbIE OPraHU3MBbl.



B3aumocBa3p 4acTed MHOTOKJIETOYHOIO OpraHusMa. TKaHW, Opra"sl H
cuctembl opranoB. OpranusM Kak eauHoe nenoe. ['omeocras.

Tkanu pacteHuidl. Tumbel pacTUTENBHBIX TKaHeW: oOpa3oBaTesbHAs,
MOKPOBHAsI, MPOBOJsIIAsA, OCHOBHAs, MexaHuueckas. OCOOEHHOCTU CTPOCHUS,
(YHKUUH U pacmonoKeHus TKaHeW B OpraHax pacTeHHil.

TkaHu XUBOTHBIX U YE€JIOBEKA. THUIBI KUBOTHBIX TKAHEW: SMUTEIUAJTIbHAS,
COCIMHUTENIbHAsA, MbIllIeyHasi, HepBHasg. OCOOEHHOCTH CTpoeHUs, (PYHKIUNA U
pacMoJIOAKEHHS TKAaHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHble M TE€HEpATUBHBIE OpraHbl pacteHuid. Opranel u
CHUCTEMbI OPTaHOB )KUBOTHBIX U UeJIOBeKa. DYHKIIMU OPTaHOB U CUCTEM OPraHOB.

Omnopa Ttena opranu3moB. Kapkac pacrenuil. CkeneTbl OJHOKJIECTOYHBIX U
MHOTOKJIETOUHBIX >KMBOTHBIX. HapyxHbIi M BHYTpeHHUH ckeneT. CTpoeHue u
THUIIbI COCIMHEHUS KOCTE.

JIBrokeHrne  OpraHu3moB.  JIBM)KEHHE  OJIHOKJIETOYHBIX  OPraHU3MOB:
aMEO0ouIHOE, JKTYTUKOBOE, pecHHUYHOE. JIBMI)KEHHE MHOTOKIJIETOYHBIX PACTECHHIA:
TPONU3MbI M HACTUU. J[BMIKEHHME MHOTIOKJIETOUYHBIX >KUBOTHBIX M YEJIOBEKA:
MbIlieuHas cucrema. Pediekc. CkeneTHbIe MBIIIIIBI U UX padoTa.

[Iutanne opranusmoB. [loryomenue BOABI, YIVIEKUCIOrO Trasa |
MHUHEPAJIbHBIX BELIECTB pacTeHusMU. [Iutanue xuBOoTHBIX. BHyTpunosnoctHoe u
BHYTPUKJIIETOYHOE NuIIeBapeHue. [InTaHue MO3BOHOYHBIX MKUBOTHBIX. OTHENBI
NUIIEBApUTEIbHOrO Tpakra. [IumeBapurensHbie xene3sl. [lumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. JIpixanue pactenuii. JIpixanue »kuBoTHBIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KIETKU. KokHOe npixaHue. [[pIxaTenpHast HOBEPXHOCTb.
XKabepnoe u nérounoe apixanue. J[pIxaHue MO3BOHOYHBIX KUBOTHBIX U UEJIOBEKA.
OBOJIIOIIMOHHOE ~ YCJIOKHEHHE CTPOCHUS JIETKMX IMO3BOHOYHBIX JKWBOTHBIX.
JlpixaTenpHass cucTeMa 4YejJoBeKa. MeXaHW3M BEHTWISALMM JIETKUX Yy NTULl U
MJeKkonuTaonmx. Perymsmus aeixanus. J{prxatenbHbie 00BEMBI.

TpaHCOpT BELIECTB Yy OpPraHU3MOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUM.
Tpancopt BemecTB y KUBOTHbIX. KpoBeHocCHas cucreMa W €€ OpraHsbl.
KpoBeHocHass cucteMa TMO3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBIE COCyAbl M KpoBb. Kpyrum KpoBooOpaiieHus. IBOJIOIMUOHHBIC
YCJIOKHEHUSI CTPOEHHUSI KPOBEHOCHOW CUCTEMbI MO3BOHOYHBIX KUBOTHBIX. Pabota
cepaua u €€ peryismus.

Beigenenne y opraHusmoB. Beigenenue y pacteHuid. Bwigenenwe y
#KUBOTHbIX. CokpaTuTenbHble Bakyosnu. Opranbl BblenaeHus. OuibTparus,
CeKpelrsi U 00paTHOE BCACHIBAHME KaK MEXaHU3MbI PaOOTHI OPraHOB BBIJICJICHHUS.
CBs3b NOJIOCTH TEJIA ¢ KPOBEHOCHOW W BBIAEIUTEIBHON cUCcTEMaMu. Bolaenenue y



MO3BOHOYHBIX JKUBOTHBIX M uejoBeka. [louku. CTtpoeHune u (QpyHKIMOHHPOBAHUE
He(pona. OOpazoBaHHE MOYM Yy YEJIOBEKA.

3amuTa y OpraHu3MoB. 3alldTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropsl
OakTepuii W TUCTHl MNPOCTEHIIMX. 3almuTa Y MHOTOKJIETOYHBIX PACTEHHIA.
Kyrtukyna. CpeacTBa macCUBHON M XUMUYECKOW 3auThl. DUTOHIIUABL.

3amMTa y MHOTOKJIETOYHBIX XMBOTHBIX. [IOKpOBBI M HMX MNPOU3BOJHBIE.
3ammura opraHusma ot OonesHei. IMMyHHasi cuctema denoBeka. KieTouHbI U
IYMOpPAJIbHBIH UMMYHHUTET. Bpokn€HHbIH U NpUOOpPETEHHBIN crnenupuuecKkuit
UMMYHUTET. Teopusi KiIoHaJbHO-cenekTuBHOrO ummynutera (I1. Dpmaux, ©. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OpraHu3MOB. Poiib BpoxAEHHOTO
UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00J1€BaHU.

PazgpaxxumocTe ¥ perymsiuuss 'y  OpraHusmoB. Pazmpaxumocts y
OIHOKJIETOYHBIX OpraHu3MoB. Takcucel. PazgpakumMocTe W perymauus y
pacteHuil. PocToBbI€ BellleCTBA U UX 3HAYCHHE.

HepBuast cucrema u pediexropHas peryisius y >KUBOTHbIX. HepBHas
cUCTEMA M €€ OTIEJbl. DBOIIOLMOHHOE YCIOKHEHUE CTPOEHUS HEPBHOM CUCTEMBI
y KUBOTHBIX. OT/AENbI TOJIOBHOTO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Peduekc u
pednexropHas nyra. bezycioBHble U yCI10BHBIE pedIEKCHI.

['ymopanibHas perynsiius U SHAOKPUHHAS CHUCTEMa JKMBOTHBIX M YEJIOBEKA.
JKene3pl HSHOOKPUHHOM CHUCTEMBl M HX TOPMOHBL. [[elicTBUE TOPMOHOB.
B3aumocBsi3p HEpBHOW U DSHIOKPUHHOW cucTteM. [umnortanamo-runoduzapHas
cUcTeMa.

JdeMoHCcTpamuun

[Toptper: U. I1. I1aBinos.

Tabmuuel u cxembl: «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIC
Bojopociny, «baktepun», «lIpocrteitmue», «OpraHbl LBETKOBBIX PAaCTCHUN,
«CucteMbl OpPraHoB TO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIxX», «Tkanu pacrenuit», «KopHeBbie cuctemsl», «CTpoeHue credis»,
«CTpoeHue JINCTOBOM IUIACTUHKW», «TKaHM >KMBOTHBIX», «CKEJIET YelI0BEKay,
«IInmeBapurenbHas cucrema», «KpoBeHocHass cucreMa», «/lpixarenpHas

CUCTEMAY, «HepBHas CHUCTEMA, «Koxay, «MpI11euHas CHUCTEMAY,
«BbigenurenbHas cUcTeMa», «JHJIOKpPUHHAs cuctema», «CTpOEHHE MBI,
«IMMyHUTETY, «KuI1euHonoa0CTHRIEY, «Cxema  TIATaHUS  PaCTECHHII»,

«KpoBeHOCHBIE CHUCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpPOECHHE THUIAPHI»,
«Ctpoenue miaHapumn», «BHyTpeHHee cTpoeHue A0KJIeBoro uepBs», «HepBHas
cuctema peio», «HepBHas cucrema sarymkw», «HepBHas — cuctema
npecMmbikatomuxcsi»,  «HepBras  cucrema  nrtuny», «HepBHas — cuctema
MIekonuraromux», «HepBHas cucrema uenoBekay, «Peduekcy.



O0GopynoBaHUEe: CBETOBOM MHUKPOCKON, MUKpOIpenapaThl OJHOKIECTOYHBIX
OpraHW3MOB, MUKpOIpENapaTbl TKaHEW, PaKOBUHBI MOJUTIOCKOB, KOJUICKIIUU
HACEKOMBIX, UTJIOKOXKHX, KUBBIE IK3EMIUISAPbl KOMHATHBIX pPAaCTeHUH, repOoapuu
pacTeHUl pa3HBIX OTHAEJOB, BIAXHbIE NpenapaTbl KUBOTHBIX, CKEJIETHI
MMO3BOHOYHBIX, KOJUICKIIMM O€CMO3BOHOYHBIX >KMBOTHBIX, CKEJIET YEJIOBEKa,
o0opy1I0BaHUE JJIsl AEMOHCTPAIIMU TOYBEHHOTO U BO3AYIIIHOTO MUTaHUS PACTEHUM,
pacuierieHrus Kpaxmasua u OeJIKOB MOoJl JeHCTBUEM (PEpPMEHTOB, 000pYI0BaHUE TS
JIEMOHCTPALMH OIBITOB M0 M3MEPEHUIO KUZHECHHOU EMKOCTH JIETKUX, MEXAaHU3Ma
JIIXaTeJbHBIX JIBMKEHUM, MOJIESTH TOJIOBHOT'O MO3Ta Pa3IUYHBIX KUBOTHBIX.

JlaGoparopHasi padora «/3yueHue TKaHel pacTeHUI».

JlabopaTropHasi pabora «3ydyeHue TKaHEeH KUBOTHBIX).

JlaGopaTropHasi padora «3ydyeHrue opraHoB LIBETKOBOT'O PACTEHUSI.

Tema 10. PazMmHokeHHe M pa3BUTHE OPraHU3M OB

dopMbl pa3MHOXKEHHUsI OpraHU3MOB: Oecrosnioe (BKJIIOYasi BEreTaTUBHOE) U
nojioBoe. Buasl  Oecrosoro  pa3MHOXEHUS:  MOYKOBAaHUE,  CIOPYJISIIHS,
dbparmeHTanus, KJIOHUPOBAHUE.

[TonoBoe paszmuHoxxeHue. I[lonoBble KIeTKW, Wik rameThl. Meio3. Craauu
Mmenosa. [loBenenne xpomocoM B Menose. KpoccuHrosep. bHogornyeckui CMbICi
Melo3a M TO0JIOBOro mpouecca. Melo3 U ero MecTo B KHU3HEHHOM LIHKJIE
OpraHU3MOB.

[IpenzapoasiieBoe pa3Butue. ['amerorene3 y »KuBOTHbBIX. [10J0BbIE JKeIE3Bl.
OO6pa3zoBaHue U pa3BUTHE MOJOBHIX KiIeTOK. CriepmaTorenes u oorenes. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHne u SMOpPHOHAIBHOE pa3BUTHE JKUBOTHBIX. CIOCOOBI
OILUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTE€HE3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopghozene3z — 00Ha U3 21a8HbIX NPOO.IeM IMOPUOTOSUU.
Konyenyuss mopgoecenos u modenu mopgoeeneza. Cramguum sMOpuoreHesa
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenme. Tumbl  apoOieHus.
Jlemepmunupogeannoe u HedepmuHuposanuwoe Opooaenue. bnacmyna, munwi
onacmyn. OcoOCHHOCTH JPOOJICHHS] MIICKOIUTAIONIUX. 3apOJBIIIEBhIC JTUCTKH
(ractpynsinusi). 3akiiajika OpraHoB M TKaHEW U3 3apOoJIbIIIEBHIX JINCTKOB. B3anmHoe
BIIMSHUE YacTed pa3BUBAIONIIETOCS 3apojbliia (dMOpUOHANbHAS WHIYKIIHSA).
3aknajgka TUIaHAa CTPOCHHUS KUBOTHOTO KakK pPe3ylbTaT HEpapXUUECKUX
B3aUMOJICHCTBUII T'E€HOB. BrusHue Ha 53MOPHOHAIIBHOE PAa3BUTHE Pa3TUYHBIX
(baKTOPOB OKPYKAIOIICH CPEIBI.

Poct u pasButue xuBOTHBIX. llocTaomOpuoHanbublii mepuon. Ilpsimoe u
HempsiMoe pa3Butue. PaszButue ¢ wmetamopdpo3oM y OECIO3BOHOYHBIX U
MMO3BOHOYHBIX KUBOTHBIX. bHojornyeckoe 3HauY€HHE MPSIMOTO U HENPSIMOTO



pa3BUTHA, UX PacCHpoOCTpaHEHUE B Mpupoje. Tumbl pocta >XKUBOTHBIX. DakTopsl
PETYJISIIUU POCTA )KUBOTHBIX U 4esoBeka. CTaauu NOCTIMOPUOHAIIBHOTO Pa3BUTHS
y ’KMBOTHBIX U 4esioBeKa. [lepuonsl oHTOreHe3a uenoBeka. CTapeHne U CMEPTh Kak
OMOJOrMYEeCKUe MPOLIECCHI.

Pa3smHoxxenue u pa3Butue pacteHui. ['ametodur u cnopodur. Meiio3 B
KU3HEHHOM 1HKJIe pacteHuil. OOpa3oBaHue cmnop B IIpoliecce Meio3sa.
I'amerorene3 y pacteHuid. OIIOAOTBOPEHHE W PA3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoilHOE OIJIOJIOTBOPEHUE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue u
pa3BUTHE CEMEHMU.

MexaHU3MBI PETYJISIIIUYA OHTOT€HE3a Y PACTEHUM U )KUBOTHBIX.

JdemoHcTpanumn

[Toptpersl: C. I'. HaBamun, X. lneman.

Tabmuupl u cxembl: «BereratuBHOe pasmMHOXKeHHE», «Turbl Oecrnonoro
pa3MHOXKEHUS», «Pa3MHOXKEHHE XJIaMUIOMOHAAbD», «Pa3MHOKEHUE OHBIJICHBD,
«Pa3mHOxeHue ruapel», «Meito3», «Xpomocombl», «I'amerorenes», «CtpoeHue
AUIEKIETKH U crepMaro3onaa», «OCHOBHBIE CTaauM OHTOreHesza», «lIpsMoe u
HENpsIMOe pa3BuTue», «Pa3BuTue Mailckoro xyka», «Pa3BuTue capaHum»,
«Pa3BuTne narymku», «/{BoilHOE OIUIOOTBOPEHHUE Yy LIBETKOBBIX PACTECHUN»,
«CTpoeHHE CEeMsIH OJHOJOJBHBIX U JIBYIOJIBHBIX PacTEeHUN», «KHU3HEHHBIA LUK
MOPCKOM  Kamyctbl», <« Ku3HeHHbIH 1UKI MXa», <OKW3HEHHBIM LUK
NArOPOTHHUKAY, «KU3HEHHBIN LIUKI COCHBD».

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPONpENapaThl SUIEKIETOK |
CIIEpMaTO30M0B, MOAENb « LMK pa3BUTHUS JIATYILIKNY.

JlaGoparopHasi padora «l3yuyeHue CTpOEHHUS MOJIOBBIX KJIETOK HA TOTOBBIX
MUKpOIIpEnapaTaxy.

IIpakTuyeckass padora «BbIsiBICHHE NPU3HAKOB CXOACTBA 3apOJIbIIICH
MO3BOHOYHBIX KUBOTHBIX.

JlabopaTtopHas pabora «CTpoeHHE OpraHOB PAa3MHOMXEHHUS BBICIINX
PaCTEHUI.

Tema 11. I'eHeTuka — Hayka 0 HaCJEeACTBEHHOCTH M HM3MEHYHMBOCTH
OPraHM3MoB

Hcropust cTaHOBIEHHUS W pa3BUTHUS TEHETHKM Kak Hayku. PaGoter I
Mengens, I'. ne ®@pusa, T. Moprana. Posib 0T€4ECTBEHHBIX YUEHBIX B Pa3BUTUU
renetuku. Pa6otel H. K. Konbrioa, H. 1. BaBunosa, A. H. benosepckoro, I'. JI.
Kapneuenko, 0. A. ®ununuenko, H. B. Tumodeena-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE MTOHATHUSI U CUMBOJIBL. | OMOJIOTHUYHBIE XPOMOCOMBI,
aJUIeJIbHbIE TE€HBI, AJIbTEPHATUBHBIE MNPU3HAKU, JOMUHAHTHBIA M PELIECCUBHBIN
MIPU3HAK, TOMO3Ur0Ta, TETEPO3UT0Ta, YUCTAS JTUHUSA, TUOPUIbI, T€HOTHUII, (PEHOTHII.



OCHOBHBIE ~ METOABl ~ TEHETUKU:  THOPUIOJOTHYECKHUM,  IIUTOJOTUYECKUH,
MOJIEKYJIAPHO-TEHE THYECKUM.

JdemoHcTpanuun

Iloptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. 1.
BasuiioB, A. H. benoszepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabmuipl u cxeMbl: «MeTo bl TeHETUKNY, «CXEMbI CKpEIIUBaHUS.

JlabopaTtopHas pabdora «J/lpo3oduna Kak OOBEKT TE€HETHUUYECKUX
UCCIIENOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHnaens — 3aKoH
eAMHO00pa3us ruOpUIOB MepBoro nokoieHus. [lpasuno qomuHupoBanus. Bropoit
3aKOH MeHaens — 3aKOH paculeIuieHus] NPHU3HaKoB. LluTosormyeckre OCHOBBI
MOHOTHOPHUIHOTO CKpeIIUBaHus. [ UImoTe3a YMCTOTHI TaMeT.

AHanu3upyroniee ckpemubanue. [IpomMexyTOUHbIN XapakTep HaclaedOBaHUs.
Pacuiernienrie npu3HakoB MPU HEMTOJIHOM JOMUHUPOBAaHUH.

JuruOpuaHoe ckpenuBanue. Tpetuit 3akoH MeHenst — 3aK0oH HE3aBHCUMOTO
HacJieIoBaHUsA  Npu3HaKoB.  LluTonormyeckue  OCHOBBI  JUTHOPUIHOTO
CKpEILIMBaHUS.

CuermienHoe HacienoBanue mnpusHakoB. Paboter T. Moprana. CuemnsieHHoe
HAaCJIEIOBaHUE T'€HOB, HAPYILICHHWE CUCIUIEHUS MEXAYy TIeHaMHh. XPOMOCOMHAas
TEOpUsl HACIIEACTBEHHOCTH.

I'eneTuka nmona. XpoMOCOMHBIM MEXaHHU3M OIpPEAEIECHUS M0JIa. AYyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHnlii M TeTeporameTHbli moj. | eHeTuyeckas
CTPYKTYpa MOJOBBIX XpoMocoM. HaciienoBanne npu3HaKkoB, CUEIUIEHHBIX C IIOJIOM.

['enotun kak uenocTHas cucrtema. [lmenoTponus — MHOKECTBEHHOE JICHCTBUE
refa. MHOKECTBECHHBIM aJuleu3M. B3auMoaencTBHe HeaJUIeJIbHBIX T'€HOB.
KommniementapHocts. OnucTtas. [lonumepusi.

['eHeTnyecknil KOHTPOJIb Pa3BUTUS PACTEHUM, >KUBOTHBIX W YEJIOBEKa, a
Takke (HU3MOJOTHUECKUX TMPOIIECCOB, TOBEIECHUS W KOTHUTUBHBIX (DYHKITUH.
['eneTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICUCTBUS «XO3IUH
— Tapa3uT» U «XO3IUH — MHKpPOOHMOM». ['€HEeTHYeCKHue acmeKThl KOHTPOIS U
M3MEHEHHS HACJIEICTBEHHON WH(OPMAITUU B TIOKOJICHUAX KJIECTOK U OPTraHNU3MOB.

JdemoHncTpanuu

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

Tabmuter u cxembl: «llepBoiii 1 BTOpO 3akoHBI MeHaenss», « TpeTuii 3aKoH
Meunnens», «AHanu3upymoliee CcKpeluBaHue», «HemnomHoe aoMuHUpOBaHUEY,
«CuerjieHHOe HacjeoBaHWE NPHU3HAKOB Yy JApo3oduibly, «['eHeTuka monay,



«Kapuotun denoseka», «Kapuotun napozoduib»y, «Kapuotunm nTuib,
«MHOXECTBEHHBIN ajIeIu3M», «B3anMoIeiCTBHE T'E€HOB.

O6GopynoBaHue: MOJEAb JJIsI JEMOHCTPAllUM 3aKOHOB €IUHOO0Opasus
rUOpUIOB TIEPBOTO TIOKOJICHUSI M paCHICIUICHUS NPU3HAKOB, MOJEIh s
JEMOHCTpAallMd 3aKOHAa HE3aBHCUMOIO HACJIEJAOBAaHUS NPU3HAKOB, MOJEIb JJIs
JEMOHCTPAllMd CLEIUIEHHOTO HACJIEJOBaHMUSl MPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKporipenapart: «J[po3oduiar.

IIpakTnueckas padora «lI3ydyeHue pe3ynbTaTOB  MOHOTHOPUAHOIO
CKpEIIMBaHUS Y APO30(PUITBI».

IIpakTnueckass  padora  «/M3ydeHue  pe3ynbTaToB  JAUTHOPUIHOTO
CKpEIIMBaHUS Y APO30(PUITBI».

Tema 13. 3aK0oHOMEpPHOCTH U3MEHYNBOCTH

B3aumopeiictBue reHotuna W cpenbl npu  GopMupoBaHUU (EHOTHIIA.
N3MeHunBOCTh Mpu3HAKOB. KayeCcTBEHHbIE M KOJIMYECTBEHHbIC MPU3HAKU. Buibl
M3MCHUYMBOCTH: HEHACJICICTBEHHAS U HACJICCTBCHHAS.

MoaudukanuonHass HW3MEHYUMBOCTh. Ponb cpeasl B (OpMUPOBAHUM
Moau(pUKAITMOHHON M3MeHUMBOCTH. Hopma peakumm mpusHaka. BapuanmoHHBIHM
psin u BapuanmonHas kpubas (B. Horanncen). CpolictBa MoAM(UKAIIMOHHON
W3MEHYUBOCTH.

I'enotunuueckass n3MeHUYNBOCTh. CBOMCTBA T€HOTUIMMYCCKON N3MEHUYHUBOCTH.
Buipl reHOTUITMYECKOW N3MEHUUBOCTH: KOMOMHATUBHASI, MyTAaIl[HOHHAS.

KombOuHaTuBHasT W3MEHYMBOCTh. Mel03 M IOJOBOW TIPOIlleCC — OCHOBA
KOMOMHATHBHON M3MEHYUBOCTH. P0OIb KOMOMHATHBHON M3MEHUYHMBOCTH B CO3/IaHUU
T€HETHYECKOT0 pa3HO00pa3us B Mmpejiesiax 0JJHOrO BUA.

MyTanroHHass WM3MEHYMBOCTh. BuIbl MyTanuii: T€HHbIE, XPOMOCOMHBIC,
reHoMHble. CIOHTaHHBIE W  HMHAYIUMPOBAHHBIE MyTaluu. SaepHble U
nuToryiasMaTuyeckue Mytanuu. CoMaTHYeCKHWE M TOJ0Bble MyTanuu. [IpuynHb
BO3HMKHOBEHUS MyTauui. MyTareHbl W WX BIHUSHHE Ha OPraHU3MBL.
3aKOHOMEPHOCTH MYTAIIMOHHOT'O MpoIliecca. 3aKOH TOMOJIOTHYECKUX PSJJIOB B
HacnencteeHHo m3meHunBoctu (H.M. BaBunoB). BuesnepHas W3MEHYMBOCTH U
HACJICACTBEHHOCTb.

Dnueenemuxa u INUSEHOMUKA, pPOJb  INUSCHEMUYECKUX (HaKkmopos 8
HACNe008aHUU U UBSMEHUYUBOCMU (DEHOMUNUYECKUX NPUZHAKOB V OP2AHUZMO8.

JdemoHcTpanumn

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. U. BaBuiios.

Tabmumer w cxeMbl:  «Buapl  w3MeHUMBOCTHY», «MoauduKarmoHHas
U3MECHYHUBOCTHY, «KomOuHaTuBHas U3MECHYHUBOCTBY, «Meiio3,
«OnnongoTBopeHuey, «I'eHernueckue 3a00JIeBaHUs YeI0BEKa», «BUIBI MyTaIuii».



O6opynoBaHue: >KUBbIE U TepOapHbIE SK3EMIULIPbl KOMHATHBIX PACTEHHI,
pucyHku (potorpadun) KUBOTHBIX C Pa3TMYHBIMU BUJAMU U3MEHUYHUBOCTH.

JlaGoparopuas padora «HccnenoBanue 3aKOHOMEPHOCTEUN
MOIU(DUKAIMOHHOW HM3MEHUMBOCTH. [locTpoeHMEe BapuallMOHHOTO psija U
BApUALMOHHOU KPUBON».

IIpakTuueckass padora «Myrtanmuu y J1po3oduibl (Ha TOTOBBIX
MUKpONIpEnapaTax)».

Tema 14. I'eneTuka 4esioBeKa

Kapuotun denoBeka. MexayHapoaHasi mporpamMma HMCCIEIOBaHUS T€HOMA
yejgoBeKa.  MeToapl  M3YYEHHMs] TEHETMKHM  YEJOBEKa: T'€HEAJOTMYECKUH,
OJIM3HEIIOBBIN, UTOT€HETUYECKU, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJIAPHO-TE€HE TUYECKU . CoBpemeHHOe OnpeAeIeHUE FeHOTHUIA:
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHHUE, B TOM YHCJE C MOMOIIbIO
[T11P-ananu3a. HacnenacTBeHHble 3a00ieBaHus YeoBeKa. [ eHHbIE M1 XpOMOCOMHBIE
0one3HM 4YenoBeKka. boJIe3HW C HACIEeICTBEHHOM MPeapacroyioKeHHOCTHIO.
3HayeHUEe MEIUIIMHCKON T'€HETUKHU B MPEIOTBPAIICHUU U JICUEHUU T'€HETUYECKUX
3a00JeBaHUi YesoBeka. MeauKo-reHeTUueCKoe KOHCYJIbTHpoBaHuEe. CTBOJIOBBIC
KJIeTKU. [ToHATHE «T€HETUYEeCKOro rpy3a». DTUYECKUE acClEeKThl MUCCIEJOBAHUN B
00JIaCTH peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckre (QakTopbl MOBBIIIEHHON YYBCTBUTEIBHOCTH YEJOBEKa K
(bu3MUeCKOMY M XUMUYECKOMY 3arps3HEHUI0 OKpY’Karolei cpeabl. | 'eHeTnyeckas
IPEAPACTON0KEHHOCTD YEIOBEKA K TATOJIOTHUSIM.

JdeMoHCcTpamuun

Tabmumpl 1 cxembl: «KapuoTumn yenoBekay, «MeToabl M3YUEHUS TCHETHKU
yesoBekay, «I eHerndyeckue 3a001eBaHUs YEIOBEKAY.

IIpakTuyeckas padora «CocTaBieHUE U aHAJIU3 POJTOCIOBHOM.

Tema 15. Centekuusi opraHusMoB

JlomecTuKalusi U CeJeKUus. 3apOoKJICHHUE CEJIeKUMU U JOMECTUKAIUU.
VYuyenue H. W. BaBunoBa o IleHTpax MNpPOUCXOXKIECHUS U MHOrooOpasus
KYJIbTYPHBIX pacTeHUW. Ponp cenexkuuy B CO3JaHUM COPTOB PACTEHHU WU TOPOJ
#xuBOTHbIX. CopT, mOpoaa, MmMTaMM. 3aKOH TOMOJIOTHYECKHUX PSAOB B
HaciaenacTBeHHOM wu3MeHuumBocth H. WM. BaBuioBa, ero 3HadyeHue i
CEJIEKIIMOHHON PadOTHhI.

Metonpl ceneKnuoHHON paboThl. VCKyCcCTBEHHBIH OTOOp: MacCOBBIA W
WHAUBUIYaIbHBIM. DTarbl KOMOMHAIIMOHHOMI CCJICKIIUU. HUctwiTanne
npousBoauTeNed 1o MOTOMCTBY. OTOOp MO TEHOTUITy C TIOMONIBIO OIEHKH
¢dbeHoTHma MOTOMCTBA M OTOOP O TEHOTUTY ¢ romoIbio aHamm3a J{HK.

HNckyccTBeHHBIM ~ MyTareHe3  KaKk  METOJ  CEJICKIIMOHHOW  paboOThI.
PannannoOHHBIN U XUMUYECKUN MYTAreHe3 Kak UCTOYHUK MYyTalHUil Yy KYJbTYPHBIX



¢opMm opranu3moB. lcmnonb3oBaHHE TE€HOMHOIO PpEJAKTUPOBAHUS U METOJOB
pexomOuHaHTHBRIX JIHK 111 momyyeHus: nCXoIHOTO MaTepHraa sl CENEeKIUU.

[lonyuenne MTOJIUIIIIOUIOB. Buyrtpusunosas rUOpUIn3ALIHSL.
bnuszkopoAcTBEeHHOE — CKpellMBaHWe, WiaM ~ uMHOpuauHr.  HepoacTtBeHHOe
CKpelIMBaHue, WM ayTOpuauHr. l'erepo3uc u ero mnpuuuHbl. Vcmonws3oBaHue
rerepo3uca B cenekuuu. Otnanénnas ruOpuauzauus. Ilpeogonenue Oecruonus
MEXBUJOBBIX THOPUIOB. JJOCTHKEHUS CENEKIUU PACTEHUIN U )KUBOTHBIX. «3enénas
DeBONIOYULY.

CoxpaHeHre U U3y4eHHE N'€HETHMYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUU U
UX JMKUX poJMYed I CO3/laHHUsl  HOBBIX COPTOB U THOPHUIOB
CEIIbCKOXO3AMCTBEHHBIX KYNbTYp. JH3yuenue, coxpawenue u  ynpaeieHue
2CHeMUYECKUMU Pecypcamu CelbCKOXO3AUCMBEHHBIX U NPOMbBICIOBLIX HCUBOTNHBLX
8 YeJsAx YIyuueHUs Cyuecmsyouux u co30aHus H08blx Nopoo, JUHUL U KPOCCO8, 8
MOM uucie ¢ NpUMEHeHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL,
nepeodosuvix uoeti U nepcneKmueHbiX MmexHoI02UlL.

JdemoHcTpanumn

IToptpersr: H. U. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II
JIykpanenko, b. JI. Actaypos, H. bopinoyr, /1. K. benses.

Tabnuuel 1 cxembl: «L{leHTpBI MPOUCXOKIACHUS U MHOTO00pa3us KyIbTypPHBIX
pacTeHuil», «3aKOH TOMOJOTUYECKUX PSIOB B HACJIEACTBEHHONM M3MEHUYUBOCTH,
«Metopsl cenexkuuny, «OtnanéuHas rudbpuauzanus», «MyrtareHesy.

JlabopaTopHas padora «/3yyeHue copToB KyJIbTYPHBIX PACTEHHUI U MOPOJ]
JOMAITHUX )KUBOTHBIX).

JlaGoparopHasi padora «3ydueHre METOJIOB CEJIEKIIUN PACTCHUI.

IpakTuyeckas padora «IIpuBuBKa pacTeHU».

Ikckypeusi «OCHOBHBIE METOABI W JOCTHUXKEHMS CEJICKIIMHM pPACTEHUU U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATENbHBIN yYaCTOK, B TEIUIMYHOE XO3SHCTBO, B JabOpaTopuio
arpOyHUBEPCUTETA WIIK HAYYHOTO LICHTPA)».

Tema 16. buoTrexHoJ1I0rus ¥ CHHTEeTHYeCKAast OMOJIOTUst

OOBbeKThl, UCHOJb3yeMble B OHOTEXHOJOTHH, — KIETOYHbIE U TKaHEBBIC
KYJbTYpBI, MHUKPOOPTraHU3MBI, ux XapaKTEepPUCTHUKA. TpanunmonHas
OMOTEXHONIOTHA:  XJIEOOMEUeHUE, TMOMyYeHHE KHCIOMOJOYHBIX TMPOIYKTOB,
BUHOJeIME. MukpoOuonornueckuii cuHte3. OOBEKTbl MHUKPOOHOIOTHYECKUX
TexHosoruii. [IponzBoacTBO Genka, aMUHOKUCIOT U BUTAMUHOB.

CozntaHre TEeXHOJOTMi M MHCTPYMEHTOB LEJIEHANPABIECHHOIO U3MEHEHMS U
KOHCTPYUPOBAHHUs T€HOMOB C LEJbIO MOTYyYEHHUS] OPraHU3MOB U MX KOMIIOHEHTOB,
coJiepKallluX HE BCTPEUAOLIUECs B IPUPOJI€ OMOCUHTETUYECKHE ITYTH.



Knerounas unxenepus. MeTonsl KyJbTypbl KJIETOK U TKaHEW PACTEHUH H
KUBOTHBIX. Kpuobanku. ComaTtuueckas rubOpuau3anuss M COMATHYECKHI
sMOpuorene3. Mcnonb3oBaHWe TramiougoB B CeJleKUUM pacTeHuid. [lonyuenue
MOHOKIOHANIbHBIX aHmumen. Vcnonv3oeanue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX
anmumen 6 MmeouyuHe. VICKycCTBEHHOE OIUIOAOTBOpPEHHE. PeKOHCTpYKIUs
AUIEKIETOK U KJIOHUPOBAHUE KMUBOTHBIX. METON TpaHCIUIAHTAUWUU SIEP KIIETOK.
Texnonocuu 0300p06IeHsl, KYIbMUBUPOBAHUsL U  MUKDOKIOHANbHO20
DA3MHONCEHUSL CENIbCKOXO3AUCTNBEHHBIX KYAbIMYD.

XpomMocoMHasi M TeHHass WHXKeHepusa. VICKyCCTBEHHBIM CHHTE3 T€Ha H
koHcTpyupoBanue pexkomOouHantHblx JJTHK. Cozoanue mpanceennwvix opeanuzmos.
JIOCTM>KEHUST W NEPCHEKTHBBI  XPOMOCOMHOM M T€HHOM  MHKEHEpUHU.
DKOJIOTUYECKHUE U ITUYECKUE MTPOOIeMbl FTEHHOW MHKEHEPUH.

Menuuunckue Ouotexnonoruu. I[loctrenomuas nudposas meaumnuna. [11P-
JIUArHoCTUKa. MeTaboJIOMHBIM aHalu3, TEeHOILEHTPUUYECKUM aHalu3 MpoTeoMa
YeJloBeKa i1 OLICHKH COCTOSIHUSL €ro 3J0poBbs. McCNoOab30BaHME CTBOJIOBBIX
kiaetok. TapretHas Tepanus paka. 3D-OuoumxkeHepuss [ pa3pabOTKH
(GyHIaMEHTaIbHBIX OCHOB MEAUIIMHCKUX TEXHOJOTUM, CO3/IaHMSI KOMILJIEKCHBIX
TKaHEW COYeTaHHMEeM TEXHOJOTHUH TPEXMEPHOIro OMONMpPUHTHUHTA U cKaddoiauHra
JUISL pELICHUS 3a7a4 IEPCOHAIIM3UPOBAHHON MEIULIVHBI.

CoznlaHve BEKTOPHBIX BaKIMH C IEJbI0 OOecredyeHus KOMOWHUPOBAHHOU
3amuThl 0T Bo3Oyauteneid OPBU, ycraHoBieHHE MOJIEKYISPHBIX MEXaHU3MOB
¢ynkumonuposanust PHK-conepskanux BUPYCOB, BBI3BIBAIOIIUX 0CO0O OINACHBIE
3a00JIeBaHUS YeJIOBEKA U KUBOTHBIX.

JdeMoHCTpamuun

Tabnutel u cxembl: «lMcmonb3oBaHWE MUKPOOPTAaHU3MOB B MPOMBIIUICHHOM
IpOU3BOACTBEY, «KieTounas nunxkenepusn», «l eHHas HHKECHEPUS».

JlabopaTopHas padota «l3yueHrne 00bEKTOB OMOTEXHOIOTHNY.

IpakTnueckas padora «llonmyyeHne MOJTOYHOKUCTBIX TPOAYKTOBY.

Ikckypeusi «buoTtexHonoruss — BakHEHIIas MPOU3BOJAUTENbHAS CHJIa
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MTPOU3BOJICTBO)».

peruoHa.



IHIJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBLHIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMHCsl TMPOrpaMM CpeaHero oO0miero oOpa3oBaHUs: JUYHOCTHHIE,
MeTanpeIMETHbIC U MPEIMETHBIC.

B cTpykType NTMYHOCTHBIX PE3yIbTATOB OCBOEHHUS MPOrPaMMBbI MO OUOIOTUU
BBIICJICHBI CJICAYIOIINE COCTABIISIIONINE: OCO3HAHHE OOYUYarOIIMMUCS POCCUUCKOM
rpakJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEIILHOCTH
U CaMOONPENACIICHUIO, Haluuue momusayuu K OOyUYECHHIO  OHOJIOTHH,
yejeHanpasienHoe pazéumue BHYTPEHHUX YOEXKICHUW JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O00YYAIOIITUXCS PYKOBOJICTBOBATHCS B CBOEH
NEATeIbHOCTH II@HHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMU, TPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  O0pa3OBaHUs, Haluyue  NPABOCO3HAHUS  DKOJIOTUYECKOU
KYJBTYPBI, CHOCOOHOCMU CMABUMb TIETU U CTPOUTH KU3HECHHBIC TIJIAHBI.

JIMYHOCTHBIC PE3yJIbTaThl OCBOSHUS MIPOTPAMMBbI 110 OMOJIOTHUH JOCTUTAKOTCS
B EIWHCTBE YYEOHOM W BOCIUTATEIBHOW JEATEIIBHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, UICTOPUYECKUMHU U JTYXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMHU, MPUHSATBIMU B OOIIECTBE IMpaBUJIaMH U HOPMaMH
MOBEJIEHUS W CIOCOOCTBYIOT IIpoIlecCaM CaMOIIO3HAHUS, CAMOBOCIHTAHUS U
CaMOpa3BUTHS, Pa3BUTUSI BHYTPEHHEH MO3ULMH JMYHOCTH, NATPUOTH3MA U
YBOKECHUS K 3aKOHY M IPABOIMOPAJKY, YEJIOBEKY TPyJa M CTaplieMy MOKOJEHHUIO,
B3aMMHOT'O YBaKCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIBTYPHOMY HACIEIUI0 H
TpaJIuysIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickoit denepanuu, Npuposie u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3yibTaThl OCBOEHHUs YyuyeOHoro mpenmera «buomorus
JIOJIKHBI OTPA’KaTh TOTOBHOCTh M CIIOCOOHOCTh 00YYaIONIUXCSl PYKOBOJICTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEH IMO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHHUX  YOCXKICHHH, COOTBETCTBYIOIIHNX
TPAIUIIMOHHBIM TIEHHOCTSIM POCCHUCKOTO O0OIIeCTBa, PACHIUPEHHE >KU3HEHHOTO
OMbITa U OMbITA JEATEILHOCTU B MPOLIECCE pean3allii OCHOBHBIX HaIpPaBICHUM
BOCIIUTATENIbHOM JIESITENIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaskaIaHCKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMH 00YUYAOIIETOC] KaK aKTUBHOTO H
OTBETCTBEHHOT'0O WJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOS3aHHOCTEH, yBa)K€HUE
3aKOHA U MPaBOMOPSIIKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IIPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEIICHWU YYEOHBIX W MO3HABATEIbHBIX 3aJ]lay, BHIMIOJIHECHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OMpPENENsATh COOCTBEHHYIO TIO3UILIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATD €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJICH C pa3HBIMHU YOEKIECHUSIMU, KyJIbTYPHBIMU LIEHHOCTSIMU U
COLIMAJIBHBIM TOJIOKEHUEM;

TOTOBHOCTb K COTPYJAHUYECTBY B MPOLECCE COBMECTHOIO BBIIIOJIHEHUS
y4eOHBIX, TIO3HABATEJIbHBIX W MCCIEIOBATEIbCKUX 3a/ay, YBaXKUTEIHHOTO
OTHOIIIGHHUSI K MHEHHUIO OIMOHEHTOB MpPU OOCYXJCHUU CIOPHBIX BOIMPOCOB
OMOJIOTUYECKOTO COJIepPKAHMUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUUCKOMU TPaXKIaHCKOMN UJICHTUYHOCTH,
NaTPUOTU3MA, YBAKEHHS K CBOEMY HapoOJly, YyBCTBAa OTBETCTBEHHOCTH NEPEN
Ponunoii, ropmoctu 3a CcBOWM Kpau, cBOO PoauHy, CBOM S3BIK U KYJIBTYPY,
IPOIJIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOILICHUE K IIPUPOJHOMY HACIEIUIO U MaMATHUKAM IPUPOJBIL,
NOCTVKEHUSIM Poccnn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAaHOBJICHHE W
pa3BuTHE OWOJOTMH, TMOHUMAaHUS 3HAUYEHHA OWOJOTMM B IO3HAHUU 3aKOHOB
OPUPOJIBI, B )KU3HU YeJIOBEKa M COBPEMEHHOTO 00IIIECTBA;

uaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIy>KeHHMIO W 3ammre OTteuecTsa,
OTBETCTBEHHOCTH 32 €r0 CyNbO0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS

OCO3HAaHME TYXOBHBIX [IEHHOCTEN POCCHMCKOT0O HApO/a;

c(OpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U LIECHHOCTH;

OCO3HAHUE JINYHOTO BKJIaJ[a B IOCTPOCHUE YCTOWYMBOTO OyIyIIEro;

OTBETCTBEHHOE OTHOILLIEHHUE K CBOMM POJIUTEIIAM, CO3JaHUIO0 CEMbU HA OCHOBE
OCO3HAHHOTO TMPHUHATHA L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauusiMHu Hapo0B Poccuu;

4) 3cTETHYECKOT0 BOCTIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAasi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIOPTA, TPY1d, OOIIECTBEHHBIX OTHOIIECHUI;

MMOHUMAaHHE 3MOLMOHAIIBHOTO BO3JCUCTBHS AKUBOW MPUPOJIBI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIPKEHHUIO B Pa3HbIX BHUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JIMYHOCTH;

5) ¢usnyeckoro BocnuTraHus, GopMHPOBAHHMSA KYJbTYPbl 310POBbS U
IMOIMOHATBHOTO 0JIArONMOJIyYHs:

NOHMMAHWE U peanu3alus 37J0pOBOro M 0Oe30MacHoro o0pasza KHU3HU
(3mopoBoe  muTaHWE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUJl U HOPM,
cOaJTaHCUPOBAHHBIM PEXUM 3aHATUH U OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
cOOCTBEHHOMY (DU3UYECKOMY U MCUXUUECKOMY 3710POBbIO;

MOHUMAHHUE IIEHHOCTHW TMPaBWI WHIAUBUAYATbHOTO M  KOJJICKTHBHOTO
0€30MacHOro MOBEACHUS B CUTYAIUSIX, YIPOKAIOIIUX 3/I0POBBIO U KU3HU JTIOJICH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX MPUBBIUCK (ymOTpeOiaeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHUS );

6) Tpy10BOro BOCIIMTAHMS

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYA0JII00HE;

TOTOBHOCTh K AKTUBHOM JESITEIHHOCTH TEXHOJIOTHMYECKOW M COLMAIBHOM
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEILHO
BBITIOJIHSITh TAKYIO ICSTEIbHOCTb;

UHTEpEC K pa3iuyHbiM cepaM MpoPecCHOHATBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BbIOOp Oyaymed mnpodeccun U peann3oBBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh M CHOCOOHOCTh K O0Opa3oBaHMIO M CaMOOOpa30BaHUIO Ha
IPOTSHKEHU U BCEH )KU3HU;

7) 3K0JIOTHYeCKOTr0 BOCIIUTAHUS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K MPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3eMJI€, OCHOBE €€ CyIllECTBOBAaHHUS;

MOBBIIICHUE YPOBHS JKOJOTHYECKOW KYJIbTYypbl: MPHOOPETEHHE OIBITA
IUIAHUPOBAHUSI TIOCTYIIKOB M OIEHKM HUX BO3MOXKHBIX TIOCIEACTBUU IS
OKPY’KAIOIIEH CPEbI;

OCO3HaHUE TJ00ABHOIO XapakTepa SKOJOrMYEeCKUX MpoOJieM U MyTed HuX
pelieHus;

CIIOCOOHOCTh HUCIOJIB30BaTh MPUOOpETaeMble TMPU HU3YYCHUU OHOJIOTHH
3HaHMSI W YMEHUS TPU PEHICHHH TPoOJIeM, CBSI3aHHBIX C PAIMOHAIHHBIM
MPUPOJIONONIB30BAHUEM  (COONIOJICHHE  MpaBWJ  TOBEAEHUA B  IPUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHUWE pPABHOBECHUSA B HKOCHUCTEMaX, OXpaHy BHUJOB,
aKocHUCTEM, Orochepsl);

AKTUBHOE HENPUATHE JICUCTBUM, NPUHOCAIIMX BpEd  OKPYKaOMIEH
MPUPOJIHON cpejle, YMEHHE MPOTHO3UPOBATH HEOIAroNnpUATHBIE 3KOJIOTUYECKHE
MOCJIEICTBUS MPEANIPUHUMAEMBIX JEUCTBUN U MPEJOTBPAIIATH UX;



HaJMYHUE PA3BUTOTO HKOJOTHYECKOTO MBIIUICHHSI, SKOJIOTHICCKON KYIbTYPHI,
OTIBITa TEeSTENHbHOCTH HKOJIOTUIECKOM HAIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMH B TI03HABATEIHHON, KOMMYHUKATHBHOW W COIMAIBLHOMN
MIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B TIPAKTUICCKOMN JMEATEITHHOCTH IKOJIOTHICCKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpPMHPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH W OOIIECTBCHHOW NMPaKTUKH, OCHOBAaHHOTO HA JUAJIOTe
KyJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOM M YHUTATEIBCKOW KYJIBTYphl KaK CpPEJICTBA
B3aMMO/ICHCTBHS MKy JIFOJIBMH ¥ TIO3HAHUS MUPA;

NOHMMaHWe crenuukn OWONOTMM KaK HayKH, OCO3HaHUs e€ poju B
(bOpMHUPOBAaHUHN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUHU IIEJIOCTHOTO
NpEeJICTaBlICHUsT 00 OKPY)KAIOIIEeM MHpE KaK O CIMHCTBE NMPHUPOIBI, YCIOBEKA W
oOmiecTBa, B IO3HAHWM NPHPOJHBIX 3aKOHOMEPHOCTEH M PEIICHHH NPOOJIeM
COXPaHCHHS IPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHHU I COBPEMCHHOW ITUBUJIU3AIINM:
oOecIieueHUs] HOBOTO YPOBHS Pa3BUTHUS MEAMIIMHBI, CO3JIaHUE TCPCIICKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelaTh  pPecypcHble  MpoOJeMbl  pa3BUTHS
YeJIOBEYECTBA, NTOMCKA MyTel BBIXOJA U3 INIO0ATBHBIX IKOJIOTHUECKHUX MPOOIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  Pa3BUTHIO,  PAMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHWU OWOJOTHYECKUX 3HAHUM B IEIIX
MOBBIIIICHUSI  OOIIEH KYyJIbTYpbl, €CTECTBEHHO-Hay4HOW TIpaMOTHOCTH, Kak
COCTaBHOHM YacTH (PYHKIIMOHAIBHOM IPaMOTHOCTH OOy4Yaroniuxcs, hopMUpyeMoi
IIPU U3YYCHUN OUOJIOTHUH;

MOHMMAaHHUE CYIIHOCTH METOJIOB MO3HAHMUSI, UCIOJIb3yeMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh TMOJydyaeMble 3HAHUS JJs aHaiu3a U
OOBSICHEHUS SIBIICHUN OKPYKAIOIIETO MHUpPA U MPOUCXOASAIINX B HEM U3MCHECHH,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAY4YHBIX (AKTOB U
MMEIOIINXCS JaHHBIX C IEJIbI0 TIOYYE€HUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATEIFHO HCIOJIb30BATh OMOJOTUYECKUAE 3HAHUS IS
pemIeHus Mpo0OJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHHE IIEHHOCTH HAYYHOM MIESATEIHbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOCKTHYIO M MCCIIEOBATEIIBCKYIO ACATEIHHOCTh WHANBUYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTH K  HENPEPHIBHOMY  OOpa3OBaHUIO U
caM000pa30oBaHUIO, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHUN MO OWOJOTHHU B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMHU.



METANPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHble pe3yibTaThl OCBOEHHUS ydeOHOro mnpeamera «buosnorus»
BKJIIOYAIOT: 3HAYUMbIe M1 (OPMUPOBAHMS MHUPOBO33PECHUS OOyYaIOIIUXCS
MEXKIUCIMIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHbIC MOHSTHS, OTPa’KaroIIue
LETIOCTHOCTh HAY4YHOW KapTUHBI MHUpa U CHeuupUKYy METOJ0B I[O3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, DPHEPTrus, SBIICHHE, MPOIIECC,
cCUCTEeMa, Hay4yHbIH (pakT, MPUHLUI, TUNOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,

UCClieloBaHue,  HaOJoJIeHHe,  HM3MEpeHHe,  OSKCIepUMEHT W Jpyrue);
yHUBEpCaJIbHbIE y4eOHble JeHcTBUA (MO3HABaTeNIbHbIE, KOMMYHHUKATUBHBIE,
PETYISITUBHBIE), o0ecreynBaroIme dbopmMHpoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH M  COLIMAJIBHOM KOMIETEHIMU OOYydYaroluuxcs; CIOCOOHOCTh
oOyuarommxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PCHUYCCKUE 3HAHWUSA W  yHHBEpPCAJbHBbIC ydeOHBbIC JCHCTBUA B
IT03HABATEJILHOW M COLIMATIbHOM MPAKTHUKE.

B pesynprare wW3ydeHus OHWOJOTMM Ha YpPOBHE CpPEIHEro O0OIIero
oOpa3zoBanus y oOyuvaromerocs OyayT chOpMHUpPOBaHBI MO3HABATEIbHBIC
YHUBEPCAJIbHBIC yIeOHBIC ICHCTBHS, KOMMYHUKATHBHBIC YHUBEPCAIbHBIC YUCOHBIC
NEeHUCTBHS, PETYJISTUBHBICE YHHBEpCalIbHbIE Y4eOHBIC JEHCTBUS, COBMECTHAs
eI TEIIBHOCTb.

MeranpenMeTHble pe3yJbTaThl OCBOSHMSI IPOTpaMMbl CpeIHEro oOIIero
00pa3oBaHUs TOHKHBI OTPaXKaTh:

OBaanenune YHUBEpPCATbHBIMH YueOHbIMH MO3HABATEJbLHBIMH
NEeHCTBUSAMM:

1) 6a30Bble JJOrHYECKHe IeCTBHS:

CaMOCTOSITEIbHO  (OPMYNIMPOBaTh M aKTyaJu3UpOBaTh  IpodiieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCITOJIB30BaTh TNMPU OCBOSCHHWM 3HAHUK MPUEMBI JIOTHYCCKOTO MBIIIJICHUS
(amanu3a, cCUHTE3a, CpaBHEHMsI, KJIacCU(pUKaAIINA, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TIOHATUH (BBIACISATh MX XapaKTepHbIC MPHU3HAKH, YCTaHABINBATH
CBSI3U C IPYTUMH ITOHATHSAMH);

OTIpENeNATh IIeN JACATEILHOCTH, 3ajaBas TMapamMeTphl W KPUTEPUU HX
JTOCTH)KCHUS, COOTHOCHTD PE3YIIbTaThl ICATSIBHOCTH C TOCTABICHHBIMH LIEIISIMHU;

UCITOJIH30BaTh OMOJIOTHYECKHAE IMOHATHS ISl OOBSICHEHUS (PAKTOB M SBICHUU
YKWBOU IPUPOJBI;

CTPOHUTHh JIOTHUECKHE pACCyXIeHHUsS (MHIYKTUBHBIC, JCAYKTHBHBIC, TIO
AQHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH W TPOTHBOPEYHMS B paccMaTPHBAEMBIX
SBICHUAX, (DOPMYJIHUPOBATH BBIBOJIBI 1 3aKIIOUCHHS;

MIPUMCHSTH CXEMHO-MO/ICJIbHBIC cpeacTBa JUIST IpEACTaBICHUS
CYIIECTBEHHBIX CBSA3€H M OTHOIICHHH B M3yYaeMbIX OMOJIOTMYECKHX OOBEKTax, a



TaKkKe  MPOTUBOPEYUH  Pa3HOTO  POJdA,  BBISIBICHHBIX B Pa3IUYHBIX
WH(OPMAITMOHHBIX HCTOYHUKAX;

pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBbI C YYETOM aHAIN3a MUMEIOIIUXCS
MaTepHATbHBIX ¥ HEMAaTePUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JICATCILHOCTD, OIIEHUBATh COOTBETCTBUE PE3YIIHTATOB
IIEJISIM, OIICHUBATh PUCKH TOCICACTBUH JACSITCIBHOCTH;

KOOPJIUHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHAX peajbHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HCHHBIX TIPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE TEHCTBUS:

BJIQ/ICTh HABBIKAMU YYCOHO-UCCIICIOBATEIbCKOW M TPOCKTHON JIEITEIILHOCTH,
HaBbIKAMU  pa3pelieHus Mpo0jeM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSTEIILHOMY ITOUCKY METOJIOB PEIICHUS MTPAKTHYCCKUX 3aa4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3IMYHBIC BUABI JICATCIBHOCTH I10 IOJYYCHHIO HOBOTO
3HAaHMS, €r0 HHTEPHpETallH, TNPEeoOpa30BaHMI0 W TNPHUMCHCHHIO B YYCOHBIX
CUTYaIlUSX, B TOM YHCJIC TIPHU CO3/IaHUN YI€OHBIX U COITMAIBHBIX MPOCKTOB;

(dbopMHpOBaTH HAYYHBIN THI MBINUICHHS, BIaJICTh HAYYHOW TEPMHUHOJIOTHEH,
KJIIOYEBBIMU TIOHSITUSIMU U METOJIaMH;

CTaBUTh H (OpPMYIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa3oBaTeIbHOU
NS TEBHOCTH U )KU3HEHHBIX CUTYaIUsIX;

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/auvy,
BBIIBUTATh THUIOTE3y €€ pelleHus, HaXOJWTh apryMEHThI JUIs JT0Ka3aTelbCTBA
CBOMX YTBEP)KIICHUI, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATH TIOJYYCHHBIE B XOJE pEIICHHUS 3aJaddl  Pe3yJbTaThl,
KPUTHUYECKHU OIIEHUBATh MX JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

J1aBaTh OIICHKY HOBBIM CHUTYAIlUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIICCTBIISITh I[EJICHANPABICHHBIA MMOUCK TEPEHOCa CPEACTB U CIIOCOO0OB
JEHUCTBUS B TPO(PECCUOHATIBHYIO CPENY;

YMETh TEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TPAKTUUYECKYIO OO0JIacTH
KU3HEEATEITHLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIC WJCH, TpEJIaratb OPUTHHAILHBIC MOIXOIbI W PEIICHUS,
CTaBUTH IPOOJIEMBI U 33]1a4H, TOMyCKAIONINE aThbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MHPOpManmH (TEKCTE Y4eOHOTO
MOoCOOMs, HAYYHO-TIOMYJIAPHOW JUTEpaType, OMOJOTUYECKUX CIIOBApSAX W
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax NMaHHBIX, B VHTepHETE), aHAIM3UPOBATH



HH(OPMAITUIO Pa3IMYHBIX BUIOB U (GOPM MPEACTABICHUS, KPUTHICCKH OICHUBATH
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUHUBOCT;

(GbopMyIHpOBaTH 3aMPOCHl U MPUMEHAITh PAa3IMYHBIE METOABI MPH TOUCKE U
otOope Ouonornueckod MHMOpMaUU, HEOOXOIUMON JJIsl BBITIOJIHEHUS! Y4EOHBIX
3azay;

NpHOOPETaTh OMNBIT HCIIOJIB30BAHUS HMH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPy aKTHBHOT'O MCIIOJIB30BaHUS Pa3TUIHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITEJILHO ~ BBIOMpATh  ONTHMAIBHYIHO  (OpMY  TPEACTABICHHUS
Oouonornyeckoit mHbopMauu (CXeMbl, TpadUKH, THATPAMMBbI, TaOIHIIBI, PUCYHKH
" Apyroe);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KA4yeCTBE CpEJICTBA IMpu paboTe ¢
Ouonornyeckoil uMHpOpMaIMEl: TPUMEHATh XUMHYECKHE, (HU3UYCCKUE W
MaTEMaTUYECKUE 3HAKU W CUMBOJIBI, (OpMYJIbI, aO0peBHATypy, HOMEHKIATYpY,
UCIIONIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CMMBOJIMYECKHE  CPEICTBa
HaTJISTHOCTH;

BJQJICTh ~ HABBIKAMH  pACIIO3HABaHUS M 3alIUThl  WHGOpPMAIHH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBiageHue yHUBePCAIbHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH

1) obmenue:

OCYIIECTBIISITh KOMMYHHUKAILIUK BO BCceX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WJIM TUCKYCCHU IO CYIIECTBY OOCYKJIaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXJICHHS OTHOCUTEIBHO BBINOJIHEHUS IMpeasiaracMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3MIIMKM IPYTUX YYACTHUKOB
Jaiora Uin JUCKYCCUH);

pacno3HaBaTh HeBepOajdbHbIE CpencTBa OOIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CHUTYaIlHi,
YMETh CMSTYATh KOH(JIUKTHI U BECTU MIEPETOBOPHI;

BJIQ/IETh PA3IMYHBIMHU criocoO0aMu OOIIEHUS W B3aUMOJCHCTBUSA, MOHUMATH
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOIIEHUE K COOCCETHUKY
U B KOPpeKTHOU popme HopMyTupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HM3JAraTh CBOIO TOYKY 3PEHHUS C HCIOJIB30BAaHHEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI 1esITeIbHOCTh:

MOHUMATh W HCIIOIH30BATh MPEUMYIECTBA KOMAHIHON W WHIWBHIYyTHHOU
paboThI IpH peNIeHUN OMOTOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOCHCTBUS MIPH PEUICHUN yU4eOHOM 3a/1a4u;

BBIOMpATh TEMAaTHKy W METOJbI COBMECTHBIX IEUCTBHHA C yd4ETOM OOMUX
WHTEPECOB U BO3MOYKHOCTEH Ka)XI0T0 YiIeHa KOJJICKTHBA,



NpUHUMATh 1EIM  COBMECTHOM  JEATENIbHOCTH, OpPraHU30BBIBATH U
KOOPJAMHUPOBATH JEUCTBUA II0 €€ IOCTHMIKEHUIO: COCTaBJATH IUIAH JEHCTBUM,
pacupenensiTh poJd C YYETOM MHEHUN YYaCTHUKOB, OOCYXXIaTh pPE3YIbTaThl
COBMECTHOU paboThI;

OLICHUBATh KaudyeCTBO CBOErO BKJIAJa M KaXJOr0 YYACTHUKA KOMAaHIbBI B
o0 pe3yabTaT Mo pa3pabOTaAHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TPOEKTHI, OILIEHMWBATh HJIEM C MO3UIMU HOBU3HHI,
OPUTHMHAIBLHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIIATh MO3UTUBHOE CTPATErMYECKOE IIOBEJECHHE B Pa3JIMYHBIX
CUTYAIUsX, TPOSIBIISATH TBOPUYECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJ1aieHNe YHUBEPCAJIbHBIMU PEryJATUBHBIMY JIeHCTBUAMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAHUA IS BBISBICHUS MpoOJeM U HX
pelieHus B )KU3HCHHBIX U YYEOHBIX CUTYAIUSIX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUM 1IEJeBble W CMBICIOBBIC
YCTAHOBKHM B CBOMX JICMCTBUSIX M IMOCTYIKAax MO OTHOIIEHWIO K WBOUW MpPHUPOJIE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYIIECTBISATh MO3HABATEIbHYIO JEATEIBHOCTD, BBISBIISITH
npo0JieMbl, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3a/1auyu B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSX;

CaMOCTOSITEJIbHO ~ COCTABJIATh IUTAH pPEIIeHUs TNpodsieMbl €  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHUH;

JaBaTh OLIEHKY HOBBIM CUTYyaLlUsIM;

pacHIMpATH paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JieaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pELICHNUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO W TPOSBICHUIO MIMPOKOW SPYIUIINH B
pa3HbIX 00JIaCTAX 3HAHUN, TOCTOSHHO TMOBBIIIATH CBOM OOpa30BaTENBHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  pEQIIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pPE3yJIbTAaTOB U
OCHOBaHHM, WCTOIB30BaTh MPHUEMBI peIIeKCUN ISl OIEHKHA CHUTYallud, BHIOOpA
BEPHOI'O pELICHNS;

yMETh OLECHUBATH PHUCKH W CBOECBPEMEHHO MPUHUMATh PEIICHUS IO HX
CHIDKCHUIO;



IIPUHAMATh MOTHBBI M AapryMEHTBl JAPYTMX [pPH aHajIu3€ pe3yJbTaToOB
NEATEIbHOCTH;

3) npuHsTHE Ce0S M APYTrUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HETOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPH AaHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

OpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;

pa3BUBAaTh CIOCOOHOCTH MOHUMATh MUP C IO3ULUHU APYTOro YEIOBEKa.

HPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3yiabTaThl OCBOEHHUS COJIEpkKAHUS Y4YEeOHOTO IMpeaMera
«buonorus» Ha yrIyOJNEHHOM YpPOBHE OpPHUEHTHPOBAaHBI Ha oOecrieueHue
npodunbHoro  oOyueHus  oOydawommxcs  Ouosmornd. OHHM — BKIIIOYAIOT:
crienuduyeckue st OMOJIOTHN HAyYHbIC 3HAHHS, YMEHHUS M CIIOCOOBI IEWCTBUH 110
OCBOCHUIO, UHTEPIIPETAIIMM U MPEOOPa30BAHUIO 3HAHHM, BUBI JEATCILHOCTU IO
MOJIYYECHUIO HOBBIX 3HAHUHN M MX MIPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX, a TAKXKE B
peanmbHBbIX KU3HEHHBIX CUTyalusx. [IpenMeTHble pe3ynbTaThl MPEIACTABICHBI I10
rojiaMm U3y4eHHUs.

[IpenmeTHble pe3ynbTaThl OCBOEHUs ydyeOHoro mpenmera «buonorus» B 10
Kjlacce NOJKHBI OTPAXkKaTh:

c(hOpMHPOBAHHOCTh 3HAHUH O MECT€ U pOJIM OHOJIOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHOM KApTUHBI MUpA, B
NO3HAHUU  3aKOHOB MPHUPOABI W  pEHIeHUH TpoOJieM  palMOHAIBHOTO
IPUPOJIOTIONIH30BAHUS, O BKIAJE POCCUUCKUX U 3apyOCKHBIX YUEHBIX B PA3BUTHE
OHOJIOTHH;

BJIAJICHUE CHCTEMOH  OHWOJIOTMYECKMX 3HAHWM, KOTOpas BKJIIOYACT:
OCHOBOIIOJIArarolue OUOIOTUYECKHEe TEPMHUHBI W TOHSATHS (KU3HbB, KIIETKa,
OpraHusM, MeTaboJau3M, TOMEOCTa3, CaMOPETyJAIMs, CaMOBOCIPOW3BEIACHHE,
HACJIEJICTBEHHOCTh, M3MEHYMBOCTh, POCT M PAa3BUTHE), OWOJIOTHYECKUE TEOPUH
(xnerounas teopus T. [lIBanna, M. lllneiinena, P. BupxoBa, xpoMocoMHas Teopus
HacnenctBeHHoct T. Moprana), yuyenus (H. M. BaBumoBa — o wmeHTpax
MHOTOOOpa3usi W  MPOUCXOXKACHHS  KYJIbTYpHBIX  pPAacTCHHH),  3aKOHBI
(emmHOOOpa3Msi MOTOMKOB TIEPBOTO TOKOJIEHHUS, PACIICTIICHUSI, YHCTOTHI TaMeT,
HE3aBUCHUMOro HacienoBanusi [. MeHaens, TOMOJOTHUYECKUX PSIIOB B
HACJIEICTBEHHOU U3MEHYUBOCTH H. n. Basunoga), MIPUHLIATIBI
(KOMIIJIEMEHTAPHOCTH);

BJIAJICHUE OCHOBHBIMM METOJAAaMU HAYyYHOIO TMO3HAHUSI, HUCIIOIb3YEMBIX B
OMOJIOTMYECKUX HCCIEAOBAHUSX KUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHHUE,
HaOJI0/IeHHE, SKCIIEPUMEHT);



YMEHUE BBIIETSATh CYIIECTBEHHbIC MMPU3HAKH: BUPYCOB, KJIETOK MPOKAPUOT U
9YKapuOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM UHCIE
OaxTepuii, TpuOOB, pacTeHUi, )KUBOTHBIX U YEIOBEKA, CTPOCHUSI OPraHOB U CUCTEM
OpPraHOB pAacTeHUIl, JXUBOTHBIX, YENOBEKAa, IPOIECCOB KU3HEICATEIHHOCTH,
MPOTEKAIOIUX B OpraHU3Max PacTEHUH, KUBOTHBIX U YEJIOBEKa, OMOIOTHYECKHIX
MpoLeccoB: oOMeHa BellecTB (MeTadonu3M), NpeBpalIeHUs] YHEPTUU, OpOKEHHUS,
aBTOTPO(GHOTO U reTepoTPOPHOro TUMOB MUTAHUSA, POTOCUHTE3a U XEMOCUHTE3A,
MUTO3a, Mel03a, TaMeTOTreHe3a, IMOpUOTreHe3a, MOCTIMOPUOHAIEHOTO Pa3BUTHS,
pa3MHOXEHUS,  WHIUBUAYaJbHOTO  pPa3BUTHs  opraHu3Ma  (OHTOTEHE3a),
B3aMMO/ICCTBUS T€HOB, T€TEPO3HCa, HCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHABIMBATh B3aWMOCBSI3M MEX]y OpPraHOMJAMH KJIETKH W HX
(GYHKIIUSAMHA, CTPOCHHEM KIIETOK pa3HBIX TKaHEH W WX (QYHKIUAMH, MEXTY
OpraHaMd W CHCTEMaMH OpPTaHOB y pACTEHHH, >XUBOTHBIX W YEJIOBEKa M HX
GYHKIUAMHA, MEXAY CUCTEMaMH OpPraHOB M WX (DYHKIHMSAMH, MEXKIY STallaMH
oOMeHa BEelIeCTB, dTallaMU KJIETOYHOTO IIMKJIA M )KU3HCHHBIX IIUKIIOB OPTaHU3MOB,
dTamaMu SMOPUOHATBLHOTO PAa3BUTHUS, TEHOTUTIOM U (EHOTUIIOM, (PEHOTHIIOM |
(dakTopamu cpeapl OOUTaAHUS;

YMCHHE BBISBIIATh OTJIMUMTEIbHBIC NMPU3HAKU JKUBBIX CHCTEM, B TOM YHCIIC
pacTeHuil, >)KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOUIME aPTryMEHThI, OHOJIOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JIJISl JIOKAa3aTEeJbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMaTHYECKUX TPYIIIT,

yMEHHE peliaTh OUOJIOTHYEeCKUE 3a/1a4H, BBISBISATh MPUYNHHO-CIICICTBEHHbIE
CBSI3M MEX]Y UCCIIEIyeMBbIMH OMOJIOTHYECKUMU MPOIIECCAMHU U SIBJICHUSMHU, J€NIaTh
BBIBOJIBI M IIPOTHO3BI HA OCHOBAHUH MOJTYUYECHHBIX PE3yJIbTaTOB;

yMEHHE BBHITIONHATH J1aOOpaTOpHBIC W TpaKTUYeCKue paboThl, COOIIOMATH
npaBuia Ipu pabore ¢ yueOHBIM 1 J1a0OpaTOPHBIM 000PYI0BAaHUEM;

YMEHHE BBIJIBUTATh THUIOTE3bl, TPOBEPATh MX IKCIECPUMEHTAIHLHBIMU
cpenctBamu, GOpMYNIHpYS 1Edb HCCIEAOBAHUS, AHAJIM3UPOBATH MOJIYYCHHBIC
PE3yNbTATHI U ICNIaTh BHIBOBL;

YMEHHE yYacTBOBAaTh B y4E€OHO-HCCIEAOBATEIBbCKON padoTe 1Mo OMOoJIorHw,
HKOJIOTUM W MEJUIIMHE, MPOBOJMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
myOMUYHO  TPEACTaBIATH  MOJNYYCHHBIC  Pe3ylbTaThl HAa  yUYEHUUYECKUX

KOH(DEpEeHIHSX;
YMEHHE OIEHWBATh OSTUYECKHWE AaCMEKTHl COBPEMEHHBIX HWCCIEIOBAHUI B
obmacti  OWONOTMM W  MEIUIMHBI  (KJIOHUPOBAaHUE,  HMCKYCCTBEHHOE

OIUIOJOTBOPEHHUE, HAIPABICHHOE W3MEHEHHE T'€HOMa U CO3JaHHUE TPAHCTEHHBIX
OpraHU3MOB);



YMEHHE OCYUIECTBISATh OCO3HAHHBIM BbIOOp Oynymied mnpodeccruoHaabHOM
JEATeNIbHOCTU B 00JlacTh OMOJIOTUM, MEAUIIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEJIbCKOr0 XO34MCTBa, MULIEBON MPOMBIIIJIEHHOCTH, YIAyOasiTh MO3HABATEIbHBIN
MHTEpPEC, HAIIPaBJICHHBIA HA OCO3HAHHBIN BBIOOP COOTBETCTBYIOLIEH Mpodeccuu u
MPOJOJDKEHNE OHOJOTMYecKOro oOpa3oBaHHMS B OpraHu3alusaX CpEeaHEero
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHMUs.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI pecypest
1 buonorus kak Hayka
2 JKuBBIE CHCTEMBI M UX H3YYCHHE
3 Buonorus kinetku 0.5
4 XuMHYecKasi OpraHu3aIysl KICTKH 10
5 Crpoenue u GyHKIHUU KIETKU 8
5 OOMeH BellecTB U NMpeBpallleHue SHEPTUN B 9 1
KJIETKE
7 HacnencrBennas nngopmanus u 9 05
peanuzanus e€ B KJIEeTKe
Kv3HEeHHBIN UK KIETKU 6 1
Crtpoenue u GyHKIIUHA OPTaHU3MOB 17 15
10 Pa3MHOkeHUE U pa3BUTHE OPraHU3MOB 8 15
1 I'enetrka — HayKa O HACIEACTBEHHOCTH U 5 05
W3MEHYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6
14 I'eneTuka yenoseka 3 0.5
15 Cenexuust OpraHu3MoB 4 1
16 buoTtexHonorust U CHHTETHYECKass OMOTIOTHS 4
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KoauuecTBo yacos
Ne Tema ypoka Kountpoa IIpakTnu JyieKTpOHHbIE U POBHIE
n/n Bcero bHBIE ecKHe o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
1 Buonorus kak KOMITJICKCHasi HayKa M KaK 4acTh COBPEMEHHOI'O 1
o0mrecTBa
2 JKuBbIe CMCTEMBI M1 X CBOMCTBA 1
https://nsportal.ru/shkola/biologiya/l
3 YpoBHEBasT OpraHU3AINs JKUBBIX CHCTEM 1 ibrary/2022/10/23/prezentatsiya-
urovni-organizatsii-zhivoy-materii
4 Hcropust OTKpBITHS B H3yUeHUS KIeTKu. KiteTouHas Teopus 1
MeTombl MOJIEKYISIPHOM M KiIeTodHoi Omonoruu. [IpakTudeckas
5 pabota «l/3yueHre METOIOB KIICTOUHOM OHOJIOTHH 1 05
(xpomarorpadus, snexrpodopes, nuddepeHnnanTLHoe
uentpudyruposanue, [1LP)»
6 XHUMUYECKUN COCTaB KIETKU 1
7 MuHepanbHBIC BEIIeCTBa KIETKH, MX OHOJIOTHYECKAs POIh 1
OpraHuyeckre BemecTBa KieTkin — Oenku. JlaboparopHas https://infourok.ru/prezentaciya-po-
8 pabota «OOHapy)eHre OCIKOB C IIOMOIIIBIO KaYeCTBEHHBIX 1 biologii-organicheskie-veshestva-v-
PpeaKIHin» Kletke-10-klass-5322350.html
https://infourok.ru/prezentaciya-po-
9 CBoiicTBa, knaccupukaims U GyHKIUN OCITKOB 1 biologii-organicheskie-veshestva-v-
Kletke-10-klass-5322350.html
https://infourok.ru/prezentaciya-po-
10 Oprannueckue BelEeCTBa KIETKU — YIJIEBOAbI 1

biologii-organicheskie-veshestva-v-



https://nsportal.ru/shkola/biologiya/library/2022/10/23/prezentatsiya-urovni-organizatsii-zhivoy-materii
https://nsportal.ru/shkola/biologiya/library/2022/10/23/prezentatsiya-urovni-organizatsii-zhivoy-materii
https://nsportal.ru/shkola/biologiya/library/2022/10/23/prezentatsiya-urovni-organizatsii-zhivoy-materii
https://infourok.ru/prezentaciya-po-biologii-organicheskie-veshestva-v-kletke-10-klass-5322350.html
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https://infourok.ru/prezentaciya-po-biologii-organicheskie-veshestva-v-kletke-10-klass-5322350.html

kletke-10-klass-5322350.html

https://infourok.ru/prezentaciya-po-

11 OpraHnvecKue BEIIeCTBa KICTKH — JIATIHIBI biologii-organicheskie-veshestva-v-
kletke-10-klass-5322350.html
12 Hyxnennossie kucnorsl. JJHK u PHK.
2| o TO e s
kletke-10-klass-5322350.html
14 CexBenupoanue JJHK. MeTonbl reHOMUKH, TPAHCKPUIITOMHUKH,
MIPOTEOMHUKH
15 Meronsl cTpykTypHO# Ouonoruu. KontposbHaas padoTa
16 Tune! kiierok. IIpokapruorryeckas Kierka
Crpoenne dyKapuoTHIecKOi KieTku. IIpakTudeckas pabora https://lnfourok.ru/F)rezentacwa-k- .
17 «M3ydenrie CBOMCTB KIIETOUHON MEMOpaHbI» 05 uroku-poverhnostniy-apparat-kletki-
3587417.html
https://infourok.ru/prezentaciya-k-
18 IToBEpXHOCTHBIH ammmapar KIETKH uroku-poverhnostniy-apparat-kletki-
3587417.html
19 OmHoMeMOpaHHBIE OpraHOMABI KIeTKH. [IpakTudeckas padora 05

«M3ydueHre ABM>KEHUS IIUTOIIA3MBI B PACTHTENBHBIX KIETKAX)»
https://infourok.ru/prezentaciya-po-

[TomryaBTOHOMHBIE OPTAHOMIBI KIIETKHA: MUTOXOHIPHH, . . .

20 mnactugsl. JlabopatopHas pabora «VccnenoBaHue mia3Monn3a 0.5 bIOIO(?II—.na—temu—orqan_OIdl—

Y JIeTIa3MOJIN3a B PACTUTEIBHBIX KIIETKAX) eukarioticheskoy-kletki-klass-
2369974.html
https://infourok.ru/prezentaciya-po-

21 HememOpannslie opranonp! kierku CTpoeHne 1 QyHKIUU sipa b|oloq||—_na—temu—orqan_0|d|—
eukarioticheskoy-kletki-klass-
2369974.html
https://infourok.ru/prezentaciya-po-

22 KoHTposbHan paboTa

biologii-na-temu-organoidi-



https://infourok.ru/prezentaciya-po-biologii-organicheskie-veshestva-v-kletke-10-klass-5322350.html
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https://infourok.ru/prezentaciya-po-biologii-organicheskie-veshestva-v-kletke-10-klass-5322350.html
https://infourok.ru/prezentaciya-k-uroku-poverhnostniy-apparat-kletki-3587417.html
https://infourok.ru/prezentaciya-k-uroku-poverhnostniy-apparat-kletki-3587417.html
https://infourok.ru/prezentaciya-k-uroku-poverhnostniy-apparat-kletki-3587417.html
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https://infourok.ru/prezentaciya-po-biologii-na-temu-organoidi-eukarioticheskoy-kletki-klass-2369974.html
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https://infourok.ru/prezentaciya-po-biologii-na-temu-organoidi-eukarioticheskoy-kletki-klass-2369974.html
https://infourok.ru/prezentaciya-po-biologii-na-temu-organoidi-eukarioticheskoy-kletki-klass-2369974.html
https://infourok.ru/prezentaciya-po-biologii-na-temu-organoidi-eukarioticheskoy-kletki-klass-2369974.html
https://infourok.ru/prezentaciya-po-biologii-na-temu-organoidi-eukarioticheskoy-kletki-klass-2369974.html
https://infourok.ru/prezentaciya-po-biologii-na-temu-organoidi-eukarioticheskoy-kletki-klass-2369974.html
https://infourok.ru/prezentaciya-po-biologii-na-temu-organoidi-eukarioticheskoy-kletki-klass-2369974.html
https://infourok.ru/prezentaciya-po-biologii-na-temu-organoidi-eukarioticheskoy-kletki-klass-2369974.html

eukarioticheskoy-kletki-klass-
2369974.html

CpaBHHUTETbHAS XapaKTEPUCTUKA KIETOK 3YKapHOT.

23 JlaGopaTtopHas paboTa «/3yueHre CTpOSHHSI KIETOK Pa3IMIHbIX 0.5
OPTaHHU3MOB)
https://infourok.ru/prezentaciya-po-
24 ACCHMUIISALINS ¥ JIUCCHMUJISIINAS — JIBE CTOPOHBI METabO0IH3MAa. biologii-10-klass-obmen-veshestv-i-
Turmbr oOMeHa BEIeCTB. prevrashenie-energii-v-kletke-
5781399.html
depMeHTATUBHBII XapaKTep peakifii KIETOYHOro https://infourok.ru/prezentaciya-po-
o5 merabonu3ma. JlabopaTopHas pabora «3yuenne 05 biologii-10-klass-obmen-veshestv-i-
(hepMEHTATHBHOTO paclIerIeH sl TePOKCHIa BOJIOPOIA B prevrashenie-energii-v-kletke-
PaCTUTENBHBIX M JKHBOTHBIX KIIETKAX) 5781399.html
26 Benku-akTHBaTOPHI ¥ OCITKU-HHTHOUTOPBI
https://infourok.ru/prezentaciya-po-
27 ABTOTpO(HBII TUIT OOMEHA BEIICCTB bioquii-lO_— klass-ol_a_men-veshestv-i-
prevrashenie-energii-v-kletke-
5781399.html
28 dotocuHTE3
29 XemocunTe3. JlabopatopHas padora «CpaBHEHHE TPOIIECCOB 05
(hoToCHHTE3a U XEMOCHHTE32)
30 AnaspoOHbIc opraHu3Mbl. Bunbl Opoxenus. JlabopaTtopHast
pabota «CpaBHeHHE TPOIIECCOB OPOKEHUS U JBIXaHUSD)
https://infourok.ru/prezentaciya-po-
31 A3poOHBIE OpraHU3MBbL. DTaIlbl SHEPIETHUECKOr0 0OMeHa biologii-na-temu-energeticheskiy-
obmen-klass-848193.html
https://infourok.ru/prezentaciya-po-
OHeprust MeMOpaHHOro rpagaueHTa nporoHos. Cuntes AT®: . - . -
32 paGora mporomoil ATd-currass biologii-na-temu-energeticheskiy-
obmen-klass-848193.html
33 Peakuuu MaTpUYHOTO CHHTE3a https://nsportal.ru/shkola/biologiya/l



https://infourok.ru/prezentaciya-po-biologii-na-temu-organoidi-eukarioticheskoy-kletki-klass-2369974.html
https://infourok.ru/prezentaciya-po-biologii-na-temu-organoidi-eukarioticheskoy-kletki-klass-2369974.html
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https://infourok.ru/prezentaciya-po-biologii-10-klass-obmen-veshestv-i-prevrashenie-energii-v-kletke-5781399.html
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https://infourok.ru/prezentaciya-po-biologii-10-klass-obmen-veshestv-i-prevrashenie-energii-v-kletke-5781399.html
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https://nsportal.ru/shkola/biologiya/library/2020/04/09/prezentatsiya-k-uroku-biologii-matrichnye-protsessy-10-klass

ibrary/2020/04/09/prezentatsiya-k-
uroku-biologii-matrichnye-
protsessy-10-klass

https://nsportal.ru/shkola/biologiya/l
ibrary/2020/04/09/prezentatsiya-k-

34 T — 7 PHK . ~ .

PAaHCKpUIILUA — MaTPUYHBIN CUHTE3 uroku-biologii-matrichnye-
protsessy-10-klass
https://nsportal.ru/shkola/biologiya/l

) ibrary/2020/04/09/prezentatsiya-k-
35 Tpaucasmus u e€ aTansl . - -
uroku-biologii-matrichnye-
protsessy-10-klass
https://nsportal.ru/shkola/biologiya/l
36 Konmuposanne aMmuHOKHCIIOT. POtk prbocoM B OHOCHHTE3E ibrary/2020/04/09/prezentatsiya-k-
Oenka uroku-biologii-matrichnye-
protsessy-10-klass
37 Opraamu3anus reHoMa y IPOKapruoT B SYKAPHUOT
38 MoiekyspHble MEXaHH3MbI SKCITPECCHH I'€HOB Y 3yKapuoT
39 Bupycsl — BHeKJIETOYHBIE (DOPMBI JKU3HU W OOJUTATHEIE 05 https://infourok.ru/prezentaciya-
napasutsl. [Ipaktiueckas pabora «Co3naHue MOJICIH BUPYCa» ' virusi-klass-2114332.html
40 Bupycusie 3ab051eBaHus YeTTIOBEKA, JKUBOTHBIX, PACTCHHI https://infourok.ru/prezentaciya-
24 ’ P virusi-klass-2114332.html
41 HanorexHomoruu B OHMOJIOTHH ¥ METUITAHE
42 JKU3HEHHBIN KT KIETKA
43 Martpuunstit cuaTe3 JJHK
https://infourok.ru/prezentaciya-po-
44 Xpomocombl. JlabopaTopHast pabora «M3ydeHne XpoMOCoM Ha 0.5 biologii-klass-tema-stroenie-i-
TOTOBBIX MHKPOIpEapaTax» ’ funkcii-yadra-himicheskiy-sostav-i-
stroeniya-hromosom-1414446.html
45 Jlenenue KIIETKH — MUTO3
46 Tuns kierok. Kapuokunes u nutokunes. JlabopaTopras pabora 0.5
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«Habnronenre MuTO3a B KJIETKaX KOHYMKA KOpEIKa JIyKa (Ha
TOTOBBIX MUKpOIpENapaTax)

47 Perynsanust ;ki3HEHHOTO ITUKIIA KJIETOK
48 Opranusm Kak eIuHOE 11EI0e
https://multiurok.ru/files/priezientats
49 Tkanu pactenuii. JlabopatopHas padora «/3yuenne TkaHel 05 lia-dlia-intieraktivnoi-doski-po-
pacTeHui» ' biologhii-10-klass-po-tiemie-tkani-
rastienii-i-zhivotnykh.html
https://multiurok.ru/files/priezientats
50 TkaHu )UBOTHBIX U YenoBeka. JlabopaTopHas pabora 05 iia-dlia-intieraktivnoi-doski-po-
«M3ydyeHre TKaHeH KUBOTHBIX)» ' biologhii-10-klass-po-tiemie-tkani-
rastienii-i-zhivotnykh.html
51 Opransl. Cuctemsl opranoB. JlaboparopHas padota «3yueHue 05
OpraHoB IBETKOBOI'O paCTCHUSA»
52 Omnopa Tena opraHu3MoOB
https://multiurok.ru/files/osnovnye-
53 JIBOKEHME OpTaHU3MOB protsessy-proiskhodiashchie-v-
organizme-p.html
https://multiurok.ru/files/osnovnye-
54 ITuTanne opraHu3MoB protsessy-proiskhodiashchie-v-
organizme-p.html
https://multiurok.ru/files/osnovnye-
[Iutanye Mo3BOHOYHBIX KUBOTHBIX. HI/IH_IeBapI/ITeJ'IBHaSI CHUCTEMa . R .
55 protsessy-proiskhodiashchie-v-
YCIIOBCKaA .
organizme-p.html
56 JlbIxatHe OpranH3MOB https:// i_nfogrok.ru/prezentaciva—na—
temu-dihanie-klass-337935.html
57 I[BIX&HI/IG ITO3BOHOYHBIX )KMBOTHBIX 1 YCIIOBCKA httpS://I.nfOL:erI(.rU/prezentaCIva_na_
temu-dihanie-klass-337935.html
https://multiurok.ru/files/osnovnye-
58 TpaHcnopT BElIECTB Yy OPraHUu3MOB

protsessy-proiskhodiashchie-v-



https://multiurok.ru/files/priezientatsiia-dlia-intieraktivnoi-doski-po-biologhii-10-klass-po-tiemie-tkani-rastienii-i-zhivotnykh.html
https://multiurok.ru/files/priezientatsiia-dlia-intieraktivnoi-doski-po-biologhii-10-klass-po-tiemie-tkani-rastienii-i-zhivotnykh.html
https://multiurok.ru/files/priezientatsiia-dlia-intieraktivnoi-doski-po-biologhii-10-klass-po-tiemie-tkani-rastienii-i-zhivotnykh.html
https://multiurok.ru/files/priezientatsiia-dlia-intieraktivnoi-doski-po-biologhii-10-klass-po-tiemie-tkani-rastienii-i-zhivotnykh.html
https://multiurok.ru/files/priezientatsiia-dlia-intieraktivnoi-doski-po-biologhii-10-klass-po-tiemie-tkani-rastienii-i-zhivotnykh.html
https://multiurok.ru/files/priezientatsiia-dlia-intieraktivnoi-doski-po-biologhii-10-klass-po-tiemie-tkani-rastienii-i-zhivotnykh.html
https://multiurok.ru/files/priezientatsiia-dlia-intieraktivnoi-doski-po-biologhii-10-klass-po-tiemie-tkani-rastienii-i-zhivotnykh.html
https://multiurok.ru/files/priezientatsiia-dlia-intieraktivnoi-doski-po-biologhii-10-klass-po-tiemie-tkani-rastienii-i-zhivotnykh.html
https://multiurok.ru/files/osnovnye-protsessy-proiskhodiashchie-v-organizme-p.html
https://multiurok.ru/files/osnovnye-protsessy-proiskhodiashchie-v-organizme-p.html
https://multiurok.ru/files/osnovnye-protsessy-proiskhodiashchie-v-organizme-p.html
https://multiurok.ru/files/osnovnye-protsessy-proiskhodiashchie-v-organizme-p.html
https://multiurok.ru/files/osnovnye-protsessy-proiskhodiashchie-v-organizme-p.html
https://multiurok.ru/files/osnovnye-protsessy-proiskhodiashchie-v-organizme-p.html
https://multiurok.ru/files/osnovnye-protsessy-proiskhodiashchie-v-organizme-p.html
https://multiurok.ru/files/osnovnye-protsessy-proiskhodiashchie-v-organizme-p.html
https://multiurok.ru/files/osnovnye-protsessy-proiskhodiashchie-v-organizme-p.html
https://infourok.ru/prezentaciya-na-temu-dihanie-klass-337935.html
https://infourok.ru/prezentaciya-na-temu-dihanie-klass-337935.html
https://infourok.ru/prezentaciya-na-temu-dihanie-klass-337935.html
https://infourok.ru/prezentaciya-na-temu-dihanie-klass-337935.html
https://multiurok.ru/files/osnovnye-protsessy-proiskhodiashchie-v-organizme-p.html
https://multiurok.ru/files/osnovnye-protsessy-proiskhodiashchie-v-organizme-p.html

organizme-p.html

59 KpOBeHOCHaH CHUCTEMA ITO3BOHOYHBIX JKUBOTHBIX U YCIIOBCKA 1
60 Brienenue y opraHu3MoB 1
61 3amuTa y OpraHu3MoB 1
62 UmmyHHast cuctema yeioBeka 1
63 PaznpaxuMocTh 1 perysius y opraHi3MoB 1
64 I'ymopaibHast perymnsinus U S3HIOKPUHHAS CUCTEMA KMBOTHBIX U 1
YeJII0OBCKaA
65 ®DopMBI pa3MHOKEHHUSI OPTaHU3MOB 1
66 [TosoBoe pasMHOKEHUE 1
. https://multiurok.ru/files/prezentatsii
67 Meiio3 1 3
a-na-temu-meioz.html?reg=ok
Ta 6’1“0663.063303 (] a3 € I10JIO CTOK. . .
68 Hahgo aioHHa;I ap60TaB«IIjIP; :IeEI/IeBZITT Hoel:{HJ:I EZIJ:o::Ix Kierox 1 0.5 https://nsportal.ru/shkola/biologiyall
paTop p Y p ’ ibrary/2013/06/01/gametogenez
Ha F'OTOBBIX MHUKpOIIpenapaTax»
https://nsportal.ru/shkola/biologiya/l
ibrary/2021/06/01/prezentatsiya-na-
69 WnnuBuayanbHOE pa3BUTHE OPTaHU3MOB — OHTOTEHE3 1 . .
temu-individualnoe-razvitie-
organizmov
https://nsportal.ru/shkola/biologiya/l
. ibrary/2021/06/01/prezentatsiya-na-
70 3akazKka OpraHoB ¥ TKaHEH M3 3apOABIIIEBIX JIHCTKOB 1 . .
temu-individualnoe-razvitie-
organizmov
Poc - . o TaGonatonHas paGora https://nsportal.ru/shkola/biologiya/l
TN BUTHUC ) KUBOTHBIX. TOPpHAs T . .
p paTOp pv ibrary/2015/11/04/prezentatsiya-k-
71 «BrIsiBNIeHHE TPU3HAKOB CXOJCTBA 3aPOBIIIESH ITO3BOHOYHBIX 1 0.5 . "
uroku-individualnoe-razvitie-
KUBOTHBIX)» .
zhivotnyh
PasMuoOxeHMe U pa3BuTe pacTeHnil. JlaboparopHas padora https://infourok.ru/prezentaciya-po-
72 p p ' patoprai p 1 0.5 biologii-osobennosti-

«CTpoeHre OpraHoB pa3MHOXKEHHS BBICIIUX PACTCHUID

razmnozheniya-rasteniy-ih-
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zhiznennie-cikli-klass-279621.html

73 Hcropust craHOBIIGHUS M Pa3BUTHUS TEHETUKH KaK HAYKH

74 OCHOBHBIE MOHSATHSI 1 CUMBOJIBI TeHETUKH. JlabopaTopHas 05
pabota «JIpo3oduia kak 00bEKT TeHETUYCCKUX MUCCIICIOBAHUI
3aKOHOMEPHOCTH HACIIeJOBaHHS PU3HAKOB. MOHOTHOpHIHOE https://infourok.ru/prezentaciya-

75 ckperuBanue. [Ipaktiuueckas pabora "M3ydeHue pe3yapTaToB 0.5 0snovnie-zakonomernosti-
MOHOTHOPHIHOTO CKPEITUBAHKS Y APO30PHInT" nasledstvennosti-klass-842546.html

76 HuTonornueckrne OCHOBBI MOHOTHOPUIHOTO CKpEIMBAHUS

7 Amnanusupyrolee ckpenBanie. Hermonnoe 1oMuHUpOBaHNE
https://infourok.ru/prezentaciya-

78 JurubpuaHoe ckpenupanue. [Ipakruueckas padora «M3yueHue 05 osnovnie-zakonomernosti-

PE3yabTATOB AUTHOPUIHOIO CKPEIIMBAHUS Y IPO30(DHIIBI nasledstvennosti-klass-842546. html

79 uTonorndeckre OCHOBBI TUTHOPUIHOTO CKPEITHBAHMUS

80 ClerieHHOe HAClIeJOBaHUE IIPU3HAKOB
https://infourok.ru/prezentaciya-

81 XpoMOCOMHasI TEOPHs HACIEICTBEHHOCTH 0snovnie-zakonomernosti-
nasledstvennosti-klass-842546.html
https://infourok.ru/prezentaciya-po-

82 I'eneruka mosna biologii-na-temu-genetika-pola-
klass-1994792.html

83 I'eHOTHIT KaK 1IEJIOCTHAS CHCTEMa

84 I'enernueckuiit KOHTPOJIb PA3BUTHS PACTCHUM, )KUBOTHBIX U

YenoBeKa
https://nsportal.ru/shkola/biologiya/l

85 W3MeHYnBOCTh MPHU3HAKOB. BBl N3MEHUNBOCTH |brarv/2012/12/_16/prezer1tat5|ya—k—
uroku-po-teme-izmenchivost-
priznakov-organizmov

86 MomudukannoHHass U3MEHYUBOCTh

87 BapuanuoHHblIii psia M BapHalinoHHast Kpusasi. JlabopatopHast 0.5 https://nsportal.ru/shkola/biologiya/l
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pabora «VcciaenoBanue 3aKOHOMEPHOCTEH MOAN(DUKATMOHHOM
n3MeH4YnBoCTH. [locTpoeHne BapualnoOHHOT O psAaa U
BapUallMOHHON KPUBOW»

ibrary/2012/12/16/prezentatsiya-k-
uroku-po-teme-izmenchivost-
priznakov-organizmov

I'enorunuueckast n3MeHYUBOCTE. KoMOMHaTHBHAS

88
N3MCHUYHUBOCTH
https://nsportal.ru/shkola/biologiya/l
89 MyTtaioHHas “3MEHYHMBOCTD. [IpakTudeckas padora «MyTrannuu 05 ibrary/2012/12/16/prezentatsiya-k-
y Apo30(h bl (Ha TOTOBBIX MUKPOIIPEmapaTax )y uroku-po-teme-izmenchivost-
priznakov-organizmov
90 3aKOHOMEPHOCTH MYTAIlMOHHOTO TIpoliecca. DMUTeHETHKA U
SIINTCHOMHUKA
I'enernka gemoseka. [Ipaktuaeckas pabora «CocTaBieHue u h‘Ftps://_l_nfourok.ru/prege_ntacwa-po-
91 QHATH3 POIOCTIOBHOI 0.5 biologii-metody-genetiki-cheloveka-
5431430.html
https://infourok.ru/prezentaciya-po-
92 MeTo1bl METUITMHCKOR TeHETHKH biologii-metody-genetiki-cheloveka-
5431430.html
3HaveHne MEANIIMHCKON TeHETHKU B MIPEIOTBPAIIEHUH U thps://.llnfourok.ru/prez_e_ntacwa-po-
9 JIeYeHUH TeHEeTHYECKUX 3a00JIeBaHMI JemoBeKa biologii-metody-genetiki-cheloveka-
5431430.html
94 NToroBas KOHTpPO/IbHaA paboTa
OcCHOBHEBIE TOHATHS celekiun. JlabopaTopHas pabora https://infourok.ru/prezentaciya-po-
95 «M3yveHre COpTOB KYJIbTYPHBIX PACTEHHI M TIOPOJ JOMAIITHUX 0.5 biologii-klass-biotehnologii-
JKHUBOTHBIX) 3071902.html
96 Meronp! ceneknnoHHoi padoTsl. JlabopartopHas padora 05
«3y4yeHre METOIOB CENEKIUU PACTEHUID)
97 JlocTimkeHus cenekuy pacTeHnH U )KUBOTHBIX. [IpakTrueckas
pabota «lIpuBHuBKa pacTeHU»
CoxpaHeHue, H3y4eHHe U UCIIOIb30BaHNE TeHETHIECKIX thps://lllnfourok._ru/prezent?cwa—po—
98 ’ 0.5 biologii-klass-biotehnologii-

pecypcos

3071902.html
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buorexHonorus kak HayKa U 0Tpacjib IpOU3BOACTBA.

% [Ipaktnueckas pabora «3ydeHne 0ObEKTOB OMOTEXHOJIIOTHH 1
100 OcCHOBHBIE HANIPaBJICHHSI CHHTETHYECKOH OHOIOTUH 1
101 XpoMocoMHas U reHHasi MHKeHepus: MeauunHcKre 1
OMOTEXHOJIOTHH
102 Pe3evaH1)H71 ypok. [loBTopenue, 06001eHne, cucTeMaTH3anus 1
3HAHUI
OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 102 12.




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

Buonorusa. 10 knacc. Y4yebHuk. YrnybneHHbln ypoBeHb / [NaceyHuk B. B,
KameHckun A. A, Pybuos A. M, Weseuos I'. I, AbossiH J1. A, ManoHok 3. T. /

2022

METOANYECKHUE MATEPHUAJIBI 1JIA YUUTEJIA

. Nocobue ans obuieobpasosat. OpraHnsaumin: yrayba. yposeHb/B.B. Maceunuk, I.I. Lseuos, T.M.
Epumosa. - M.: MpocselueHne, 2019 YuebHuk/B.B. NaceuHuk, A.A.KameHcknit, A.M.Py6u0B. - M.:
MpoceeuieHmne, 2020e C60PHUK 3a4a4 1 ynpaxHeHnin/ B.B. MaceuHnk, A.A.KameHckunii, A.M.PybL08B. -
M.:e MNpocseLweHune, 2020

MamoHToB C.I'. Buonorusa: Mocobue ana noctynatowmx B By3bl. — M.: Bbicwas wkona,2017. 14. Masnos
W.10., BaxHeHKo [.B., Mocksunues [.B. buonorus. Nocobure-penetnutop 418 NOCTyNatowmx B By3bl. —
PocToB - Ha - [loHy: ®eHukc. —2018. — 576c¢. 15. PyBuHckui4, /1.B., B.K. LymHoW, I'.K. Abimwny, O6wwasn

6uonorua. Yueb. ana 10-11 kn. wk. c yrnybn. usyd. 6uonornun/ 36 — M.: MpocseweHne, 2017

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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