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NHOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo ydeOHOMy mpeamery "buomorus" (manee - Ouomorus) Ha
YpOBHE cpeaHero oOiiero oopa3oBaHusi pazpaboTaHa Ha ocHoBe DenepanbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 ob6pazoBanuu B Poccuiickoii @eaepaunny,
OI'OC COO, Konuenuuu mnpenojgaBaHus ydeOHoOro mnpeamera «buonorus» wu
OCHOBHBIX TOJIOKEHU (PeaepanbHoil pabouel mporpaMMbl BOCITUTAHUS.

VYyeOubiii npeamer «buonorus» yriyonéHHoro ypoBHs uzyudenusa (10-11
KJIACChI) SIBJISIETCSI OJTHUM M3 KOMIIOHEHTOB IpeIMeTHON obsactu «EcTecTBeHHO-
Hay4Hble peaMeTh». CornacHo nonoxerusiMm GI'OC COO npoduibHbie yueOHBIC
OpeIMEeThl, H3y4yaeMble Ha YIIYOJIEHHOM ypOBHE, SBISIOTCA CIOCOOOM
muddepennmanu  O0y4eHUs] Ha YpPOBHE CpelHero oOiiero oOpa3oBaHHUs U
IpU3BaHbl 00ECNEYUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIMM, CPEIHUM
o01MM, cpeHUM NpodhecCHOHATBHBIM U BBICIIUM OoOpa3zoBaHueM. B To xe Bpems
KOKJIBIH W3 JTHUX YYEOHBIX TMPEIMETOB JIOMKEH OBITh OpPUEHTHPOBAH Ha
NPUOPUTETHOE pEIICHHE O00pPa30BaTENIbHBIX, BOCIUTATEIBHBIX W Pa3BUBAIOIIUX
3a/lay, CBSA3aHHBIX C MpodopueHTaeil 0o0y4armmuXcss M CTUMYJIUPOBAHHEM
UHTepeca K KOHKPETHOM 00JlacTh HayyHOTO 3HAHUS, CBS3aHHOTO C OHOJIOTHEH,
MEIULUHON, SKOJIOTHEHN, TICUXOJIOTHEN, CHOPTOM HJIM BOCHHBIM JIEJIOM.

[Iporpamma no yueGHomy nipeameTy "buonorus" naér npeacraBieHue o HeIu
U 3a/1auax u3ydeHus yuyeOHoro npenmera «buonorus» Ha yriayOoa€HHOM YpOBHE,
omnpenenser o0s3arenbHOoe (MHBapUAHTHOE) TIPEIMETHOE COJep)KaHue, €ro
CTPYKTYpUpPOBaHHME II0 pa3feilaM M TeMaM, paclpeleieHue 10 Kiaccam,
PEKOMEHyeT TMOCJIeI0BATEIbHOCTh U3YUYEHUsI y4eOHOTO Marepuana C y4&Tom
MEXIPEIMETHBIX M BHYTPHUIIPEAMETHBIX CBsI3€d, JIOTMKM Y4eOHOro mpoiiecca,
BO3PACTHBIX 0COOCHHOCTEH o0y4Jaronuxcs. B mporpamme mo 6MoJIoruy peaan3oBaH
MPUHIIAI IPEEMCTBEHHOCTH C U3yUYE€HHUEM OMOJIOTHH Ha YPOBHE OCHOBHOT'O OOIIIETO
oOpa3zoBaHus, Omaromaps dYeMmMy MPOCMATPUBAETCA  HAMPABICHHOCTh  Ha
MOCJIEYIOee pa3BUTHE OWOJIOTMUECKUX 3HAHWHA, OpPUEHTHPOBAHHBIX Ha
(GopMuUpOBaHHE  €CTECTBEHHO-HAYYHOTO  MHPOBO33PEHMS,  HKOJIOTUYECKOTO
MBIIIJICHUS, TIPEJCTaBICHHUH 0 3I0pOBOM 00pa3e KU3HH, Ha BOCIIUTaHHE OEPEKHOTO
OTHOIICHUS K OKPY’KaroIel MpUpOaHOM cpee. B mporpamMmMe mo OMOJIOTHH TaKKe
MOKa3aHbl BO3MOXHOCTHM ydeOHOro nmnpeaMera «buonorus» B peanu3alnuu
tpeboBanuit ®I'OC COO Kk miIaHUPYEMBIM JUYHOCTHBIM, METANPEIMETHBIM U
MPEIMETHBIM pe3ybTaTaM 00y4ueHus U B JOPMUPOBAHNHN OCHOBHBIX BHJIOB Y4EOHO-
MO3HABATENIbHON JEATENbHOCTH OOYYaloIIMXCsl IO OCBOCHHMIO COACPIKAHMS
OMOJIOrMYECKOT0 00pa30BaHMs HAa YPOBHE CPEIHETO 00IIero 00pa3oBaHus.

VYuebnsbiil npeamer «buonorus» Ha ypoBHE CpeAHEro oOuiero oopa3zoBaHUs
3aBeplIaeT OUOJIOTHYECKOe 00pa30BaHUE B IIIKOJIE U OPUEHTUPOBAH Ha paclIupEHUe
1 yriayOJieHre 3HaHUW 00y4YaroIIuXCcs O dKUBOW MPUPOJIE, OCHOBAX MOJICKYJIAPHOU U



KJIETOYHOU OMOJ0oTUM, SMOPUOIOTUN U OMOJIOTUU PA3BUTHS, TEHETUKH, CEJICKIIUU,
OMOTEXHOJIOTUH, FBOIIOLIMOHHOTO YUEHUS U IKOJIOTHH.

N3yuenue yueOHoro mnpeamera «buosorus» Ha YriyOJIEHHOM YpPOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYaIOIIMXCS K MOCIEAYIOIIEMY IOIYYEHUIO
OuoJioru4eckoro  oOpa3oBaHUsi B  By3aX M OpraHM3aludixX  CpPEIHEro
npodeccruonanbHOro odpazoBanusa. OCHOBY €ro COAEpKaHUsI COCTABIIAET CUCTEMA
OMOJIOTMYECKUX  3HAHUM, TMOJYYEHHBIX TMPU U3YYEHUH  OOydYarOIIUMUCS
COOTBETCTBYIOLIMX CHUCTEMATHYECKUX Pa3fesioB OMOJOTMU Ha YPOBHE OCHOBHOIO
oOmiero obpazoBanusi, B 10—11 knaccax 3TH 3HaHUA TONy4YalOT pa3Butue. Tak,
pacuiupeHbl U yriayOJieHbl OHOJIOTMYECKHWE 3HAHUSI O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHu3Me 4YeJloBeKa, OONIMX 3aKOHOMEPHOCTSIX >KU3HH,
JIOTIOTHUTENIBHO BKIIFOUEHBI OMOJIOTUYECKHUE CBECHUS MPUKIIAIHOTO U TIOUCKOBOTO
XapakTepa, KOTOPbIe MOKHO HCIOJIb30BaTh KaK OPUEHTUPHI AJIsl MOCIEAYIOUIErO
BbIOOpa mpodeccun. Bo3moxkHa Takke HHTErpanus OMOJOTHYECKMX 3HAHUU C
COOTBETCTBYIOIIUMHU 3HAHUSIMU, IMOJYYCHHBIMH OOYYAIOIIMMUCS TPU HU3yYECHUH
bu3uKH, XUMUH, Teorpaduu U MaTEMaTHUKH.

CtpykTypa mnporpamMmbl 1o yueOHOMY mnpeamery "buonorus" orpaxkaer
CUCTEMHO-YPOBHEBBIM M DBOJIOIMOHHBIA MOAXOAbl K M3YyYECHHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpPHBIE ISl )KUBBIX
CUCTEM Pa3HOTO YPOBHSI OpraHU3alllM, SBOJIIOIMHA OPraHUYECKOTO MUpa Ha 3emiie,
COXpaHEeHHs OMOJIOTUYECcKOro pa3HooOpa3zus maHeTsl. Tak, B 10 kiacce u3ydarorcs
OCHOBBI MOJIEKYJISIDHOW H KJIETOYHOW OHOJOTHUH, SMOPUOJIIOTHH U OHOJIOTHH
pa3BUTHsI, TEHETHUKU M CEJICKIUU, OMOTEXHOJOTMH U CHUHTETHYECKOW OHOJIOTHuH,
AKTyIM3UPYIOTCSl 3HAHUA OO0ydYarouuxcss 1Mo OOTaHMKE, 300JI0TUH, AHATOMUH,
¢usnonoruu yenoseka. B 11 kimacce m3ydaroTcsi IBOJIIOIMOHHOE YYEHHUE, OCHOBBI
9KOJIOTUH U YueHHue 0 ouocdepe.

VYyeOubiii  mpeamer  «buonorus»  mpu3BaH  00ECHEYUTh  OCBOCHHE
0Oy4JaromMMHCS OMOJOTUYECKUX TEOPUH U 3aKOHOB, MJICH, IPUHITUIIOB U MPABUJI,
JIe)KAIKX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUM O
CTPOCHHH, MHOTOO0OpPa3WH M OCOOCHHOCTAX KICTKH, OPTaHW3Ma, TOIYJISIIHH,
OMOIIEH03a, SKOCUCTEMBI, O BBIIAIOIINXCA HAYYHBIX JOCTHXKEHUSX, COBPEMEHHBIX
MCCJICIOBAHUSX B OMOJIOTHH, IPUKJIAAHBIX aCleKTaxX OMOJornYecKux 3HaHui. s
pa3BUTHS W TONJCPKAHHUS HWHTEpeca OOydarImuxcs K OWOJIOTHM HapsSmy Cco
3HAYUTENIbHBIM 00BbEMOM TEOPETHUUYECKOTO MaTepuajia B COAEpP>KaHUHM MPOTrpaMMbl
Mo OMOJIOTUH TPETyCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAHOBIICHUS W Pa3BUTHS
TOW WJIM MHOU 00J1aCTH OMOJIOTHH, BKJIAJIOM OTE€UECTBEHHBIX U 3aPYOCKHBIX YIEHBIX
B PEIICHHUE BAKHEUIINX OMOJOTHYECKUX U IKOJIOTHUECKUX MPOOIIEM.

Henpb nzyuyenus yueOHoro npeamera «buonorus» Ha yriiy0Ji€éHHOM YPOBHE —
OBJIajiecHue  OOy4YalolMMHCS  3HAHUSIMH O  CTPYKTYPHO-(DYHKIMOHAIBbHOU



OpraHW3allid JKUBBIX CHCTEM pAa3HOTO paHra | MPHOOPETCHHE yMCHHM
MCIIOJIb30BaTh 3TU 3HaHUS B (POPMHUPOBAHUU MHTEpECA K ONpeaeiaEHHOW 00nacTu
po(ecCUOHaNbHON N1€ATEbHOCTH, CBSI3aHHOM C OWOJIOrHeil, Wiau K BBIOOpPY
y4eOHOr0 3aBeICHUS JIJIsl IPOJAOIKEHUS OUOJIOTHYECKOT0 00pa30BaHUsI.

JlocTwkenue TienM W3ydeHWs ydeOHoro mpeamera «buonorus» Ha
yry0aEHHOM YPOBHE 00ECIIEYMBACTCS PEIICHUEM CIICTYIOIIMX 3a/1a4:

OCBOCHHUE OOYYaIOIIUMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHHUM: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSX, KOHIICTIIIHUIX, TUITOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
NpaBHJIaX, COCTABJISIFOIIMX COBPEMEHHYIO €CTECTBCHHO-HAYYHYIO KApTUHY MUpa; O
CTPOEHUH, MHOT00Opa3uu M OCOOCHHOCTSAX OWOJOTHYECKUX CHCTeM (KJIETKa,
OpraHu3M, MOMYJIAIus, B, OMOreoIeHos3, onocdepa); o BhIIAIOIIUXCS OTKPBITUIX
Y COBPEMCHHBIX MCCIICIOBAaHUSAX B OMOJIOTHH;

O3HAKOMJICHHE OOYYaIOIIUXCA C METOJaMH IIO3HAHMS JKUBOW TPHUPOIBI:
UCCIICIOBATEIbCKUMH ~ METOJaMU  OHMOJIOTHYCCKUX HAayK (MOJICKYJIApDHOW W
KJICTOYHOI OMOJIOTUH, SMOPHOJIOTHH ¥ OWOJIOTHH Pa3BUTHS, TCHETHKHU U CCIICKITUH,
OMOTEXHOJIOTUM W CHHTETHYECKOW OMOJIOTHH, IaJICOHTOJOTHH, OKOJIOTHH);
METOJIaMH CaMOCTOSITCIBHOTO TPOBEACHUS OHMOJOTHYCCKUX WCCIICIOBAaHUN B
naboparopuu W B npupoae (HaOmrojgeHuWe, U3MEpeHue, OIKCIEPUMEHT,
MO/ICITHPOBAHHE);

OBIIAZICHHE OOYyYAIOUIUMUCS  YMCHHSIMH: CaMOCTOSITEIBHO  HaXOJUTh,
aHAJIM3UPOBATh W HCIIOJIB30BaTh OHMOJIOTHUECKYI0 HH(OPMAIINIO; IOJIH30BATHCS
OHMOJIOTMYECKON TEPMHUHOJIOTHEH W CUMBOJIMKOW; YCTaHABIMBATH CBS3b MEXKIY
pa3BUTHEM OHWOJOTUM U COIHMATBHO-)KOHOMHYECKUMH W JKOJIOTHUECKUMH
npoOJieMaMu YeIOBEYECCTBA;, OIICHUBATH IOCIEACTBHS CBOCH IEATEIHHOCTH IIO
OTHOIIICHUIO K OKpPYKAIOIIeW NPUPOAHOU cpeie, COOCTBEHHOMY 3JI0pPOBBIO H
3I0POBBIO  OKPYKAIOIIUX  JIIOJeH; OOOCHOBBIBATH M  COOJIFOAATh  MEpBI
npoduIakTUKH WHOEKIIMOHHBIX 3a00JICBaHUM, MpaBUJia TIOBEICHHUS B MPUPOJAC H
oOecrieueHusi 6€30MaCHOCTH COOCTBEHHOMW KU3HEICATEIHPHOCTA B YPE3BBIUYANHBIX
CUTyallUsIX TMPUPOJHOTO W TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHBIC HAYYHBIE OTKPHITUS B 00J1aCTH OMOJIOTHH;

pa3BHUTHE y 00YJaIONIUXCSI UHTEIUICKTYalIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B
mpolecce 3HAKOMCTBA C  BBIJAIONIUMUCS OTKPBITUSIMA UM COBPEMEHHBIMH
MCCJICIOBAHUSMH B OHWOJIOTHUH, PEIIAeMBIMU €10 MPOoOJIeMaMU, METOOJIOTHEH
OMOJOTUYECKOTO MCCIIECIOBAHUS, TPOBEICHIS SKCTIEPUMEHTAIIBHBIX HCCIICIOBAHUH,
perieHusi OWOJIOTMYECKUX 3aj]lad, MOJCIUPOBAHMS OHOJIOTHYECKHX OOBEKTOB M
MPOILIECCOB;

BOCTIUTaHUE Y O0YyYarONIuXcsi ICHHOCTHOTO OTHOMICHHS K KUBOW MPUPOJIC B
IEJIOM M K OTJCIBHBIM €€ 00bEeKTaM U SBJICHUSAM; (OPMUPOBAHUE IKOIOTHIECCKOM,



T€HETUYECKOU IPAMOTHOCTH, OOIIEH KYJIbTYphl TOBEJICHUS B IPUPO/IE; MHTErpallun
€CTECTBCHHO-HAYYHbIX 3HAHUM;

npuoOpeTeHre  OOy4YaloIUMHUCS  KOMIETEHTHOCTH B  pPalMOHAIBHOM
MPUPOAOIIONIB30BaHNH (COOIIIOIEHUE PABUII IOBEICHMSI B IPUPOJIE, OXPAHbI BUJIOB,
AKOCHUCTEM, Ouochepsl), COXpPaHEHHH COOCTBEHHOTO 3J0pPOBbsI U 3J0POBbS
OKpYyXXaromux Jrojeid  (coOmromeHuss Mep NOpoIakTUKu — 3a00JeBaHUM,
oOecrieyeHue 0€30MaCHOCTU KU3HENEATEIbHOCTH B YPE3BBIYAHHBIX CUTYyaIUSAX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJIOTMYECKUX 3HAHUN U YMEHUN B TTOBCETHEBHOM JKU3HU;

co3JaHue  YCJIOBUM  JJIE  OCO3HAHHOTO  BbIOOpa  OOydHarouuMmucs
VHIUBHUAYaTbHOU oOpa3zoBaTeIbHON TPACKTOPUH, CIOCOOCTBYIOIIEH
nocieaymomeMy mnpodeccuOHaIbHOMY CaMOOMNpPENENeHUI0, B COOTBETCTBUU C
WHIMBU1yaJIbHBIMUA UHTEPECAMU U TOTPEOHOCTAMU PETUOHA.

OO61iee 4MCI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OHOJIOTHMU Ha yriayOJeHHOM
yYpOBHE cpeqHero oomero odpazoBanusi, cocrapiseT 204 yaca: B 10 kiaacce — 102
yaca (3 yaca B Hexenrw), B 11 kimacce — 102 yaca (3 gaca B Heiemio).

OT60p opraHu3anmoHHBIX (HOPM, METOJOB U CPEACTB OOyUCHHs] OHMOJIOTHUU
OCYHIECTBIISIETCSI ¢ YYETOM CHEIU(PUKH €ro COJAEp)KaHMsS W HAIMpaBJICHHOCTH Ha
NPOJOJIKEHUE OMOJOTrMYecCKOro Oo0pa3oBaHUs B  OpraHU3alUSIX CPEIHETO
npo(decCuOHaIBLHOTO U BBICILIET0 00pa30BaHUsI.

O0s3aTenbHBIM yCIIOBUEM MPU 00YUYEHHH OMOJIOTUN Ha YIIIyOJIEHHOM YpOBHE
ABJIAETCS TIPOBEJEHUE JA0OpPATOPHBIX M TpPaKTHYeCKuX paboT. Taxxke ydactue
0oOy4JaromuXxcs B BBHIOJIHEHUH MPOEKTHBIX U y4eOHO-UCCIIeN0BAaTEIbCKUX PaboT,
TEMaTUKa KOTOPBIX OMPEIESETCS yYUTEIeM Ha OCHOBE UMEIOIIUXCSI MAaTEePUATTbHO -
TEXHUUYECKUX PECYPCOB U MECTHBIX IPUPOJAHBIX YCIOBHIA.



COIAEPKXAHUE OBYUEHUA
10 KVIACC

Conepxxanue nOporpaMmbl, BBIJICIICHHOE KYpPCUBOM, HE BXOAUT B IPOBEPKY
rocyJapcTBeHHou utorosoit arrectauuu (I'MA).

Tema 1. buoJsiorusi kKak Hayka

CoBpemeHHasi OMOJIOTUSI — KOMIUIEKCHas Hayka. Kpatkas ucropusi pa3BUTHS
Oouosioruu. buonornueckue HaykKu ¥ u3ydaeMble UMH NpoOiemMbl. DyHIaMeHTaIbHBIE,
PUKJIAHBIE U TTOMCKOBBIC HAYYHBIE UCCIICIOBAHUS B OMOJIOTHH.

3HaueHue OuoJoruu B (OPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAyUHOU
kaptuHbl Mmupa. [lpodeccun, cBsizaHHbie C Owuojorueil. 3HaueHue OUOJIOTUU B
NPAKTUYECKON  JEATENIbHOCTA  YEJIIOBEKAa: MEAUIMHE, CEIbCKOM  XO3SIICTBE,
MPOMBIIIEHHOCTH, OXPaHEe MPUPO/IBI.

JdemoHcTpanumn

[Moptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. dapsun, V.
I'apsen, I'. Menpnens, B. U. Bepuanckuii, 1. I1. Ilagnos, U. 1. Meunukos, H. W.
Basunos, H. B. Tumodees-Pecorckuii, [Ix. Yorcon, ®@. Kpuk, /I. K. benses.

Tabmumpel u cxembl: «CBsI3b OHOJIOTHM C JPYrUMU Haykamuy, «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. ’)KuBble cUCTEMBbI U MX U3Yy4YeHHE

JXuBble cucTeMbl Kak npeameT u3ydeHus: 6unonorun. CBONCTBA KUBBIX CUCTEM:
€IUHCTBO XUMHYECKOTO COCTaBa, AHCKPETHOCTh U LEJIOCTHOCTh, CJIOKHOCTh H
yHOPAI0YEHHOCTh CTPYKTYpBHI, OTKPBITOCTb, caMOOpraHu3anus,
CaMOBOCIIPOM3BEAECHUE, PA3IPAXKUMOCTh, U3MEHYUBOCTb, POCT U Pa3BUTHE.

YPOBHM OpraHu3alu KUBBIX CUCTEM: MOJIEKYJISIPHBIN, KIIETOUYHBIW, TKAHEBBIH,
OpraHW3MEHHBIN, MOMYISIMOHHO-BUJIOBOM, YKOCHCTEMHBIH (OMOTeOIeHOTHYECKUI),
ouocdepnsrii. [Ipomeccsl, mpoucxoasiire B )KUBbIX cucteMax. OCHOBHBIEC MPU3HAKU
xuBoro. JKu3Hb kKak popma cymiecTBoBaHus Marepuu. Hayku, m3ydaromniye >KuBbIe
CHUCTEMBI Ha Pa3HbIX YPOBHIX OpPraHU3alUU.

N3yuenue xkuBbIX cucteM. MeTonasl Ouonormyeckoit Hayku. Habmronenwue,
U3MEpPEHUE, IKCIIEPUMEHT, CUCTeMaTu3auus, meraananus. [lonstue o 3aBucumon u
HE3aBUCUMOMW nepeMeHHou. [InannpoBanue skcriepumenta. [locranoBKka u mpoBepka
runote3. HymeBas rumotesa. Ilonstue BBIOOpKHM M e€ mocToBepHOCTH. Pazbpoc B
ononorndeckux JaHHBIX. OIEHKAa JOCTOBEPHOCTH TMONYUYEHHBIX PpPEe3yJIbTaTOB.
[IprunHBI HCKAXKEHUS PE3YIABTATOB dKCNIEpUMeEHTa. [[OHITHE CTaTUCTHYECKOTO TECTA.

JemoHncTpanuun

Tabnuibl u cxeMbl: «OCHOBHBIE IPU3HAKU KU3HNY, «broTornueckrne cucTeMsl»,
«CBOICTBA KUBOU MaTEpUN», « Y POBHH OPTaHU3ALNN KUBOU NPUPOb», «CTpoeHue



KUBOTHOU KIETKH», «TKaHM KUBOTHBIX», «CHCTEMBl OPraHoOB YEJIOBEYECKOTO
opranusMa», «buoreonenos», «buocgepay, «MeToabl U3yUeHUs KUBOU TPUPOIBD.

O6opynoBaHue: 1abopaTtopHoe 000pyAOBaHUE ISl MPOBEACHUSI HAOIOJICHHUM,
U3MEpPEHUH, DKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonb30BaHUE pa3IMYHBIX METOIOB MPU U3YyUYEHUU
KUBBIX CUCTEM.

Tema 3. buoJiorusi KJieTku

Krnerka — cTpykTypHO-()yHKIIMOHANIbHAS €IUHULA KUBOTO. VICTOpUS OTKPBITUS
kietku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. [lneiiaen,
P. BupxoB). OcHOBHBIE MOJIOKEHUS COBPEMEHHOM KJIETOYHOU TEOPHH.

Mertonbpl  MOJNEKYJISIpHOM M KIETOYHOM  OWOJIOTMH:  MHUKPOCKOIUS,
xpomatorpadus, 3eKTpodope3, METOJl MEUYEHbIX aTOMOB, JupdepeHIranIbHoe
HeHTpUyrupoBaHue, KyJIbTUBUPOBAHUE KIIETOK. M3yueHue oukcuposantvix Kiemox.
OnexkTpoHHass ~ MUKpockonusi.  Kongokanvnas — muxpockonus. — Bumanwvnoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdemoHcTpanuun

IToptpetsl: P. I'yk, A. JleBenryk, T. IlIBann, M. Illneitnen, P. Bupxos, K. M.
bap.

Tabnuupsl u cxembl: «CBETOBOM MHUKPOCKOI», «NEKTPOHHBIM MHKPOCKOI»,
«HcTopust pa3BUTHS METOJ0B MUKPOCKOITI.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOMpENnapaThl PacTUTEIbHBIX,
KUBOTHBIX M OaKTepUATBHBIX KIIETOK.

IIpakTnueckas padora «l3ydeHne MeETONOB KJIETOYHOM  OHOJIOTUU
(xpomatorpadus, anexrpodopes, nuddepeHimanbaoe eHTpudyruporanue, [1LIP)».

Tema 4. Xumnueckasi OpraHu3anms KJIeTKH

XUMHYECKUN COCTaB KIETKA. Makpo-, MUKPO- U YJIBTPaMUKPO3JIEMEHTHI. Boma
U e€ poJib KaK pacTBOPUTENS, PEareHTa, y4acTUE B CTPYKTYPUPOBAHUU KIIETKH,
TEIUIOPETYISAIMU. MUHepaabHbIe BEIIECTBA KIETKHU, UX OMOJorhyYeckas poiib. Porb
KAaTHOHOB ¥ aHUOHOB B KJIETKE.

Oprannueckne BemiecTBa KIETKU. buonormyeckue mnonumepsl. benkwu.
AMUHOKHUCTIOTHBIA cocTaB OeikoB. CTpyKTypbl OenkoBOM MoJekyibl. [lepBuunas
CTpyKTypa Oeyka, MeNnTuaHas CBsA3b. BTOpu4YHasg, TpeTW4YHAs, YETBEPTUUYHAS
cTtpykrypel.  Jlenarypamus.  CoiictBa  OenkoB.  Knaccudukammst — OenkoB.
buonornueckue Qynkuun 0enkoB. [Ipuonsi.

VYrneBoasl. MoHOCaxapupl, AMCAXapHUIbl, OJIUIOCaXxapuibl M IOJIACAXAPUJIBIL.
OO1uii maH cTpoeHust U PU3NKO-XUMHUYECKUE CBOMCTBA YIJIEBOIOB. brojoruyeckue
(GYHKITUU yTIEBOJIOB.

Jlumunpel. [wapodunbpHO-THAPOGOOHBIE cBOWcTBAa. Kiaccubukamnus IUMHUIOB.
Tpurnuuepuapl, docdonunuabl, BOCKH, cTepouabl. buonormueckue (QyHKUIUU



munuaoB. O01mmMe cBoiiCcTBAa OMOIOrMYECKUX MEMOpaH — TEKy4YeCThb, CIIOCOOHOCTh K
CaM03aMbIKaHHUIO, MOTYIPOHUIAEMOCTb.

Hyxnennoseie xucmorel. JJHK u PHK. CtpoeHne HyKIEMHOBBIX KHCIIOT.
Hyxneotuasl. [Ipunuun kommiementapaoctu. [IpaBuno Yapragda. Ctpykrypa JHK
— JIBOMHas crupaib. MecToHaxoxaeHue u ouonorndeckue ¢pynkuuu JJHK. Buas
PHK. ®ynkuun PHK B kieTke.

Crpoenne ™omekynsl AT®. Makpospruueckue cBs3u B Moliekyiae ATO.
buonornueckue ¢pynkuun AT®. BoccTaHOBIIEHHBIE MEPEHOCUUKH, UX (DYHKLIHMHU B
Kietke. /[pyeue uyxneozuompugocpamor (HTD). CexBenuponanue JJHK. Memoouwt
2CHOMUKU, MPAHCKPUNTMOMUKU, NPOMEOMUKU.

CrpykrypHass Ouonorusi: OMOXMMHUYECKHE W Ouou3nuecKue HCCIIeIOBaHUS
COCTaBa M MPOCTPAHCTBEHHOU CTPYKTYpbl OMOMOeKyil. Moodenruposanue cmpyKmypbl
U yHKYUli OUOMONIEKYT U UX KOMNIeKkco8. Komnbromephbiil ousatin u opeanudecKuil
cuHme3 OUOMONEKY U UX HeNPUPOOHBIX AHATLO208.

JemoHncTpanuun

[Toptpertsr: JI. Tlomunr, Jx. Yorcon, ®. Kpuk, M. Yuikuuc, P. ®panknun, O.
Conrep, C. [Ipy3unep.

Huarpammel: «PacripeienieHne XUMUYECKUX AJIEMEHTOB B HEKUBOW MPUPOJIEY,
«Pacnpenenenne XMuMUUECKUX AIIEMEHTOB B )KMBOU MPUPOJIE».

Tabmuusr u cxembl: «llepuonuueckas TabMUIAa XUMUYECKUX DIIEMEHTOBY,
«CTtpoeHue MoJIeKyJibl BOIbI», «BemecTtBa B coctaBe opraHuzMoBy», «CTpoeHue
MOJIeKyTbl  Oenka», «CTpYKTyphl O€IKoBOM MOJEeKyNb», «CTpoeHHe MOJeKy
yriaeBoaoB», «CTpoeHre MOJIeKy TUNuA0BY, « HykinenHoBsie Kuciaoto», «CTpoeHue
MoJIeKyJbl ATD».

O6opynoBaHue: XUMHYECKas TIOCya U 000py1I0BaHHE.

JladopaTopHasi pabdora «OOHapykeHHEe OCJIKOB C TOMOIIBI KauyeCTBEHHBIX
peaKIum».

JlabopaTopHas padora «VccinenoBanue HyKJI€MHOBBIX KHCIIOT, BHIJICIICHHBIX U3
KJIETOK Pa3JIMYHbIX OPTaHU3MOB).

Tema 5. CTpoenue u QyHKIUM KJIETKH

Tunbel KIETOK: JyKapuoTHYeCKass U Mpokapuotuyeckas. CTpyKTypHO-
byHKITMOHAIbHBIE 00pa30BaHMS KICTKH.

CtpoeHune mpoKapHuOTHYECKOM KiIeTKH. KileTouHas cTeHkKa OakTepuil M apXxeil.
Oco0eHHOCTH CTpOEHUS TeTepOTPO(MHON U aBTOTPO(DHON MPOKAPHUOTUUECKUX KIIETOK.
MecTo 1 poJib IPOKapHOT B OMOLIEHO3AX.

Crpoenue n QpyHKUMOHUPOBAHHE dYKapHOTHUUECKOU KieTku. [lnazmarnueckas
MeMOpaHa (rurazmanemma). CTpyKTypa IIa3MaTh4decKod memOpanbl. TpaHcmopT
BEIECTB Yepe3 IIa3MaTUUYecKylo MeMOpaHy: maccuBHbIN (muddy3us, obnerdy€Hnas
muddy3us), aKTUBHbIA (HEPBUYHBIA W BTOPUYHBIM AaKTUBHBIM TpPaHCHOPT).



[Honynponunaemocts MeMmOpaHbl. PaGoTa HaTpuii-KaaueBOro Hacoca. DHAOLHUTO3:
MUHOLUTO3, (parouurtos. Dx3ouuTo3. Kierounas crenka. CTpykTypa ¥ (PyHKIHH
KJIETOUHOM CTEHKU PacTeHHil, rpruOoB.

Hutommazma. Iuto3zons. Lutockener. [BmxkeHune nmToruiazmbl. OpraHouibl
KJeTkd. OqHOMEeMOpaHHbIE OPraHOUbI KIETKH: 3HJoIuazmatudeckas cetb (JIIC),
anmapaT [oapakKu, JIM30COMBI, HX CTpoeHHME ¢ (QyHKUMH. B3aumocss3b
OJTHOMEMOpPAHHBIX OPraHoOMJOB KIeTKUu. CTpoeHue TPaHYISIPHOIO PETUKYIyMa.
Mexanusm Hnanpaenenus oenxos ¢ IIIC. CunTe3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOYHBIX MeMOpaH. ['nankuii (arpaHyyisipHbINA) 3HAOIIA3MATUUYECKUN PETUKYITYM.
Cekperopnast Qysukiusi annapara [onpmxu. Moouguxkayus 6Genxkos 6 annapame
Tonvoorcu. Copmuposxa benxos 6 annapame I o1v0cu. TpaHCTIOPT BEIIECTB B KIIETKE.
Bakyonu pacturenbHbix kieTok. Knetounsiii cok. Typrop.

[TomyaBTOHOMHBIE ~ OpPraHOWUIBI  KJIETKU:  MUTOXOHJPUHU,  TUIACTHJIBL.
Ipoucxooicoenue mumoxonopuii u naiacmud. Cumobuocenes (K.C. Mepesckosckuii, JI.
Mapeynuc). Ctpoenue u QyHKIIUA MUTOXOHAPUMA U TacTul. [lepBudyHbIe, BTOpUYHbBIC
U CIOXHBIE  TIJIacTHAbl  (OTOCHHTE3UPYIOLUIUX  JYKapuOT.  XJIIOPOIUIACTHI,
XPOMOILJIACTHI, JICHKOTIIACTHI BBICIIIMX PACTSHUM.

HememOpannbie opranHouabl kietku CtpoeHue W (yHKIIMH HEMEMOpPaHHBIX
OpraHOUI0B KJIETKHU. PuGocompl. IIpomesicymounvie Qunamenmol.
MukpodunameHTbl.  AkmuHosvle  Mukpoguiamenmsi.  MpIIEUHbIE  KIIETKH.
AxmuHnoevle KOMNOHEeHMbl HeMbluleuHblX Kiemok. MukpoTpyoouku. KiieTodHbIi
neHTp. CTpoeHue U IBHKEHUE KT'YTUKOB U peCHUYEK. MUKPOTPYOOUKH ITUTOIIA3MBI.
HenTtpuons. benku, accoyuuposanmnvie ¢ MUKPOQDUIAMEHMAMU U MUKPOMPYDOOUKAMU.
Momopnuvle benxu.

SAnpo. OGonouka siapa, XpOMAaTHH, KapuOIUIazMa, SAPBINIKH, UX CTPOCHHE U
byHknuu. SnepHbiii  OenKOBBIM MaTpuKc. IIpocTpaHCTBEHHOE PacHOIOKEHUE
XpOMOCOM B uWHTephazHOM siape. Jyxpomamun u 2emepoxpomamur. benku
XpOMaTUHA — TUCTOHBI. Jlunamuxa so0epHou o000n0uku 6 mumo3se. HoepHuviil
mpancnopm.

Knerounsie BritoueHusi. CpaBHUTENbHAS XapaKTEPUCTHUKA KIETOK HYKAPUOT
(pacTuTeIBHOM, JKUBOTHOM, TPHOHON).

JdemoncTpanuun

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

Tabmuubslt u  cxeMbl: «CTpOo€HHE SYKapUOTHUECKON KiIeTKu», «CTpoeHue
AKUBOTHOM KIIETKN», «CTpOEHUE PACTUTENbHOU KIETKW», «CTpOeHHEe MUTOXOHIAPUNY,
«Anapo», «CTpoeHne NpoKapuoTUIECKOU KIETKU.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, MHKPOIMPENApaTbl PACTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOTIpENapaThl OaKTEepHAIbHBIX KIETOK.

JlabGoparopHasi padora «/3ydyeHue CTpOEHUS KIIETOK PA3JINYHBIX OPraHU3MOBY.



IIpakTnueckas padora «/3ydyeHue cBOMCTB KIETOYHON MEMOpPaHbBD.

JlabopaTtopHass pabora «lccnenoBanue Ima3mMoiid3a W JIEIUIA3MOJIM3a B
PACTUTEIBHBIX KIETKAX).

IIpakTuueckas padora «/3yueHue NBUKEHUS IUTOIIIa3Mbl B PACTUTEIBbHBIX
KJIETKaX».

Tema 6. O0MeH BeleCTB M NIPeBpalliecHHe JHEPIr U B KJIeTKe

AcCUMWISIIIMA U TUCCUMUIISILIASL — JIB€ CTOPOHBI MeTabonu3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPOGHBIM U reTepoTpodHBIN. YdyacTue KuUCIOpoJa B OOMEHHBIX
npoleccax. JHepreTuueckoe odecrneyeHue KieTku: npespamenne ATO B 0OMEHHbBIX
npoiieccax. DOepMEHTATUBHBIA XapaKTep PeaKluid KIETOYHOTO MeTa0oIn3Ma.
depMeHThI, UX CTPOEHUE, CBOMCTBA U MexaHu3M jeicTBus. KodhepmenTsl. Otnnuus
(GbepMEeHTOB OT HEOPraHWYECKUX KaTaau3aTopoB. benku-akTuBaTOphl u OENKH-
UHTHOUTOPHI. 3aBUCUMOCTb CKOPOCTU (PEPMEHTATUBHBIX PEAKIMU OT pa3IUYHbIX
dbakTOpOB.

[lepBuuHbIi CHUHTE3 OpPraHMYECKUX BemiecTB B KieTke. dorocuHTes.
Anokcueenubli u oxcueenHvili pomocunmes y oaxmepuii. Ceemocodbuparoujue
nueMeHmyvl U NUSMeHmbl peakyuoHHo2o yeHmpa. Ponb XJIOpOIaacToB B mpoliecce
dotocunTe3a. CBeroBas u TeMHOBas ¢aszpl. Domoovixanue, Cs., Cs. u CAM-munsi
gomocunmesa. 1lpoagykTUBHOCTE (GoTOCHHTE3a. BriusHue pa3nuuHbiX (HakTOpoB Ha
CKOpOCTh (hoTocHHTE3a. 3HaUeHHE (DOTOCHHTE3A.

XEeMOCHHTES. Pa3znoobpasue OpraHU3MOB-XEMOCUHTETHKOB:
HUTpUUIUpPYIOIUEe OaKTEepPUH, KEIe300aKTEepUH, CepoOaKTepUu, BOJOPOIHBIC
OakTepun. 3HaUCHHE XEMOCUHTE3A.

AHa’poOHBIe OpraHu3Mbl. Bumbl Opokenus. IIpomykTel OpoKeHHS M HUX
UCIIOJIb30BaHUE  YEIIOBEKOM. AHa’poOHBIE MHUKPOOPTaHU3MBI KaK  OOBEKTHI
OMOTEXHOJIOTUH B BO30YAUTENIN OOJIC3HEH.

AnpoOHBIE OpraHU3MBbI. JTallbl YHEpPreTuYeckoro ooMena. [loaroToBUTENbHBIN
sTan. [ mKonn3 — 6eCKUCIOPOIHOE PACHICTUICHUE TITFOKO3HI.

buosornueckoe OKuCIIEHHE, WIM KJIETOYHOE JbIXxaHue. Poiabp MUTOXOHIpUN B
npoieccax Ouosioruyeckoro oxucieHus. L{uknuueckue peakuuu. OKHCIUTEIBHOE
dochopunupoBanue. Iuepeus membpannozo epaouenma npomonos. Cunmes ATD:
paboma npomonnou AT®-cunmaswvl. IlpeumyiecTBa a’poOHOr0 MyTH OOMEHa
BEIIECTB Tiepel aHadpOOHBIM. D(HPEKTUBHOCTH YHEPTETUIECKOTO OOMEHA.

JdemoncTpanuun

[Moptperst: k. Ilpuctnu, K. A. Tumupsizes, C. H. Bunorpanackuii, B. A.
Ourenbrapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuibl 1 cxeMbl: «DoTocHHTE3», «IDHEpreTuUecKuii oOMeHn», «buocuHTe3
oenka», «Ctpoenune hepMeHTa», «XEeMOCHUHTE3Y.



OO6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyIOBaHUE ISl NPUTOTOBICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPEINAPATOB.

Jlabopatopnas padora «/3yuyeHne KaTaJuTHYECKON aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuIa3bl UK KaTaias3bl)y.

JlabopaTtopuass paGora «/3ydueHue (HEpMEHTATUBHOTO  pacHICIICHUS
IIEPOKCHJIa BOJOPO/IA B PACTUTEIBHBIX U KUBOTHBIX KIETKAX).

JlabopaTopHasi pa6ota «CpaBHEHHE MPOLIECCOB (POTOCUHTE3A U XEMOCHUHTE3a».

JlabopaTopHasi padora «CpaBHEHHUE MTPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacaeacrBennasi nHpopManus U peaau3anus €€ B KJIeTKe

Peakuuu matpuuHoro cunre3a. [IpUHIUN KOMIUIEMEHTAPHOCTH B PEAKIUAX
MaTpPUYHOTO CHUHTe3a. Peanu3anus HacleCTBEHHONM HHpopManuu. [ eHeTnyeckuii
Ko#, ero cmoicTBa. TpaHckpunuusa — wMarpuuHblii cuHTe3 PHK. IIpuHumns
TPAaHCKPUINIMHU: KOMIUIEMEHTAPHOCTb, AHTUNAPAJUIEIBHOCTh, ACHUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoii kiemke. Hexooupyrowue PHK.

Tpancnsuus u e€ sransl. Yuactue tpancnoptHeix PHK B OuocunTese Oenka.
VYcnoBust Ouocunte3a Oenka. KoaupoBanue amuHoOkucior. Ponp pubocom B
O6unocuHTe3e Oemnka.

Cogpemennvle npeocmasienus o cmpoeHuu 2eros. OpraHuzalus reHOMa y
OPOKapUOT M 3YKApHUOT. Perymsiinus akTUBHOCTH T€HOB y MpokapuoT. ['mmotesa
onepona (®. XKako06, XK. MaHo). MonexynapHvie MexaHuzMbl SKCNPeCCUu 2eHO8 Y
aykapuom. Ponv xpomamuna 6 pezynrayuu pabomwl eenog. Perynsiusi 0OMEHHBIX
polLecCcoB B KileTKe. KileTouHbI TOoMeocTas.

Bupycel — Hekserounbie (OpPMBI KU3HM M OOJMraTHble mapasuThl. CTpoeHue
NPOCTBIX M CIOXHBIX BHUPYCOB, PETPOBHPYCOB, OakTepuodaroB. JKuzHeHHbl YUK
JHK-cooepocawux  eupycos, PHK-codepocawux eupycos, obaxmepuoghazos.
Obpamnas mpaunckpunyus, peeepmasa, UHmezpasa.

Bupycusie 3a0oneBanus yenoBeka, ;kuBoTHbIX, pactenuit. CITMJ], COVID-19,
COLIMAJIbHBIE U MEIUIIMHCKUE TTPOOIIEMBI.

Buoungopmamuxa: ummeepayus u awmaauz 6orvuiux maccusos («bigdata»)
CMPYKMYPHLIX Ouoi02udeckux oaumnvix. Hanomexnonozuu 6 o6uonocuu u meouyuHe.
IIpoepammupyemvie gpynxyuu 6enrxkos. Cnocobvi 00Ccmasku 1eKapcma.

JdemoncTpanuun

[Toptpetsr: H. K. Konbios, /1. M. IBaHOBCKHIA.

Tabmumpr m cxembl: «buocuHTe3 Oenkay, «l'eHeTHmdeckuid Kom», «BHpych»,
«baktepuodaruy.

IIpakTuueckas padora «Co3aHnre MOJIENIA BUPYCay.

Tema 8. 7KusHeHHBbII HUKJ KJICTKU

Knerounsrii 1uki, ero mepuoisl u peryisius. HHTepdaza u  MHTO3.
OcobenHocTu TpolleccoB, mpoTekawimux B uHTepdasze. I[loaroroBka KIETKU K



JEJICHUIO. IIpecunreTnueckum (MOCTMUTOTHYECKUIA), CUHTETUYECKUU 151
MMOCTCUHTETUYECKUH (TPEMUTOTUUYECKU ) EPUOIbI HUHTEP(DA3BI.

Martpuuneiii cunte3 JIHK — permumkanusa. Ilpunnuner permmkanun  JIHK:
KOMIUIEMEHTAPHOCTh,  IMOJIYKOHCEPBATUBHBIA  CUHTE3,  AHTUIIAPAJIICIBHOCTD.
Mexanusm perumkanun JIHK. Xpomocombl. Ctpoenne xpomocoM. Tenmomepsl u
TejaoMepaza. XpOMOCOMHBIN HAOOP KIETKH — KapUOTHIL. J{UIITOMAHBIN U raryIouIHbIN
Habopbl XpoMocoM. ["'omosioruyHbie XpoMocoMbI. [10710BbIE XpPOMOCOMBI.

Jenenne kietku — MuTO3. CTaaAMU MUTO3a U MPOUCXOASAIIME B HUX MPOLECCHI.
Tunel muto3a. KaprnoknHes U HUTOKHHE3. BHOIOrMYECKOE 3HAUEHHE MUTO3A.

Perynsauuss MHUTOTHYECKOrO IMKiIa KIETKU. [Iporpammupyemasi KieTO4YHas
rudesb — anornTos.

Knerounoe sipo, XpomMocoMmbl, (yHKIHMOHAJIbHAsi TEeHOMUKA. Mexanuzmobl
npoaugepayuu, oughgpepenyuposku, cmaperus u euberu kiemox. «l{ugposas
KllemKay» — buoun@opmamuyeckue mMooeau QyHKYUOHUPOBAHUSL KIIeMKU.

JemoHncTpanuun

Tabmumpl ¥ cxembl: <«OKWU3HEHHBIM LMK KIETKU», «Murtosdyn, «CtpoeHue
xpomocom», «Permukanus JJHK».

O6opynoBaHue: CBETOBOW MHKPOCKOIN, MHUKporpenapatsl: «MHUTO3 B KIETKax
KOpEIIKa JTyKa».

JlabopaTopHas padora «/3ydeHre XpoOMOCOM Ha TOTOBBIX MUKpOIIpenapaTax».

JlabopaTtopnas padora «HaGmonenne MuTo3a B KJIETKaX KOHYMKA KOpEIIKa
JyKa (Ha TOTOBBIX MHUKpOIIpenaparax)y.

Tema 9. CTpoenne u pyHKIIUN OPraHU3MOB

buonoruyeckoe paznoodbpasue opranu3zmMoB. OITHOKIETOYHBIE, KOJOHHAIBHBIE,
MHOT'OKJIETOUHBIE OPTaHU3MBI.

Oco0EHHOCTH CTPOEHUSI U KUZHENEATETbHOCTH OJIHOKJIECTOYHBIX OPTraHU3MOB.
baktepun, apxeu, OJHOKJIETOYHBIE TPUOBI, OIHOKJICTOYHBIE BOAOPOCIHU, APYTHE
npotucTsl. KojloHnanpHbIE OpraHU3MBl.

B3anmocBs3b yacTeil MHOTOKJIETOYHOTO OpraHu3Ma. TKaHW, OpraHbl U CUCTEMBI
opranoB. Opranusm Kak equHoe 1enoe. I'omeocTas.

Tkanu pacteHuid. TUIBI pacTUTENBHBIX TKaHEW: oOpa3oBaTelibHasl, IOKPOBHAs,
MPOBOJAIIAsl, OCHOBHAas, MexaHudeckas. OCOOEHHOCTH CTpoeHHs, GYHKIUNA U
PAaCIOJIOKEHHS TKAHEW B OpraHax pacTEeHUM.

TkaHu JKMBOTHBIX M YEJOBEKA. THIBI KUBOTHBIX TKAaHEW: SNUTEIHAIbHAS,
COeIMHUTENbHASA, MbllIeyHasi, HepBHasg. (OCOOEHHOCTH CTpoeHUs, (QYHKIUH WU
PAaCMOJIOKEHHS TKAHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHbIE 1 TeHEPATUBHbBIEC OpraHbl pacTeHil. OpraHbl U CUCTEMBI
OpPraHoB )KUBOTHBIX U 4eJIOBeKa. OYHKIIMM OPraHOB U CUCTEM OpPraHOB.



Omnopa Tena opranu3moB. Kapkac pacrtenmit. Ckenersl OZHOKIECTOYHBIX U
MHOTOKJIETOYHBIX KMBOTHBIX. HapyHbIld 1 BHYTpeHHUHN ckeneT. CTPOEHUE U THUIIbI
COCAUHEHUS KOCTEH.

JIBr>KeH1Ee opraHu3MoB. JIBH)KEHHE OJTHOKJIETOYHBIX OPraHU3MOB: aMEOOUTHOE,
KTYTUKOBOE, PECHUYHOE. J[BM)KEHME MHOTOKJIETOYHBIX PACTEHHUI: TPOMU3MBI U
HacTUU. J[BUKEHME MHOTOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA: MBIIICYHAsI CUCTEMA.
Pednekc. CkeneTHple MBIIIIBI U UX padoTa.

ITutanue opranu3moB. [lornomeHnrne BoAbl, YIIEKUCIOrO Ta3a U MUHEPAIbHBIX
BEIIECTB pacTeHUsIMU. [IuTaHne >KMBOTHBIX. BHYTPUIIOIOCTHOE U BHYTPUKIETOYHOE
nuieBapenue. llutaHve MNO3BOHOYHBIX JKMBOTHBIX. OTHENbl MUIIEBAPUTEIBHOTO
TpakTta. [lumeBapurtenbHble xemne3bl. [IuneBaputenbHas cuctemMa 4eaoBeKa.

JHpixanue opranusmoB. J[pixanue pacteHuil. Jprxanue kuUBOTHBIX. Juddyzus
ra3oB 4epe3 MOBEPXHOCTh KIEeTKU. KoxkHOoe apixanue. [[prxaTeiabHash MOBEPXHOCTb.
KabGepHoe u nérouHoe npixanue. J[pIxaHHWE MO3BOHOYHBIX XKUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE ~ YCIIO)KHEHUE  CTPOEHMSI  JIETKMX  [MO3BOHOYHBIX  KUBOTHBIX.
JlpixaTenpHasi cucTemMa 4YejaoBeka. MexaHu3M BEHTWISIUMU JETKUX Y MTHI] U
MJIEKOTIUTArOIUX. Perynsmms apixanus. J{prxaTenbHble 00bEMBI.

TpaHcmopT BEHIECTB Yy OPraHU3MOB. TpaHCHOPTHBIE CUCTEMBI PACTEHMUIA.
TpancnopT BemeCTB y )KUBOTHBIX. KpoBeHOCHast cuctema u €€ opranbl. KpoBeHOCHasI
CUCTEMA IO3BOHOYHBIX >KMBOTHBIX U yenoBeka. CepAlle, KPOBEHOCHBIE COCYAbl H
KpoBb. Kpyru kpoBooOpaieHus. DBOJIOIMOHHBIE  YCIOXXHEHHUS  CTPOEHUS
KPOBEHOCHOW CHCTEMBbI TO3BOHOYHBIX KUBOTHBIX. PaboTa cepaiia u e€ perymsiusi.

Brinenenue y opranusmoB. Beigenenue y pactenuil. Beinenenue y KUBOTHBIX.
CoxkpatutenbHbie Bakyoiau. Opransl Boienenus. OunbTparius, cekpenus u o0paTHoe
BCAChIBaHUE KaK MEXaHU3MbI pabOThl OpPraHoOB BbljeseHHs. CBs3b MOJIOCTH Tela C
KPOBEHOCHOM U BBIICIIUTEIBHON CUCTEMaMHU. BblfieneHne y m03BOHOYHBIX )KMBOTHBIX
u yenoBeka. [louku. Ctpoenue u pyHkimonupoBanue Hedppona. O6pa3oBaHrEe MOYH Y
YeJoBeKa.

3amMTa y OpPraHu3MOB. 3aluTa Yy OJHOKIETOYHBIX Opranu3sMoB. Cropsl
OakTepuii U MUCTHI MPOCTEHIHMX. 3aMUTa y MHOTOKJIETOUHBIX pacTennil. KyTtukyna.
CpencTBa MacCCUBHOM M XUMHYECKOM 3aIUThl. OUTOHIIHIBI.

3ammuTa y MHOTOKJIETOYHBIX KUBOTHBIX. [[OKPOBBI U UX MPOU3BOAHBIC. 3alIUTa
opraHusma ot OoisiesHell. UMMmyHHas cuctema denoBeka. KieTouHblil 1 TyMOpasibHbIM
UMMYHUTET. BpoXKAEHHBIN 1 MproOpeTEHHBIN crenupuIecKuii UMMYHUTET. Teopus
KJIOHaJbHO-cenekTuBHOTO uMMyHurtetra (II. Dpnux, @. M. bepuer, C. ToHerasa).
BocnanurenbHpie OTBETHI OpraHu3MoB. Posib BpOXKJIEHHOIO KIMMYHHUTETA B Pa3BUTUU
CUCTEMHBIX 3a00JI€BaHU.



Pa3gpaxumMoCTh 1 perysiuus y Opranu3mMoB. Pa3ipakuMocTh y OJHOKJIETOUYHBIX
opranu3moB. Takcuchel. PasznpaxxumMocTte U peryisinus y pacTeHud. PocToBbie
BEILIECTBA U UX 3HAYCHUE.

HepBHas cuctema u pedrexkTopHas peryisiiuus y >KMBOTHbIX. HepBHas cuctema
U €€ OTIeNbl. DBOJIIOLIUOHHOE YCIOKHEHUE CTPOEHUS HEPBHOW CUCTEMBI Y JKUBOTHBIX.
OTzenbl TOJIOBHOIO MO3Ta MO3BOHOYHBIX KUBOTHBIX. Pedrekc u pedriekropHas ayra.
be3ycnoBHbIE U YCIOBHBIE PEPIIEKCHI.

I'ymopanpHasg perymsanuss W SHIOKpDHUHHAs CUCTEMA JKMBOTHBIX M YEJOBEKa.
Kenesbl SJHIOKPUHHON CUCTEMBI U UX TOPMOHBI. [[elicTBuE TOPMOHOB. B3anMoCBs3b
HEPBHOW U SHAOKPUHHOMU cucTeM. ['unoranamo-runodusapHas cucteMa.

JdemoHcTpanuun

IToptper: W. I1. I1aBnos.

Tabnuust u cxeMbl: «OJHOKJIETOYHBIE BOJOPOCIN», «MHOTOKJIETOUHbIE
Bogopocian», «bakrepum», «lIpocreimmne», «OpraHbl LBETKOBBIX PpPaCTCHHI»,
«CucteMbl OpraHoB MO3BOHOYHBIX JKUBOTHBIX», « BHyTpEHHEE CTpOEHUE HACEKOMBIX),
«Tkanm pactenuity, «KopueBbie cucremb», «Ctpoenue crebmns», «CTpoeHue
JMCTOBOM IJTACTUHKW Y, «Txann YKABOTHBIX), «Ckenet YEJI0BEKaY,
«ITumeBapurenbHas cucreMa», «KpoBeHoCHas cuctemay, «/lpIxaTenpHas cUCTEMAY,
«Hepsnas cucrema», «Koxa», «Mpiueynas cucremay, «BblaenurenbHas cUuCTeMay,
«OHAOKpHUHHAS CUCTEMAY, «Ctpoenue MBIIIILIBD, «AmmyHHuTETY,
«KumeuHnonosnoctHele», «Cxema nUTaHUS pacTeHui», «KpOBEHOCHBIE CHCTEMBI
IIO3BOHOYHBIX  JKMBOTHBIX», «CTpoeHne THIApb», «CTpoeHHE IIaHApUU»,
«BuyTpeHHee cTpoeHue noxnaeBoro uepssi», «HepsHas cucrema pwioy», «Hepshas
cucreMa JArymku», «HepBHas cucrema InpecMbIKaromuxcs», «HepBHas cucrema
ntuly», «HepBHas cucrema milekonuTaromnx», «HepBHas cucrema yenoBekay,
«Pedmexcy.

OObopyznoBaHue: CBETOBOM MMKPOCKOI, MHUKpOIpenapaThl OJHOKJIETOUHBIX
OpraHM3MOB, MHKpPOIIPENapaTsl TKaHEHW, PAaKOBUHBI MOJUIIOCKOB, KOJUICKLUH
HACEKOMBIX, HIJIOKOXHUX, JKHUBBIE SK3EMIUIIPhl KOMHATHBIX pacTeHUil, repdapuu
PaCTEHUN pa3HBIX OTACIIOB, BIAKHBIC IIPENIAPaThl )KUBOTHBIX, CKEJIETHI I03BOHOYHBIX,
KOJUIEKUMH O€ClO3BOHOYHBIX >KMBOTHBIX, CKEJET 4YesloBeKa, 00OpyJOoBaHME MJis
JEMOHCTpAlMy IIOYBEHHOI'O M BO3AYIIHOIO IMTaHUS PACTEHUM, paCLICIICHUS
Kpaxmaia 1 OelKoB Moj JeiicTBueM (pepMEeHTOB, 000pyIOBaHUE AJS AEMOHCTPALUU
ONBITOB II0 HW3MEPEHHIO JKMU3HEHHOW EMKOCTHM JIETKHX, MEXAHWU3Ma JbIXaTEIbHBIX
JNBHKEHHU, MOJIEJIA T'OJIOBHOT'O MO3Ta PA3JINYHBIX )KUBOTHBIX.

JlabopaTopHasi padora «/3yueHue TKaHel pacTeHHI.

JlabopaTopHasi padora «/3yueHne TKaHEeH JKUBOTHBIXY.

JlabopaTopHasi padora «/3yueHne opraHoB IIBETKOBOT'O PACTCHHUSI».

Tema 10. PazmHokeHMe ¥ pa3BUTHE OPraHU3MOB



@dopMbl pa3MHOXKEHHSI OpPraHW3MOB: Oecrosioe (BKJIIOYasi BET€TaTUBHOE) M
nosioBoe. Buibl 6ecronoro pa3sMHOKEHUs: TOYKOBAHUE, CTIOPYJISLUS, (hparMeHTalus,
KJIOHUPOBAHHUE.

ITonoBoe pazmHoO)keHue. [1onoBbIe KIETKH, iy raMmeTsl. Meio3. Ctaguu Meno3sa.
IloBenenne xpomocoM B menose. KpoccuHrosep. buonorndeckuii cMbIcil Meno3a U
II0JIOBOTO Iporecca. Meno3 1 ero MeCTo B )KU3HEHHOM LIHUKJIE OPTaHU3MOB.

IIpenszaponsimieBoe paszsutue. ['amerorenes y >KMBOTHBIX. lloyioBeie Kee3bl.
OOpa3zoBaHue W pa3BUTHE MOJOBBIX KiIeToK. Crnepmarorene3 u oorene3. CTpoeHue
MOJIOBBIX KJIETOK.

OmnnonoTBopeHHe W AMOpPHUOHANIBHOE  pa3BUTHE  KUBOTHBIX. CHmocoOBI
OIUIOIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTE€HE3). IMOPHUOJIOTHS — HAyKa O
Pa3BUTHUU OPTaHU3MOB. Mopghocene3 — oOma u3 2nasHvix npoodem dMOPUOTIOSUU.
Konyenyus mopghocenos u mooenu mopghoeenesa. Craguu sMOpuorenes3a >KMBOTHBIX
(ma mpumepe nsarymku). Jpobnenuwe. Tumbl apobnenus. /[Jemepmunuposannoe u
HeoepMunuposannoe Opoodnenue. bnacmyna, munet 6aacmyn. OCOOEHHOCTH
TpOOJEHUS MJICKOTIUTAIONINX. 3apOBIIICBbIE JIMCTKU (TacTpynsius). 3akiajaka
OpraHoB W TKaHEW W3 3apoJbIIIEBBIX JMCTKOB. B3anMHOEe BIUsSHUE YacTei
Pa3BUBAIOIIETOCS 3apobliia (AMOpHUOHATBHAS MHAYKITHS ). 3aKIaKa IIaHa CTPOSHHUSI
KUBOTHOTO KaK pe3ylbTaT HEPAPXUUYECKHX B3aUMOJEHCTBUNA T€HOB. BiusHue Ha
AMOPHUOHATBHOE PA3BUTHE PA3IMYHBIX (DAKTOPOB OKPYKAIOIIEH CPEJIbl.

Poct u pasButue kuBOTHBIX. [locToMOpuoHanbHBIN nepuoa. Ilpsmoe wu
HenpsiMoe pa3BuTHe. PazpuTie ¢ MetaMmop(o30M y OE€CIIO3BOHOYHBIX U MTO3BOHOYHBIX
KUBOTHBIX. buonormyeckoe 3HaUeHUE NPSIMOrO U HENPSAMOTO pPa3BUTHS, HX
pacrpocTpaHeHue B npupoze. Tumsl pocta KUBOTHBIX. DAKTOPBI PETYISALMU POCTa
KUBOTHBIX W dYenoBeka. CTaauu MOCTAIMOPUOHAIBHOTO PAa3BUTHUSL Y KUBOTHBIX U
yenoBeka. [lepuonbl oHTOreHe3a yenoBeka. CTapeHne U cMepTh Kak OMOJIOTHYEeCKUe
POLIECCHI.

PasmHOXeHne u pasButue pacteHuid. ['amerobur m cmopodur. Meiio3 B
YKU3HECHHOM ITUKIIe pacTeHunii. OO0pa3oBaHHEe CIIOp B Mpolecce Meito3a. ['ameTorenes y
pacteHuil. OMIOJOTBOPEHUE U PA3BUTHE PACTUTEIBHBIX OpraHuU3MoB. J[BoitHOE
OITOIOTBOPEHHME Y IIBETKOBBIX pacTeHnid. OOpa3oBaHuE U Pa3BUTHE CEMEHHU.

MexaHu3Mbl pETyJSLIMM OHTOI€HE3a Y PACTEHUN U )KUBOTHBIX.

JdemoncTpanuun

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

Tabmuubl W cxeMbl: «BereraTuBHoe pa3MHOXKeHHE», «THIBI 0ecrmosioro
pa3MHOXeHUs», «Pa3MHOXKeHHEe XJIaMuJIOMOHaAbDy, «Pa3MHOXEHHE SBIJIEHBI»,
«Pa3MHOXeHHE THIAPBY», «Meio3», «XpoMocoMbl», «l'ameTtorenes», «CTpoeHue
AMUEKJIETKH W crnepmaro3onnay», «OCHOBHBIE CTaauu OHTOreHesa», «lIpsmoe u



HENPSMOE pa3BUTHEY, «Pa3BuTHE MAKCKOro XyKa», «Pa3Butue capaHun», «Pa3Burtue
JATYIIKWY, «J|BOMHOE OIUIOJOTBOPEHHUE Y LIBETKOBBIX pacTeHUil», «CTpoeHUE CeMsH
OJHOJOJIBHBIX U JIBYJIOJBHBIX PACTCHUN», «KW3HEHHBIN LUK MOPCKOW KaIlyCThD»,
«OKW3HEHHBIN UK MXa», «KW3HEHHBIN UMK NAnoOpOTHUKA», «KU3HEHHBIA LMK
COCHBI».

O6opynoBaHue: CBETOBOM MHMKPOCKOI, MHUKpOIpENnapaTbl SUIEKICTOK U
CIIEpMAaTO30MI0B, MOJIENb «L MK pa3BUTHS JATYIIKN.

JlaGoparopHass padora «/3yyeHHe CTpPOCHHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIpenaparax».

IIpakTuyeckass padora «BbIsiBIEHHE NPU3HAKOB CXOJCTBA 3apOJbIIIEH
MO3BOHOYHBIX JKUBOTHBIX).

JlaGoparopHasi padora «CTpoeHHE OPTraHOB Pa3MHOKEHHUS BBICIIMX PACTEHHI.

Tema 11. TI'eHeTMka — Hayka 0 HacCJeJICTBEHHOCTH M HM3MEHYHUBOCTH
OPraHU3MoOB

HcTopus cTaHOBIEHUS U pa3BUTHs TreHETUKH Kak Hayku. Pabotel I'. Mennens, I'.
ne ®puza, T. Moprana. Poip oTe4ecTBEHHBIX YUEHBIX B Pa3BUTHH T€HETUKHU. PabOThI
H. K. KonbsuoBa, H. N1. BaBunosa, A. H. benozepckoro, I'. JI. Kapneuenko, 0. A.
Oununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE TEHETUYECKUE TOHSTUA U CHUMBOJIBL. ['OMOJOTHYHBIE XPOMOCOMBI,
aJUIeNIbHbIE TE€HBI, AJbTEPHATUBHBIE NPU3HAKU, JAOMHHAHTHBII M PELIECCUBHBIN
NpU3HAK, TOMO3UI0Ta, T€TEPO3UTr0Ta, YUCTasl JUHUS, THOPHUAbI, T€HOTHUI, (EHOTHII.
OcCHOBHBIE METO/Ibl TEHETUKH: THOPHUIOTOTHUECKUH, IIUTOTOTHYECKUN, MOJIEKYIISIPHO-
T€HETUYECKUM.

JdeMoHCcTpamuun

[Toptpetsr: I'. Mengnens, I'. ne @pus, T. Mopran, H. K. Konsuos, H. 1. BaBunos,
A. H. benozepckuii, I'. JI. Kapneuenko, 0. A. ®unmumuenko, H. B. Tumodeen-
Pecosckuii.

Tabnuiel u cxembl: «MeToabl TeHETUKNY, «CXeMbl CKPEITUBAHUS.

JladopaTopHast  pabGora  «/[pozodmia Kak  OOBEKT  TECHETHYECKUX
HCCIIEIOBAHUI».

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBwiii  3akoH MeHaens —  3aKOH
eAMHO00pa3usi THOPUIOB TepBoro mokosieHus. [IpaBuno momuuupoBanus. Bropoii
3aKOH MeHnenss — 3aKkOH paclIeIUIeHds] NPHU3HAKOB. LlUTONMOrMYeckue OCHOBBI
MOHOTHOPUJTHOTO CKpelIMBaHUsl. [ Umore3a YMCTOTHI ramMerT.

AHanmsupyroniee ckpemuBaHue. [IpoMexyTouHbI xapakTep HacIEIOBaHMS.
Pacmiennenne npu3HakoB IIpU HEMOJHOM JOMHUHUPOBAHKH.

Jurunbpunnoe ckpemuBanue. Tpetuil 3akoH MeHzens — 3aKOH HE3aBUCHUMOIO
HaclieJJoBaHUs Mpu3HaKoB. [{uTonornyeckre OCHOBBI IUTHOPUIHOTO CKPEIIUBAHUSI.



CuennenHoe HacnenoBaHue npusHakoB. Paborer T. Moprana. CuenneHHoe
HACJIEIOBAaHUE I€HOB, HAPYLIECHHUE CLECIUICHU MEXKAY TeHaMU. XpOMOCOMHas TeOpus
HACJIEICTBEHHOCTH.

I'eneTtuka mona. XpOMOCOMHBIM MEXaHHM3M ONPENEIICHHS I0Ja. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHpli M TETepOramMeTHbIM NoJ. ['eHeTndeckas
CTPYKTYpa IIOJIOBBIX XpoMocoM. HaciienoBaHne Npu3HaKOB, CLEIUIEHHBIX C IIOJIOM.

['eHotun kak nenoctHas cucrema. lInernoTponuss — MHOKECTBEHHOE JIEMCTBUE
reHa. MHOXKECTBEHHBIN  ajulein3M. DB3auMOJIEeNCTBUE  HEAJUICIbHBIX  T'€HOB.
Kommiementaprocts. Onuctas. [lonumepusi.

['eHeTMUECKHI KOHTPOJIb PA3BUTHUS PACTEHUM, )KMBOTHBIX U YEJIOBEKA, 4 TAKKE
(H3HOIOrMYECKUX TTPOIIECCOB, MOBEACHUS U KOTHUTUBHBIX (QYHKIMH. [ 'eHeTHUeCKHe
MEXaHU3Mbl CUMOMOT€HE3a, MEXaHU3Mbl B3aUMOJCHCTBUS «XO3IMH — MapasuT» U

«XO3IMH — MHUKpoOHOM». I'eHeTHdeckue acmekTbl KOHTPOJS UM HM3MEHEHHUs
HACJIeICTBEHHOM MH(OPMAIIUU B TOKOJIEHUSX KJIETOK U OPraHU3MOB.
JemoHcTpanumn

IToptpetsr: I'. Menaens, T. Mopras.

Tabmumpl u cxembl: «I[lepBblii U BTOpO# 3akoHBI Mennens», «Tpetuii 3akoH
Mengensi», «AHaIM3UpYyIONIee CKpeluBanuey, «HenoaHoe AOMUHUpPOBAHUEY,
«CreryieHHOe HacjeJoBaHWE TPHU3HAKOB Yy JApo3odwmibl»y, «['eHeTHka Tmoman,
«Kapuotun  yenoBeka», «Kapuotun  napozodwmib»y, «Kapuwotum — OTHIBD,
«MHOKEeCTBEHHBIN ajiennu3m», «B3auMoieicTBHE TEHOBY.

O6opynoBaHue: MOJIENb JI IEMOHCTPAIMKM 3aKOHOB €IUHOO00pa3usi THOPHUIOB
MIEPBOr0 MOKOJIECHUS U PACILICIUICHUS MPU3HAKOB, MOJIEIb JJIsI IEMOHCTPALIMM 3aKOHA
HE3aBHCUMOI'0 HACJICIOBAaHUS MPU3HAKOB, MOJEIb M1 JEMOHCTPAIIMU CIEIIJIEHHOTO
HaCJICOBAaHUS MPU3HAKOB, CBETOBOM MUKPOCKOII, MUKpoIIpenapar: «Jlpo3oduiay.

IlpakTuyeckass padora  «l3yueHue  pe3yJbTaTOB  MOHOTHOPHIHOTO
CKpEIIUBaHUS Y APO30(PUITBI».

IIpakTuueckas padora «/3ydeHue pe3yabTaToB JUTHOPUIHOTO CKPEITUBAHUS
y Ip030(UITBI».

Tema 13. 3aK0HOMEPHOCTH U3MEHYNBOCTH

B3anmopelictBue TeHOoTMIAa H cpeabl npu  (popMupoBaHMH  (PeHOTHIA.
N3meHunBOoCTh TipH3HAKOB. KadeCcTBEHHBbIE W KOJWYECTBEHHBIC IPU3HAKH. Buibl
W3MEHUMBOCTH ; HEHACJIEACTBECHHAS M HACJICJICTBCHHAS.

MoaudukaniioHHas ~ M3MEHYUBOCTh. Poib  cpeasl B (OpPMUPOBAHUU
Moau(pUKAIMOHHON m3MeHYnBOCTH. Hopma peaknuu npusHaka. BapuarnmoHHbBIN ps
n BapuanuvoHHas kpuBas (B. MHoranncen). CBoiicTBa MOJIU(PUKAIMOHHOM
W3MEHUYMBOCTH.

I'enoTunueckass M3MeHUYMBOCTH. CBOMCTBAa T'CHOTUIIMUYECKONM W3MEHYHBOCTH.
Buasl reHOTUIIHYECKONM N3MEHYMBOCTH: KOMOWHATUBHAS, MyTallHOHHAS.



KomOunaTuBHas M3MEHUMBOCTh. Mei03 H TMOJOBOM MpOIECC — OCHOBA
KOMOMHATUBHON M3MEHUYMBOCTHU. POJIb KOMOMHATUBHOM M3MEHUUBOCTH B CO3/IaHUU
T€HETUYECKOr0 pa3HOo0Opa3us B mpejiesiax OJHOrO BUA.

MyTtauroHHass HW3MEHYMBOCTb. BuAbl MyTauuil: TE€HHbIE, XPOMOCOMHBIE,
reHoMHble.  CHOHTaHHBIE W HWHAYUUPOBAHHBIE  MyTaluu. SaepHele U
HUTOIUIa3MaTuyeckue mytanuu. CoMaTUUeCKWe M TMOJOBble MyTauuu. lIpuyuHbI
BO3HUKHOBEHUS MyTallil. MyTareHbl 1 UX BIUSHUE HA OPTaHU3MBbI. 3aKOHOMEPHOCTHU
MYTalMOHHOTO TpoIecca. 3aKOH TOMOJIOTMYECKUX PSAJ0B B HACIEACTBEHHOMU
m3menunBocty (H.W. BaBunos). BHesgepHas U3MEHUYMBOCTh U HACJIEICTBEHHOCTb.

Onucenemuxa U INUSEHOMUKA, pPONb  ONUSEHEMUYEeCKUx ¢hakxmopos 6
HAC1e008aHUU U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUIMOB.

JdemoHcTpanuun

IToptpertsr: I'. ne @pus, B. Moranncen, H. 1. BaBunos.

Tabmumpt u  cxembl: «Buabpl  u3MeHunBOCTHY», «MoauduxanyoHHas
U3MEHYMBOCThY», «KOoMOMHATUBHASI U3MEHUUBOCTHY, «Meho3y», «Ormiog0TBOPEHHEY,
«"eneTnueckue 3a001€BaHMS YEIOBEKa», «BUIbI MyTaIuiiy.

O6opynoBaHue: >XKHUBBIE M TrepOapHbIC SK3EMIUISIPhl KOMHATHBIX PAaCTCHH,
pucyHnku (potorpadun) KUBOTHBIX C Pa3TUYHBIMU BUJIAMH U3MEHUUBOCTH.

JlabopaTopHasi padota «lcciaeqoBanue 3akoHOMEPHOCTEH MOIUDUKAITTMOHHON
U3MeHYnBOCTH. [locTpoeHne BaprualilnOHHOTO PsAla U BApUALMOHHON KPUBOMY.

IIpakTnueckas padora «Mytammu y  gapo3oduisl  (Ha  TOTOBBIX
MUKpOIIpENapaTax)».

Tema 14. I'eneTuka 4esioBeKa

Kapuorun wyenoseka. MexayHapoaHass IIporpaMma HCCIEAOBAaHHUS T€HOMA
geoBeka. MeToapl M3y4eHUs TeHeTUKHU YeJIOBEeKa: TeHEAIOrHIeCKHM, OJIM3HEIIOBBIM,
HATOT€HETUYECKUM, TOMYJISAIUOHHO-CTATUCTUYECKUNA, MOJIEKYJIAPHO-TEHETUUECKUM.
CoBpeMEHHOE  ONpEAENICHHME  TI'E€HOTUNA:  IOJHOT€HOMHOE  CEKBEHHUPOBAHHE,
FEHOTUIIUPOBAaHUE, B TOM uucie ¢ nomombto [II[P-anamu3a. HacnencrBennbie
3a0oneBaHusl 4elloBeKa. [ eHHble M XPOMOCOMHBIC OO0JIe3HH denoBeka. bonesHu c
HACJICJICTBEHHOW MpPEeApacloIOKEHHOCTbIO. 3HAUY€HHE MEAUIIMHCKOW T'€HETUKH B
MPENOTBPAIICHNN W JICYEHWW TEHETUYECKUX 3a00JeBaHWN UeloBeKa. Meauko-
F€HETUYECKOE KOHCYJIbTUpOBaHUE. CTBONOBBIE KIETKU. [lOHATHE «Tr€HETHYECKOTO
rpy3a». DTHYECKHE aCHEKThbl MCCIEIOBaHUI B 00JIACTH PEAAKTUPOBAHUSI T'€HOMA U
CTBOJIOBBIX KJIETOK.

'enetnueckrie GakTOphl TOBBIIICHHOW YYyBCTBUTEIHLHOCTH YENOBEKA K
du3ruecCKOMy W XUMHUYECKOMY 3arpsi3HCHUIO OKpy»Xaromied cpensl. ['eHeTmueckas
MPEIPACIIONIOKEHHOCTD YEIOBEKA K MAaTOJIOTHUSIM.

JdemoncTpanuun



Tabmuupl u cxembl: «KapuoTun uenoBeka», «MeTolbl M3y4eHHUS T'E€HETUKHU
4yesioBeKay, «l eHeTruueckre 3a00JIeBaHuUs YETIOBEKAY.

IIpakTuyeckas padora «CoCTaBICHHE U aHAIU3 POJOCIOBHOMNY.

Tema 15. Cenrekuusi OpraHusMoB

JloMecTukamus v ceneKkuus. 3apoKICHUE CEIEKIMU U JOMECTUKALIMU. Y UYCHUE
H. 1. BaBuiiosa o LleHTpax MpoUCXOXKISHUS 1 MHOTOOOPa3Hs KYJIbTYPHBIX PACTEHHI.
Ponp cenexunu B cO3AaHUM COPTOB PACTEHUM M MOPOJ KUBOTHBIX. CopT, mopona,
TaMM. 3aKOH TOMOJIOTMYECKHX PSJ0B B HAcleACTBEHHOM wu3MmeHuumBoctu H. N.
Basunoga, ero 3HaueHue 1151 CEIEKIIMOHHON pabOThI.

Metonpl cenekunoHHOM paboThl. VMckyccTBeHHBIM 0TOOp: MaccoBBIM U
WHIMBUTyaJIbHBIN. DTanbl KOMOMHAIIMOHHOM cenekiuu. VcnbiTanue mpou3BoauTenei
no moToMCTBY. OTOOp MO TeHOTHUITY C MOMOIIBIO OIEHKH ()EHOTHIIAa MOTOMCTBA U
oTOOp MO reHoTHUIly ¢ momotnbio ananuza JIHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJ CeNEeKIIMOHHOM paboThl. PaguannoHHbIi
U XUMUYECKUI MyTareHe3 Kak UCTOYHUK MYTallui Y KyJIbTYpHBIX ()OPM OpPraHU3MOB.
Hcnonp30Banne reHOMHOTO peIaKTUPOBAHUS U METOA0B pekoMOuHaHTHBIX JIHK mist
MOJTYYEHHSI UCXOJTHOTO MaTepualia JJisi CEJIEKIUU.

[Tonyuenue TIOJTUTIIIOU/IOB. BuyTtpuBuaoBas rUOpUIN3aIIUS.
brnuskopoacTBEeHHOE CKpelMBaHue, WM HHOpUAUHT. HepoicTBeHHOE CKpeluBaHue,
Wi aytopuaur. ['eteposuc u ero npuyuHsbl. Mcnoias3oBaHue rerepo3uca B CEIEKIUH.
Otnanénnas rubpuauzanus. [Ipeogonenue Oecrionus MEXBHAOBBIX THOPHIOB.
JIOCTH>KEHUS CENEKIIUU PACTEHUI U )KUBOTHBIX. «3€1€Has pesonioyusy.

CoxpaHeHue U W3y4YeHHE F'€HETHYECKUX PECYPCOB KYJIBTYPHBIX PACTEHHU U UX
TUKAX POAMYEH IS CO3JaHUS HOBBIX COPTOB M THOPUIOB CEIIbCKOXO3SIMCTBEHHBIX
KyJIbTYyp. H3yuenue, coxpanwenue u YNpaejieHue 2eHemudeckumu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMBICIOBbIX  HCUBOMHBLIX 8  Yendax  VIYYUleHUs
CYUecmeyiomux U Cco30anusi HOBbIX NOPOO, JUHUL U KPOCCO8, 8 MOM HYUCle C
NPUMEHEHUEM COBPEMEHHbIX MemOo008 HAYUHbIX UCCe008aHUL, Nepedosvlx uoeu u
NnepcneKmuHbIX MexHOI02ULL.

JdemoncTpanuun

[Toptpers: H. U. Basumos, W. B. Mwuuypun, I'. [I. Kapneuenko, II. IL
Jlykpanenko, b. JI. Actaypos, H. bopnoyr, /1. K. benses.

Tabnutel 1 cxembl: «L{eHTpBI MPOUCXOXKIEHUS U MHOTO0Opa3usi KyJIbTYPHBIX
pacTeHuil», «3aKOH TOMOJOTHYECKHX pPSAJNOB B HACJIEACTBEHHONW H3MEHUYHBOCTHY,
«Metopsl cenexknmmy, «OtnanéaHas rudbpuauzanusy», «MyTtareHesy.

JlabopaTopHas paGora «/3yueHne cCOpPTOB KyJIbTYpPHBIX PACTEHUN U MOPOJ
JOMAIIIHUX KUBOTHBIX).

JlaGopaTopHasi padora «/3ydyeHrne METOT0B CEJICKIIUN PACTECHUM.

IIpakTuyeckas padora «IIpuBuBKa pacTeHUN».



Ikekypeusi «OCHOBHBIE METOJIBI M JIOCTHXKEHUSA CEJIEKIUMU PACTEHUU U
KUBOTHBIX (HA CEJICKIIMOHHYIO CTaHIINIO, TNIEMEHHYIO ()epMy, COPTOUCTIHITATEIIbHBIN
Y4aCTOK, B TEIJIMYHOE XO35UCTBO, B JIAOOPATOPUIO arPOYHUBEPCUTETA UIIM HAYYHOTO
LEHTpa)».

Tema 16. BuoTexH0JI0TMs U CHHTETHYECKAsI OMOJIOT U

OOBEeKTHI, HCMOJB3yeMble B OHUOTEXHOJIOTUH, — KIETOYHbIE U TKaHEBbIE
KYJbTYPbl, MUKPOOPTAHU3MBI, UX XapaKTepHUCTHKA. TpaauiimoHHass OUOTEXHOJIOTHUS:
xJieOoneyeHue, MOJy4YEeHUE KHCJIOMOJIOYHBIX MPOAYKTOB, BUHOJICJIHE.
Mukpobuonornyeckuid  cuHTe3. OOBEKTbl MHUKPOOHUOJIOTMYECKUX TEXHOJOTHUM.
[TpousBojicTBO Oenka, aMUHOKHUCIIOT U BUTAMUHOB.

Co3naHuve TEXHOJIOTUM M WHCTPYMEHTOB II€JICHANPABICHHOIO W3MEHEHUS U
KOHCTPYMPOBAHUSI T€HOMOB C IEJbIO MOJYyYEHUS OPraHU3MOB M HMX KOMIIOHEHTOB,
COJIEp KalllUX HE BCTPEUAIOIIHUECS B MIPUPOJIC OMOCUHTETUYECKUE MY TH.

Knerounass unHxeHepus. MeToabl KyJIbTypbl KIETOK W TKaHEW pACTCHUU H
KUBOTHbIX. Kpuobanku. Comatuueckas THOpHAM3AIMS W COMATHYCCKUM
smOpuorene3. lcmonbp3oBaHWe TaIlJIOWJAOB B CEICKIMU pacTeHui. [lonyuenue
MOHOKNIOHANbHBIX anmumein. Hcnonv3oeanue MOHOKIOHANbHLIX U NOJAUKIOHATbHBLX
anmumen 6 Mmeouyune. VICKyCCTBEHHOE OIUIOAOTBOpeHHE. PekoHCTpyKIius
SMIEKJIETOK M KJIOHUPOBAHUE >KMBOTHBIX. METOJ TpaHCIUIAHTALMU SIACP KIETOK.
Texnonoeuu 0300po@nenuss, KyIbMuBUPOBAHUs U MUKPOKIOHAIbHO20 DPA3SMHONMCEHUS
CeNbCKOXO3AUCMBEHHBIX KYIbMYP.

XpomMocoMHasi M TE€HHas WHXeHepus. VICKyCCTBEHHBII CHHTE3 T€Ha U
koHcTpyupoBanue pexkomOuHaHTHBIX JIHK. Cozoanue mpanceennvix opeanusmos.
JIOCTHIKEHMS Y TIEPCTIEKTUBBI XPOMOCOMHOM Y T€HHOW MH)XEHEPUU. DKOJIOTUYECKHUE U
ATUYECKHUE TMPOOJIeMbl TCHHOW WHKEHEPHH.

Menunuackue OuotexHojoruu. [loctrenomuas nudposas meauruHa. [1L[P-
TUarHocTuka. MeTa0oJIOMHBI aHanW3, TEHOLICHTPUUYECKHUH aHalu3 TMpoTeoMa
YeJI0BEKa JJI OLIEHKH COCTOSIHUSA €r0 340pOBbs. Vcnoib30BaHNE CTBOJIOBBIX KIIETOK.
Tapretnas tepanus paka. 3D-OuomHxeHepust s pa3paboTKu (pyHIaMEHTaTbHBIX
OCHOB MEJUIMHCKUX TEXHOJOTMH, CO3[aHUS KOMIUIEKCHBIX TKAHEW COYETAHHUEM
TEXHOJOTUN TPEXMEPHOTO OMOMPUHTUHTA W CKaQONIUHTa IS penieHus 3aaad
MIEPCOHAIN3UPOBAHHOW MEIULINHBI.

Co3nmanrve BEKTOPHBIX BAaKIMH C I1EJbl0 oOecreueHuss KOMOMHUPOBAHHOMN
3amuThl 0T BO3Oynuteneid OPBU, ycraHoBieHHE MOJEKYJISAPHBIX MEXaHU3MOB
dynkimonupoBanusi PHK-comepkamux BHpPYCOB, BBI3BIBAIOIIUX OCO0O OITACHBIE
3a00IeBaHUS YEIIOBEKA U JKUBOTHBIX.

JdemoncTpanuun

Tabmuubl u cxemsbl: «Vcnonb3oBaHHE MUKPOOPraHMU3MOB B MPOMBIILICHHOM
MPOU3BOACTBEY, «KnerouHas nHxkeHepus», «l €eHHass HHKEHEPUS.



JlabopaTopHasi padora «3yueHue 00bEKTOB OMOTEXHOIOTHUN.

IIpakTuyeckas padora «lloaydeHre MOTOYHOKUCITBIX TIPOTYKTOBY.

Ikckypeusi  «bHOTeXHONOTHMA — BaKHEWIas MPOW3BOAMTEIIbHAS — CHJIa
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTMYECKOE MTPOU3BOJICTBO)».



IHIJIAHUPYEMBIE PE3YJBbTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBLHIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycraHaBnuBaer TpeOOBaHUS K pe3yjbTaTaM OCBOCHHUS
oOydJarolmuMucs TporpaMM CpeaHero oOmero o0pa3oBaHUSA: JIMYHOCTHBIE,
MeTanpeMETHbIC U MPEIMETHBIC.

B cTpykType TUYHOCTHBIX PE3ylIbTATOB OCBOCHHUS MPOrpaMMBbI 1O OUOJIOTHUU
BBIZICJICHBI CIIEYIONIME COCTABIISIONIUE: OCO3HAHHE OOYYaIOUUMUCS POCCUMCKON
IPAXKJIAHCKON MJACHTUYHOCTH — TOTOBHOCTH K CAaMOPA3BUTHIO, CAMOCTOSITEIbHOCTH U
CaMOOIIPEACIICHUIO, Haiuyue Momueayuy K 00y4eHuIo OUOJIOTHH, YeleHanpasieHHoe
pazeumue BHYTPEHHUX YOEKJICHUM JMYHOCTH HA OCHOBE KJIIOUEBBIX IIEHHOCTEH U
UCTOPUYUECKUX TPAAUIMN Pa3BUTHS OHOJIOTHYECKOTO 3HAHUS, 20MOBHOCHMb U
cnocobonocms 00y4aroUIMXcsi pyKOBOJCTBOBATHCS B CBOEH JIESITEIbHOCTH IIEHHOCTHO-
CMBICIIOBBIMM YCTAaHOBKAMH, NMPUCYIIUMHU CHCTEME OHOJIOTHYECKOTO 00pa3oBaHMUs,
Hanuyue npagoco3HaHUsi IKOJIOTHUYECKON KYJIbTYpPbl, CHOCOOHOCMU cmagums eI U
CTPOUTH KMU3HECHHBIC TIJIAHBHI.

JIM4HOCTHBIC PE3yJIbTAThl OCBOCHUS MPOTPaMMBbI MO OHOJOTHH JOCTUTAIOTCS B
€AMHCTBE Yy4yeOHOM ¥ BOCHUTATENBHOW JIESITEIbHOCTH B COOTBETCTBUU C
TPaAUIIMOHHBIMU POCCUICKUMH COLIMOKYJIbTYPHBIMU, MCTOPUYECKUMH M JTYXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSMH, MPUHSATHIMU B OOIIECTBE NpPaBHWJIAMH M HOPMaMU
MOBEJCHUS] M CIOCOOCTBYIOT IIpolleccaM CaMOMO3HAHUS, CaMOBOCIHMTAHHUS U
CaMOpa3BUTHS, PA3BUTHUS BHYTPEHHEN MO3ULUN JIMYHOCTH, NATPUOTU3MA U YBAXKEHUS
K 3aKOHY U IPAaBOIOPSAJKY, YEJTOBEKY TpyAa U CTaplIeMy MOKOJIEHHUIO, B3aHMHOTO
yBOXCHHS, OEpPEKHOTO OTHOIICHHS K KyJbTYPHOMY HACJIECIUI0 W TPATUIUSM
MHOTOHAIlMOHAIBHOTO Haponaa Poccuiickonn denepanuu, NMpUPOSIE U OKPYKAIOIIEH
cpene.

JIM4HOCTHBIE PE3yIbTaThl OCBOCHUS yueOHOTO TpenmMeTa «bruonorus» TOJKHBI
OoTpakaTb TOTOBHOCTb UM  CIOCOOHOCTh OOYYaromIMXCS  PYKOBOJICTBOBATHCS
chopMUpOBAaHHON BHYTPCHHEH TMO3MUIMEH JHUYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{,  TO3UTUBHBIX  BHYTPEHHUX  yOEKICHUIH,  COOTBETCTBYIOIIHUX
TPaIUIIUOHHBIM IIEHHOCTSIM POCCHICKOTO 00111€CTBA, paCITUPEHHE )KU3HEHHOTO OTIhITa
U ONbITa JEATENbHOCTH B TMPOILIECCE peaIu3allii OCHOBHBIX HaNpaBJICHUN
BOCIIUTATENIbHOM JIESITENIbHOCTH, B TOM YHCJIE B YACTH:

1) rpakaIaHCKOT0 BOCTIUTAHNS:

c(hOpPMHUPOBAHHOCTh TPAXKTAHCKON TMO3UIUU OOYYAIOMIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOT'0O WJIEHA POCCUUCKOTO OOIIECTBA;



OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX MTPaB U 00s13aHHOCTEH, YBaKEHHUE 3aKOHA U
MPaBONOPSIAKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW NIE€SATEIBLHOCTH MPHU CO3/IaHUU YYEOHBIX
MPOEKTOB, pPEIICHUHM Y4eOHbIX U  [O3HABAaTENbHBIX  3aJay, BBINOJHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIOCOOHOCTH OMPEACNISITh COOCTBEHHYIO MO3UIUIO 110 OTHOIICHUIO K SBJICHUSM
COBPEMEHHOM KU3HU U OOBACHITH €€;

YMEHUE YYUTHIBAaTb B CBOUX JEHCTBUSAX HEOOXOAUMOCTh KOHCTPYKTHBHOIO
B3aUMOJICHCTBUS JIIOJICH C pa3HbIMU YOEXICHUSMU, KyIbTYPHBIMH IEHHOCTSIMHU U
COLMAJIBHBIM TTOJI0KEHUEM;

TOTOBHOCTH K COTPYAHUYECTBY B IIPOIIECCE COBMECTHOTO BHITIOTHEHHUS YUCOHBIX,
MO3HABATEJILHBIX U UCCIIEA0BATEIBCKUX 33/1a4, YBAXKUTEIILHOTO OTHOIIEHUSI K MHEHUIO
OMIMOHEHTOB MIPH OOCYXKJECHUU CIIOPHBIX BOTIPOCOB OMOJIOTUUECKOTO COACPIKAHUS;

TFOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU I€ATETbHOCTH;

2) IaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHUHCKON TPaKJIAHCKON HICHTUYHOCTH, MAaTPUOTHU3MA,
YBOKEHUS K CBOEMY HapOAy, UyBCTBA OTBETCTBEHHOCTH Tiepesl PonuHoi, ropioctu 3a
CBOM Kpau, CBOK PoaWHy, CBOW S3BIK W KYJIbTYpPy, HOPOLUIOE M HACTOSIIEE
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LHEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACIEOUI0O U NaMATHUKAM IPHUPOJBI,
NOCTHKeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYAE;

CIIOCOOHOCTD OILEHMBATh BKJIAJ POCCUMCKUX YUEHBIX B CTAHOBIICHHE U Pa3BUTHE
OMOJIOTHH, TIOHUMAHUS 3HAYCHHsS] OMOJIOTUH B MO3HAHUM 3aKOHOB MPUPOJIBI, B JKU3HU
YeJIoBeKa U COBPEMEHHOTO 00IIeCTBa;

uaeiiHas yOexJAEHHOCTh, TOTOBHOCTh K CIyXeHHI0O W 3amure (OTedecTsa,
OTBETCTBEHHOCTH 32 €T0 CyNL0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHME JTYXOBHBIX [IEHHOCTEN POCCHMCKOTO HApPO/a;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallMI0O W TPUHUMATh OCO3HAHHBIC pEIICHUS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOLICHUE K CBOUM POJIUTENSAM, CO3JaHUIO CEMBH HA OCHOBE
OCO3HAHHOTO NMPUHATHUS UEHHOCTEN CEMEUHOMN )KU3HU B COOTBETCTBUHU C TPAIULUSIMHU
HaponoB Poccuu;

4) 3cTETHYECKOr0 BOCIIMTAHMS

ACTETUYECKOE OTHOILIEHHE K MHUPY, BKIIOYAas SCTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIOPTA, TPY1d, OOIIECTBEHHBIX OTHOIIEHUI;

MMOHUMAaHHE 3MOLMOHAIIBHOTO BO3CUCTBHS KUBOW MPUPOJIBI U €€ IEHHOCTH;



TOTOBHOCTh K CaMOBBIPDAQKEHUIO B pa3HBIX BHJIAX HCKYCCTBA, CTPEMIJICHUE
MPOSIBIISITh KAYECTBA TBOPUYECKOU JIMYHOCTH;

S) ¢mu3uueckoro BocnUTaHHUSA, (POPMHUPOBAHUA KYJBTYPblI 310POBbS H
IMOIMOHATBHOTO 0JIArONOJIyYHs:

MMOHUMAaHKE U peau3aius 3[0pOBOro u 0e3omacHoro odpasa >ku3HU (30POBOE
MUTaHUe, COOJIOICHNE TUTUEHUYECKUX MPABWI U HOPM, COATaHCUPOBAHHBIN PEXUM
3aHATHM M OTAObIXa, peryispHas (u3MYecKas aKTHUBHOCTb), OEpeXHOro,
OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (DU3UUYECKOMY H
MICUXUYECKOMY 3/I0POBBIO;

NMOHUMAHUE I1IEHHOCTH TpaBWI HWHAWBUIYAJLHOTO U  KOJUIEKTUBHOTO
0€30MacHOr0 MOBEJACHUS B CUTYAIIUSAX, YIPOXKAIOITUX 3/I0POBBIO U KU3HU JIIOJIEH;

OCO3HAHHUE TMOCJEACTBUM W HENPHUATHS BPEAHBIX MPUBBIYCK (yHOTpeOJeHUs
AJIKOTOJIsI, HAPKOTHUKOB, KYpEeHUS );

6) Tpy10BOr0 BOCIMTAHMS

TOTOBHOCThH K TPY/ly, OCO3HAHUE IICHHOCTH MacTEpPCTBa, TPY10I00HU¢E;

TOTOBHOCTh K AaKTUBHOW JICSITEIBHOCTH TEXHOJOTMYECKOH U COIMaIbHOU
HAIPaBJIEHHOCTH, CIOCOOHOCTh WMHHIIMUPOBATH, TUIAHUPOBATH W CAMOCTOSTEIIBHO
BBITIOJIHSITH TAKYIO 1€ TEIbHOCTB;

UHTEpPEC K pa3IuyHbIM chepaMm mnpodecCHOHAIBHOW NESITEIHHOCTH, YMCHHE
COBepIaTh OCO3HAHHBIN BBIOOP OyayIiei npodeccruu u pean30BbIBaTh COOCTBEHHbBIE
KU3HEHHBIE TUIAHbI;

FOTOBHOCTh M CIIOCOOHOCTh K OO0Opa3oBaHUI0O W CcamMoOOpa3oBaHUIO Ha
IPOTSHKEHUU BCEH )KU3HU;

7) 3K0JIOrMH4eCKOro BOCIIMTAHMS

HKOJIOTHYECKH 11€JI€CO00pa3HOE OTHOIICHHE K MPUPOJE KaK MCTOUYHUKY JKU3HU
Ha 3eMJie, OCHOBE €€ CyIlIeCTBOBaHUS;

MOBBIIIICHUE YPOBHSA OKOJOTUYECKOW KYJIbTYphl: NPHOOPETEHHE OIbITa
IJIAHUPOBAHUSA MOCTYIKOB U OLIEHKU UX BO3MOKHBIX MOCJIEACTBUH JJIs1 OKPYKAIOLIEn
Cpenbl;

OCO3HAHHE TJIO0AJTBHOTO XapaKTepa 3KOJIOIMYECKUX Mpo0ieM U MmyTed ux
pelieHus;

CIIOCOOHOCTH UCTIONB30BATh MPHUOOPETAEMBIE MTPU N3YUCHUHN OUOJIOTUH 3HAHUS U
YMEHUS MPU PEIICHUH MTPOOJIEM, CBSI3aHHBIX C PAallMOHATBHBIM IPUPOIOTIOIH30BAHUEM
(cobmromeHne TmpaBUl TOBENCHUS B TPHUPOJAE, HAMPABICHHBIX HA COXpPaHEHUE
PaBHOBECHS B 9KOCUCTEMAX, OXpPaHy BUJOB, SKOCUCTEM, OMOC(EpHI);

AKTUBHOE HENPHUATHE JECUCTBUN, MPUHOCIIIUX BPEA OKPYKAIOIIECH NPUPOIHOU
cpene, yMEHHE NPOTHO3MPOBATH HEOIATONMPHUSATHBIC SKOJOTUYECKHE TOCIICACTBUS
NpEeANTPUHUMAEMBIX JIEMCTBUNA U MIPEIOTBPAILATh UX;



HaJIMYHUE PA3BUTOTO SKOJOTHYECKOTO MBINUICHUS, YKOJIOTHYECKON KYJIBTYPHI,
OTIBITA ESATEILHOCTH SKOJOTHUECKON HAIMPABICHHOCTH, YMEHHS PYKOBOICTBOBATHCS
MM B TIO3HABATEIbHOW, KOMMYHUKATUBHON M COITMAIBLHON MPAKTUKE, TOTOBHOCTH K
YYaCTHIO B IPAKTUICCKOM NESITEILHOCTH KOJIOTHUESCKON HAIIPaBICHHOCTH,

8) HeHHOCTH HAYYHOr 0 MO3HAHUA:

c(OpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO DPa3BUTHS HAYKHM M OOIIECTBEHHOW IPaKTUKH, OCHOBAHHOTO Ha JIHAJIOTe
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHUPE;

COBEPIIIEHCTBOBAHHUE S3BIKOBOH M YHTATEIbCKOW KYJIBTYPHI KakK CpEACTBa
B3aMMO/ICHCTBHS MKy JIFOJIBMH | TIO3HAHUS MUPAa;

NOHMMAaHWE CHeHU(PUKH OWOJIOTMM KaK HAayKH, OCO3HaHUsS € pOoau B
(GOpMHUpPOBAaHUN PAINMOHATLHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU IEJIOCTHOTO
npecTaBieHuss 00 OKpYXKAalIIeM MHpPE KaK O CIMHCTBE MPHUPOIbI, YEIOBEKA W
oOmecTBa, B TO3HAHWM TPUPOJHBIX 3aKOHOMEPHOCTCH | PEIICHHH TMPoOJIeM
COXPaHECHUS PHUPOTHOTO PAaBHOBECHS;

yOeXKAEHHOCTh B 3HAYUMOCTH OHWOJIOTMHM JIII COBPEMCHHOHN IIMBHJIM3AIUU:
oOecIieueHUsT HOBOTO YPOBHS pa3BUTHUS MEIWIIMHBI, CO3JaHUE IEPCIECKTUBHBIX
OMOTEXHOJIOTH, CIIOCOOHBIX PelIaTh PECYPCHBIC POOJIEMBl PA3BUTHSI YEJIOBEUCCTRA,
MOWCKa TyTEeH BBIXOJa M3 TJOOAIBHBIX JKOJOTHYCCKHX MPOOJIEeM M OOecredeHUs
nepexo/ia K yCTOMYMBOMY Pa3BUTUIO, PAIIMOHATLHOMY MCIOJIB30BAHUIO MPUPOIHBIX
pecypcoB U GOpPMHUPOBAHUIO HOBBIX CTaHAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJYYCHUH OMOJIOTMUECKUX 3HAHUM B 1IEJISX MOBBIIICHUS
oOmiel KyJIbTypbl, €CTECTBEHHO-HAyYHOW TIpaMOTHOCTH, KaK COCTaBHOM YacTu
(GYHKIIMOHAIBHOM T'PaMOTHOCTH OOydYaromuxcs, (GOpMUPYEeMOH TP H3YUCHUU
OHOJIOTHH;

MOHMMAaHHE CYIIHOCTH METOJOB MO3HAHUSA, HMCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH UCTIOIB30BaTh MOJIy4aeMble 3HAHUS I aHATIN3a U O0BSICHEHUS
SBJICHUN OKPY>KAIOIIETO MUpa M MPOUCXOMASIIUX B HEM U3MEHEHUHN, YMEHHE JIeNaTh
000CHOBaHHBIC 3aKIIFOYCHHSI HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIUXCS JTAHHBIX C
1[EJbI0 TIOJTYYCHHSI IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIOJb30BaTh OWOJOTUYECKUE 3HAHMS IS
penieHus MpooJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHHWE IIEHHOCTH HAYYHOU JEeSATEIHHOCTH, TOTOBHOCTH OCYIIECTBISTH
MPOCKTHYIO M MCCIIEOBATEIIBCKYIO ACSTEIHPHOCTh WHANBUYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTh K  HENPEPBHIBHOMY  OOpa3oBaHUI0 U
caM000pa30oBaHUIO0, K AaKTUBHOMY TIIOJYyYCHHIO HOBBIX 3HAaHWUW 1O OWONOTHH B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJIbTATbBI



MeranpenMeTHbIe pe3yJabTaThl OCBOCHHUS y4deOHOro mnpeamera «buomorusy»
BKJIFOYAIOT: 3HAYUMbIC JUII  (OPMHUPOBAHUS MHUPOBO33PECHHUS  OOYUAFOIIHXCS
MEXIUCITUTUIMHAPHBIC (MEKIIPEAMETHBIC) OOIEHAYYHbIC TTOHATHS, OTPaKAOIINE
IIEJIOCTHOCTh HAayYHOW KapTUHBI MHUpPAa W CHCHU(PUKY METOAOB ITO3HAHUSA,
HCITIOJIb3YeMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHs, SBICHHE, IPOIECC,
CUCTeMa, HAy4YHBIA (HaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHSI,
HCCIIeI0BaHNe, HAOIOEHNEe, U3MEPECHHE, SKCIICPUMEHT U JPYTHEC); YHHBEPCAIbHBIC
yuyeOHbIe JeWcTBUS  (TIO3HABaTENbHBIC, KOMMYHHUKATHUBHBIC, PETYISITUBHEIC),
oOecrieunBaromuye (GopMupoBaHue (YHKIIMOHATBLHONH TPAMOTHOCTH M COIMAILHOMN
KOMIIETEHIIUN 00YUaIOIINXCST; CTOCOOHOCTh 00YUaIOIINXCsl UCTIOIB30BaTh OCBOCHHBIS
MEXTUCIMIUIMHAPHBIC, MHUPOBO33PCHUYCCKUE 3HAHWS WM YHHUBEpCAJbHBIC Y4cOHBIC
JICHCTBUS B MTO3HABATEIILHON U COIIMAILHON TIPAKTHKE.

B pesynbrate nzydeHus OMOIOTHN Ha YPOBHE CpPeHEro oo1ero oopa3oBaHus y
oOyyarorerocsi OyayT cOpMUPOBaAHBI MMO3HABATENILHBIC YHUBEPCAIbHBIC y4YCOHBIC
JCHCTBUS, KOMMYHHKATUBHBIC YHUBEpCAIbHBbIC ydeOHBIC ICHCTBUS, PEry/IsTHBHBIC
YHUBEPCAJIbHBIC YUeOHBIC JICHCTBUS, COBMECTHAS JICATCILHOCTD.

MeranpeIMEeTHbIE PE3YJIbTaThl OCBOCHHUS TMPOTPAMMBI  CPEAHETO  O0OIIEro
00pa30BaHUS OJKHBI OTPAXKATh:

OBiajieHNe YHUBEPCAJIbHBIMHU Y4eOHBIMU N03HABATEIbLHBIMHU AeHCTBUAMM:

1) 6a30Bble JJOrHYECKHe TeCTBHS:

CaMOCTOATEIbHO  (QopMyIUpoBaTh M aKTyaJlU3UpoBaTh  MpodIiieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUU 3HAHUN NPUEMBI JIOTUYECKOTO MBIIIICHUS
(amanu3a, cuHTE3a, CpaBHEHHUS, KiacCH(pHUKAIMU, 000OIICHHS), PACKPHIBATH CMBICI
OMOJOTUYECKUX TOHATUN (BBIACIATh MX XapaKTepHble MPHU3HAKH, yCTaHABIMBATH
CBSI3M C IPYTUMU TTOHATHUSIMU);

OTpeNeNsITh I JeATeTbHOCTH, 3aJaBas IMapaMeTpbl W KPUTEPUU UX
JTOCTHXKEHUSI, COOTHOCUTH PE3YJIBTATHI JACSITEIILHOCTH C TIOCTABICHHBIMU TEISIMU;

MCIIOJIb30BaTh OWOJIOTUYECKUE TOHATUS IS OOBICHEHHsS (DAKTOB U SIBICHUUN
YKWBOU IPUPOJBI;

CTPOUTH JIOTHYECKHE pacCyXIeHus (MHIYKTUBHBIC, JEIyKTHUBHBIC, IO
aHAJIOTHH), BBIBISATH 3aKOHOMEPHOCTH M TIPOTHUBOPEYHS B paccMaTpUBAEMBIX
SBJICHUSX, (DOPMYITMPOBATH BHIBOJIBI M 3aKITIOUCHUS;

MPUMEHSTh CXEMHO-MOJICNIbHBIE CPEJCTBA JJISA MPEACTABICHUS CYIIECTBEHHBIX
CBsI3€i M OTHOIIICHU B U3y4aeMbIX OMOTOTUYECKUX 00BEKTAX, a TAK)KE MPOTUBOPEUNH
Pa3HOTO POJia, BBISBJICHHBIX B PA3IMYHBIX MHGOPMAIIMOHHBIX HCTOYHHUKAX;

pa3pabaTpiBaTh IUIAH PEIICHUS MPOOJIEMBbl C y4E€TOM aHaiIu3a WMEIONUXCS
MaTepHATBHBIX K HEMAaTePUATbHBIX PECYPCOB;



BHOCHTHh KOPPEKTUBBI B JI€ATEIBHOCTh, OIEHUBATh COOTBETCTBHE PE3yJIbTATOB
LEJSIM, OIICHUBATh PUCKU TOCIEICTBUI ACSITETbHOCTH;

KOOPAMHHUPOBATH M BBHIMIOJHATH PaOOTy B YCIOBHUSX PEAbHOTO, BUPTYaTbHOTO H
KOMOMHHMPOBAHHOTO B3aMMOCHCTBHS,

pa3BUBaTh KPEATHBHOE MBINIJICHHUE NP PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 06a30BbIe HCCJIEA0BATEIbCKUE eHCTBHS:

BJIa/ICTh HaBBIKAMH Y4eOHO-MCCIIEOBATEICKON W MPOEKTHOW NEATEIbHOCTH,
HaBbIKAMHM  pa3pelieHuss  npobjieM, CHOCOOHOCTbIO UM TOTOBHOCTBIO K
CaMOCTOSITETLHOMY TIOMCKY METOJOB PEIICHUs] MPaKTUYECKUX 3a/ad, MPUMEHEHHIO
pa3IMYHBIX METOAOB IMO3HAHUS;

MCTIOJIh30BaTh PA3IMYHbIC BHJIBI AESATEILHOCTH IO TIOJYUYEHUIO HOBOTO 3HAHUS,
€ro MHTEpIpeTalny, MPeoOdpa3oBaHUIO0  PUMEHEHHUIO B yYEOHBIX CUTYyAIUsIX, B TOM
YHCIIe TIPY CO3/IaHNUU YUEOHBIX U COIMATILHBIX MMPOCKTOB;

dopMuUpOBaTH HAYYHBIH THUI MBIIUICHHUS, BIaJeTh HAYYHOW TEPMUHOJIOTHEH,
KITFOYEeBBIMU TIOHATHSMHU U METOJAMH;

CTaBUTh ¥ (OPMYITUPOBaTh COOCTBEHHBIC 3aJaud B 00pa30BaTEIBHON
TESTENLHOCTH U )KU3HCHHBIX CUTYaIIHSX;

BBISIBIIATh NIPUYUHHO-CIICACTBCHHBIE CBS3M W aKTyallu3UpOBaTh 3aaady,
BBIJIBUTATh THIOTE3Y €€ PelIeHNs, HAXOUTh apryMEHTBI JIJIsl I0Ka3aTeIbCTBA CBOMX
yYTBEPKJEHUH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH PEIICHUS;

aHAM3UPOBATH MOJIYYEHHBIE B XOJI€ PEIICHUS 3a/1a4H Pe3yJIbTaThl, KpUTHIECKU
OLICHMBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSX;

J1aBaTh OLICHKY HOBBIM CUTYaIIUsIM, OLIECHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh IIEJICHANPABICHHBIA MOUCK TEpeHoca CPEACTB M CIOCOOOB
JEHCTBUS B TPO(ECCHOHATIBHYIO CPENY;

YMETh TEPEHOCUTh 3HAHUS B ITIO3HABATEIBHYI0 M MPAKTUYECKYIO 00JaCTU
KU3ZHEEATEITHLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTEH;

BBIIBUTaTh HOBBIE HJEU, NpeiJiaraTb OpPUTMHAIbHBIC MOAXOJbl W PpEIICHHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, TOMYCKAIOI1E aIbTePHATUBHBIC PEILICHUSI.

3) padora ¢ ungopmanmeii:

OpPUEHTHUPOBATHCS B Pa3IMYHBIX MCTOYHUKAX HMHPopManuu (TEKCTe y4eOHOTO
nocobusi, HAY4YHO-TIOMYJSIPHOM  JuTepaType, OHOJOTMYECKHX  CJIOBapsAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax naHHBIX, B LHTepHeTe), aHaIM3UpOBAThH
MH(GOPMAIUIO Pa3IMYHbIX BUIOB U (OPM MPECTaBICHUS, KPUTHUECKH OLIEHUBATDH €€
JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

(GopMynupOBaTh 3ampochl M MPUMEHSATH Pa3IMYHbIE METOABI MPU TOUCKE U
otOope Omomornyeckoi wHpOpMaUU, HEOOXOMUMOW Il BBHITIOJHEHUS Y4eOHBIX
3ajay;



npuoOpeTaTh OMBIT UCIOJB30BaHUSA  HUHPOPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJOTUH, COBEPUICHCTBOBATh KYJbTYPY AKTMBHOI'O HCIOJIb30BAHUS PA3IHYHBIX
MTOUCKOBBIX CUCTEM;

CaMOCTOATEJIbHO  BBIOMpaTh  ONTUMAJIBHYIO  (QOpMy  MpeacTaBICHUS
Oounonornyeckoil nHpopmauu (Cxembl, rpa@uKu, TUarpaMmbl, TaOIHIIbI, PUCYHKH U
Apyroe);

WCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEICTBA MPU padOTe ¢ OMOJIOrMUECKOM
nHpopMaleit: NpUMEHAITh XUMHYECKHEe, (PU3UUYECKUEe M MAaTeMaTUYECKUE 3HAKU U
CUMBOJIbI,  (opmynbl,  abOpeBHaTypy, HOMEHKJIATYpY,  HCIOJB30BaThb U
npeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIUYECKHE CPEJICTBA HATJISATHOCTH;

BJIAJICTh HaBBIKAMU PACTIO3HABAHUS U 3alIUTHI HHPOpMAIHU, HHPOPMAIITMOHHOM
0€301acCHOCTU JTUYHOCTH.

OBJaeHne YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMU JeHCTBUSIMH:

1) obmeHue:

OCYHIECTBIISITh KOMMYHHUKAIIMU BO BCeX cdepax >KU3HHU, aKTUBHO Y4aCTBOBAThH B
Uanore WiM JUCKYCCHUM IO CYIIECTBY OOCYXKIaeMoil TeMmbl (yMeHHE 3a7aBaTh
BOMPOCHI, BBICKA3bIBATh CYKJEHUS OTHOCUTEIBHO BBIMOJHEHUS TIpejiaraeMoun
3a/1a4M, YYWUTHIBAaTh WHTEPECHl M COTJIACOBAHHOCTH MO3HIIMN JAPYTHMX YYaCTHUKOB
JUanora Wid JUCKYyCCHH);

pacno3HaBaTh HeBepOalbHbIE CpEJCTBAa OOIIEHUS, TOHUMAaTh 3HAYCHUE
COLIMAJIbHBIX 3HAKOB, MPENOCHIIIOK BOSHUKHOBEHU KOH(MIMKTHBIX CUTYallUl, YMETh
CMSTYaTh KOH(DIJIUKTHI U BECTU MIEPETOBOPHI;

BJIQJIETh PA3JIMYHBIMU CHOCOOAMU OOIIEHHS W B3aUMOJEUCTBUS, MOHUMATh
HaMEPEHUS IPYTUX JIOJICH, TPOSBIATh YBAXKUTEIHHOE OTHOLIIEHUE K COOCCETHUKY U B
KOpPpeKTHOH hopMe popMyTupoBaTh CBOU BO3PAKECHUS;

pa3BEPHYTO M JIOTHYHO H3JIaraTh CBOIO TOYKY 3PEHHS C HCIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB.

2) COBMeCTHASI 1eITeJIbHOCTD:

MOHUMATh M HCIIOIB30BaTh NMPEUMYIIECTBA KOMAHIHOW W WHIWUBUIYaTbHOMN
paboThl MpU perieHNH OMOJOTHYECKON MPOoOIeMbl, 00OCHOBBIBATH HEOOXOAMMOCTD
MPUMEHEHUS TPYNIOBBIX (hOPM B3aUMOCHCTBUS MIPH PEUICHUU yU4eOHOM 3a/1a4u;

BHIOWpATh TEMAaTUKy M METOJBl COBMECTHBIX NEUCTBHM C Y4E€TOM OOIMX
MHTEPECOB U BO3MOKHOCTEHN Ka)KJIOT0 Yi€Ha KOJUJIEKTHUBA;

OpUHUMATh  II€IM  COBMECTHOW  JICSTENBHOCTH,  OpPraHWU30BBIBATH U
KOOPJIMHUPOBATh JEUCTBUS MO €€ JOCTHKCHHUIO: COCTAaBJISITh IUIAH JICHCTBHM,
pacrpenensTh poiau ¢ YYETOM MHEHUM YYaCTHUKOB, OOCYXIaTh pPE3yJIbTaThl
COBMECTHOM padoThI;

OIICHMBATh KAYECTBO CBOETO BKJIAJA M Ka)XJIOT0 YYaCTHHKA KOMaHJbl B OOIIUIA
PE3YNIBTAT MO Pa3paboOTaHHBIM KPUTEPHUSIM;



npejyiaratb HOBBIE MPOEKTHI, OIEHUBAaTh WJAEH C TO3UIUMU HOBU3HBI,
OPUTHMHAIILHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYLIECTBJISITh MO3UTHBHOE CTPAaTETMYECKOE IMOBEACHUE B  Pa3IMYHBIX
CUTYaIUsX, IPOSIBISATH TBOPUYECTBO U BOOOPAKEHUE, OBITH HHUIIUATUBHBIM.

OBJajieHNe YHMBEPCAJIbHBIMY PeryJATHBHbIMU IeHCTBUSIMU:

1) camoopranu3anusi:

WCIIOJIb30BaTh OMOJOTUYECKUE 3HAHUS JIJIs BBISIBIICHUS POOJIEM U UX PEIICHUS B
KU3HEHHBIX U YUYCOHBIX CUTYaIIUSIX;

BBIOMpaTh HA OCHOBE OMOJOTUUECKUX 3HAHUMN 11€JIEBbIE U CMBICIIOBBIE YCTAHOBKU
B CBOMX JICHCTBUSIX U MTOCTYMKAX MO OTHOIIECHUIO K )KUBOU MPUPOJIE, CBOEMY 3/I0POBBIO
U 3JI0POBBIO OKPYKAIOIIHNX;

CaMOCTOSATEJIbHO OCYILIECTBISATh IMO3HABATENbHYIO JCSTENbHOCTD, BBISBISITH
npoOJieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIC 3a7a4yM B 00pa3oBaTEIbHOMU
NESATeIbHOCTH Y KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEJIbHO COCTAaBIISATDH IJIAH PEIICHUs] MPOOJIeMbl ¢ YYETOM HUMEIOLTUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEATIOYTCHHH;

JlaBaTh OIIEHKY HOBBIM CUTYAITUsIM;

pacuIupsTh paMKH y4eOHOTO NMpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUIH;

JIeaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €0, OpaTh OTBETCTBEHHOCTH 32
peuieHue;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CIoCcOOCTBOBATH (POPMUPOBAHUIO U MPOSBICHUIO IIUPOKOHN IPYAUIIMHN B PA3HBIX
00JacTsX 3HAHUM, MOCTOSHHO TOBBINIATH CBOW 0Opa30BATENbHBIA W KYJIbTYpPHBIN
YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaThb OLIEHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHBBI B JAESTEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIa/IETh HABBIKAMH MMO3HABATEIBHONU PeIIEKCUN KaK OCO3HAHUS COBEPIIAEMbBIX
JNEUCTBHUI U MBICIIMTEIIbHBIX IIPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHUI, UCIIOJIb30BATh
puéMBbI pedIECKCUU TSl OLIEHKH CUTYaIlMU, BEIOOpA BEPHOTO PEIICHHUS;

yMETh OLEHHUBaTh PUCKHM MU CBOEBPEMEHHO MPUHUMATh PEIICHUS MO0 HX
CHUKEHUIO;

MPUHUMATh MOTHUBBI W apryMEHTbl JPYIHMX IIpU aHalIu3e pe3yibTaToB
NEeATEeNbHOCTH;

3) mpuHsITHE Ce0sl M IPYTrHUX:

MIPUHUMATH Ce0s1, MOHUMAasi CBOM HEJJOCTATKU U TOCTOMHCTBA;

MPUHUMATh MOTHUBBI W apryMEHTbl JPYIMX TIpU aHaldu3e pe3yibTaToB
NEeATEeNbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JAPYTHX HA OLIUOKHU;



pa3sBUBATHb CIIOCOOHOCTH ITOHUMATh MHP C IMO3UIHUH APYTOro 4€ji0BCKa.

NPEAMETHBIE PE3YJIBTATBI

[IpeameTHble pe3yabTaThl OCBOCHHUSI COJEpXKaHUS ydeOHOro TmpeameTa
«buonorusy» Ha yriyoJI€HHOM ypOBHE OPUEHTUPOBAHBI HA 00ecreueHre MPoPUILHOTO
o0ydeHnus oOydaroniuxcst ouonorud. OHU BKIIIOYAIOT: crieliuduuecKue s OUoIoruu
Hay4YHbIC 3HAHUS, YMEHHUSI U CIOCOOBI JACHCTBUM MO OCBOCHHUIO, MHTEPHpPETALUHU U
npeoOpa3oBaHUI0 3HAHUM, BUJIBI JEATEIBHOCTU MO MOJYYCHUIO HOBBIX 3HAHUU U UX
MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX, a TAKXKE B PEaJbHBIX KM3HCHHBIX CUTYyaIUsX.
[IpenmeTHBIE pe3yabTaThl IPEACTABICHBI IO TO1aM W3yUYCHMUS.

[IpeamerHbie pe3ynbTaThl OCBOeHUs yueOHoro mnpeamera «buomorus» B 10
Kjlacce NOJKHBI OTPAXkKaTh:

c(hOpMUPOBAHHOCTh 3HAHUN O MECTE U POJIK OUOJIOTUU B CUCTEME €CTECTBEHHBIX
HayK, B (GOPMUPOBAHUM €CTECTBEHHO-HAYYHON KapTHHBI MUpPa, B MO3HAHUH 3aKOHOB
OPUPOJLI U PElIeHUH MPOoOJeM PAIMOHAIBHOTO MPHUPOJIOIOIL30BaHUSA, O BKJIAJE
POCCUNCKHUX U 3apyOCKHBIX YUEHBIX B Pa3BUTHE OHMOJIOTHH;

BJIQJICHUE  CUCTEMOW  OWOJIOTMYECKHWX  3HAHWUM, KOTOpash  BKJIIOYACT:
OCHOBOIIOJIAraroIne OUOJIOTUYECKUE TEPMUHBI M TIOHATHS ()KU3Hb, KJIETKA, OPraHUu3M,
MeTaboIu3M, rOMEOCTa3s, caMOperyisuus, CaMOBOCIIPOU3BEJEHHUE,
HACJIEICTBEHHOCTh, HM3MEHYMBOCTb, POCT M PAa3BUTHUE), OUOJOTUYECKHE TEOPUHU
(xnerounas teopust T. llIBanna, M. Illneiinena, P. BupxoBa, XxpomocoMHasi Teopus
HacyieacTBeHHocTH T. Moprana), yuenust (H. V1. BaBuioBa — o rieHTpax MHOT00Opa3usi
U TIPOUCXOXKJECHUSA KYJIbTYPHBIX pACTeHUM), 3aKOHbI (eAMHOOOpa3usi MOTOMKOB
NEPBOTO MMOKOJIEHHUS], PACIIECINICHUS, YUCTOTHI TAMET, HE3aBUCUMOTI'O HacyeoBaHus I .
Menpensi, TOMOJOTMYECKHX pSIAOB B HACIEACTBEHHOM wu3MeHunBocth H. H.
BasuiioBa), mpuHUIMIIBI (KOMILUIEMEHTAPHOCTH);

BJIAJCHUE OCHOBHBIMM METOJAMHU HAY4YHOTO II03HAHUS, HCHOJIb3yEMBIX B
OMOJOTUYECKUX  MCCIENOBAHUAX JKUBBIX OOBEKTOB (OMUCAaHWE, HW3MEpPEHHUE,
HaO0JI0/ICHHE, SKCTICPUMEHT);

YMEHHUE BBIIEIATh CYIIECTBEHHbIE MPU3HAKUA: BUPYCOB, KJIETOK IMPOKAPUOT U
AYKapHOT, OJHOKIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, B TOM YHCIIe OAKTEpHIA,
rpubOB, PaCTCHH, >KHBOTHBIX W YEJIOBEKA, CTPOCHUS OPraHOB M CHUCTEM OPraHOB
pacTEHUi, KUBOTHBIX, YEJIOBEKA, MPOLIECCOB KU3HENEATEIIbHOCTH, MPOTEKAIOIINX B
OpraHu3Max PacTeHHI, KUBOTHBIX U YEJIOBEKa, OMOJIOTHYECKHUX MPOIIECCOB: 0OMEHa
BEIECTB (MeTaboJMM3M), TPEBpAIEHUS DHEPTUH, OpOXKEHHs, aBTOTPODHOTO W
reTepoTpoHOTO TUIIOB THUTAHUS, (OTOCHHTE3a M XEMOCWHTE3a, MHUTO03a, Meho03a,
raMeTroreHe3a, SMOpHUOreHe3a, MOCTAIMOPUOHAIBHOTO PA3BUTHS, PA3MHOMXKEHUS,



WHIUBUIYAJIbHOTO PAa3BUTHA OpraHu3Ma (OHTOr€HE3a), B3aUMOJCHCTBUS T€HOB,
reTepo3nca, HCKYCCTBEHHOI'O 0TOOpa;

YMEHHUE YCTaHABIMBATh B3aUMOCBS3M MEXAY OpPraHOMJAMH KJIETKH MU HX
(YHKUUSAMH, CTPOEHUEM KIIETOK pa3HbIX TKaHEH W UX (PYHKIUSIMHU, MEXKIY OpraHaMu
U CUCTEMaMM OpPraHOB y PACTEHHI, )KMBOTHBIX U YEJIOBEKA U UX PYHKUHUAMH, MEXKIY
CUCTEMaMHU OPraHoB U MX (QPYHKIUSMHU, MEXKJY dTanaMud oOMeHa BELIECTB, dTanaMu
KJIETOYHOTO LHMKJIA U KU3HEHHBIX IUKIOB OPraHMW3MOB, 3TalaMu 3MOPHUOHAIBHOIO
pa3BUTHSI, TEHOTUIIOM U (PEHOTUIIOM, (PEHOTUIIOM U (haKTOpaMu Cpelibl OOUTAHUS;

YMEHHE BBISBIATh OTIIMYUTEIbHBIE MPU3HAKU >KUBBIX CHUCTEM, B TOM YHCIIE
pacTeHuil, >)KUBOTHBIX U YEJIOBEKa;

YMEHHE HCIMOIb30BaTh COOTBETCTBYIOUIME ApPTryMEHTHI, OHOJIOTMYECKYIO
TEPMHUHOJIOTUIO WM CHMBOJIMKY JIJISl JTOKA3aTeIbCTBAa POJACTBA OPTraHU3MOB PAa3HBIX
CUCTEMaTHYECKUX TPYIIIL;

YMEHHE pellaTb OMOJOTMYECKHE 3aJlayM, BbISBIATh NPUYUHHO-CJIEJACTBEHHBIC
CBSI3M MEXJy MCCIEAYEMbIMU OMOJIOTMYECKHMHU MPOLIECCAaMU U SIBJICHUSIMU, JIE€NaTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUHM MOJYYE€HHBIX PE3yJIbTaTOB;

YMEHHE BBITIOJIHATH JabOpaTOpHbIE U MpaKTUYeCKHe paboThl, COOJI0IAThH
npaBuiia Mpu padoTe ¢ y4eOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIJIBUTaTh THUIOTE3bl, MPOBEPATh HUX OKCHEPUMEHTAIbHBIMU
cpenctBamu, (HOpMyIUpPYsS I1edb HCCIEJOBaHUS, AaHAIMU3UPOBATH TMOJYYECHHbBIE
PE3yNbTATHI U JENIaTh BHIBObL;

yMEHHE YYacTBOBaTh B Y4YEOHO-HCCIEAOBATENbCKOW paboTe 1Mo OHOoJIOTHH,
HKOJIOTUM U MEIUIIMHE, MPOBOJMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, U
MyOIMYHO MPEICTABISATD MMOJYYECHHBIE PE3YIbTaThl HA YUYCHUYECKUX KOH(DEPEHIIUIX;

yYMEHHE OLIEHUBATh 3TUYECKUE ACTIEKThl COBPEMEHHBIX HCCIICIOBAHUHN B 00J1aCTH
OWonorMMn W  MEIUUUHBI  (KIIOHUPOBAaHHWE, WCKYCCTBEHHOE OIUIOJJOTBOPEHUE,
HaIPaBJICHHOE U3MEHEHHE TeHOMA U CO3JJaHUE TPAHCTEHHBIX OPraHU3MOB);

YMEHHE OCYIIECTBIISITh OCO3HAHHBIM BBIOOp Oynymiedt mnpodeccroHanbHON
JesITeNbHOCTH B 00JacTh OHOJOTMH, METUIMHBI, OMOTEXHOJOTHH, BETEpUHApPUH,
CEJIbCKOr0 XO35IMCTBA, MUIIEBON MPOMBIIUICHHOCTH, YIIIYOJSITh IO3HABaTEIbHbBIN
WHTEPEC, HANPABJICHHBI HAa OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH Mpodeccuu H
OPOAODKEHHE  OMOJIOrMYecKOro  OOpa3oBaHMS B OpraHM3alUsIX  CPEIHEro
po¢heCcCHOHATIBHOTO U BhICIIEro 00pa3oBaHUsL.
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1 buosorunga xak 1
HayKka
Kusrie
2 CHUCTEMBI M UX 2
H3y4YeHue
buonornsa https://content.edsoo.ru/lab/sub
3 2 0.5 ;
KJIETKHA ect/6/
XuMuyeckas
https://content.edsoo.ru/lab/sub
4 OpraHu3anus 10 1 .
ject/6/
KJICTKHN
Crpoenue u
5 R 8 5 https://content.edsoo.ru/lab/sub
YHKI ject/6/
KJICTKHN
O0MeH
BEILECTB U
5 DEBDALLICHIE 9 1 https://content.edsoo.ru/lab/sub
peBpalll ject/6/
SHEPTHUH B
KJIETKE
Hacnenctsenn
ast
https://content.edsoo.ru/lab/sub
7 nHpopMarus I/I 9 0.5 oct/6/
peanu3anus eé J
B KJIETKE
3 JKusaeHHarin 6 1 https://content.edsoo.ru/lab/sub
LUK KIETKHA ject/6/
Crpoenue u
9 (byHKLm 17 15 https://content.edsoo.ru/lab/sub
YHKIL ' ject/6/
OpraHu3MOB
Pazmuoxenue
https://content.edsoo.ru/lab/sub
10 U Pa3BUTHE 8 1.5 .
ject/6/
OpraHu3MOB
Peneriica - https://content.edsoo. ru/lab/sub
1 HayKa o 5 05 ps://content.edsoo.ru/lab/su

HaCJICICTBCHHO

ject/6/



https://content.edsoo.ru/lab/subject/6/
https://content.edsoo.ru/lab/subject/6/
https://content.edsoo.ru/lab/subject/6/
https://content.edsoo.ru/lab/subject/6/
https://content.edsoo.ru/lab/subject/6/
https://content.edsoo.ru/lab/subject/6/
https://content.edsoo.ru/lab/subject/6/
https://content.edsoo.ru/lab/subject/6/
https://content.edsoo.ru/lab/subject/6/
https://content.edsoo.ru/lab/subject/6/
https://content.edsoo.ru/lab/subject/6/
https://content.edsoo.ru/lab/subject/6/
https://content.edsoo.ru/lab/subject/6/
https://content.edsoo.ru/lab/subject/6/
https://content.edsoo.ru/lab/subject/6/
https://content.edsoo.ru/lab/subject/6/
https://content.edsoo.ru/lab/subject/6/
https://content.edsoo.ru/lab/subject/6/

CTU U
W3MEHYHUBOCTH
OPraHu3MoOB

12

3aKOHOMEPHOC
™
HACJIE/ICTBEHHO
CTH

10

https://content.edsoo.ru/lab/sub
ject/6/

13

3aKOHOMEPHOC
™
N3MCHYUBOCTHU

https://content.edsoo.ru/lab/sub
ject/6/

14

T'enetuka
qeJI0BEKa

0.5

15

Cenexuus
OpPraHU3MOB

https://content.edsoo.ru/lab/sub
ject/6/

16

brnorexunonorn
AU
CUHTETHYECKAs
ouonorus

17

PesepBHoe
BpeMs

OBIIEE
KOJIMYECTBO
YACOB IO
TTIPOTPAMME

102

13



https://content.edsoo.ru/lab/subject/6/
https://content.edsoo.ru/lab/subject/6/
https://content.edsoo.ru/lab/subject/6/
https://content.edsoo.ru/lab/subject/6/
https://content.edsoo.ru/lab/subject/6/
https://content.edsoo.ru/lab/subject/6/

IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/
n

Tema ypoka

KoaunuecTBO 4acoB

Bcer | KoutpoibH

0 ble padoThl

IIpakTHyec
KHe
padoThI

JlaTa
HU3yUyeHus
10 xaacc

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIE pecypchl

HUcnonb3oBan
ne
o0opynoBaHu
s 1O "Touka
pocra"

Bbuomornsa xak
KOMIUIEKCHAsI HayKa
M KaK 4acCTh
COBPEMEHHOTO
oO1ecTBa

03.09.2024

JKuBbIe cuCTEMEI U
HUX CBOMCTBA

04.09.2024

YpoBHeBast
OpraHu3aIus )KUBBIX
CUCTEM

06.09.2024

HcTtopus oTKpBITHS U
W3YYEHHUS KIIETKU.
Knerounas teopus

10.09.2024

Metonarnl
MOJIEKYJIIPHOU U
KJIETOYHOM
OMOJIOTHH.
IIpakTrueckas
pabota «3yueHue
METOHO0B KJIETOYHOM
Onosioruu

0.5

11.09.2024

https://content.edsoo.ru/lab/item

175/



https://content.edsoo.ru/lab/item/75/
https://content.edsoo.ru/lab/item/75/

(xpomarorpadus,
anekrpodopes,

g depeHnnaIbHOe
HEHTPUPYrHpOBaHNE,
[11IP)»

XUMHYECKUN COCTAB
KIICTKH

13.09.2024

MuHepanbHbie
BEIIECTBA KJIETKH, UX
Ouosoruyeckas poJib

17.09.2024

Opraanygeckue
BEIECTBA KICTKH —
OenKu.
JlabGopaTopHas
pabota
«ObHapyxeHne
OEJIKOB C IOMOIIBIO
KaueCTBEHHBIX
peaxkuuin»

0.5

18.09.2024

https://content.edsoo.ru/lab/item
72/

CBolicTBa,
Kiaccuukanus u
¢byHKIMHM OeNIKOB

20.09.2024

10

Opranunueckue
BEIECTBA KIETKH —
yTJIEBO/IBI

24.09.2024

11

Opranunueckue
BeIlleCTBA KIJIETKU —
JTUTTUIBI

25.09.2024



https://content.edsoo.ru/lab/item/72/
https://content.edsoo.ru/lab/item/72/

12

Hyxknennossie
kucnotsl. JJHK u
PHK. JlaGopaTopHas
pabora
«HccnegoBanne
HYKJIEUHOBBIX
KHCJIOT, BBIJICJIEHHBIX
U3 KJIETOK
Ppa3IUYHBIX
OpPraHU3MOBY

0.5

27.09.2024

https://content.edsoo.ru/lab/item
[70/

13

Crpoenue u
¢bysakun ATO.
HApyrue

Hykseozuarpudocda
Tol (HT D)

01.10.2024

14

CexBeHUpPOBaHKE
JHK. Meto bt
T€HOMUKH,
TPAHCKPUIITOMHKH,
MIPOTEOMUKHU

02.10.2024

15

MeTtoanl

CTPYKTYPHOM
Oouonorun

04.10.2024

16

Twumrsl KeTox.
[IpokapuoTuyeckas
KJIETKA

08.10.2024

17

Crpoenue
IYKapUOTHYECKOH
KIICTKU.

0.5

09.10.2024



https://content.edsoo.ru/lab/item/70/
https://content.edsoo.ru/lab/item/70/

[IpakTnueckas
paboTa «3yuenue
CBOWCTB KJIIETOYHOM
MeMOpaHBI»

18

[ToBepXHOCTHBII
anmnapar KIeTKU

11.10.2024

19

OnHomeMOpaHHbIE
OpraHOUbI KJIETKH.
[IpakTnueckas
pabota «M3yuenue
TIBUKCHUS
[UTOTIIIA3MBI B
pacTUTEIBHBIX
KIIETKax»

0.5

15.10.2024

20

[TosryaBTOHOMHBIE
OpraHoubl KJIETKU:
MUTOXOHIPUH,
IJTACTU/IBI.
JlaGopaTopHas
pabota
«UccaenoBanue
J1a3MOJIN3a U
JIeTIa3MOJu3a B
PaCTUTENBHBIX
KIIETKaX»

0.5

16.10.2024

Hudposas
kamepa LJT
"buonorus"

21

HememOpanHbie
OPraHOMJIbI KIETKH

18.10.2024

22

Crpoenue u
GbyHKIHH siipa

22.10.2024




23

CpaBHuTENIbHAS
XapaKTepUCTUKA
KJIIETOK DyKapHOT.
JlaboparopHas
pabota «13yuenune
CTPOCHHSI KJIETOK
Pa3ITUYHBIX
OpPraHu3MOBY

0.5

23.10.2024

Hudposas
kamepa LJT
"Buosorus"

24

AccuMmunsamnus u
JIACCUMUJISIINS —
JIBE CTOPOHBI
MeTaboam3Ma. Tursl
oOMeHa BEIIECTB.
JlaGoparopHas
pabota «3ydyeHue
KaTaauTHIeCKOM
AKTUBHOCTH
(dhepmeHTOB (Ha
MpUMepe aMuIa3bl
WJTU KaTajiasbl)»

25.10.2024

https://content.edsoo.ru/lab/item

165/

25

DepMeHTaTUBHBIN
XapakTep peakuui
KJIETOYHOTO
MeTaboan3ma.
JlaGopaTopHas
pabota «3yueHue
(hepMEeHTaTUBHOTO
pacIernieHus
MepOoKCHIa BOJAOPOaa

0.5

05.11.2024



https://content.edsoo.ru/lab/item/65/
https://content.edsoo.ru/lab/item/65/

B PAaCTUTCIIbHBIX U
KHUBOTHBIX KICTKaX»

26

benku-akTuBaTopsel u
OCIKN-UHTHOUTOPBI

06.11.2024

27

ABTOTpO(DHBIN THIT
oOMeHa BElIecTB

08.11.2024

28

doTocuntes

12.11.2024

29

XeMOCHHTE3.
JlaGoparopHas
pabota «CpaBHEHHE
MPOIIECCOB
dboTocuHTE3a U
XEMOCHHTE32)

0.5

13.11.2024

30

AnaspoOHbIC
Oopranu3mbl. Bussl
OpOXKEHUSI.
JlabopaTopHas
pabora «CpaBHeHUE
MIPOLIECCOB
OpoXKeHUs U
JIBIXaHUS»

15.11.2024

31

AspoOHbIe
OpraHU3Mbl. JTaIbl
HEPTrEeTUIECKOTO
oOmeHa

19.11.2024

32

OHeprus
MeMOpaHHOTO
IpaJveHTa MPOTOHOB.
Cunte3 ATO: pabota

20.11.2024




npotoHHOM AT®-
CHUHTa3bl

33

Peaxiuu
MaTPUYHOTO CHHTE3a

22.11.2024

34

Tpanckpunuus —
MAaTpPUYHBIA CHHTE3
PHK

26.11.2024

35

Tpancisuus u e€
JTaIbl

27.11.2024

36

Konnposanue
aMUHOKHCIIOT. PoJib
pubocoMm B
OouocuHTe3e OeKa

29.11.2024

37

Opranuzanus reHoma
y IPOKApHOT U
IYKapuoOT

03.12.2024

38

MonekynsipHbie
MEXaHU3MBbI
9KCIIPECCUU TE€HOB Y
9yKapuoT

04.12.2024

39

Bupycsr —
BHEKJIETOYHBIE
(hOpPMBI KU3HU H
oOnUraTHele
Mapa3uThl.
IIpakTrueckas
pabota «Co3nanue
MOJIEH BUPYCa»

0.5

06.12.2024




40

Bupychsie
3a001eBaHUs
YEII0BEKA,
JKUBOTHBIX, PACTCHUHN

10.12.2024

41

Hanorexunosioruu B
OUOJIOTUU U
MEIUIINHE

11.12.2024

42

JKM3HEHHBIN [TUKIT
KJIETKHA

13.12.2024

43

MatpuuHbIl CHHTE3
JIHK

17.12.2024

44

XPpOMOCOMBI.
JlaGoparopHas
paborta «M3y4yeHue
XPOMOCOM Ha
TOTOBBIX
MUKpOIIpenaparax»

0.5

18.12.2024

https://content.edsoo.ru/lab/item

[71/

Hudposas
kamepa LJT
"buonorus"

45

Jenenue KiIeTKu —
MHTO3

20.12.2024

46

Tunbl KIETOK.
Kapuokunes u
LUTOKUHES.
JlaGopaTopHas
pabota
«HaoOmronenue
MHUTO3a B KJIETKaX
KOHYHMKa KOpeIIKa
myka (Ha TOTOBBIX
MUKpOTpernaparax)»

0.5

24.12.2024

https://content.edsoo.ru/lab/item

168/

Hudposas
kamepa LJI
"Buonorus"



https://content.edsoo.ru/lab/item/71/
https://content.edsoo.ru/lab/item/71/
https://content.edsoo.ru/lab/item/68/
https://content.edsoo.ru/lab/item/68/

47

Perynsauus
YKU3HEHHOTO IIUKJIA
KJIETOK

25.12.2024

48

Opranusm Kak
€IMHOE LIeJI0e

27.12.2024

49

TkaHM pacTeHHN.
JlaGoparopHas
pabota «M3yuenue
TKaHEN PaCTEHUI»

0.5

10.01.2025

Hudposas
kamepa LJT
"Buosorus"

50

TkaH" >KUBOTHBIX U
YyeJioBeKa.
JlaGoparopHas
pabota «M3yuenue
TKaHEH )KMBOTHBIX»

0.5

14.01.2025

Hudposas
kamepa LJT
"buonorus"

51

Opransbl. Cuctembl
OpraHoB.
JlabGopaTopHas
pabota «3ydyeHue
OpraHoB I[BETKOBOTO
pacTeHus»

0.5

15.01.2025

Hudposas
kamepa LJ1
"buomorus"

52

Onopa Tena
OpraHu3MOB

17.01.2025

53

JIBH>KEHHE
OPraHu3MoOB

21.01.2025

54

IIutanue
OPraHu3MoOB

22.01.2025

55

IIutanue
O3BOHOYHBIX

24.01.2025




JKUBOTHBIX.
[InmeBapurenpHas
CHUCTEMA YEIIOBEKA

56

pixanue
OPraHu3MoOB

28.01.2025

57

pixanue
MMO3BOHOYHBIX
KUBOTHBIX U
YeJI0BeKa

29.01.2025

58

Tpancnopt BeniecTs
Y OpraHu3MOB

31.01.2025

59

Kposenocnas
cucrema
ITO3BOHOYHBIX
KUBOTHBIX U
4eJI0BEKa

04.02.2025

60

Brinenenue y
OpraHu3MOB

05.02.2025

61

3amura y
OpraHu3MOB

07.02.2025

62

I/IMMYHHaﬂ CHUCTEMA
YCJIIOBCKA

11.02.2025

63

PaznpaxumocTs u
peryasuus y
OpraHU3MOB

12.02.2025

64

I'ymopanbHas
perynsauus u
SHIOKPUHHAsS

14.02.2025




CUCTEMA )KMBOTHBIX U
YCJI0BCKa

65

DopMsbl
Pa3MHOKEHHUS
OpraHu3MOB

18.02.2025

66

ITonosoe
pa3MHOXEHHE

19.02.2025

67

Meiio3s

21.02.2025

68

l'amerorenes.
O6pazoBanue u
Pa3BUTHUC IMMOJTOBBIX
KJIETOK.
JlabopaTopHas
paborta «M3y4yeHue
CTPOEHUS MOJIOBbIX
KJIETOK Ha FTOTOBBIX
MUKpOTpernaparax»

0.5

25.02.2025

https://content.edsoo.ru/lab/item

173/

Hudposas
kamepa L[JT
"buonorus"

69

NuauBunyanbHOE
pazBuTHE
OpraHu3MOB —
OHTOI'€HE3

26.02.2025

70

3akJiajika OpraHoB 1
TKaHeH U3
3apOIBIIIEBBIX
JINCTKOB

28.02.2025

71

Pocr u passutue
KUBOTHBIX.
JlaGopatopHas
paboTa «BrlsiBIeHHE

0.5

04.03.2025



https://content.edsoo.ru/lab/item/73/
https://content.edsoo.ru/lab/item/73/

MPU3HAKOB CXOJICTBA
3apoablleh
IIO3BOHOYHBIX
KUBOTHBIX»

72

PasmHOxkeHue n
pa3BUTHE PACTCHUM.
JlaGoparopHas
pabota «CtpoeHue
OpraHoB
Pa3MHOKEHHS
BBICIINX PACTEHUN»

0.5

05.03.2025

73

Hcropus
CTaHOBJIEHUS U
pa3BUTHS T€HETUKU
KaK HayKu

07.03.2025

74

OCHOBHbBIE IOHATHUS
Y CUMBOJIBI
TCHETHKH.
JlaGopaTopHas
pabota «JIlpo3odmuia
KaK 0OBEKT
TeHETHUYECKUX
HCCIIEIOBAaHUIT»

0.5

11.03.2025

Hudposas
kamepa LJI
"buonorus"

75

3aKOHOMEPHOCTH
HacCJIeI0BaHUs
IIPU3HAKOB.
MonorubpunHoe
CKPEILMBAHHUE.
IIpaxkTrueckas

0.5

12.03.2025




pabora "U3ydenue
pe3yabTaToOB
MOHOTHOPHUIHOTO
CKPELIMBAHUSA Y
npo3o s

76

HuTonornueckue
OCHOBBI
MOHOTHOPUHOTO
CKpEIIMBAHUS

14.03.2025

77

AHanu3upyoiiee
CKpEILIMBaHHUE.
Henomnnoe
JAOMHWHHPOBAHUC

18.03.2025

78

JurubpumHoe
CKpelIBaHHE.
[IpakTnueckas
paborta «M3ydyenue
pe3yabTaToOB
JTUTHOPHUTHOTO
CKpCIIMBAHUS Y
JPO30UITBDY

0.5

19.03.2025

79

LuTonoruueckue
OCHOBEI
JTUTHOPHTHOTO
CKpEIMBAHUS

21.03.2025

80

CuemjieHHoe
HacJIeIOBaHUE
MIPU3HAKOB

01.04.2025




81

XpoMocoMHast
TeOpus
HACJIEICTBEHHOCTHU

02.04.2025

82

T'eneruka momna

04.04.2025

https://content.edsoo.ru/lab/item
[74]

83

T'enoTun kak
[EeJIOCTHASI CUCTEMA

08.04.2025

84

I'enernueckuii
KOHTPOJIb pa3BUTHS
pacTeHui, )KUBOTHBIX
U 4eJIOBEKa

09.04.2025

85

N3MeHYnBOCTH
MpU3HAKOB. Brabl
W3MEHYUBOCTH

11.04.2025

86

MoaudukanroHHast
M3MEHYNBOCTD

15.04.2025

87

Bapuanuonsslii psin
Y BapUallMOHHAas
KpuBasl.
JlaGopaTopHas
pabota
«HccnenoBanue
3aKOHOMEPHOCTEN
MOAU(PHUKAITTOHHOM
W3MEHYUBOCTH.
[Toctpoenue
BapUALIMOHHOTO psija
Y BApUALIMOHHON
KpHUBOW»

0.5

16.04.2025

https://content.edsoo.ru/lab/item
771



https://content.edsoo.ru/lab/item/74/
https://content.edsoo.ru/lab/item/74/
https://content.edsoo.ru/lab/item/77/
https://content.edsoo.ru/lab/item/77/

88

T'enoTunmyeckas
H3MEHYNBOCTb.
KomMmOunarusHas
M3MEHYNBOCTD

18.04.2025

89

MyraunonHnas
W3MEHUYUBOCTb.
[IpakTrnueckas
pabora «Myranuu y
npo3o¢uibl (Ha
TOTOBBIX
MUKpOTMpernaparax)»

0.5

22.04.2025

Hudposas
kamepa LJT
"Buosorus"

90

3aKOHOMEPHOCTH
MYTAIMOHHOTO
mporiecca.
OnHUreHeTnkKa u
SIUI'CHOMHKA

23.04.2025

91

I'eneTrnka yemoBeka.
[IpakTuueckas
pabota
«CocraBnenne u
aHaJIu3
POJIOCIIOBHOM»

0.5

25.04.2025

https://content.edsoo.ru/lab/item

[74

92

Metonarnl
MEIUIIMHCKON
T€HETUKHU

29.04.2025

93

3HayeHHne
MEIUIIMHCKON
TeHETHKHU B
NpEeAOTBPAILLIEHUN U

30.04.2025



https://content.edsoo.ru/lab/item/74/
https://content.edsoo.ru/lab/item/74/

JICYEHUH
TCHCTHUUYCCKUX
3a00s1€BaHNIt
YyeJIoBeEKa

94

OcHOBHBIE TIOHATHS
CEJIEKIIUH.
JlaGoparopHas
pabota «M3yuenue
COPTOB KYJIBTYPHBIX
pacTeHul U OPOL
JOMAITHUX
KUBOTHBIX)»

0.5

06.05.2025

https://content.edsoo.ru/lab/item
176/

95

MerTop1
CEJIEKIIMOHHOMI
paboTHI.
JlabopaTopHas
paborta «3yyenue
METO/IOB CEJICKIIUU
pacTeHui»

0.5

07.05.2025

https://content.edsoo.ru/lab/item
176/

96

HocTtmxenus
CEJIEKIIMU PACTCHUI
Y )KUBOTHBIX.
IIpakTrueckas
pabora «IIpuBuBKa
pacTeHui»

13.05.2025

97

Coxpanenue,
U3yuYeHHe u
HCIOJIb30BaHUE

14.05.2025



https://content.edsoo.ru/lab/item/76/
https://content.edsoo.ru/lab/item/76/
https://content.edsoo.ru/lab/item/76/
https://content.edsoo.ru/lab/item/76/

TC€HCTUYCCKUX
pecypcoB

98

buorexmonorus kak
HayKa U 0Tpacib
MIPOU3BO/ICTBA.
[IpakTnueckas
pabota «M3yuenue
00BEKTOB
OMOTEXHOJIOT I

0.5

16.05.2025

https://content.edsoo.ru/lab/item
176/

99

OcCHOBHEIE
HaIpaBJICHUS
CUHTETUUECKOM
OuoIoTHHI

20.05.2025

100

XpoMOCOMHas U
TeHHasi HHKEHEepUs

21.05.2025

101

Meaunmackue
OMOTEXHOIOT U

23.05.2025

102

Pe3epBHbIit ypok.
[ToBTOpEHME,
000011IeHHE,
cUCTeMaTH3aIus
3HAHUM

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

102

135



https://content.edsoo.ru/lab/item/76/
https://content.edsoo.ru/lab/item/76/

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* buonorus. buonoruyeckue cuctemsl u npoueccel, 10 knace/ Tepemon A.B.,
[Terpocona P.A., O011ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCThIO «OI]
MHEMO3HHA»»

[Taceunuk B. B., Kamenckuii A. A., Pyouos A. M. u np. / [lox pen.
[laceynuka B. B. buonorus 10 knacc. YueOHUK. YrinyOn€HHbINH ypOBEHb

METOANYECKHUE MATEPHUAJIBI UIAA YUUTEJA
Tepemon A.B., IletpocoBa P.A. buonorus. 10-11 knaccel. MeTonuueckoe
nocobue aisa yaurens (yriryOJeHHbIA YpOBEHbD)

[Taceunux B.B., IIenos I'.I"., Ebumoa T.M. buonorus. [Toypounsie
paspabotku. 10-11 xi. Yriny6neHHbI ypOBEHb

B.B. bycnakos, A.B.IleineeB «Metoauueckoe nocobue «Peamuzarus
00pa3oBaTeIbHBIX MPOTPAMM €CTECTBEHHOHAYYHOU U TEXHOJIOTUYECKOM

HaMpaBJICHHOCTEH 10 OMOJIOTHH C UCTIOIh30BaHUEM 00OPY/IOBAHUS LIEHTPA
«TOUYKA POCTA» (Mocksa, 2021 rox)

MeTtoaudeckrne peKOMEHIAIUH JIJIsl TIPOBEACHUS Ta00PaTOPHBIX padoT ¢
UCIIOJB30BaHUEM (P POBLIX TabopaTopuii Releon

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHBI CETU
HUHTEPHET
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