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NHOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo ydeOHOMy mpeamery "buonorus" (nmanee - Ouomorus) Ha
ypOBHE cpeaHero oOmiero obpa3oBaHus pa3zpaboTraHa Ha ocHOBe DenepaibHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 ob6pazoBanuu B Poccuiickoii @eaepaunny,
OI'OC COO, Konuenuuu mnpenojnaBaHus ydeOHOro mnpeamera «buosnorus» wu
OCHOBHBIX MOJIOKEHUH (enepanbHON paboyeil mporpaMMbl BOCITUTaAHUS.

VYueOubiii mnpeamer «buonorus» yrayonénHoro ypoBHa wu3ydenus (10
KJjlacca) SBIJISETCS OAHUM M3 KOMIIOHEHTOB MpeaMeTHOM oOiactu «EctecTBeHHO-
HayuyHble mnpeaMerbl». CoriacHo mnonoxenusm OI'OC COO npodunbHbIe
yueOHbIE MpEeAMEThI, U3y4aeMble Ha YIIIyOJIEHHOM YpOBHE, SABISIOTCS CIOCOOOM
muddepennmanu  O0y4eHUs] Ha YpPOBHE CpelHero oOiiero oOpa3oBaHHUs U
NpHU3BaHbl 00ECHEeYUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIHMM, CPEIHUM
o01uM, cpeJHUM NpodecCHOHAIBHBIM U BhICIIUM 00pa3oBaHueM. B To xe Bpems
KOKIbIA W3 O3TUX Y4YEOHBIX TMPEIMETOB JOJKEH ObITh OpPUEHTUPOBAH HA
NPUOPUTETHOE pEIICHHE O00pPa3oBaTENIbHBIX, BOCIUTATEIBHBIX W Pa3BUBAIOIIUX
3a/lay, CBSA3aHHBIX C MpodopueHTaeil o0y4aromMuXcss U CTUMYJIUPOBAHHEM
UHTepeca K KOHKPETHOW 00JIaCTH HAyYHOTO 3HAHUS, CBS3aHHOTO C OHMOJIOTHEH,
MEIUIMHOM, SKOJIOTHEHN, TICUXO0JIOTUEHN, CIOPTOM HIIA BOEHHBIM JIEJIOM.

[Iporpamma mo yueOGHOMY mpeamery "buosorus" naér mpeacrtaBieHHE O
e M 3ajadax Mu3ydeHus ydyeOHoro mpenmera «buonorusi» Ha yriayOiaEéHHOM
ypOBHE, onpeenseT o0s13aTebHOe (MHBAPUAHTHOE) MPEAMETHOE COJIEPIKaHKE, €T0
CTPYKTYpPHpOBaHHE TIO pa3jeliaM U TeMaM, paclpenesieHne 1o Kiaccam,
PEKOMEHyeT TMOCJIeI0BATEIbHOCTh U3YUYEHUsI y4eOHOTO Marepuana C y4ETom
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€d, JIOTMKM Y4eOHOro mpoliecca,
BO3PAaCTHBIX OCOOCHHOCTEM oOydaromuxcs. B mporpamme 1o Ouosioruu
peanu30BaH MPUHIMUII TPEEMCTBEHHOCTH C HM3yY€HHEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpa3oBaHms, Oiaromaps 4YeMy MPOCMAaTpUBaETCA
HANpaBJICHHOCTh Ha MOCJIEAYyIOIIee pa3BUTHE  OWOJIOTHUYECKUX  3HAHMUH,
OPUEHTUPOBAHHBIX HAa (POPMHUPOBAHHE €CTECTBEHHO-HAYYHOI'O MHUPOBO33pEHUS,
HKOJIOTMYECKOT0 MBIIIEHUS, IMPEACTABICHUI O 340pOBOM o0Opa3e JKHW3HHM, Ha
BOCIIMTAHHE OEPEKHOTO OTHOIIECHHUS K OKpyKarolled mnpupoaHoil cpeae. B
IIporpaMme IO OHMOJOTMU TaKXKE IMOKa3aHbl BO3MOXXHOCTH Y4YEOHOro mpeaMeTa
«buonoruss» B peammzauuu TpedoBanuii DPI'OC COO Kk mIaHUPYEMbBIM
JUYHOCTHBIM, METANpPEIMETHbIM W NPEAMETHBIM pe3yJbTaTaM OOY4YeHHUS U B
(GOopMUPOBAaHUU OCHOBHBIX BHUIOB Y4eOHO-TIO3HABATEIBHOW  JEATEIBHOCTH
o0y4arouMxcs MO OCBOCHUIO COAEpkKaHHUS OWOJIOTMYECKOro oOpa3oBaHMA Ha
YPOBHE CpeaHEro 00I11ero 0Opa3oBaHus.

VYuebnsbiil npeaMer «buosorus» Ha ypoBHE CpeaHEro oOuiero oopa3zoBaHUs



3aBepliaeT OuoJIOTMYecKoe o00pa3oBaHME B IIKOJE W OpPUEHTHPOBAaH Ha
pacmvpeHue U yriyojieHne 3HaHUM oOydarouiuxcs O >KMBOM MPHUPOJE, OCHOBAX
MOJIEKYJIIPHOM M KJIETOYHOW OHMOJOrMH, SMOPHOJOTMM M OMOJOTUU Pa3BUTHS,
TE€HETHKH, CEJIEKIIUN, OMOTEXHOJIOTUH, IBOJIIOIIMOHHOTO YYEHHSI U SKOJIOTHH.

N3yuenue yuebHoro mpeamera «buosorus» Ha YriiyOJIGHHOM YpPOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYaIOIIMXCS K MOCIEAYIOIIEMY IOIYYEHUIO
Ouosioruyeckoro  oOpa3oBaHUsi B By3aX M OpraHM3alusX  CpPEIHEro
npodeccruoHanbHOro oopa3zoBaHusi. OCHOBY €ro COAEpX aHUsl COCTABIIAET CUCTEMA
OMOJOTUYECKUX  3HAHUM, TMOJYYEHHBIX TpPU HU3YYEHUU  OO0y4aroIUMHUCS
COOTBETCTBYIOIIMX CHUCTEMAaTHYECKHUX Pa3fesioB OMOJOTMU Ha YpPOBHE OCHOBHOIO
oOmero oOpaszoBanusi, B 10 kjacce 3TH 3HaAHUS TOJMy4YalOT paszBuTHe. Tak,
paclIMpeHbl U YrIyOJIeHbl OWOJIOTMYECKHE 3HAHUS O PACTEHHUAX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHu3Me 4YeJloBeKa, OONIMX 3aKOHOMEPHOCTSIX >KU3HH,
JIOTIOTHUTENIBHO BKIIFOUEHBI OMOJIOTUYECKHUE CBEACHUS PUKIIAIHOTO U TOMCKOBOTO
XapakTepa, KOTOPbIe MOKHO HCIOJIb30BaTh KaK OPUEHTHUPHI JIJIS MOCIETYIOIIETO
BbIOOpa mpodeccun. Bo3moxkHa Takke HHTErpanus OMOJOTHYECKMX 3HAHUU C
COOTBETCTBYIOIIUMU 3HAHUSIMU, IMOJYYCHHBIMH OOYYAIOIIMMUCS TPU HU3yYECHUH
bu3uKH, XUMUH, Teorpapuu U MaTEMaTHUKH.

Crpyktypa mporpamMmbl 1o ydeOHOMYy mipeametry "buomorus" otpaxaer
CUCTEMHO-YPOBHEBBIM ¥ JBOJIOIMOHHBIA MOAXOAbl K M3yYEHHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpPHBIE TSl )KUBBIX
CUCTEM Pa3HOTO YPOBHSI OpraHU3alllM, SBOJIOIMHA OPTraHUYECKOTO MUpa Ha 3emIie,
COXpaHEHHUs OMOJOTUYECKOro paszHooOpasus Tutanetl. Tak, B 10 kmacce
U3YYalOTCSl OCHOBBI MOJIEKYJISIPHOW W KJIETOYHOW OWOJIOTHH, 3MOpPUOJIOTHH |
OMONIOTUN PA3BUTHSA, TEHETHUKUA U CEJICKI[UU, OMOTEXHOJOTUU M CHUHTETHYECKOU
OMOJIOTHH, aKTYaJU3HPYIOTCS 3HAHUSA OOydYarolIuXcs 10 OOTaHWKE, 300JIOTHH,
aHATOMMH, (PU3MNOJIOTHH YEJIOBEKA.

VYueOnpiii  mpeamer  «buonorus»  mpu3BaH  00ECHEYUTh  OCBOCHHE
0Oy4JaromMMHCS OMOJOTUYECKUX TEOPUH M 3aKOHOB, MJICH, IPUHITUIIOB U MPABUJI,
JIe)KAINX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOCHHH, MHOTO000pa3HMM U OCOOCHHOCTSAX KIJIETKH, OpraHu3Ma, IOMYJISIuH,
OMOIIeH03a, SKOCUCTEMBI, O BBIIAIOIINXCA HAYYHBIX JOCTHXKEHUSX, COBPEMEHHBIX
UCCIIEIOBAHUSX B OMOJIOTHH, MPUKIAJHBIX ACHEKTaX OMOJOTMUECKUX 3HAHUU. J1Jist
pa3BUTUA U TOJAJEpKaHHUS HHTEpeca OOydaromuxcsi K OHOJIOTMM Hapsaay co
3HAYUTENIbHBIM 00BbEMOM TEOPETHUUYECKOTO MaTepuajia B COAEpP>KaHUH MPOTrpaMMbl
no OMONOrMM MPEIYCMOTPEHO 3HAKOMCTBO C UCTOPHEH CTAHOBJICHUS M PA3BUTHS
TOM WM WHOW 001acTu OWOJOTMH, BKJIAJOM OTEYECTBEHHBIX U 3apyOEKHBIX
Y4€HBIX B PELICHUE BaXKHEHIITNX OMOJIOTMYECKUX U SKOJIOTMYECKUX MPOOIIEM.

Henpb nzyuyenus yueOHoro npeamera «buonorus» Ha yriiy0Ji€éHHOM YPOBHE —



OBJIaJIcHNE  OOYyYAIOIUMHCS 3HAHUSAMHU O  CTPYKTYPHO-()YHKIIMOHATBEHOMN
OpraHW3allid JKUBBIX CHCTEM pa3HOTO paHra ¢ MPUOOPETCHHE YMCHHM
MCII0JIb30BaTh 3TU 3HaHUS B (POPMUPOBAHUU MHTEpPECa K ONpeneNéHHON o0IacTu
po(ecCUOHaNbHON N1€ATEbHOCTH, CBSI3aHHOM C OWOJIOTHell, WM K BBIOOpPY
y4eOHOT0 3aBeICHUS ISl TPOJIOKEHUST OMOJIOrMYECKOTO 00pa3oBaHuUsl.

JlocTkeHne TienM W3ydeHus ydeOHoro mpeamera «buonorus» Ha
yri1y0aEHHOM YPOBHE 00SCIIEYMBAETCS PEIICHUEM CIICIYIOIINX 3a/1a4:

OCBOEHHUE OOYYaIOIIUMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHHUM: 00 OCHOBHBIX
OMOJIOTUYECKUX TCOPUSX, KOHIICTIIIHUIX, TUITOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX M
NPaBWJIaX, COCTABIISIFOIINX COBPEMEHHYIO €CTECTBCHHO-HAYYHYIO KApTUHY MHUpa; O
CTPOCHUHU, MHOrooOpa3uu W OCOOCHHOCTSAX OHOJOTHYCCKUX CHCTeM (KJIETKa,
OpraHu3M, MOMYJIAIus, B, OMOreoreHos3, ouocdepa); o BhIIAIOIIUXCS OTKPBITHUIX
Y COBPEMCHHBIX MCCIICIOBAaHUSAX B OMOJIOTHH;

O3HAKOMJICHHE OOYYaIOIIUXCA C METOJaMH IIO3HAHMS JKUBOW TPHUPOIBI:
UCCIICIOBATEIbCKUMH ~ METOJAaMH  OHMOJIOTHYECKUX HayK (MOJCKYJSIDHOH U
KJICTOYHON OWOJOTMH, HSMOPHOJIOTMU W OHWOJIOTMHM Pa3BUTHs, TCHETUKH W
CCJICKIIUY, OWOTCXHOJOTMHM M CHHTETUYCCKOW OHOJIOTMH, TaJICOHTOJIOTHH,
DKOJIOTHMH);  METOJaMH  CaMOCTOSITCIbBHOTO  TPOBEJACHUS  OHMOJOTHYECKUX
UCCIIeZIOBaHN B Jabopatopuu W B Tpuponae (HaOMIOACHHWE, W3MEpEeHHE,
AKCIIEPUMEHT, MOJICIIUPOBAHHE);

OBIIAZICHHE OOYYAIOUIUMUCS  YMCHHSIMH: CaMOCTOSITEIBHO  HaXOJUTh,
aHAJIM3UPOBATh W HCIIOJIB30BaTh OHMOJIOTHUECKYI0 HH(OPMAIINIO; IOJIH30BATHCS
OHMOJIOTMYECKON TEPMHUHOJIOTHEH M CHUMBOJIMKOW; YCTaHABJIMBATH CBSI3b MEXKIY
pa3BUTHEM OHWOJOTHU U  COIMAIBLHO-)KOHOMHYECKUMU W JKOJIOTHUSCKUMH
npoOJieMaMu YeIOBEYECCTBA; OICHUBATH IOCIEACTBHS CBOCH IEATEIHHOCTH IIO
OTHOIIICHUIO K OKpPY)KAIOIIeW NPUPOAHON cpeie, COOCTBEHHOMY 3/I0pPOBBIO H
3I0POBBIO  OKPYKAIOIIUX  JIIOJeH; OOOCHOBBIBAaTH M  COOJIFOAATH  MEPHI
npoduakTuki MHGEKIIMOHHBIX 3a00J€BaHN, TIPABUJIa TTOBEJACHUS B MPUPOJIE U
oOecrieueHusi 6€30MaCHOCTH COOCTBEHHOM KH3HEICATEIHPHOCTA B YPE3BBIUYANHBIX
CUTyallUsIX TMPUPOJHOTO W TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHBIC HAYYHBIE OTKPHITUS B 00J1aCTH OMOJIOTHY;

pa3BHUTHE Y O0YYAIOIMIMXCS UHTEJUICKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
B TMpOIeCCe 3HAKOMCTBA C BBIJAIOMIUMHUCS OTKPBITHSIMH W COBPEMEHHBIMH
MCCJICIOBAHUSIMH B OHWOJIOTHUH, PEMIAeMBIMU €10 MPOoOJIeMaMU, METOOJIOTHEH
OMOJIOTUYECKOTO WCCIIeIOBAaHNA, IPOBEICHUS AKCIIEPUMEHTATBHBIX
WCCJICIOBAHNM, PEIICHHs] OMOIOTUYECKUX 3aJ]a4, MOJCIUPOBAHUS OMOIOTUIECKUAX
00BEKTOB U MIPOIIECCOB;

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



T€HETUYECKOW TPaMOTHOCTH, OOIIEeH KyJIbTyphl TIOBEJICHHUS B MPUPOE;
WHTErpaluy €CTeCTBEHHO-HAYYHBIX 3HAHUH;

npuodpeTeHre  OOYy4alOIMMMUCA  KOMIIETEHTHOCTH B pPallMOHAJIbHOM
MIPUPOJIONONIB30BaHUU  (COOJIOICHUE TPAaBUI TOBEICHUS B MPUPOJE, OXPaHbI
BUJIOB, 9KOCUCTEM, OUOC(hEephl), COXpaHEHUHU COOCTBEHHOTO 3/I0POBBS U 37I0POBbs
OKpYXKarolmux Jroje  (coOmoneHuss Mep NpouiIakTUKu — 3a00JieBaHUH,
obecrieueHre OE30MACHOCTH >KU3HEIEATCIIbBHOCTH B YPE3BBIYANWHBIX CHUTYyaIUsIX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJIOTMYECKUX 3HAHUN U YMEHUN B TTOBCETHEBHOM JKU3HU;

co3JaHue  YCJIOBUM  JJiE  OCO3HAaHHOTO  BBIOOpa  OOyYarOUMHCS
VHIUBHUAYaTbHOU oOpa3zoBaTeIbHON TPACKTOPUH, CIOCOOCTBYIOIIEH
nocieaymomeMy mnpodeccuOHaIbHOMY CaMOOMNpPENENeHUI0, B COOTBETCTBUU C
WHIMBU1yaJIbHBIMUA UHTEPECAMU U TOTPEOHOCTAMU PETUOHA.

OO61iee 4MCI0 YacoB, OTBEICHHBIX HA MU3y4YEeHHE OWOJIOTMH Ha YriIyOJIEeHHOM
ypOBHE cpeqHero olero oopasoBanusi, cocrapisieT B 10 kmacce — 102 gaca (3
gaca B HEJIEIIIO).

OT60p opraHu3anmoHHBIX (HOPM, METOJOB U CPEACTB OOyUCHHs] OHMOJIOTHUU
OCYHIECTBIISIETCSI ¢ YYETOM CIEHM(PUKH €ro COAEp>KaHWsS M HANpaBICHHOCTU Ha
NpOJOJKEHUE OMOJOTrMYEecCKOro O0pa3oBaHUA B  OpPraHU3AlMIX  CPEJAHETrO
npo(decCuOHaIBLHOTO U BBICILIET0 00pa30BaHUsI.

O0s3aTenbHBIM yCIIOBUEM MPU 00YUYEHHH OMOJIOTUN Ha YIIIyOJIEHHOM YpOBHE
ABIIIETCS TPOBEJEHUE JTa0OpaTOPHBIX U TMpaKTUUECKuX padoT. Takxke ydacTue
oOy4JaromuXxcs B BBHIOJHEHUH MPOEKTHBIX U y4eOHO-UCCIIeN0BATEIbCKUX PaboT,
TEMaTUKa KOTOPBIX OIpEACNIeTCS Y4YUTEeIeM Ha OCHOBE  HMMEIOUIUXCS
MaTePHAIbHO-TEXHUYECKUX PECYPCOB M MECTHBIX IPUPOIHBIX YCIOBHUH.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Copnepxxanue mporpaMMmbl, BBIAECIEHHOE KYpPCUBOM, HE BXOIHUT B MHPOBEPKY
rocyJaapcTBeHHou utorosoit arrectauuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHHasi OMOJIOTUS — KOMILIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHUs
Ouonornu.  buonmornueckue HaykM W U3y4yaeMble UMM IPOOJIEMBI.
OyHAaMEHTaJIbHbIC, NPUKIAIHBIE M TIOUCKOBBIE HAYYHBIE WCCIEJOBAHUS B
OuoJioruu.

3naueHue Ouosjoruu B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOMU
kapTuHbl mupa. [lpodeccun, cBs3aHHble ¢ Ouosioruedd. 3HaueHHe OMOJIOTHHU B
MPAKTUYECKON JIESTEIbHOCTH YEJIOBEKAa: MEJMIIMHE, CEJIbCKOM XO3SIICTBE,
MPOMBIIIIEHHOCTH, OXPaHe MPUPO/IbI.

JdemoHcTpanumn

[Toptpersi: Apuctorens, Teodpacrt, K. Jlunne#t, XK. b. Jlamapk, Y. JlapBus,
VY. I'apgeii, I'. Mennens, B. U. Bepuaackuu, W. I1. Ilanos, . 1. Meunukos, H.
N. Basunos, H. B. Tumodees-Pecorckuii, [Ik. Yorcon, ®@. Kpuk, /1. K. benses.

Tabnuuel u cxembl: «CBsi3b OMOJOTMU C JOPYrUMH Haykammy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7)KuBble cUCTEeMBbI U UX U3yUYeHHE

XKupble cuctemMbl Kak mpeaMeT u3ydeHuss Ouosoruu. CBOMCTBA JKHUBBIX
CUCTEM: €IMHCTBO XHMHYECKOI'O COCTaBa, JHCKPETHOCTh M IEJIOCTHOCTb,
CIOKHOCTb M YHOPSJAOYEHHOCTb CTPYKTYPBI, OTKPBITOCTh, CaMOOpraHU3aIus,
CaMOBOCIIPOU3BEAECHUE, PA3IPAXKUMOCTh, U3MEHYUBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHu3alyyd >KUBBIX CHCTEM: MOJEKYJSAPHBIM, KIETOYHBIN,
TKAHEBBIH, OpTraHW3MEHHBIN, MOIYJISIHUOHHO-BUI0OBOM, SKOCHUCTEMHBIN
(bmoreoneHoTHYeCKmii), OmochepHbiii. IIpomeccel, MPOMCXOAAIINE B IKUBBIX
cuctemax. OCHOBHbIE TpU3HAKHU >KUBOTO. JKW3HB Kak (opMa CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaromne ;KuBble CUCTEMBI HA Pa3HBIX YPOBHSIX OpraHU3alINH.

N3yuyenue xuBbIx cucteM. Metonbl Omonmornueckod Hayku. HaGmropenwue,
U3MEpPEHUE, SIKCIIEPUMEHT, CUCTEMATU3alusl, MeTaaHanu3. [loHaTre 0 3aBUCUMON U
He3aBUCMMOW mniepeMeHHOW. IlmanmpoBanue oskcnepumenrta. IloctaHoBka wu
npoBepka runote3. Hynesas runoresza. [loHsiTue BbIOOPKU U €€ TOCTOBEPHOCTD.
Pa30opoc B Ouonormueckux JaHHbIX. OIEHKa JIOCTOBEPHOCTH TMOJIYUYEHHBIX
pe3ynbTaToB. [IpyumHBI WCKaXkxeHHWs pe3yJabTaTOB JKcrepumeHTta. lloHsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn

Tabmuubl u cxembl: «OCHOBHBIE TPU3HAKU JKU3HM», «bHolornueckue



cucteMbl», «CBOWCTBa KMBOM MaTepun», «YpPOBHU OpraHMU3alUHA KUBOU
npupoasl», «CTpoeHuE KUBOTHOM KIETKW», «TKaHU KUBOTHBIX», «CHUCTEMBI
OpraHOB YEJIOBEYECKOro opraHuszMa», «buoreonenos», «buochepa», «Metoasl
W3y4YEHUS JKUBOU MPUPOIBI».

O6GopynoBanue:  jabopaTopHoe  OOOpyJOoBaHHME  JUISI  TPOBEACHUS
HaAOJII0ICHUM, U3MEPEHUI, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30BaHHE pPa3IMYHBIX METOAOB IIPU
W3yYECHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KiieTku

Knerka — cTpykTypHO-(QYHKIMOHaNbHA eAUHUIA XKuBoro. Mcropus
oTKpbITUs KieTku. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. [LIBans,
M. Hlneiinen, P. BupxoB). OCHOBHBIE MOJOXKEHHUS COBPEMEHHOM KIETOYHOMN
TEOPUH.

Mertonbl  MOJEKYJISIpHOW W KIETOYHOW  OMOJIOTMM:  MHKPOCKOIIHS,
xpomatorpadus, 37eKTpodope3, METOJ MEUEHbIX aTOMOB, AuddepeHnnamIbLHOe
HeHTpU(PyrupoBaHue, KyJIbTUBUPOBAHHE KIETOK. M3yuenue @OUKCUPOBAHHBIX
K1emok. DNEeKTpoHHas MUKpockonusi. Kougoxanrvnas muxpockonus. BumanvHnoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdeMoHCcTpamuun

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

Tabnuuel U cxembl: «CBETOBOM MHUKPOCKOI», «IJEKTPOHHBIA MUKPOCKOI,
«HcTopust pa3BUTHS METOJ0B MUKPOCKOITI.

OO6opynoBaHue: CBETOBOW MHMKPOCKOIN, MHUKPOIpENnapaThl pPaCcTUTEIBHBIX,
KUBOTHBIX M OaKTepUATbHBIX KIETOK.

IIpakTuyeckass padora «l3ydyeHne MeETOJOB KIETOYHOW OHMOJIOTUH
(xpomatorpadus, anekrpodopes3, auddepeHIHAIPHOS LEHTPUPYTUPOBAHHE,
[ILIP)».

Tema 4. Xumnueckasi OpraHu3aums KJIeTKH

XUMUYECKUA COCTaB KJIETKH. Makpo-, MUKpPO- U YJIBTPaMHUKPOIJIEMEHTHI.
Boma m €€ posb Kak pacTBOpUTENS, peareHTa, yd4acTHE B CTPYKTYPUPOBAaHUU
KJIETKH, TETUIOperyisiuu. MuHepalbHble BEIIeCTBa KIETKH, UX OHOJOTHYECKas
poJsib. POnp KATHOHOB M AaHHOHOB B KJIETKE.

Oprannueckne BellecTBa KJIETKUA. buosiornueckue mnoiaumepsl. benku.
AMUHOKHUCTIOTHBIN cocTaB OenkoB. CTpyKTypbl 0eIKOBOM MoisieKkyibl. [lepBuunas
CTpYKTypa Oeika, NeNnTUaHas CBsA3b. BTopuuHas, TpeTWyHas, 4YeTBEPTUYHAS
cTpyktypsl. Jlenatypamms. CaoiictBa OenkoB. Kmaccudukanus  Oenkos.
buonoruueckue Qynkuuu 0enkoB. [Ipuonsi.

YraeBoabl. MoHOCaxapuabl, AUCAXapUAbI, OJIMTOCAXAPUABI U MTOJIUCAXAPUIBL.



O6mmii 1IaH CTpO€HHd W (PUBHKO-XMMUYECKHE CBOICTBAa  YIJIEBOJOB.
buonorunyeckue GpyHKIHMH YIIIE€BOJIOB.

Jlununel. 'mapopunsHO-ruApodoOHBIE cBoOMicTBa. Knaccudukanus aunuaos.
Tpurmuuepuasl, Qocoaunuasl, BOCKH, cTepouabl. buonormyeckue QyHKIUH
munuaoB. OOume cBoiicTBa OMOJOrMYECKUX MEMOpaH — TEKy4eCTh, CIOCOOHOCTH K
CaM03aMbIKaHHUIO, MOTYIPOHUIIAEMOCTb.

Hyxnennossie kucinotel. [JHK n PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneotuasl. Ilpunmun kommuiementapHoctu. IlpaBuno UYapradda. Crpykrypa
JIHK — nBoiinas cniupanb. Mecrtonaxoxaenue u ouonorndeckue ¢pynkiuu JJHK.
Buaesl PHK. ®yukuun PHK B kietke.

Crpoenune monekynsl AT®. Makpospruueckue cBsisu B mosekyie ATO.
buonornueckue pynkiuu ATD. BoccTaHoBIEHHBIE MTEPEHOCUUKHU, UX (PYHKIIMH B
kinetke. Jpyeue nyxkneosuompugpocgpamer (HTD). CexBenupopanue JIHK.
Memoovl cenomuku, mpancKpunmoMuKu, npomeoMuKu.

CrtpykTypHas Ouoisiorusi: OMoXuMHYeckue U OMopU3NUecKue MCCIeI0BaHuUs
cocTaBa UM TPOCTPAHCTBEHHOW CTPYKTYypbl Ouomoiiekyl. Mooeruposanue
CMpYKmMypovl U QYHKYULl 6UOMONEKYI U UX KoMniekcos. KomnvromepHulil ouzaiin u
opeanuyecKull CuHme3s OUOMOIEKYl U UX HENPUPOOHBIX AHATLO208.

JdeMoHCcTpamuun

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

HNuarpammel:  «PacnpeneinieHre XHMHYECKHX JJIIEMEHTOB B  HEKHUBOMU
npupoe», «PacnpeaeneHne XUMUYECKUX 3JIEMEHTOB B )KUBOM MTPUPOIEY.

Tabmuuer u cxembl: «Ilepuonnueckas TabnHIla XUMUYECKHX DJIEMEHTOBY,
«CTpoeHue MOJEKYJbl BOAbI», «BemecTtBa B cocTaBe OpraHu3MoB», «CTpoeHHE
MOJIeKyTbl  Oenka», «CTpyKTypbl O€NKOBOW MOJEKynb», «CTpoeHHE MOJIEKYI
yraeBoJioB», «CTpoeHue MOJEKyl JUNuaoB», «HyKIenHOBbIE KHUCIOTHDY,
«Ctpoenue monexkynbl ATOx.

O6opynoBaHue: XuMU4ecKas 1mocyia 1 000py10BaHuE.

JlabopaTopHasi pa6ota «O0HapyKeHHE OCIIKOB C IMMOMOIIBI0 KaYeCTBEHHBIX
peaKum».

JlaGoparopnass  paGora  «JVcciaenoBaHuWe — HYKJIEMHOBBIX  KHCIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOBY.

Tema 5. CTpoeHue n GyHKINH KIETKH

Tunbel KJIETOK: DJyKapuoTHueckas W mpokapuoTudeckas. CTpyKTypHO-
byHKITMOHAIBHBIE 00pa30BaHMSI KICTKH.

CtpoeHue nmpokapuoTHIECKoi KieTku. KieTtouHas cTeHka OakTepuil U apXeu.
Oco0eHHOCTH CTpOeHUs TeTepoTpoHONH U aBTOTPOPHON MNPOKAPHUOTHUUECKUX
KJIETOK. MeCTO 1 pojib IPOKapHUOT B OMOLIEHO3AX.



Crtpoenue u (G yHKIIMOHUPOBaHUE 3YKapHOTUYECKON KJIETKH.
[Inazmatnyeckas wMemOpaHa (ruazmaiemma). CTpykTypa —IJIa3MaTHYECKOM
MeMOpaHbl. TpaHCIOPT BELIECTB Yepe3 IMIa3MaTUYECKyI0 MeMOpaHy: NacCUBHBIM
(nuddysus, obneruénnas auddysus), aKTUBHBIA (NEPBUYHBIA W BTOPUYHBIMI
akTuBHbIA TpaHcnopT). llomynponunaemocts wmemOpanbl. Pabora HaTpuii-
KaJIMEBOTO Hacoca. DHAOIMTO3: MUHOLUUTO3, (haroruTto3. Dx3ouuto3. Kierounas
cteHka. CTpykTypa v QyHKIHMH KIETOYHOW CTEHKH pacTeHUi, rpuboB.

[Hutommazma. [uto3ons. Lutockenet. JIBrkenue murorasmMel. OpraHonibl
kiaeTkd. OaHOMeMOpaHHbIE OpPraHOMJbI KIETKHU: DSHJIOIUIa3MaTUYecKas CeTh
(BIIC), anmapat I'onblKu, JTU30COMBI, UX CTpoeHUE U (GyHKUUU. B3auMocBs3b
OJIHOMEMOpPaHHBIX OPraHoOMAOB KieTKU. CTpoeHHE TpaHyJISIPHOTO PETUKYTyMma.
Mexanuzm nanpasnenus 6enxog ¢ IIIC. Cunrte3 pacTBOpUMBIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuii  (arpaHyispHbI)  3HAOIJIA3MATUYECKHM
petukynym. CekpetopHast pyHkuus anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [ onvoocu. Copmuposrka 6enxkos 6 annapame [ onvoxcu. Tpancnopt
BEIIECTB B KJeTke. Bakyonu pactutenbubix kieTok. Knerounstii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOWUbI  KIJIETKH:  MHUTOXOHAPHH,  IUTACTHU[IBI.
IIpoucxoocoenue mumoxonopuii u niacmud. Cumouozcenes (K.C. Mepesickosckuii,
JI. Mapeynuc). Ctpoerre u (YHKIIMM MUTOXOHIpUN u TIactun. llepBuunsle,
BTOPUYHBIE W  CIOXHBIE  TJIACTUABl  (OTOCHUHTE3UPYIOIIUX  JYKAPHUOT.
XJI0pOIIacThl, XpOMOILIACTBI, IEUKOIUIACTHI BHICIIUX PACTECHUH.

HememOpannbie opranounabl kietku CTpoeHue U GyHKIUU HeMeMOpaHHBIX
OpraHOUI0B KJICTKH. Pu6ocomsi. IIpomesicymounvie Qunamenmot.
MukpodunameHTsl. AKkmuHogvle Muxkpoguiamenmol. MBIIIEUHbIE  KIETKU.
AKmuno8ble KOMNOHEeHMbl HeMblieuHblX Kiemok. Mukpotpybouku. KieTouHsrit
nentp. CTpoeHue © JABW)KCHHE KIYTHKOB M pecHHYEeK. MUKpoTpyOOUuKH
muTorasMel.  Llentpuons. Benku, accoyuuposannvie ¢ MukpoguiameHmamu u
muxpompybdouxamu. Momopmsie benxu.

Anpo. Obonouka siipa, XpOMaTHH, KapHOILIa3Ma, SJIPBIIIKA, UX CTPOCHUE H
bynkiuu. SAnepupiit  O0enkoBbli MaTpukce. [IpocTpaHCTBEHHOE pacmoIOKeHUe
XpoMOCOM B uHTep(a3HOM siape. Iyxpomamur u cemepoxpomamur. benku
XpOMaTUHA — THUCTOHBIL. Jlumamuka s0epHou o06Oonouku 6 mumo3se. SoepHbiii
mpancnopm.

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

JdemoHcTpanumn

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

Tabmuibl U cxembl: «CTpoeHHE HYKapUOTHYECKOW KIeTKn», «CTpoeHue
JKUBOTHOM  KJETKW», «CTpoeHuMe  pacTUTENIbHOM  KIeTkn», «CTpoeHue



MUTOXOHAPUWY, «Aapo», «CTpoeHHE MPOKAPUOTHISCKOU KIICTKI.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpONpenapaThl pPacTUTEIIbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpENapaThl 0aKTepUaIbHBIX KIETOK.

JlaboparopHnass pabGora «l3yueHwe CTpO€HHS KJIETOK Pa3IUYHBIX
OpPTaHU3MOBY.

IIpakTnueckas padora «/3ydyeHue cBOMCTB KIETOYHON MEMOpPaHbI».

JlabopaTtopnas padGora «JVccrenoBanue masmonid3a M JEIUIa3MoOJid3a B
PaCTUTEIIBHBIX KICTKAX.

IpakTnueckass  pabdora  «l3yyeHue  JBWKEHUS  ITUTOIIA3MBI B
PACTUTEILHBIX KIETKAX).

Tema 6. O0MeH BeleCTB M NpeBpallieHHe JHEPI U B KJIeTKe

ACCUMUTIATINS ¥ TUCCUMIISAIIMS — JIBE€ CTOPOHBI MeTaboym3Ma. Tumsl oOMeHa
BEIECTB: aBTOTPO(HBIA M TreTepoTpodHBINA. YYacTHE KHUCIOpoAa B OOMEHHBIX
mpoiieccax. JHEpreTudyeckoe olecreueHne KIeTku: TmpeBpainienue ATD B
OoOMEHHBIX Tporeccax. DepMEHTATHBHBIM XapaKTep peakIui KICTOYHOIO
merabonu3zma. DepMEeHTHl, WX CTPOCHHUE, CBOWCTBA W MEXaHU3M JCUCTBUSI.
Kodepmentbl. Otanumsi pEepMEHTOB OT HEOPTraHWYCCKUX KaTaJIM3aTOpPOB. benku-
aKTUBATOPbl M OCIIKU-MHTHOUTOPHI. 3aBUCHMOCTh CKOPOCTH (hepMEHTATUBHBIX
peakuuii OT pa3InyHbIX (HAKTOPOB.

[lepBuuHBI CHHTE3 OpraHUYECKUX BelIeCTB B KieTke. DOTOCHUHTE3.
Anokcueennvii u okcueeHuwvlli pomocunmes y oaxkmeputi. Ceemocobuparowue
nUSMeHmbl U NUSMEeHmMbl PeakyuoHHo2o yenmpa. Poib XJI0poIuiacToB B Mpolecce
dotocunTe3a. CreToBas u TemMHoBas (a3bl. Pomoovixanue, Cz., Ca. u CAM-munot
gomocunmesa. IIpoagykTuBHOCTh (DOTOCHMHTE3a. BiusHue pa3nuyHbIX (HaKTOPOB
Ha CKOpOCTh (OTOCHHTE3a. 3HAaUeHUE (OTOCHUHTE3A.

XEMOCHUHTE3. Pa3noobpasue OPTraHU3MOB-XEMOCHUHTETHUKOB:
HUTPUPUIUPYIOIIHE OaKTEepUH, Kelne300aKTepuu, cepoOaKTepuHu, BOIAOPOIHBIC
OakTepun. 3HAUCHHE XEMOCUHTE3A.

AnaspoOHbIe opranm3mbl. Buasl Opoxenus. [IpoaykTel OpokeHUs U UX
WCIIOJIb30BAaHUE YEIIOBEKOM. AHA’pOOHBIE MHUKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH B BO30YAUTEIIN OOJIC3HEH.

AdpoOHBIE OpraHU3MBlI. Orarnbl HSHEPTEeTUYECKOTO oOMeHa.
[ToaroToBuTenbHBIN ATaM. [ THKOIN3 — OECKUCIOPOAHOE PACHICIUICHUE TITFOKO3HI.

buonornueckoe okucneHue, Win KIETOYHOE AbIXxaHue. Poap MUTOXOHIpUi B
mporeccax Ouonorndeckoro okucieHus. [{uknudyeckue peaknuu. OKHCIUTEIHLHOE
dbochopunupoBanune. Dnepeuss membpannozo 2epaduenma npomonos. Cunmes
AT®: paboma npomounnoti AT®@-cunmaszwvl. IlpenmyiecTBa a’poOHOTO TYTH
oOMeHa BellecTB nepes aHa3pPoOHbIM. DP(HEKTUBHOCTh SJHEPTreTUUECKOTr0 OOMEHa.

JdemoHcTpanumn



Iloptpersr: k. IIpuctou, K. A. Tumupsses, C. H. Bunorpaackuii, B. A.
Ourensrapar, 11. Murtuenn, I'. A. 3aBap3uH.

Tabmuipl u cxeMbl: «@OTOCUHTE3Y, « IHEPreTUYECKUl 0OMeH», «bUoCHUHTE3
oenkay, «CtpoeHue pepMeHTay, « XeMOCHUHTE3Y.

OGopynoBaHuEe: CBETOBOM MHMKPOCKOI, O0OpYJIOBaHHUE ISl MPUTOTOBJICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENAPATOB.

JlaboparopHnass  padora «l3ydyeHue  KaTaIUTUUECKOM  AKTHUBHOCTH
¢dbepMeHTOB (Ha MpUMEpe aMIJIa3bl WIIM KaTajlasbl)y.

JlabopaTtopHass pabora «l3yuenue (QepMEeHTATUBHOIO pacCIICIICHUS
NEePOKCHUAA BOJIOPO/Ia B PACTUTEIBHBIX U KUBOTHBIX KIETKAX.

JlabopaTtopHas pabora «CpaBHeHue mporieccoB  (OTOCHUHTE3a H
XEMOCHUHTE3a.

JlabopaTopHas pa6ora «CpaBHEHHUE MTPOIIECCOB OPOKECHUS U JBIXAHUS.

Tema 7. HacneancrBeHHass uH(opManus M peajn3anus eé B KJeTKe

Peakumu matpudHoro cunrte3a. [I[pUHIMI KOMIUIEMEHTAPHOCTH B pEaKIUAX
MaTpUYHOTO cuHTe3a. Peanusanus HacnenctBeHHoW uH@opmaiuu. ['eHeTrnueckuit
KOJ, ero cBoucrBa. TpaHckpunuuss — Marpuudbli cuHTe3 PHK. IlpunHnunsr
TPAHCKPUIILIMU: KOMIUIEMEHTAPHOCTh, AHTUMNAPAJUIEIBHOCTh, ACUMMETPUYHOCTbD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoii knemke. Hexooupyrowue PHK.

Tpancmsiius u e€ sranbl. Yuactue TpancnopTtHeix PHK B OGmocunTese Genka.
VYcnoBust OuocuuTeza Oenka. KomgupoBanue amunHokucinor. Ponab pubGocom B
OounocuHTe3e Oemnka.

Cospemennvle npedcmasnenus o cmpoenuu 2erog. OpraHuzalus T€eHOMa Y
IPOKAapUOT U 3YKApHOT. Perynsuusi akTUBHOCTH T'€HOB Yy MNpPOKapuOT. ['mmoresa
onepona (®. XKako6, XK. Mano). MoaexynsapHvle mexanuzmvl SKCNPeccuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomwl ceHog. Perymnsius 0OMeHHBIX
MPOLIECCOB B KJeTKe. KiteTouHbiii roMmeocTas.

Bupycsl — HekneTounbie (OpMBI )KU3HU B 00JIUraTHbIC Tapa3uThl. CTpoeHHEe
MIPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, 6baxmepuogazos.
Obpamnas mpaunckpunyus, peeepmasa, uHmezpasa.

Bupychple 3a6oneBanns denoBeka, XMBOTHBIX, pactenuit. CIINJI, COVID-
19, counanbHble 1 MEIUIIMHCKUE TPOOJIEMBI.

Buoungopmamuka: unmeepayus u ananuz 6orvuux maccusos («bigdatar)
CMPYKMYpPHbIX Ouonro2udeckux oanusix. Hanomexnonoeuu 6 buonocuu u meouyune.
IIpoepammupyemvie ynkyuu 6enxos. Cnocodvl docmasKku 1ekapcma.

JdemoHcTpanumn

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

Tabmunbl u cxembl: «buocunTes Oenkay, «l'eHeTHUUECKUH Kom», «BHUpyCh»,



«bakrepuodarmn».

IIpakTnyeckas padora «Co3aHue MOJIEIN BUPYCA».

Tema 8. /KusHeHHbII HUKJ KJICTKHU

Knerounslii nuki, ero mnepuonbl W perymsuus. Hurtepdaza u MuTO3.
Oco0eHHOCTH TpOlIecCcOB, MpoTeKarmux B HHTepdasze. [loaroroBka KIETKH K
nenenuto.  IlpecuHreTnueckuidi  (MOCTMUTOTHUYECKHM),  CHHTETHUECKUUA U
MMOCTCUHTETUUECKUN (TPEMUTOTUUYECKUI) TIEpUOIbl HHTEP(DA3BI.

Marpuunsiii cunre3 JIHK — pemnmukanusa. Ilpuanuner perumkannu JIHK:
KOMIUIEMEHTApPHOCTh,  IMTOJYKOHCEPBATUBHBIM  CHUHTE3, AHTUIIAPAJIIENbHOCTD.
Mexauusm permkanuu JJHK. Xpomocombl. Ctpoenue xpomocom. Temomepsl u

TeroMepaza. XPOMOCOMHBIM HaOOp KIETKM — KapuoTui. JIUIUIOMAHBIA U
rariouAHbld  HabOpbl  XpoMocoM. ['omosornuHbie  Xpomocombl. [losoBbie
XpPOMOCOMBI.

lenenue knetkn — wMuTo3. CraguM MHTO3a W NIPOUCXOASUIME B HUX

npoiiecchl. Tumbl MuTo3a. KapuoknHes u nurtokuHe3. buojornueckoe 3HauCHUE
MUTO3A.

Perymnsiius MuTOTHMYECKOTrO IMKIA KJIETKH. [Iporpammupyemasi KieTodHas
rudeb — arorTos.

Knerounoe siapo, XpoMocombl, (DyHKIIMOHAJdbHAasi TeHOMHKA. Mexanusmuol
npoaugepayuu, oughpepenyuposku, cmaperus u euderu kKiemox. «lL{ugposas
KemKay» — buounH@opmamuyeckue mooeau GyHKYUOHUPOBAHUSL KIIeMKU.

JdeMoHCcTpamuun

Tabnmuupel u cxembl: «KU3HEHHBIH IMKI KIETKU», «Mwutoszy», «CTpoeHue
xpomocom», «Permkanus JJHK».

O6opynoBaHue: CBETOBOW MUKPOCKOT, MUKpoOTpenapaThl: «MHUTO3 B KIIeTKax
KOpEIIKa JTyKay.

JlaGoparopnass  paGora  «lI3ydyeHMe  XpOMOCOM  Ha  TOTOBBIX
MHUKPOIIpEnapaTax».

JlaGopaTopuas padora «Habmonenne MuTo3a B KJI€TKaxX KOHUYMKA KOPEIIKa
JTyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. CTpoenue n pyHKINH OPraHU3MOB

buonornueckoe pazHooOpa3zue OPTraHU3MOB. OOHOKJIETOYHBIE,
KOJIOHUAJIbHbIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

OcoOCHHOCTH  CTpPOEHHUS W JKHU3HEACSITCIIBHOCTH  OJHOKJIETOYHBIX
opraHu3mMoB. baktepun, apxeu, OJIHOKJIETOYHbIE TpUOBI, OJHOKIETOYHBIC
BOJIOPOCHH, Apyrue npotucthl. KolloHWanbHbIe OpraHu3MBbl.

B3anmocCBs3p 4acTed MHOTOKJIETOYHOIO OpraHu3Ma. TKaHW, OpraHsl H
cucteMbl opranoB. OpraHusM Kak euHoe 1enoe. ['omeocras.

Tkanu pacteHuid. Tumsl pacTUTENBHBIX TKaHEl: oOpa3oBaTesbHas,



MOKPOBHAsI, MPOBOJsIIAsA, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTPOCHUS,
(YHKUUH U pacmonoKeHUs TKaHEW B OpraHax pacTeHHIl.

TkaHu KXUBOTHBIX U YETOBEKA. THWIBI UBOTHBIX TKAHEW: 3MUTEIMAIbHAS,
COCIMHUTEbHAsA, MbIlIeYHasi, HepBHasA. OCOOEHHOCTH CTPOCHHS, (PYHKIUH U
pacmoJIOAKEHHS TKAaHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opranbl. BereratnBHble M TE€HEpATUBHBbIE OpraHbl pacteHui. Opranel u
CHUCTEMBbI OPTraHOB )KMBOTHBIX U UeJIOBeKAa. DYHKIIMU OPTaHOB U CUCTEM OPraHOB.

Omnopa Ttena opranu3moB. Kapkac pacrenuil. CKeneTbl OJHOKJIECTOYHBIX MU
MHOTOKJIETOUHBIX >KMBOTHBIX. HapyxHbIi W BHYTpeHHUH ckeneT. CTpoeHue u
THUIIbI COCTMHEHUS KOCTE.

JIBrokeHrne  Opranu3moB.  J[BMJKEHME  OJIHOKJIETOYHBIX  OPraHU3MOB:
aME0ouHOE, KTYTUKOBOE, peCcHHUYHOE. JIBM)KEHHE MHOTOKJIETOUYHBIX PaCTCHUM:
TPONU3MBI M HACTUHU. J[BMIKEHHME MHOTOKJIECTOYHBIX J>KMBOTHBIX M YEJIOBEKA:
MbIlIeuHas cucrema. Pedekc. CkeneTHbIe MBIIIIIBI U UX padoTa.

[Iutanne opranusmoB. [loryomenue BOABI, YIVIEKUCIOrO Trasa |
MUHEPAIBHBIX BEIIECTB pacTeHUsIMU. [IuTaHue >KUBOTHBIX. BHYTPHUIIOIOCTHOE U
BHYTPUKJIETOUHOE muIleBapeHue. [luTaHne MO3BOHOYHBIX >KUBOTHBIX. OTaenbl
NuileBapuTeNbHOro Tpakra. IlumeBaputensbHbie xenes3bl. [lunieBapuTenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. Jpixanue pactenuii. JIpixanue »kuBoTHBIX. Juddy3us
ra3oB uepe3 MOBEPXHOCTh KIIeTKU. KoxxHOoe npixaHue. /[pIxaTenpHas HOBEPXHOCTb.
XKabeprnoe u nérounoe apixaHue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX M YEIOBEKa.
OBOJIIOIIMOHHOE  YCJIOKHEHHE CTPOCHUS JIETKMX IIO03BOHOYHBIX JKWBOTHBIX.
JIpixaTenpHass cucTeMa 4YeJoBeKa. MeXaHW3M BEHTWISALMM JIETKUX Yy NTULl U
MIIeKONUTAtOMMX. Perynsamus npixanus. J{prxatenbHble 00BEMBI.

TpaHCIOPT BEIIECTB y OPraHUW3MOB. TpPAHCHOPTHBIE CUCTEMBI PACTCHUM.
Tpancropt BewmecTB y KUBOTHbIX. KpoBeHOCHas cucreMa W €€ OpraHsbl.
KpoBenocHass cucteMa TMO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepaue,
KPOBEHOCHBIE COCYyABbl M KpoBb. Kpyru kpoBooOparieHus. DBOJIIOIHMOHHBIE
YCIIOKHEHUSI CTPOCHHSI KPOBEHOCHOW CHUCTEMBI TTO3BOHOYHBIX JKUBOTHBIX. Pabora
cepaua u e€ peryisnus.

Brinenenne y opramusmoB. Beigenenwe y pacreHuil. Beinenenue y
#KUBOTHBIX. CokpaTuTenbHble Bakyosnu. Opranbl BbleneHus. OuibTparus,
CEKperusi U 00paTHOE BCACHIBAHUE KaK MEXaHW3MBI PaOOThI OPTaHOB BBIJCIICHHUS.
CBs13b MOJOCTH T€NAa C KPOBEHOCHOM U BBIICIUTENIBHONW cucTeMamu. Beinenenue y
MO3BOHOYHBIX JKUBOTHBIX M 4eioBeka. [loukn. Ctpoenne m (HyHKIMOHUPOBAHHE
Hedpona. OOpazoBaHuE MOYH Y YCITOBEKA.

3anmTa y OpraHu3MoOB. 3allATa y OJHOKJIETOYHBIX OpraHu3sMoB. CrHopsl
OakTepuidi W UHUCTHl MNPOCTEHIIMX. 3alllUTa Yy MHOTOKJIETOYHBIX pacTeHUI.



Kyrtukyna. Cpencrsa macCUBHON M XUMUYECKOW 3a1UThl. DUTOHIIUBL.

3amMra y MHOTOKJIETOYHBIX JXMBOTHBIX. [IOKpOBBI M HMX MNpPOU3BOJHBIE.
3amura opranu3ma ot Oosne3Heidl. IMMmyHHas cuctema uenoBeka. KiieTouyHbld U
IYMOpPAJIbHBIH MMMYHHUTET. BpOXIEHHBIH M NpUOOpPETEHHBIN creun(uuecKuii
UMMYHUTET. Teopus KiIoHaJbHO-cenekTuBHOro ummynurera (I1. Dpmaux, ©. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OpraHU3MOB. Poiib BpOxXAEHHOTO
MMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00J€BaHUN.

Paznpaxxumocts u©  perymsiuuds |y OpraHusMoB. PasapaxumMocts y
OJHOKJIETOYHBIX OpraHu3MoB. Takcuchel. PasgpaxuMocts U peryiasauus y
pacteHuii. PocToBeie BellecTBa U UX 3HAUYCHUE.

HepBuasi cucrema u pedrexTtopHas peryisiuus y >KUBOTHbIX. HepBHas
cucTeMa M €€ OTIENbl. DBOJOIHOHHOE YCIOKHEHUE CTPOCHHUS HEPBHOM CHCTEMBI
y KUBOTHBIX. OT/AENbI TOJIOBHOIO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Peduekc u
pednexropHas nyra. bezycioBHble U yCI10BHBIE pedIEKCHI.

I'ymopanpHas peryisiuus W 3HAOKPUHHAs CUCTEMA JKUBOTHBIX M YEJIOBEKA.
JKene3pl HHIOKPUHHOM CHUCTEMBI M WX TOPMOHBI. J[eMCTBME TOPMOHOB.
B3aumocBs3p HEpBHOW U DHIOKPUHHOW cucTteM. [unortanamo-runodusapHas
cucTema.

JdeMoHCcTpamuun

[Toptper: U. I1. I1aBinos.

Tabmuupel u cxembl: «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKJIETOYHbIE
Bogopociny, «bakrepun», «lIpocteiimme», «OpraHbl LBETKOBBIX pPACTEHUN,
«CucteMbl OpPraHoB TMO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «Tkanu pacteHuit», «KopHeBbie cuctembl», «CTpoeHHE CTEOIN»,
«CTpoeHHE JHCTOBOM IACTHHKW», «TKaHU KUBOTHBIX», «CKEIET 4eloBeKay,
«IIumeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpixarenbHas

cucTeMay, «HepBHas CHUCTEMA, «Koxay, «MplmeuHas cuUCTEMa,
«BbigenurenbHas cUcTeMa», «IJHJIOKpPUHHAs cuctema», «CTpOeHHE MBI,
«IMMyHUTETY, «KHUI1e4Honoa0CTHRIEY, «Cxema  THATaHUS  PaCTECHHIN»,

«KpoBEeHOCHBIE CHCTEMBI IIO3BOHOYHBIX JKUBOTHBIX», «CTpOo€HUE THUIPBD»,
«Ctpoenue miaHapumn», «BHyTpeHHee cTpoeHue AO0KIeBOro uepBs», «HepBHas
cuctema peio», «HepBHas cucrema narymkwy», «HepBHas — cucrema
npecMmbikatomuxcsi»,  «HepBras — cucrema  nruny», «HepBHas — cuctema
MIeKonuTaromux», «HepBHas cuctema denoBeka», «Pediexcy.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHKPOIpPENapaThl OJHOKICTOYHBIX
OpPraHU3MOB, MUKpPOTpENnapaThl TKAHEW, PAKOBHHBI MOJUIFOCKOB, KOJUICKIIHH
HACEKOMBIX, UTJIOKOXXHX, >XHBBIC JK3EMIUISIPHl KOMHATHBIX PACTCHH, TepOapuu
pacTeHWil  pa3HBIX OTHENOB, BIAXHBIC Mpenaparbl JKUBOTHBIX, CKEJICTHI
MMO3BOHOYHBIX, KOJUIEKIIMM O€CHO3BOHOYHBIX JKMBOTHBIX, CKEJIET YEJIOBEKa,



o0opy1I0BaHUE JJIsl AEMOHCTPAIIMU TOYBEHHOTO U BO3AYIIHOTO MUTaHUS PACTEHUM,
paciierieHus Kpaxmasia U OeJIKOB MoJl JeHCTBUEM (PEPMEHTOB, 000pPYI0BaHUE TS
JIEMOHCTPALMU OIIBITOB [0 U3MEPEHUIO KUZHEHHOW EMKOCTH JIETKUX, MEXAaHU3Ma
JbIXaTEIbHBIX IBUKEHUM, MOJIETTU TOJIOBHOT'O MO3Ta Pa3IuYHbIX KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TkaHel pacTEHUI.

JlaGoparopHasi padora «3ydyeHue TKaHE )KUBOTHBIX).

JlaGoparopHasi padora «I3ydyeHue opraHoB LIBETKOBOI'O PACTECHUS».

Tema 10. PazmHoXeHHe U pa3BUTHE OPraHU3MOB

dopmMbl Pa3MHOXKEHHUSI OpPraHU3MOB: Oecrojioe (BKJIIOUYasi BEreTaTUBHOE) U
nojsioBoe. Buael  Oecrosioro  pa3MHOXKEHMsI:  MOYKOBAHHUE,  CIOPYJISIINS,
dbparmeHTanus, KIOHUPOBAHUE.

[TonoBoe paszmuHoxkeHue. [lonoBeie kineTku, win rametsl. Meio3. Craaumn
Mmeiio3a. [loBegenue xpomocoM B Meiio3e. Kpoccunrosep. buonornueckuii cMbICi
M€No3a W TOJOBOrO mporecca. Melo3 WM ero MecTto B KHU3HEHHOM LMKIIE
OpraHU3MOB.

[IpenzapoasiieBoe pazButue. ['ameToreHes y »KMBOTHBIX. [100BbIE JKee3Bl.
OO6pa3zoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. Criepmarorenes u oorene3. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHne u SMOpPHOHAIBHOE pa3BUTHE SKUBOTHBIX. CIOCOOBI
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHoreHes.

NuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOIIOTHS — HAayKa
0 pa3BUTHHU OpPraHU3MOB. Mopgocenes — 00Ha u3 2nasuvix npooaem dIMOPUOTIOSUML.
Konyenyus mopghocenos u mooenu mopghoceneza. Craguu >MOpHUOTeHE3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOnenme. Tumbl  apoOieHus.
Jlemepmunupoeannoe u HedepmuHuposanuwoe Opoobaenue. bnacmyna, munwi
onacmyn. OcoOCHHOCTH JPOOJICHHS] MIICKOIUTAIONIUX. 3apOJbIIIEBhIC JTUCTKH
(ractpynsinust). 3aKiiaika OpraHoB M TKaHEU U3 3apObIIIEBBIX JIUCTKOB. B3anmHoe
BIIMSHUE YacTed pa3BUBAIONIETOCS 3apojbllia (3MOpUOHANbHAS WHIYKIIHSA).
3aknagka IUIaHAa CTPOCHHUS KUBOTHOTO KakK PeE3ylbTaT HEpapXUUECKUX
B3aMMOJICUCTBUI TEHOB. BiusHue Ha 5SMOpPHOHAIIBHOE pPa3BUTHE PA3THYHBIX
(aKTOPOB OKPYKAIOIICH CPEIbI.

Poct u pasButue xuBOTHBIX. [locTomOpuoHanbHbli mepuon. llpsamoe wu
HempsiMmoe  pa3BuTHe. Pasputne ¢ wMeramopdo3oM |y O€ClO3BOHOYHBIX |
MMO3BOHOYHBIX KUBOTHBIX. bHojorndyeckoe 3HauYeHHE MPSMOr0 U HEMPSIMOIo
pa3BUTHUA, UX PACHpPOCTPAHEHUE B MpUpoAe. Tumbl pocTa >KUBOTHBIX. DakTOpPHI
PEryJsilIMM POCTa AKUBOTHBIX U yenoBeka. CTaluu MOCTIMOPHOHAIIBHOTO Pa3BUTHS
y )KMBOTHBIX U uenioBeka. [lepuonsl oHTOreHe3a uenoBeka. CTapeHue U CMEPTh Kak
OMOJIOrMYECKHE MPOLECCHI.

PasmHoxenue u paszButue pactenuil. ['amerodutr u cnopodut. Meiio3 B



KU3HEHHOM 1MKJIe pacteHuil. OOpa3oBaHue cmop B Ipoliecce Meio3sa.
I'amerorene3 y pacteHud. OIIONOTBOPEHHE W PAa3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoilHOE OIJIOJIOTBOPEHUE Yy LIBETKOBBIX pacTeHuil. OOpa3zoBaHue u
pa3BUTHUE CEMEHMU.

MexaHu3MBbl pEeTyJsIMY OHTOT€HE3a Y PACTCHUMN U )KUBOTHBIX.

JdemoHcTpanumn

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

Tabmunpl U cxeMbl: «BereratuBHoe pa3MHOXeHHE», «Tumbel OGecrosioro
pa3MHOXKEHUS», «Pa3MHOXEHME XJIaMHUJIOMOHaAbl», «Pa3zMHOXEHUE HBIIICHBIY,
«Pa3MHOXeHne Tuapby, «Meho3y, «XpoMocoMbl», «I'ametorenes», «CtpoeHue
SUIEKIETK U crepMaTo3ousiay, «OCHOBHBIE CTaauu OHTOreHe3a», «lIpsiMoe u
HEMpsMOe pa3BUTHE», «Pa3BUTHME MaNCKOTO Kyka», «Pa3Butue capaHumy,
«PazButne nArymkun», «JIBOWHOE OIJIOAOTBOPEHHE Y UBETKOBBIX PACTECHUII»,
«CTpoeHHe CeMSH OJHOJOJBHBIX U JIBYJOJbHBIX pAacTEHUI», «KW3HEHHBIN UK
MOPCKOW  KamycThl», <« KW3HEHHBIM LUKI  Mxa», <«OKH3HEHHBIM UK
NanopoTHUKAY, <« KU3HEHHBIN UK COCHBIY.

OG6opynoBaHHE: CBETOBOM MHUKPOCKON, MHKPOIpENapaThl SUIEKICTOK U
CIIEpMAaTO30MI0B, MO/IENb « MK pa3BUTHUS JISATYIIKN.

JlabopaTopHas padora «/3yyeHue CTpOEHUS IMOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpPOIIPENapaTax».

IIpakTnueckass padora «BbISIBICHHE NPHU3HAKOB CXOJCTBA 3apPOIBILICH
IIO3BOHOYHBIX JKUBOTHBIX).

JlaboparopHas pabora «CTpoeHHE OpPraHoB Pa3MHOXKEHUSI BBICIINX
pacTeHUN».

Tema 11. I'eHeTHka — HayKa 0 HAaCJEACTBEHHOCTH W HM3MEHUYHMBOCTH
OPraHuU3MoOB

Hcropust craHOBIEHHsT W pa3BUTHUS TEHETHKHM Kak Hayku. PaGoter I
Mengens, I'. ne ®@pusa, T. Moprana. Posib 0T€4ECTBEHHBIX YUEHBIX B Pa3BUTUU
renetuku. Pa6otel H. K. Konbnosa, H. 1. BaBunona, A. H. benosepckoro, I'. /1.
Kapneuenko, FO. A. ®unmumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHbBIE TEHETUYECKHUE MTOHATHUSI U CUMBOJIBL. | OMOJIOTHUYHBIE XPOMOCOMBI,
aJUIeJIbHBIE TE€HBI, aJbTCPHATUBHBIE NPU3HAKH, JOMUHAHTHBIA U PELIECCUBHBIN
MpU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUS, THOPUIBI, TEHOTHUII, (PEHOTHTI.
OCHOBHBIE ~ METOABI  TE€HETUKH: THUOPHUAOJIOTHYECCKUN,  ITUTOJOTHUECKHH,
MOJIEKYJISIPHO-T€HETUYECKHM.

JdemoHcTpanumn

[Toptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. .
Baswiios, A. H. benoszepckuni, I'. JI. Kapneuenko, 0. A. ®wmnuenko, H. B.
Tumodees-PecoBckuii.



Tabnuipl u cxeMbl: «MeToabl TeHETUKN Y, «CXEMbI CKpELUBAHUS.
JlabopaTtopuas  padora «Jlpo3oduna Kak OOBEKT TEHETUUYECKUX

UCCIIEJOBAHUI.
Tema 12. 3aK0OHOMEpPHOCTH HACJIEACTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Mengens — 3aKkoH

eAMHO00pa3us rudpUI0B repBoro nokoieHus. [Ipasuno nomMmunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH pacUleIUIeHUsT NPHU3HaKoB. LluTosiormyeckre OCHOBBI
MOHOTMOPHUIHOTO CKpelIuBaHus. [' unore3a 4ucToTsl ramer.

AHanusupyroniee ckpemuBanue. [[pomMexyTOUHbIN XapaKkTep HaclIeI0BaHUS.
Pacuiernienre npu3HakoB IPU HEMOJIHOM JTOMUHUPOBAHUU.

JuruOpuaHoe ckpeuuBanue. Tpetuit 3akoH MeHenst — 3aK0OH HE3aBHCUMOT0
HAcJEJOBaHUsA  IPU3HAKOB. Huronornyeckue  OCHOBBI  JAUTHOPHUIHOTO
CKpELMBAHMUS.

CuemnienHoe HacienoBanue npusHakoB. Padotel T. Moprana. CuermieHHoe
HACJIEJOBAaHUE T€HOB, HAPYIIEHUE CUEIJICHHUS MEXIy TeHamMu. XpOMOCOMHas
TEOpPHs HACTEICTBEHHOCTH.

I'eneTuka nmona. XpoMOCOMHBI MEXaHU3M ONPEAEIECHUS M0JIa. AYyTOCOMBI U
MOJIOBBIE XpOMOCOMBI. ['OMOrameTHblii W TeTeporaMeTHbld 1oJ. ['eHeTuueckas
CTPYKTYpa IOJOBBIX XpomMocoM. HaciienoBanne npu3HakoB, CHEIUIEHHBIX C ITOJIOM.

I'enorun kak nenoctHas cucrema. [nerorponus — MHOKECTBEHHOE IEUCTBUE
reHa. MHOXECTBEHHbIM ajuienu3M. B3auMonencTtsue HeauIeNIbHbIX TI'€HOB.
Komniementaprocts. Onuctas. [lonumepusi.

['eHeTnyecknil KOHTPOJIb Pa3BUTHs PACTEHMM, >XUBOTHBIX WU YEJIOBEKA, a
Takke (HU3MOJIOTHUECKUX TMPOIECCOB, IOBEACHUS W KOTHUTUBHBIX (DYHKIUH.
['eneTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO3IUH
— Tapa3uT» U «XO3UH — MHUKpPOOHMOM». ['eHeTHYecKue acmheKThl KOHTPOIS U
M3MEHEHHMsI HaCJIeICTBEHHON MH(GOPMAIINN B TIOKOJICHUAX KJIECTOK U OPraHU3MOB.

JdemoHcTpanumn

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

Tabmuter 1 cxembl: «llepBbiii 1 BTOpOi 3akoHBI MeHaenss», « TpeTuil 3akoH
Mennens», «AHanu3upymoollee CKpelmuBaHue», «HenomHoe aoMHHHMpOBaHUEY,
«CluenjeHHoe HacjeloBaHUE MPHU3HAKOB y Apo30ouuib», «['eHeTuka monay,
«Kapuotunm  denomeka», «Kapuotun gpozoduiby, «Kapuotum —OTHIBY,
«MHOXeCTBEHHBIN anaenu3M», «B3anumMo1eiCTBHE IT'€HOBY.

ObopynoBaHue: MoAenb s JEMOHCTPAllMd 3aKOHOB €IUHO0Opasus
ruOpUIOB TEPBOrO TMOKOJIEHUST W pPAcCIICIUVICHHs TMPU3HAKOB, MOJAETb IS
JEMOHCTpAlMM 3aKOHA HE3aBUCHMOIO HACIENOBAaHMsS IPU3HAKOB, MOJEIb IS
JEMOHCTpALMN CUEIJIEHHOIO HACIENOBaHMs IPU3HAKOB, CBETOBOW MHKPOCKOIL,
MUKponpenapart: «{po3zodpunay.



IIpakTnueckas pabGora «lI3ydyeHwe pe3ynbTaTOB MOHOTHOPUAHOIO
CKpEIIMBAHUS Y APO30(PUIBDY.

IIpakTnueckas  paGora  «M3yueHue  pe3ynbTatoB  JUTHOPUIHOTO
CKpEIIUBAaHUS Y APO30(PUITB».

Tema 13. 3aK0oHOMEPHOCTH U3MEHYNBOCTH

B3aumopeiictBue reHotuna W cpenbl Opu  GopMupoBaHUU (EHOTHIIA.
N3MeHnunBOCTh Mpu3HAKOB. KaueCcTBEHHbIE M KOJIMYECTBEHHbIC NMPU3HAKU. Buibl
W3MEHUMBOCTH: HEHACJICACTBECHHAS M HACJICICTBCHHAS.

MopaudukanuonHass U3MEHYMBOCTh. Ponb cpeasl B (GOpMUPOBaAHUU
MoaupUKAIMOHHON n3MeHUnBOCTH. Hopma peakuuu mpusHaka. BapuannoHHbIM
psan u BapuanmonHas kpuBasi (B. HMoranncen). CpoiicTBa MoaudUKaIIMOHHON
U3MEHYHUBOCTH.

I'enoTunuueckas M3MeHUMBOCTh. CBOMCTBA TE€HOTHIIMYECKOM M3MEHUYHNBOCTH.
Buipl reHOTUTIMYECKOM N3MEHUUBOCTH: KOMOMHATUBHASI, MyTAaIl[MOHHAS.

KombOunaTuBHasT W3MEHYMBOCTh. Mel03 H IMOJOBOW TPOILIECC — OCHOBA
KOMOMHATUBHON M3MEHYUBOCTH. POJIb KOMOMHATHBHOM M3MEHUYMBOCTH B CO3JaHUHU
T€HETUYECKOT0 pa3HO0Opa3us B mpejiesiax 0JTHOTO BU/A.

MyTanmoHHass HM3MEHYMBOCTh. BuUIbl MyTaluii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  WHAYIUPOBAHHBIE MyTalMu. SaepHble U
nuToryiasMaTuyeckue mytanuu. CoMaTHYeCKHWe M TOJOBble MyTanuu. [IpuynHb
BO3HUKHOBECHUsS MyTauui. MyTtareHbl HW WX BJIWSHAE HA OPraHU3MBI.
3aKOHOMEPHOCTH MYTAIIMOHHOIO TMpollecca. 3aKOH TOMOJIOTMYECKUX pPSJIOB B
HacienctBeHHo m3MeHunBocTy (H.M. BaBwiior). BHesaepHas WM3MEHUYMBOCTH U
HaCJIeICTBEHHOCTb.

Dnueenemuxa u INUCEHOMUKA, pPOJb  INUSCEHEMUYECKUX HaKkmopos 8
HACIe008aHUU U UBMEHYUBOCU (DEeHOMUNUYECKUX NPUSHAKOB ) OP2AHUMOS.

JdeMoHCcTpamuu

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

Tabmumer w cxembl:  «Buapl  w3MeHUMBOCTHY», «MoaudukaruoHHas
U3MEHYHUBOCTHY, «KombOuHaTuBHas U3MEHYHUBOCTBY, «Meiio3»,
«OmnomoTBopeHuey, «I eHeTnueckue 3a00eBaHUS YeIOBeKay, «BUIbI MyTaIuiiy.

O6GopynoBaHue: XKHBbIE M TepOapHbIE AK3EMIUIIPhl KOMHATHBIX PACTCHUH,
pucyHk# (potorpadun) KUBOTHBIX C Pa3IUNIHBIMU BUIAMH U3MCHUHBOCTH.

JlabGoparopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(DHUKAIIMOHHOW HM3MEHYMBOCTH. IloCTpoeHHME BapuWalMOHHOrO psga u
BAPHUALIMOHHOW KPUBOM».

IIpakTuueckas padora «Myrtarmuu y Japo3odmiabl  (Ha  TOTOBBIX
MHUKpOIIpEenapaTax).

Tema 14. I'eHeTnKa Yeji0BeKa



Kapuotun denoBeka. MexayHapoaHass mporpamMma HUCCIEIOBAHUS T€HOMA
yejaoBeKa.  MeToapl  M3y4YeHHMSl TEHETHKM  YEJOBEKa: TIeHEaJOTHMYeCKUi,
OJIM3HEIIOBLIN, LIUTONCHETUYECKH, MOMYJIALMOHHO-CTATUCTUYECKHH,
MOJIEKYJISIPHO-T€HETUYECKUM. CoBpemMeHHOE ONpEACICHUE TEHOTHUIA:
MOJJHOT€HOMHOE CE€KBEHUPOBAHHUE, T€HOTUMUPOBAHHUE, B TOM YHCIJIE C MOMOIIBIO
[111P-ananu3a. HacneacTBeHHbIe 3a00JieBaHUs YelloBeKa. [ €HHbIE U XpOMOCOMHBIE
Oosie3HU dYeynoBeka. bolie3HW ¢ HACIEACTBEHHON MPEeapacroyiOKEHHOCTHIO.
3HaYeHUE MEAUIMHCKONW T'€HETUKHU B MPEIOTBPAIICHUH U JICUEHUU T€HETUUYECKUX
3a007eBaHUil YesioBeka. MeauKo-reHeTUuecKoe KOHCYJIbTHpoBaHue. CTBOJIOBBIC
KIeTKU. [ToHATHE «T€HEeTUYEeCKOro rpy3a». DTUYECKUE aCIEKThl UCCIEIOBAHUN B
00J1acT peJaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX KJIETOK.

I'enetnyeckue ¢GakTOpbl TOBBIIMICHHONW YYBCTBUTEIBHOCTH YEJIOBEKA K
bU3MYECKOMY U XUMHUYECKOMY 3arpsi3HEHUIO OKpYIKarolie cpenbl. ['eHeTnueckas
PEAPACIIONONKEHHOCTh YeJIOBEKa K MaTOJIOTUSIM.

JdemoHcTpanumn

Tabmumpl 1 cxembl: «KapuoTun yenoBekay, «MeTOJbl U3YUEHUS TCHETHKU
4esoBekay, «I eHeTrnuecKre 3a00JIeBaHuUs YETIOBEKAY.

IIpakTuyeckas padora «CocTaBieHUE U aHAJIU3 POJIOCIOBHOMN.

Tema 15. Centekuusi OpraHusMoB

JlomecTuKausi U CEJIKUUA. 3apOKICHHE CEJEKUUH M JIOMECTHUKAIUU.
Yuenne H. WM. BaBunoBa o IleHTpax mNpOUCXOXKICHHS U MHOT000pa3us
KyJIbTYPHBIX pacTeHHil. Poib celeKkuuu B CO3JaHUM COPTOB PACTEHUI U MOPOJA
#uBOTHbIX. CopT, mOpoaa, MmMTaMM. 3aKOH TOMOJIOTHYECKUX pSIAOB B
HaciaenacTtBeHHoW wum3MeHumBocth H. WM. BasumoBa, ero 3HaueHue I
CEJICKIIMOHHON PabOoTHI.

Metoasl ceneKIMoHHOW paboThl. McKyccTBEeHHBI OTOOp: MacCOBBIM H
VHIUBHUIYaIbHBIM. DTaIbl KOMOMHAIIMOHHON CCJICKIIUU. HcnbrTanne
npousBoauTeNied 1o moToMCTBY. OTOOp MO TEHOTUIy C TIOMOMIBIO OIEHKH
¢dbeHoTHIa MOTOMCTBA ¥ OTOOP IO TEHOTHUITY ¢ momoIbio aHanmm3a J{HK.

HckyccTBEHHBI ~ MyTareHe3 Kak  METOJ  CEJIEKUMOHHON  paboOThI.
PannannoOHHBIN U XUMUYECKUN MYTareHe3 Kak UCTOYHUK MyTallUil Yy KyJbTYPHBIX
¢opm opranusmoB. lcmonb3oBaHHE TEHOMHOTO PEJAKTUPOBAHUS W METOJIOB
pekomOuHanTHbIX JJHK st monydyeHust ncxoaHoro Marepuana Jjisi CeIeKIHH.

[Tonyuenue MTOJIUILIIOUIOB. BnayTtpusnnoBas ruopuIn3aLus.
brnuskopoacTBeHHOE — CKpemmMBaHWe, ~WiId  WHOpumuHT.  HepoacTBeHHOe
CKpelllMBaHue, Wik ayropuauHr. 'erepo3uc u ero npuuuHbl. Vcnonb3oBaHue
rerepo3uca B ceneknuu. Otmanénnas ruOpuamsanus. [Ipeogonenue Oecrutomms
MEKBHUI0OBBIX THOPUIOB. JJOCTHXKEHUSI CENEKIIMU PAaCTEeHUN U KUBOTHBIX. «3enéHnas
DeBONIOYU).



CoxpaHeHre U U3y4EHHE I'€HETHYECKUX PECYPCOB KYJIBTYPHBIX PACTEHHUU U
UX JUKAX poaMYed IS CO3JaHMs  HOBBIX COPTOB U THOPHUAOB
CEIbCKOXO3AMCTBEHHBIX  KYJIbTYp. JH3yuenue, coxpawenue u  ynpaeieHue
2EHeMUYeCKUMU Pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICIOBLIX HCUBOMHBIX
8 Yeax YIyuuleHUus Cyuecmsyiouux u co30aHus Ho8blx Nopoo, JUHUL U KPOCCO8, 8
MOM uHucie ¢ NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCAe008aAHUI,
nepeodosuvix uoetli U nepcneKmueHbX MmexHoI02UlL.

JdemoHcTpanumn

Iloptpersi: H. . BaBunos, . B. Muuypun, I'. JI. Kapneuenko, II. IL
JIykpanenko, b. JI. Actaypos, H. bopnoyr, /1. K. benses.

Tabnuupl u cxembl: «L{leHTpBI MPOUCXOKACHUS U MHOTO00pa3Hsl KyJIbTYPHBIX
pacTeHuil», «3aKOH TOMOJOTHYECKUX PSOB B HACJIEACTBEHHONM HM3MEHYMBOCTHY,
«Metoasl cenexkuuny», «OtnanéHHas rudbpuauzanus», «Myrtaresesy.

JlabopaTopHas padora «/3yueHue cOpTOB KyJIbTYpHBIX PAaCTEHUI U MOPOJ]
JIOMAIIIHUX KUBOTHBIX).

JlaGoparopHasi padora «3ydyeHrue METOI0B CENEKIIUUA PACTEHUM.

IIpakTnueckas padora «lIprBrUBKa pacTeHHII.

IKekypceusi «OCHOBHBIE METOABI M JOCTHKEHMS CEJIEKI[MM PACTEHH |
KUBOTHBIX (Ha CEJEKLIMOHHYIO CTaHLHIO, IJIEMEHHYO bepmy,
COPTOMCTIBITATEbHBIM YYaCTOK, B TEIJUYHOE XO35SHUCTBO, B JaOOPaTOPHUIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LIEHTPA)».

Tema 16. buoTexHo10rus 1 CHHTETHYECKAasA OMOJI0TUA

OOBEKTh, HCHOJb3yeMble B OHOTEXHOJOTHH, — KIJIETOYHbIE W TKaHEBbIC
KyJbTYpHI, MHUKPOOPTraHU3MBI, ux XapaKTEpPUCTHUKA. TpanuumonHas
OMOTEXHONOTHA:  XJICOOMEeUeHne, TMOMyYeHHUE KHUCIOMOJIOYHBIX TMPOIYKTOB,
BuHOAeNe. Mukpobuonorudeckud cuHTe3. OOBEKTHI MHUKPOOHOIOTHYECKUX
TexHojorui. [Ipon3BoacTBo 6enKka, aMUHOKUCIOT U BUTAMUHOB.

CoznlaHre TEeXHOJOTMH M MHCTPYMEHTOB LEJIECHANPABICHHOIO U3MEHEHUS U
KOHCTPYUPOBAHHUs I'€HOMOB C LEJIbIO MOJIYyYECHHUS] OPraHU3MOB U UX KOMIIOHEHTOB,
coJieprKalliX He BCTpEYAIoIIKecs: B IpUpoie OMOCUHTETUYECKUE MYyTH.

Knerounass unxkeHepus. Meroapl KyJabTypbl KJIETOK U TKAHEW PACTEHHUU U
KUBOTHBIX. Kpuobanku. ComaTtmueckass TruUOpHIM3AIMS U COMATHUYECKUM
smOpuoreHe3. lMcmonp30BaHWE TAIUIONAOB B CEJNEKIUU pacTeHui. [lonyuenue
MOHOKNIOHANbHBIX anmumen. Hcnoniv3zoeanue MOHOKIOHAIbHBIX U NOJUKIOHANbHBIX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOJOTBOPEHHE. PEKOHCTpYKIMS
SAMUEKJIETOK U KIIOHUPOBAaHHME >KUBOTHBIX. METOJI TPaHCIUIAHTALUH SIAEP KIIETOK.
Texnonozuu 0300po6eHus, KYJIbIMUBUPOBAHUSL U  MUKDOKIOHAILHOZ20
DA3MHOJNICEHUS CENIbCKOXO3AUCTNBEHHBIX KYAbIMYP.

XpoMOCOMHasi W TEeHHas WHXEHepusa. VICKyCCTBEHHBIM CHHTE3 T€Ha U



koHCcTpyupoBanue pekoMOMHaHTHBIX JIHK. Cozdanue mpanceennvix opeanusmos.
JIocTKeHUsT UM IEPCHEKTUBBl  XPOMOCOMHOM U TE€HHOM  UHXXEHEPUM.
DKOJIOTUYECKUE U ITUUECKUE TPOOIEMBI T€HHON HHKEHEPHUU.

Menuuunckue Ouotexnonoruu. [loctrenoMuas uudposas meaununa. [11P-
JIUArHoCTUKa. MeTaboJIOMHBIM aHalu3, TEeHOLEHTPUUYECKUM aHalu3 MpoTeoMa
4eJIOBEKAa U1 OLEHKH COCTOSHHA €T0 3J0pOBbs. VICIoJIb30BaHUE CTBOJIOBBIX
kieTtok. TapretHas Tepanus paka. 3D-Oumoumkenepus ang  pa3paboOTKu
(yHIaMEHTaJbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTUM, CO3/IaHUA KOMIUIEKCHBIX
TKaHEeW COYeTaHHMEeM TEXHOJOTHMH TPEXMEPHOIro OMONMpPUHTHHTA U cKaddoyguHra
JUISL PELIEHUS 3a/1a4 NIEPCOHATU3UPOBAHHON MEIULIMHBI.

CoznlaHue BEKTOPHBIX BaKLMH C LEJIbl0 obecredyeHus: KOMOMHHPOBAHHOM
3amuThl OT Bo3Oyauteneid OPBU, ycraHoBieHue MOJEKYISPHBIX MEXaHU3MOB
¢ynxumonuposanust PHK-conepskanux BUPYCOB, BBI3BIBAIOIIUX OCOOO OIMACHBIE
3a00J1eBaHUS YEJIOBEKA U KUBOTHBIX.

JdemoHcTpanumn

Tabnuuel u cxemsl: «Mcnonb3oBaHuEe MUKPOOPTAaHU3MOB B MPOMBIIUICHHOM
Ipou3BoJCTBE, «KileTouHas nHxkeHepus», «I eHHas HHKEHEPUs».

JlaGoparopHas padora «l3ydyeHne o0bEKTOB OMOTEXHOIOTUI.

IIpakTnyeckas padora «lloaydeHre MOIOYHOKHUCIIBIX IPOLYKTOB.

IKcKkypeusi  «bUOTEXHONIOrMsT — BaKHEWINAs IPOU3BOIAUTENIbHASL CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTMYECKOE IPOU3BOICTBO ).

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
BNOJIOI'MA HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K pPE3yJbTaTaM OCBOCHUS
OoOydJaromMMHCS TPOrPaMM CpPEIHEro o0mero oO0pa3oBaHUsA: JIMYHOCTHBIE,
METanpeIMETHbIE U PEIMETHBIE.

B cTpykType NTMYHOCTHBIX PE3yJIbTATOB OCBOEHHUS MPOrPaMMBbI MO OHUOIOTUU
BBIJICJICHBI CJIEIYIOIINE COCTABISIONINE: OCO3HAHUE OOYYAIOIIMMUCST POCCUNUCKOMN
IPaXKIaHCKON UJICHTUYHOCTU — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOOINPEACIICHUI0, Haluyue Momusayuu K OOy4eHHIO  OWOJIOTHH,
yeleHanpasienHoe pazeumue BHYTPEHHUX YOEKICHUH JHMYHOCTH Ha OCHOBE
KJIFOUEBBIX LIEHHOCTEH W MCTOPUYECKUX TPAJULMI pPA3BUTHS OUOIOTHYECKOTO
3HAHUS, 20MOBHOCHb U CNOCOOHOCMb O00YYAIOIIUXCSl PYKOBOJICTBOBATHCSI B CBOEH
NEATENIbHOCTU 1EHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMH, MPUCYIIUMH CHCTEME
OMOJIOTMYECKOTO  O0pa30BaHUs, Haauyue  NpPaABOCO3HAHUS  DKOJIOTUYECKOU



KYJIbTYPbI, CHOCOOHOCMU CMABUMb TSN U CTPOUTH KMU3HECHHBIC TJIAHBI.

JIM4HOCTHBIE PE3yJIbTaThl OCBOCHUSI MPOTPaMMBbI 110 OMOJIOTMHU JOCTUTAOTCS
B EJIMHCTBE YYEOHON M BOCHHUTATEIBHON JESITEIBHOCTH B COOTBETCTBUU C
TPaAUIIMOHHBIMU POCCUMCKUMHU COIMOKYJIBTYPHBIMU, UCTOPUYECKUMHU U JyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE MpaBWJIAMU U HOPMaMu
MOBEJICHUSI U CHOCOOCTBYIOT TMpOIECCaM CaMOIIO3HAHUs, CAaMOBOCIUTAHUS H
CaMOpa3BUTHS, pa3BUTUS BHYTPEHHEW TMO3UIIMU JUYHOCTH, MATPUOTHU3MA M
YBaXXEHUS K 3aKOHY W IMPaBOIOPSAKY, YEJIOBEKY TPyAa U CTapIIEeMy MOKOJEHUIO,
B3aUMHOI'O YBa)KEHMsI, OCPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIEIUI0 H
TpaauIusIM MHOTOHAIIMOHAIBLHOTO Hapona Poccuiickoit dexpeparuu, npupojae u
OKPYKAIOIIEN CpEE.

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHUS YyueOHOro mpeamera «buomorus»
JIOJKHBI OTPa’KaTh TOTOBHOCTH U CIIOCOOHOCTH 00YYaOIMIMXCSI PYKOBOJICTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEHW TMO3UIIMEH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTUBHBIX BHYTPEHHUX  YOEXKICHHH, COOTBETCTBYIOIIUX
TPAJAUIMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO OOIECTBA, PACIIUPEHUE >XU3HEHHOTO
OTBbITa W OTBITA JEATEILHOCTH B MPOIIECCE peain3allid OCHOBHBIX HaIlpaBJICHUM
BOCITUTATEIILHOU JICATEIIbBHOCTH, B TOM YHCJIC B YaCTH:

1) rpasKaaHCKOro BOCIIUTAHMUS:

c(hOpMUPOBAHHOCTb IPaKAAHCKOM MO3UIIMN 00YyJaIOIIEerocss Kak akKTUBHOTO U
OTBETCTBEHHOT'O WJICHA POCCHUUCKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX IpaB M OOS3aHHOCTEH, yBaKCHUE
3aKOHA W TIPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JESATEIbHOCTH TIPU CO3JaHUU
y4eOHBIX IPOCKTOB, PEIICHUU y4YeOHBIX M IMO3HABATEIBHBIX 3a7a4, BBITIOJHCHHHU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CITIOCOOHOCTh  OMpPENEATh COOCTBEHHYIO TIO3WIIUIO 110 OTHOIICHHIO K
SIBIICHUSIM COBPEMEHHOM KM3HU U OOBSICHATH €€;

YMEHHE YYUTHIBATH B CBOMX JEHCTBUAX HEOOXOJAMMOCTh KOHCTPYKTHUBHOTO
B3aMMOJICUCTBHYS JIIOJICH C Pa3HBIMU YOCKICHHUSIMU, KyJIbTYPHBIMU [IEHHOCTSIMU U
COIIMAIbHBIM TOJIOKEHUEM;

FOTOBHOCTh K COTPYJAHUYECTBY B MPOLIECCE COBMECTHOTO BBHINOJIHEHUS
y4eOHBIX, TO3HABATEIBHBIX W WCCIEIOBATEIbCKAX 3a/1ad, YBaXKUTEIHHOTO
OTHOILIEHHUSI K MHEHHUIO OINIMOHEHTOB MpPH OOCYXKJAEHUU CIOPHBIX BOIPOCOB
OMOJOTUYECKOTO COJICPIKAHMS;

TOTOBHOCTh K TYMaHUTapHOUN U BOJOHTEPCKOMN JAEATEIbHOCTH;

2) NIaTPUOTHYECKOTr0 BOCIIMTAHMS:

chopMHUPOBAaHHOCTH POCCUNCKOM rpa)K1aHCKOM WJICHTUYHOCTH,
MaTpUOTU3Ma, YBAXKEHUSI K CBOEMY Hapojly, YyBCTBA OTBETCTBEHHOCTH NEpe]



Ponunoii, ropmoctu 3a CBOM Kpai, cBOO PoauHy, CBOM S3BIK U KYJIBTYPY,
IIPOIIJIOE ¥ HACTOSIEE MHOTOHAIMOHAIBHOTO Hapoaa Poccun;

[IEHHOCTHOE OTHOIIEHHUE K MPUPOJHOMY HACIEAUIO0 U MaMSTHUKAM MPUPO/IBI,
nocTxeHusiM Poccun B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTHUSX, TPY/E;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHe OWOJOTHM, TOHUMAHUS 3HAYCHHS OWOJOTMHM B TIO3HAHUU 3aKOHOB
MPUPOABI, B dKU3HU YEJIOBEKA U COBPEMEHHOI'O 00ILIECTBA;

uaeitHas yOeXIEHHOCTb, TOTOBHOCTh K CIy>KeHHMIO W 3amure OTeuecTsa,
OTBETCTBEHHOCTH 32 €r0 CyJb0Y;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

OCO3HAHHE TyXOBHBIX LIEHHOCTEN pOCCUICKOTO HAPOAa;

c(hOpMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOT0 TIOBE/ICHMUS;

CIOCOOHOCTh OIICHUBATh CHUTYAllMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUCHTHPYSACH HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHHE YCTOMUYUBOTO OYyAYIIEro;

OTBETCTBEHHOE OTHOILLIEHHE K CBOMM POJUTEIISIM, CO3IaHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO TIPUHSATHUS IIEHHOCTEH CEMEHHOW JKU3HU B COOTBETCTBUU C
TpaauIusMu Hapo 0B Poccun;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETHUYECKOE OTHOIIEHWE K MHUPY, BKIIOYas 3CTETUKY ObITa, HAYYHOTO H
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPY1a, OOIIECTBEHHBIX OTHOIICHHIA;

NOHUMAaHHE 3MOLIMOHAIBHOTO BO3/IEUCTBUSA JKUBOW MPUPOABI U €€ LIECHHOCTH;

TOTOBHOCTh K CAMOBBIP2KEHHUIO B PAa3HbIX BUIAX HCKYCCTBA, CTPEMJICHUE
IPOSIBJISATh KA4€CTBA TBOPUYECKON JTUYHOCTH;

5) ¢usuyeckoro BOCNUTAHUSA, (POPMHUPOBAHUS KYJIbTYPbI 30POBbsI U
3MOIMOHAJIBHOIO 0JIaroNnoJIy4ns:

NOHMMaHWEe U peanu3anus 370poBOro u Oe3omacHoro oOpa3a >KU3HH
(3mopoBoe  TUTaHWE, COOJIOJICHWE TUTHEHWYECKUX TPaBUI W HOPM,
cOQIaHCUPOBAHHBIM PEXUM 3aHATUA U OTHAbIXA, pETyJsipHas (Qu3nYecKas
aKTHUBHOCTB), OEpEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOIO OTHOUIEHUS K
cOOCTBEHHOMY (PU3MUECKOMY U TICUXHYECKOMY 3/I0POBBIO;

NOHUMAHHUE I1IEHHOCTU TMPaBWI HWHAUBUAYAJbHOIO M  KOJUIEKTHBHOIO
0€30macHOT0 MOBE/ICHUS B CUTYAIUSIX, YTPOXKAIOIIUX 370POBBIO U KU3HHU JIFOJICH;

OCO3HAHUE MOCIEICTBUI M HENPUATHUS BPEIHBIX NMPUBBIUEK (YMOTpeOiIeHus
aJIKOT0JIsl, HAPKOTUKOB, KYpEHUS );

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTbH K TPY/ly, OCO3HAHUE IECHHOCTH MacTE€pPCTBa, TPY10It00HUE;

FOTOBHOCTh K AKTHBHOW JESATEIBHOCTH TEXHOJOTMYECKONM W COLMAJIbHOU
HaIpPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSITEIBHO



BBITIOJTHATH TaKyIO JEATEIbHOCTD;

MHTEPEC K pa3InyHbIM cepaM MpoPecCUOHAIBHON AESTENbHOCTH, YMEHHE
COBEpIIaTh OCO3HAaHHBIA BbIOOp Oyaymeld mnpodeccud U Pean30BbIBATH
COOCTBEHHBIE KU3HEHHBIC TUTAHBI,

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHUIO W CaMOOOpa30BaHMUIO Ha
NPOTSKEHUU BCEU KU3HU;

7) 3K0JIOTHY€eCKOT0 BOCTIMTAHMS

HKOJIOTHYECKH 1€J€CO00pa3HOe OTHOILIEHHWE K MPUPOJIE€ KAK HCTOUYHUKY
’KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBaHUS;

MOBBIIICHUE YPOBHSI DKOJOTHYECKOW KYyJIbTYpPhl: MNPUOOpPETEHUE OIbITa
IUIAHUPOBAHUS TOCTYIIKOB UM OIIEHKM WX BO3MOXHBIX TIOCJICICTBUNA ISt
OKPYKAIOIIEN CPEBI;

OCO3HAHME TJI00aIBHOr0 XapakTepa 3KOJOTMYECKHX MpoOiieM M MyTed uX
pelieHus;

CIIOCOOHOCTh HUCIIOJIB30BaTh MPUOOpETaeMble NpPH HU3YYEHUH OHOJOTUU
3HaHUS M YMEHUS TIPpU pEHIeHUH TPOOJEM, CBS3aHHBIX C paIlMOHATBHBIM
OPUPOIONONIb30BaHWEM  (COOJIIOJIEHHEe  TpaBWJI  TOBEICHHUS B MPUPOJE,
HAIPaBJIICHHBIX HAa COXPAaHEHHE PABHOBECHS B JKOCHUCTEMAaxX, OXpaHy BHUJIOB,
IKOCHUCTEM, OHOChEpHI);

AKTUBHOE HENPUATHE JEWCTBUM, MNPHUHOCIIIMX Bpel  OKpYyKarollen
NPUPOJHON cpefie, YMEHHE MPOTHO3MPOBATH HEOIAronmpHsITHbIE SKOJOTUYECKUE
NOCJIEICTBUS MIPEANIPUHUMAEMBIX JEUCTBUI U MIPEAOTBPAILIATH UX;

HAJIU4HUE Pa3BUTOIO SKOJOTHUYECKOTO MBIIUICHUS, SKOJIOTHYECKON KYIbTYpHI,
omnbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIpPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBaTbCS MMH B TO3HABATEIbHOW, KOMMYHUKATUBHOM W COLIMAJIbHOM
PaKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUYECKOU AEATEIbHOCTU 3KOJIOTUYECKOM
HaIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMUA:

c(OpMUPOBAHHOCTh MMPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JHMAJIOTe
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEI0 MECTA B IOJIMKYJIBTYPHOM MHPE;

COBEpPIICHCTBOBAHUE SI3BIKOBOM W YHUTATEIBCKOW KYJIbTYphl KaK CpeACTBa
B3aMMOJICHCTBUS MEXKY JIFOAbMU U NMO3HAHUS MUDPA;

NOHUMaHHue crneuupukn OHOJOTUM KaK HayKd, OCO3HaHUs €€ poJid B
dbopMHUpPOBaHUN PAIMOHAIBPHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEIOCTHOTO
MpEACTaBICHUS 00 OKpYXKalollleM MHUpE KaK O €IUMHCTBE MPHUPOJbI, YEIOBEKa U
oOmecTBa, B TO3HAHWM TPHUPOJHBIX 3aKOHOMEPHOCTEH W pEImIeHUH NpodsieM
COXpaHEHHUs IPUPOHOTO PABHOBECHS;

yOEXKJIEHHOCTh B 3HAYUMOCTU OHMOJIOTHUU JJIsI COBPEMEHHOUN LMBUIU3AIUU !



oOecrieyeHus: HOBOI'O YPOBHSI pPa3BUTUS MEAMUIMHBI, CO3/IaHHE NEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh PEeCypcHble  MpOOJEMbl  Pa3BUTHS
YeJIOBEYECTBA, IOMCKA MyTEl BBIXOJA U3 INIO0ANbHBIX 3KOJOTMUECKUX MPOOJIEM U
oOecrieyeHusi mepexoja K  YCTOWYMBOMY  DPAa3BUTHIO,  PALMOHAIBHOMY
UCIIOJIb30BAaHUIO TPUPOJHBIX PECYpCcOB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OUOJOTMYECKUX 3HAHMM B LEIAX
MOBBIIIEHUS O0IIe KyJNbTypbl, €CTECTBEHHO-HayYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM 4acTH (DYHKIIMOHAJIBLHOM IpaMOTHOCTU OOydaromuxcs, (GpopmupyeMoi
pU U3y4EHUU OMOJIOTUH;

NOHMMAaHHE CYIIHOCTU METOJOB MO3HAHMSI, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTM HCIOJb30BaTh IIOJIy4aeMble 3HAaHUS JUIs aHaiau3a |
OOBSICHEHHUS SIBIICHUN OKPYKAIOUIEro MHUpPA U MPOUCXOASIIMX B HEM U3MEHEHHH,
yMEHHE JenaTh OOOCHOBAaHHbBIE 3aKIIOUYEHHUS HAa OCHOBE HAy4YHBIX (PAKTOB U
MUMEIOIIUXCS TAHHBIX C LIEIBIO MOTYYEHHUs TOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTMYECKHE 3HAHUS JUIS
pelieHus NpooJieM B peabHbIX )KU3HEHHBIX CUTYAIUsX;

OCO3HAHHME IEHHOCTH HAYYHOM MAESTEIBHOCTH, TOTOBHOCTH OCYILIECTBIATH
IPOEKTHYIO U UCCIIEIOBATENbCKYIO AESTEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUH MO OWOJIOTHU B
COOTBETCTBHUHM C KU3HEHHBIMU OTPEOHOCTSIMHU.

METAINPEJMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE pe3ybTaThl OCBOCHUSA yueOHOro mnpeameTa «buoiorus»
BKJIIOUAIOT: 3HAUYMMBbIE [JI1  (OPMHUPOBAHUS MHPOBO33PEHHUS OOYYAIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIEHAYUYHbIE TMOHSITHS, OTpakarollue
[EJIOCTHOCTh HAyYHOW KapTHHBI MHUpa M CHENU(PUKY METOJOB IMO3HAHUSA,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BELIECTBO, HEPrus, SIBICHHE, MPOIIECC,
CUCTeMa, Hay4YHBIM (akKT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHSI,
UCCleOoBaHue,  HAONIONEHHWE, W3MEpEHHe, OKCIePUMEHT U JpYyrue);
YHUBEpCAIbHBIE y4YeOHbIE JelicTBUS (IO3HABATEIbHBIE, KOMMYHHKATHBHBIC,

PEryIsITUBHBIE), o0OecrneuynBaroIIne dbopmupoBaHue G YyHKIIMOHATBHOM
IPaMOTHOCTH ¥  COIHMAJBHONW KOMIIETCHIIMM OOYYarOMIMXCSA;, CIOCOOHOCTH
oOydJarommxcs WCIIOJIB30BATh OCBOCHHBIE MEKIUCUUIUIMHAPHBIE,

MHUPOBO33pPEHYECKNE 3HAHWSI W  yHUBEpPCaJIbHbIC ydeOHBIE JICHCTBUS B
MMO3HABATEILHOW M COLIMATIbHOM MPAKTHUKE.

B pesymbrare w3ydeHus OWOJOTMM Ha YpPOBHE CpPEIHErO0 OOIIero
oOpazoBanHuss y oOyuaromerocss OyayT cpOpMHUPOBaHBI TO3HABATEIbHBIC



YHUBEpCAIbHBIC YUCOHBIC ACHCTBUS, KOMMYHUKATUBHBIC YHUBEPCAIbHBIC YICOHBIC
JCUCTBUS, PETYJISATUBHBIC YHHBEpPCAIbHBIC Yy4YeOHBIC JEHCTBHS, COBMECTHAs
NeSATEeNbHOCTb.

MeranpenMeTHble pe3yJbTaThl OCBOCHHSI MPOTpaMMbl CpEIHEro OOIIero
00pa30oBaHus JOJKHBI OTPAXKATh:

OBaanenne YHUBEpPCATbLHBIMH y4eOHBIMU MO3HABATEJIbHBIMH
NeUCTBUSAMM:

1) 6a3oBbI€ JJOrHYeCKHE JeiCTBHS:

CaMOCTOSITeIbHO  (OPMYNHMpPOBaTH M aKTyaJu3UpoBaTh  MpodiieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TNPH OCBOCHWUW 3HAHWUK TPHEMBI JIOTHYECKOTO MBIILICHUS
(ananu3a, cuHTE3a, CpaBHEHMUsI, KilaccuduKaluu, 0000IIeHUs ), PACKPBIBATh CMBICIT
OMOJIOTUYCCKUX TMOHSATHN (BBIICTATh MX XapaKTEPHBIC MPU3HAKH, YCTAHABIIMBATH
CBSI3H C JIPYTUMU TTOHATHUSIMU);

OTIpENeNATh 1IeNW JACSATEILHOCTH, 3ajaBas MapamMeTpbl W KPUTEPUU HX
JTOCTH)KEHUS, COOTHOCHTh PE3YJIbTaThl ICSITEIBHOCTH C TTOCTABICHHBIMU LIEIISIMU;

UCII0JIb30BaTh OMOJIOTUYCCKUE TTOHITHS I OOBSICHCHUS (DaKTOB U SIBJICHHM
YKUBOU MPUPOJIBI;

CTPOUTH JIOTUYECKHE pPACCYXACHHUS (MHIYKTUBHBIE, IEAYKTUBHBIC, TIO
aHAJIOTUH), BBISBISATH 3aKOHOMEPHOCTH M TMPOTHUBOPEUUS B PaCCMaTPUBAEMBIX
ABJICHUSAX, (DOPMYIMPOBATH BHIBOJIBI U 3aKITIOUEHUS;

IPUMEHSTh CXEMHO-MO/IeJIbHBIE CpencTBa TUTST IpeICTaBlICHUS
CYILIIECTBEHHBIX CBSI3€d M OTHOIICHUI B M3y4aeMbIX OMOJOTHYECKUX OOBEKTax, a
TaKkKe  MPOTHBOPEYUH  PA3HOTO  POJA,  BBIABICHHBIX B Pa3IUYHBIX
MH(POPMAIIMOHHBIX HCTOYHHUKAX;

pa3pabaThiBaTh IUTAH PEIICHUS TPOOJIEMBbI C y4€TOM aHajdu3a MMEIOUTUXCS
MaTepHUAIIbHBIX U HEMAaTePUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBHI B JIEATEILHOCTH, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB
IIEJI5IM, OIICHUBATh PUCKH TMOCEACTBUH JCSITEIbHOCTH;

KOOPJIMHUPOBATh M  BBIMOJIHATH pabOTy B  YCIOBHUSX PEAIbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPHU PEIICHUU )KH3HEHHBIX MTPOOIIEM.

2) 0azoBbIe HCCJIEI0BATENbCKHE TeHCTBHS:

BJIQ/ICTh HABBIKAMHU Y4EOHO-MCCIIEI0BATEIbCKOW M TPOCKTHON eI TEILHOCTH,
HAaBBIKAMH  pa3pelieHus MmpoOJieM, CHOCOOHOCThIO ¥ TOTOBHOCTBIO K
CaMOCTOSITETILHOMY TTOMCKY METOJ/IOB PEIICHUS IPAKTHICCKUX 3a7a4, TPUMECHEHHUIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

WCIIOJIB30BaTh PAa3IUYHBbIC BHUIBI JESITCIBHOCTH 10 TMOJIYYECHUIO HOBOTO
3HAHWSI, €r0 WHTEPHpeTalud, TPEeoOpa3OBaHUI0 W TMPUMEHCHHIO B YYEOHBIX



CUTYallUAX, B TOM YKCJIE IPU CO3[JaHUN YYE€OHBIX U COLIMAIBHBIX MPOEKTOB;

(opMHpOBaATh HAYYHBII TUN MBILUIEHUS, BIaJ€Th HAYYHOU TEPMHUHOJIOTHEMH,
KIJIFOUEBBIMU MTOHATHSIMU U METOJAMHU;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa3oBaTEIbHOU
NEATEIbHOCTU Y KU3HEHHBIX CUTYaIUAX;

BBISIBIIATH IIPUYMHHO-CJIEJACTBEHHBIE CBSI3M M aKTyallM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3Yy €€ pEelICHUs, HAaXOIWTbh apryMEHThl Ui JOKa3aTelIbCTBa
CBOMX YTBEPKIICHMH, 3a/1aBaTh NapaMeTPhl U KPUTEPHUU PELLICHHUS;

AHAJIM3MPOBATh IIOJYYEHHbIE B XOAE pEUIEHUs 3aJauyd pPe3yJIbTaThl,
KPUTHUYECKHU OLIEHUBATH UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

J1aBaTh OLICHKY HOBBIM CUTYallUsIM, OLIEHUBATh TPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh 1EJICHANPABICHHBIA MOUCK TEpPEeHOca CPEeACTB U CIOcOo00B
JENCTBUS B TPO(PECCUOHATIBHYIO CPENY;

YMETh MEPEHOCUTh 3HAHUS B IMO3HABATENbHYIO M TNPAKTUYECKYIO O00JacTH
KU3ZHENECATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX IPEIIMETHBIX 00J1acTel;

BBIJBUTaTh HOBBIE WJIEH, MpPEAJaraTb OPUTHMHAIBHBIE MOJAXOJAbl U PELICHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, IOIMYCKAIOLINE aIbTEPHATUBHBIC PELICHMS.

3) paboTa ¢ unopmaumeii:

OpPUEHTHUPOBATHCS B PA3IMYHBIX UCTOUHHUKAX MH(OpManuu (TekcTe yueOHOro
nocoOus, Hay4YHO-TIONYJSPHOW JUTEepaType, OHOJOTMUECKUX CIIOBapsX M
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0Oa3ax JaHHBIX, B VHTepHeTe), aHAJIM3UPOBATh
MH(POPMAIMIO Pa3INYHbIX BUAOB U (OPM IPEICTABICHUS, KPUTUUECKH OLICHUBATh
€€ JOCTOBEPHOCTh U HEIPOTUBOPEUYHUBOCTD;

(GopMyaupoBaTh 3apPOChl U HNPUMEHATH PA3IMYHbIE METOJbI NPU TOUCKE U
otbope Omosornueckoit mHGOpPMAIUU, HEOOXOIUMON ISl BBITIOJIHCHHS y4EeOHBIX
3azay;

npuoOpeTaTh OMNBIT MCHOJb30BaHUS HMH(POPMAIIMOHHO-KOMMYHUKAaTHBHBIX
TEXHOJIOI'MH, COBEPIIEHCTBOBAThH KYJIbTYPY aKTUBHOI'O MCIIOJIB30BAHUS PA3JIMYHbBIX
ITIOMCKOBBIX CHUCTEM,;

CaMOCTOSITEILHO ~ BbIOMpaTh  ONTHUMaJbHYIO  (GOpMy  IpeICTaBICHUS
ouonornueckoil nHPopmauu (Cxembl, TpaduKy, AUarpamMMmbl, TaAOIHIIBI, PUCYHKH
H JIpyroe);

UCIIOJIb30BaTh HAY4YHbIM f3BIK B KadeCcTBE CpeACTBA HpU pabore C
Oouonornueckoil umHpoOpManuen: MPUMEHSATh XUMHUUYECKHE, (PU3NYECKHE U
MaTeMaTHUYeCKue 3HAKU W CUMBOJIBL, (hopmynbl, aOOpeBHaTypy, HOMEHKIATYDY,
UCIIOJIB30BaTh M INpeoOpa3oBbIBaTh  3HAKOBO-CHMBOJMYECKHE  CpEICTBA
HarIJIAIHOCTH;



BJIQJCTh  HABBIKAMH  pACIIO3HABAHUS M 3alUTHl  WHGOpMAIIHH,
MH(OPMAIMOHHON 0€30MaCHOCTH JIMYHOCTH.

OByajieHHe YHUBEPCATBHBIMH KOMMYHUKATHBHBIMHU J1€CTBUSAMM:

1) o6meHue:

OCYIIECTBIISITh KOMMYHHUKAIIUH BO BCeX cdepax KU3HHU, aKTUBHO y4aCTBOBAThH
B JMAJIOT¢ WU JTHUCKYCCHUHU 1O CYIIECTBY OOCYyXIaeMod Tembl (YMEHHE 3a]1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKICHUS OTHOCHUTEIHHO BBIMIOJHEHUS TMpejiaracMon
3aJ1ayd, YYMTHIBaTh MHTEPECHI U COTJIACOBAHHOCTh MO3WIIUNA APYTHX yYaCTHUKOB
Juanora Win JUCKYyCCHH);

pacno3HaBaTh HEBEpOadbHBIC CpPEACTBA OOIIEHWS, IMOHWMATh 3HAYCHHE
COIIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHUS KOH(DJIMKTHBIX CHUTYaIlUi,
YMETh CMSTYaTh KOH(JIUKTHI U BECTH ITEPETOBOPHI;

BJIQJICTh PA3JIMUYHBIMHU CIIOCOOAMM OOIICHUS W B3aUMOJCHCTBUS, IMOHUMATh
HaAMEPECHUS JIPYTUX JIFOACH, MPOSIBIIATh YBAXKUTCIBHOE OTHOIICHHE K COOCCETHUKY
U B KOPPEKTHOU (hopMe GOpMYITHPOBATH CBOU BO3PAKCHHS;

pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOKO TOYKY 3pPEHHUS C HUCIOJB30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI IeSITEIbHOCTD:

MOHUMATh M HCIOJBb30BaTh MPEUMYIECTBA KOMAaHIHON M MHIMUBHUIYyaIbHOU
paboTHI MPHU pelIeHUH OMOJIOTUYECKON MPoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh
NIPUMEHEHHS TPYNIOBBIX (OPM B3aUMOICHCTBUS IIPH pElICHUU y4eOHOH 3aauH;

BBIOMpATh TEMAaTUKy M METOJIbI COBMECTHBIX NEWCTBUU C YUYETOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEH Ka)I0Tro YieHa KOJIJIEKTHBA;

NPUHUMATh 1€TM  COBMECTHOW  JCSTENBHOCTH, OPraHW30BBIBATH U
KOOPJIMHUPOBAaTh JCUCTBUS MO €€ JOCTHKCHHUIO: COCTaBJISATh IUIAH JIEMCTBUM,
pacupenensiTh poiu ¢ Y4ETOM MHEHUNW YYaCTHUKOB, OOCYXIaTh pPE3yJbTaThl
COBMECTHOM pabOTHI;

OIICHMBATh KauyeCTBO CBOETO BKJAJla W KAXKIOTO ydYaCTHUKA KOMAaH/Ibl B
001Ut pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npenjaraTtb HOBBIE MPOCKTHI, OILICGHWBATh HJEHU C TO3WUIMH HOBH3HBI,
OPUTHHAIBHOCTH, IPAKTUIECKON 3HAYMMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TMOBEACHUE B PAa3IMYHBIX
CUTYaIUSX, TPOSBIIATh TBOPUECTBO U BOOOpaKeHUE, OBITH MHUITUATUBHBIM.

OBy1aleHUe YHUBEPCATBHBIMHU PEryJISTUBHBIMHU NeHCTBUAMM:

1) camoopranu3amms:

UCIIOJIb30BaTh OWOJIOTUYECKHE 3HAHWUS JUISl BBISBICHUS MpoOIeM H HX
pEIICHHS B )KH3HEHHBIX U YUCOHBIX CUTYaITUsX;

BHIOMpAaTh HA OCHOBE OWMOJOTHYECKUX 3HAHUU IIE€JIEBbIE W CMBICIOBBIC
YCTAaHOBKM B CBOWX JEHCTBUSX M MOCTYIKAX MO OTHOIICHWIO K YKUBOW MPHUPOJIE,



CBOEMY 3JI0POBBIO U 3J0POBBIO0 OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYULIECTBIIATH ITO3HABATEIBHYIO NESITENbHOCTD, BBISBIATH
npoOJieMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3a7a4l B 00pa3oBaTeIbHOMN
NEATEIIBHOCTU Y KU3HEHHBIX CUTYaIUAX;

CaMOCTOSITEJIbHO ~ COCTABJIATH IUIAH pPELIEHUs NpodiieMbl €  y4ETOM
HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEHN U MPEANOUTCHHUII;

JaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacIMpATh paMKHU Y4eOHOTO ITpeMETa Ha OCHOBE JIMYHBIX MPEATIOYTEHUH;

JieaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTb OTBETCTBEHHOCTH
3a pElICHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO W MPOSBICHUIO HIMPOKOW HJPYAUIMU B
pa3HbIX 00JIaCTAX 3HAHUW, TOCTOSHHO TOBBIIIATH CBOM 0OOpa3oBaTeNIbHBIA U
KYJbTYPHBI YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyallUsIM, BHOCUTb KOPPEKTUBBI B JEATEIBbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJbTATOB LIEJISIM;

BJa/JI€Th  HAaBbIKAMU  [O3HABATEJIBHOM  peQIeKCMH  KaKk  OCO3HAHUs
COBEpIIAEMBIX JEHUCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaHUM, MCMOJB30BaTh MPHUEMBI pedIeKCUU JUIsl OIEHKU CHUTYallud, BBIOOpa
BEPHOTO PEIICHUS;

YMETh OLICHUBAaTh PUCKH W CBOEBPEMEHHO NPHUHUMATh PEHIEHUS IO HUX
CHUKEHUIO;

OPUHUMATh MOTHBBI M AapryMEHThl JAPYIMX MpPH aHAIU3E PE3YIbTATOB
NEeATEIbHOCTH;

3) npuHsiTHE Ce0sT M APYTIUX:

NPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKH U IOCTOUHCTBA;

IIPUHUMATh MOTUBBI WM APTryMEHTbl APYTUX IPU AaHAJIU3E PE3YyJIbTaTOB
NEeATEIIbHOCTH;

pU3HABATh CBOE MPABO M MPABO JAPYTUX HA OIMUOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C O3UIMU JPYTOro YeJIoBeKa.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHble pe3yslbTaThl OCBOCHHUA COJACP)KaHUS Y4eOHOTO Mpeamera
«buonorusi» Ha yriayOJAEHHOM YpPOBHE OpPHEHTHUPOBAaHbBI Ha OOecCledYeHue
npopuiapHOro  00yueHHMs ~ oOydarommxcs  Omosiorud. OHHM  BKIIOYAFOT:
crienududeckue I OMOJOTHH HAyYHBIC 3HAHMS, YMEHHUS M CIIOCOOBI IEHCTBHH 110
OCBOCHHMIO, UHTEPIPETALIMK M MPeoOpa30BaHUIO 3HAHUHN, BUJBI AEATCIHHOCTH IO
MOJYYCHUIO HOBBIX 3HAHUW U UX MPUMEHEHHIO B PA3IMYHBIX YUE€OHBIX, a TAKXKE B
peaNbHBIX KU3HEHHBIX cuUTyauusx. [IpenmeTHbie pe3ynabTaThl MPEACTABICHBI IO



rojiaM U3y4eHwusl.

[IpeameTrHbie pe3ynbTaThl OCBOCHHS ydeOHOro npenmera «buomorus» B 10
Kj1acce JOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUW O MECT€ U pOJIU OHOJOTUU B CHCTEME
€CTEeCTBEHHBIX HAayK, B (JOPMHUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MHUpPa, B
MO3HAHWM  3aKOHOB NPHUPOABI W  pEUIeHUH TOpoOJIeM  palMOHAIBHOTO
MPUPOAOIIONIB30BaHUSA, O BKIIaJIE POCCUMCKUX U 3apyOekKHBbIX YUEHBIX B Pa3BUTHE
Ouojoruu,

BJaJICHUE CHCTEMOM OHOJIOTMYECKHX 3HaHWi, KOTOpas  BKJIIOYAET:
OCHOBOIOJIAraromue OHOJIOTMYEeCKHEe TEePMHUHbBI W MOHATUS (KU3Hb, KIIETKa,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOpPEryJilus, CaMOBOCIPOU3BEACHHE,
HACJIEICTBEHHOCTh, M3MEHYMBOCTb, POCT M pPa3BUTHE), OUOJIOTMUYECKHUE TEOPUH
(xnerouynas teopus T. llIBanna, M. llIneiinena, P. BupxoBa, xpomocoMHas Teopust
HacinencrBeHHoctu T. Moprana), yuyenuss (H. W. BaBunmoBa — o meHTpax
MHOrooOpa3uss ¥  TMPOUCXOXKACHHUS  KYJIbTYPHBIX  pPacTeHMi),  3aKOHBI
(ennHOOOpa3usi MOTOMKOB TNEPBOTO MOKOJEHUS, PACIICIJICHUSI, YUCTOTHl T'aMeT,
HE3aBHUCHUMOTr0 HacienoBaHus [. Menjaens, TrOMOJIOTHYECKUX PAJIOB B
HacJICACTBEHHOU U3MCHYUBOCTHU H. n. Bauiosa), IIPUHLIUIIBI
(KOMIIJIEMEHTAPHOCTH);

BJIAJICHUE OCHOBHBIMM METOJAAMU HAYYHOI'O TMO3HAHHUS, HUCIIOIb3YEMBIX B
OMOJIOTUYECKUX HCCIEOBAHUSX JKUBBIX OOBEKTOB (OMHUCAaHUE, H3MEpEHHE,
Ha0JII0/IeHNE, SKCTIEPUMEHT);

YMEHHUE BBIJIEIATh CYIIECTBEHHbIE IPU3HAKU: BUPYCOB, KIETOK MPOKApPUOT U
AYKapuOT, OJHOKIJIETOYHbIX W MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHUCIE
OakTepwuii, r(puOOB, pacTEHUH, JKUBOTHBIX M YEJIOBEKA, CTPOCHHSI OPIaHOB M CUCTEM
OpraHOB pAacCTEHM, JKMBOTHBIX, 4YEJIOBEKA, MPOLECCOB KU3HEIEATEIbHOCTH,
NPOTEKAIOIINX B OpPraHM3Max PAacTeHUM, )KUBOTHBIX U UYEJIOBEKa, OMOJIOTHYECKUX
MpoIeccoB: 0OMeHa BemecTB (MeTabonmn3M), TMPeBpaIIeHUsI YHEPTUU, OPOKEHHS,
aBTOTPO(GHOTO U reTepoTPOPHOTO TUMOB MUTAHUSA, POTOCUHTE3a M XEMOCHUHTE3a,
MUTO3a, M€i03a, raMeTorenesa, 3MOpHoreHes3a, MOoCTIMOPUOHAIBHOIO Pa3BUTHA,
Pa3MHOXXEHUSI,  WHJIMUBUAYAJIIbHOTO  pPa3BUTHS  OpraHu3Ma  (OHTOI€HE3a),
B3aUMOJIEHCTBHSI T€HOB, T'€TEPO3UCaA, UCKYCCTBEHHOTO 0TOODA;

YMEHUE YCTaHABIMBATh B3aMMOCBSA3M MEXKIY OpPraHOMJaMH KIETKH M HX
(GYHKIUSAMHA, CTPOCHHEM KIETOK pa3HBIX TKaHeW W WX QYHKIUAMH, MEXKITY
OpraHamMM M CHUCTEMaMHU OpPraHOB y pPAaCTEHUM, >KUBOTHBIX M 4YEJIOBEKA M UX
GYHKIUAMHA, MEXAY CHUCTEMaMW OpPraHOB M WX (DYHKIHUSAMHU, MEXKIY O3TalaMu
oOMEHa BEMIECTB, ATaraMH KJIETOYHOTO IUKJIA U KU3HCHHBIX ITUKIIOB OPTaHU3MOB,
ATanaMu 3MOpPUOHAJILHOTO PAa3BUTHS, TE€HOTUIIOM U (PeHOTUNOM, (EHOTUIIOM U
(dakTOopaMu cpeibl OOUTAHUS;



YMCHHE BBISBIATh OTIMUNTEIBHBIC MPU3HAKU JKUBBIX CHCTEM, B TOM YHCIIC
pacTeHUH, )KUBOTHBIX U YEJIOBEKa,;

YMEHHE WCIOJIb30BaTh COOTBETCTBYIONINE aPTyMEHTHI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIUKY JJIsi JOKA3aTeIhCTBA POJCTBA OPTAaHMU3MOB Pa3HBIX
CUCTEeMATHYECKUX TPYIIIT;

YMEHHE pelIaTh OMOJIOTHYEeCKUE 3a/1a9H, BBISBIISATH MPUINHHO-CIICICTBEHHBIE
CBSI3M MY UCCIICTYEMBbIMH OMOJIOTHYCCKUMH MPOIIECCAMHU | SIBJICHUSAMHU, JCJIaTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHUH TOJYYCHHBIX PE3yIbTaTOB;

YMCHHE BBITIOJIHATH JA0OpPATOPHBIE M TPAKTUYECKHUE pPabOTHI, COOIIOAATH
npaBuia mpu padbore ¢ yueOHbIM U J1a0OpaTOPHBIM 000PYI0BaHUEM;

YMCHHE BBIJBUTATh THUIOTE3bI, TPOBEPATh X IKCICPUMEHTATIHLHBIMU
cpenctBamu, GOPMYIHPYS IEdb HCCISAOBAHUS, aHAJIU3UPOBATH IOJYYCHHBIC
PE3YNIBTATHI U JCNIaTh BEIBOIBL;

yMEHHE YYacTBOBAaTh B yue€OHO-UCCIEI0BATEIbCKON paboTe 1Mo OHOJIOTHH,
DKOJIOTUM W MEJHUIIMHE, MPOBOJMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
NyOJIMYHO  TPEJACTaBIATH  TOJYYCHHBIC  pE3yJbTaThl HAa  YUYCHHYCCKUX
KOH(EpEHIUSX;

YMCHHE OIICHUBATh JTUYECCKHE AacCIeKThl COBPEMCHHBIX HCCIICIOBAaHUN B
obnmactu  OWONOTMM M MEIULUUHBI  (KJIOHUPOBaHWE,  HMCKYCCTBEHHOE
OIUTOIOTBOPEHHE, HANPABIEHHOE H3MEHEHHWE I'€HOMa M CO3/laHhe TPAHCTEHHBIX
OpraHU3MOB);

yMEHHE OCYHIECTBJISTh OCO3HAHHBIM BbIOOp Oynymied mnpodeccruoHaabHOM
JESTENBHOCTH B 00JacTH OMOJOTUU, MEAUIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEIBCKOT0 XO3SMCTBA, MHUIIEBOM MPOMBIIIICHHOCTH, YIIYyOJISITh MO3HABATEIHHBIN
MHTEpEC, HAIIPaBJICHHBIN HAa OCO3HAHHBIN BHIOOP COOTBETCTBYIOIICH MPOhEeCcCHu H
NPOJOJKEHUE OMOJIOTHYECKOT0 O00pa3oBaHUs B OpraHU3alUSIX CPEIHETO
podeCcCHOHATBLHOTO U BBICIIIETO 00pa30BaHUs.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUsI ydeOHOro mpenmera «buomorusi» B 11
Klacce NOIKHBI OTPAKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUW O MECT€ U POJU OWOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHON
KapTUHBI MHpa, B TO3HAHUM 3aKOHOB MPHUPOABI M PEHICHUH SKOJIOTHYECKUX
mpo0JeM dYelnoBeYeCTBa, a TakKe B PEIICHHH BOMPOCOB PalMOHAIBHOTO
MPUPOAOIIONB30BaHUSA, U B (POPMUPOBAHUH IIEHHOCTHOTO OTHOIIEHUS K MPHUPOJIE,
OOIIECTBY, YEIIOBEKY, O BKJIQJ€ POCCHUCKUX M 3apYyOC)KHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OHOJIOTHH;

YMEHHE BIAJETh CHCTEMOW OHMOJOTHYECKUMX 3HAHHWM, KOTOpas BKIIOYACT
OTIpEJICICHNs] W TOHWMAHHWE CYIIHOCTH OCHOBOIOJIATAIONIUX OWOJIOTHIECKUX
TEPMUHOB M TOHSATUU (BHUI, 3KocucTeMa, Ouocdepa), OMOIOTHYECKHE TEOpUU



(aBomrounonHas teopust Y. JlapBuHA, CUHTETUYECKAs TEOPHs IBOJIIOLMH), YUCHHUS
(A. H. CesepiioBa — 0 nyTsIX U HampaBieHusx 3Botonuu, B.1. Bepnaackoro — o
ouocdepe), 3akoHbl (reHetuueckoro paBHoBecus [[x. Xapau u B. BaitnOepra,
3apopsimieBoro cxojactesa K. M. bopa), npaBuna (munumyma HO. JluOuxa,
AKOJIOTUYECKON THpaMuibl SHEpPTruM), rumnotesbl (rumote3a «mupa PHK» V.
I'unGepra);

yMEHUE  BJIaJICTh  OCHOBHBIMH  METOJlaMH  HAy4YHOrO  TO3HAHWI,
UCIOJIb3yeMbIMU B OMOJOTMYECKUX HCCIIEIOBAHUSAX )KUBBIX OOBEKTOB M SKOCHCTEM
(onucanue, u3MepeHue, HaOJIOIeHHEe, SKCIIEPUMEHT), CocoO0aMH BBIABICHHUS W
OIICHKH aHTPOIIOTE€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHHE BBIACNIATH CYIIECTBEHHbIE TNpPU3HAKUA: BHUIOB, OHOre€OIEHO30B,
KOCUCTEM U Ouochepsl, CTAOMIM3UPYIOLIEro, ABMXKYIIETO U Pa3pbIBAIOIIETO
€CTECTBEHHOTO otbopa, aJIONAaTPUYECKOTO u CUMIIATPUUECKOTO
BU1000pa30BaHUs, BIUSHUS JIBUKYIIUX CHJI DBOJIIOIMU HA TeHO(OH]T OMYJIAIUH,
PUCTIOCOOJIEHHOCTH OPTraHU3MOB K cpejie 0OMTaHUs, YepeAOBaHUs HAIPaBICHUM
HBOJTIOIUH, KPYTOBOPOTA BEIIECTB M MOTOKA SHEPTUH B SKOCUCTEMAX;

YMEHHE YCTaHABJIMBATh B3aUMOCBSI3M MEXAY IMpoIlleccaMu HBOJIIOIUH,
JBIDKYIIIUMU CUJIAaMH aHTPOIIOTeHe3a, KOMIIOHCHTAMH Pa3JIUYHBIX JKOCHCTEM U
PUCTIOCOOJIEHUSMH K HUM OPTaHU3MOB;

YMEHUE  BBIABIATH  OTJIMUWTENbHBIE  TNPU3HAKH  JKUBBIX  CHCTEM,
PUCTIOCOOJIEHHOCTh BUJOB K Cpefie OOMTaHus, aOMOTHMYECKHX U OMOTHYECKHX
KOMITIOHEHTOB ~ DKOCHUCTEM, B3aUMOCBA3€Hd OpPraHu3MOB B  COOOIIECTBAX,
AHTPOIIOrE€HHBIX U3MEHEHUI B 3KOCUCTEMAX CBOEU MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOUIME apPTryMEHThI, OHOIOTHYECKYIO
TEPMUHOJIOTUIO U CUMBOJIMKY JJISI JI0KA3aTEIbCTBA POACTBA OPraHU3MOB Pa3HbBIX
CUCTEMATHYECKUX TPYII, B3aUMOCBSI3M OPTaHU3MOB U Cpeibl OOUTaHUS, ETUHCTBA
YeJIOBEYECKUX pac, HEOOXOJUMOCTH COXpPAaHEHHUS MHOT000pasusi BHIOB U
AKOCHUCTEM KaK yCIIOBHSI COCYIIECTBOBAHUS NPUPOIBI U YETIOBEYECTRA;

yYMEHHUE pellaTh OMOJOTHYECKUE 3a/1a4H, BBIABISITH IPUUYUHHO-CIIEICTBEHHBIE
CBSI3M MEX]Y UCCIIETYEMBIMH OMOJIOTHYECKUMH MPOIIECCAMH U SIBIICHUSMH, JIeJaTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUU MOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBITIONHATH JA0OpATOPHBIE U TPAKTHYECKHE PalOTHI, COOMIOAATH
mpaBwiIa nmpu paboTe ¢ yueOHBIM U Ja00PaTOPHBIM 00OPYIOBAHHUEM;

YMEHUE BBIJBUTaTh THUIOTE3bl, MPOBEPITh HX IKCHEPUMEHTAIBLHBIMU
cpenctBamu, GOpMYNIHpYS 1ETb HCCIEAOBAHUS, AHAJIM3UPOBATH MOJIYYCHHBIC
pe3yAbTaThI U JeNaTh BEIBOBI,

YMEHUE YYacTBOBATh B y4e€OHO-UCCIEA0BATENbCKON paboTe Mo OHOJIOTHH,
SKOJIOTUM U MEIMIIMHE, MPOBOAMMON Ha 0a3e IIKOJBHBIX HAy4YHBIX OOILECTB, U
nyOJIMYHO  TPEACTaBISATH  IOJYYEHHBIE  PE3yJbTaThl HAa  YYCHUYECKHUX



KOH(epeHUHUsX;

YMEHHE OIIEHUBATh TUIIOTE3bl U TEOPUU O MPOUCXOKIACHUH KU3HU, YETIOBEKA
U 4YEJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUAX M CIOCO0AX MPEIOTBPAILCHUS
ro0anbHBIX U3MEHEHUH B Ouocdepe;

YMEHHE OCYUIECTBISATh OCO3HAHHBIM BbIOOp Oyayuieil mpodeccuoHanbHON
JEeSATENbHOCTU B 001aCTH OMOJIOTUH, SKOJIOTUH, TPUPOAOIOIb30BAHNUS, MEIULIUHBI,
OMOTEXHOJIOTUH, TICUXOJOTUH, BETEPUHAPHM, CEIBCKOIO XO35MCTBA, MUIIEBOM
MPOMBIIIEHHOCTH, YIAyONsATh MO3HABAaTEIbHBIM HWHTEpEC, HaIpaBiICHHBIA Ha
OCO3HAHHBIKH  BBIOOP  COOTBETCTBYIOIIEH  mMpodeccud U MNPOAOCHKEHHE
OMOJOrMYecKOro 00pa3oBaHusl B OpraHU3alUsX CPEeIHEro MPO(EecCHOHANBHOIO U
BBICIIIETO 00pa30BaHMUs.



TEMATHUYECKOE IINTAHUPOBAHUE

KounuecTBo yacon DJIeKTPOHHBIE
Ne ni/m HaunMeHoBaHue pa3feioB U TeM (uu¢poBbIe)
} NPOrpamMMbI Beero | KoHTpoubHble | IIpaKTHYeCKHE | o5ha30paTennHbIe
padoThI padoThI pecypebi
1 buonorus kak Hayka
2 JKuBbIe cUCTEMBI M X H3YUCHHE
3 buonorus knerku 1 0.5
4 XuMu4eckas OpraHu3aIs KIeTKH 10 1
) Crpoenne u QyHKIIUU KIETKA 8 1
6 OOMeH BeIlIecTB U MPEBpaIcHAE 9 1 1
9HEPTUU B KIIETKE
H
7 aCJIeIICTBeHIjI.aSI nHpOpMAIUS U 9 1 05
peanu3aims e€ B KIIeTKe
JKU3HEHHBIN LUK KIIETKA 6 1
Crpoenne 1 pyHKIIHHM OPTaHU3MOB 17 15
10 Pa3smMHOKEHHE M pa3BUTHE OPraHU3MOB 8 1.5
1 I'enernka — HayKa O HACIEACTBEHHOCTH U 5 1 05
M3MEHYNBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIICACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH N3MEHUYNBOCTH 1
14 I'enervka yenoBeka 1 0.5
15 Cenexuust opraHU3MOB 1 1
16 buorexHonorus u CHHTETHYECKas 4 1
ononorus
17 PesepBHOE Bpems 1
OBHIEE KOJIMYECTBO YACOB 110 ITPOT'PAMME 102 15 13




MNOYPOUYHOE INVTAHUPOBAHMUE

KoauyecTBo 4acoB DJIeKTPOHHBIE
Ne Tema ypoka K Hara nudposbie
n/n Beero ouTpoibHble | IIPaKTHYECKHE | y3vyepps | oOpasoBaTebHbIE
padoThI padoThI pecypebi
1 Buronorust kak KOMILIEKCHAsI HAyKa M KaK 1
4acTh COBPEMEHHOTO O0IIECTBa
JKuBbie cuCTEMBI U UX CBOWCTBA 1
YpoBHEBasi OpraHu3alus >KUBbIX CUCTEM 1
4 Hctopust OTKPBITHS U H3YYEHHS KIIETKH. 1
Kunerounas teopus
Metobl MOJIEKYJIAPHON U KJIIETOYHON
ouomnoruu. [Ipaktiudeckas padora «3yucHne
5 METOJIOB KJIETOYHOU OHOJIOTHH 1 05
(xpomarorpadus, anmexrpodopes, '
nuddepeHianbHoe HeHTpUyrupoBaHue,
[I1IP)»
6 XUMHUUECKUN COCTaB KIETKU 1 1
7 MuHepaapHbBIE BEIECTBa KIIETKH, UX 1
OumosornyecKas poib
OpraHudvecKue BemecTBa KIETKA — OeIKH.
8 JlabopaTopHas paboTta «OOHapyx eHne 1 0.5
OEITKOB C IMMOMOIIIBIO KA4eCTBEHHBIX PEaKITUii»
9 CsoiicTBa, KaccuuKanys u GyHKIIN 1
OenkoB
10 Opranndveckue BeIecTBa KIETKA — 1
YTIIEBOIBI
11 OpraHndeckue BeIecTBa KIETKA — JMINBI 1




Hyxneunossie kucnotsl. JTHK u PHK.
JlabopaTtopHas pabota «/ccnenoBanue

12 HYKJICMHOBBIX KHCIIOT, BBIJICTICHHBIX U3 05
KJIETOK Pa3IMYHBIX OPTaHHU3MOBY

13 Crpoenne u ¢pynkuuu ATO. Ipyrue
nykneozuarpudocdarer (HTD)

14 CexBenupoanue JJHK. Meronbsl reHoMUKH,

TPaHCKPUIITOMHKH, TIPOTEOMHUKH

15 Mero/ipl CTPYKTYpHOH OHOJIOTHH

16 Tumnst k1erok. [Ipokapuornyeckas KieTka
CrpoeHne SyKapuOTHIECKON KIETKH.

17 [paktuyeckas pabora «/3yueHne cBOICTB 0.5
KIIETOYHON MEMOpaHbI»

18 IToBepXHOCTHBIN amnmapaT KIETKH
OnHoMeMOpaHHBIC OPTaHOH B! KJICTKH.

19 [IpakTudeckas padora «M3ydyeHre ABHKEHUS 0.5
LUTOILIA3Mbl B PACTUTEIBHBIX KIIETKAX»

[TonyaBTOHOMHBIE OpPraHOUIbI KIIETKU:

20 MUTOXOHJPUH, InacTuabl. JlabopaTopHas 05
pabora «lVccaenoBanue ma3Monu3a u '
JeTIa3MOJIN3a B PACTUTENBHBIX KIIETKAX)

21 HememOpanHubie opraHOHIBI KICTKH

22 Crtpoenne u QyHKIUH sipa
CpaBHHTENBHAS XaPAKTEPUCTHKA KIETOK

23 aykapuort. JlabopaTtopHas pabora «3y4ueHne 0.5
CTPOEHHMS KJICTOK Pa3IMYHbIX OPraHU3MOBY
AccUMMWITALNS ¥ JUCCUMMIISILINS — JIBE

24 CTOpPOHBI MeTabonu3Ma. Tursl oOMeHa

BemecTB. Jlaboparopnast padora «/3yueHune
KaTaJIUTHYECKOH aKTUBHOCTH (hepMEeHTOB (Ha




npuMepe aMuIa3bl UIIU KaTaJ'Ia3I)I)»

depMeHTaTUBHBIH XapaKTep peaKiuii
KJeroyHoro merabonusma. Jlabopatopras

25 pabora «H3y4yenue GpepMeHTaTHBHOTO 0.5
pacIeruieHus IepoKCcHIa BoJAOpoia B
PaCTHTENBHBIX U )KUBOTHBIX KJIETKaX»
26 Benku-akTHBaTOpPHI U OETKU-HHTHOUTOPBI
27 ABTOTpOQHBII THIT 0OMEHA BEIECTB
28 ®doTocuHTE3
XemocunTe3. JlaboparopHas padora
29 «CpaBHeHHe nporeccoB (pOTOCHHTE3A U 0.5
XEMOCHHTE3a»
AnHas’poOHbIe OpraHu3Mbl. Bujibl OpokeHusI.
30 JlabopaTtopHas padora «CpaBHEeHHE
MPOIIECCOB OPOXKEHUS U JIBIXAHUS
31 AdpoOHBIE OpTaHU3MBL. JTaITbl
SHEPreTUYECKOro oOMeHa
BHeprus MeMOpPaHHOTO IPaJIMeHTa IPOTOHOB.
32 Cunre3 AT®: padora nmporonHon ATd-
CUHTa3bI
33 Peakunu MaTpUYHOIO CHHTE3a
34 Tpauckpumnims — maTpuuHbld cuHTe3 PHK
35 TpaHcHsMsS 1 €€ Tarbl
36 KomupoBanne amuHokucioT. Pois pubocom B
OnocuHTE3e Oenka
37 OpraHu3zaius reHoMa y pOoKapHoT U
3YKapPHOT
38 MorekynspHbIe MEXaHU3MbI 3KCIIPECCHU
TEHOB Y DYKapHOT
39 Bupycel — BHeksieTouHbIe (POPMBI KU3HU U 0.5




obnuratHble napasuTsl. [IpakTiHueckas
pabora «Co3iaHue MOJICITH BUPYCa»

BupycHble 3a001eBaHus YENOBEKA,

40 JKUBOTHBIX, PACTEHUI

41 Ha"oTrexHo0ruu B OMOJIOrMU ¥ MEIUIIAHE

42 JKu3HeHHBIH IUKIT KIETKA

43 Matpuunstii cuare3 JJHK
Xpomocomsl. JlabopatopHas pabora

44 «M3ydeHne XxpoMOCOM Ha IOTOBBIX 0.5
MUKpOIpenapaTax»

45 Jlenenve KIIETKH — MUTO3
Tunbl kiieTok. KapuoknHes U HTUTOKUHES.

46 JlabopaTtopHas pabora «HabroneHrne MmuTo3a 05
B KJIETKAaX KOHYMKA KOpEIIKa JIyKa (Ha '
TOTOBBIX MHUKPOIIpEapaTax)»

47 Perymsmmst >kM3HEHHOTO ITUKIIA KIIETOK

48 Oprasu3M Kak €IuHOE 1eJ10e

49 Txanm pactennii. JlabopaTopHas padora 05
«3yueHne TKaHEeW pacTeHUI '

50 TkaHu )KUBOTHBIX M YeoBeka. JlabopaTtopHast 05
pabota «/3yuenne TkaHel )KUBOTHBIX) '
Opransl. Cuctembl opranos. JlabopaTopHas

51 pabota «l3y4ueHre opraHoB I[BETKOBOT'O 0.5
pacTeHus»

52 Omnopa Tena opraHu3MOB

53 JIBmKeHre OpraHu3MOoB

54 [Mutanue oprann3mMoB

55 [IuTanue MO3BOHOYHBIX )KHBOTHBIX.

HI/IH_IGB apuTCiibHasA CUCTEMa YCJIIOBCKaA




56 JpIxanue opraHu3MOB 1
57 JIpIXaHuE MO3BOHOYHBIX KUBOTHBIX U 1
YeloBeKa
58 TpaHCIIOPT BELIECTB Y OPraHU3MOB 1
59 KposeHnocnas cucrema mo3BOHOYHBIX 1
’KMBOTHBIX M YEJIOBEKa
60 Beienenue y opraHu3MoB 1
61 3aimuTa y OpraHu3MoB 1
62 HNmMMmyHHas cucteMa yenoBeka 1
63 PaznpaxuMocTh 1 perysius y opraHu3MoB 1
64 I'ymopasnbHas peryJisius 1 SHIOKpUHHAS 1
CHCTEeMa XMBOTHBIX M YETOBEKa
65 ®dopMBI pa3MHOXKEHHUSI OPTaHU3MOB 1
66 [TosoBoe pasMHOKEHUE 1
67 Meiio3 1
I'amerorenes. OOpazoBaHue U pa3BUTHE
68 OJIOBBIX KJIeTOK. JlabopaTopHas paboTa 1 05
«M3ydeHne cTpoeHHs MOIOBBIX KIETOK Ha '
TOTOBBIX MHKPOIIpENIapaTax»
69 WunuBuyansHOe pa3BUTHE OPraHU3MOB — 1
OHTOTCHE3
70 3akJiaKa OpraHoB U TKaHEW U3 1
3apOJIBIIEBBIX JIMCTKOB
Poct u pa3ButHe xuBoTHBIX. JIabopaTopHas
71 paboTa «BrIgBIIEHIE TPU3HAKOB CXOJCTBA 1 0.5
3apOJIBIIICH TO3BOHOYHBIX JKUBOTHBIX)»
Pa3MHOKeHWE U pa3BUTHE PACTEHUH.
72 JlabopaTopHas paboTta «CTpoeHre OpraHoB 1 0.5

PAa3MHOXKCHU BbICHINX paCTeHPIfI»




I/ICTOpI/ISI CTAaHOBJICHUA U PA3BUTUS T'CHETUKU

73 1
KaK HayK{
OCHOBHBIE OHSITHS U CUMBOJIBI T€HETHKH.
74 JlabopaTtopHas pabota «JIpo3oduia kak 1 0.5
O0BEKT TEHETUUCCKHUX HCCIICIOBAHUI
3aKOHOMEPHOCTH HaCIIeIOBAHUS IPH3HAKOB.
MoOHOTrHOPUIHOE CKpELMBaHKE.
75 [Ipaktuyeckas padora "H3y4yenue 1 0.5
PEe3yJIbTaTOB MOHOTHOPUIHOTO CKPEIIMBAHUS
y npo3odubr”
76 HI/ITO.HOI‘I/I‘ICCKI/IC OCHOBBI MOHOFI/I6pPIJIHOFO 1
CKpEIIMBaHHUS
77 Ananmsupyromee ckpenmBanue. Hemomnnoe 1
JOMHWHHUPOBAHUEC
JurnbpuaHoe ckpermpanue. IIpakrryueckast
78 pabota «l3yueHue pe3yabTaToB 1 0.5
JUTUOPUIHOTO CKPEIMBAHUS Y IPO30(DUIIBI»
79 [uTonornueckue OCHOBBI IUTHOPUITHOTO 1
CKpEIINBaHUS
80 CleruieHHOe HaClIeJOBaHHE IIPU3HAKOB 1
81 XpOMOCOMHAsT TEOPHS HACIEICTBEHHOCTH 1
82 I'enernka nona 1
83 ['eHOTHIT KaK ETOCTHAS CHCTEMA 1
84 I'enernyeckuii KOHTPOJIb PA3BUTHS PACTCHHI, 1
JKUBOTHBIX U YETIOBEKA
85 M3meHunBOCTh NPU3HAKOB. Buasl 1
HU3MEHYUBOCTH
86 MomudurkannoHHass U3MEHYUBOCTh 1
g7 BapuanuoHHbIil psij U BapralioHHAs KPUBasL. 1 0.5

JlabopaTopHas pabota «/ccnenoBanue




3aKOHOMEPHOCTEH MOAN(HUKAIMOHHON
n3MeHunBocTu. IlocTpoeHne BapHanOHHOro
psAla 1 BapUuallMOHHOM KPUBOW»

88

I'eHoTunuueckas U3MEHYHUBOCTb.
KombOunaTtuBHas H3MEHUYHUBOCTE

89

MytanuoHnHast U3MeH4YUBOCTh. IIpakTrueckas
pabota «MyTaluu y 1po30Q bl (Ha TOTOBBIX
MHKpOIIperiapaTax)»

0.5

90

3aKOHOMEPHOCTH MYTAIIMOHHOIO IIpoIlecca.
DOIUreHeTuKa 1 JIIUTEHOMHUKA

91

I'eneruka genoBeka. [Ipaktndeckas padora
«CocTtaBleHre U aHATIM3 POJOCTIOBHOW

0.5

92

Meroapl METUITMHCKOM T€HETUKHU

93

3HayeHne MeJUIINHCKON T'€HETUKHU B
MPEIOTBPAIICHNHN U JICUCHUH MeHETHICCKIX
3a00JIeBaHMi YeI0BeEKa

94

OcCHOBHBIE TTOHATHS CENEKIINH.
JlabopaTtopHas pabota «/3yueHune copToB
KyJIbTYPHBIX PACTEHHUH U IOPO TOMAIITHUX
YKUBOTHBIX)

0.5

95

MeTonb! CeNeKITMOHHON PabOoTHI.
JlabopaTopHas pabota «/3ydeHne MeTo0B
CEJEKIUU PACTEHUI»

0.5

96

JocTukeHus cenekuuu pacTeHUN u
XKHUBOTHBIX. [IpakTryeckas pabora
«IpuBHUBKa pacTCHUII»

97

COXpaHeHI/Ie, HU3YUYCHUC U UCIIOJIB30BAHUC
TCHCTUYCCKUX PECYPCOB

98

Brorexnonorus kak Hayka ¥ OTpacib
npousBozcTBa. [IpakTuyeckas padora

0.5




<<I/I3y‘IeHI/Ie 00BEKTOB OMOTEXHOIOT I

OCHOBHEIE HampaBJICHUA CHHTETHUYCCKOMI

% ouooruu !
100 XpoMocOMHast U TeHHAsI MHKEHEpUs 1
101 MenuiuHcKue OMOTEXHOIOIHH 1 1
102 Pe3epBHBIiT ypoOK. HOBT?pCHPIC, 00o0111IeHNE, 1
cHCTeMaTu3alMs 3HAHHI
OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 102 15 13.5







