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MOSACHUTEJBHASA 3AIINCKA

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

YueOuslii npeamer «buonoruspy yray6nénnoro ypoBHs usydenust (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeAMeTHOU oOnactu «EcTtecTBeHHO-
HayuHble mpeameTb». CormacHo mnonoxkenusmM OI'OC COO npoduibHbIe
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriayOJIEHHOM YPOBHE, SIBISIIOTCA CIIOCOOOM
nuddepenpann  oOy4eHUsT Ha YpOBHE CpeaHero ooOiiero oOpa3oBaHus U
MPU3BAaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXJIYy OCHOBHBIM OOIIUM, CpPEeAHUM
o01MM, cpeHUM NpodhecCUOHATBHBIM U BRICIIUM oOpa3zoBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX TMPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE PEIICHHE O00pPa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/lay, CBS3aHHBIX C HpodopueHTanuern oOydarouxcsi U CTHUMYJHUPOBAHUEM
MHTEpeca K KOHKPETHOM 00JacTW HAy4YHOTO 3HAHMs, CBSI3aHHOTO C OUOJIOTHEH,
MEIULIMHOM, SKOJIOTUEH, TICUXO0JIOTHEN, CHOPTOM WJIM BOCHHBIM JIEJIOM.

[Iporpamma mo ydebnomy mpeamety "buomorus" naér mpeacraBieHHE O
Head U 3ajadax u3ydeHusi ydyeOHoro mnpeamera «buosorus» Ha yriyO0iaéHHOM
YPOBHE, onpeaeiisieT o0si3aTeNbHOe (MHBAPUAHTHOE) MTPEAMETHOE COAEpKaHue, €ro
CTPYKTYpHpPOBAaHHME IO pa3fenaM M TeMaMm, paclpeleleHue Mo Kiaccawm,
PEKOMEHIyeT TMOCIeA0BATeIbHOCTh W3YUYEHUsS Y4YEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€W, JIOTUKH Y4eOHOro Tpollecca,
BO3pPACTHBIX OCOOEHHOCTEH oOyuwarmuxcsi. B mnporpamme mno Ouonoruu
peanu3oBaH MPUHIUIT TPEEMCTBEHHOCTH C M3YyYCHUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpa3oBaHus, Oyaromaps 4YeMy IPOCMATpPUBACTCS
HAMpaBJICHHOCTh HA  MOCTEAYIOIMIEe pPa3BUTHE  OWOJOTUYECKUX  3HAHUH,
OpPUEHTUPOBAHHBIX Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTMYECKOTO MBIIIJICHUS, TPEACTaBICHUNA O 370pOBOM oOpasze KU3HHM, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKaromed mnpupoaHou cpeae. B
mporpaMme Mo OMOJIOTHH TakKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOTO mpeaMera
«buonorusiy B peamuzaruu  TpeboBanuii PI'OC COO k T1UTAHUPYEMBIM
JUYHOCTHBIM, METANpPEJIMETHBIM U TPEAMETHBIM pe3yJibTaTaM OOy4YeHHUS U B
(GbOpMHpPOBaHUM OCHOBHBIX BHUJOB Y4€OHO-TMIO3HABATEIBHOU  JIESITEIIbHOCTH
OoOy4Jaronmxcst MO0 OCBOCHHIO COJEPKaHUS OMOJOTHYECKOTO O0Opa3oBaHUS Ha
YpOBHE CpeiHero oo1ero oopa3oBaHusl.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEro o0Iero oopasoBaHUs
3aBepiiaeT OMOJIOTMYECKOe O00pa3oBaHME B IIKOJE MW OpPUEHTHUPOBAH Ha



pacimimpeHre U yriayOsjeHue 3HaHWM OOyYaromMXCs O >KMBOM MPUPOJE, OCHOBAX
MOJICKYJISIPHOM M KJIETOYHOW OMOJIOTHMH, IMOPHUONIOTUHA U OWOJIOTUM Pa3BUTHA,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOTIOLUOHHOIO YUYEHUS U SKOJIOTUH.

N3yuenue ydeOHoro mpeamera «buonorus» Ha yIrIyOJIEHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIUXCSA K IMOCIEAYIOIIEMY IOJIYYEHHUIO
OuoJIorM4eckoro  oOpa3oBaHuMs B By3aX UM OpTraHU3alUSAX  CPEIHErO
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COAEpKAHHSI COCTABIISIET CUCTEMA
OMOJOTUYECKUX  3HAHUM, TOJIYYEHHBIX TIPU HU3YYECHUH  OOYyYaIOIIUMHUCS
COOTBETCTBYIOIIUX CHUCTEMAaTHYECKUX Pa3/eioB OMOJIOTUM HAa YPOBHE OCHOBHOTO
obmiero obpazoBanusi, B 10—11 kiaccax 3Tu 3HaHUS TOJNYy4arOT pasBuTHe. Tak,
paclIMpeHbl U YIIyOJieHbl OWOJOrMYECKHME 3HAHUS O PACTEHUSAX, >KUBOTHBIX,
rpu0ax, OakTepHsX, OpraHU3ME 4YeJOBEeKa, OOIIUX 3aKOHOMEPHOCTAX IKHU3HU,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOIO
XapakTepa, KOTOpble MOXHO HCIOJB30BaTh KaK OPUEHTUPBI AJI MOCIEAYIOLIEro
BbIOOpa mpodeccuu. Bo3MmokHa Takxke HMHTErpanus OMOJIOTMYECKUX 3HAHUHA C
COOTBETCTBYIOIIMMHU 3HAHUSAMHU, IMOJYYCHHBIMH OOYUYAIOUTUMHCS TpPU H3YyYECHHUH
(bU3UKH, XUMHUH, reorpadui 1 MaTEMaTUKH.

CtpykTypa mporpamMmbl 1o y4deObHoMmy mnpenmery "buomorus" otpaxaet
CUCTEMHO-YPOBHEBBIH U 93BOJIOLUMOHHBINM MOAXOABI K HU3YYEHHUIO OHOJIOTHU.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBbIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3AlMH, 3BOJIOLMN OPraHUYECKOro MHUpa Ha 3eMiie,
COXpaHEHHUsi OMOJOrMYecKoro paszHooOpasust miaHeTsl. Tak, B 10 kiacce
U3Yy4alOTCsl OCHOBBI MOJIEKYJISIPHOM M KJIETOYHON OWOJNIOrHH, SMOpPHOJIOTUH U
OMOJIOTHM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTMH U CHUHTETUYECKOM
OMOJIOTMH, AKTyalU3UPYIOTCS 3HAaHMS OO0ydaroIMXcs MO0 OOTaHUKE, 300JI0THH,
aHaromuu, (usznonorun uenmoBeka. B 11 kimacce u3ydarOTCs HSBOJIIOIMOHHOE
y4€HHE, OCHOBBI SKOJIOTUHU U yueHue o ouocdepe.

VYuebnsiii mnpeamer «buonorus»  mpu3BaH = 00€CIEUUTh  OCBOCHUE
oOy4JaronMMUCsi OMOJIOTUYECKUX TEOPUM U 3aKOHOB, UJI€W, TPUHIIUIIOB U MIPaBuUJ,
JIe)KaIUX B OCHOBE COBPEMEHHOMN €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOEHUH, MHOT000pa3M M OCOOCHHOCTSAX KJIETKHU, OpraHu3Ma, MOy,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTHXKEHHUSAX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOTrHYecKUX 3HaHWM. J{is
pa3BUTHS M TOJAJAEpKaHUS HHTepeca OOydarommxcs K OHOJIOTMM Hapsiay co
3HAYUTEIBHBIM 00BEMOM TEOPETUUYECKOI0 MaTepuala B COAEPKaHUM MPOTPAMMBbI
no OWOJIOTHH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHHS M Pa3BUTHUS
TOM uinu MHOW oOjacTu OMOJIOTHH, BKIAJAOM OTEUECTBEHHBIX U 3apyOeKHBIX
y4€HBIX B PEIICHUE BAXKHEUITNX OMOJOTHYECKUX U IKOJIOTUYECKUX MPOOIIEM.



Lenb uzydenus yueOHnoro mpenmera «buonorus» Ha yriyOaéHHOM ypOBHE —
OBIAJICHHUE  OOYYalONIMMHCS  3HAaHUSAMHU O  CTPYKTYpHO-(YHKIIMOHATHHOMN
OpraHM3allMd >KUBBIX CHCTEM pa3HOrO0 paHra H npuoOpeTeHre YMEHUM
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpEca K ONpeAesIEHHON o0sacTtu
npo(eCCUOHATIBHON JIESITENIbHOCTH, CBSI3aHHOW C OWoJjiorueil, winm K BBIOOpY
y4eOHOT0 3aBEICHUS I MIPOIOJIKEHHSI OMOJIOTHYECKOTO 00pa30BaHusI.

JlocTmxeHnne 1enu u3ydeHus yudeOHoro mnpeamera «buomorums» Ha
yriay0aEHHOM YPOBHE 00€CTIEUMBACTCS PELIEHUEM CIIENYIOUINX 3a]a4:

OCBOEHHUE OOYYAIOIIMMHUCSA CUCTEMbI OMOJOTMYECKUX 3HAHUI: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHSX, KOHLUENIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHPA; O
CTPOCHUHM, MHOTO00pa3uu U OCOOEHHOCTSAX OHOJIOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MONyJISLUs, BUA, OMOreo1eHo3, ouocdepa); 0 BbIIAIOLUUXCS OTKPBITUIX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

O3HAaKOMJIEHHME OOy4YaloIMXCd € METOJAMM IIO3HAHMS >KUBOM TMPUPOJIBIL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISpHOW U
KJIETOYHOM OMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM pPa3BUTHUS, TE€HETUKH U
CEeJIEKIIMM, OWOTEXHOJOTMUM U CHUHTETHYECKOW OHOJIOTHH, MaJeOHTOJIOTHUH,
HKOJIOTUM);  METOJIaMH  CaMOCTOSITEJIbBHOTO  NPOBEACHUS  OMOJOTMYECKHX
uccienoBaHuii B Jylabopatopur W B mOpupojse (HaOmrojeHue, HU3MEpeHue,
HKCIIEPUMEHT, MOJIETMPOBAHUE);

oBlaZicHue OOy4YalolUMHUCS YMEHUSIMHU: CAMOCTOATEIbHO  HaXOJHWTb,
aHaJIM3UPOBaTh M HCIIOJIB30BATh OMOJIOIMUYECKYI0 HH(QOPMAIMIO; I0JIb30BAThCS
OMOJOTUYECKOH TEPMUHOJIOTHEH M CHMBOJHUKOMW; YCTAHaBIIUBATh CBSI3b MEXKIY
pa3BUTHEM OHMOJIOTUM M  COLMAIBHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npo0jemMaMu 4YeJOBEYECTBA; OLIEHMBATh IOCIEACTBUS CBOEH JEATEIBbHOCTH 10
OTHOILIIEHUIO K OKpY)Karollel NpUpOAHON cpene, COOCTBEHHOMY 3/J0POBBIO U
3MI0POBBIO0  OKPY’KAIOIIUX  JIFOJIeH; OOOCHOBBIBATH M COOJIOAATH  MEpPHI
npouIIakTUKA MH(GEKIIMOHHBIX 3a00J€BaHUi, MpaBUiia OBEACHUS B MPUPOJIE U
oOecrieueHus: 6€30MacHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B YPE3BBIYAMHBIX
CUTyallUsIX ~TMPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIC HAyYHbIE OTKPHITUS B 001aCTH OMOJIOTHH;

pa3BUTHE Y O0YUaIOIIUXCS MHTEIJIEKTYalIbHBIX M TBOPUECKUX CIIOCOOHOCTEN
B IMpoIleCCEé 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBITUSAMH M COBPEMEHHBIMHU
UCCIIEJOBAaHUSIMM B OHOJIOTHH, pEIIaeMbIMH €10 MpoOjeMamMHu, METOAO0JOTruei
OHOJOrNYECKOTO UCCJIEI0BAHMSI, POBEACHUS AKCIIEPUMEHTAIBHBIX
UCCIIEIOBaHMM, peleHus] OMOJIOTUYECKUX 3a/1ad, MOJACTUPOBAHUS OMOIOTHUYECKUX
00BEKTOB U MPOLIECCOB;



BOCITUTaHNE y O0YYAIOMUXCS IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOC B
IIEJIOM U K OTJEIbHBIM €€ 00beKTaM U SIBJICHUSIM; (POPMUPOBAHKE SKOJIOTHUECKOH,
TEHETHYECKOM TPaMOTHOCTH, OOIINEH KyJIbTypbl TIOBEIACHUS B TPHUPOJE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrne  OOy4YaloIMIMMHUCS  KOMIIETEHTHOCTH B pallMOHAJIBLHOM
IPUPOIOTIONB30BAaHUHN (COOMIOACHUE MPAaBHJI TIOBENEHUS B TMPHUPOIE, OXPaHbI
BUJIOB, YKOCUCTEM, OUocheprl), COXpaHEHUH COOCTBEHHOTO 37I0POBBS U 3I0POBBS
OKpYXXarolux Jrojied  (coOmromeHuss Mep nporiakTuku — 3a00JieBaHUH,
oOecrieyeHue 0€30MaCHOCTU KU3ZHENEATEILHOCTH B UYPE3BBIYAWHBIX CUTYyaIUsX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJOTMYECKUX 3HAHUM U YMEHUI B MOBCETHEBHOM KU3HU;

CO3JaHUE€  YCIOBMM Uil  OCO3HAHHOTO  BbIOOpa  0Oy4YarolUMHUCH
WHIUBUTy AIbHON oOpazoBarenbHON TPAEKTOPHH, CHocoOCTBYOLIEH
HOCIEAYIOEMY MNPOPECCHOHATBHOMY CaMOONPECIECHNI0, B COOTBETCTBUM C
WHIUBUTy AIbHBIMUA HHTEPECAMH M IIOTPEOHOCTSIMHU PETHOHA.

OO011ee Yncao 4YacoB, OTBEICHHBIX Ha M3y4YeHHE OHMOJIOTMU Ha YriIyOJIeHHOM
YPOBHE CpeIHETo 001Iero oopa3osanusi, cocrabiser 204 gaca: B 10 xmacce — 102
yaca (3 gaca B Heneno), B 11 kimacce — 102 yaca (3 yaca B Hezelo).

OT6op opraHu3arMoOHHBIX (OPM, METOJOB U CPEJCTB OOyUCHHUS OHOJOTHH
OCYIIECTBIISIETCS ¢ y4ETOM CHEeNM(PHUKU €ro CoAepKaHWs W HAMpaBICHHOCTH Ha
IpOAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHUS B OpPraHM3AIMSIX CPETHETO
po¢heCCHOHAIILHOTO M BBICIIIETO 00pa30BaHUs.

OO0s13aTeNBbHBIM YCIIOBUEM MPU 00YYEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTU4Yeckux padot. Takxke ydactue
0OyJaromuxcs B BBITOJHEHUH MPOCKTHBIX W y4eOHO-UCCIEN0BATENLCKUX padoT,
TEMaTHUKa KOTOPBIX  OMPENENSeTCSs Y4YUTelleM Ha OCHOBE HWMEIOIINXCS
MaTepHATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOHBIX YCIOBUH.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Copnep:xkaHue IporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyJiapcTBeHHou utoroBoit arrecramuu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHass OuoJsiorusi — KOMIUIeKCHasi Hayka. Kpartkas uctopusi pa3BUTHs
Owosiornu.  buonornueckue HayKM UM U3ydaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIIbHbIC, TPUKIAIHBIE KM TMOUCKOBBIE HAy4YHBIE HCCIECIOBAaHUS B
OHMOJIOTHH.

3HadeHune OMoJIoruu B (POPMUPOBAHUU COBPEMEHHOM €CTEeCTBEHHO-HAYYHOU
kaptuHbl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonoruei. 3HaUYeHHE OUOJIOTUM B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJOBEKA: MEIAULIMHE, CEIbCKOM XO3SMCTBE,
MIPOMBIIIJIEHHOCTH, OXPAaHE TPUPOJIBI.

JleMmoHcTpanuu

[Toptpetsi: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. dapsuH,
VY. TI'apseii, I'. Menaens, B. U. Bepuaackuit, U. I1. [TaBnos, U. . Meunuxkos, H.
. Basunos, H. B. Tumodees-Pecorckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

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

Tema 2. 7KuBble cucTeMbI U UX U3yY€HHUE

KuBble cucTteMbl Kak mpeaMer u3zydeHus: Ouonoruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHCKPETHOCTh U IEJIOCTHOCTb,
CI0KHOCTb M YIIOPSAJIOYEHHOCTb CTPYKTYpPbI, OTKPBITOCTH, CAMOOpPraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAXKUMOCTh, U3MEHYMBOCTD, POCT U PAa3BUTHE.

YpOBHM OpraHM3alii KUBBIX CHUCTEM: MOJICKYJSPHBIM, KJIETOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHBIN, MOMYJISIHMOHHO-BUIOBOM, 9KOCHUCTEMHBIN
(buoreoneHoTnyeckuit), OuochepHniii. Ilporecchl, TpoUCXOIANINE B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >XKMBOTrO. JKWM3HB Kak ¢opMa CyIIeCTBOBAHUS
Marepun. Hayku, nzyyaroiiye >KMBbI€ CUCTEMBI HA PA3HBIX YPOBHIX OpraHU3alUu.

N3ydenne >XKuUBBIX cucTeM. Meroasl Ouosiorudeckord Hayku. HaOmromeHue,
M3MEpPEHME, IKCIIEPUMEHT, CUCTEMATU3alus, MeTaaHanus. l[lonarue o 3aBuCUMON U
He3aBUCHUMOM TniepeMeHHOU. [InanumpoBanme skcnepumenta. IlocraHoBka u
npoBepka rumnote3. Hynesas runoresa. Ilonstue BbIOOpPKH U €€ TOCTOBEPHOCTb.
Pa3Opoc B Oumonormyeckux mAaHHbIX. OIIEHKa JOCTOBEPHOCTH MOJyUYEHHBIX
pe3ysbratoB. [IpUunMHBI UMCKaXEHUsA PE3YyJbTATOB JKcnepuMeHTta. [loHAthe
CTATUCTUYECKOTO TECTA.

JleMoHCTpanun



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

O6opynoBanue:  jmabopaTopHoe  OOOpyJOBaHWE IS TPOBEACHHS
HaOII0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHuWE pPa3IUYHBIX METONOB TpH
V3YUYCHHH JKUBBIX CHCTEM.

Tema 3. buoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs eAUMHUIA KuBoro. KMcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBaHH,
M. Ilineitnen, P. BupxoB). OCHOBHBIC IOJOXKEHHUS COBPEMEHHON KJIETOUYHOM
TEOPUHU.

MeTtoasl  MOJIGKYJSIPHOM M KJIETOYHOM  OMOJIOTMH:  MHKPOCKOIIUS,
xpoMarorpadusi, 31eKTpodope3, METoI MEUYEHBIX aTOMOB, AU(PepeHInaNIbHOE
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue ¢urcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. KongokanvHas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMmoHCcTpauumn

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

Tabmuibl u cxembl: «CBETOBON MHUKPOCKOID, «DIEKTPOHHBI MUKPOCKOID,
«HMcTtopus pa3BUTHS METOAOB MUKPOCKOIIHI.

OO6opynoBaHue: CBETOBOM MMKPOCKOIN, MHKpPOIpenapaTbl pacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuyeckass padora «M3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, snekrpodopes, auddepeHIaTsHoe EeHTPUGYyTUPOBAHUE,
[1LIP)».

Tema 4. Xumuueckasi Opranu3anus KJICTKH

XUMHUYECKAM COCTaB KJIETKA. Makpo-, MUKpPO- U YJbTPAMHUKPOIJIEMEHTHI.
Bona n e€ ponp Kak pacTBOPHUTEINS, peareHTa, y4acTHe B CTPYKTYpHUPOBAaHUU
KJIETKH, TEIUIOperyyisiiud. MuHepanbHble BEIIecTBa KJIETKH, UX OHMOIoruyeckas
pob. Posib KAaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckne BelleCTBAa KIETKA. buonormyeckue mnonaumepsl. benkwu.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTyphl OenkoBoi Mosekyibl. [lepBuunas
CTpyKTypa Oeika, NenTHIHAas CBS3b. BTopuuHas, TpeTHYHas, 4YeTBEPTHYHAs
cTpykTypel. Jlenatypamus. CpoiictBa OenkoB. Kiaccupukamus Oenkos.
buonoruueckue GpyHkunu 6enkoB. IIpuonsi.



YraeBoasl. MoHOCaxapu/bl, AUCaXapyibl, OJIMTOCAXaAPUIbl U TOJIHCAXaPU/IBI.
OO0mmii TUTaH CTPOCHHUS W (PUBUKO-XUMHUYECKHE CBOWMCTBA  YIJICBOJIOB.
buonornyeckue GpyHKIINM YrI€BOIOB.

Jlununpl. M'mapodunbHO-THAPOGOOHBIE CBOMCcTBa. Kitaccudukaiiys TUIUI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1e cBOWCTBa OMOJOTHYECKIX MEMOpaH — TEKYUYeCTbh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, TTOJIYyTPOHUIIAEMOCTb.

Hykneunnossie kucnotbl. JJHK m PHK. CTpoeHre HYKJIEHMHOBBIX KHCIOT.
Hyxneotunpl. Ilpunnun kommiementapuoctu. IlpaBuiio Yapradda. Crpykrypa
JAHK — nBoiinast cnmpans. MectoHaxoxaeHue u ouonornueckue Gpynkuun JITHK.
Bune PHK. ®yukunu PHK B kitetke.

Crpoenune monekynbl AT®. Makpospruueckue cBsizu B Moliekyie ATO.
buonornyeckue pynkunu AT®. BoccTtaHOBIEHHbIE IEPEHOCYUKU, UX (DYHKIIMH B
kietke. [Jlpyeue wuyxneozuompugocgpamor (HT®). CexenupoBanue JIHK.
Memoowl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykrypHas Ouojorusi: OMOXUMHUYECKUE U OMOo(dU3NUYECKUE UCCIEIOBAHUS
COCTaBa U MPOCTPAHCTBEHHON CTPYKTYphl OuUOMOJEKYyd. Mooenuposanue
CMPYKMypsl U QYHKYU OUOMONEKVI U UX KOMNieKkco8. KomnvromepHulil ousaiin u
Opeanuyeckull cunme3s OUOMOJEKYI U UX HENPUPOOHBIX AHANO208.

JleMmoHCcTpauumn

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

Hnarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXKUBOU
npupoe», «PacrpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabnuupel u cxembl: «llepuoguueckass TabMuIIa XUMUYECKUX JJIEMEHTOBY,
«CtpoeHne MoJIeKysbl BOJb», «BemecrBa B coctaBe opranu3moBy», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBOM MOJIeKYJbD», «CTpoeHHE MOJICKYI
yrieBonoBy», «CTpoeHre MoJIeKyd JHUnuaoBy, «HyKIeMHOBbIE KHCIOTBHIY,
«Crtpoenne Momnekysbsl ATOy.

O6opynoBaHue: XuMUYECKas mocyaa U 000pya0BaHHE.

JlaGopaTopHasi padora «O0HapykeHHE OCJIIKOB C TMOMOIIbIO Ka4eCTBEHHBIX
peaKIuii».

JlabopaTtopnass  pabora  «MccienmoBanue — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTtpoenne ¥ yHKIUMN KJIETKH

Tumbel KIETOK: 3yKapuoTHYecKas U Mpokapuotuyeckas. CTpyKTypHO-
(byHKIIMOHATbHBIE 00Pa30BaHUS KIETKH.



CtpoeHne mpoKapuoTHIEeCKOM KIeTKu. KineTouHas creHka OakTepuii U apXxei.
Oco0eHHOCTH CTpOEHHUs] TeTepoTpOo(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U (GyHKIHOHUPOBaHUE AYKApHUOTUYECKOU KJICTKH.
[Inazmatuueckass wmemOpana (riazmanemMma). CTpykTypa IJIa3MaTHYeCKoOu
MeMOpaHbl. TpaHCHOPT BELIECTB yepe3 IUIa3MaTHUeCKylo MeMOpaHy: MacCHUBHBIN
(muddysusa, obneru€énnas auddys3us), aKTUBHBIA (NEPBUYHBIA W BTOPHUYHBIH
aKTUBHBIK TpaHcropT). IlomynponunaeMmocth MeMOpanbl. PabGoTta HaTpuid-
KaJIMEBOI'0 Hacoca. DHJOIMTO3: MUHOLMTO3, (arormuTo3. Dk3omuTo3. Kierounas
creHka. CTpyKTypa U QyHKIMH KJIETOUHOM CTEHKU pacTeHUi, TpUOOB.

Hurtomna3ma. [{uto3omne. Llutockener. [IBrxenne nuroriasMbl. Opranouasl
kieTkn. OnHOMeMOpaHHbIE OpPraHoubl KIETKU: JHAOIUIa3MaTHYecKas CeTh
(OIIC), anmapar I'onpmxu, JTU30COMBI, UX CTPOCHHE U (PYHKIMH. B3anuMocBs3b
OJTHOMEMOpaHHBIX OpPraHOUAOB KiIETKH. CTpOeHuE TpaHyJIIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. Cunte3 pacTBopuMbIX OeiakoB. CHUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyssipHbIA)  SHAOIUIA3MATHYECKUI
petukynyM. CekperopHas QyHkuus anmnapata ['onbmxu. Moougurkayus 6enkos 6
annapame [ onvoocu. Copmupoexka benkos 6 annapame Ionvoxcu. TpaHcropt
BEIECTB B KJIETKE. Bakyonu pacturesbHbIX KieTOK. Kiietounbiid cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJbI  KJIETKM:  MHUTOXOHJPHUH,  IUJIACTHJBI.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne W (PyHKIIMM MHUTOXOHIpuM U miactun. [lepBuunsie,
BTOPUYHBIE U  CIIOXKHbIE  IUIACTUABI  (POTOCHUHTE3UPYIOLIUX  IYKAPHUOT.
XJIOpOILIACThI, XPOMOIIACTHI, JIEUKOIIACTHI BBICIIMX PACTEHUMN.

HememOpanHubie opranonabl kiaeTku CTpoeHue W (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. IIpomescymounvie Qunamenmeo.
MuxkpodunamenTsl. Axkmunosvie Muxkpoguiamenmol. MBbIIEUHbIE  KIETKH.
Axmunogvle KOMNOHenmbl HeMblueunblx Kiemok. MukpotpyOouku. KneTouynslit
ueHtp. CrpoeHne U JBUKEHUE KIYTUKOB U pECHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposamnuvie ¢ MUKpopuiameHmamu u
muxpompybouxamu. Momopnvle benxu.

SAnpo. OGonouka siipa, XpOMaTHH, KapHoIlJIa3Ma, SAPBIIIKH, UX CTPOCHUE U
bynkuun. SnepHpiii 0enkoBBIM MaTpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. Idyxpomamuu u cemepoxpomamur. benku
XpOMaTHHA — THUCTOHBI. Jlunamuka s0epHol 00010YKU 6 Mmumose. AHoepHviii
Mpancnopm.

Knerounsle BkatoueHusi. CpaBHUTENbHAS XapAKTEPUCTHKA KJIETOK 3YKapHOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI).

JeMoHCcCTpauu



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

Tabmuubr u cxembl: «CTpoeHHE DSYyKApUOTHUECKOW KIeTKm», «CTpoeHwme
JKUBOTHOM  KJeTKW», «CTpoeHHE  pacTUTENbHOM  KJIeTKW», «CTpoeHue
MUTOXOHAPUMNY, «A1po», «CTpoeHHE MPOKAPHUOTUUECKON KIIETKN.

O6opynoBaHue: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTbl pacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

Jlabopatopnass padora «l3yyeHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpTaHU3MOB).

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHONH MeMOpaHbD».

JlabopaTtopnass padora «lccnegoBaHue IIa3MoiiM3a W JAEIUIA3MOJU3a B
PACTUTENBHBIX KJIETKAX).

IIpakTuueckass padora  «l3ydeHue  JBWKEHHS  UUTOIUIA3MbI B
PACTUTENIBHBIX KIETKAX).

Tema 6. O0OMeH BellecTB M NpeBpalleHNe JHEPIUH B KJIETKe

ACCUMUTISALINS U JUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl ooOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
mpoleccax. OJHEpPreTMueckoe obOecneueHue KieTku: mnpeBpanieHue ATD B
oOMeHHBIX Tporeccax. DepMEHTATUBHBIN XapakTep peakluuid KIECTOYHOTO
Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUSI.
Kodepmentsl. OTinuusi pepMeHTOB OT HEOpPraHMYECKUX KaTtaiu3aTtopoB. bemku-
aKTUBATOPbl M OEIKU-UHTMOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEpMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OpPraHUYECKUMX BEIIECTB B KiEeTKe. DOTOCHHTES.
AHOKCuceHHbIll U OKcuceHHblll omocunmes y oaxkmeputi. Ceemocodoupaioujue
nuUSMeHmvl U NUSMEHMbl PeakyuoHHo20 yeumpa. Ponb XJIOpOIIacToB B Mpouecce
dorocunTeza. CBetoBast u TeMHOBas Gasbl. Pomoodvixanue, Cs., Cs. u CAM-munuvl
gpomocunmesa. IlpogyktuBHOCTh (poTOCHHTE3a. BnusHue paznuyHbIX (aKTOPOB
Ha CKOpOCTh (poTocHHTEe3a. 3HaUeHHE (POTOCUHTE3A.

XEMOCHHTES. Pa3noo0Opasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPULUPYIOIINE OaKTepuu, >Kene300aKkTepuu, cepoOaKTepuH, BOAOPOIHBIE
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

AHaspoOHbIe opranu3Mbl. Buaesl Opoxenus. IIpoaykTel OpokeHHS U UX
WCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTEIN OOJIe3HEH.

AnpoOHbIe OpraHU3MBI. Oransl SHEPreTUYECKOTO oOMeHa.
[ToaroToBuTenbHBIN dTaN. [ TMKOIN3 — OECKUCIOPOTHOE PACIIETUICHHE TITFOKO3HI.

buonornueckoe OKUCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUN B
nporeccax Ouojgoruueckoro okucinenus. Luknmueckue peakun. OKHCIUTENBHOE
dbochopunupoBanue. Ouepeus memoOpannoz2o epaduenma npomonos. Cumnmes



AT®D: paboma npomonuou ATD-cunmazwi. IlpeumymiecTBa a’poOHOTO IMyTH
oOMEHa BeIecTB nepes aHa3pOoOHBIM. DPPEKTHBHOCTh SHEPTETHUESCKOTO 0OMEHa.

JleMoHCTpanun

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

Tabmuibr 1 cxembl: «DoTocHHTE3), « JHEPreTHUECKUT 00Men», «brocunTes
oenka», «CtpoeHue pepMeHTa», « XEMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyJAOBAaHME JJII MPUTOTOBIICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaTOB.

JlabopaTtopnass paGora «/I3yyeHue  KaTaJUTUYECKOM  aKTHBHOCTHU
(dbepMeHTOB (Ha MpUMEpPE aMuUjIa3bl WU KaTajla3bl)y.

JlaGopaTtopnasi padora «/3yuenue (QepMEHTATUBHOTO paCIICTUICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopnass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHHTE3a».

JlaGopaTopHnasi padora «CpaBHEeHHE MPOIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacsiencrBeHHass uHGOpMalLus U peajin3anus eé B KiIeTKe

Peakuun mMarpuyHoro cuHre3a. [IpuHIKN KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CHHTe3a. Peanu3anms HacneacTBeHHOW wHGopManuu. [ eHeTnuecKuii
KOI, €ro cBoucTBa. TpaHckpunuus — wmaTpuunbeli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIMIMU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunwvix PHK 6 syxapuomuuecxoui kiemke. Hexooupyrowue PHK.

Tpancnsiums u e€ stansl. Yuactue Tpancnoptbix PHK B 6nocuntese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOKuCHOT. Ponb pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKAPUOT U IYKApUOT. Perynsiius akTUBHOCTHM T€HOB y NpokapuoT. ['mmotesa
ornepoHa (®. XKako0, XK. Mano). Monrexynapuvie mexanusmvl IKCNpeccul 2eHo8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
npoiieccoB B kieTke. KieTounslit romeocTas.

Bupycbl — HekseTouHble (OPMBI KU3HU U O0JIMTaTHBIE Mmapa3uThl. CTpoeHHE
MIPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKusHeHHblU YUK
JHK-cooepocawux supycos, PHK-codepoicawux eupycos, 6akxmepuoghazos.
Obpamuas mpanckpunyus, peeepmasa, UHmezpasa.

Bupychsie 3a00seBanus yenoBeka, kuBOTHBIX, pactenuid. CIIM I, COVID-
19, conmanbHbIEe 1 MEIUITMHCKUE TTPOOIEMBI.

Buoungpopmamuxa: unmeepayus u anaiuz oonvuux maccugos («bigdatay)
CMpPYKMypHuIX buonocudeckux oannvix. Hanomexunonocuu 6 buonocuu u meouyume.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwt 00cmasKu 1eKapcms.



JleMoHCTpanun

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

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

IIpakTnueckas padora «Co31aHue MOJIEIIN BUPYCA».

Tema 8. 7ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1wk, ero mepuoabpl W peryisnusa. WMutepdaza um MUTOS.
Oco0OeHHOCTH TpolIecCcOB, MpoTeKalImux B uHTepdaze. [loaroroBka KIETKH K
nenenuto.  [IpecuHteTndyeckuii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETHYECKUH (MPEMUTOTHYECKUI ) epuoibl UHTEpGa3bl.

Martpuunbii cunares JAHK — pemmkanwpa. IIpuanuner permkanvun JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIbHOCTD.
Mexanusm permmkanuu JTHK. Xpomocomsel. CTpoenue xpomocoM. Tenomepsl u

TeroMepaza. XPOMOCOMHBIM Ha0Op KIETKM — KapuOTHUIl. JIUTJIOWIHBIA W
rariouaHbeli  HaOOpel  XpomocoM. ['oMonorumusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

[enenne xmerkn — wmuTo3. CTaguy MHUTO3a MU MPOUCXOIAIINE B HUX

npoueccel. Tunbl muto3a. KaproknHe3 U 1UTOKMHE3. bronorndeckoe 3HadyeHuUe
MUTO3a.

Perynsuus MUTOTHYECKOTO IMKIA KJIETKH. [IporpamMmmupyemasi KieTouHas
rudesb — arnomnTo3.

Kierounoe smpo, XpoMocombl, (yHKIIMOHANIbHAs T€HOMHKA. MexaHuzmol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemok. «lLlugposas
KiemKka» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIIeMKU.

JleMmoHCTpauumn

Tabnuipl u cxeMbl: <«OKU3HEHHBIN IUKI KIETKU», «Muto3y», «CTpoeHue
xpomocom», «Permukarus JTHK.

O06opynoBaHue: CBETOBOW MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIETKaX
KOpelIka JIyKay.

JlaGoparopnass  padora  «l3ydyeHue  XpoMOCOM  Ha  TOTOBBIX
MUKpOTIpenapaTaxy.

JlaGopaTopHasi padora «HaGmoneHne MUTO3a B KJIeTKaX KOHYHMKA KOpPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. Crpoenue u GyHKIMH OPraHu3MOB

buonoruueckoe pazHooOpasue OpraHU3MOB. OnHOKIIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUHbBIE OPTaHU3MBI.

OcoOCHHOCTH  CTPOEHUS W  IKU3HENEATCIHHOCTH  OJHOKJIETOYHBIX
opranu3MoB. baktepumu, apxeu, OJHOKJIECTOYHBIC TPHUOBI, OJHOKIECTOYHBIE
BOJIOPOCIH, Apyrue MpoTUCThl. KoJloHUAbHBIE OPTaHU3MBI.



B3anMoCBs3p 4acTE MHOTOKJIIETOYHOI'O OpraHu3Ma. TKaHu, OpraHbl H
cucTeMbl opraHoB. Opranusm kak eiuHoe uenoe. I'omeocras.

Txkann pacreHnid. TuHIBI pPAacTUTENBHBIX TKaHEW: 0Opa3oBaTebHAasd,
NOKPOBHAsi, IPOBOJMAIIAS, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTpOEHUS,
(GyHKIUI 1 pacoOkKEHUs TKAaHEN B OpraHax pacTeHUH.

TkaHU JKMBOTHBIX M YE€JIOBEKAa. [HIBI )KUBOTHBIX TKaHEW: AIUTEIUAJIbHAs,
COCUHUTENbHAs, MbIlleyHas, HepBHas. OCOOEHHOCTH CTPOCHUSA, (PYHKIHUN U
pAacIIOIOKEHUA TKaHE! B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbel. BerertaTuBHbIE M T'€HEpaTHBHBIE OpraHbl pacteHuil. Oprasel H
CUCTEMBI OPTaHOB JKMBOTHBIX U yeoBeKa. DyHKIMYA OPraHOB U CUCTEM OPIaHOB.

Omnopa tena opranu3moB. Kapkac pactenuii. CKeneTbl OJHOKIECTOYHBIX WU
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHbII M BHYTpeHHHU ckeneT. CTpoeHune u
THUIIBI COEJUHEHUS KOCTEN.

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

IIntanue opranusmoB. llorymomenue BOABI, YIVIEKHCIOIO rasa W
MHHEPAJIBHBIX BEIIECTB pacTeHusAMH. lIutaHue XKMBOTHBIX. BHyTpumnosioctHoe u
BHYTPUKIIETOUYHOE TNUIIeBapeHue. [IuTaHne MO3BOHOYHBIX KUBOTHBIX. OTIEmbI
MUILIEBAPUTENBHOIO TpakTa. llnmeBapurenbHble kenesbl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKa.

Jpixanue opranu3moB. [[pixanue pactenuil. J{prxanue skuBoTHbIX. uddysus
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KokHoe apixaHue. JlpIXxaTeinbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue Mo3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JlpixarenbHas cucTEMa YelnoBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy NTUL U
MiIeKonuTaomux. Perynsamus npixanus. JpixarenbHble 00BEMBI.

TpaHcnopT BelIECTB Y OpPraHU3MOB. TpaHCIIOPTHBIE CUCTEMbI PACTECHUM.
TpancropT BemecTB y JKMBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX U uenioBeka. Cepaue,
KPOBEHOCHBIE COCyIbI M KpoBb. Kpyru KpoBooOpallieHus. IDBOJIOLUOHHbBIE
YCIIO)KHEHHUSI CTPOEHUSI KPOBEHOCHON CHUCTEMBbI IMO3BOHOUYHBIX UBOTHBIX. Paborta
ceplla v €€ peryJisiums.

Beigenenue y opranu3mMoB. Beigenenue y pacteHud. Beigenenue y
*KUBOTHBIX. CoKpaTturenbHble Bakyonau. Opranbl BblaeneHus. PuibTpanus,
CeKpelrsi U 00paTHOE BCachIBaHHE KaK MEXaHU3Mbl pabOThl OPraHOB BBIACIICHUSI.
CBs13b MOJIOCTH TeJNa C KPOBEHOCHOM U BBIIETUTENBHONU cUCTEMaMU. Briaenenue y



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

3ammTa y OpPraHu3MOB. 3allldTa y OJHOKJIETOYHBIX OpraHu3mMoB. CHOpsI
OakTepuii M UUCTHI MPOCTEHIIMX. 3ammuTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrtukyna. CpeacTsa macCUBHOM M XUMUYECKOU 3a1UThl. OUTOHIUIBI.

3ammTa y MHOTOKJIETOUYHBIX >KUBOTHBIX. [IOKpOBBI M WX MPOU3BOAHBIC.
3amuTa opranu3sMa ot Ooje3Hed. UMmyHHas cucteMa uenoBeka. KiietouHblil u
I'YMOpaJbHBIH UMMYHHUTET. BpOXIEHHBIM W TPUOOPETEHHBIM crerudUIecKuit
UMMYyHUTET. Teopust KIOHaNIbHO-ceJleKTUBHOro umMmyHutera (I1. Dpnux, ©. M.
bepner, C. Tonerasa). BocrianmurensHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxxumocTte ¥ perymsimus 'y  opraHu3moB. Paznpaxumocts y
OHOKJIETOYHBIX OpPraHu3MoB. Takcuchl. Pa3zgpaXxuMoCTb U peryisimus y
pacTeHuii. PocToBBIE BEIIECTBA U UX 3HAYECHUE.

HepBHas cucremMa u peduiekTopHas peryisiuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIOLUOHHOE YCI0KHEHUE CTPOCHUS HEPBHOW CHUCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX *XKMBOTHBIX. Pedinexc u
pednekropHas nyra. bezycinoBHbie U yCIOBHBIE pe(IIeKCHI.

['ymMopanbpHast peryisiuus W 3HAOKPUHHAs CHCTEMA MUBOTHBIX U YEJIOBEKA.
JKenespl HSHOOKPMHHOMW CHUCTEMBI M WX TOPMOHBL. JleliCTBHE TOPMOHOB.
B3auMoCBA3b HEPBHOW M SHIOKPUHHOW cucTeM. [unoTtanmamo-runodusapHas
CUCTEMA.

JeMmoHcTpanuu

[Toptper: U. 11. [1aBnos.

Tabnuupl u cxembl: «OIHOKJIETOUHBIE BOJAOPOCIH», «MHOTOKIETOYHBIC
Bojiopocin», «baktepumn», «lIpocrermme», «OpraHbl UBETKOBBIX PACTEHHI,
«CuctemMbl OpPraHoB TMO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacrenuit», «KopHeBbie cuctembl»y, «CTpoeHue CcTeOIIs»,
«CTpoeHue NHCTOBOM IUIACTUHKW», «TKaHM MKUBOTHBIX», «CKEIET 4elIOBEKay,
«ITumeBapurenpHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «MplmeyHas  cucreMay,
«BprgenutenbHas cucteMa», «IOHIOKpUHHAs cuctemay, «CTpOeHUE MBIIIIbDY,
«mmynurer»,  «KuiieuynomonoctHsie», «CxeMa  MUTaHUS  PACTECHUN»,
«KpOBEHOCHBIE CHCTEMBI ITO3BOHOYHBIX JKUBOTHBIX», «CTpPOEHHE THUAPHDY,
«Ctpoenue minaHapum», «BHyTpeHHee CTpoeHHe O0XkKAeBOro 4epBs», «HepBHas
cucrema poeio», «HepBHas cucrema gsarymku», «HepBHas — cucrtema
npecMbikatomuxcs», «HepBHas  cucrema  ntuny, «HepBHas — cucrtema
MIIeKOTUTaromux», «HepBHas cuctema uenoBeka», «Pediexcey.



O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKPOIpENnapaThl OJTHOKIECTOYHBIX
OpraHMW3MOB, MUKPOIpENapaTbl TKAHEH, PAaKOBUHBI MOJUIIOCKOB, KOJIJICKIIMU
HACEKOMBIX, UIJIOKOXXHUX, UBbIE AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHUM pas3HbIX OTACJIOB, BIAXKHBIE Mpenaparbl JKUBOTHBIX, CKEJEThI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX >KMBOTHBIX, CKEJET 4YeJIOBEKa,
o0opyI0BaHUE I IEMOHCTPAIMH MIOYBEHHOTO U BO3IYIIHOTO MMUTAHUS PACTEHUH,
pacieruieHus Kpaxmana U OeNKoB 1o 1eicTBUeM (epMEeHTOB, 000pyA0BaHUE AJIs
JIEMOHCTPAILIMU OIBITOB MO U3MEPEHUIO KU3HEHHOW EMKOCTH JETKUX, MEXaHU3Ma
JIIXaTEJIbHBIX JBUKEHUHN, MOJIETTU TOJIOBHOTO MO3Ta Pa3IUYHbIX )KUBOTHbIX.

JlabopaTopHasi padora «/I3yueHne TKaHEel paCTCHHI.

JlabGoparopHasi pabora «3ydyeHue TKaHEeN )KUBOTHBIX).

JlaGoparopHasi pabora «3ydueHrne OpraHoB [IBETKOBOT'O PACTEHHUS.

Tema 10. PazmHokeHUe M pa3BUTHE OPraHM3MOB

@dopMbI pa3MHOKEHHS OpPraHu3MoOB: Oecrosnoe (BKIIOYas BEreTaTUBHOE) U
nosioBoe. Buael  0ecronoro  pa3MHOXEHHUSA: IOYKOBAaHUE,  CIOPYJISLUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TomoBoe pa3zmuHoxkeHue. [lonoBeie kieTku, wiM rametsl. Meno3. Craaun
meno3a. [loBenenne xpomocom B Mernose. KpoccuHrosep. bUoOIornyecku CMpICi
M€Ho3a M TIOJIOBOTO TIpolecca. Meno3 M €ro MeCTO B JKM3HEHHOM IUKJIE
OpraHU3MOB.

[IpenzapoasiieBoe pa3Buthe. ['ameTorenes y »KuBOTHBIX. [10JIOBBIE KeIe3bl.
OOpa3zoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepmaTorenes u oorene3. CtpoeHue
MOJIOBBIX KJIETOK.

OmogoTBOpeHHEe U SMOPUOHAIBHOE Pa3BUTHE JKUBOTHBIX. CrocCOOBI
OIUIOIOTBOPEHUS: HApyKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUHU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a6HbIX NPOOIEM IMOPUOTOULL.
Konyenyuss mopgocenos u mooenu mopghoeenesa. Cragun 3MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenwe. Tumbsl  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOCHHOCTH NAPOOJICHUS MIIEKOMHUTAIOIMIUX. 3apOJBIIICBbIC JIMCTKU
(ractpynsiuus). 3akiiajika OpraHOB M TKaHEW U3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIUSIHAE 4YacTell pa3BUBAIOIICTOCSA 3apojbliia (SMOpHOHATLHAS WHIYKIIHS).
3akyagka TUlaHA CTPOCHHUS JKMBOTHOTO KakK  pe3yjibTaT HEpapXUUYECKUX
B3aUMOJICUCTBUI Te€HOB. BnusHue Ha 3>MOpUOHAIBHOE pAa3BUTHE PaA3IUYHBIX
(bakTOpOB OKpYKAIOIIEH CPEIbI.

Poct u pasButne xuBOTHBIX. llocTamOpuonaneHelii mepuon. Ilpsimoe u
HenpsiMoe pasBuTHe. PaszButue ¢ MeramMopo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX KUBOTHBIX. bHOJOrMyeckoe 3HaUY€HHE NPSIMOrO M HEMPSMOro



pPa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. Tumbl pocTra KUBOTHBIX. DAKTOPHI
PETYISIUN POCTA JKUBOTHBIX M YesioBeka. CTaauu moCTIMOPHOHATBHOTO Pa3BUTHS
y ’KUBOTHBIX U uesioBeka. [leprnoasl oHToreHesa uenoBeka. CTapeHue U CMEpPTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasmHoxeHne u pasButue pacreHuil. ['amerodur m cropodut. Meiio3 B
JKU3HEHHOM IuKJe pacteHud. OOpa3oBaHWe CIOp B Ipollecce Meio3a.
['ameTtorene3 y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoitHOE OIJIOIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue u
pa3BUTHE CEMEHU.

MexaHu3Mbl peryJisluy OHTOI€HE3a Y PACTEHUM U )KUBOTHBIX.

JleMoHCTpauumn

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

Tabmuubr u cxembl: «BereratuBHoe pasMHoOxkeHUe», «Tumbl Oecmosoro
pasMHOXeHUsD», «Pa3MHOXKEHHE XIIaMUAOMOHAIb», «Pa3MHOXEHHE 3BIJIEHBDY,
«Pa3MHOX)eHue TuapbDy, «Menosy, «XpoMocoMmbdy, «l'amerorenesy», «CTpoeHue
ANIEKIETKH U criepMaTo3onia», «OCHOBHBIE CTaAuU OHTOreHe3a», «lIpsmoe u
HEnpsAMoe pasButue», «PasBurne wmanckoro xyka», «Pa3Buthe capaHum»,
«Pa3BuTne nArymkmn», «JlBOMHOE OIUIOAOTBOPEHHE Y LBETKOBBIX PACTEHUI,
«CTpoeHue cemMsiH OJTHOJIOJIbHBIX U JBYIOJIbHBIX pAacTeHUI», «KU3HEHHBIN LUK
MOPCKOM  KamyCTbD, <«OKWM3HEHHBIM UHMKI MXa», <« KW3HEHHBIA  IUKI
ManoOpOTHUKA», « KM3HEHHBIN LIUKIT COCHBDY.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHUIEKIECTOK U
CIIEpMAaTO30UI0B, MOJIENb «L MK pa3BUTHS JISATYILIKID.

JlaGopaTopHas padora «l/3ydeHrue CTpOCHUS MOJOBBIX KJIETOK HAa FOTOBBIX
MHKpOIpEenapaTax».

IIpakTuyeckasi padora «BrplsiBIeHUE NPU3HAKOB CXOACTBA 3apOJbIIICH
MTO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopnasi padora «CTpoeHHE OpraHoOB Pa3MHOKEHHUSI BBICIINX
pacTeHUu.

Tema 11. I'eneTMka — Hayka 0 HACJIEACTBEHHOCTH U HM3MEHYHMBOCTH
OpPraHu3MoB

Hcropust cTaHOBICHUS W pa3BUTHS TEHETUKW Kak Hayku. Paboter T
Menpens, I'. ne @puza, T. Moprana. Poinb 0T€ueCTBEHHBIX YYEHBIX B Pa3BUTHUHU
renetuku. Pabotel H. K. KonbsuioBa, H. 1. Basunona, A. H. benosepckoro, I'. JI.
Kapneuenko, FO. A. ®unumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHbBIE€ TEHETUYECKHUE MOHITUSL U CUMBOJIbL. | 'OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeNIbHBIE TEHbI, aJbTCPHATUBHBIE NPU3HAKU, JOMUHAHTHBIA WU PELECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TEHOTHUII, (DEHOTHII.



OCHOBHBIE ~ METOJBI ~ TE€HETUKH: THOPUAOJOTUYECKHMA,  IUTOJOTHYCCKUH,
MOJIEKYJISIPHO-TEHETUYECKHM.

JleMoHCTpanun

[Toptpetsl: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Koasuos, H. H.
BasunoB, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®@ununyenko, H. B.
Tumodees-PecoBckuii.

Tabmuibl 1 cxeMbl: «MeTo bl TeHETUKIY, «CXEMBI CKPEIIIUBAHHMS.

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT T'€HETUYECKHX

VICCJIEIOBAHUI.
Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaenss — 3aKOH

eAMHO00pa3us THOPUIOB MEePBOTo MokoieHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH pacIleIUIeHUs NPU3HAKOB. lluTosormyeckue OCHOBBI
MOHOTHOPHIHOTO CKpELMBaHus. [ unore3a 4yucToThl raMer.

AHanmsupytomee ckpemmBanne. [[poMeKyTOUHBIM XapaKTep HACIECIOBaHMUS.
Pacuierienre npu3HaKOB MPU HETIOJIHOM JOMUHUPOBAHUH.

JurnOpugHoe ckpemrBanue. TpeTuil 3akoH MeHienss — 3aKOH HE3aBUCUMOI0
HacleJOBaHUsI ~ Mpu3HakoB.  lluTonmormyeckue  OCHOBBI  JUTHOPHUIHOTO
CKpEILLBaHUS.

CueruieHHOEe HacienoBaHue npusHakoB. Pabotel T. Moprana. CuemieHHoe
HACJICJOBAHUE TE€HOB, HAPYIICHHE CLEIUICHUS MEXAYy TIe€HaMH. XPOMOCOMHas
TEOPUs HACIECACTBEHHOCTH.

['eneTuka nosia. XpoOMOCOMHBIM MEXaHU3M OMpPEAEICHUS Moja. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TIeTeporaMeTHbIM IMOJ. [ eHeTnueckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HacnenoBanue nmpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neioTponust — MHOKECTBEHHOE JECHCTBUE
reHa. MHOXECTBEHHBbI ajienn3M. B3anMoaencTBUE HEaUIEIbHBIX TI'E€HOB.
Kommniementaprnocts. Onuctas. [lonumepus.

['eHeTyeCcKUl KOHTPOJIb PA3BUTHSA PACTECHUM, JKUBOTHBIX U YEJIOBEKA, a
TaKKe (PU3MOJOTHYECKUX MPOLECCOB, TMOBEACHHUS M KOTHUTHUBHBIX (DYHKIIHMA.
['eneTnueckre MeXaHU3Mbl CUMOMOT€HE3a, MEXAaHU3MbI B3aUMOJEHCTBUS «XO35TUH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHYecKrne acmeKThl KOHTPOJIS H
U3MEHEHUS HACJIeJICTBEHHON HH(POPMAIIUHU B MOKOJICHUSIX KJIETOK U OPTaHU3MOB.

JdeMmoHcTpanuu

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

Tabmumpt u cxembl: «IlepBeiif 1 BTOpoil 3akoHbl Menaensn», « Tpetuit 3akoH
Menpnens», «AHanusupyrollee CKpeluBaHuey», «HemonHoe noOMUHUPOBaHUEY,
«CrenyieHHOEe HAcleOBaHWE MPHU3HAKOB y Apo3odumiby, «['eHeTuka momay,



«Kapuotun uenoBeka», «Kapuotun apozodpunb», «Kapuotunm OTHIBD,
«MHOXEeCTBEHHBIN ajIenu3m», «B3auMoaeicTBUE T€HOBY.

O6opynoBanue: MOAENb IS JEMOHCTpPAIlMUd 3aKOHOB €IMHOOOpasws
rUOpUIOB TIEPBOTO TIOKOJICHUS M PaCHICIUICHUS NPHU3HAKOB, MOJEIb s
JIEMOHCTpallUM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHMUS TMPU3HAKOB, MOJECIb JJIA
JIEMOHCTpAllMM CILEIJICHHOTO HACIEIOBAaHUS IMPU3HAKOB, CBETOBOM MHKPOCKOI,
MUKpornpenapar: «JIpozodumnay.

IlpakTnueckass padora «l3ydeHwe pe3ynbTaTOB  MOHOTHOPHIHOTO
CKpEIIMBAHUSA Y APO30(PHITBD».

IlpakTnueckass pab6ora  «/3ydeHue  pe3ylbTaTOB  JUTHOPHIHOTO
CKpEIIMBaHU Yy APO30(PUIB».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumopeiicTBue TreHOTHMIA W cpenbl Ipu  ¢GopMUpOBaHUU (EHOTHIIA.
N3MeHYnBOCTh IpU3HAKOB. KauecTBEHHbIE M KOJWYECTBEHHBIC NMPU3HAKU. BUabI
W3MEHYMBOCTH: HEHACIICACTBEHHAS U HACJICACTBEHHAS.

Moaudukanuonnass U3MEeHYMBOCTh. Ponb cpeasl B (OpMUpPOBAHUU
MOAM(PUKALMOHHON M3MeHunBOocTH. HopMa peaknuu npusHaka. BapuanroHHBIN
psn u BapuanmonHas kKpubas (B. Moranmncen). CpoiicTBa MOaupUKAIMOHHON
W3MEHYMBOCTH.

['eHoTHNIMUYECKas N3MEHUYMBOCTh. CBOMCTBA T€HOTUIHNYECKONM N3MEHUYMBOCTH.
Buapl reHOTUTIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOnHaTuBHAs W3MEHYMBOCTH. Mei03 M TOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHUYUBOCTH. POJIb KOMOMHATUBHON N3MEHYUBOCTH B CO3JaHUH
TCHETUYECKOr0 pa3Ho00pa3us B Mmpejieiax OJTHOr0 BUIA.

MyTtanmonHass M3MEHYMBOCTh. BuHIbl MyTanuil: TE€HHBIE, XPOMOCOMHBIC,
reHoMHble. CIOHTaHHBIE W  MHIAYUHUPOBAHHBICE MyTaluu. SnepHble H
HUTOIIa3MaTHYecKre MyTanuu. CoMaTUYeCKUe W MOJoBble MyTauuu. [IpuunHb
BO3HUKHOBEHHsS MyTanuid. MyTareHel W WX BJIMSHUE HA OPraHU3MBI.
3aKOHOMEPHOCTH MYTAIlMOHHOTO TpoIecca. 3aKOH TOMOJIOTMYECKUX PSI0B B
HacienctBeHHo u3MenunBoctu (H.W. BaBunoB). BHesnepHass W3MEHUYMBOCTH U
HACJIEJCTBEHHOCTb.

Onueenemuxa U INUSEHOMUKA, PONb  INUSEHEMUYECKUX (Hakmopos 8
HACNe008aHUU U UBMEHYUBOCMU (DEeHOMUNUYECKUX NPUSHAKOB Y OP2AHUMOB.

JdeMmoHcTpanuu

[Toprpetsr: I'. ne ®pus, B. Moranncen, H. . BaBunos.

Tabmuuber u  cxembl: «Bumbl  u3MeHunBocTH», «MoaudukaroHHas
W3MEHYUBOCTH, «KomOunaruBHas W3MEHYUBOCTB, «Merio3y,
«OmnogoTBopeHuey, «I eHeTnueckue 3a00aeBaHUs YeI0BEKa», « Buabl myTammii.



OOopynoBaHue: XKUBbIE W TepOapHBIC AK3EMIUISIPHl KOMHATHBIX PacCTCHHH,
pucyHku (dpotorpadum) )KUBOTHBIX C PA3TUYHBIMUA BHIAMHA U3MEHYUBOCTH.

JlabGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIIMOHHON M3MEeHYMBOCTU. I[locTpoeHue BapualMOHHOrO psga U
BapUALMOHHON KPUBOWY.

IIpakTuyeckass padora «Mytamuu y aApo3o¢uiasl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapruotun uvenoBeka. MexayHapoaHas mporpamMma HCCIEAOBaHHS TE€HOMA
yejaoBeKa.  MeToapl  UM3ydeHMsT T€HETUKHA  4YEJOBEKa: I'€HEAIOTMYECKHUM,
OIM3HEIOBEIH, IIMTOrC€HETUYECKU, MOMYJISIIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemeHHOE ONPENIECIICHHE reHOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, NEHOTUIIMPOBAHUE, B TOM YHUCIIE C IMOMOULIBIO
[TI[P-ananu3a. HacnenctBeHHble 3a0051€BaHus YelloBeKa. | eHHbIE U XPOMOCOMHBIE
OOJIE3HH 4YeloBeKa. boJIe3HM C HACIEACTBEHHOM MpepacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIUHCKOW T€HETHKHA B MPEAOTBPALICHUU U JICYEHUH T€HETHYECKHUX
3a00JieBaHUI 4YelioBeKa. MeauKo-reHeTUueCKoe KOHCYJIbTUpoBaHue. CTBOJIOBBIC
KJIeTKU. [loHSATHE «T€HEeTHYECKOTO Ipy3a». ITUUECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peIlaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enetnyeckue (HakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
(bU3NYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpy:karoiiei cpenl. ['enernueckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K MTAaTOJIOTUsIM.

JeMmoHcTpanuu

Tabmuubr u cxemsl: «Kapuotun denmoBeka», «MeToabl U3ydeHUs] TEHETUKH
yesnoBekay, «I'eHeTnueckue 3a00J1€BaHNs UETTOBEKAY.

IpakTuyeckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cestekuusi OpraHu3MoB

JlomecTuKanuss W CEJEKUHUs. 3apOKICHUE CEIEKIMH U JTOMECTUKAILIUHU.
VYuenne H. WM. BaBunmoBa o IleHTpax MNpoUCXOXIEHUS W MHOrooOpas3us
KYJIbTYPHBIX pacTe€HUil. Pojb CeleKknuu B CO3JaHMM COPTOB PACTEHHM U TOPOJ
)kuBOTHbIX. CopT, mopoaa, ITaMM. 3aKOH TOMOJIOTUYECKHUX PSAJIOB B
HaciaeAcTBeHHOM wm3MmeHuuBoctd H. WM. BaBuioBa, ero 3HadeHue A
CEJICKITMOHHOM PabOTHI.

Metonbl cenekuMOHHON paboThl. McKycCTBEHHBIH OTOOp: MAacCOBBIA H
WHMBUAY AJIbHBIN. Ortanbl  KOMOMHAIIMOHHOM  cenekuuu.  VcnbeiTanue
MPOU3BOAMTENICH 1O TOTOMCTBY. OTOOp MO TEHOTHUIy C IOMOIIBIO OICHKU
¢dbeHoTua NOTOMCTBa U OTOOP IO TeHOTHUITy ¢ momotIbio aHanmza JJHK.

HcKycCcTBEHHBIE ~ MyTareHe3 Kak  METOJ ~ CEJIEKUMOHHOW  padoThI.
PaninanimoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTAlUN Y KyJbTypPHBIX



¢opm opranusmoB. Mcnonp30BaHWE TEHOMHOTO PENAKTHPOBAHUS M METOJIOB
pexomOunanTHbIX JJHK 1151 momydyenus ncxoqHoro Matepuana st CEJIEKIHH.

[Tomyuyenue MOJIUTUTOUIOB. BuyTpuBugoBas ruOpUaAn3aIHs.
bnuskopoACcTBEHHOE — CKpellMBaHWe, wWid  WHOpuauHr.  HepoactBenHoe
CKpelIMBaHue, Wid ayTOpuauHr. ['erepo3uc u ero mnpuuuHbl. Mcnonb3oBaHue
rerepo3uca B cenekiuu. OtnanéHHas rudbpunuzanus. [Ipeogonenue Oecruiogus
MEXBHUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKUNN PACTEHUI U )KUBOTHBIX. «3€1€Has
Dpesonoyusy.

CoxpaHeHre U U3y4YEHUE N'€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHUU U
UX JUKUX poOIMYed  Ans  cOo3JaHMsl  HOBBIX  COPTOB M THOpHUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJBTYp. H3yuenue, coxpanenue u  ynpaeieHue
2eHemuUYeCKUMU pecypcam CenbCKOXO3AUCMBEHHBIX U NPOMbBICTIOBbIX HCUBOMHBIX
8 Yensax VIVUUeHUs CYuecmayiomux U coO30anusi HO8blX NOPOO, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUI,
nepeodosuvlx uoetl U nepcneKmueHbiX MexHoI02UlI.

JleMoHCcTpauumn

[Toptpersr: H. W. Basunos, . B. Muuypun, I'. [. Kapneuenko, II. II.
Jlyxbsinenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabmunp! u cxembl: «LIeHTPBI MPOUCXO0XKIEHUSI U MHOTOOOpa3usl KyJIbTYpPHBIX
pacTeHui», «3aKOH TOMOJOTMYECKHUX PSIJIOB B HACJIEACTBEHHOM HM3MEHYMBOCTH,
«Metogpl cenexkuumn», «OTnanénHas rudpuauzanus», «MyTrareHesy.

JlabopaTopHasi padora «/3yueHue copTOB KyJbTYPHBIX PACTEHUI U MOPOJ
JOMAIIHUX KUBOTHBIX).

JlaGopaTopHas pabora «/3ydeHrne METOA0B CEJICKIIMU PACTCHUIN.

IpakTnuyeckas padora «lIpuBnBKka pacTeHuN».

Ikckypeusi «OCHOBHBIE METOAbl M JIOCTHKEHHUS CEJIEKUHUU PACTEHUH U
YKUBOTHBIX (Ha CEJIEKIMOHHYO CTaHLMIO, IUIEMEHHYO bepmy,
COPTOUCIIBITATEIbHBIA yYaCTOK, B TEIUIMYHOE XO34WCTBO, B J1aOOpaTOPHIO
arpOyHMBEPCUTETA UM HAYYHOTO LIEHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsI OMOJIOTHS

OOBEKThI, MCHOJb3yEeMble B OHOTEXHOJIOTHM, — KJIETOYHbIE U TKAaHEBbIE
KYJbTYpBHI, MUKpPOOPraHU3MBI, 1754 XapaKTEPHUCTHKA. TpanuuroHHas
OouoTexHosorus:  xjeOomedyeHue, TMOJIyYeHHE KHUCIOMOJOYHBIX MPOAYKTOB,
BUHOJENHe. Mukpoouonoruueckuii cunre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
TexHoJsioruii. [Ipon3BoACcTBO O€nKa, aAMUHOKHUCIOT U BATAMUHOB.

Co3niaHre TEeXHOJOTMid U MHCTPYMEHTOB IIEJICHANPABIECHHOIO U3MEHEHHS U
KOHCTPYHPOBAHUSI TEHOMOB C ILI€JIbIO MOJYyYEHUsI OPTaHU3MOB U UX KOMIIOHEHTOB,
COJIEp>KaIINX HE BCTPEUAIOIINECS B IPUPOIe OMOCUHTETHUECKUE MTYTH.



Kierounasa unxeHepus. MeTonsl KyJIbTypbl KIETOK U TKaHEW PACTECHUU H
KUBOTHBIX. Kpuobanku. ComaTtudeckass ruOpuAu3alUs W  COMATHYECKUN
sMOpuorene3. lcnonb3oBaHue ramiouoB B CeleKUuH pactenuil. [lonyuenue
MOHOKIOHANbHBIX anmumei. Hcnonvsosanue MOHOKIOHAbHBIX U NOJUKIOHATbHBIX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpEHUE. PeKoHCTpyKIus
AWLEKIETOK U KJIOHHUPOBAHUE XKUBOTHBIX. METOA TpaHCIUIAHTALIMH SIEP KIIETOK.
Texnonozuu 0300po6eHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DA3MHONCEHUSL CEIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOocOMHass W TE€HHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha H
koHcTpyupoBanue pexkomouHanTHbix JTHK. Coz0anue mpanceennvix opeanuzmos.
JlocTmkeHnss W = NEPCHEKTHBBI  XPOMOCOMHOM W T€HHOM  WHYKCHEPHH.
DKOJIOTUYECKHE U ATUYECKUE MTPOOJIEMbI T€HHON NHXKEHEPUU.

Menununckue OuotexHonoruu. [loctrenomuas nudponas meaununa. [T1P-
JUarHocTuka. MeraOOJOMHBIM aHajau3, TEeHOLIGHTPUYECKUHM aHaliu3 MpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHSA €ro 340poBbs. VICIOJIB30BaHHME CTBOJIOBBIX
KieTok. TapretHas Ttepanusi paka. 3D-Omoumkenepus mansg  pa3pabOTKU
(GyHAaMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3AaHMS KOMILIEKCHBIX
TKaHE COoueTaHWEM TEXHOJIOTHM TPEXMEPHOro OMompuHTHHTa W ckaddonaunara
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEAULIVHBI.

Co3naHnue BEKTOPHBIX BaKIMH C 1EJbI0 O0ecreueHus] KOMOMHUPOBAHHOMU
3amuThl OT Bo3Oyauteneid OPBU, ycTaHoBiieHHE MOJIEKYJSPHBIX MEXaHHU3MOB
dbynkunonuposanusi PHK-conepkamux BUpYCOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabnuupl u cxemsl: «Mcnoab30BaHE MUKPOOPTAHU3MOB B MPOMBIIIIIEHHOM
MIPOU3BOACTBEY, «KieTouHas nHxeHepus», «I'eHHast HHXKEHepus».

JlabopaTtopHnasi padora «l3yueHne 00bEeKTOB OMOTEXHOJIOTHI.

IpakTnueckas padora «lloyyeHrne MOJTOYHOKHUCIBIX TPOTYKTOBY.

JOkckypeusi «buoTexHonoruss — BaKHEWIIass MNPOU3BOAMUTENIbHAS CHIIA
COBPEMEHHOCTHU (Ha OMOTEXHOJOTUYECKOE TPOU3BOICTBO)».



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BNOJIOTX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OoOy4YaroIMUMHUCS TPOrpaMM CpeaHero oOmiero oOpa3oBaHUs: JIMYHOCTHEIE,
METaINpeIMETHBIE U TTPEIMETHBIE.

B cTpykType NTMYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPaMMBI IO OHMOJIOTHH
BBIJICJICHBI CIIEAYIONIME COCTABIISAIONIME: OCO3HAHHWE O0YYaIOIIMMUCA POCCUICKON
IpaXXJaHCKOM UJIECHTUYHOCTU — FTOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSTEIIBHOCTH
U CaMOONpEACNCHUIO, Haluuyue Mmomusayuu K OOy4YEHUIO  OHOJIOTHH,
yeneHanpasienHoe paszsumue BHYTPEHHUX YOEXKICHUU JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH MU MCTOPUYECKUX TPAJAMIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb 00YUYAIOIUXCSl PYKOBOJACTBOBATHCS B CBOEH
JESATENbHOCTH LIEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAaMH, MPUCYLIMMHU CHUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haauyue  Npa8oOCO3HAHUA  DKOJIOTHUYECKOU
KYJBTYPBI, CHOCOOHOCMU CMA8UmMb eI U CTPOUTH KU3HEHHBIE TUTAHBI.

JInyHOCTHBIE pe3ybTaThl OCBOCHUS MPOTPAMMBbI 10 OMOJIOTHU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIUTATEIBHON JEATEILHOCTH B COOTBETCTBHH C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIBTYPHBIMU, UICTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUIaMU U HOPMaMHU
MOBEJICHUSI W CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUS, CAaMOBOCIIUTAHUS U
CaMOpA3BUTHUSA, PA3BUTHUS BHYTPEHHEH TMO3ULMUU JIMYHOCTH, MNATPUOTHU3MA U
YBAXXEHHUSI K 3aKOHY WM ITPAaBOMOPSIAKY, YEIIOBEKY TPyJa U CTApLIEMY ITOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHUS K KYJIbTYPHOMY HACIEIUI0 U
TPAAULKSAM MHOTOHALMOHAIBLHOTO Hapoxa Poccuiickon denepauuu, Npupoaec U
OKPY’KarolIEn Cpee.

JInyHOCTHBIE pe3ybTaThl OCBOEHUsI ydeOHoro mpeamera «buosorusy
JIOJDKHBI OTPaXkaTh TOTOBHOCTh M CITIOCOOHOCTH OOYYArOIINXCSI PYKOBOACTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIlMM, TO3UTUBHBIX BHYTPEHHUX  YOEXKJCHUH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3ZHEHHOTO
ONBITA U OIbBITA JIEITEIBHOCTH B MPOLECCE PEATU3alNA OCHOBHBIX HAIPaBJICHUH
BOCHUTATEJILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpasKaIaHCKOT0 BOCITUTAHUSI:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3UIIMK 00YYaIOIIEerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO YWICHA POCCUICKOI0 OOIIECTBA;

OCO3HAHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB U OOS3aHHOCTEH, YBaKCHHE
3aKOHA U IIPaBOMNOPSIIAKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTA TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHUN y4eOHBIX W TMO3HABATEIBHBIX 3a/ad, BHITIOJHEHUN
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYHUTHIBATh B CBOMX JEUCTBHSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOSKICHUSIMU, KyJIbTYPHBIMHA IIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOTO BBIIIOJHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATEIbCKUX 3a7a4, YBAKHUTEIbHOTO
OTHOIIICHUS K MHEHHUIO OIMOHEHTOB MPU OOCYXJCHUU CIOPHBIX BOMPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTApHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXJaHCKON WUJICHTUYHOCTH,
NaTpuoTU3Ma, YBaXKEHUS K CBOEMY HApoOJy, YYBCTBA OTBETCTBEHHOCTHU IEpe.l
PonuHol, ropmoctm 3a CBOM Kpad, CBOKO PoauHy, CBOM S3BIK WU KYJIBTYpPY,
MPOIILIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACJIEAUIO U MaMSTHUKAM IPHUPOJIbI,
JTOCTUXeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OILICHMBATh BKJIAJ] POCCUUCKMX YYEHBIX B CTaHOBJIEHUE U
pa3BuTHE OWOJIOTWMH, TOHMMAaHHUS 3HAYEHHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIIEeCTBa;

ujeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3ammuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE TyXOBHBIX IECHHOCTEW POCCUICKOT0 HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUECHTHUPYSICh HA MOPATHLHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUYUBOTO OYIyIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISAM, CO3JJaHUI0 CEMbH HA OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMHu HaposioB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

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

MOHMMAHUE SMOIMOHATBHOTO BO3/ICHCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKEHHUIO B pa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE
IPOSIBIISITH KAYECTBA TBOPUECKOW JTUYHOCTH;

S) ¢usuyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbI 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJayYns:

NOHMMAaHUE W peaju3alus 3J0pOBOTO W 0e30MacHOro o0pasza KU3HU
(3mopoBOE  TUTaHWE, COOJIIOJICHHE TUTMEHWYECKHX TPaBWJI U HOPM,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryisipHas Qunueckas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3HUECKOMY U TICUXUYECKOMY 3/10POBBIO;

NOHUMAHUE LEHHOCTH MPAaBWI HHIMBHIYAIbHOTO M  KOJUJIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYalUAX, YTPOKAIOIIUX 3OPOBBIO U KU3HU JIIO/IEH;

OCO3HAHHWE MOCIEACTBUN M HENPUITHS BPEAHBIX MPUBBIYEK (YHOTPEOICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTbB K TPY/ly, OCO3HaHHUE LIEHHOCTH MacTepCTBa, TPYI0I00HE;

TOTOBHOCTh K AaKTHUBHOM JESITEIIBHOCTU TEXHOJOTMYECKOM M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MJIAHUPOBATh U CAMOCTOATEIBHO
BBIIIOJIHATH TAKYIO JIESITEIBHOCTB;

UHTEpEC K pa3inyHbIM chepaM MpodhecCHoHaTbHOM e TeIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccun H  peau30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTHYECKOI0 BOCIIUTAHMSA

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIICHHE K MPUPOJAE KaK HCTOUHHKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS;

NOBBIIICHHE YPOBHS SKOJOTMYECKOM KYJIbTYphl: MPHUOOPETEHHE OIbITa
IUIAHUPOBAHMS TIOCTYNKOB M OLIEHKM MX BO3MOJKHBIX IOCIEICTBHMA ISt
OKPY’KAIOIIEN CPEBI;

OCO3HaHHME TJI00aTBHOrO XapakTepa 3KOJIOTMYECKHX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HKCIIOJIb30BaTh MPUOOpETaeMble TPU HW3YYEHUU OHOJIOTHH
3HaHWS W YMEHMsS TpU PELICHUH TNpoOJieM, CBA3AHHBIX C pPALMOHAIbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  MOBEACHHUS B MPUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECHUS B JKOCHUCTEMAaX, OXpaHy BHUIOB,
aKOocucTeM, brochepsr);

AKTUBHOE  HENPUATHE JCUCTBUM, NPUHOCAIIMX BPEH  OKPYNKaAKOIIEH
IPUPOJIHON cpeie, YMEHHE MPOTHO3UPOBATH HEOIATOMPHUITHBIE IKOJIOTUYECKUE
MOCJEACTBUA MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;



HaJIM4HUE PA3BUTOIO 3KOJIOIMYECKOr0 MBIIUICHHUS, IKOJIOTMYECKON KYJIbTYpHI,
OIbITa JEeSATENbHOCTH HKOJIOTMYECKOM HaIPaBJIEHHOCTH, YMEHUs
PYKOBOJCTBOBATbCA MMH B ITO3HABATEJIBHOM, KOMMYHHMKAaTHBHOM M COLMAJIBHOU
IIPaKTUKE, TOTOBHOCTH K YYaCTHIO B IPAKTUYECKOMN IEATEIBHOCTH YKOJIOTUYECKON
HaIIPaBJICHHOCTH;

8) neHHOCTH HAYYHOI'O ITO3HAHMSA:

c(OpPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKH M OOILECTBEHHOW NMPAKTHKU, OCHOBAHHOIO HA AMAJIOre
KyJbTYp, CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPILIECHCTBOBAHNUE S3BIKOBOW M YHUTATEJIBCKOM KYJBTYpbl Kak CpeIcTBa
B3aMMOJICUCTBUS MEXY JIIOAbMHU U TIO3HAHUSI MUPA;

MOHMMaHWE cheruduKd OWOJIOTMM KaK HayKd, OCO3HAaHHUS €€ poJid B
(GOpMHUPOBAHUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpEJCTaBICHUS 00 OKpYXalolleM MHUpPE Kak O €IUHCTBE IPUPOJIbI, YEJOBEKa U
oOIIecTBa, B IMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M PELICHHH MpodsieM
COXpaHEHUs! TPUPOAHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIM3AIUU:
o0ecrieueHrss HOBOTO YpPOBHSI Pa3BUTHS MEIULMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pelIaTh  PEecypcHble  MpOOJIEMbl  pa3BUTUS
YEJI0BEYECTBA, MMOUCKA MyTel BBIXOAA U3 II100aJbHBIX AKOJIOTHYECKUX MPOOJIEM U
oOecrieyeHusi  Mmepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAILHOMY
UCIIOJIb30BAaHUIO TPHUPOJIHBIX PECYPCOB U (HOPMHPOBAHHIO HOBBIX CTaHIApTOB
KU3HY;

3aMHTEPECOBAHHOCTh B TMOJYYEHUM OMOJOTMYECKUX 3HAaHUM B LEJIIX
NOBBIIICHUS OOIIEl KyJbTYphbl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM IPaMOTHOCTH OOydaromuxcs, GopMHpPYyEMO
pU U3y4eHUH OUOJIOTHY;

NOHUMAHUE CYLIHOCTH METOJIOB MO3HAHMS, HUCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJNIb30BaTh TMOJy4YaeMble 3HAHUS [UJIs aHalu3a |
OOBSICHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOASANIMX B HEM M3MEHEHUH,
yMEHHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOUEHHMS] HAa OCHOBE HAyuyHbIX (DaKTOB U
MMEIOIINXCS JaHHBIX C LEJIbI0 TIOJy4YEHHSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIIOJIb30BaTh OWOJIOTHUYECKUE 3HAHMS IS
peuieHust Ipo0JieM B pealibHbIX KU3HEHHBIX CUTYaLHSIX;

OCO3HAHME LIEHHOCTU HAYYHOM JEATEIbHOCTH, TOTOBHOCTb OCYILECTBIIATH
IPOEKTHYIO M MCCIIEIOBATENBCKYIO AEATEIbHOCTh HHIUBUAYAJIbHO U B TPYIIIIE;

TOTOBHOCTb M  CIOCOOHOCTh K  HENpPEpPhIBHOMY  OOpa3oBaHUIO |
caM000pa30BaHUIO, K AKTUBHOMY TMOJYYEHHIO HOBBIX 3HAHMWA MO OWOJIOTUU B
COOTBETCTBHUH C KU3HEHHBIMU TOTPEOHOCTAMMU.



METAIIPEJMETHBIE PE3YJIBTATbBI

MeTaHpeI[MCTHBIG PE3YJIbTaTbl OCBOCHMU:A yqe6H0ro npeamMeTa «bunonorusy
BKIIIOYAIOT: 3HAYUMBIC I (bOpMHpOBaHI/ISI MHUPOBO33PCHUA O6y‘{aI-OHII/IXCSI
MCKINCHUIITIMHAPHBIC (MG}KHPGILMCTHLIG) O6I_H€Hay‘-IHLIC IMOHATHUA, OTPAXAKOIIHNC
OCIOCTHOCTD HaquOﬁ KapTHUHbI MHpa U CHeI_[I/I(bI/IKy MCTOOOB ITIO3HAHMHA,
HCIIOJIB3YCMbBIX B CCTCCTBCHHBIX HAayKax (BeHIeCTBO, SHEPrus, sABJICHUC, IMPOLCCC,
CHCTCMaA, HaquBIﬁ (1)31(’1‘, IMPpUHOUII, TUIIOTE3a, 3aKOHOMCPHOCTb, 3aKOH, TCOPHUI,
HCCICOAOBAHUC, H8,6J'IIOI[€HI/IC, HN3MCPCHHUC, OKCIICPUMCHT 151 z[pyme);
YHUBCPCAJILHBIC y‘-Ie6HBIC I[@IZCTBPIH (HO3HaBaT€J'IBHBI€, KOMMYHHUKATUBHBIC,

PETYJISTUBHBIE), o0ecreynBarome (dbopmupoBaHue (yHKUIMOHATBHOU
IPAMOTHOCTH W  COLUMAJIbHOM KOMIIETEHUMH OOYYaloIMUXCs; CIOCOOHOCTh
oOyuarommxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXIMCUUIUTMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHMS W  YHUBEpCAJbHblE yueOHbIE JIEHCTBUS B
ITO3HABATEIILHON U COLMAIIBHOM MPAKTHKE.

B pesynbrate wu3yuyeHus OHOJIOTMM Ha YpPOBHE CPEIHEr0 OOIIEero
oOpasoBaHust y oOywatomierocss OyayT cQOpPMHpPOBaHbl IO3HABATEJIbHbIE
yHHUBEpCcaJbHble yueOHbIE JeMCTBYS, KOMMYHUKAaTUBHbIE YHUBEPCAIbHBIE YUeOHbIE
NEUCTBUS, pEryJsITUBHbIE YHHUBEpCAlbHbIE Y4YEOHbIE JEWUCTBUS, COBMECTHas
NEeSATEIbHOCTbD.

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHMSI MPOrpaMMbl CPEIHEr0 OOIIETro
00pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU NMO03HABATEJIbHBIMH
NEeHCTBUSIMM:

1) 6a3oBbIe JJIOrHYECKHE eiiCTBUSI:

CaMOCTOATENBbHO  (QOPMYyJNHMpPOBAaTH U aKTyaJM3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IMPU OCBOCHHHM 3HAHWM MPUEMBI JIOTUYECKOTO MBILIICHUS
(ananuza, cMHTE3a, CPaBHEHUSI, KJIaccU(UKaIi, 0000IIEeH s ), PACKPHIBATH CMbICI
OMOJOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBATh
CBSI3U C IPYTUMH MTOHATUSAMH );

ONpENENATh LENu JEATEIbHOCTH, 3a]aBas NapamMeTpbl W KPUTEPUH HX
JNOCTHKEHHSI, COOTHOCUTD PE3YJIbTATHI ACSATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCITOJIb30BaTh OMOJIOTUYECKUE MOHATHUS Ui 0ObsICHEHUS (DAKTOB U SBJICHUM
KUBOU MPUPOBI;

CTPOUTH JIOTMYECKHE pPACCYKIeHUs (MHIYKTUBHbBIE, JEAYKTUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W IPOTHUBOPEYMS B PACCMATPUBAEMBIX
SIBJICHUSIX, (DOPMYJIMPOBATh BHIBOJBI U 3aKIHOUCHMS;

IPUMEHATH CXEMHO-MO/IEJIbHbIE cpeacTBa AN IIPEICTaBJICHMS
CYLLIECTBEHHBIX CBSA3€M M OTHOLICHUH B M3y4aeMbIX OMOJIOIMUYECKHUX OOBEKTax, a



TAaK)K€  NPOTUBOPEYMI  Pa3HOrO0  pOJAA,  BBIIBICHHBIX B Pa3JIMYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIaH pEIICHUs MPOOJIEMBbI ¢ YYETOM aHaIn3a HWMEIOIIUXCS
MaTepUaIbHbIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESTEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESITEIBHOCTH;

KOOPAMHUPOBATh M  BBIIOJMHATH pabOTy B  YCJIOBHAX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIICHUE NPU PELIEHUH KU3HEHHBIX IIPOOJIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE TeHCTBUS:

BJIAJI€Th HABBIKAMH YUE€OHO-UCCIEA0BATENBCKON U TPOESKTHOM €SI TEIIBHOCTH,
HaBBIKAMM  pa3peuieHus: MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOJ0B PEHICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3INYHBIX METOJIOB ITO3HAHHSI;

UCIIOJIB30BaTh PAa3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEPHpPETALHH, MNPeoOpa3OoBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTYalLMsIX, B TOM YHCIIE IPU CO3/IaHUH YUEOHBIX U COLMAIbHBIX IPOEKTOB;

(GopMUpPOBATh HAYUYHBIM TUI MBIIUICHUS, BIaJeTh HAYYHOH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTh M (HOpMyIupoBaTh COOCTBEHHbIE 3aJaud B 00pa30oBaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLIUSIX;

BBIIBIIATh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ PpELICHUs, HaXOAUTh APTYMEHTHI I J0Ka3aTelbCTBA
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PELLICHHUS;

aHANM3UPOBaTh TIOJIYYEHHbIE B XOJE PpEIICHUs 3aJayd pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH M3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYUIECTBJISATh LIEJIECHANIPABICHHBIA TMMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

yMETh MEPEHOCUTh 3HAHUS B TO3HABATEIbHYIO M NPAKTUYECKYHO 00JAaCTH
KU3HEIEATEIIbHOCTH;

YMETbh MHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTaTh HOBBIE WJEH, Mpejaratb OpUTHHAIbHBIE MOJIXOJbl M pEUICHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, IOy CKAIOIINE albTEPHATUBHBIC PELLICHMUS.

3) pabora ¢ ungopmanueii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMAIMK (TeKCTe Y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJISIPHOM JuTeparype, OHOJIOTUYECKUX CIIOBapsX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHeTe), aHAJIM3UPOBATh



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUIECKU OIICHUBATh
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

GbOopMyIUPOBATh 3aMPOCHl U MPUMEHSITH PA3TMYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorndeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BHIIOJHEHUSI YYEOHBIX
3ajiay;

mpUOOpeTaTh OIBIT KCIOJIB30BaHUS HH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENILHO  BbIOMpATh  ONTUMANbHYIO  (OpMy  TpeICTaBIICHUS
ouonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TaOJIUIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYUYHBIA S3BIK B KadecTBE CpEACTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTUYeCKUe 3HaKU W CUMBOJIBI, (HOpPMYJIbI, ab0peBHATYpy, HOMEHKIATYpY,
UCIIONB30BaTh W MPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIuH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OByaieHUe YHUBEPCAJbLHBIMU KOMMYHUKATHBHBIMH J€CTBUSIMU:

1) o0mmennme:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BceX cepax KM3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTE WJIM JMCKYCCUU TIO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJEHUSI OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlayd, YUYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMK JPYTUX YYaCTHUKOB
JMaora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpEACTBA OOIIEHHUS, MOHMMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHWS KOH(JIMKTHBIX CUTYyaIuH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH ITEPETOBOPHI;

BJIQJIETh PA3IUYHBIMU CIOCOOaMM OOINEHWS W B3aUMOJCHCTBHUS, MMOHMUMAThH
HAMEPEHUs IPYTUX JIIOJIeH, TPOSBIIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU Gopme (hopMyIupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO M JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3pPEHHUS C HMCIOJb30BaHHEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MOHUMAaTh M MCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIAMBHUAYaJIbHOU
paboThI IpH peleHUU OUOIOTHYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIIOBBIX (DOPM B3aMMOJICHCTBUS MPHU PEIICHUN YIeOHOH 33129,

BBEIOMPATh TEMATHKy W METOJBl COBMECTHBIX JECUCTBHI C y4&TOM OOIMHUX
MHTEPECOB M BO3MOKHOCTEHN Ka)KIOr0 YjieHa KOJUIEKTHBA,;



OPUHUMATh L[EJIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ IOCTHKEHUIO: COCTABIISITH IUIAH JEUCTBUM,
pacnpenensaTh poiau € YYETOM MHEHHM YYAaCTHHKOB, OOCYKIAThb pEe3yJIbTaThl
COBMECTHOM paboThI;

OLICHUBATh KAauye€CTBO CBOEr0 BKJIAJa MU KaXJOTO YYaCTHUKA KOMAaHJIbl B
OOIIMii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npeajiaraTh HOBBIE IPOEKTHI, OLIEHMBaTh WJEU C TMO3WLHWHA HOBH3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEACHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJIsSTHBHBIMHU AeHCTBUAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJIOTUYECKHE 3HAHUS [UIsl BBISIBICHHUA MNpoOJIeM U UX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIC
YCTAHOBKU B CBOUX JEHCTBUSIX M MOCTYIKaxX MO OTHOIIEHUIO K YKUBOW MPHUPOJIE,
CBOEMY 3JI0POBBIO M 3I0POBBIO OKPYKAIOIINX;

CaMOCTOATEJIBHO OCYILECTBIISATh MO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
po0JIeMBbl, CTaBUTh U (HOpPMYIMpPOBAThH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUSIX;

CaMOCTOATENILHO COCTABJISITH IUIaH  pPELICHUS MpoOJieMbl €  YUYETOM
UMEIOIITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXXHOCTEH U MPEANOUYTCHUI;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsATh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEILICHHE;

OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

c1ocoOCTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO LIUPOKON HPYyIAULMH B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIIATH CBOM OOpa30BaTEIbHBIN U
KYJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpULIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3YyJbTaTOB M
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peQuIeKCHH AJsi OLEHKU CUTYallld, BHIOOpa
BEPHOI'O PEILICHHUS;

YMETh OLEHUBATh PUCKM W CBOEBPEMEHHO IPUHUMATh PEUIEHHA MO HX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX I[PU AaHAIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

3) npuHsTHE Ceds U IPYIrUX:

IPUHUMATH ce0sl, TOHUMasl CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBHl JAPYIMX IIPU AaHAIN3E pPeE3yJIbTaTOB
NEATEIbHOCTH;

IIPU3HABaTh CBOE IIPABO U IPABO JAPYTUX HA OLINOKY;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIe pE3yNbTaThl OCBOCHHS COJEPKAHHUS Y4eOHOro Mpeamera
«buonorus» Ha yrIyOJEHHOM YpPOBHE OpPHUEHTHUPOBAHbI Ha oOO€CleUYeHUE
npopunabHOro  o0yueHus:  oOydarouuxcsi — Ouosoru. OHHM  BKJIIOYAIOT:
cnenuuyeckue s OMOJIOTMH Hay4YHbIE 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 110
OCBOCHHIO, UHTEPIPETAIIMN U TPEOOPa30BAHUIO 3HAHUM, BUJIBI JEATEILHOCTH IO
MOJTYYE€HUIO HOBBIX 3HAHUW W UX NMPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuTyanusx. [IpenMeTHbie pe3ynbTaThl MPEACTABICHBI IO
rojiamMm U3y4eHusl.

[IpenMeTHBIC pe3yabTaThl OCBOCHUS ydeOHOro mpeamera «buonorus» B 10
Kjlacce NOJKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ U POJIM OHOJOTUU B CHUCTEME
€CTEeCTBEHHBIX HAayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOM KapTUHBI MUpa, B
MO3HAHWM  3aKOHOB  TPHUPOABI U  pEHIeHMH TpoOJieM  palMoOHAIBLHOTO
MPUPOOTIOIH30BaHUS, O BKJIAJIE POCCHUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OMOJIOTHH;

BJIQJICHUE CUCTEMOM OWOJOTUYECKUX 3HAHUW, KOTOpas  BKJIIOYACT:
OCHOBOTIOJIaralIre ONOJIOTUYECKUE TEPMUHBI W TOHATHS (KU3HB, KIIETKa,
OpraHu3M, MeTaboJIn3M, TOMEOCTa3, CaMOPETYISAIUs, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT W Pa3BUTHE), OMOJOTHYECKHUE TEOPUHU
(xnetounast teopus T. [lIBanna, M. IlIneiinena, P. BupxoBa, xpomocoMHasi Teopust
HacnenctBeHHocTH T. Moprana), yuenus (H. WM. BaBumoBa — o meHTpax
MHOrooOpa3usi M  TNPOUCXOXKJICHHUS  KYJIbTYPHBIX  pacTeHUM),  3aKOHBI
(emnHOOOpA3Wsl MOTOMKOB TEPBOTO TOKOJIEHUS, PACIICIICHUS, YUCTOTHI TaMeT,
HE3aBUCUMOrO HacienoBanuss [. Mengens, TOMOJIIOTUYECKUX PSAIOB B
HacJIeACTBEHHON WU3MEHUYUBOCTH H. . Basumnoga), MIPUHIIHATIBI
(KOMILJIEMEHTapHOCTH );



BJIAJICHUE OCHOBHBIMH METOJAaMH HAyYHOTO ITO3HAHUS, HCIIOJIh3YEMbIX B
OMOJIOTMYECKUX UCCIEJOBAHUSIX KUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHUE,
HaOJIOICHNE, SKCTICPUMEHT);

yYMEHHUE BbIICNATh CYIIECTBEHHBIC NMPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
HYKapHOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM YHCIE
OaxTepwuii, rpuOOB, paCTECHUH, )KUBOTHBIX M YEJIOBEKA, CTPOCHUS OPTAHOB U CUCTEM
OpraHOB pACTEHUW, >KUBOTHBIX, UEJOBEKa, IIPOIECCOB >KU3HEACITCIIHBHOCTH,
MPOTEKAIOUIUX B OPraHU3Max pPacTeHUH, KUBOTHBIX U YEJIOBEKA, OMOJOTUYECKUX
MIPOIIECCOB: OOMEHa BemiecTB (MeTa0O0IM3M), MPEBPAIICHUS YHEPTUH, OPOKCHUS,
aBTOTPO(GHOTO U reTepoTpoHOTO TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, Mel03a, TaMEeTOTeHe3a, IMOpUOTreHe3a, TOCTAIMOPUOHAIIBHOTO Pa3BUTHA,
pPa3MHOXEHUS,  WHAWNBUAYATBHOTO  pPa3BUTHA  OpraHu3Ma  (OHTOTeHe3a),
B3aMMOJICHCTBUS T€HOB, T€TEPO3HCa, UCKYCCTBEHHOIO 0TOODA;

YMEHUE YCTaHABIIMBATh B3aMMOCBSI3M MEXKIy OpraHOMJAMH KJIETKH U HX
GYyHKIHUSIMH, CTPOCHHEM KJIETOK pAa3HBIX TKaHEH W WX (YHKIHSIMH, MEXIY
opraHaMu M CHCTEMaMH OpPTaHOB Yy pacTCHHWH, JKMBOTHBIX M YEJIOBEKAa W MX
GYyHKIASIMH, MEXKIYy CHCTEMaMH OpPTraHOB M WX (DYHKIMSAMH, MEXIY STallaMu
oOMEHa BEIIECTB, dTarlaMH KJIETOYHOTO IUKJIA U KU3HEHHBIX ITUKIIOB OPTaHU3MOB,
sTanamMu 3MOPUOHAIBHOTO Pa3BUTHS, T€HOTHIOM W (EHOTHUINOM, (DEHOTUIIOM H
(dhakTopamu cpebl OOUTaHUS;

YMEHHUE BBISIBJIATh OTIMYHUTEIIBHBIC MPU3HAKW JKMBBIX CHUCTEM, B TOM UYHCJIE
pacTeHuH, )KUBOTHBIX U YEJIOBEKA,;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME aPTyMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHUMBOJIMKY JJISI JOKA3aTeIbCTBA POJICTBA OPraHU3MOB Pa3HbIX
CUCTEMATHYCCKUX TPYTIIT;

yMEHHUE penaTh OMOJIOTHIECKUE 3aa91, BBISBIISTh IPHUYNHHO-CIICICTBCHHBIC
CBSI3U MEXKJy UCCIICTyEMbIMU OMOJOTUYECKUMH MPOIECCAMU U SIBIICHUSMH, JIETaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUY TIOJTYYCHHBIX PE3yJIbTATOB;

YMEHHUE BBINOJIHATh JTA0OPATOPHBIE M TpPaKTUYECKUe padoThl, COOMIOATH
MpaBuJia NMpy padboTe ¢ yueOHBIM U JTaOOpaTOPHBIM 000PYI0BAHHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPITh WX OKCICPUMCHTAILHBIMU
cpenctBamu, GOPMYIUpPYs I€JIb HCCICIOBAHUSA, AHAIM3UPOBATH IOJyUYCHHbBIC
pE3yNbTaThl U IeNIaTh BHIBOBL;

YMEHHE Yy4YacTBOBaTh B y4E€OHO-HCCIIEIOBATEIILCKON paboTe 1Mo OMOJIOrHH,
HKOJIOTUU W MEJUIMHE, MPOBOJAUMON Ha 0a3e IIKOJbHBIX HAYYHBIX OOIIECTB, U
nyOJWYHO  TPEACTABIATh  TMOJYYCHHBIC  PE3yJbTaTbl HAa  YYCHUYECKHX
KOH(EpEeHIINSX;

yMEHUE OIICHUBATh JTUYECKHE AaCIEeKThl COBPEMEHHBIX WCCIICIOBAHUN B
obnactu  OWONOTMM M MEIULUHBI  (KJIOHUPOBAaHUE,  HMCKYCCTBEHHOE



OIUIOJOTBOPEHHUE, HAIIPABICHHOE W3MEHEHME T€HOMAa M CO3JaHHE TPAHCTEHHBIX
OpraHu3MOB);

YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oymyieill mpodeccuoHambHON
NESATEIbHOCTH B 00JIaCTH OMOJIOTMH, MEAMLIUHBI, OMOTEXHOJOTUH, BETEpUHAPUH,
CEJIbCKOI'0 XO34KCTBa, MUILIEBON MPOMBIIIIEHHOCTH, YIIyOIsTh O3HABATEIIbHBIHI
MHTEpEeC, HAIPaBJICHHBIN HAa OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH Mpodeccuu u
IOPOJOJKEHHE OHOJOrMYecKOro o0pa3oBaHMs B  OpPraHM3aLUAX  CPEJHEro
Ipo(heCCHOHATIBHOTO U BBICIIET0 00pa30BaHUsl.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne i/ HaumeHoBaHue pa3/iesioB M TeM NPOTrPaAMMbI Koutpoasubie IIpakTuyeckue (unbposie)
Bceero oOpa3oBaTejibHbIE
padoThI padoThI pecypenr
1 buonorus xak Hayka
2 JKuBble crcTeMBbI U HX H3yUYCHHE
3 buosnorust kietku 0.5
4 XuUMHYECKasi OpraHUu3aIus KJICTKH 10
3) Crpoenrne u GyHKINHU KICTKA
6 OOMeH BellecTB U IPeBpalleHHe YHEPTUU B KIIETKE
7 HacnencrBennas nndopmanus u peanuszanus e€ B 9 05
KJIETKE
8 JKU3HEeHHBIN UK KIETKU 6 1
9 CtpoeHue u QyHKIIMH OpraHu3MOB 17 1.5
10 Pa3smHOXkeHue U pa3BUTHE OPraHU3MOB 8 1.5
11 I'enernka — HayKka 0 HACTIEICTBEHHOCTH U ) 05
U3MEHYMBOCTH OPTaHU3MOB

12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6 1
14 ['eneTrka yemoBeka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 buotexHonorus u cuHTETUYECKask OMOIOTHS 4
17 PesepBHOoe Bpems 1

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 0 13




ITOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne Hdara uudposbie
n/n Tewa ypoka Bcero Koutpoabhbie  TIpakruyeckue H3yYeHUS o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 buonorus kak KOMIIJIEKCHas HAyKa U KaK 1
4acTh COBPEMEHHOTO 00IIecTBa 05.09.2023
2 JKuBble cucTeMbl U UX CBOMCTBA 1 06.09.2023
3 YpoBHEBast OpraHU3aLusl KUBBIX CHCTEM 1 06.09.2023
4 HcTopust OTKpPBITUS U U3yYEHUS KIIETKU. 1
Knerounas Teopus 12.09.2023
Metoasl MOJNIEKYJIAPHON U KIETOYHON
6uonoruu. [IpakTnueckas padora
5 «M3y4eHne MeTo10B KJIETOYHOH OMOJIOTHH 1 0.5
(xpomarorpadus, snexTpodopes, 13.09.2023
muddepeHIMaIbHOE HEHTPUPYTHpOBaHUE,
[TLIP)»
6 XUMHUYECKUI COCTAB KIETKH 1 13.09.2023
7 MuHepasibHbIE BEIIECTBA KIIETKH, HX 1
Ouojoruveckas poib 19.09.2023
Opraanyeckue BenecTBa KIeTKH — OCJIKH.
8 JlaGopaTtopHas pabota «O0Hapy)eHNE 1 0.5 90.09.2023

O€EJIKOB C IIOMOIIbI0 KAYECTBEHHBIX




peaKLHin»

CBoiicTBa, ki1accupuKaius u GyHKIHHA

o 0enKoB 20.09.2023

10 Opranuyeckue BelecTBa KJIEeTKH —
YTJIEBOJIBI 26.09.2023

1 Oprannyeckue BenecTBa KIeTKH —
JIUTIU B 27.09.2023
Hyxknennossie kucnotsl. JIHK nu PHK.
JlabopaTtopHast pabora «HMcciaenoBanue

12 0.5
HYKJIEMHOBBIX KUCJIOT, BBIJCJIIEHHBIX U3 27.09.2023
KJIETOK Pa3JIMYHBIX OPTaHU3MOBY

13 Crtpoenue u ¢pynkiuu ATO. [Ipyrue
nykieosuarpudocharsr (HTD) 03.10.2023
CexBennpoBanue [JHK. Merozs

14 T€HOMHUKH, TPAHCKPUTITOMHUKH, 04.10.2023
IPOTEOMHUKHU

15 MeTto/1bl CTPYKTYpPHON OMOTIOTHH 04.10.2023

16 Tuns! kietok. [TpokapuoTrnyeckas kieTka 10.10.2023
CrpoeHne 3yKapuOTHUECKOM KIIETKH.

17 HpaKTI/ILIef:KaSI pabota «M3y4yeHue cBONCTB 0.5 11.10.2023
KJIETOYHOM MeMOpaHbI»

18 [ToBepXHOCTHBIN ammapar KJIeTKH 11.10.2023
OnHoMeMOpaHHbIE OPraHOUIbI KIETKH.

19 [IpakTuueckas padota «M3ydenue 0.5 17.10.2023

JABVKCHUS OUTOINIA3MBbI B paACTUTCIIBHBIX




KJIICTKax»

20

21

22

[TomyaBTOHOMHBIE OPTaHOMIbI KJICTKH:
MUTOXOHJIPHH, TuTacTUIbL. JlabopaTopHas
pabota «MccnenoBanue mia3Monu3a u
JETUIa3MOJIN3a B PACTUTEIBHBIX KIIETKAX)

HememOpanHbIie OpraHoubl KIETKU

Ctpoenue u GyHKIIH s1Ipa

0.5

18.10.2023

18.10.2023

24.10.2023

23

CpaBHuUTENbHAS XapaKTEPUCTUKA KIETOK
sykapuot. JlaboparopHas padora
«/3y4yeHune cTpoeHus KJIETOK pa3InYHbIX
OpPraHU3MOBY

0.5

25.10.2023

24

ACCUMUIISITIVS ¥ TUCCUMILTSLINS — JIBE
CTOpOHBI MeTaboan3Ma. THurbs oOMeHa
BemecTB. JlabopaTopHas pabora
«/3yueHne KaTaIUTHICCKOW aKTHBHOCTH
dbepMeHTOB (Ha IprUMepe aMUIIa3bl WK
KaTasas3bl)»

25.10.2023

25

DepMEHTaTUBHBIN XapaKTep peakui
KJIeTOUHOTo MeTabonu3Mma. JlaboparopHas
pabora «3yuenue pepMeHTaTUBHOTO
pacIleIUIeHHsl IEPOKCHUIa BOAOPOaA B
PacCTUTEIBHBIX U JKUBOTHBIX KJIETKAX)

0.5

07.11.2023

26

27

benku-akTuBaTOphl U OEIKU-UHTHOUTOPHI

ABTOTpO(DHBIN THIT 0OMEHA BEIIECTB

08.11.2023

08.11.2023




28

dorocunres

14.11.2023

Xemocwunres. Jlaboparopnas pabora
29 «CpaBHeHHE MPOIIeCCOB POTOCHHTE3A U 0.5 15.11.2023

XEMOCHHTE3a»

AHa3poOHBIC OpraHnu3Mbl. Buibl
30 opoxenus. JlabopaTopHas pabora

«CpaBHEHHE MTPOIIECCOB OPOKEHUS U 15.11.2023

JIBIXAHUSD)
31 AspoOHBIE OpraHU3MBbL. JTaIlbI

SHEPreTHYEeCKOro ooMeHa 21.11.2023

DHeprusi MeMOpaHHOTO TpaueHTa
32 npotoHoB. Cunrte3 AT®: pabora

HgOTOHHOﬁCATq)-CHHTaSLI;) 22.11.2023
33 Peakmyi MaTprdHOTO CHHTE3a 99 11.2023
34 TpaHCKpUTIIUS — MaTPUYHBIA CUHTE3

PHK 28.11.2023
35 Tpancisuus u e€ 3ransl 99.11.2023
36 Konnposanne amuHokucior. Poib

pubocom B OnocuHTEe3€e OerKa 29.11.2023
37 Opranu3zaiys reHoMa y mpoKapuoT u

JYKapuoT 05.12.2023
38 MoJtekysipHbIE MEXaHU3MBbI SKCIIPECCHH

TEHOB y 3YKapHOT 06.12.2023
39 Bupycsl — BHeKIIeTOYHBIC ()OPMBI KU3HH 05

1 oOJuraTHBIC Mapa3uThl. [IpakTuyeckas 06.12.2023




pabota «Co3naHue MOJIEIH BUPYCa»

Bupycurbie 3a0601eBaHus yenoBeKa,

4
0 YKUBOTHBIX, PACTEHUH 12.12.2023

41 HanorexHonoruu B 610I0TUY U MEAULIMHE 13.12.2023

42 JKvi3HEHHBIN MK KIETKU 13.12.2023

43 Marpuunsiii cuare3 JJTHK 10.12.2023
Xpomocomsl. JTaboparopHast pabora

44 «/3yueHnue XpoMOCOM Ha TOTOBBIX 0.5 90.12.2023
MHUKpOIpenapaTax»

45 Jlenenue KJIE€TKU — MHTO3 90.12.2023
Tunel kneTok. KapuokuHes U IUTOKUHES.
JlaGopaTtopHnas pabora «Habmronenue

46 0.5
MUTO3a B KJIETKaX KOHYMKa KOpelllKa JyKa 26.12.2023
(Ha rOTOBBIX MUKpOIIpenapaTax)»

47 Perynsuus »KM3HEHHOTO IIUKIIA KJIETOK 97 12.2023

48 OpranusMm Kak eIMHOE LIETI0e 97122023

49 Txanu pacrenuii. JlTabopatopHuas pabora 05
«3ydyeHune TkaHen pacTeHUIN ' 10.01.2024
TkaHM )KUBOTHBIX U Y€JIOBEKA.

50 JlaGopatopHas pabota «3yueHue TkaHei 0.5 10.01.2024
KHUBOTHBIX)»

51 Opransl. CucTeMbI OPraHoB. 0.5




JlaboparopHas pabota «/3y4ueHne opranos 16.01.2024

I[BETKOBOT'O PACTCHUSD)
52 Ornopa Tena opraHu3MoB 17.01.2024
53 JIBukeHne opraHu3MoB 17.01.2024
54 [Inutanue opranu3zMoB 93.01.2024
55 [Muranue MO3BOHOYHBIX KUBOTHBIX.

[IumeBapurenbHas cucreMa 4eaoBeKa 24.01.2024
56 JlpIxaHue opraHu3MoB 94.01.2024
57 JIpIxaHue MO3BOHOYHBIX )KHBOTHBIX U

YyeJioBeKa 30.01.2024
58 TpaHCTIOPT BEIMIECTB Y OPTaHU3MOB

31.01.2024

59 KpoBeHocHas cucremMa mo3BOHOYHBIX

JKUBOTHBIX U YEJIOBEKa 31.01.2024
60 Brigenenue y opranu3mMoB 06.02.2024
61 3amuTa y OpraHu3MoB 07.02.2024
62 NMMyHHas cucrema 4yenoBeka 07.02.2024
63 PazipakxuMoCTh M perysimus y

OpraHU3MOB 13.02.2024
64 I'ymopainbHast peryisius 1 SHI0OKpUHHAs

CHCTEMa KUBOTHBIX U YEJIOBEKA 14.02.2024




65

Dopmbl pa3MHOKEHHUSI OPTaHU3MOB

14.02.2024
66 [TooBoe pazMHOKEHUE 20.02.2024
o Metios 21.02.2024
l'amerorenes. O6pa3oBaHue U pa3BUTHE
MOJIOBBIX KJeToK. JIabopaTopHas paborta
68 0.5
«/3yueHue cTpoeHUs MOJIOBBIX KJIETOK Ha 21.02.2024
TOTOBBIX MUKpOIIpEnapaTax»
69 WnauBuayanpHOE pa3BUTHE OPraHU3MOB
— OHTOTEHE3 27.02.2024
20 3akaJKa OpraHOB U TKaHEU U3
3apOIBIIIEBHIX JINCTKOB 28.02.2024
PocTt u pa3ButHe KHUBOTHBIX.
JlaGopatopHas paboTa «BplsiBIeHHe
71 . 0.5
MIPU3HAKOB CXOJCTBA 3apOAbIIIECH 28.02.2024
MO3BOHOYHBIX JKUBOTHBIX)»
PasMHOXeHUE U pa3BUTHE PACTEHUM.
72 JlaGoparopHas paboTa «CTpoeHI:Ie OpraHoB 0.5 05.03.2024
Pa3sMHOXKEHUS BBICIIMX PACTEHUI»
73 HcTopus cTaHOBJIEHUS M Pa3BUTHS
T€HETUKH KaK HayKH 06.03.2024
OCHOBHBIE TIOHSATHUS U CUMBOJIBI T€HETHUKH.
74 JlaGopaTtopHnast pabota «21p030(1)1/maul<a1< 0.5 06.03.2024
00BEKT TeHETUIECKUX HCCIICIOBAHUI
75 3aKOHOMEPHOCTH HacleI0BaHUs 0.5
pU3HAKOB. MOHOTHOpUAHOE 12.03.2024




ckpemuBanue. [IpakTuueckas pabota
"N3ydeHue pe3yabTaTOB MOHOTHOPHIHOTO
CKpelnuBanus y apo3oQuibr”

I{uTonorunueckre OCHOBBI

76

MOHOTHOPHUIHOTO CKPEIIUBAHUS 13.03.2024
77 AHaIM3UpYIOIIee CKPEIUBaHUE.

Hemnonnoe nomuHupoBaHue 13.03.2024

JluruOpuiHOe CKpeIMBaHHE.

[TpakTuueckas pabora «3yuenue
78 0.5

pe3yNbTaTOB TUTHOPUIHOTO CKPEIUBAHUS 19.03.2024

y Ip030(HIIBD
79 [uromornyeckrue OCHOBBI JUTUOPHTHOTO

CKpEITUBaHUS 20.03.2024
80 CrerieHHOE HaclleZIOBaHUE TPU3HAKOB 20.03.2024
81 XpoMOCOMHasi TEOpUS HACIIEICTBEHHOCTH 02.04.2024

2 r

8 €HeTHKa I10J1a 03.04.2024
83 I'eHOTHII KaK I[€JIOCTHAs CUCTEMA 03.04.2024
84 ['eHeTHYEeCKUIl KOHTPOIb PA3BUTHS

pacTeHUH, )KUBOTHBIX U YEJIOBEKa 09.04.2024
85 W3mMeHunBOCTh NpHU3HAKOB. Buasl

W3MEHYUBOCTH 10.04.2024
86 MonudukarmoHHas U3MEHIHMBOCTh 10.04.2024
87 Bapuaunonsslii psiag U BapualoHHas 0.5




88

KkpuBasi. JlabopaTopHas pabora
«HccnenoBanue 3aKOHOMEPHOCTEN
MOIM(PUKAITMOHHOM U3MEHYUBOCTH.
[TocTpoeHne BapHallMOHHOTO psifa U
BapUAIMOHHON KPUBOII»

I'enoTunuyeckas U3MEHUMBOCTb.
KoMOnHaTHBHAs N3MEHYHMBOCTE

16.04.2024

17.04.2024

89

MyTtaunoHHasi U3MEHYUBOCTD.
[IpakTuyeckas pabora «MyTtanuu y
Tpo30¢hUiIbl (Ha TOTOBBIX
MUKpOIIpenaparax)»

0.5

17.04.2024

90

91

3aKOHOMEPHOCTH MYTAI[HOHHOTO
npoiiecca. DMUTCHETHKA U ATTUT€HOMHUKA

['eneruka yenoseka. [IpakTuueckas pabota
«CocTaBneHue 1 aHaIU3 POJAOCIOBHOIN

0.5

23.04.2024

24.04.2024

92

MeToabl METUITMHCKON T€EHETUKHT

24.04.2024

93

94

95

3HadeHue MEIUIIMHCKOM T€HETUKU B
NpeaoTBpaAlICHUU U JICYHCHUHU
FeHETUUECKHX 3a00JIeBaHMIl UeIoBeKa

OCHOBHBIE TIOHATHUS CEJNEKIUH.
JlaGopatopHas pabota «3yueHue copToB
KYJIbTYpHBIX PACTEHHH U MOPOJ JOMAIIHUX
KHUBOTHBIX)»

MeToab! ceaeKIIMOHHON paboThlI.
JlaGopatopHas pabota «3yueHne MeToa0B
CEJICKLIUH PACTECHUN»

0.5

0.5

30.04.2024

14.05.2024

15.05.2024

96

JlocTr>KeHMs CeJIeKIMN PACTEHUI 1




*KUBOTHBIX. [IpakTnueckas pabora
«ITpuBHBKa pacTeHuU

15.05.2024

CoxpaHeHue, U3y4eHHe U UCII0JIb30BaHUE

7 1
o TEHETUUYECKUX PECYPCOB 21.05.2024
broTexHooTHs Kak HayKa ¥ OTpaciib
98 npou3BojcTBa. [IpakTnyeckas padbora 1 0.5 99 05.2024
«M3y4yeHne 00beKTOB OMOTEXHOIOTUIY
99 OCHOBHBIC HANpaBJICHUS] CHHTETHYECKON 1
Ouosoruun 22.05.2024
100 XpoMOCOMHas M TeHHAsI HH)KEHEPHUS 1 98.05.2024
101 MenunuHcke OMOTEXHOJIOTUA 1 99.05.2024
102 PesepsHbiit ypok. IToBTOpeHue, 1
0000111eHHEe, CUCTEMATH3alA 3HAHUH 29.05.2024
OBIIEE KOJIMYECTBO YACOB I10 102 135

[NPOTPAMME




YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* buonorus. O6mas 6uomnorust, 10 kmace/ 3axapos B.b., MamonTtos C.I'.,
Conun H.U., 3axapora E.T.; nox penakiueii 3axaposa B.b., O0miecTBo €
OrpaHUYEHHOU OTBETCTBEHHOCTHIO « IPODA»; AKIIMOHEPHOE 0OIIECTBO

«HBI[&TCJII)CTBO «HpOCBeHIeHI/Ie»

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



