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MOSACHUTEJIBHASA 3AIINCKA

[Iporpamma mo yueOHOMY mpeameTy "buomnorusa" (mamee - Owosorus) Ha
ypOBHE cpenHero oodiero oOpa3zoBaHus pa3paboTraHa Ha ocHoBe dDeaeparabHOrO
3akoHa OT 29.12.2012 Ne 273-®3 «0O6 obpazoBanuu B Poccutickoit deneparuny,
®I'OC COO, Konuenuuu mpenojaBaHus ydeOHoro mnpeamera «buomorus» u
OCHOBHBIX TIOJIO’KEHUH (eiepanbHOi paboueii mporpaMMbl BOCITUTAHHUS.

YueOuslii npeamer «buonorusi» yray6néaHoro ypoBHs uzydeHus (10-11
KJIACChl) SIBJISIETCS OJHUM W3 KOMIIOHEHTOB MpeaMETHOM 00siacTu «ECTeCTBEHHO-
HayuHble TpeameTsl». CormacHo mnonoxeHusiM DPIOC COO mnpoduibHbIE
y4eOHbIE MPEIMEThI, U3ydyaeMble Ha YriyOJIEHHOM YPOBHE, SIBJISIOTCS CIIOCOOOM
muddepeHnmanm  00ydeHUST Ha YPOBHE cpeaHero oOmiero oOpa3oBaHus U
MPU3BaHBl OOECIEYUTHh MPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIHMM, CpPEIHUM
o0muM, cperHuM po(eCcCHOHATLHBIM U BBICIIMM 00pa3oBaHuEM. B To ke Bpems
KOKIBIM M3 HJTUX Y4eOHBIX MPEJAMETOB [OJDKEH OBITh OPUEHTHPOBAH Ha
MPUOPUTETHOE pEIIeHUEe 00pa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/a4, CBS3aHHBIX C TpodopueHTaneld 0O0yJalomuXcs W CTUMYJIHPOBAHUEM
UHTEepeca K KOHKPETHOW 00JIaCTH HAay4YHOTO 3HAHMsS, CBSI3aHHOTO C OWOJIOTHEH,
MEJIULIMHOM, SKOJIOTUEN, TICUXOJIOTUEN, CITOPTOM HIJIM BOCHHBIM JICJIOM.

[Iporpamma mo yueOHomy mpeamety "buonorua" naér npenacraBieHHE O
Henu W 3ajadax M3ydeHusi yueOHoro mpeamera «buonorus» Ha yriyOoi€éHHOM
yYpOBHE, OIpeneNsieT 00s3aTenbHoe (MHBAPUAHTHOE) MTPEIMETHOE COACPKAHHE, €T
CTPYKTYPUPOBAHHME TIO pa3fenaM U TeMaM, pacIpelesieHHe 10 Kiaccam,
PEKOMEHJIyeT TOCIEOBATEIbHOCTh M3yUYEHUs] Y4eOHOro marepualia ¢ Y4ETOM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBs3€H, JIOTUKH Y4eOHOro Impolecca,
BO3PACTHBIX OCOOCHHOCTEH oOydaromuxcsi. B mporpamme mo Ouonoruu
peanu30BaH MNPUHIMIT MPEEMCTBEHHOCTH C M3Y4YCHUEM OHOJIOTUM Ha YPOBHE
OCHOBHOro  oOmiero oOpa3oBaHusi, Ojarojaps 4eMy MpOCMaTpUBAETCS
HAlpaBJICHHOCTh HA  MOCIEAYIOIIEe pa3BUTHE  OHOJOTUYECKUX  3HAHUH,
OPHUCHTHPOBAHHBIX Ha (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEACTaBICHUI O 3J0pOBOM 00pa3ze >KU3HU, Ha
BOCITUTAaHWE OEpeXKHOT0 OTHOIIEHWS K OKpYXKalomed NpupoaHOW cpeme. B
nmporpaMme Mo OHMOJOTHMH TakKe IMOKa3aHbl BO3MOXHOCTH YYEOHOro mpeaMmera
«buonorusi» B peanmuzamuu  Tpeboanuit DGI'OC COO K mMIaHUPYEMbIM
JUYHOCTHBIM, METANpPEIMETHBIM U MPEAMETHBIM pe3yJibTaraM OOy4YeHUsT U B
GbopMUPOBAaHUM OCHOBHBIX BHJIOB Yy4€OHO-IIO3HABATEIbHOU  JESATEILHOCTH
o0y4Jaronuxcst Mo OCBOCHUIO COJEpX aHUs OHOJOTMYECKOro O0pa3oBaHUS Ha
YPOBHE CPEHETO 00I1ero 00pa3oBaHuUs.

VYuebnsiii npeamer «buonorus» Ha ypoBHE CpelHEro oOIiero oopa3zoBaHus
3aBepiIaeT Ouojormueckoe oOpa3oBaHHME B IIKOJE H OPHUEHTUPOBAH Ha



paciiupeHue U yriyOjeHue 3HaHUM o0ydarommxcs O JKUBOM IPHUPOJIE, OCHOBAaX
MOJIEKYJISIPHOM M KJIETOYHOW OHOJIOTHH, SMOPHOJIOTUH W OWOJIOTUM Pa3BUTHA,
TE€HETUKHU, CENEKINU, OMOTEXHOJIOTHH, SBOJIOLUOHHOTO YUYEHHUS U SKOJIOTUH.

N3yuenne yuebHOro mnpeamera «buonorus» Ha YrIyOJI€HHOM YpPOBHE
OpUEHTHUPOBAHO Ha MOJATOTOBKY OOYYArOIIMXCS K MOCIEAYIOLIEMY MOJyYEHUIO
Oouonormueckoro  oOpa3oBaHHMs B By3aX W OpPraHM3alMsIX  CPETHETO
npodeccuonanbHOro obpa3zoBanus. OCHOBY €0 COAEPKAHUs COCTABIISIET CHCTEMaA
OMOJIOTMUECKUX  3HAHWW, TMIOJYYCHHBIX TPH HU3YYCHHH  OOyUYaIOUUMUCS
COOTBETCTBYIOILIUX CHUCTEMATHUECKUX pa3JesioB OMOJIOTMH Ha YPOBHE OCHOBHOI'O
obmero obpazoBanus, B 10—11 kmaccax 3Tv 3HaHUS TOJNYYarOT pa3BuTHe. Tak,
pacmipeHsl U yriIyOJieHbl OHMOJNOTMYecKHWe 3HAHHS O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepusx, OpraHM3Me YeNIOBEeKa, OOIMMX 3aKOHOMEPHOCTAX >KU3HH,
JIOTIOJTHUTEIHHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHHUS MTPUKIIATHOTO U TIOMCKOBOTO
XapakTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPHUEHTHUPBI JUIS MOCIIETYHOLIETO
BbIOOpa mpodeccun. Bo3mokHa Takke MHTErpanus OUOJIOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIIMMHU 3HAHUSIMH, MOJIYYEHHBIMH OOYYAOIIMMUCS MPU HU3YyYEHUU
bu3nKn, XUMHUH, Teorpadun U MaTeMaTHKH.

CrtpykTypa mporpamMmbl 1o ydyeOHOMy mnpenmery "buonorus" otpaxaet
CUCTEMHO-YPOBHEBBI M 3BOJIIOLUMOHHBIM TOAXOAbl K H3YYEHHIO OHOJIOTHH.
CoryacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE IS )KUBBIX
CHUCTEM Pa3HOI'0 YPOBHS OpraHu3aliy, IBOJIIOIMU OPraHUYECKOIO MHpa Ha 3eMIle,
COXpaHEHHsA OHMOJIOTHYECKOro paszHooOpa3ms maaHeTsl. Tak, B 10 kmacce
U3Yy4YalOTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOM OMOJOTMM, SMOPHUOJIOTMH U
OMOJIOTMM Pa3BUTHUS, TEHETUKU M CEJEKUUHU, OMOTEXHOJOTUU U CHUHTETHUECKON
OMOJIOTMHU, AKTyalIM3UPYIOTCS 3HAHHMS OOydYarIIMXcs MO OOTaHUKE, 300JI0THH,
aHatromuu, (usmonoruu uenoBeka. B 11 kimacce wu3y4aroTcsi 3BOJIOLMOHHOE
y4eHHE, OCHOBBI KOJIOTHH U y4YeHHue o Ouocdepe.

VY4eOnbiii mnpeamer  «buonorus»  mpu3zBaH  00€CHEUUTh  OCBOCHHE
oOyJaromuMucs: OMOIIOTHYECKUX TEOpUN M 3aKOHOB, UACH, MPUHIIUIIOB U TIPABHIL,
JIEKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOU KaPTUHBI MUPA, 3HAHUU O
CTPOCHHH, MHOTOOOPa3sMH M OCOOEHHOCTAX KJIETKH, OpraHu3Ma, IOIYJIAINH,
OMOIIEHO3a, SKOCUCTEMBI, O BBIJAIOLIUXCS HAYYHBIX JOCTHXKEHUAX, COBPEMEHHBIX
UCCIIEJOBAHMSIX B OMOJIOTUH, IPUKIIAIHBIX aClIEKTax OMOJOrnYecKuX 3HaHui. Jliis
pa3BUTHSA W TOJJCPKAHUS HHTEpeca oOydaromuxcs K OWonoruu Hapsigy co
3HAYUTEIbHBIM 00BEMOM TEOPETHYECKOTO0 MaTepHala B COACPKAHUH MPOTPaMMbI
1o OMOJIOTUH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBJIEHUS U Pa3BUTHUS
TOM WM MHOW oOjacTu OWOJIOTHMH, BKJIAJAOM OTEUECTBEHHBIX U 3apyOEeKHBIX
YU€HBIX B PELLICHUE BAXKHEUIINX OMOJIOrMUYECKUX U 3KOJOTUYECKUX MTPOOIIEM.



[enp nzyuenus yueoHoro npeameta «buonorusy Ha yriry0JIEHHOM YpOBHE —
OBJNaJIiCHUE  OOYYArONMIMMUCS 3HAHUAMH O  CTPYKTYPHO-(PYHKITMOHATBHOU
OpraHW3allMM >KWBBIX CHCTEM pAa3HOTO paHra W MpuoOpeTeHHe yMEHUU
WCIIOJIb30BaTh ATU 3HaHUS B (DOPMHUPOBAHUM MHTEPECA K OINMpEAesIEHHON 00yiacTu
npoecCHOHaNbHON JIeATeNTbHOCTH, CBSI3aHHOM C OHOJIOTHEHW, WM K BBIOOpPY
y49eOHOTO 3aBEACHUS JIJIS1 TPOIOJDKECHUS OMOJIOTMYIECKOTO 00pa30BaHUA.

JlocTikeHne 1enu u3ydeHuss ydyeOHoro nmnpeamera «buosorus» Ha
yrayOIEHHOM YPOBHE 00€CTIEUMBACTCS PEIICHUEM CIeIYIOINX 3aa4:

OCBOEHHE 00YYarOIIMMHCS CUCTEMbl OMOJIOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIUIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX U
MPaBIJIaX, COCTABIISIIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTHUHY MUPA; O
CTPOCHUHU, MHOroo0pa3uu M OCOOCHHOCTSIX OMOJOTHMUECKUX CHUCTEeM (KJIETKa,
OpraHu3M, MOMYJISIKs, BUJ, ONOTEoIIeHO3, Onocdepa); O BELAAIOIMNUXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCJIEJIOBAHUSX B OMOJIOTHH;

O3HAaKOMJIEHHE OOY4YaromMXcsi ¢ METOJaMHU TO3HAHUSl >KUBOM MPUPOJIBI:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTMYECKHX HayK (MOJIEKYJISIpHOU U
KJIETOYHOU OMOJIOTHH, SMOPHUOIOTHN U OMOJIOTHH Pa3BUTHS, TCHETUKH M CEIICKITUH,
OMOTEXHOJIOTUM W CHUHTETUYECKONM OWOJOTUHU, MaJC€OHTOJIOTHH, JKOJIOTHH);
METOJIaMH CaMOCTOSITEILHOTO TPOBEJCHUS OHOJIOTMUECKUX HCCIEOBaHUN B
nabopatopun W B mOpupoae (HaOMIOACHUE, HW3MEPEHHE, HSKCIEPUMEHT,
MOJIETUPOBAHUE);

oBiafeHNe OOYYaOIMMHUCA YMEHHUSMHU: CAaMOCTOSITENIFHO  HAXOAWTh,
aHAJIM3UPOBATh M UCIOJIb30BaTh OUOJIOTHYECKYI0 HH(POPMAIHIO; TOJIb30BATHCS
OMOJIOTUYECKON TEPMUHOJIOTUEH M CHUMBOJIMKOM; YCTaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTMM ¥  COIMATbHO-PKOHOMHUYECKHMMH ¥  JKOJOTHYECKUMH
npobiieMaMy 4YeJIOBEYECTBA; OIEHUBATH IOCIEICTBUS CBOCH AESITENLHOCTU TIO
OTHOIICHUIO K OKpYXarouleil NpupogHOM cpene, COOCTBEHHOMY 30pPOBBIO U
3I0POBBI0  OKpYXalOIIMX JItoJel; OOOCHOBBIBaTh M COOJIOAATh  MEphl
npodrtakTHKU WHGEKITMOHHBIX 3a00JIEBaHUM, TIpaBUiIa MOBEJACHUS B TIPHUPOJAC U
obecrnieueHnss 6€30MacHOCTH COOCTBEHHOM KU3HEACSITETLHOCTA B UPE3BbIYaHBIX
CUTyallsIX TMPUPOJHOTO M TEXHOTCHHOTO  XapakTepa; XapaKTepH30BaTh
COBPEMEHHBIC Hay4YHbIE OTKPBITUS B 00JIaCTH OMOJIOTHH;

pa3BUTHE Y 0OYyYAIONINXCSI MHTEIUICKTYIbHBIX M TBOPUYECKUX CIIOCOOHOCTEN
B TIpoIlecCe 3HAKOMCTBA C BBIIAOIIMMUCS OTKPBITUSAMH ¥ COBPEMCHHBIMU
WCCJICIOBAaHUSIMU B OHWOJIOTHH, pEIIaeMbIMH €0 TMPOOJIeMaMH, METOI0JIOTHEH
OMOJIOTUYECKOTO HCCIIEIOBAHUS, POBECHUS SKCIIEPUMEHTAIBHBIX UCCIEIOBaHUM,
perieHus: OWOJIOTMYECKUX 3ajlad, MOJEIMPOBAHUS OHOJOTUYECKUX OOBEKTOB H
IPOLIECCOB;



BOCIHUTAHHUE Yy OOYYAIOIIMXCS LIECHHOCTHOIO OTHOIICHUS K YKUBOM MPUPOJE B
IIEJIOM U K OTJICIBbHBIM €€ 00beKTaM U SIBJICHHSIM; (POPMUPOBAHHUE IKOJIOTHIECKOH,
TeHETUYECKOM TPaMOTHOCTH, OOIIeHd KyJIbTyphl TMOBEACHHS B MPHPOJE;
MHTETrPallii €CTECTBEHHO-HAYYHbBIX 3HAHUN;

npuoOpeTeHre  OO0y4aroIIMMHUCA  KOMIIETEHTHOCTH B palMOHAJIbHOM
IPUPOIOTIONB30BAaHUH (COOMIOZICHNE TPaBWJI TOBEACHUS B TPUPOJE, OXPaHbI
BUJIOB, SKOCUCTEM, OMOC(hephl), COXpaHEHUH COOCTBEHHOTO 3I0POBbSI M 3/I0POBBS
OKpyXarommx Jojned  (coOmomenHuss wMep mpoduiakTuku  3a00JIeBaHUM,
oOecrieueHne O€30MaCHOCTH KU3ZHEJCSATEIbHOCTH B YpPE3BBIYANHBIX CUTYyalUsIX
OPUPOJHOTO U TEXHOIEHHOI'O XapakTepa) Ha OCHOBE  HCIOJb30BaHUs
OMOJOTMYECKUX 3HAHUM U YMEHUHN B TOBCEHEBHOM KU3HU;

CO3/IaHME  YCIOBHH 11  OCO3HAHHOTO  BbIOOpa  OOyYarOIIMMHUCA
VHIMBUTyaJIbHOMN o0OpazoBarenbHOI TPACKTOPUH, CIOCOOCTBYIOMIEH
HOCIEAYIOWEMY NPOPECCUOHATBHOMY CaMOOIPEIEICHUI0, B COOTBETCTBUU C
WHIMBUyaJIbHBIMU UHTEPECAMU U MOTPEOHOCTSIMH PETHOHA.

OO1ee 4ncI0 9acoB, OTBEICHHBIX HA M3yUeHHE OMOJOTHH Ha yriyOJeHHOM
YpOBHE cpeaHero oodiiero odpazoBanusi, coctasiser 204 yaca: B 10 knacce — 102
yaca (3 gaca B Heneno), B 11 kimacce — 102 yaca (3 yaca B He/ieno).

OT10o0p OopraHu3alMOHHBIX (OPM, METOJOB U CPEACTB 0OydeHHUs OHOJIOTUU
OCYIIECTBIISIETCS ¢ Y4ETOM CHELM(PHUKU €ro COoAepk aHHs M HANpaBJIECHHOCTU Ha
IPOJOJDKEHHE OHOJOrMYECKOro oOpa3oBaHMs B  OpPraHU3alUsX CPEIHEro
po(heCCHOHATLHOTO U BBICIIIETO 00pa30BaHUSI.

OO0s13aTeNbHBIM YCIOBHEM NPU 00yYE€HUU OMOJIOTUH Ha YIIIyOJEHHOM YPOBHE
SBIISIETCS. TIPOBEJCHUE JIA0OPAaTOPHBIX M MpaKkTUYeCKuxXx pabor. Takxke ywactue
00yJaromuxcsi B BBITIOJHEHUN MPOCKTHBIX M y4eOHO-MCCIIEN0BATENLCKUX PadoT,
TEMaTHUKa KOTOPBIX OMpEIENsAeTCSs Y4YUTelleM Ha OCHOBE HUMEIOUIUXCS
MaTepUaIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOJHBIX YCIOBUM.



COJEPXAHUE OBYUYEHUA
10 KITACC

Conepxxanue mpoOrpamMMBbl, BBIAEIEHHOE KYPCUBOM, HE BXOIHUT B MPOBEPKY
rocyiapctBeHHoO# utorooi arrecrauu (I'MA).

Tema 1. buoJsiorusi Kak HaykKa

CoBpeMeHHas OuoJIorHsi — KOMIUIEKCHasi Hayka. KpaTkast uCcTopusi pa3BUTHS
Owonornu.  buomormdyeckue HAyKM M HM3ydaeMble HMH  TPOOJICMBI.
OyHIaMEHTaJIbHbIC, TPHUKIAIHBIE KM TMOUCKOBBIE HAY4YHBIC WCCICIOBAaHHUS B
OMOJIOTHH.

3HadeHne OHOJOTUU B (DOPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYyYHOU
kapTuHbl Mupa. IIpodeccun, cBs3aHHBIE ¢ OWoNorHMel. 3HAYCHUE OWOJIOTHH B
MIPAKTUYECKON JECATEIIbHOCTA 4YEJOBEKA: MEIULHMHE, CEIbCKOM XO3SMCTBE,
IIPOMBILIJIEHHOCTH, OXPaHE IPUPOBL.

JdemoncTpanuu

[Toptpetsi: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [lapBuH,
VY. TI'apgen, I'. Mengens, B. U. Bepuanckuit, 1. I1. I1anos, . . Meunukos, H. 1.
Basunos, H. B. Tumodees-Pecosckutii, JIxx. Yorcon, @. Kpuk, /1. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMHM C JpYruMU Haykammuy, «Cucrema
OMOJOTUYECKUX HAYKY.

Tema 2. 7KuBble cuCTEMbI U MX U3YYeHHUE

JKuBble cuCTEMBI Kak MpeaMer u3ydyeHus Ouonoruu. CBOMCTBA KHMBBIX
CHCTEM: E€IMHCTBO XHMMHYECKOIO COCTaBa, MJUCKPETHOCTb M IEJIOCTHOCT,
CJIOKHOCTb U YIOPSJAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpPraHU3alusl,
CaMOBOCIIPOM3BEICHUE, PA3APAKUMOCTb, U3MEHUYUBOCTD, POCT U Pa3BUTHE.

YpOBHM OpraHu3ald >KUBBIX CHCTEM: MOJEKYJISPHBIM, KIETOYHBIM,
TKaHEBBIM, OPTaHU3MEHHBI, MOMYJISILIMOHHO-BUI0BOM, AKOCHCTEMHBIN
(OuoreoueHoTuueckuit), oOuochepusiii. Ilpouecchl, Npoucxondlve B KHBBIX
cuctemMax. OCHOBHbIE TpPHU3HAKU >KUBOro. KW3Hb Kak ¢opma CyIIECTBOBAHUS
Marepud. Hayku, n3ydaroiine >KMBbl€ CUCTEMBI HA Pa3HBIX YPOBHIX OpraHU3AIUU.

N3yuyenue xuBbIX cucteM. MeTtonpl Ouosornueckoi Hayku. HaOmronenue,
M3MEpPEHUE, DKCIIEPUMEHT, CUCTEMATU3alMA, MeTaaHanus. [londarue o 3aBucuMon u
HE3aBUCUMOM mniepeMeHHOU. IlmaHmpoBanme skcnepumenTta. IloctaHoBka u
npoBepka rumnote3. HyneBas runotesa. [loHsiTue BHIOOPKU U €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouonormdeckux JnaHHbIX. OIlEHKa JOCTOBEPHOCTH IOJTYYEHHBIX
pe3ynbTaTtoB. [IpuumHBI WCKa)k€HUs PeE3yNbTATOB J3KcnepuMeHTa. lloHsTue
CTaTUCTUYECKOIO TECTA.

JdemoncTpauuu



Tabmumpt um cxembl: «OCHOBHBIE TPU3HAKU JKU3HW», «buonorunueckue
cucrtembl», «CBOWCTBAa JKMBOW MAaTEpUW», «YPOBHH OPraHU3ALMU KUBOU
npuponb», «CTpoeHHe XKWUBOTHOW KIETKW», «TKaHW KUBOTHBIX», «CHCTEMBI
OpraHoOB YEJOBEUECKOTro opraHuszMay, «buoreouenos», «buochepa», «Metoas
U3YYEHUS )KUBOU IPUPOIBD».

O6opynoBanue: 1a00paTopHOE 00OPYAOBAHKE JIJIs TPOBEACHUS HAOIOICHUH,
WU3MEPEHUH, IKCTIEPUMEHTOB.

IIpakTnueckass padora «lcronp30BaHMEe pa3aUYHBIX METOHNOB IPH
V3YYEHUH )KUBBIX CUCTEMY.

Tema 3. BuoJsiorus KJIeTKH

Knetka — cTpykTypHO-QpyHKIMOHANbHAs eauHUIA >kuBoro. Mcropus
oTkpbITHs KineTku. Pabotsr P. I'yka, A. Jleenryka. Knerounas teopus (T. lIBanH,
M. IlIneitnen, P. BupxoB). OCHOBHBIE MOJOXKEHUS COBPEMEHHON KJIETOUHOM
TEOPUHU.

MeToapl  MOJIEKYJISIPHOM M KJIETOYHOM  OMOJOTMM:  MHMKPOCKOIMS,
xpomatorpadus, smekTpodope3, METoI MEUEHBIX aToMOB, AU(epeHInaIbHOe
HeHTpu(yrupoBanue, KyJIbTHBUPOBAHUE KIETOK. M3yueHue @urkcuposanmvix
K1emokK. DINEKTpOHHasi MUKpocKomnus. Koxgoxanvuas muxpockonus. BumanvHoe
(npusicuznenHoe) uzyueHue Kiemox.

JdemoHncTpauuu

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

Tabmuipl 1 cxembl: «CBETOBOII MUKPOCKOID», «INEKTPOHHBIH MHKPOCKOI,
«HcTopus pa3BUTHA METOLOB MUKPOCKOIIUI.

OOopynioBaHuEe: CBETOBOM MMKPOCKOI, MHKpPOIIpEnaparbl pPacTUTENbHbIX,
KUBOTHBIX U OAKTepUATbHBIX KIETOK.

IIpakTnueckas padora «l3yyeHue METONOB KJIETOYHON OUOIOTUU
(xpomarorpadusi, saexrpodopes, auddepeHuaIbHOe EHTPUGYTUPOBAHUE,
[1LIP)».

Tema 4. XumMuueckasi OpraHu3alus KJIeTKU

XUMUYECKUM COCTaB KIETKH. Makpo-, MHKpPO- W YJIBTPAMUKPOIJIEMEHTHI.
Bona u e€ posb Kak pacTBOpUTENs, pPeareHra, y4acTue B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOperysiuuu. MuHepaabHble BEIIECTBAa KJIETKH, UX OHOJIOrMYecKas
poub. Posib KAaTHOHOB M aHHOHOB B KJIETKE.

Opranudeckne BelIeCTBA KIETKU. buonormdyeckue nonumepsl. benkw.
AMUHOKUCIOTHBIA cocTaB 0enkoB. CTpyKTypbl OenkoBOM MoisieKy:bl. [lepBuunas
CTpyKTypa Oeika, NenTHAHas CBsA3b. BTopuyHas, TpeTU4Has, 4YeTBEpTHUYHAs
cTpykTypbl. Jlenatypanus. CpolictBa OenkoB. Krnaccudukanuss — Oeskos.
buonornyeckue Gpynkuun 0enkoB. [Ipuonsi.



YraeBoasl. MoHOCaxapu/pl, IUCaXapUibl, OJIMTOCAXapUAbl U MOJIHCAXAPUIBI.
OOmuit  1™inaH CcTpoeHHs ©  (U3HKO-XMMHUYECKHE CBOWCTBA  yIJIEBOJOB.
buonornyeckue GpyHKIHMH YIIIEBOIOB.

Jlunmuaet. ['uapodunsHo-rUapOdPOOHBIE cBOMCTBA. Kitaccudukanust Tunumos.
Tpurnuuepunbl, GocPoaumnuasl, BOCKH, cTepounbl. buonoruueckue ¢GyHKIUU
aunuioB. OO1Me CBOKWCTBa OMOIOTHIECKIX MEMOpPaH — TeKY4eCTh, CIIOCOOHOCTH K
CaMO03aMbIKAHHIO, TOTYTPOHULIAEMOCTb.

Hyxnennoseie kucnortsl. JJHK u PHK. CrpoeHne HyKIEMHOBBIX KHCIIOT.
Hyxneotuasl. Ilpunmun xomruiementapuoctu. IIlpaBuno Yapradda. Crpykrypa
JIHK — nBoiinas cnupans. MecronaxoxaeHue u ouonorndeckue Gpynkunu JIHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenune monekynbl AT®. Makposprudeckne cBsisu B mosiekyie ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIEHHbIE TEPEHOCUMKH, UX (PYHKIUU B
kietke. [lpyeue wuyxneozuompugocgpamer (HT®). CexBenupoBanue JIHK.
Memoowl cenomuxu, mpancKpunmoMuKu, npomeoMuKHu.

CtpykTypHas Ouoyiorwsi: OMOXMMHUYECKHE U OMO(DU3NIECKHE MCCIICIOBAHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTYphl OHOMOJEKyl. Mooeruposarue
CMPYKMypsl U QYHKYUl 6UOMONEKYI U Ux Komniekcos. KomnvromepHwiii ouzaun u
Op2anHUyecKull CuHme3s OUOMONEKYI U UX HENPUPOOHBIX AHAT0208.

JdemoHncTpauuu

[Toptpetsr: JI. [Tomunr, [x. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. [Ipy3unep.

Huarpammsbl:  «Pacrnipenenenue XUMHUYECKHMX 3JIEMEHTOB B HEXKHBOU
npupoie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOU MPUPOAEY.

Tabmuupbr u cxembl: «lleprogudeckas TabaUIIa XUMHUYECKUX JIIEMEHTOBY,
«CtpoeHune MOJIEKybl BOJb», «BemecrBa B cocraBe opranu3moBy», «CTpoeHue
MOJIEKYJbI  Oenikay, «CTpyKTypbl O€IKOBOM MOJIEKYJb», «CTpoeHUE MOJIEKYI
yriieBooBy, «CTpoeHne MOJIeKyn JHUOUAoBY», «HyKIenHOBbIE KHUCIOTBDY,
«Ctpoenune Monekyibl ATOy.

O6opynoBaHue: XUMHYECKas MOCya U 000pyJ0BaHHE.

JlabopaTtopHas padora «OOHapyXeHHE OCTKOB C TTOMOIIBI0 KaYeCTBEHHBIX
peakuii».

JlaGopaTtopnass  padora  «lccimemoBaHWe — HYKIEHMHOBBIX — KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK PAa3IUYHBIX OPTaHU3MOB).

Tema 5. CTpoenue u QyHKUMHU KJICTKH

Tumel KIETOK: 3yKapuoTHYecKas W mpokapuornyeckas. CTpyKTypHO-
GbyHKIMOHATBHBIE 00pa30BaHUS KIETKH.



Crpoenue npokaproTuieckon kieTku. Knertounas crenka Oaktepuil 1 apxeu.
OcoOeHHOCTH CTpOEHUs] TeTepoTpOoPHONH U aBTOTPOPHOM MPOKAPHUOTHUECKHUX
KJIETOK. MECTO 1 poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue u (YyHKIIMOHUPOBAHUE AYKapUOTHYECKON KJIETKU.
[Tnasmatuueckas MeMOpaHa (miasmanemma). CTpykTypa MIa3MaTH4eCKOU
MeMOpaHbl. TpaHCHOPT BEHIECTB 4epe3 IUIa3MaTHUeCKyl0 MeMOpaHy: MacCHBHBIN
(muddy3usa, obneruéunas aud¢ys3us), aKTUBHBINA (MEPBUYHBIA W BTOPUYHBIN
aKkTUBHBIM TpaHcnopt). [lomymponuiniaemocts MemOpanbl. Pabora HaTpuid-
KaJIMEeBOr0 Hacoca. DHJOIMTO3: MUHOIMTO3, (arouuTo3. DKk3ouuTto3. Kierounas
cteHka. CTpyKTypa U (yHKIIMH KJIIETOUHOM CTEHKH PacTeHUi, TpUOOB.

Hutomna3ma. [{uto3one. Llutockener. [IBuxenne nurormiazMbl. OpraHouasl
kjeTkr. OTHOMEeMOpaHHbIE OpraHOM 1Bl KIETKH: 3HaoIIa3zMarnueckas cetb (I11C),
anmapaT [ompmkuM, NM30COMBI, WX CTpoeHWe © (QyHKIHH. B3aumocBs3b
OJIHOMEMOpaHHBIX OpPraHoOMAOB KieTKH. CTpOEHHE TIpaHyJISIpHOTO PETUKYIyMa.
Mexanuszm nanpasnenus denxoe ¢ IIIC. Cunte3 pacTBOpUMBIX OeyikoB. CHHTE3
KIETOYHBIX ~ MeMmOpaH. [mamkwii  (arpaHyfqspHBIA)  DHAOIUIA3MATHYECKUN
petuxkynym. CekpetopHast pyHKus anmapata ['onbmku. Moougurkayus b6enrkos 6
annapame 1 onvoocu. Copmupoexka bOenxkos 6 annapame Ionvoxcu. TpaHcnopt
BELIECTB B KileTke. Bakyonu pacturensbix kiietok. Kinerounsiii cok. Typrop.

[TosryaBTOHOMHBIE ~ OpraHOWAbBl  KJIETKM:  MHUTOXOHJpPUH,  IIJIACTU[BL
IIpoucxoorcoenue mumoxonopuit u niacmud. Cumobuozenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne u (yHKIIMM MUTOXOHIpUNA M 1iactui. llepBuunele,
BTOPUYHBIE U CJIOKHBIE TUIACTUABI (POTOCUHTE3UPYIOIINX 3YKapUOT. XJIOPOILIACTHI,
XpOMOILIACTHI, JEHKOIIACTHI BHICIIUX PACTEHUI.

HememOpanusie opranouasl kiaeTku CtpoeHne u GyHKIIUHM HEMEMOpPaHHBIX
OpraHOUOB KJIETKH. Pu6ocompr. LIpomesxcymounvie Guramenmeol.
MuxkpoduinaMeHTbl. Axkmunosvie Muxpoguiamenmol. MBpILIEUHbIE  KIIETKH.
Axmunogvle KOMnoHenmbvl Hemblueunblx Kiemok. MukporpyOouku. Kierounslit
neHTp. CTpoeHHe u JBWKEHHE JKTYTUKOB M PECHHYEK. MUKPOTPyOOUKH
uuTomiasmel. LlenTpuons. benku, accoyuuposanmvie ¢ MukpoguiameHmamu u
muxpompyodoukamu. MomopHvie 6enku.

Anpo. O6osnouka siipa, XpOMaTuH, KapuoIia3Ma, SAPBIILKH, UX CTPOCHUE U
¢yHkuKn. SnepHbiii O0enkoBbli MaTpukc. IIpocTpaHCTBEHHOE pacHoOJIOKEHUE
XpoMocoM B HHTephasHOM siape. Idyxpomamuu u 2cemepoxpomamut. bemku
XpoMaTUHA — THUCTOHBL. Jlunamuka s0epHoU o06on0uku 6 mumosze. Aoepmulil
MPAHcnopm.

Knerounsie BkitoueHus. CpaBHUTEIbHAS XapAKTEPUCTHKA KIETOK 3YKAPUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOIN).

JdemoncTpanumn



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

Tabmumer u cxembl: «CTpoeHHE JYKApUOTUYECKON KIeTKn», «CTpoeHue
JKUBOTHOW  KJIETKW», «CTpO€HME  pacTUTENbHOM  KIeTKW», «CtpoeHue
MUTOXOHAPHUW, «SAapo», «CTpoeHUE NPOKAPUOTUIECKOU KIIETKN.

OOopynoBaHue: CBETOBOM MHKPOCKOIN, MHUKPOMNPENapaTbl pPacTUTENbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIPETapaThl OaKTepruaIbHBIX KICTOK.

JlaGopaTopnasi pabora «l3ydeHue CTpOEHUS] KIETOK  Pa3IMYHBIX
OpraHU3MOB).

IIpakTnuyeckas padora «/3ydyeHne cBOWCTB KIETOYHOW MEMOpPaHBI.

JlabopatopHas pabGora «lccienoBaHue IUIa3MOJIM3a M JIEIJIA3MOJIM3a B
PACTUTENBHBIX KIETKAX).

IlpakTnueckass paGora  «l3ydyeHue  JOBWKEHUS  UUTOIUIa3MbI B
PaCTUTENBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NpeBpPalleHNEe JHEPTUH B KJIETKe

AccuMUISILIMS U TUCCUMMIISLIMS — JIBE€ CTOPOHBI MeTa0on3Ma. Tumnel oOMeHa
BCIIECTB: aBTOTPOGHBIN W TeTEPOTPOPHBIA. YUacTHe KHCIOpPOJa B OOMEHHBIX
mporeccax. JHepreTudeckoe obecredeHne KieTku: mpeBpamieHne ATO B
oOMeHHBIX Tmpoueccax. @OepMEHTATUBHBI XapakTep pPEaKIUil KJIETOYHOIrO
MeTtabonu3ma. DEpMEHThl, MX CTPOCHHE, CBOMCTBA M MEXaHU3M JIECUCTBUS.
Kodepmentsl. OTnnuus pepMEHTOB OT HEOPraHMYECKUX KaTanu3aTtopoB. benmku-
aKTUBATOPHl M OEIKU-WHTHOUTOPHL. 3aBUCUMOCTh CKOPOCTH (PEpPMEHTATUBHBIX
peakuuii OT pa3MMYHBIX (GaKTOPOB.

[lepBUYHBII CUHTE3 OPraHMYECKMX BEHIECTB B KieTke. DOTOCHHTES.
AHokcueenHblll U oKcuceHHbld gomocunmes y oaxkmepui. Ceemocobuparowue
nucMeHmyl U NUCMEHMbl PeakyuoHHo20 yeumpa. Pomb XJIOPOILUIACTOB B MPOLECCE
¢dotocunresza. CetoBas u TeMHOBas Qazbl. Pomoovixanue, Cs., Cs. u CAM-munuo
gpomocunmesa. IlpogyktuBHOCTh (poTOCHHTE3a. BnusiHue pa3nuyHbix (aKTOpOB
Ha CKOpOCTh (hOTOCHHTE3a. 3HaUeHUE (POTOCUHTE3A.

XEeMOCHHTES3. PaznooOpaszue OpPraHU3MOB-XEMOCHHTETUKOB:
HuTpuunupyromue OaKTepuH, Kele300aKTepun, cepoOaKTepUu, BOIAOPOIHBIC
OakTepuu. 3HAYEHUE XEMOCHUHTE3A.

AHaspobHble opranu3mbl. Buabl Opokenusi. IIponykTel OpoxkeHHs U UX
UCIOJb30BaHUE YEJIOBEKOM. AHA’pOOHBIE MHMKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30OYAUTENIN OOJIC3HEH.

AspobHbIe OpraHU3MBbl. Drarbl HSHEPreTUYECKOro oOMeHa.
[TonroroBuTenbHbIi 3Tan. ['MHKOIN3 — 6ECKUCIOPOIHOE PACILIECIIEHUE TJIFOKO3BIL.

buonornyeckoe OKUCIEHHE, WIH KIETOYHOE JbIXaHue. Poiab MUTOXOHIpUI B
npoueccax ouojgoruueckoro okucienus. [uknuueckue peakunu. OKUCIUTEIBHOE
dbochopuupoBanue. Iuepaus memopanuozo epaduenma npomoros. Cunmes ATD:



paboma npomonHout ATD-cunmaszwel. IlpeumyniecTBa a’pobHOro Myt OOMeHa
BEIIECTB Tepe] aHadPOOHBIM. D(PPEKTUBHOCTD SHEPTETHUECKOTO0 OOMEHa.

JdemoncTpanumn

[Toptperst: k. IIpuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourensrapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuibl 1 cxeMbl: «DOTOCHHTE3Y», « JHEPreTHUECKU 0OMen», «bruocuaTe3
oenka», «CTpoeHue pepMeHTa», « XEeMOCHUHTE3Y.

OOopyoBaHue: CBETOBOMI MHUKPOCKOI, 00OpYIOBAHHME JJI HMPHUTOTOBIICHHS
MOCTOSIHHBIX Y BPEMEHHBIX MUKPOIIPENAapaToB.

JlabopaTtopnass pabGora «l3ydyeHue  KaTaIUTUYECKOW  AKTUBHOCTH
(dbepMeHTOB (Ha MpUMEPE aMujIa3bl WU KaTala3bl)y.

JlaGopaTopnass padora «/3yyenue (QepMEHTATUBHOTO PACIICTUICHUS
MEPOKCHJIa BOJIOPOJIa B PACTUTENIHHBIX U dKUBOTHBIX KIIETKaX).

Jlabopatopnas paGora «CpaBHeHuE mporeccoB  (POTOCHHTE3a U
XEMOCHUHTE3a.

JlaGopaTopHasi padora «CpaBHeHHE MPOIECCOB OPOKECHUS U JBIXAHUS.

Tema 7. HaciiencrseHnass uHGopMauus U peajin3anus eé B KieTKe

Peakunn matpuunoro cuHte3a. [IpMHIMI KOMIUIEMEHTAPHOCTH B PEAKIUAX
MaTpPUYHOTO CHHTe3a. Peanuzanus HacneAacTBeHHON mHbopManuu. [ eHeTnyeckuii
KOJl, ero cBoicTBa. TpaHckpunuus — wmaTpuuHblii cuHTe3 PHK. IlpuHuwmms
TPAHCKPUMIMU: KOMIUIEMEHTAPHOCTh, AHTUMAPAIIICIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckot knemxe. Hexooupyrowue PHK.

Tpancnsauus u e€ sransl. Yuactue Tpancnoptabix PHK B 6uocuntese Genka.
VYcnousi O6uocunre3a Oenka. KomupoBanue amuHokucior. Ponb pubocom B
onocuHTe3e Oemnka.

Cospemennvie npeocmasnenus o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKApUOT U 3YKapUOT. Peryisiius akTMBHOCTHM T€HOB y NpokKapuoT. ['mmoresa
onepoHa (®. XKaxo0b, K. Mano). Moaexynapuvie mexanusmvl 3KCHpeccuy 2eHo8 y
aykapuom. Ponv xpomamuna 6 pecynrayuu pabomul 2enog. Perynsius oOMEHHBIX
MPOLIECCOB B KJETKE. KIIeTOUHBIN rOMeoCTas.

Bupycbl — HeksieTouHble (JOPMBI KU3HU U OOJNHUTaTHBIC Mapa3uThl. CTpoeHue
MPOCTBHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbIl YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, 6axmepuogazos.
Obpamnas mpanckpunyus, pesepmasa, UHmezpasa.

BupycHble 3a001eBaHus 4enioBeka, XKUBOTHBIX, pacTtenuit. CITN/, COVID-
19, counanbHbpie ¥ MEAUIIMHCKUE TTPOOTIEMBI.

buoungpopmamuxa: unmeepayua u ananuz 6onvuiux maccugos («bigdatay)
CMPYKMYpHuIX Ouonocudeckux oannvix. Hanomexuonoeuu 6 buonocuu u meouyuHe.
IIpoepammupyemvie hynkyuu denxos. Cnocobwbl 00cmasKu 1eKkapcms.



JdemoncTpanuu

[Toptpetsr: H. K. Konsuos, /1. 1. IBaHOBCKHIA.

Tabmunpel n cxemsl: «buocunTe3 Oenkay, «I eHeTnyeckuii Koa», «Bupyce,
«bakrepuodarm».

IIpakTnyeckas padora «Co3naHue MOJIEIN BUPYCay.

Tema 8. ZKu3HeHHbIN HUKJ KJICTKHU

Knerounslii 1mukia, ero mnepuoabl W peryisuua. MHTepdaza u  MuUTO3.
Oco0eHHOCTH TPOLIECCOB, MpoTeKarommx B uHTepdase. [IoAroToBka KIETKH K
nenennto.  [IpecunTeTndyeckuid  (MMOCTMUTOTHYECKHUH),  CHUHTETHYECKUH U
NOCTCUHTETUYECKUH (IPEMUTOTHUECKUI) TIEPUOIbl MHTEP(A3bI.

Martpuunbii cunres JIHK — perukanusa. [Ipuamuner perumkanvun JIHK:
KOMIUIEMEHTAPHOCTh,  MOJTYKOHCEPBATHBHBIM  CHHTE3, AHTUNAPAILIECIBHOCTb.
Mexannsm permmkanuu JIHK. Xpomocomer. Ctpoenue xpomocoM. Ternomepsl n

TeaoMepaza. XPOMOCOMHBIM HaOOp KJIETKM — KapuOTUIl. JIUIJIOMJHBIA W
ralylOWIHBIA  HAO0OphI  XpoMOcoM. ['oMosoruuHeie Xpomocombl. [losioBbIe
XPOMOCOMBI.

Henenue kinetku — Muto3. CTaguu MUTO3a U MIPOUCXOISIIIINE B HUX MTPOIIECCHI.
Tunel muto3a. Kapnoknnes u nuTokuHe3. buonornueckoe 3HayeHUE MUTO34.

Perynsuust mutoTMueckoro nukna kietku. [Iporpammupyemasi KiaeTodHas
rubenp — anornTo3.

Knerounoe sapo, XpoMocombl, (DYHKIIMOHAbHAs TEHOMUKA. Mexanusmol
npoaugepayuu, oup@epenyuposku, cmapenus u eubdeau xiemox. «l{ugposas
K1emKay — ououHgpopmamuueckue mooeiu QyHKYUOHUPOBAHUS KIEMKU.

JdemoncTpanuu

Tabmuubl u cxembl: «KWU3HEHHBIM UK KIETKW», «MuTo3», «CtpoeHue
xpomocomy, «Pemmmkarusa JJHK».

O6opynoBaHue: CBETOBOW MUKPOCKOI, MUKpOIpenapartbl: «MUTO3 B KIETKax
KOpEUIKA TyKa.

JlaGopaTopnass  pabdora  «l3ydyeHme  XpoMOCOM  Ha  TOTOBBIX
MUKpOTIpenapaTax.

JlabopaTtopHas padora «Habmonerne MuTo3a B KJIETKaX KOHYMKA KOPEIIKa
Jyka (Ha TOTOBBIX MUKpOIIperapaTax ).

Tema 9. Ctpoenue n GyHKUNH OPraHM3MOB

buonornueckoe pazHooOpasue OPraHu3MOB. OIHOKIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJICTOUHbBIE OPTaHU3MBI.

OCco00OEHHOCTU CTPOCHUS U )KU3HEIEATEIbHOCTH OJTHOKJIETOYHBIX OPTaHU3MOB.
bakTepun, apxeu, OJHOKIETOUYHBIE I'PUObI, OJHOKJIETOYHBIE BOJOPOCIH, IPYyrue
npoTUcThl. KoJIoHHaNbHBIE OPraHU3MBL.



B3aumocCBsA3p 4YacTell MHOIOKJIETOYHOIO OpraHus3ma. TKaHW, OpraHbl M
cucteMsl opraHoB. OpranusM Kak eInHoe nenoe. [ omeocras.

Tkann pacreHuid. Tumbl pacTUTENbHBIX TKaHEW: oOpa3oBaTeibHas,
NOKPOBHAs, IMPOBOJMAIIAs, OCHOBHas, MexaHuueckas. OCOOEHHOCTH CTPOEHUS,
GyHKUMNA U pacToNIOKEHHS TKaHEH B OpraHax pacTeHU.

TkaHW XKMBOTHBIX M YEJIOBEKAa. [HIBI KUBOTHBIX TKAHEW: DIIUTEINAIIBHAS,
COCIMHUTENIbHASA, MbIlIeyHasi, HepBHas. OCOOCHHOCTH CTpOeHHs, (YHKIUN U
PacIONOKEHUS TKAaHEN B OPraHaXx )KUBOTHBIX U YEJIOBEKA.

Opranbl. BereraTuBHblE M TE€HEpAaTUBHBIE OpraHbl pacTeHuil. OpraHel H
CHUCTEMBI OPTaHOB JKMBOTHBIX U YeoBeKa. DyHKIMKU OPraHOB U CUCTEM OPIaHOB.

Onopa Ttena opranu3moB. Kapkac pacrenuid. CKeneTbl OJHOKIETOYHBIX H
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHbli M BHYTpeHHMH ckeneT. CTpoeHue u
THIBI COETUHEHUS KOCTEN.

JIBrokeHue  OpraHusMoB.  JIBHKEHME  OJHOKJIECTOYHBIX  OPraHU3MOB:
amMEOONIHOE, KI'YTUKOBOE, PECHUYHOE. J[BM)KEHHE MHOTOKJIETOUHBIX PACTEHUM:
TPONM3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MblIevHas cucrtema. Peduiekc. CkeneTHble MBIIIIIBI U UX padoTa.

[Iutanue opranusmoB. lloryomieHue BOIBI,  YIVIEKHCIOIO Trasa W
MUHEPAJIBHBIX BELIECTB pacTeHUsAMU. lIutanue XkuUBOTHBIX. BHyTpunosiocTHOE U
BHYTPHMKJIETOYHOE MHIIEBapeHHe. IIuTaHue NO3BOHOYHBIX JKUBOTHBIX. OTaEnsl
NUIIEBAPUTENIBHOIO TpakTa. IlumeBapurenbHbie kenme3bl. [InmeBapuTenbHas
CHCTEMa YEJIOBEKA.

Jpixanue opranu3MoB. J[pixanue pacteHuid. JIpixanue >kuBoTHbIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KIIETKU. KoxkHoe apixaHue. JlpIxaTenbHas IOBEPXHOCTb.
XKabeproe u néroynoe npixanue. JlpixaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKUX TO3BOHOYHBIX JKMBOTHBIX.
JlpixaTenpHass cucrema 4esioBeka. MeXaHu3M BEHTWIILUHUM JIETKUX y NTUL U
MIIeKonUTaromuX. Perynsanus npixanus. JprxareiabHble 00bEMBIL.

TpaHCIIOPT BEMIECTB y OpPraHMW3MOB. TPAHCIIOPTHBIE CUCTEMBI PACTCHUM.
TpaHcropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema W €€ Oprassl.
KpoBeHocHass cucTteMa IO3BOHOYHBIX JKMBOTHBIX U d4enoBeka. Cepaue,
KPOBEHOCHBIE COCYJlbl M KpoBb. Kpyrm KpoBooOpamieHus. OBOJIIOLHMOHHBIE
YCIIO)KHEHHUSI CTPOEHUSI KPOBEHOCHOM CUCTEMBI ITO3BOHOUHBIX KUBOTHBIX. PaboTta
cepaa v €€ perysiuus.

Beigenenne y opranmsmoB. Beinenenue y pacrtenuid. Beigenenwne y
KUBOTHBIX. (CoKpaTuTenbHble Bakyonu. Opranbl BelaelieHus. @OuibTpanms,
CEKpelusi 1 00paTHOE BCACHIBAHUE KAaK MEXaHU3Mbl paOOThl OPraHOB BBIJEICHUS.
CBs13b TIOJIOCTH TeNa ¢ KPOBEHOCHOM U BBIIECIUTEIBHOM CUCTEMaMU. Brinenenue y



NO3BOHOYHBIX JKMBOTHBIX U yenoBeka. [Touku. CtpoeHre U (yHKIIMOHUPOBAHUE
He(poHa. OOpa3zoBaHKE MOYH Y YEJIOBEKA.

3amuTa y OpraHuM3MOB. 3alllUTa y OJHOKJIETOYHBIX OPraHu3moB. Cropsl
OakTepuil M LUCTHl MNPOCTEUIIMX. 3alIUTa y MHOTOKJIETOYHBIX PACTEHUH.
Kyrukyna. Cpencra macCUBHOM M XUMAYECKOH 3a1UThl. ODUTOHIUABI.

3ammra y MHOTOKJIETOYHBIX JKMBOTHBIX. IIOKpOBBI M HMX NIPOHU3BOIHBIE.
3ammTa opranu3zMa ot Ooje3Hedl. UMmyHHas cuctema uenoBeka. KiieTouHblil u
TYMOPANbHBIA MUMMYHUTET. BpOXIEHHBIA W TPHOOPETEHHBINA CHEUPUIESCKHIA
UMMYHUTET. Teopus KiIOHaIbHO-celeKTuBHOro ummyHutera (I1. Dpnux, @. M.
bepuer, C. Tonerasa). BocnanuTtenbHbie OTBETHl OPraHu3MoB. Posib BpoKIEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUM.

Pazgpaxkxumocte ¥ peryisiius 'y  OpranusMmoB. PazmpaxumMocts y
OJHOKJIETOYHBIX OPTaHU3MOB. Takcucel. Pa3ipa)kuMoCTh U peryssiums y pacTCHUN.
PocTtoBble BelecTBa U UX 3HaA4YECHUE.

HepBHas cucrema u pedrexrtopHas peryisuus y KUBOTHbIX. HepBnas
cucTeMa M €€ OTHEIbl. JBOJIOIMOHHOE YCIIOKHEHNE CTPOCHUSI HEPBHOM CUCTEMBI
y KUBOTHBIX. OTAENBI TOJOBHOTO MO3ra MO3BOHOYHBIX KHUBOTHBIX. Peduiekc u
pedexTopHas nyra. be3ycnoBHbIE U yCIIOBHBIE PEQIIEKCHI.

['ymopanpHas peryisuus U 3HIAOKPUHHAs CUCTEMA >KUBOTHBIX U YEIIOBEKa.
Kenes3pl SHIOKPUHHOW CHCTEMBI M UX TOPMOHBL [[elicTBHE TOPMOHOB.
B3auMoCBsI3p HEpBHOW M SHIOKPUHHOM cucTeM. ['unoranamo-runoguzapHas
cucrema.

JdemoncTpanuu

[Toprper: U. 11. I1aBnos.

Tabmuubr 1 cxembl: «OIHOKIETOYHBIC BOJIOPOCTH», «MHOTOKIETOYHBIE
Bojopociam», «bakrepum», «lIpocrenmme», «Oprassl LIBETKOBBIX PACTCHHI,
«CucreMbl  OpPraHOB  ITO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHune
HaceKkoMbIxX», «TkaHu pacrenuit», «KopHeBbie cuctembl», «CTpoeHue crelms»,
«CTpoeHME JUCTOBOW IUIACTUHKW», «TKaHW KUBOTHBIX», «CKEJIET 4eIOBEKay,
«IImmeBapurenpbHas cucrema», «KpoBeHocHas cucrema», «/lpixarensHas
CUCTEMAY, «HepBHas  cucremay, «Koxay, «MplIlieyHass ~ CUCTEMay,
«BpinenurensHas cucremMa», «OHIOKPUHHAsA cUCTeMay, «CTpOEHHE MBIIIIBDY,
«Mmmynurer»,  «KumeuHonosoctHele», «(CxemMa  NUTaHUSA  PACTCHHID,
«KpoBEHOCHBIE CHCTEMBI TIO3BOHOYHBIX JKUBOTHBIX», «CTpOEHHE THUIAPBDY,
«Ctpoenue mnaHapum», «BHyTpeHHee CTpoeHHe H0KAEBOTrO 4epBs», «HepBHas
cucrema pbio», «HepBHas cucrema nArymkn», «HepBHas  cucrema
npecMbIKaromuxcs»,  «HepBHag  cucrema  nruny,  «HepBHas — cucrema
MIIeKONUTaroIuX», «HepBHas cucrema uenoBekay, «Peduexcy.



O0opynoBaHue: CBETOBOW MHKPOCKOI, MHKpPOIPENapaThl OJHOKJIETOYHBIX
OpraHu3MOB, MHUKpOIpenapaTtbl TKaHEH, PAaKOBHHBI MOJUIIIOCKOB, KOJUIEKUIUU
HACEKOMBIX, UTJIOKOXKUX, KUBBIE IK3EMIUISIPhl KOMHATHBIX pAacTEHUH, repbdapuu
pacTeHUN pas3HBIX OTACJIOB, BIIAXKHBIE Ipenaparsl JKMBOTHBIX, CKEJICTHI
NO3BOHOYHBIX, KOJUIEKIIUM OECIIO3BOHOUYHBIX JKUBOTHBIX, CKEJIET YeJIOBEKa,
o0opymoBaHue ISl AEMOHCTPALMK TOYBEHHOTO M BO3IYIIHOTO MUTAHUS PACTCHUH,
pacierieHus KpaxMaia 1 OeJIKOB MO/ AecTBUEM (pepMeHTOB, 000PYAOBaHHE IS
JEMOHCTPALIMH OIBITOB MO U3MEPEHUIO )KU3HEHHON €MKOCTU JIETKUX, MEXaHU3Ma
JBIXaTEIbHBIX ABMKEHUMN, MOJIEIU TOJIOBHOIO MO3Ia Pa3INYHbIX )KUBOTHBIX.

JlaGopaTopHasi padora «/3yueHne TKaHEW pacTeHUIN.

JlaGopaTopHasi padora «/3yueHne TKaHEeH JKUBOTHBIX.

JlaGopaTopHasi padora «3yueHne opraHoB IIBETKOBOI'O PACTCHHUS.

Tema 10. PazmHoxeHMe U pa3BUTHE OPraHU3MOB

®opMbl pa3sMHOXKEHHUSI OpPraHU3MOB: Oecriosnioe (BKJIIOYas BEreTaTUBHOE) U
nojoBoe. Buasl  Oecrnonoro  pa3MHOXKEHHS:  I[OYKOBaHHWE, CHOPYJISALUS,
(dparmeHTanys, KIOHUPOBAHUE.

[TomoBoe pa3zmHoxkeHue. [lonmoBble KieTkW, Wik rametsl. Meio3. Craauu
Mmeiio3a. [loBenenune xpomocoM B mero3e. Kpoccunrosep. bronmorndeckuii cMbIci
Melo3a M IIOJIOBOrO Iporecca. Meio3 M €ro MecTo B >KM3HEHHOM IHKIIE
OpraHU3MOB.

[IpenzapoasiieBoe pa3Butue. ['amerorenes y xKuUBOTHBIX. [10JI0BBIE KeEE3bI.
OOpa3oBaHue U pa3BUTHUE MOJOBBIX KiIETOK. CriepmaTorenes u oorene3. CtpoeHue
IIOJIOBBIX KJIETOK.

OmionoTBOpeHNEe U 3MOpPHOHAIBHOE pa3BUTUE KUBOTHBIX. CrocoOsbl
OIUIOAOTBOPEHUS: HAPY)KHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOTE€HE3). DMOPHOIOTHS — HayKa
0 Pa3BUTHUM OPraHU3MOB. Mopgoeenez — 00Ha U3 21A8HbIX NPOOIEM IMOPUONOSUU.
Konyenyus mopghocenos u mooenu mopgoeenesa. Cramuum >MOpuOreHesa
KUBOTHBIX (Ha mpumepe Jjarymku). JpoOmenme. Tumbl  npoOneHus.
Jlemepmunupoeannoe u HedepmuHuposanmoe Opoobnenue. brnacmyna, munvi
onacmyn. OcoOeHHOCTH NApOOJICHHS] MIICKOMHUTAIOMINK. 3apOJBIIIEBBIE JUCTKU
(racTpyJiAnus). 3aKjiaJjka OpraHOB U TKAaHEW U3 3apObIIIEBbIX JIUCTKOB. B3anmHoe
BIMSIHUE 4YacTed pa3BUBAIOILEroCs 3apojplilia (dMOpHUOHAIbHAS WHAYKIIMS).
3aknajka IUTAaHA CTPOEHMSI JKMBOTHOTO KakK pPe3yJibTaT HEepapXUUYECKHUX
B3aMMOJICUCTBUII TE€HOB. BrnusHue Ha 5>MOpHUOHANIBHOE pa3BUTHE Pa3IMYHBIX
(aKkTOPOB OKPY’KAOILEH CPEIBL.

Poct u pasButue xuBoTHBIX. [locTamMOpuoHansHbI mepuon. [lpsmoe u
HenpsMmoe pasButhe. PaszButne ¢ meramopdo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX >KMBOTHBIX. bHOJOrHyeckoe 3Ha4YeHHE NPSIMOrO W HENPSMOIo



pa3BUTHUSA, UX PACHPOCTPAHECHUE B NpUpoje. TuIbl pocTa KUBOTHBIX. DaKTOPHI
peryisiiuy pocTa >KMBOTHBIX U YesnoBeka. CTaguu MocTAIMOPHOHATIBHOTO Pa3BUTHS
y ’KUBOTHBIX U 4esioBeKa. [lepnoasl oHTOreHe3a uenoBeka. CTapeHue u CMepTh Kak
OMOJIOrMYECKHUE TPOLIECCHI.

Pasmuoxxenne u passutue pacrenuil. ['ameroput u cmnopodur. Meito3 B
KU3HEHHOM IuKJe pacTeHuid. (OOpa3zoBaHWe CHOp B IMpolecce Menosa.
['amerorene3 y pacreHuid. OIUIOAOTBOPEHUE U PA3BUTHE PACTUTENBHBIX
OpraHu3MoB. /[BoliHOE OIIOAOTBOPEHHUE Y LIBETKOBBIX pacTeHuid. OOpa3zoBaHue U
pPa3BUTHE CEMEHU.

MexaHu3MBbI PETYJISIIAA OHTOICHE3A Y PACTEHUN U )KUBOTHBIX.

JdemoncTpanumn

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

Tabmumer 1 cxembl: «BereratuBHOE pa3MHOXKeHHE», «TUIBI Oecmonaoro
pa3MHOXKEHUsD», «Pa3zMHOXKEHME XJIAMHJAOMOHANb», «Pa3MHOMKEHHE SBIIICHBD»,
«Pa3mHOkeHue ruape», «Meino3», «Xpomocomely, «l'amerorenes», «CtpoeHue
SIMLIEKJIETKU W criepmaro3onaa», «OCHOBHBIE CTaauHu OHTOreHe3a», «lIpsmoe u
HENpsAMOe pas3Buthe», «Pa3zBurne wmanckoro xyka», «Pa3Buthe capaHumy,
«Pa3Butue narymku», «JIBOMHOE OIUIOJOTBOPEHUE Yy LIBETKOBBIX PACTEHUIN»,
«CtpoeHune ceMsH OJHOJIONBHBIX U JIBYJOJBHBIX PACTEHUN», «KU3HEHHBIA ITUKII
MOPCKOW KamycTbl», « JKU3HEHHBIN HUKI MXa», « KU3HEHHBIN TUKI NalOPOTHUKAY,
«KV3HEHHBIN UK COCHBDY.

OOopyioBaHHE: CBETOBOM MHUKPOCKOI, MHUKpONpenaparbl SULEKIETOK H
CIIEpMATO30UI0B, MOAENb «LUKII pa3BUTHS JATYILIKWY.

JlaGopaTopHasi padora «/3yueHue cTpoeHus MOJOBBIX KJIETOK HA TOTOBBIX
MHUKPOIIPENIapaTaxy.

IIpakTnueckass padora «BbIABICHHE NPU3HAKOB CXOJCTBA 3aPOIBILICH
ITI03BOHOYHBIX KUBOTHBIX).

JlaGopaTtopnass pabdora «CTpoeHHEe OpraHoB pPa3MHOXKEHHUS BBICIINX
pacTeHU.

Tema 11. I'eneTuka — Hayka 0 HaCJeACTBEHHOCTH U HM3MEHYHMBOCTH
OPraHu3MoOB

HcTtopust cTaHOBIIEHUS U PA3BUTHS TEHETUKU Kak Hayku. Pabotsl ['. Mennens,
I'. ne ®pusa, T. Moprana. Posib 0Te4eCTBEHHBIX YYEHBIX B Pa3BUTUU I'€HETUKHU.
Pa6oter H. K. KomeioBa, H. U. BaBunosa, A. H. benosepckoro, I'. JI. Kapmeuenko,
1O. A. ®unmumaenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE TEHETUYECKHUE TOHITUS U CUMBOJIBL. [ 'OMOJIOTHUHBIE XPOMOCOMBI,
aJUIeJIbHbIE TE€HbI, AJIbTEPHATUBHBIC IPU3HAKH, JTOMUHAHTHBI M PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UT0TA, YUCTAS JIMHUS, TUOPHUIbI, TEHOTHUII, (PEHOTHII.



OCHOBHBIE ~ METOJbl ~ T€HETUKH: THOPUAOJOTUYECKHM,  [UTOJIOTHYECKUH,
MOJIEKYJISIPHO-T€HETUYECKHM.

JdemoncTpanumn

[Toptpetsl: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsros, H. U.
Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumogees-PecoBckuil.

Tabmuibl 1 cxeMbl: «MeTo bl TeHETUKIY, «CXEMBbI CKPEIINBAHK.

Jlabopatopuass paGora «/lpo3odmna Kak OOBEKT TEHETHYECKHUX

VICCIIEJOBAHUI.
Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH MeHmgenss — 3aKOH

eInHOoO00pa3us THOPUAOB mepBoro nokoneHus. [IpaBuno nomuaupoBanus. Bropoit
3aKOH MeHnaens — 3aKOH pacIIeIUICHUs NPHU3HAKOB. LluTonormyeckue OCHOBBI
MOHOTHMOPHIHOTO CKpelMBaHus. [ uloTe3a 4yucToThl raMer.

AHanuzupyronee ckpemyBanue. 1IpoMeKyTOuHbIi XapakTep HaclleJOBaHUS.
Pacuieruienre npu3HakoB MIPU HETIOJIHOM JOMUHUPOBAHHH.

JurubpunHoe ckperuBanue. Tpetnii 3akoH MeHens — 3aK0OH He3aBUCUMOTO
HaclleoBaHUsl ~ Mpu3HakoB.  Lluromornyeckue  OCHOBBI  JAUTHOPUIHOIO
CKpEILLMBaHUs.

CuernienHoe HacnenoBaHue npusHakoB. Padotsl T. Moprana. CuennieHHoOe
HACJICJOBAHUE T'€HOB, HAPYLICHHE CLEIUICHUS MEXAY I'€HaMH. XPOMOCOMHAas
TEOPUS HACIEACTBEHHOCTH.

['enernka nosa. XpoMOCOMHBIN MEXAHU3M ONPEIEICHUS M0JJa. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIi U reTeporaMeTHbI moi. ['eHernueckas
CTPYKTypa MOJIOBBIX XpoMocoM. HacnenoBanne pru3HaKoB, CHENJIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neioTponus — MHOKECTBEHHOE JEUCTBUE
resa. MHOXECTBEHHBIM ajuleu3M. B3auMoaeucTBHE HEaUIEIbHBIX I'€HOB.
KommementapHocts. Onucras. [lonmmepus.

['eHETHYECKUIT KOHTPOJIb PAa3BUTHS PACTECHUM, >KUBOTHBIX M YEJIOBEKa, a
TakKe (PU3NOIOTUYECKUX TMPOILECCOB, TMOBEACHUS W KOTHUTHBHBIX (DYHKIIHIA.
['eHeTnyeckne MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOICUCTBUS «XO3IUH
— Mapa3uT» U «XO35IMH — MHKpOOHOM». ['eHeThdyeckue acmeKTbl KOHTPOJS U
U3MEHEHUS HAclIeJICTBEHHON MH(POpPMAIIMU B OKOJIEHUSIX KJIETOK U OPraHU3MOB.

JdemoncTpanumn

[Toptpersr: I'. Mennens, T. Mopran.

Tabmuubl u cxemsl: «IlepBbIii 1 BTOpo# 3akoHbl Menens», «Tpetuii 3aKkoH
Menpens», «AHanusupyroulee CKpemuBaHue», «HemomHoe noMuHHUpOBaHUE,
«CrerieHHOe HacleOBaHWE MPU3HAKOB y Japo3o¢puibl», «['eHernka momnay,



«Kapuotun uvenoBeka», «Kapuotun npozodumisl»y, «Kapuotum nOTHIBD,
«MHOXECTBEHHBIN aJlIeIu3M», «B3auMoaeicTBUE TEHOBY.

OOopynoBaHue: MoAeNb I JEMOHCTpalMu 3aKOHOB €IMHOOOpa3us
TUOpUJIOB TIEPBOTO TOKOJICHUS W PACHICIUICHUS TMPU3HAKOB, MOJENIb IS
JEMOHCTpAllUM 3aKOHA HE3aBUCHMOIO HAcCJIEAOBAaHUS NPU3HAKOB, MOJEIb JJIs
JEMOHCTPAllMM CLEIUICHHOTO HACJIENOBAHUS NPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKponpenapar: «Jlpo3zodumnay.

IIpakTuyeckas pa6ora «M3yueHue pe3ynbTaTOB MOHOTHOPUIHOTO
CKpEUIUBaHUA Y APO30(DUITBD».

IIpakTnueckas  paGora  «l3ydyeHue  pe3ylnbTaToB  JUTHOPUIHOTO
CKpEIIUBAHUS Y APO30(UITBI.

Tema 13. 3ak0HOMEPHOCTH U3MEHYUBOCTH

BzaumoneiictBue reHoTuna u cpeasl npu  dopmupoBaHud (peHoTHUna.
N3meHunBOCTh MpHU3HAKOB. KauecTBEHHbIE U KOJWYECTBEHHBbIE MPU3HAKU. Buabl
V3MEHUYMBOCTH: HEHACIIEACTBEHHAs U HACIICICTBEHHAS.

MoaudukanronHas u3MeHYuBOCTb. Posb  cpenbl B (popMHpoBaHUU
MOJAM(PUKALMOHHON HM3MeHYMBOCTH. Hopma peakuuu npusHaka. BapuanmoHHbIN
psan u BapuarnmonHas kpuBas (B. Horanncen). CpoiicTBa MoauuKaiimoHHON
U3MEHYHUBOCTH.

['eHOTUIIMYECKAsT N3MEHUYUBOCTh. CBOKCTBA T€HOTUIIMYECKON N3MEHUYUBOCTH.
Buapl reHOTHITHYECKON N3MEHUYNBOCTH: KOMOMHATHBHAS, MyTaIlHOHHAS.

KomOuHaTuBHasT M3MEHYMBOCTH. Mei03 M MOJIOBOM TMPOIECC — OCHOBa
KOMOMHATUBHON U3MEHUYMBOCTU. POTh KOMOMHATUBHON M3MEHUMBOCTH B CO3/IaHUU
TEHETUYECKOTO pa3HOOOpa3us B Mpeeiax OJTHOTO BU/IA.

MyTainmoHHass W3MEHYMBOCTh. BHabl MyTalnuil: T€HHbIE, XPOMOCOMHEIE,
reHoMHble. CHOHTaHHBIE MW  WHIYUMPOBAaHHbIE MyTaluuW. SnepHble H
HUTOIIa3MaTuYeckue MyTanuu. COMaTUYECKUE U MOJOBble MyTauuu. [IpuunHbI
BO3HUKHOBEHUs MyTanuil. MyTareHsl HW WX BIHWSHUE Ha OPraHU3MBL
3aKOHOMEpPHOCTH MYTAlUMOHHOI'O IPOIECCA. 3aKOH TOMOJIOTHYECKUX pPSAIOB B
HacneacTBeHHoW m3menunBoctu (H.M. BaBuwiioB). BHesinepHas M3MEHUYMBOCTH U
HACJIEICTBEHHOCT.

Onucenemuxa U OSNUSEHOMUKA, pOJb dNUSEHemUYyecKux @axkmopos 6
HAc1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS Y OP2AHUMOB.

JdemoncTpanumn

[Toptpertsr: I'. ne @pus, B. Moranucen, H. 1. BaBuios.

Tabmuubt u  cxembl: «Buabsl u3mMeHunBocTHY, «MoauduxanuoHHas
V3MEHUYUBOCTbHY, «KombunaTuBHas V3MEHUYUBOCTbHY, «Merno3sy,
«OmnonorBopenuey, «I'eHeTnueckue 3a00eBaHus YeIoBeKa», « Buasl MyTauiiy.



OO6opynoBaHue: XKMBbIE U TepOapHbIE IK3EMIUIIPhl KOMHATHBIX PacTeHUH,
pucyHku (¢poTtorpapun) >KMBOTHBIX C PA3IMYHBIMU BUAAMHU U3MEHUYMBOCTH.

JlabGopaTopHuas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOJAU(PUKAIIMOHHON M3MEHUYMUBOCTU. [locTpoeHue BapuallMOHHOTO psiia U
BAPUALIUOHHON KPUBOI».

IIpakTnyeckas padora «Mytaiuu y aApo3oduisl  (Ha TOTOBBIX
MUKpOIpenapaTax)».

Tema 14. I'eneTuka 4esioBexka

Kapuotun uvenoBeka. MexayHapoaHas mporpamMma HMCCIEAOBaHUS T€HOMa
yenoBeka.  MeToabl  M3y4eHUs ~ TEHETMKH  YEJIOBEKAa:  IEHEalOTMYECKHM,
OJIM3HEIIOBBIM, LIMTOrC€HETUYECKU, MOMYJISALIMOHHO-CTATUCTUYECKHM,
MOJIEKYJISIPHO-TE€HETUYECKHM. CoBpemMeHHOE OIPEIECIICHNE TE€HOTHUIA!
MMOJJTHOT€HOMHOE CEKBEHUPOBAHUE, T€HOTUIIUPOBAHUE, B TOM YHCIJIE C MOMOIIBIO
[TI[P-ananu3a. HacnencTBeHHble 3a0051eBaHus YesloBeKa. [ eHHbIE U XpOMOCOMHBIE
O0oJie3HM 4YesoBeKa. bolie3HM C  HAcle[ICTBEHHOM IPeapacroyioKEHHOCTHIO.
3HaYeHUE MEAUIIMHCKON T'€HETUKHU B MPEAOTBPAIICHUN U JICUEHUH T€HETUYECKUX
3a00eBaHUi 4YelioBeKa. MeauKo-reHeTUYecKoe KOHCYNbThupoBaHue. CTBOJIOBBIC
KJIeTKU. [[OHSATHE «TEHETHYECKOTO Ipy3a». JTUUECKUE aCIEKThl UCCIEAOBAHUN B
00J1aCTH pelaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue (akTopbl TOBBIIMIEHHOW UYYBCTBUTEJIBHOCTH YeEJIOBEKa K
(bU3MYECKOMY U XMMUYECKOMY 3arpsi3HCHHUIO OKpYy»Karolen cpenl. ['enernueckas
MPEIPACTIONIOKECHHOCTD YETOBEKA K MAaTOJIOTUSIM.

JdemoncTpanuu

Tabmuubl u cxemsl: «Kapuotun denoBeka», «MeTollbl U3y4YEHHS] TE€HETUKHU
yesoBeKkay, «I'eHeTHYecKkue 3a00JIeBaHUs YETTOBEKAY.

IIpakTnyeckas padora «CocTaBieHHE U aHATU3 POJIOCIOBHOW».

Tema 15. Cenekunsi OpraHu3MoB

JlomecTukanysg H CEIEeKUUsA. 3apOXKICHUE CEIEKIMU UM JOMECTHUKALUU.
VYuenue H. W. BaBunoBa o IleHTpax MNpOUCXOXKACHUS W MHOrooOpas3us
KYJbTYPHBIX pacTeHHil. POJIb cenekuuu B CO3[JaHUU COPTOB PACTCHUW M TOPOJ
*KuBOTHBIX. CopT, mopoaa, ITaMM. 3aKOH TOMOJIOTMYECKUX PSIJOB B
HaclleACTBeHHOM wu3MeHunBocth H. WM. BasunoBa, ero 3HaueHue A
CEJIEKIIMOHHOM paboThI.

MeTtoapl ceneKuMOHHONW paboThl. MCKyCCTBEHHBIM OTOOp: MAacCOBBIA U
VHIMBUTyaJIbHBI. Orarnsl KOMOMHAIIMOHHOMN CCJICKIIUU. HcneiTanue
MpoU3BOAMTENCH MO MOTOMCTBY. OTOOp 1O TEHOTHIY C IOMOIIBIO OICHKU
¢dbeHoTHNa MOTOMCTBA U OTOOP MO TE€HOTHUITY ¢ moMoIbio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ]  CEJICKIIMOHHOW  paboThl.
PannanmoHHbI 1 XUMHYECKUN MyTareHe3 Kak NCTOYHUK MYTAlUMN Y KyJbTYPHBIX



¢opM opranu3moB. Mcnonp30BaHHE TE€HOMHOIO PENAKTUPOBAHUS U METOJIOB
pexombunanTHeIX JIHK ns momyyeHust iCX0MHOTO MaTepuana i CeJIeKIUH.

[lonyuenne ITOJTUILIIOUIOB. BrytpusBunosas THOpUAM3AITHSL.
bauszkopoacTBeHHOEe  CKpemiuMBaHMe, wiM  MHOpuaumHr.  HepoactBeHHoe
CKpelllMBaHue, Uiau ayTopuauHr. 'erepo3uc u ero npuuuHbl. Vcnonb3oBaHue
rerepo3uca B ceneknuu. Otnanéunas ruGpuamszanus. [Ipeogonenue Oecrutonus
MEXBHUIOBBIX THOPUAOB. JlOCTH)KEHUS CENEKIINN PACTCHUHN U KUBOTHBIX. «3e1éHas
Dpesoioyusy.

CoxpaHEHHE M WU3YYEHUE I'€HETUYECKUX PECYpCOB KYJBTYPHBIX PACTEHUN U
UX JUKUX poaMYed  Ams  cOo3JaHMsl  HOBBIX  COPTOB M THOpHUAOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJBTYp. /H3yuenue, coxpawenue u  ynpaeieHue
2eHeMUYECKUMU PeCcypPCamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 Yenax YayuueHus Cyuecmeyiouux U co30aHus Ho8blx NOpoo, TUHULL U KPOCCO8, 8
MoM yucie ¢ NPUMEHEHUEeM COBPEMEHHbIX Memo008 HAYYHLIX UCCIe008aHUl,
nepeoosvix uoeti U NepCneKmMuEHbIX MEeXHOI02ULL.

JdemoncTpanumn

[Toptpersr: H. 1. Basumos, M. B. Muuypun, I'. /. Kapneuenko, II. II.
Jlyxbstnenko, b. JI. Acraypos, H. bopnoyr, . K. benses.

TaOnuis! 1 cxemsl: «LIeHTpBI NPOUCXOXKIECHUS U MHOTOO0pa3usl KyJIbTypPHbIX
pacTeHuin», «3aKOH I'OMOJIOTHYECKUX PSAOB B HACIEACTBEHHOM M3MEHUYHMBOCTHY,
«Mertonbl cenekiumy, «OtnanéHnas ruopuan3anusy, «MyTtarenesy.

JlabopaTtopnas padora «/3ydeHre cCOPTOB KyJIbTYpHBIX PACTEHUH U MOPOJT
JOMAIIHUX KUBOTHBIX.

JlaGopaTopHasi padora «/I3yueHrne METOIOB CEJIEKIIUHA PACTCHUID).

IIpakTnuyeckas padora «IIpuBuBKa pacTeHU».

IKeKRypeusi «OCHOBHBIE METOAbI W JOCTHKCHHS CEJICKIIMU PACTEHUU U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIMIO, IIJIEMEHHYIO bepmy,
COPTOUCIIBITATENbHBIA yYaCTOK, B TEIUIMYHOE XO34WCTBO, B JIaDOpaTOPHUIO
arpOyYHHUBEPCHUTETA UM HAYYHOTO LEHTPA)».

Tema 16. BuorexHoJsiorust U CHHTeTHYeCKasi OHOJIOTHA

OOBEKThI, HCHOJB3YEMbIE B OHOTEXHOJOTHH, — KJIETOYHbIE U TKAHEBBIE
KYJIbTYPBI, MUKPOOPraHU3MBI, ux XapaKTEPHUCTHKA. Tpamunuonnas
OMOTEXHOJIOTHS:  XJeOOMeueHue, TMOITyYeHHE KHCIOMOJOYHBIX MPOAYKTOB,
BuHOAenne. MukpoOuonorndeckuii cuHTe3. OOBEKTHl MHKPOOHOIOTHIECKHUX
TexHosorui. [IpousBoacTBO O€lika, aMUHOKUCIOT U BUTAMUHOB.

CozlaHre TEXHOJIOTMH M MHCTPYMEHTOB ILIEJICHANPABICHHOIO U3MEHEHUS U
KOHCTPYUPOBAHHUs TEHOMOB C LEJIBIO IT0OJy4YEHUSI OPraHU3MOB U UX KOMIIOHEHTOB,
COJIeprKalIiX HE BCTPEYArOIIUeCs B IPUPOe OMOCHHTETUUECKHE My TH.



Knerounass mnxeHepus. MeTolbl KyJbTypbl KIETOK M TKaHEH PAcTEHUM U
#*UBOTHBIX. Kpuobanku. Comatuueckas THOpuAM3alUsg W COMATUYECKUM
sMOpuorene3. lcnonb3oBaHue ramiouioB B CelEKIMH pacTteHuil. [lonyuenue
MOHOKIOHANbHBIX anmumen. Mcnonv3oeanue MOHOKIOHATbHBIX U NOJUKIOHATbHBIX
aumumen 6 meouyune. VICKYCCTBEHHOE OIUIOJOTBOpPEHHE. PeKkoHCTpyKuus
AWLEKIETOK U KIIOHUPOBAHHUE XMUBOTHBIX. METON TPaHCIUIAHTALMU SIAEP KIIETOK.
Texnonocuu  0300posaeHus, KYIbMUBUPOBAHUA U MUKPOKIOHANbHO2O
DPA3MHOIICEHUS CENIbCKOXO3AUCMBEEHHBIX KYIbMYP.

XpoMOCcOMHass U TeHHasg WHKEeHepus. VICKyCCTBEHHBIM CHUHTE3 I'€Ha U
KoHCcTpyupoBaHue pekoMOouHanTHbIX [IHK. Cozdanue mpanceennvix opeanusmos.
JlocTmkeHrnssT W NEPCHEKTHBBI  XPOMOCOMHOM M T'€HHOM  MHYKECHEPHH.
DKOJIOTHYECKHUE U ATUYECKUE MPOOJIEMbI T€HHON MHXEHEPUH.

Menununckue Ouotexnonoruu. Iloctrenomuas uudposas meaununa. [1LIP-
OUarHocTuka. MeTaOoJOMHBIN aHaiau3, TEHOLEHTPUYECKUI aHaau3 MpoTeoMa
YeJI0BEKa I OLICHKM COCTOSIHUSA €ro 340poBbs. M CIoib30BaHHE CTBOJIOBBIX
kineTok. Taprernas Tepamust paka. 3D-Ouommkenepuss g pa3pabOTKu
(yHIaAMEHTAIBHBIX OCHOB MEIUUMHCKUX TEXHOJIOTHH, CO3JaHUsl KOMILIEKCHBIX
TKaHEW COUETAaHHUEM TEXHOJOTUH TPEXMEPHOIro OMONMPHUHTHUHIra M ckaddonauHra
JUISL PELLICHUSA 3a/1a4 [IEPCOHAIU3UPOBAHHON MEIULIUHBI.

Co3naHne BEKTOPHBIX BaKLMH C LEJNbI0 00ecredeHus: KOMOMHHPOBAaHHOU
3anThl OT Bo3Oynuteneir OPBU, ycTaHOBIeHHE MONEKYISIPHBIX MEXaHU3MOB
¢ynkmonupoBanus PHK-cogepxamux BUPYCOB, BBI3BIBAIOLIUX OCO0O OMAaCHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JdemoncTpanuu

Tabmuiet u cxemsl: «Vcnoap30BaHUE MUKPOOPTAaHU3MOB B MPOMBIIIIIIEHHOM
IIPOU3BOJCTBEY, «KileTouHass nHKeHEPU», «I eHHAst UHKEHEPUSD.

JlaGopaTopnas padora «/3yueHne 00beKTOB OMOTEXHOIOTUNY.

IIpakTnyeckas padora «IloaydeHre MOJIOYHOKUCIBIX TPOTYKTOBY.

IKCKypcusi «bHOTEXHONOTMA — BaXHEWIIAas IPOU3BOJAMUTENBHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MMPOU3BOACTRO)».

IHHJIAHUPYEMBIE PE3YJIbTATBI OCBOEHMUS ITPOI'PAMMBI 11O
BHOJIOTUN HA YPOBHE CPEJHEI'O OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K PE3yJbTaTaM OCBOCHHUS
0OyJaronuMMuUCs TporpaMM  CpeIHero oO0mero oOpa3oBaHUS: JIMYHOCTHBIC,
MeTaIpeIMETHBIC U TIPEIMETHBIC.

B cTpykType TMYHOCTHBIX PE3yJNbTATOB OCBOEHUS MPOTPaMMBbI 10 OMOJIOTUU
BBIJICJICHBI CIIEAYIOIINE COCTABIISIIONINE: OCO3HAHUE OOYYArOIIUMUCS POCCUNUCKON



rPaXXIAHCKON UAECHTUYHOCTH — FTOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSATEIIbHOCTH
U CaMOONpENCNeHUI0, Haiuyue Mmomusayuu K  OOy4eHHIO  OHWOJIOTHH,
yenenanpaesieHHoe pazeumiue BHYTPEHHHUX YOEKIECHWW JTUYHOCTH HAa OCHOBE
KJIFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TPATUIUN pa3BUTHUs OMOIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YUYAIOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMU  YCTAHOBKAMHU, MPUCYIIUMU CHUCTEME
OWojorndeckoro  0oOpa3OBaHWS, HaAluuue  NPABOCO3HAHUS  DKOJOTHYECKOU
KYJBTYPBL, CHOCOOHOCMU CMA8UmMb TN U CTPOUTH )KU3HEHHBIC TUIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS MPOTPAMMBbI IO OHMOJIOTHH JTOCTUTAIOTCS
B CIMHCTBE Y4YeOHOW M BOCIUTATEIBHOM JEATEIBHOCTH B COOTBETCTBUH C
TPAAUIIUOHHBIMUA POCCUMCKUMU COLUOKYJIBTYPHBIMU, HCTOPUUECKUMU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMM, TMPUHSATHIMUA B OOIIECTBE MpaBUIaMU M HOPMaMHU
MOBEJCHUSI W CIIOCOOCTBYIOT TIPOIlECCaM CaMOIIO3HAHUS, CAMOBOCIUTAHUS U
CaMOpa3BUTHUA, PA3BUTUS BHYTPEHHEH TMO3ULMU JIMYHOCTH, NATPUOTHU3MA U
YBAXKEHUS K 3aKOHY U IMPABOIOPSAIKY, YEIOBEKY TpyJla U CTaplieMy MOKOJIEHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHOIICHUS K KYyJbTYPHOMY HACICIUIO W
TpaaulisIM MHOTOHAIlMOHAJIbHOrO Hapoaa Poccuiickoii denepaiuu, npupoae u
OKPYKaroUIeH cpere.

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHHS YyueOHoro mpeamera «buomorus»
JOJKHBI OTpakaTh TOTOBHOCTH M CIIOCOOHOCTH OOYYAIOIINXCS PYKOBOJICTBOBATHCS
copMUpPOBAaHHOW BHYTPEHHEH TMO3UIMEH JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAllNH, TO3UTHUBHBIX BHYTPCHHHX  YOEXKICHHH, COOTBETCTBYIOIIHNX
TPaJAMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO OO0IIEeCcTBa, PAaCHIUPEHUE KU3HEHHOTO
ONBITA U OMbBITA JEATEIBHOCTH B IMPOIECCE PEAIN3alUA OCHOBHBIX HANPABICHUN
BOCIIUTATEJILHOU JI€SITEILHOCTH, B TOM YHCJI€ B YaCTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTD IPAKIAHCKON MO3UIIMK 00YYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O 4JIEHa POCCUICKOTO OOIIECTBA;

OCO3HaHWE CBOMX KOHCTUTYIIMOHHBIX IpaB M OOS3aHHOCTEH, yBaKCHUE
3aKOHA W PaBOIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATECIBHOCTH TMPU CO3JAaHUU
y4e€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX M TMO3HABATENbHBIX 3a/1a4, BBHITIOJHEHUU
OMOJOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPEAENATh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIICHUIO K
SIBJICHHSIM COBPEMEHHOMW KU3HHU U OOBSICHATH €€;

YMEHHUE YUUTHIBATh B CBOMX JICUCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HbIMU YOCKICHUSMU, KYJIbTYPHBIMHU LIEHHOCTSMHU U
COLMAJIbHBIM ITOJI0KEHUEM;



TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOI'O BBIIIOJIHEHUS
y4eOHBIX, TO3HABaTEIbHBIX H HCCIICNOBATECIBLCKUX 3a7a4, YBAXKHTEIHHOTO
OTHOIIEHUS K MHCHHIO OINMOHEHTOB TPHU OOCYXICHUU CIHOPHBIX BOIIPOCOB
OMOJOTUYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTApHOM U BOJOHTEPCKOM AEATEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUMUCKOM TPaXKIaHCKON MICHTUYHOCTH, MAaTPUOTU3MA,
YBaKECHUS K CBOEMY HapoJy, YyBCTBAa OTBETCTBEHHOCTH mnepea PoauHoil, ropaoctu
3a CBOHM Kpa#, cBOIO PolMHY, CBOW SI3bIK M KYyJNbTYpPYy, HNPOILLIOE U HACTOSIIEE
MHOTOHAIlMOHAJIBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIICHHUE K MIPUPOJHOMY HACIEAUIO U MaMSTHUKAM TTPUPO/IbI,
JTOCTUXKEHUSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUUCKHMX YUYEHBIX B CTAHOBJICHHE U
pa3BUTHE OWOJOTWH, TMOHUMAHUS 3HA4YEeHHs] OWMOJOTMM B TO3HAHUM 3aKOHOB
IPUPOJIBI, B AKU3HU YEJIOBEKA U COBPEMEHHOIO 00IIECTBa;

ujacitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIyKeHHUI0 W 3amuTe (OTedecTsna,
OTBETCTBEHHOCTb 3a €T0 CyAL0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHHE TyXOBHBIX LIECHHOCTEN POCCUIICKOTO HApOa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMUS, STUYECKOTO TTOBEACHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAllMI0 W TMPUHAMATH OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHME JINYHOTO BKJIJIa B TOCTPOEHUE YCTOMYMBOTO OYIyIIIETO;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POAUTENSIM, CO3/IaHUIO0 CEMbU HAa OCHOBE
OCO3HAaHHOTO TPHUHATHUS I[IEHHOCTEH CEMEMHOMW JKWU3HU B COOTBETCTBHUH C
TpaauusMu HaponoB Poccuu;

4) 3¢TeTHYEeCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIIEHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAy4YHOTO U
TEXHUYIECKOTO TBOPUYECTBA, CIIOPTA, TPya, OOIIECTBEHHBIX OTHOIICHHUI;

MOHUMAHHE YMOIIMOHAIIBHOTO BO3ICHCTBUSI JKMBOM MPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXXEHHUIO B Pa3HBIX BHJAAX HMCKYCCTBa, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JINYHOCTH;

5) ¢usnueckoro Bocnutanus, GOpMHPOBAHHMSA KYJIbTYPbl 310POBbS H
IMOIMOHAJILHOTO 0JIArONOJIyYnsi:

MOHMMAaHUE W peajau3amus 370pOBOTO M Oe3omacHOro oOpa3a >KH3HU
(310poBO€  TUTaHUE, COOJIIOJICHHME TUTMEHWYECKUX TMpPaBWJI U HOPM,
cOQIaHCUPOBAHHBIN PEXUM 3aHATHUH U OTAbIXa, peryisipHas dundeckas
aKTUBHOCTbH), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHUS K
c0OCTBEHHOMY (hM3UYECKOMY U TICHXUIECKOMY 3I0POBBIO;



NOHUMAHUE IIEHHOCTH TMPaBWJI HHJIUMBUIYAIbHOTO M  KOJUJIEKTUBHOTO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHME MOCJICICTBUN W HENPUITHUS BPEIHBIX NPUBBIUCK (YHOTpeOICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCTIMTAHMSI:

TOTOBHOCTH K TPY/y, OCO3HAHHE IIEHHOCTH MacTEPCTBA, TPYIOTIOOHE;

FOTOBHOCTh K AKTHBHOM JESITEIBHOCTH TEXHOJOTMYECKOW W COLMAIbHOMN
HAIPaBJICHHOCTH, CITIOCOOHOCTh MHHUITMUPOBATH, TJIAHUPOBATh M CAMOCTOSTEIHHO
BBITIOJIHATH TAKYIO JIESITEIbHOCTD;

UHTEpPEC K pa3IMuHbIM cdepam npodhecCHuOHATBHOU JeATEeIbHOCTH, YMEHUE
coBeplIaTh OCO3HAHHBIM BBIOOp Oyaymed mpodeccun U pearn30BBIBATH
COOCTBEHHBIC KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUI0O W CaMOOOpA3OBaHHWIO Ha
MPOTSHKEHUU BCEH KU3HU;

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

HKOJIOTMUECKH 1I€JIeCO00pa3HOe OTHOIICHUE K MPHUPOJE KaK HMCTOUYHUKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYIlIeCTBOBAHMS;

MOBBIIICHUE YPOBHS OKOJOTUYECKOW KYJIbTYphl: MPUOOpPETEHUE OIbITa
IUTAHUPOBAHMSI TOCTYIKOB UM OIICHKM MX BO3MOXHBIX TOCJICACTBUN IS
OKpY>Karollle Cpeibl;

OCO3HaHHWE TI00aTBLHOTO XapaKTepa AKOJIOTHYCCKUX MPOOJIeM W MyTeH HX
pelieHus;

CIIOCOOHOCTh HMCIIOJIB30BaTh MPUOOpETaeMble TMPU H3YYEHUU OUOJIOTUU
3HAHUST W YMEHHUS TMpU PEHIeHUH TPoOJeM, CBS3aHHBIX C palMOHAIBHBIM
MPUPOOIIOIL30BaHUEeM  (COONIOACHUE  TIPAaBWJI  TIOBEACHHWS B MPHUPOJIE,
HaIpaBJICHHBIX Ha COXPaHEHHWE pPABHOBECHUS B HKOCHUCTEMAaX, OXpaHy BHUJIOB,
AKOCHUCTEM, OroCchepsI);

aKTUBHOE HEMNpUSTHE JCHCTBUN, TMPUHOCALIUX Bpel  OKPYXKAIOIIEH
MPUPOJHON Ccpejie, YMEHHE MPOTrHO3UPOBATh HEOJArONMpPUSITHBIE HKOJOTHUUYECKHUE
MOCJIC/ICTBUS MPETPHHUMAEMBIX JCHCTBUN U TIPEIOTBPAIATh UX;

HaJU4YUe PA3BUTOr0 SKOJOTMYECKOTO0 MBIIUICHUS, IKOJIOTUUECKON KYJIbTYpHI,
ombITa JEeSITENHHOCTH HKOJIOTUYECKOM HaIpaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSl UMH B TO3HABATEIIbHOW, KOMMYHHKATUBHOW M COIMAIBHOM
MPaKTUKE, TOTOBHOCTU K YYAaCTHIO B IPAKTUUECKOMN JIESITEIHbHOCTH SKOJIOTUYECKON
HaIpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMUPOBAHHOCTh MHMPOBO33PEHHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKH M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOI'O Ha JIMAJIOTe
KYJbTYp, CHOCOOCTBYIOITIETO OCO3HAHUIO CBOETO MECTa B MOMKYJIBTYPHOM MHPE;



COBEPILECHCTBOBAHUE SI3BIKOBOM M YWTATEIbCKOW KYyJIBTYpPbl KaK CpEICTBA
B3aMMOJICUCTBUS MEXY JIFOAbMU U TIO3HAHUS MUPA;

MOHUMAaHue crenuPuKku OWOJOTUM KaK HayKd, OCO3HaHWA e PO B
(OopMUPOBaHUN PAMOHATIBHOIO HAYYHOI'O MBIIUICHUS, CO3JaHUU LIEJIOCTHOTO
IpEJICTaBICHUST 00 OKPYXAloUIeM MHUpPE KaK O €IMHCTBE MPHUPOJbI, YEJOBEKa U
oOmiecTBa, B TO3HAHWU MPHUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUH MpodiieM
COXpaHEHUs IPUPOJHOTO PAaBHOBECHS;

yOeKAEHHOCTh B 3HAYMMOCTH OWOJIOTMH AJIi COBPEMEHHOW IMBHIIM3AIINM:
oOecrieueHnss HOBOTO YPOBHS Pa3BUTHsS MEAMIMHBI, CO3/IaHUE IEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CIOCOOHBIX  pellaTh  PEeCcypCHble  IPOOJIEMbl  Pa3BUTHUS
YeJIOBEYECTBA, TTOUCKA MyTEeH BBIXOJA U3 TI00ATBHBIX YKOJIOTHYECKUX MPOOIEeM U
obOecrieueHns  Mepexoja K  YCTOMYMBOMY — pa3BUTHIO,  PallMOHAIHLHOMY
UCTIONB30BAaHUIO TPHUPOAHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTAHIAPTOB
KU3HY;

3aMHTEPECOBAHHOCTh B TIOJYYEHUM OMOJOIMYECKMX 3HAaHUM B LEJIAX
NOBBIIICHUS OOIIEl KyJbTYphbl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOHM 4acTH (DYHKIMOHAIHLHOW TPaMOTHOCTH OOydJaromuxcs, Gpopmupyemon
IpU U3Y4EHUH OMOJIOTUY;

IIOHUMAaHUE CYIIIHOCTH METOJOB MO3HAHUS, UCIIOIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BAaTh MOJy4YaeMmble 3HaHMs MJi1 aHajau3a u
OOBSICHEHHS SIBIICHUI OKPYXAIOIIETO MUPAa M MPOUCXOISIIMX B HEM HM3MEHEHHUH,
yMEHHE JeNaTh OOOCHOBAHHBIC 3aKIIOUEHHS HA OCHOBE HAaydHbIX (AKTOB U
MMEIOIINXCS JaHHBIX C LEJIBI0 TIOJYUYEHHMSI TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BAaTh OWOJIOTMYECKUE 3HAHMS AJis
pelieHus mpobsieM B peabHbIX )KU3HEHHBIX CUTYAIIHIX;

OCO3HaHUE LIEHHOCTH HAYYHOH JEATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
IIPOEKTHYIO U MCCIIE0BATENBCKYIO JEATENBHOCTh HHINBUIYAIIbHO U B IPYIIIIE;

TOTOBHOCTh M  CHOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHMIO U
caM000pa30BaHNUI0, K AKTMBHOMY TIIOJYyYCHHIO HOBBIX 3HAHWHA TIO OHOJOTHH B
COOTBETCTBHH C KU3HEHHBIMH IMOTPEOHOCTAMH.

METANPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHbie pe3ysbTaThl OCBOCHMSI y4eOHOro mpenMera «buomorus»
BKJIIOYAIOT: 3HA4YMMble i1 (GOPMHPOBAHUS MHUPOBO33PEHUSI O0YyUYaIOIIMXCA
MEXAUCIUTUIMHAPHBIE (MEXKIPEIMETHBIE) OOIIEHAYYHbIC MOHATHSA, OTPa’KaIOIINe
IIEJIOCTHOCTh HAYyYHOM KapTHHBI MHpa H CHeONU(PUKY METOIOB TIO3HAHUS,
UCIIOJb3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, YHEPTHUs, SABJICHUE, MPOIECC,
CUCTEMa, Hay4YHbIN (haKT, MPUHIIUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCClIeIoBaHMEe,  HAOMIOJIeHHe,  HW3MEpPEHUEe, OKCIEPUMEHT U JIpyrue);



YHUBCPCAJIBHBIC y‘l€6HbI€ IIGI\/'ICTBI/I}I (HO3HaBaT€JIBHBI€, KOMMYHHKATHUBHBIC,

pEryJsiTUBHBIE), o0ecrevynBaromnme (dbopmupoBaHue (yHKIHMOHATBHOM
IPAaMOTHOCTH W  COIMAJIBHOM KOMIIETEHIIMA OOYYalOIIUXCS; CIOCOOHOCTH
oOyJaromuxcst UCIIOJIb30BATh OCBOCHHBIE MEXIUCHUIUIMHAPHBIE,

MHUPOBO33pPEHUYECKUE 3HAHUS W  yHUBEpCAIbHbIE YyueOHbIE JEHCTBUS B
ITO3HABATEJIbHOM U COLMAJILHON ITPAKTHUKE.

B pesymbprare wu3ydeHuWs OHWOJIOTMM Ha YpPOBHE CpPEIHETO OOIIero
obpazoBanmsi 'y oOyuwaromerocst OyayT chopMupoBaHBI —IMO3HABATEIHHBIC
YHUBEpCAJIbHbIC YUeOHbIC NCHCTBHS, KOMMYHHKATUBHBIC YHHUBEPCATIbHbBIC YUCOHBIC
JNEWUCTBUS, PEryJATHBHbIE YHUBEPCAJIbHBIC YydeOHBIC JEUCTBHUSA, COBMECTHAS
JESATCIIbHOCTbD.

MeTtanpeaMeTHbIE PE3yJbTaThl OCBOCHHSI TMPOTPAMMBI CPEIHETO OOIIero
00pa3oBaHMsI TOJDKHBI OTPaXKaTh:

OBJanenne YHUBEPCAJIbHBIMU Y4eOHbIMU NMO3HABATEJIbLHBIMU
NEeHCTBUSMM:

1) 6a30Bble JJOrMUYecKHUe AeiicTBHSI:

CaMOCTOSITENIbHO  (hOpMyIHpOBaTH W aKTyaJU3UpoOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh TPH OCBOCHMHM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(aHanm3a, cuHTE3a, CPaBHEHHMS, KiIIacCU(UKAIIUKA, 000OIICHHUS), PAaCKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATHHA (BBIACIATh UX XapaKTEPHBIC MPHU3HAKH, YCTAHABIHBATH
CBSI3U C IPYTUMH TTOHSATHSIMH);

ONPEACNIATh LU JCATeIbHOCTH, 3ajiaBasi mapaMeTpbl W KPUTEPUU UX
JTOCTUKEHHUS, COOTHOCUTD PE3YJIbTaThl ACATEILHOCTH C MTOCTABIICHHBIMH HCIISIMU;

HCITIOJIB30BATh OMOJIOTHYECKHE TTOHATHS TSl OOBsICHEHUS (DAKTOB M SIBJICHUI
YKABOW NPUPOJIBL,

CTPOUTH JIOTHYECKUE pacCyXJeHUs (MHAYKTUBHBIC, JACAYKTHUBHBIC, IIO
aHAJIOTUM), BBISABJIATH 3aKOHOMEPHOCTH U IPOTHBOPEYHUS B paccMaTPUBAEMBIX
SIBIICHUSIX, (DOPMYITUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSTh CXEMHO-MO/ICIIbHBIC cpencTBa TUTS MIPEICTABIICHUS
CYIIIECTBEHHBIX CBSI3C¢H M OTHOIICHWU B M3y4aeMbBIX OMOJIOTHMYECKHX OOBEKTax, a
TaKkKe  TMPOTUBOPEYMH  pa3sHOTO  pOJA,  BBISIBICHHBIX B Pa3IUYHBIX
HH(POPMAIIMOHHBIX HCTOYHHKAX;

paspabaTeiBaTh IJIaH PEIICHHS MPOOJIEMBbI C YYETOM aHAIM3a WMCIOIIMXCS
MaTepHATBHBIX M HEMATePUATLHBIX PECYPCOB;

BHOCHUTh KOPPEKTHUBBI B JICSITEIHBHOCTD, OIICHUBATh COOTBETCTBHE PE3YyJIbTaTOB
IEJISIM, OIEHUBATh PUCKH TIOCIICICTBUIN JEATEIILHOCTH,

KOODJAMHUPOBaTh M  BBHINIOJHATH pabOTy B YCIOBUSX  PEAbHOTO,
BUPTYAJILHOTO 1 KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHSI,



pa3BUBaTh KPEATUBHOE MBIILICHUE TTPU PEUICHUH KU3HEHHBIX MPOOIIEM.

2) 6a3oBble HcCaed0BaATEILCKHIE AeiiCTBHSL:

BJIAJICTh HABBIKAMH Y4E€OHO-UCCIIEA0BATEIIBCKON M MTPOCKTHOM JESTSIIBHOCTH,
HAaBBIKAMHM  pa3penieHus mpoOyieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbBHOMY MOUCKY METOJIOB PEIIEHHUs MPAKTUYECKUX 3a]1a4, TPUMEHEHHUIO
Pa3TUYHBIX METOIOB ITO3HAHMUS,

UCIIOIB30BaTh PA3IUYHBIE BUJBI JICSITEIBHOCTH IO TOJYYEHUIO HOBOTO
3HAHWS, €T0 HWHTEPHpPETalHH, MPeoOpa3oBaHUI0 W TPUMECHEHHIO B YYEOHBIX
CUTYAIIUX, B TOM YHCJIE TIPU CO3aHUH YUCOHBIX U COLUATIBHBIX TPOCKTOB;

dbopMHUpOBaTH HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOM TEPMUHOJIOTHEH,
KJTFOUEBBIMU TTOHATUSMHU U METO/IAMH;

CTaBUTh M (OpMyJIHMpOBaTh COOCTBEHHBIE 3aJadd B 00pa30BaTEIbHOU
NEATETLHOCTH U KU3HCHHBIX CUTYAIIHSX;

BBISIBIISITh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJU3UPOBaTh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHHUs, HaXOIUTh apryMEHTHl MJis J0Ka3aTelabCTBa
CBOUX YTBEPXKICHHM, 3a/1aBaTh TapaMETPhl M KPUTCPUU PEIICHMUS;

aHAJTU3UPOBATh TMOJYYCHHBIE B XOJE€ PELICHUS 3aJaud PE3yJbTaThl,
KPUTUYECKU OIICHUBATH UX JIOCTOBEPHOCTH, MPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JIaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATh MIPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh 1EJICHANPABICHHBIN TOUCK TEpEeHOca CPEACTB M CIOCOOOB
JEeHUCTBUS B MPO(ECCUOHAIBHYIO CPEY;

yMETh TEPEHOCUTh 3HAHUS B IO3HABATEIBHYI0 M NPAKTUYECKYIO 00JIacTu
KU3ZHENIEITEIIbHOCTH;

YMETh MHTETPHUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIC WJEH, MpejiaraTb OPUTHHAIBHBIC TOIXOJbI M PEIICHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE aIbTEPHATUBHBIC PEIICHUS.

3) padora c unpopmanueii:

OPHUCHTHUPOBATHLCS B PA3TUYHBIX HCTOYHHKAX WH(OpMAIH (TEKCTE Yy4eOHOTO
MOCOOHs, HAYYHO-TIOMYJIAPHON JUTEpaType, OHOJOTHUECKHX CIIOBApSAX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax MaHHBIX, B MHTEpHETE), aHATU3MpPOBATH
uH(OPMAIUIO PA3TMYHBIX BUJIOB U (HOPM MPEACTABICHUS, KPUTUUECKH OIICHUBAThH
€€ JOCTOBEPHOCTh U HEMTPOTUBOPEUYUBOCTH;

(GbOpMyIMpPOBaTh 3aMPOCHl U TMPUMEHSATh PA3THMYHBIE METOJbI MPH TIOUCKE H
otbope Omosormueckoil HHMOpPMAITUH, HEOOXOTUMOM I BBIMTOJHEHUS YUEOHBIX
3a/1ay;

npuoOpeTaTh OMBIT HCHOJIB30BaHUS MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATH KYJIbTYPY aKTUBHOTO HUCIIOIB30BAHUS PA3TUYHBIX
MTOVICKOBBIX CHCTEM;



CaMOCTOSITENIbHO ~ BBIOMpPAaTh  ONTUMalbHYIO  (OpMY  MpEICTaBICHUS
ouonornueckoil nHPpopmauu (Cxemsl, TpaduKu, JUArpamMMbl, TAOIHIIBI, PUCYHKH
H pyToe);

UCIIOJb30BaTh HAy4yHBIM A3BIK B KayecTBe CpeAcTBa Hpu paboTe ¢
Ouonornueckoil uH(poOpManuen: TNPUMEHATh XUMHYECKHE, (QU3NUYECKHUEe U
MaTeMaTHYeCKUe 3HAaKH W CHUMBOIBI, (HopMmyIbl, ab0peBHaTypy, HOMEHKIATYpY,
UCIIOJIb30BaTh W MpeoOpa3oBbIBATH  3HAKOBO-CUMBOJHUYECKHE  CpPEACTBA
HarJIAIHOCTH;

BJaJ€Th ~ HABbIKAMU  pPACIO3HABaHHWSA U 3allUThl  HMH(OpMAIUH,
UH(POPMAIIMOHHON 0€30MaCHOCTH JIUYHOCTH.

OgByaieHHe YHMBEPCAIbHBIMM KOMMYHMKATHBHBIMH J1eHCTBUAMM:

1) oO1enme:

OCYLIECTBJISATh KOMMYHUKAIIMH BO BCEX c(pepax >KM3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOre WM JUCKYCCHM IO CYHIECTBY OOCYKIaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKICHUS OTHOCHUTEJIBHO BBIIIOJIHEHHS IpEIIaracMou
3aJlay, YYUTHIBATh UHTEPECHl U COTJACOBAHHOCTH IMO3MIMI JIPYTUX YYaCTHUKOB
JIAaJIora Uik JTUCKYCCHUN);

pacrno3HaBaThb HeBEpOaJbHbIE CpEACTBA OOLICHHs, MOHMMAaTh 3HAYCHUE
COLIMAJIbHBIX 3HAKOB, NPEINOCHUIOK BO3HMKHOBEHMSI KOH(DJIMKTHBIX CUTYallUH,
YMETb CMAT4aTh KOH(MINKTHI U BECTU MEPETOBOPHI;

BJIAJETh PAa3JIMYHBIMU CIIOCOOAMHU OOILIEHUA W B3aUMOJEUCTBUS, NOHUMATh
HaMEpEeHUs JIPYTUX JIOJEH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHUE K COOECETHUKY
U B KOpPpEKTHOU (hopme HopMyIHpoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOI0 TOYKY 3PEHHs C HCIIOJIIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHAsI AeSITEJIbHOCTD:

NOHMMATh M HCIIOJIb30BATh MPEUMYIIECTBA KOMaHIHOW M WHIUBUIYaIbHOU
paboOThI IPH pEIICHUH OUOJIOTMYECKON MpoOIeMbl, 000CHOBBIBATH HEOOXOAMMOCTD
IPUMEHEHUS TPYMIIOBLIX (DOPM B3aUMOJICHCTBUS MPHU PEIICHUH y4eOHO 3a1a4u;

BBIOMpPATh TEMATHKy M METOJAbl COBMECTHBIX JECUCTBUU C Yy4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJIOr0 4eHa KOJIEKTUBA;

OPUHUMATh LI€TM  COBMECTHOM  JEATENBHOCTH, OpIraHU30BBIBaTh U
KOOPJIMHUPOBAaTh JACUCTBUSA IO €€ JOCTHKEHUIO: COCTaBIIATh IUIAH JCHCTBUM,
pachpeneniarTb poid ¢ y4€TOM MHEHHH y4YacTHHUKOB, OOCYXIaTh pEe3yJIbTaThI
COBMECTHO pabOTHI;

OLICHMBATh KAaueCTBO CBOEr0 BKJIaJa M KaXJOrN0 YYacTHHKA KOMaH[Ibl B
oOwIMii pe3ynbTaT o pa3pabOTaHHBIM KPUTEPUSIM;

npeyiaraTh HOBBIE IPOEKThI, OLEHUBaTh HUIEH C MO3ULUUU HOBHU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;



OCYLIECTBIATh IO3UTHUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3IMYHBIX
CUTYAaIIUX, IPOSIBIIATH TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUITUATHBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJssTHBHbIMHU AeHCTBUAMM:

1) camoopranusamnus:

UCIIOJIb30BaTh OMOJOTMYECKHE 3HAHUS JUIs BBISABICHUS MpOOJIEM M UX
pelieHus B )KU3HEHHBIX U YUEOHbIX CUTYalUsX;

BbIOMpaTh HAa OCHOBE OHWOJOTMYECKHMX 3HAHUH IIEJIEBHIE U CMBICIOBBIC
YCTAaHOBKU B CBOUX JEHCTBHUSX M MOCTYIKax MO OTHOUIEHHUIO K JKUBOW MPUPOJE,
CBOEMY 370POBBIO U 3/I0POBBIO OKPYKAIOIINX;

CaMOCTOSTEJIBHO OCYILIECTBIIATh ITO3HABATENIBHYIO JACSITEIBHOCTD, BBISBISATH
poOJIeMBI, CTaBUTh U (HOPMYIHUPOBAThH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIIbLHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUSIX;

CaMOCTOSATEJIbHO COCTaBJATh IUJIaH pEHICHHs Mpo0JeMbl C  y4ETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U IIPEANIOUTEHU];

JABaTh OLIEHKY HOBBIM CUTYaLlUsIM;

pacuMpsITh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIUYHBIX MPEIIOUYTCHHI;

JieNiaTh OCO3HAHHBIN BHIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a peuIcHHuE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

CHocoOCTBOBAaTh (POPMUPOBAHUIO M MPOSBICHUIO MIMPOKONH 3PYIULUU B
pa3HbIX OO0JACTSIX 3HAHMM, IOCTOSIHHO IOBBINIATH CBOW 0Opa30BATENbHBIA H
KYJIbTYPHBII YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIECSTEIIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJa/JeTh HABBIKAMH  TO3HABATENbHON  pedruekcun Kak  OCO3HaHUSA
COBEPILIAEMBIX JIEUCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, HX PE3YJIBTaTOB U
OCHOBaHUM, UCHOJIb30BaTh MPHUEMBI pe(IeKCUu Uil OLEHKHU CHUTYyalluH, BbIOOpa
BEPHOI'O PELIEHUS;

YMETh OLEHUBATh PUCKU W CBOEBPEMEHHO IPUHUMATh PEIIEHUS IO HX
CHUKEHUIO;

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPH AaHAJIN3E pe3yJIbTaTOB
NEATENbHOCTH;

3) npuHsATHE ce0sl M APYIrHUX:

IPUHUMATh Ce0sl, IOHUMasi CBOU HEJIOCTATKU U JOCTOMHCTBA;

IPUHUMATh MOTHBBI W apryMEHTBHl APYIMX IIPH AaHAJINU3E pe3yJIbTaTOB
NEATENbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JIPYTUX HA OLUIMOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MTO3ULIUU JPYTOro YeJIOBEKA.



IMPEAMETHBIE PE3YJIBTATBI

[IpenMeTHBIC pPE3YNBTaTBl OCBOCHHS COJEPKAHHS Y4eOHOTO TpeaMera
«buonorus» Ha yrayOnEéHHOM ypOBHE OpUEHTHUPOBaHbI Ha oOecleueHue
npopuiapHOro  0o0yueHus — oOydaronuxcss  Owonmormu. OHHM  BKIIIOYAOT:
cnieruuaeckue I OMOJIOTHH HaydHbIE 3HAHUSI, YMEHHUS B CTIOCOOBI IEHCTBHIA 110
OCBOCHHIO, MHTEPIIPETAIIMN U MPEOOPA30BAHUIO 3HAHUH, BHUJBI NEATCILHOCTH TI0
MOJIYYCHHUIO HOBBIX 3HAHUU U MX MPUMEHEHUIO B PA3IMYHBIX YUCOHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cUTyauusx. [IpeameTHble pe3yapTaThl MPEICTABICHBI IO
roJlamMm U3y4eHUs.

[IpeameTHBIC pe3yNbTaThl OCBOCHHS y4eOHOTO TipeameTa «buomorus» B 10
KJaacce TIOJKHBI OTPaXaTh:

c(hOpMUPOBAHHOCTh 3HAHMM O MECT€ U POJU OWUOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B (DOpPMHPOBAHUU €CTECTBEHHO-HAYUYHOW KApTHUHBI MUpa, B
MO3HAHUM  3aKOHOB TPHUPOABI U  PEHICHUU TPoOJeM  pPaIMOHAIBLHOTO
MIPUPOIOTIOIB30BaHMS, O BKJIAJIC POCCHHCKHUX W 3apyOCKHBIX YUEHBIX B Pa3BUTHE
Omooruu;

BJIAJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloIMue OUOJIOTMYECKUE TEPMHUHBI U TOHATUS (KU3HB, KIIETKA,
Opranu3M, MeTadoJIu3M, TOMEOCTa3, CAMOPETYJISIHUsA, CaMOBOCIPOU3BECHUE,
HACJICICTBEHHOCTh, M3MEHUMBOCTh, POCT W Pa3BUTHE), OMOJOTUYECKHE TEOPUU
(xnerounast teopus T. [lIBanna, M. IlIneiinena, P. BupxoBa, xpomocoMHas Teopusi
HaciencrBeHHoctu T. Moprana), yuenus (H. WM. BaBunoBa — o nentpax
MHOTOOOpas3wsi W TPOUCXOXKICHUS  KyJbTypPHBIX  pacTCHHWH),  3aKOHBI
(emrnHOOOpA3WsI MOTOMKOB IIEPBOTO TIOKOJICHUS, PACIICIUICHUS, YHCTOTHI TaMerT,
HE3aBUCUMOrO HacienoBaHuss [. Menaens, TOMOJIOTUYECKAX PSAIOB B
HACJIEICTBEHHOMN A3MEHYUBOCTU H. n. Basunosa), IIPUHLIAIIBL
(KOMIUIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMU METOJAMU HAyYHOIO MO3HAHUS, HUCIOJIb3YEMbIX B
OMOJIOTUYECKUX HWCCIICIOBAHUAX JKUBBIX OOBCKTOB (OINMHCAaHWE, W3MEpEHUE,
HaO0JII0ICHUE, DKCIICPUMEHT);

YMEHHE BBIIEIATh CYIIECTBEHHbBIE TPU3HAKUA: BUPYCOB, KJIETOK MPOKAPUOT U
DYKapUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OakTepuii, rpuOOB, paCTCHUHN, ’KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpPraHOB pPACTCHUW, >XWUBOTHBIX, YEJIOBEKA, MPOIECCOB KU3HEICITEIbHOCTH,
MPOTEKAIONIUX B OPraHU3Max PacTEHUM, KUBOTHBIX M YEJIOBEKa, OMOJIOTHMYECKHUX
MPOLIECCOB: OOMEHa BEIIECTB (METaboIM3M), MPEBPAIEHUS SHEPTUU, OPOKEHUS,
aBTOTPO(HOTO U reTepoTpodHOTO TUIIOB MUTAHMS, (OTOCUHTE3a U XEMOCHHTE3a,
MUTO3a, MeH03a, TaMETOreHe3a, SMOpHUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHA,



Pa3MHOXKEHHUS,  WHAUBUIYaTbHOTO  Pa3BUTHS  OpraHu3Ma  (OHTOTeHe3a),
B3aMMOJICHCTBHSI TEHOB, TETEPO3UCA, HCKYCCTBEHHOTO 0TOODA;

YMEHUE YCTAaHABIIMBATh B3aMMOCBSI3M MEXIY OpPraHOWJAMH KJIETKH W WX
GyHKUHUSIMHE, CTPOCHHEM KJIETOK Pa3HbIX TKaHEH M X (QYHKIUSIMH, MEXKIY
opraHaMd W CHCTEMaMU OpPraHOB y pACTEHUM, *UBOTHBIX W YEJIOBEKa M HX
GYHKIASIMH, MEXKIYy CHCTEMaMH OPTaHOB M WX (QYHKIIUSIMH, MEXAY dTaramu
oOMEHa BEIIEeCTB, dTalaMu KJICTOYHOTO ITUKJIA 1 KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
sTanaMyd 3MOPHUOHATBHOTO PA3BUTHS, TCHOTUIIOM W (PeHOTHUIIOM, (EHOTHIIOM WU
dakTopamu cpeibl OOUTaHUS;

YMEHUE BBISABJIATh OTJIUYUTENbHBIC MPU3HAKU KUBBIX CUCTEM, B TOM YHCIIC
pacTeHul, )KUBOTHBIX M YEJIOBEKA;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOIINE aPTYMEHTHI, OWOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIMKY JUIS JOKa3aTeIhCTBAa POJCTBA OPraHU3MOB Pa3HBIX
CHUCTEMATUYECKUX TPYIIII;

yMEHHUE peliaTh OMOJOTUYECKUE 3aa4U, BBISIBIISITH TPUUUHHO-CIICICTBEHHbBIC
CBSI3U MEXIY UCCIEAYEMBIMU OMOJIOTHYECKUMHU TIPOIIECCAMHU U SBJIICHHUSIMHU, JI€TIaTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHUY TIOJYYCHHBIX PE3YyJIbTaTOB;

YMEHHUE BBINOJIHATH JIA0OpAaTOpHBIE M MpaKTUYeCKHe paboThl, COOII0IATh
npaBuiIa nmpu padboTe ¢ yueOHbIM U Ja00PaTOPHBIM 000PYIOBaAHUEM;

YMEHUE BBIJIBUTATh THUIOTE3bI, MPOBEPSITh HUX OKCIECPUMEHTAIBHBIMU
cpenctBamu, GOPMYIUPYS IIETb HCCIICIOBAHUS, AHAIM3UPOBATH IOYYCHHBIC
pe3yabTaThl U JNIaTh BHIBOIGI,

yMEHUE Y4YacTBOBaTh B y4e€OHO-HCCIIEIOBATEIBCKON padoTe Mo OHOJIOTHH,
HKOJIOTUU W MEIIMIIMHE, MPOBOJAUMON Ha 0a3e HIKOJIbHBIX HAYYHBIX OOIIECTB, U
nyOJUYHO  TPEACTaBIATh  TOJYYCHHBIC  pE3yJbTaThl HAa  YYEHHUYECKHUX

KOH(epeHUusIX;
YMEHHUE OLICHHBAaThb JTUYECKHE AaCIEKThl COBPEMEHHBIX MCCIICIOBAaHUN B
objactu  OMONOrMM W MEOUUUHBI  (KJIOHUPOBAaHUE,  HCKYCCTBEHHOE

OIUIOAOTBOPEHUE, HANPABICHHOE W3MEHEHHE IN'€HOMa M CO3/JaHHE TPAHCTE€HHBIX
OpraHUu3MOB);

YMEHHE OCYIIECTBISITh OCO3HAHHBIM BBIOOp Oymyiell mpodeccroHambHOMI
JESTEIbHOCTH B 00JIacTH OMOJIOTMH, MEIULMHBI, OMOTEXHOJIOTHUH, BETEPUHAPHH,
CEJIbCKOTO XO3SIMCTBA, MUILEBON MPOMBIIUIEHHOCTH, YIIIyOJsATh MO3HABATEIbHBIN
WHTEpEC, HAIPaBJICHHBIN Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOIIEH Mpodeccuu u
IPOAODKEHHE OHOJIOTMYECKOTO 00pa3oBaHUs B  OpraHU3alUsAX CPEIHEro
1po(heCCHOHATIBHOTO U BBICIIEr0 00pa30BaHusl.

[TpenmMeTHbIe pe3yibTaThl OCBOEHUS yueOHoro npeamera «buonorus» B 11
Klacce NOJKHBI OTPAXKATh:



c(OPMUPOBAHHOCTh 3HAHMW O MECT€ W poJId OWUOJOTMH B CHCTEME
€CTECTBCHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOMN
KapTUHBI MHpa, B ITO3HAHWHM 3aKOHOB TIPUPOABI M PEIICHUH SKOJOTHYECKHUX
npo0OyieM 4YeloBeYecTBa, a TaKXKe B PEHIEHWH BOIPOCOB PaIMOHAIBHOIO
PUPOOTIOIL30BaHUs, U B (DOPMUPOBAHUM IIEHHOCTHOT'O OTHOIICHHS K MPHUPOJIE,
0O0IIIeCTBY, YEJIOBEKY, O BKIIAJE POCCHHUCKUX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B
pa3BuUTHE OUOJIOTUH;

YMEHHE BIAJETh CHUCTEMOW OHMONOTHMYECKUX 3HAHWW, KOTOpas BKIOYACT
omnpezesNeHusT M IOHMMAHHWE CYLUIHOCTH OCHOBOIOJArarluX OHOJIOrHYEeCKUX
TEPMUHOB M TOHATUM (BHUJ, IKOCUCTeMa, Ouocdepa), OUOIOTHUYECKUE TEOPUU
(oBommroroHHas Teopust Y. JlapBuHa, CHHTETHYECKAs] TEOPUS SBONIOIHH), YUCHUS
(A. H. CeBepiioBa — 0 myTsIX U HampaBieHusx 3Boitounn, B.1. BepHanckoro — o
ounocepe), 3akoHbl (reHeTuueckoro paBHoBecus [x. Xapau u B. BaiinOepra,
3apoapimieBoro cxoiactsa K. M. bapa), npaBuna (munumyma 1O. JluGuxa,
HKOJIOTHYECKON MHUpaMHJIbI JHEpPruM), rumnore3nl (runore3a «vupa PHK» V.
['unbepra);

yMEHHE  BJaJe€Th  OCHOBHBIMH  METOAAaMH  HAyYHOTO  TO3HAHMUS,
UCIOJIb3yEeMbIMH B OMOJIOTUYECKUX UCCIIEIOBAHUSIX KUBBIX OOBEKTOB U AKOCUCTEM
(onucaHue, U3MepeHUe, HaOJIOJIEHUE, SKCIIEPUMEHT), CIIOcO0aMU BBISIBICHUS U
OIICHKH aHTPOIIOTC€HHBIX U3MEHEHHI B PUPO/IE;

YMEHHE BBIJCIATh CYIICCTBCHHBIC MPHU3HAKUA: BHJAOB, OHOTEOIIEHO30B,
AKOCUCTEM H Ouocdepsl, CTAOMIU3UPYIONMIETO, IBMKYIIETO W Pa3pbIBAIOIIETO
€CTECTBEHHOI'0 0TOOpa, AJUIONATPUUECKOI0 U CUMIIATPUYECKOTO BU1000pa30BaHMs,
BIUSHUAA ~ JBWKYIIMX ~ CHWJI  DJBOJIOIMM  Ha  reHOoQOHJ  TOMYJISIUH,
MIPUCTIOCOOJIEHHOCTH OPTaHMU3MOB K Cpejie 0OWTaHusl, YepeOBaHUs HaIlPaBICHUN
HBOJTIOIMH, KPYTOBOPOTA BEUIECTB U IMOTOKA SHEPTUHU B IKOCUCTEMAX;

yMEHUE YyCTaHaBIMBAaTh B3aMMOCBA3M MEXIY MPOIECCaMU HBOJIOINUH,
JBIDKYIIUMH CUJIAMUA aHTPOIIOTeHe3a, KOMIIOHEHTAMU PA3JIMYHBIX SKOCHCTEM U
MPUCTIOCOOTICHUSIMHA K HUIM OPTaHU3MOB;

YyMEHHE  BBIIBISITH  OTJIMUWTEIBHBIC  NPU3HAKKM  JKUBBIX  CHCTEM,
MIPUCTIOCOOJICHHOCTh BHJIOB K Cpelie OOWTaHWs, aOMOTHYCCKUX M OMOTHYECKHUX
KOMIIOHEHTOB ~ JKOCHCTEM, B3aUMOCBSI3€  OpraHM3MOB B  COOOLIECTBaX,
AHTPONOT'€HHBIX N3MEHEHUI B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE HCIOJIB30BaTh COOTBETCTBYIOIIME AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JUJISl TOKA3aTeIbCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CHUCTEMATUYECKUX T'PYIII, B3aUMOCBSI3U OPTaHU3MOB U CPEJIbl OOUTAHMSI, €MHCTBA
YeJIOBEYECKUX pac, HEOOXOJUMOCTH COXpPAaHEHUs MHOrooOpasusi BHJIOB U
HKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS IPUPOJIBI U YEIIOBEUECTBA;



yMEHHUE peliaTh OMOJIOTUYECKUE 3aa4U, BHISIBISITH TPUUUHHO-CIICICTBEHHbBIC
CBSI3M MEXKIY UCCIIETyeMbIMU OHOIOTHUYECKUMH MTPOIIECCAaMU U SIBICHUSMH, JENIaTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHUY TIOJYYCHHBIX PE3YJIbTaTOB;

YMEHHUE BBINOJIHATH JIA0OpAaTOpHBIE M MpaKTUYECKHe pPaboThl, COOJI0IAThH
npaBuiIa mpu padboTe ¢ yueOHbIM U Ja00PaTOPHBIM 000PYIOBaAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, IMPOBEPSITh WX OKCICPUMEHTAIBHBIMU
cpenctBamu, GOpMyIUpys Ielb HCCIENOBAaHUS, aHAIM3UPOBATh IOTyYEHHBIC
pe3yibTaThl U JCNIaTh BHIBOIGI,

YMEHHE y4acTBOBaTh B y4e€OHO-HCCIENIOBATENbCKOW paboTe mo Ouosoruw,
HKOJIOTUU W MEIUIIMHE, MPOBOJAUMON Ha 0a3e MIKOJIbHBIX HAYYHBIX OOIIECTB, U
nyOJdMYHO  TPEACTABIATh  MOJYYEHHBIE  PE3yNbTaThl HAa  YYEHHYECKHX
KOH(epeHUusIX;

YMEHHE OLIEHWBATh TUIIOTE3bl U TEOPUH O TIPOUCXOKICHUH KU3HU, YEIOBEKA
U 4YEJIOBEYECKUX pac, O MPUUYMHAX, MOCJIEJICTBUIX U CHOCO0axX MpeaoTBpaIlCHUs
rio0agbHBIX M3MEHEHUH B Ouocdepe;

YMEHHE OCYIIECTBIISATh OCO3HAHHBIA BBIOOp Oyaymielt mpodecCHoHATBHON
JESITENIbHOCTH B 00J1aCT OMOJIOTHH, KOJIOTUH, TIPUPOIOTIOIH30BAHMS, MEIULINHBI,
OMOTEXHOJIOTUM, TICUXOJIOTUM, BETEPUHAPHUH, CEIHCKOIO0 XO35WCTBA, MHUIIEBON
IIPOMBINICHHOCTH, YIUIyOJISATh II03HABATEIbHBIA HMHTEpPEC, HAMpPaBICHHBIA Ha
OCO3HaHHBIM  BBIOOp  COOTBETCTBYIOUIEH  mpodeccuu U IPOJODKEHUE
OHOJIOTMYECKOr0 00pa3oBaHusl B OPraHU3aLUSAX CPEAHEro MPOPECCUOHAIBHOIO U
BEICITIETO OOpa30BaHUSI.



TEMATHYECKOE IINTAHUPOBAHHME 10 KJIACC

KoaunuecTBo 4acoB

Kontp DJIEKTPOHHbBIE
IMpakTr
Ne HaumenoBaHue pa3iesioB u 0JIbH (uudposnbie)
HYEeCKH
n/n TEM NPpOrpaMmal Bcero bIe 06pa30BaTeJ’IbH
e
padot ble pecypchl
padoThI
bl
1 buonorus kak Hayka 1
JKuBrpie cucteMbl U UX
2 2 1
U3y4eHUe
3 buosnorus xkietku 2 0.5
XuMu4eckast oprainu3anus
4 p . 10 1 1
KJIETKHA
5 Crtpoenue 1 QyHKIMU KIETKU 8 2
OOMeH BelIeCTB U
6 MIpEeBpaIlCHUE SHEPTUU B 9 1
KJIETKE
Hacnencresennas
7 nH(popMalus U peanu3anus eé 9 0.5
B KJIETKE
8 JKM3HEHHBIN TUKIT KIIETKU 6 1
Ctpoenue 1 GYHKIIMA
9 P Pynu 17 1.5
OpraHU3MOB
Pa3sMHoxenue u pa3BUTHE
10 P 8 1.5
OpraHU3MOB
I'eneruka — Hayka o
11 HACJIEACTBEHHOCTH U 2 0.5
W3MEHYUBOCTH OPTaHU3MOB
3aKOHOMEPHOCTH
12 P 10 |
HaCJIEICTBEHHOCTH
3aKOHOMEPHOCTH
13 P 6 |
U3MEHUYUBOCTH
14 I'eneTnka uenoBeka 3 1 0.5
15 Cenekiusi OpraHu3MOB 4 1
Buorexuonorus u
16 4 1
CUHTETHYECKAs OMOJIOTHI
17 PeszepBHOE Bpems 1
OBILIEE KOJIMYECTBO HACOB I10 102 4 13

I[TPOT'PAMME




ITOYPOYHOE INTAHUPOBAHUME

10 KJIACC

Ne i/

Tema ypoka

KoanuyecTBo 4acoB

Bce
ro

Kountp
0JIbH
ble
padort
bl

IIpakTu
YyecKue
padoThbI

JlaT

u3y
YyeH
ust

yeKkTp
OHHBbIE
uugpo
BbIe
oOpaso
BarTejb
HbIE
pecypc
bl

EI/IOJ’IOI‘I/ISI KaK KOMIIJICKCHAas
HayKa M KaK 9aCcTh COBPEMEHHOTO
oOmecTBa

JKuBrle cucTeEMBI U UX CBOMCTBA

YPOBHeBaﬂ OpraHr3anus KUBbIX
CHUCTEM

Bxoonasa konmpononasn
padoma. Victopust OTKpBITUS U
u3ydeHus kinetku. Knetounas
Teopus

Meroasl MOJIEKYJIIPHON U
KJIETOYHOM OMOJIOTHH.
[TpakTuueckas pabora
«3yueHne MeTo0B KJIETOYHOU
Oouostorun (xpomarorpadus,
aeKkTpodopes,

g depeHIraTBEHOS
uenTpudyruposanwue, [TLP)»

0.5

XHUMHUYECKUH COCTaB KIIETKU

MI/IHepa.HI)HBIe BEIICCTBA KJICTKH,
ux OuoornyecKas poiib

OpraHuyecKre BEIIecTBa KICTKU
— Oenku. Jlaboparopuas pabota
«O0HapyKeHHE OCITKOB ¢
MIOMOIIIBIO KaYeCTBEHHBIX
peaxkiu»

0.5

CsoiicTBa, K1accuduxanus u
byHKIMH OEIKOB

10

OpraHndecKkue BenecTBa KICTKH
— YTJIEBOJIbI

11

OpFaHI/I‘leCKI/Ie BCIICCTBA KIICTKHU




— JIMIIU AbI

12

Hyxnennossie kucnotel. JIHK u
PHK. JIaGoparopnas pabora
«MccnenoBanne HyKJIEHHOBBIX
KHCJIOT, BBIJICJICHHBIX U3 KJIIETOK
Pa3IUYHBIX OPraHU3MOBY

0.5

13

Crtpoenue u ¢pyukiun ATO.
Hpyrue nykneo3uarpudocdarst
(HT®)

14

CexBenuponanue JIHK. Metoabl
T€HOMHUKH, TPAHCKPUTITOMHUKH,
nporeoMuku. Konmponvnasn
paboma no meme « Xumuuecxkan
Op2aHu3ayuA KiemKuy»

15

Metoab! CTpyKTypHOH OHOJIOTUU

16

TuIbl KIETOK.
[IpokapuoTnueckas KieTka

17

Crpoenue 3yKapruoTUIeCKOn
kieTku. [Ipaktuueckas padbota
«M3ydyeHune CBOMCTB KJIETOYHON
MeMOpaHbD»

0.5

18

[ToBepXHOCTHBIH amnmapar KJIeTKH

19

OnHOMEMOpaHHBIC OPTaHOMIbI
kietku. [IpakTudeckas pabora
«3yueHue NBMKEHUS
IIATOILIa3MbI B PACTUTEIILHBIX
KJICTKaX)

0.5

20

[ToyaBTOHOMHBIE OpPTaHOUIBI
KJICTKH: MUTOXOHJIPHUH,
iactubl. JlaboparopHas
pabora «lccnenoBanue
IUTa3MOJIN32a U JIETIa3MOJIN3a B
PACTUTCIIBHBIX KJICTKAX»

0.5

21

HemeMOpanHbie opraHou b1
KIIETKU

22

CtpoeHue u GyHKIHH g11pa

23

CpaBHuTENbHAS XapaKTEPUCTHKA
KJIETOK 2yKapuoT. JlaboparopHas
pabora «3yuenue cTpoeHus

KJICTOK pa3JIMYHBIX OPTraHUu3MOB»

0.5

24

AcCUMUMIALIASA U TUCCUMMIISLINS
— JIB€ CTOPOHBI METaboJIM3Ma.
Turer 0OMeHa BEIIECTB.




JlabopaTtopHnast pabota
«M3ydyeHune KaTaauTH4ecKOn
AaKTUBHOCTH (pepMEHTOB (Ha
npUMepe aMHUIIa3bl WK
KaTaJiasbl)»

25

DepMEHTAaTUBHBIN XapaKTep
pEaKUHil KJIETOYHOTO
metabonu3ma. JlaboparopHas
pabota «M3ydeHue
(epMEHTaTUBHOTO PACIIEIIIICHUS
IEpPOKCHJa BOJOPOA B
PacTUTEIbHBIX U JKUBOTHBIX
KIIETKaX»

0.5

26

Benku-akTuBaTopsl U OEIIKH-
UHTHOUTOPBI

27

ABTOTpO(DHBINA THIT 0OMEHA
BEILIECTB

28

dorocunres

29

XemocuHTe3. JlaboparopHas
pabota «CpaBHEHUE MPOIIECCOB
dboTocuHTE3a U XEMOCHUHTE3a»

0.5

30

AHa’poOHBIC OpraHu3MbL. Bus
Oopoxenus. JlaboparopHas
pabota «CpaBHEHUE MPOIIECCOB
OpO>KEHHUSI U JIBIXaHUS

31

AspoOHBIC OpraHU3Mbl. DTaIlbl
SHEPreTUIecKoro ooMeHa

32

DHeprusi MeMOpPaHHOTO
rpagueHTa nporoHoB. CuHTE3
AT®: pabora mporonHoit ATD-
CHHTa3bl

33

Peakuuy MaTpu4HOro CUHTE3a

34

TpaHCKpUIIUSI — MaTPUYHBINA
cuare3 PHK

35

Tpancnsauus u e€ sranbl

36

KonnpoBanne aMMHOKHCIIOT.
Poub pubocom B buocunTe3e
Oenka

37

Opranuzanus renoma y
MPOKAPUOT U DYKAPUOT

38

MonekynsapHble MEXaHU3MbI
AKCIIPECCUU T€HOB Y AyKapHOT

39

Bupycel — BHEKJIETOUHBIE

0.5




(OPMBI KU3HU U OOJTMTaTHBIC
napa3uTsl. [IpakTiueckas padora
«Co3nanue MO/ BUPYyCay

Bupychsie 3a0601eBanus

40 YEJIOBEKa, )KUBOTHBIX, pACTEHUN

A1 HanorexHosoruu B OMOJI0THH U
MEUITIHE

42 Ku3HeHHBIN UK KIIETKU

43 Martpuusnsiii cuntes JJHK
Xpomocomsl. JTaboparopHas

44 pabota «l3ydyeHue xpoMocom Ha 0.5
TOTOBBIX MHUKPOTIpEIIapaTax»

45 JleneHnue KJIETKM — MHTO3
Tuner knerok. Kaprokunes u
nuTokuHe3. JlaboparopHas

46 pabora «Habmronenue muto3a B 0.5
KJIETKaX KOHYMKA KOPEITKa JTyKa
(Ha rOTOBBIX MUKpOIIpenapaTax)»

47 Peryunsitust sKM3HEHHOTO LIUKIIA
KJIETOK

48 OpranusM Kak €IMHOE 11eJI0e
Tkanu pacrenuii. JJaboparopras

49 pabora «3yuenue TkaHei 0.5
pacTeHuin»

TkaHu )KUBOTHBIX U YEJIOBEKA.

50 JlabopaTtopHnast pabota 0.5
«M3ydyeHune TKaHen KUBOTHBIX»

Opranel. CucTeMbl OPraHoB.

51 JlabopaTtopHnast pabota 0.5
«/3ydyeHue opraHoB IIBETKOBOT'O '
pacTeHus»

52 Ornopa Tena opraHu3MoB

53 JIBr>keHUE OpraHu3MOB

54 [Inutanue oprann3zMoB
[TuTaHue MO3BOHOYHBIX

55 KUBOTHBIX. [IuteBapurensHas
CHCTEMa YeJIOBEKa

56 JlpIxaHue opraHu3MoB

57 JpixaHue 1mo3BOHOYHBIX
JKUBOTHBIX U YEJIOBEKa

58 TpaHcnopT BelecTs y

OpraHnu3mMoB




59

KposenocHas cucrema
ITO3BOHOYHBIX XUBOTHBIX U
YeII0BEKa

60

Briaenenue y opranusmoB

61

BaII_II/ITa Y OpTraHnu3MOB

62

HNMMmyHHas cuctema 4enoBeka

63

PaB,I[pa)KI/IMOCTL U peryjsinus y
OpraHnu3mMoB

64

I'ymopansHas peryssinus u
SHJOKPHHHAsS CUCTEMA
JKUBOTHBIX U YEJIOBEKA

65

DopMBI Pa3MHOKEHUS
OpraHu3MOB

66

ITonoBoe Pa3MHOXKCHUC

67

Meiios

68

l'amerorenes. ObpazoBanue u
Pa3BUTHUC IMOJIOBBIX KJICTOK.
JlabopaTtopHnast pabota
«M3y4eHune cTpoeHUs MOJIOBBIX
KJICTOK Ha FOTOBBIX
MHUKpOIpenapaTax

0.5

69

I/IHI[I/IBI/I[[yaJIBHOG Pa3sBUTHUC
OpTraHu3MOB — OHTOI'CHE3

70

3akyajKa OpraHOB U TKaHEH U3
3apOAbIIICBBLIX JIMCTKOB

71

Poct u pa3BuTHE JKUBOTHBIX.
JlaGopaTopHnas pabota
«BpIsiBIICHHE TIPU3HAKOB
CXOJICTBA 3apObIIIECH
MTO3BOHOYHBIX JKUBOTHBIX)

0.5

72

Pa3mHOXeHUE U pa3BUTHE
pactenuii. Jlaboparopnas pabora
«CTpoeHue opraHos
Pa3MHOKCHHS BBICIIIUX
pacTeHuin»

0.5

73

I/ICTOpI/IH CTaHOBJICHUA U
Pa3sBUTHUA TCHECTUKH KaK HAYKH

74

OcHOBHBIE IOHATHS U CUMBOJIBI
reHetuku. JlabopaTtopHas pabora
«/Ipo3oduna kak 00BEKT
TCHETUYECKUX UCCIICIOBAHMIN

0.5

75

3aKOHOMepHOCTI/I HaCJICAJOBaHUA

0.5




npu3HakoB. MOHOTHOpUAHOE
ckpemuBanue. [Ipaktuueckas
pabora "U3yueHue pe3ynbTaToB
MOHOTHOPHUIHOTO CKpEIMBAaHUS
y npo3oduisr”

76

IuTonornyeckre OCHOBBI
MOHOTHOPHUIHOTO CKPEIIUBAHUS

77

AHanu3upyrolee CKpeluBaHue.
Henonnoe nomMmuHupoBanue

78

JuruOpuaHoe CKpeLrBaHue.
I[IpakTuyeckas pabora
«/3y4eHue pe3ynbpTaToB
JTUTHOPHTHOTO CKPEIIUBAHUS Y
JPpO30(HITBD)

0.5

79

L{uTOIOrn4ecKre OCHOBBI
JUTHOPUTHOTO CKPEITUBAHUS

80

CrerieHHO€e HACIEIOBAHNE
PU3HAKOB

81

XpOMOCOMHas1 TEOpUs
HACJIEICTBEHHOCTH
U3MCHYNBOCTHU

82

I'eneTuka nona

83

I'enoTun xak 1ieJI0CTHas cUCTEMa

84

I'eneTnyeckuii KOHTPOJIb
pa3BUTHUS PACTCHUH, )KUBOTHBIX U
YeJI0BEKa

85

N3MeHUYHBOCTH IIPHU3HAKOB.
Buapl uaMeHUUBOCTH

86

MoaudukarmoHHas
W3MEHYUBOCTH

87

Bapuaunonsslii psia u
BapUallMOHHAs KpUBasl.
JlaGopaTopHnas pabota
«HccnenoBanue
3aKOHOMEPHOCTEN
MOIU(PUKAITHOHHOM
n3MeH4nBOCTH. [TocTpoeHue
BapUAILMOHHOTO Psijia U
BAapUALIMOHHON KPUBON»

0.5

88

I'enoTunuueckas NBMEHUYHUBOCTb.
KoMOunHaTHBHAS M3MEHYHUBOCTE

89

MyTtannoHHas U3MEHYUBOCTb.
[TpakTuueckas pabora

0.5




«Mytauuu y apo3oduiisl (Ha
TOTOBBIX MUKPOIIpETIapaTax )»

90

3aKOHOMepHOCTI/I MYyTAallUOHHOI'O
Impouecca. OnUreHeTHKa 1
SIIMI'CHOMUKA

91

['enetuka yenoBeka.
[TpakTuueckas pabora
«CocTaBieHue 1 aHaJIU3
POIOCIOBHON»

0.5

92

MerTtoasl MEAUIIMHCKON T€HETUKHU

93

3HaueHUEe MEIUIIMHCKOM
TE€HETUKH B MPEOTBPAILICHUH U
JICUCHUU I'C€HETUUECCKHX
3a00J1€BaHHH YEI0BEKA.
Koumponvnaa paboma no meme
«l'enemuxa»

94

OCHOBHBIE ITOHSITHUSA CCJICKIIUU.
JlabopaTtopHnast pabota
«M3ydyeHune copToB KyJIbTYpPHBIX
pacTeHHii U TIOPO JOMAIITHUX
YKHUBOTHBIX)»

0.5

95

MeTo/1bl CeIeKIMOHHOM pabOThI.
JlaGopaTopHnas pabota
«M3yueHue MEeTOI0B CeNeKIUU
pacTeHuin»

0.5

96

JlocTrxeHus celeKuun pacTeHui
U J)KUBOTHBIX. [IpakTuyeckas
pabota «lIpuBuBKa pacTeHUi»

97

CoxpaHeHnue, u3ydeHue u
UCTIOJIb30BaHUE TEHETUIECKUX

pecypcoB

98

BuoTexHonorus Kak Hayka u
0Tpacib MPOU3BOICTBA.
[IpakTuyeckas pabora
«3yueHnne 00beKTOB
OMOTEXHOIOT I

0.5

99

OcHoBHbIE HaNpaBICHUS
CUHTETUYECKON OMOIOrNU

100

XpOMOCOMHa}I U IrCHHas
HHXXCHCPHA

101

Menunuackue OMOTEXHOIOTUH.
Hmozosas konmponvHas
paooma




PesepsHbiit ypok. IloBTOpeHue,
102 000011IeHNEe, CHCTEMATH3AIHS 1 4

3HAHUH

OBIIEE KOJIMYECTBO YACOB 10

[NPOTPAMME 102 135

YUYEBHO-METOIUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI UISA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET




