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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no yudeOHOMy mnpeamety «buonorus» (nanee - Ouosorus) Ha
YpOBHE cpeaHero oOiiero oopa3zoBaHusi pazpaboTaHa Ha ocHoBe DeneparbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii @eaepaununy,
OI'OC COO, Konuenuuu mnpenojaBanus ydeOHoOro mnpeamera «buonorus» wu
OCHOBHBIX TOJIOKEHUH (penepanbHoil paboueill mporpaMMbl BOCITUTAHUS.

VYyeOubiii npeamer «buonorus» yriyonéHHoro ypoBHs uzyudenus (10-11
KJIACChI) SIBJISIETCS OAHUM M3 KOMIIOHEHTOB MpeaAMeTHON obmnactu «EcTecTBeHHO-
HayuyHble mnpenMerb». CornacHo mnonoxenusm OI'OC COO npodunbHbIe
yueOHbI€ MpEIMEThI, U3yyaeMble Ha YriayOJEHHOM YPOBHE, SIBISIIOTCS CIIOCOOOM
muddepennmanu  O0y4eHUsT Ha YpPOBHE CpelHero oOiiero oOpa3oBaHus U
NpHU3BaHbl 00ECHEeYUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIMM, CPEIHUM
o01mM, cpeJHUM MpodecCUOHATBHBIM U BBICIIUM OOpa3zoBaHueM. B To ke Bpems
KOKIbI W3 O3TUX Y4YEOHBIX TIPEIMETOB JOJDKEH OBITh OpPUEHTHPOBAH Ha
NPUOPUTETHOE pEIICHHE 00pa30BaTENIbHBIX, BOCIUTATEIBHBIX W PAa3BUBAIOIINX
3a/lay, CBSI3aHHBIX C MpodopHeHTaleil o0ydarmMuXcss M CTUMYJIUPOBAHHEM
UHTEpeca K KOHKPETHON 00JIacTM HAyYyHOTO 3HAHUS, CBSI3aHHOTO C OHOJIOTHEH,
MEIUIMHOM, SKOJOTHEH, TICUXO0JIOTHEHN, CIOPTOM HJIKM BOEHHBIM JIEJIOM.

[Iporpamma mo yuyebHOMy mpeamery «buonorus» ma€r mpeacraBieHUE O
HeNMM M 3aja4ax u3yuyeHusi ydeOHoro mnpeamera «buonorus» Ha yriyOoiaEéHHOM
ypOBHE, onpeeseT o0s3aTebHOe (MHBAPUAHTHOE) NMPEAMETHOE COJIEPIKaHUE, €T0
CTPYKTYpUpPOBaHHME II0 pa3denaM M TeMmaM, paclpeleseHue Mo Kiaccam,
PEKOMEH/yeT TMOCJIeI0BaTeIbHOCTh U3Y4YEHUsI y4eOHOTO Marepuana Cc y4ETom
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBA3€H, JIOTMKA Y4eOHOro Ipoiiecca,
BO3PAaCTHBIX OCOOGHHOCTEW oOydaromuxcs. B mporpamme 1o Owonoruu
peanu3oBaH MPUHIMUII TPEEMCTBEHHOCTH C HM3y4Y€HHEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpa3oBaHus, Ojarojmaps 4YeMmMy IIPOCMaTPUBACTCS
HAIPAaBJICHHOCTh Ha  MOCJENyIolee pa3BUTHE OWMOJOTHYECKUX  3HAHUM,
OPUEHTUPOBAHHBIX Ha (POPMHPOBAHHE €CTECTBEHHO-HAYYHOI'O MHUPOBO33pPEHUS,
HKOJIOTMYECKOT0 MBIIIIEHUS, IMPEACTABICHU O 340pOoBOM o0Opa3e JKHW3HHM, Ha
BOCIIMTAHHE OEPEKHOTO OTHOIICHUS K OKpyKarolled mnpupoaHoil cpeae. B
nporpaMme Ho OHOJIOTMH TakXe IOKa3aHbl BO3MOXXKHOCTH Y4YEOHOro mpeamera
«buonmoruss» B peanuzammu TpeboBanuit DPIOC COO K MIAHUPYEMBIM
JUYHOCTHBIM, METANpPEeJIMETHBIM M NPEIMETHBIM pe3yibTaTaM OOy4YeHHs U B
(GopMUPOBAaHUM OCHOBHBIX BHUIOB Y4eOHO-TIO3HABATEIBHOW  JESATEIBHOCTH
Oo0y4aroUIMxcs MO OCBOCHUIO COJAEpKAHMS OMOJOTHYECKOro oOpa3oBaHHs Ha
YPOBHE CpeAHero o61ero 0opa3oBaHusl.

VY4eOnpiii npeamet «buonorus» Ha ypoBHE CpeaHEro oOIero oopa3oBaHUs
3aBeplIaeT OuOJIOTMYECKOe oO0pa3oBaHUME B IIKOJIE W OPUEHTHPOBAH Ha
pacliMpeHre U yriyojieHne 3HaHUi oOydarouiuxcs O KMBOM MPHUPOJE, OCHOBAX
MOJIEKYISIPHOM W KJIETOYHOM OMOJIOTMH, SMOpPUOIOTUHA M OHOJOTUU pPA3BUTHS,
IE€HETHKH, CEJIEKIIUU, OMOTEXHOJIOT U, IBOJTIOLMOHHOTO YUYEHHS U IKOJIOTHH.



N3yuenue yueOHoro mpeamera «buosorus»» Ha YriyOJIEHHOM YpPOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYaIOIIMXCS K IMOCHEAYIOIEMY IOIYyYEHUIO
OMoJIOrM4ecKoro  o0pa3oBaHUsi B By3aX M OpraHU3alUiX  CPEJHETro
npodeccruoHanbHOro 00pa3zoBanusa. OCHOBY €ro coepKaHHUsl COCTaBIsAET CUCTEMaA
OMOJOTMYECKUX  3HAHUM, TMONYYEHHBIX TpPU HU3YYEHUH  OO0y4aroIHUMHUCS
COOTBETCTBYIOLIMX CHUCTEMATHYECKUX Pa3fesioB OMOJIOTMU Ha YPOBHE OCHOBHOIO
oOmero obpazoBanusi, B 10—11 kmaccax 3Tv 3HaHUA TONy4arOT pa3ButHe. Taxk,
paclIMpeHbl W YIUIyOJIeHbl OWOJIOTMYECKHE 3HAHUS O PACTEHUSX, MXUBOTHBIX,
rpubax, OaKTepusix, OpraHU3Me€ 4YeJIoBeKa, OOIIMX 3aKOHOMEPHOCTSIX >KU3HH,
JIOTIOTHUTENIBHO BKIIFOUEHBI OMOJIOTUYECKHUE CBEJCHUS PUKIIAIHOTO U TTIOUCKOBOTO
XapakTepa, KOTOpble MOKHO HCIOJIb30BaTh KaK OPUEHTHUPHI ISl MOCIETYIOUIETO
BbIOOpa mpodeccun. Bo3moxkHa Takke HHTErpanus OMOJOTHYECKHX 3HAHUU C
COOTBETCTBYIOIIUMHU 3HAHUSAMH, TMOJTYUYCHHBIMH OOYYAIOIIMMUCS TPU H3yYECHUH
bu3UKH, XUMUH, Teorpaduu U MaTEMaTHUKH.

CtpykTypa mnporpamMmmbl 1o yueOHOMY mnpeamery "buornorus" orpaxkaer
CUCTEMHO-YPOBHEBBIM M JBOJIOIMOHHBIA TOAXOABl K W3YyYEHHUIO OHOJIOTHU.
CornacHo UM, U3y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpPHBIE ISl AKUBbIX
CUCTEM Pa3HOTO YPOBHSI OpraHU3alllH, SBOJIIOIMHA OPraHMYECKOTro MUpa Ha 3emie,
COXpaHEeHHUs OHMOJIOTUYECKOro pa3HooOpa3us 1utaHeTsl. Tak, B 10 kiacce
U3YYarOTCSl OCHOBBI MOJIEKYJSIPHOW W KJIETOYHOW OWOJIOTHH, SMOpPHOJIOTHH U
OMOJIOTUN DPA3BUTHSA, T€HETHUKUA U CEJICKI[MU, OMOTEXHOJOTUU U CHUHTETHYECKOU
OMOJIOTHH, aKTyaIM3UPYIOTCS 3HAHMUS OOy4alomuxcs Mo OOTaHUKE, 300JI0THH,
aHatomuu, Gusmosoruu ueioBeka. B 11 kiacce u3ydaroTcs 3BOJIOLHMOHHOE
y4eHHE, OCHOBBI SKOJIOTHH U y4eHHE 0 Ouocdepe.

VYyeOubiii  mpeamer  «buonorus»  mpu3BaH  00ECHEYUTh  OCBOCHHE
oOy4JaromuMHCs OMOJIOTHYECKUX TEOPUH U 3aKOHOB, MJICH, TPUHIIUIIOB U MIPaBUJI,
JIe)KAIMX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPa, 3HAHUU O
CTPOEHUHU, MHOrooOpa3uv MU OCOOCHHOCTSAX KJIETKHU, OpraHWU3Ma, IOMYJIAINH,
OMOIIEH03a, SKOCUCTEMBI, O BBIIAIOMINXCA HAYYHBIX JOCTHXKEHUSX, COBPEMEHHBIX
MCCJIEIOBAHUSX B OMOJIOTHH, IPUKJIAAHBIX aCleKTaxX OMOJornYecKux 3HaHui. s
pa3BUTHS U TONJCPKAHMUS HHTEpeca OO0ydaromuxcs K OHOJOTHM Hapsay co
3HAYUTENIbHBIM 00BbEMOM TEOPETHUUECKOTO MaTepuaia B COJEPHKAHUU MPOrpaMMBbI
1o OHMOJIOTUH MPEAYCMOTPEHO 3HAKOMCTBO C UCTOPHUEN CTAHOBJICHUS M Pa3BUTHS
TOM WM WHOW 00JacTH OMOJIOTMH, BKJIAJIOM OTEYECTBEHHBIX U 3apyOEKHBIX
YVYEHBIX B pEIICHUE BAXHEHIITUX OUOJIOTHIECKUX U IKOJIOTUIECKUX TTPOOIIEM.

Henp nzyuyenus yueOHoro npeamera «buonorus» Ha yriiy0JI€HHOM YpOBHE —
OBJajicHuE  OOy4YarolMMHCS  3HAHUSIMH O  CTPYKTYPHO-(DYHKIHMOHAIbHOU
OpraHu3alMy >KUBBIX CHUCTEM pPa3HOr0 paHra M NOpUOOpETeHHE YMEHHU
MCIIOJIb30BaTh 3TU 3HAaHUS B ()OPMUPOBAHUM HMHTEpPECa K ONpe/eNEHHON 001IacTu
npoeCCUOHANbHON AESATEIbHOCTH, CBSI3aHHOW C OMOJIOTHMEH, WIM K BBIOOpY
y4eOHOT0 3aBEJICHUS ISl IPOJOJKEHUS OMOIOrHYECKOro 00pa3oBaHuUs.

JlocTikeHue 1enu u3ydeHuss ydeOHoro mnpeamera «buonorus» Ha
yriayOJa€HHOM YpOBHE 00€CIIEUMBAETCS PELIEHUEM CIIEIYIOIINX 3a/1a4:



OCBOCHHUE OOYYaIOIIUMUCS CUCTEMbI OMOJOTMYECKUX 3HAHHUI: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPUSX, KOHIICTIUAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
MpaBUiIaX, COCTABISIONINX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KAapTUHY MUPA; O
CTPOCHHMHM, MHOTO00pa3ud U OCOOEHHOCTAX OHOJIOTUYECKHX CHCTeM (KIIeTKa,
OpraHu3M, MonyJsiius, BUA, OMOreoLeHos3, ouocdepa); 0 BEIAAIOIINXCS OTKPBITHUAX
Y COBPEMEHHBIX UCCJIEIOBAHUAX B OUOJIOTHH;

O03HAKOMJICHHE OOYYalolUXCd C METOJaMH TO3HAHUSI KUBOW MPHUPOJIBIL:
UCCJIEI0BATEILCKUMHU  METOJaMU  OMOJIOTMYECKHX HayK (MOJEKYISIpHOW U
KJIIETOYHOM OWOJIOTUH, HMOPHUOJIOTMU W OWUOJOTUU PA3BUTHS, TEHETUKH U
CeJIeKIIMM, OWOTEXHOJIOTUM M CHHTETUYECKOW OMOJIOTHUH, MaJCOHTOJOTHH,
DKOJIOTUM);  METOJIaMH  CaMOCTOSATEJIbHOTO  TMPOBEACHUS  OMOJOTHYECKUX
uccienoBaHuid B yaboparopud U B npupoje (HaOJIoJaeHue, H3MEpeHue,
AKCTIIEPUMEHT, MOJICIIMPOBAHME);

OBJIQJICHUE OOYYaIOIUMHUCS  YMEHUSIMU: CaMOCTOATENIBHO  HaXOJUTh,
aHAJTM3UPOBATh M HCIOJIb30BaTh OMOJOTHYECKYI0 HWH(POPMAIUIO; IOJIb30BATHCS
OMOJIOTMYECKON TEPMHUHOJIOTHEH W CHMBOJIMKOW, YCTaHABJIMBATh CBS3b MEXKIY
pa3BUTHEM OHWOJIOTUM ¢ COIMAIBbHO-D)KOHOMHYECKUMH U  DKOJOTUYECKUMU
npoOjieMaMH YeJIOBEUeCTBA; OILICHWUBATH IOCIEJCTBUSI CBOCH JESATEIBLHOCTH TIO
OTHONICHUIO K OKpY’KaloIllel NpUpOAHOU cpejie, COOCTBEHHOMY 3/I0POBBIO H
3I0POBBIO  OKPYXKAIOIIUX JIIOJIEH; OOOCHOBBIBAaTH U  COOJIIOaTh  MEpHI
npoQUIAKTUKY UHPEKIIMOHHBIX 3a00JeBaHUM, MpaBUia MOBEACHUS B MPUPOJE U
oOecrieueHusi 6€30MaCHOCTH COOCTBEHHOM >KU3HEICATEIHHOCTA B YpPE3BBIYANHBIX
CUTyallUsiX TMPUPOJHOTO W TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHBIC HAYUYHBIE OTKPBHITUS B 00J1aCTH OMOJIOTHH;

pa3BHUTHE Y O0YYAIOMIMXCS WHTEIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
B TpOIleCC€ 3HAKOMCTBA C BBIJAIOUIUMUCA OTKPBITHSIMH ¥ COBPEMEHHBIMH
UCCJICIOBAHUSAMH B OWOJIOTHH, PEHIaEMBIMH €10 MpoOJeMaMu, METO0JIOTHEH
OMOJIOTUYECKOTO UCCIIeIOBAHMS, IPOBEICHUS AKCIIEPUMEHTATBHBIX
MCCJICIOBAHUM, PEIICHHUS] OMOJIOTHYECKUX 3a7a4, MOJACIUPOBAHUS OMOTOTHIECKUX
00BEKTOB U MPOIIECCOB;

BOCIIUTaHUE Y 00YyJarONIMXCs [IEHHOCTHOTO OTHOMICHHS K KHBOW MPUPOJIC B
[IEJIOM M K OTJEIbHBIM €€ 00bEeKTaM U SABJICHUSIM; (OPMUPOBAHUE IKOIOTHIECKOM,
TeHETHYECKOW TpPaMOTHOCTH, OOIIeHl KyJIbTyphl TOBEJAEHUS B MPHUPOJE;
MHTErpaluy €CTEeCTBEHHO-HAYYHBIX 3HAHU;

npuoOpeTeHne  O0y4alomMMUCS ~ KOMIETEHTHOCTH B palMOHAITBHOM
MIPUPOJIONOIB30BAHUHN (COOJIOIEHUE MPAaBUI MOBEACHUS B MPUPOJE, OXPaHbI
BHJIOB, SKOCHCTEM, OHMOC(hEephl), COXPAaHEHUH COOCTBEHHOTO 3JIOPOBBS U 370POBbS
OKpyXKaroumux Jrojeid (coOmogeHuss Mep NpodUIAKTUKH — 3a00J€BaHMUIA,
obOecrnieueHre OE30MACHOCTU >KU3HEACATEIIbHOCTH B YPE3BBIYANMHBIX CHUTYAIUSIX
MPUPOJIHOTO M TEXHOTEHHOTO  XapakTepa) HA OCHOBE HCHOJIb30BaHUS
OMOJIOTUYECKUX 3HAHUIN U YMEHHUH B MOBCEIHEBHOU JKU3HH;

CO3/IJaHU€ YCJIOBUN JJIsi OCO3HAHHOI'O BBHIOOpA OOYYAIOIIMMUCS WHIUBUAY-
albHOM  00pa30BaTENbHOM TPAEKTOPUH, CIIOCOOCTBYIOLIECH MOCIEAYIOIIEMY



po(heCCHOHATFHOMY CaMOOMPE/ICICHUI0, B COOTBETCTBUHU C WHAWBHIYaTbHBIMH
MHTEpEcaMu U MOTPEOHOCTIMU PETHOHA.

OO611ee yucIo YacoB, OTBEJICHHBIX HA U3y4YE€HHE OMOJOTMU Ha yriayOJeHHOM
YpOBHE cpeliHero oliero oopaszoBanus, coctariser 204 yaca: B 10 kiacce — 102
yaca (3 gaca B Hezento), B 11 knacce — 102 gaca (3 yaca B HEAEIO).

OT60p opraHu3anmoHHbBIX (HOPM, METOJOB U CPEACTB OOyUeHHs] OMOJIOTUU
OCYILIECTBIISIETCS C Y4ETOM CIenu(PUKU ero CoAepKaHus W HANpaBICHHOCTH Ha
OPOAODKEHNE OWOJIOTMYECKOr0 00pa3oBaHUS B OpPraHHU3AIUSAX CpPETHETO
po¢eCCUOHAILHOTO U BBICIIIETO 00pa30BaHMUS.

O0s3aTenbHBIM yCIOBUEM MTPU 00YYEHUH OMOJIOTUU Ha YIIIyOJIEHHOM YpOBHE
SBIISIETCSl TIPOBEJICHUE JA0OPATOPHBIX M TMpakTUYecKux pador. Taxxke ydactue
00y4aroNINXCs B BBHITIOJTHEHUH MPOEKTHBIX W y4eOHO-UCCIIEIOBATENBCKUX padoT,
TEMaTHKa KOTOPBIX OMNpEAENseTCS YYHTeJIeM Ha OCHOBE  HMMEIOIIUXCS
MaTepUATBHO-TEXHUYECKUX PECYPCOB U MECTHBIX TPUPOTHBIX YCIOBHIA.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Conepxanue nporpaMmbl, BBIIEIEHHOE KYPCUBOM, HE BXOJUT B MPOBEPKY rOCYAAPCTBEHHOW MUTOTOBOM aTTeCTalluU
(T'HA).

Tema 1. buoJsiorusi Kak HayKka

CoBpemenHasi Ouosioruss — KOMIUIEKCHasi Hayka. KpaTkas uctopus pa3Butusi Ouojoruu. buonornyeckue HaykKd U
u3ydaeMbie UMH MpoosieMbl. DyHIaMeHTAIbHBIC, MPUKIIAHBIC U ITOUCKOBBIEC HAYYHBIC UCCIICIOBAHUS B OMOJIOTHH.

3HadeHue Ouosioruv B GOPMUPOBAHUHM COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTuHbl Mupa. [Ipodeccuu, cBsizaHHbIe
c Ouornorueil. 3HaueHuWe OMOJOTMM B TMPAKTUYCCKOW JESATEIBHOCTH 4YEJOBEKa: MEIUIIMHE, CEeIbCKOM XO3SHCTBE,
MPOMBIIIIEHHOCTH, OXPaHe MPUPO/IbI.

JemoHcTpanuu

[Moptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [apsun, Y. I'apseit, I. Mennens, B. N.
Bepuanckuii, U. I1. [1aBnos, . 1. Meunuxos, H. 1. Basunog, H. B. Tumodees-Pecorckuii, JIx. Yorcon, ®. Kpuk, JI. K.
benses.

Tabnuuel u cxembl: «CBsi3b OMOJIOTUU C APYTUMU HayKamuy, «CucteMa OMOIOTUYECKUX HAYKY.

Tema 2. 7)KuBble cUCTEMBI U MX U3Y4YeHHE

JXKuBbie cucTemMbl Kak MpeaMeT usydeHus Omosioruu. CBOMCTBA JKMBBIX CUCTEM: €IMHCTBO XMMHUYECKOTO COCTAaBa,
JUACKPETHOCTh M  LEJIOCTHOCTb, CIIOXKHOCTb U  YHOPSAOYEHHOCTH CTPYKTYpPBI, OTKPBITOCTh, CaMOOPTraHU3aLHus,
CaMOBOCIIPOU3BECHUE, PA3IPAKUMOCTh, U3MEHUUBOCTD, POCT U Pa3BUTHE.

YPOBHM OpraHu3alvy >KUBBIX CUCTEM: MOJIEKYJISIPHBIA, KJIETOYHBINA, TKAHEBBIA, OPraHU3MEHHBIN, IOIYJISALUOHHO-
BUJIOBOM, HSKOCHUCTEMHBIN (OmoreoreHoTuueckuii), Ouochepusiif. I[lporecchl, mpoucxoasmue B JKUBBIX CHCTEMaXx.
OcHoBHBIC Tpu3HaKW kuBoro. JKu3Hb kKak (opma cymecTBoBaHus MmaTepun. Hayku, m3ydaromue >KUBbIE CHCTEMBI Ha
Pa3HbIX YPOBHSIX OpraHU3aIUU.

N3yyenne kuBBIX cucteM. Meroasl Ouonmornueckod Hayku. HaOmioneHue, wu3MeEpeHHe, OSKCIEPHUMEHT,
chCTeMaTh3anus, MeTaaHanu3. [loHsITHE O 3aBUCHMMOM MW HE3aBUCUMOM NepemMeHHOHW. l[lmaHnumpoBaHHWe >KCIIEpUMEHTA.
[ToctanoBka u npoBepka runote3. Hynesas runoresa. [Tonsitre BEIOOpKHU U €€ 1OCTOBEpHOCTh. Pa30poc B OMOIOTrMYeCcKuX
naHHbIX. OLEHKa TOCTOBEPHOCTH MOJYUYEHHBIX pe3yJbTaToB. [[pHUnHbI UCKaKEHUsT pe3ybTaTOB dKcniepuMenTa. [lonsitue
CTaTUCTUYECKOTO TECTA.



JemoHcTpanuun

Tabmuipl u cxembl: «OCHOBHBIE MPU3HAKHU KU3HUY», «buonornueckue cucteMbl», «CBONCTBA KUBOW MaTepUM»,
«YPOBHU OpraHu3allii XUBOW HpUPOAbDY, «CTPOEHHUE KXKUBOTHOM KIETKW», «TKaHU >KMBOTHBIX», «CHUCTEMBI OpPraHOB
YeJIOBEYECKOro opranuzmay, «buoreonenosy, «buochepar», «MeToabl u3ydeHus >KMBOM NPUPOIBI».

O6opynoBaHue: 1abopaTopHOe 000pyAOBaHUE ISl TPOBEACHUS HAOMIOICHUHN, U3MEPEHUM, SKCIIEPUMEHTOB.

IIpakTuyeckasi padora «l/Icroap30BaHUE PA3IMYHBIX METOJO0B MPU U3YUEHUH )KUBBIX CHCTEM).

Tema 3. buoJsiorusi KiieTku

Knerka — cTpykTypHO-(QYHKIIMOHANbHAS eAuHUIA XkuBOro. Mcropus oTkpeiTHs KieTku. PaGotel P. I'yka, A.
Jlerenryka. Knetounast reopus (T. llIsanu, M. lIneiiaen, P. BupxoB). OCHOBHBIE MOJIOKEHUS COBPEMEHHOM KJIETOYHOM
TEOPHH.

MeTtoapl MOJEKYISPHON M KJIETOYHOW OMOJIOTHU: MUKPOCKOMUS, XpoMartorpadus, eKTpodopes3, METOJI MEUEHBIX
aToMoB, nuddepeHnransHoe HEHTPU(DYTrUpoOBaHHUE, KYJIbTUBUPOBAHUE KIETOK. M3yueHue QuUKCUPOBAHHBIX KIEMOK.
OnexTpoHHast MUKpockonusi. Kongokanbhas mukpockonus. Bumanvhoe (npudxcuznenHoe) uzyyerue Kiemox.

JemoHcTpanuun

IToptpetsr: P. I'yk, A. Jleenryk, T. [lIBann, M. lllneitaen, P. Bupxos, K. M. bap.

Tabnmuupr u cxembl: «CBETOBOM MHKPOCKOI», «DNEKTPOHHBIM MHKpockom», «lMcTopusi pa3BUTHS METOIOB
MUKPOCKOITUI».

O6opyoBaHue: CBETOBOM MUKPOCKOI, MUKPOTPENapaThl PACTUTENIbHBIX, J)KUBOTHBIX U OaKTepUATbHBIX KIETOK.

IlpakTuueckass padora «lM3ydyeHne MeETOMOB KIETOYHON Ouosoruu (xpomartorpadmus, dieKkTpodopes,
muddepennmansaoe neHTpudyruposanue, [TLIP)».

Tema 4. Xumnueckasi OpraHu3anus KJIETKH

XUMHYECKUA COCTaB KIETKU. Makpo-, MUKPO- W YJIBTPAMHUKPOIEMEHTHL. Boma m €€ posib Kak pacTBOPUTEINS,
peareHTa, y4acTue B CTPYKTYPUPOBAHHUM KJIETKH, TEIUIOPETYIsiUUU. MUHEpalIbHbIE BEIIECTBA KIETKU, UX OMOJOTrHYecKas
poJib. POnp KATHOHOB M AaHMOHOB B KJIETKE.

Oprannyeckue BelecTBa KIeTKU. buonorndeckue nonumepsl. benku. AMUHOKUCIOTHBIN cocTaB 0enKkoB. CTPYKTYpPHI
6enkoBoi Monekyibl. [lepBuuHas cTpykTypa Oenka, menTuaHas CBsi3b. Bropuunasi, TpeTnyHas, Y4eTBEPTHUHAS CTPYKTYPHI.
Henatyparusi. CorictBa 6enkoB. Knaccudukarus 6enkoB. buonorndeckue GyHkimum 60enKkoB. [IpuoHul.

VYrneBoasl. MoHOCaXapuabl, TUCAXapUIbl, OJUTOCAXapuabl M moiaucaxapuasl. OOmmi miaH cTpoeHus U (pusuko-
XAMHUYECKUE CBOMCTBA yrieBoa0B. bronornyeckue GpyHKIMH yriIeBOIOB.



Jlununel. 'mppodunbHO-rUApOdOOHBIE cBoWcTBa. Krnaccubpukauus nunuao. Tpuriuuepuasl, (ochomunuasl,
BOCKH, cTepoujipl. buonormdeckue QyHkuuu nunuaoB. OOume cBOHCTBa OUOJIOTMUECKUX MEMOpaH — TEKYYecTb,
CIIOCOOHOCTH K CaM03aMbIKaHUIO, TOTYIPOHUIIAEMOCTb.

HyxnennoBele xucnotel. JIHK w PHK. Crpoenne HyknenHoBeix kucinor. Hyxneoruasl. IlpuHiun
koMmiiemeHnTapaoctu. [IpaBuno Yapradpda. Crpykrypa IHK — nBoiinas cnupanb. MecToHaxoxaeHHEe U OMOIOTHYECKUe
dbynkuun JTHK. Bugst PHK. ®yukiuu PHK B kietke.

Crpoenue wmoisekynsl AT®. Makpospruueckue cBsizu B Mosiekyine AT®. buonornueckue ¢yHkuuun ATO.
BoccranoBineHHble MEepeHOCUMKU, WX (YHKIUU B KIETKE. /[pyeue wnykieozuompugocgpamer (HTD). CexkBeHUpoBaHHE
JHK. Memoowsi eenomuku, mpanckpunmomuxu, npomeoMuKu.

CtpykTypHass Ouonorusi: OuoxumMuueckue M Ouo(pU3MYECKUE HCCIEAOBAHMS COCTaBa W MPOCTPAHCTBEHHOM
CTPYKTYpbI OMOMOJIeKyl. Mooenuposarnue cmpyKmypsl u QYHKYULL OUOMONEKYI U UX Komniekcos. Komnvromepnuiii ousaiin
U Op2aHU4eCcKuti cunmes OUOMONEKY U UX HENPUPOOHBIX AHATI0208.

JemoHcTpanuu

IToptpetsr: JI. [Tonunr, x. Yorcon, @. Kpuk, M. Yunkuuc, P. @pankiun, @. Conrep, C. [Ipy3unep.

Huarpammel: «PacnpenerieHre XMMHUYECKHX 3JIEMEHTOB B HEXHBOM Npupoae», «PacmnpeneneHne XUMHUYECKUX
AJIEMEHTOB B JKUBOU IPUPOIEY.

Tabnuuet u cxemsl: «lleproguyeckas TadauIa XUMUYECKUX IEMEHTOBY, «CTpoeHUE MOJIEKYIIbI BObI», «BemecTsa
B cOCTaBe OpraHu3MoB», «CTpoeHne MOoJeKynbl Oenka», «CTpyKTypbl O€IKOBOW MOJIEKYJbI», «CTpOEHHE MOJIEKYII
yIIeBOJ0BY», «CTpoeHue MONEKyYN JIUNUA0BY, «HykienHoBbie KUCHOTBDY, «CTpoeHue Monekyinbl ATD».

O6opynoBaHue: XUMHYECKas TIOCya U 000py10BaHHE.

JladopaTopHasi padoTa «O0HapyKeHHE OCITKOB C TTOMOIIIBIO KAYECTBEHHBIX PEAKITHI».

JlabopaTopHasi padora «VccineqoBaHue HYKJIEMHOBBIX KUCIIOT, BBIJICJIEHHBIX U3 KIIETOK Pa3JIUYHBIX OPTaHU3MOBY.

Tema 5. CTpoeHue 1 yHKINH KIETKH

Tunsl KIETOK: dyKapuoTHueckasi U mpokapuotudeckasi. CTpykTypHO-(yHKIIMOHAIBHBIE 00pa30BaHUS KICTKH.

Crtpoenne mpokapuoTudeckoil kietku. Kierounas crenka Oakrtepuit u apxeil. OCOOEHHOCTH CTPOCHHUS
rerepoTpoHOM 1 aBTOTPOPHOM MPOKAPUOTHUECKUX KIETOK. MecTo U poJib IPOKapHoOT B OMOLIEHO3aX.

Ctpoenre u (QYyHKIIMOHMpPOBAHWE DJYyKapHOTHYeCKOM KieTku. [lmasmarmueckass wmemOpana (Tutazmanemma).
CrtpykTypa miazMaTideckoi MeMOpaHbl. TpaHCIOPT BEIIECTB Yepe3 MIa3MaTHIeCKyt0 MeMOpaHy: macCUBHBIN (Tud dy3us,
obneruénnas nuddysus), akTUBHBIN (IEPBUYHBIA M BTOPUYHBIN aKTUBHBIA TpaHcropT). [TomynporuiiaeMocTs MEMOpPAHEI.



PabGorta HaTpuii-kanueBOro Hacoca. DHIOIMUTO3: MUHOIMTO3, (haronuto3. Jk3o1uTo3. Kinetounas crenka. CTpykTypa u
(YHKIMU KJIETOYHON CTEHKU PacTeHUM, rpuOoB.

Huromnnasma. [utozomns. [lutockenet. [IBuxkenue nuroramel. Opranouasl kKieTku. OTHOMEMOpaHHbIE OPTaHOU/IbI
KJeTku: spaomnazmaruueckas cerb (OIIC), ammapar 'onbaku, JTU30COMBI, UX CTpoeHuE U (GyHKUHUU. B3zaumocBs3b
OJTHOMEMOpPAHHBIX OPraHOWAOB KJIeTKU. CTpOoeHHUE TpaHyJSIPHOTO peTuKyiyma. Mexanuzm nanpaenenus oeaxos 6 IIIC.
Cunre3 pactBopuMbIX OenkoB. CHHTE3 KIETOUYHbIX MeMmOpaH. I[naakuii (arpaHyisipHbI) SHAOIIA3MATHYECKH I
petukynyMm. CekperopHas pyHkuus anmapara ['onbmxu. Moougurkayua denxkoe 6 annapame Ionvooicu. Copmuposka
benxos 6 annapame I onvooicu. TpaHcTOPT BEIIECTB B KiIeTKe. Bakyosn pactutenbHbix KieTok. Kinetounslii cok. Typrop.

[TonryaBTOHOMHBIE OpPraHOMJIBI KJIETKW: MUTOXOHAPUH, IUIACTHABL. [Ipoucxodcoenue MumoxoHOputi u HnIaAcmuo.
Cumbuocenes (K.C. Mepesckoeckuti, JI. Mapeynuc). Ctpoenne M (QyHKUMM MUTOXOHApUNA M macTuia. llepBuunsle,
BTOPUYHBIEC U CIOXKHBIE TUIACTHIBI (DOTOCHHTE3UPYIOMIMX IYKAPUOT. XJIOPOILIACThI, XPOMOILIACTHI, JIEWKOIIACThI BBICIIIUX
pacTeHH.

HememOpannbie opranounsl kietku CrpoeHue U (PYHKIIMM HeMeMOpaHHBIX OPTraHOUIOB KIETKH. PUOOCOMBI.
IIpomesxcymounvie unamenmol. MuUkpopuiiaMeHTbl. Akmunogvlie Mukpoguiamenmol. MbIIEUHbIE KIETKU. AKMuUHOBblE
KOMNOHeHmMbl HeMbluleuHblx Kaemok. Mukporpyoouku. Kierounsrit ientp. CTpoeHHe U ABUKEHHUE KT'YTUKOB M PECHUYEK.
MuxkpoTpybouku muTorasMel. LleHTpuons. berku, accoyuupoeanuvie ¢ MUKpOQDUIAMEHMAMU U MUKPOMPYOOUKAMU.
Momopnuvle benxu.

Snpo. Ob6omnouka g1pa, XpOMaTHH, KapUOILIa3Ma, SAPBIIIKH, UX CTPOCHHE U PYHKIUU. S 1epHbIi OeTKOBBIN MaTPHKC.
[IpocTpaHCTBEHHOE pACMONOKEHWE XPOMOCOM B HUHTepha3sHOM snape. JIdyxpomamun u 2emepoxpomamur. benku
XpOMaTUHA — TUCTOHBL. JJuHaMUKa s10epHoti 000104KU 6 Mumose. AoepHulii mpancnopm.

Krnerounsie BkimtoueHus. CpaBHUTENbHAS XapaKTEPUCTUKA KIIETOK SYKApPHOT (PaCTUTENbHOM, J)KUBOTHOM, TP OHOM).

JdeMoHCTpanuun

[Moptpetsl: K.C. MepexkoBckuii, JI. Maprymnuc.

Tabauubr u cxembl: «CTpoeHHE JSYKapHOTHYECKOW KIeTKn», «CTpoeHHe KHUBOTHOM KiIeTKn», «CTpoeHue
PACTUTENIBHON KIETKW», «CTpOEHHE MUTOXOHIAPUMY, «Aapo», «CTpoeHre NpOKapuOTHIECKON KIIETKI.

ObopynoBaHue: CBETOBOW MHUKPOCKOI, MHUKpPOIIpENapaThl PACTUTENbHBIX, >XKMBOTHBIX KJIETOK, MHUKPOIpENapaThl
OaKTepHAIbHBIX KJIETOK.

JlabopaTopHasi padora «/3yueHue cTpOEHHUS KIETOK Pa3IUYHbIX OPTraHU3MOBY.

IIpakTuueckas padora «/3yyeHue cBOMCTB KIETOYHON MEMOpaHbI».



JlabopatopHas padora «lccnenoBanue mia3Moian3a U JeIIa3Moiin3a B PACTUTEIbHBIX KIETKAXY.

IpakTuueckas padora «/3yueHue IBUKEHUS IUTOILIA3Mbl B PACTUTEIIBHBIX KIIETKAX.

Tema 6. O0MeH BeleCTB M NPeBpallieHHe JHEPI U B KJIeTKe

AccUMWISIIIAA W JUCCUMWIISIIUS — JBE CTOPOHBI Metabonu3ma. Tumbl oOMeHa BemecTB: aBTOTPOGHBIA U
reTepoTpodHbId. YyacTue KHUCIOpOoJa B OOMEHHBIX Mpoleccax. JHepreTuyeckoe oOecreueHue KIETKU: MpeBpalieHue
AT® B 0OMeHHbIX Tpoueccax. DepMeHTaTUBHBIN XapaKTep peaklnil KIeTOYHOro Mmetadbonuzma. GepMeHThl, UX CTPOEHHUE,
cBoiictBa u MexaHusM JeicTBua. Kodepmentol. OTnuunsi ¢GhepMEHTOB OT HEOPraHMYECKUX KaTaau3aTopoB. bemku-
AKTUBATOPHI U OCITKU-UHTUOUTOPHI. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX PEAKIIMI OT pa3IMUHbIX (PaKTOPOB.

[lepBUYHBINA CHHTE3 OPraHUYECKUX BEIIECTB B KieTke. DOTOCUHTE3. AHOKCULEHHbIN U OKCUSEHHbI (OMOCUHmMES Y
oaxmepuii. Ceemocobuparowjue nueMeHmsl U NUSMeHmbl pPeaKyuoHHo20 yeHmpa. Ponb XJIOpOIUIacTOB B Ipolecce
dotocunTe3za. CeroBas u TemHoBass (a3pl. @omoowvixanue, Cz., Cq. u CAM-munsvr ¢pomocunmesa. IIponyKTUBHOCTH
¢dotocunTe3a. BnusHue pa3nuyHbix (akTOPOB Ha CKOPOCTh (poTocuHTe3a. 3HaUueHue (PoToCUHTE3A.

XeMocuHTe3. Pa3zHooOpaszue oOpraHM3MOB-XEMOCHUHTETHKOB: HUTpUPUIMpYIOIIKE OaKTepuH, Keyie300aKTepuu,
cepobakTepuu, BOJIOPOJHbIE OaKTepuu. 3HAUEHUE XEMOCHHTE3a.

AnarpoOHbie opraHuszMbl. Buabl Opokenus. [IpoykTel OpoXKeHUs M UX HCIOJIb30BaHHE YEIIOBEKOM. AHa’pOoOHbBIE
MUKPOOPTaHU3MbI KaK 00BEKThI OMOTEXHOJIOTUU U BO30YIUTENU OOJIE3HEN.

AnpoOHBIE OpraHU3MBbI. JTallbl YHEpreTudeckoro oomMena. [loaroroButenbubiit stamn. ['nMukonus — GecKUCIOpOIHOE
pacIIerieHre TIIIOKO3bI.

buonoruyeckoe OKHCIEHHE, WU KIETOYHOE JbIXaHuEe. Pollb MHUTOXOHIpHIl B Tmpoleccax OHOIOTHYECKOTO
okucinenus. [{uknmuueckue peakiuu. OkucnurensHoe hochopunupoBanue. IHepeus MemoOpaHHo2o0 epaoueHma npomoHo8.
Cunmez AT®: paboma npomounou AT®-cunmaser. IlpeumymiecTBa a’poOHOrO MNyTH OOMEHa BEIIECTB IEpe
aHa’poOHBIM. D (PEKTUBHOCTH IHEPTreTHIESCKOTO OOMEHa.

JemoHcTpanuun

IMoptperst: k. Ilpuctnu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Duremsrapar, II. Murtuenn, I'. A.
3aBap3uH.

Tabmuuet 1 cxembl: «DoTocHHTE3», «IJHEepreTHueckuii odmen», «bumocunrtes Oenka», «Ctpoenue depMeHTay,
«XEMOCHUHTE3.

O6opynoBaHue: CBETOBOW MHUKPOCKOM, OOOpYyJOBaHWE Il TPUTOTOBJICHHUS TIOCTOSHHBIX W BPEMEHHBIX
MUKpPOTIPETIapaToB.



JlabopaTtopHass pabora «/3yueHue KaTaIUTUYECKOM aKTUBHOCTU (EpMEHTOB (HAa MpUMEPEe amuiasbl WU
KaTajaasbl)y.

Jlabopatopnas paGora «/3yueHue (pepMEHTATUBHOIO pACLICIUICHUS MEPOKCHAA BOAOPOJA B PACTUTENBHBIX U
KUBOTHBIX KJIETKaX».

JlabopaTopHasi padoTa «CpaBHeHHUE MPOIECCOB (POTOCHHTE3a U XEMOCUHTE3A.

JlabopaTopHasi paboTa «CpaBHEHHUE MTPOIIECCOB OPOKECHUS U ABIXaAHUS.

Tema 7. HacineacrBeHHass uH(popManus 1 peajusanus e€ B KIeTKe

Peakunn matpuyHoro cuHtes3a. [IpMHIMI KOMIUIEMEHTAPHOCTM B PEAKUUAX MATPUYHOrO cuHTe3a. Peanmsanus
HacyelCcTBeHHOM nHpopmanuu. ['eHeTnueckuil koa, ero cBoiictBa. Tpanckpunius — matpuunblii cuate3 PHK. [Tpuniumns
TPAaHCKPHUINIMU: KOMIUIEMEHTAPHOCTh, AHTUNAPAIIIENBHOCTh, AaCUMMETPUYHOCTb. Cospesanue mampuynvix PHK 6
aykapuomuueckoti kiemxe. Hexooupyrowue PHK.

Tpancnsums u e€ stanbl. Ywactue TpaHcnopTHeix PHK B Oumocunrtese Oenka. YcinoBus OuocuHTe3a Oelika.
KonupoBanue amuHokuciot. Ponb pubocom B 6mocunHTese Oeka.

Cogpemennvie npedcmagnenuss o cmpoenuu 2enog. OpraHuzalus reHoMa Yy TPOKApUOT U dyKapuoT. Perynsuus
AKTUBHOCTH T€HOB y mpokapuoT. ['unoresa onepona (P. XKako0, XK. Mano). Monekyiapuvle mexanHuzmvl 3KCNpeccuu 2eHO8
y aykapuom. Ponv xpomamuna 6 pecynayuu pabomul 2enos. Perynsaius oOMEHHBIX IPOILECCOB B KieTke. KieTodHbIi
rOMEOCTa3.

Bupycel — HekseTrouHnble (QOpMBI KU3HM W OONMUraTHele mnapasutTbl. CTpoeHHE MPOCTHIX U CIONKHBIX BUPYCOB,
perpoBupycoB, OakrtepuodaroB. Kusueunviti yuxn JIHK-cooepocawux eupycos, PHK-cooepocawux e6upycos,
baxmepuogazos. ObpamHnas mpancKpunyus, pegepmasa, UHmezpasd.

BupycHpie 3a0oneBanusi uenoBeka, XUBOTHBIX, pactenmit. CIIMI], COVID-19, comuanbHble WM MEIUITUHCKHE
POOJIEMBI.

Buoungopmamuxa: unmeepayus u anaiuz 6orvuux maccusog («bigdatay) cmpyxkmyphuvix duonoeuueckux OamHuIx.
Hanomexnonoeuu 6 buonoeuu u meduyune. llpoepammupyemvie gpyuxkyuu 6eaxos. Cnocodwl 00cmasKu 1eKapcms.

JemoHcTpanuun

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

Tabmuier u cxembr: «bruocunTtes 6enkay, «I'eHeTnyeckuii Koy, «Bupyce», «baktepuodarmy.

IIpakTuueckas padora «Co3nanue MOJIEIA BUPYCay.

Tema 8. 7JKusHeHHBbII HUKJI KJICTKH



Kinerounslii nuki, ero mepuoisl U perymsuus. Uatepdaza u muto3. OcoOEHHOCTH MPOLECCOB, MPOTEKAOMIMX B
untepdaze. IloaroroBka kieTkn K AeneHuro. IIpecuHTeTHYeCKM  (MOCTMUTOTUYECKHM), CHHTETHYECKHH U
MMOCTCUHTETUYECKUH (TPEMUTOTUYECKU ) IEPHOIbI HUHTEP(DA3BI.

Martpuuneiit  cunte3 JHK - permukanusa.  Ipunounsr  perumkanuu — JIHK:  koMmmuieMeHTapHOCTS,
MTOJIYKOHCEPBAaTUBHBIN CUHTE3, aHTUNApauiebHOCTh. Mexanu3Mm pemnkannu JJHK. Xpomocomel. CTpoeHHE XpOMOCOM.
Tenomepsl u Tenmomepaza. XpoOMOCOMHBIN HA0Op KIETKH — KapUOTHI. J(MIJTOMAHBIA U TarjouIHbIA HAaOOpPbl XPOMOCOM.
I'omonornunble XpOMOCOMBI. [10J10BBIE XPOMOCOMBL.

Jlenenue kietkn — muTo3. CTaauu MUTO3a M NPOUCXOASIIME B HUX Iporecchl. Tumbl muTo3a. Kapuokunes u
IUTOKHHE3. brosornyeckoe 3Ha4YeHUE MUTO3A.

Perynsuus MutoTndyeckoro nukia kietku. [Iporpammupyemas kiaetouHasi TiOenb — anonTos.

Knerounoe sapo, xpoMocombl, ¢GyHKIMOHANIbHAsT TeHOMHUKA. Mexanuzmvl npoaughepayuu, ouggepenyuposxu,
cmapeHus u eubenu kiemok. «L{ugpposas knemkay — buoungpopmamuueckue mooenu QyHKYUOHUPOBAHUS KIeMKU.

JemoHcTpanuu

Tabmuipl u cxeMbl: « KU3HEHHBIN UK KIETKW», «MuTto3y», «CtpoeHue xpomocomy, «Permukamus JJTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpoOTpenapaThl: «MHUTO3 B KJIETKaX KOPEIIKa JTyKay.

JlabopaTopHas padora «/3yueHre XpoMOCOM Ha TOTOBBIX MUKpOIIpENapaTaxy.

JlabopatopHas padora «HabnroneHre MuTO3a B KJIeTKaX KOHUMKA KOPEIIKa JIyKa (Ha TOTOBBIX MUKPOIpEnapaTax)y.

Tema 9. CTpoenne u pyHKIIUN OPraHU3MOB

buonoruyeckoe pasHoobpaszue oprannzMoB. OTHOKIETOYHBIE, KOJOHHABHBIE, MHOTOKJIETOUHBIE OPTaHU3MBI.

OcoOEHHOCTH CTPOCHUSI M KU3ZHENEATETbHOCTH OJHOKIIETOYHBIX OPraHW3MOB. bakTepuu, apxew, OJHOKJICTOYHBIC
rpuOBbl, OJHOKJIETOYHBIE BOJAOPOCIIH, APYTHe NPOTUCTH. KOTOHUambHbIE OPTaHU3MBI.

B3anMocBs3b 4acTeil MHOTOKJIETOYHOIO OpraHu3Ma. TKaHHW, OpraHbl U CUCTEMbl OpraHoB. OpraHu3Mm Kak €IUHOE
uenoe. I'omeocras.

Tkann pacrennii. Tumbel pacTUTENbHBIX TKaHEH: oOpa3oBaTeibHAas, IOKPOBHAs, MPOBOASIIAS, OCHOBHAs,
Mexanndeckasi. OcCOOEHHOCTH CTpoeHusl, GYHKIUN U PACTIONOKEHHs TKAaHEH B opraHax pacTCHUH.

TkaHW XKUBOTHBIX M YEJIOBEKA. THIIBI )KUBOTHBIX TKAHEH: DIIUTENMAIbHAS, COCAUHUTENIbHAS, MBIIICYHAs, HEPBHAS.
OcobenHocTu cTpoeHus, GYHKIUN U pacCIoO0KEHUS TKaHEeH B OpraHax *KMBOTHBIX U YEJIOBEKA.

Opranbl. BeretaTuBHble U F€HEPATHUBHBIE OpraHbl pacTeHU. OpraHbl U CHCTEMbBl OPTAHOB JKMBOTHBIX M YEJIOBEKA.
QyHKIUHM OPTaHOB U CUCTEM OpPraHOB.



Omnopa tena oprann3MoB. Kapkac pactrenuid. CKeneTbl OTHOKJIETOYHBIX 1 MHOTOKJIETOUYHBIX )KUBOTHBIX. Hapy X HbII 1
BHYTpEeHHUU ckeieT. CTPOEHHUE U TUIIBI COCTUHEHUS KOCTEM.

JIBr>KeHHe opraHu3MoB. JIBHKEHHUE OJTHOKIIETOYHBIX OPTaHU3MOB: aMEOOUHOE, )KTYTUKOBOE, peCHUYHOE. J[BrkeHue
MHOTOKJIETOUYHBIX PACTCHUW: TPOMU3MBI U HACTUH. J[BUKEHHME MHOTOKJIETOYHBIX MMBOTHBIX M YEJIOBEKA: MBbIIICYHAS
cuctema. Pednexc. CkeneTHble MBIIIIBI U UX padoTa.

[Iutanue opranusmMoB. [lornoiieHue BOJBI, YIVIEKUCIOrO Ta3a U MUHEPAIBHBIX BEIIECTB pacTeHUAMU. [IutaHue
KUBOTHBIX. BHYTPHUIOJIOCTHOE W BHYTPUKJIETOYHOE TUIlEeBapeHue. [luTaHue mNO3BOHOYHBIX KUBOTHBIX. OTAENBI
NUILEBApUTENBbHOT O TpakTa. [InieBapurtenbsHbie xenesnl. [uneBaputenbHas cucTeMa 4ejioBeKa.

Jlpixanue opraHu3MoB. Jlpixanue pacrenuil. JlpixaHue >kMBOTHBIX. J(uddy3us razoB yepe3 MOBEPXHOCTh KIETKH.
KoxxHoe npixanue. JlpixaTenbHas MOBEPXHOCTh. JKabepHoe W NEroyHoe abixaHue. J[pIxaHWe MO3BOHOYHBIX KUBOTHBIX U
YeJI0BEKa. DBOJIIOIMOHHOE YCIO0XHEHUE CTPOCHUS JETKUX MO3BOHOYHBIX XMBOTHBIX. JlpIXaTelbHas cUCTeMa 4YeIOBEKa.
MexaHu3M BEHTHISIUY JETKUX Y MITHUI] U MJIECKOMMUTAIOMUX. Perynsius apixanus. JlpixaTeapHble 00bEMBI.

TpaHcoOpT BEIIECTB Yy OPraHu3MoOB. TpaHCHOPTHBIE CHUCTEMBI pacTeHUW. TpaHCHOPT BEIIECTB Y KHUBOTHBIX.
KpoBenocHas cuctema u e€ opranbl. KpoBeHOCHas cucTemMa MO3BOHOYHBIX )KUBOTHBIX M yenoBeka. Cepile, KpOBEHOCHbIE
cocyabl U KpoBb. Kpyru kpoBooOparieHusi. DBOJIOIMOHHBIE YCIOKHEHUS! CTPOCHHS] KPOBEHOCHOM CHUCTEMbI MO3BOHOYHBIX
KUBOTHBIX. PaboTa cepiia u e€ perynsumus.

Beinenenue y opranusmoB. Beiaenenue y pacrenuid. Beinenenne y ;kMBOTHbIX. COKpaTUTENbHbIE BaKyoiau. Opransl
BeIeNieHuss. DunbTpanus, cekpenus U oOpaTHOE BCachlBAaHHME KaK MEXaHHU3Mbl paOOThl OpPraHoB BhiaeNeHUs. CBs3b
MOJIOCTH TeJla C KPOBEHOCHOM U BBIICIIUTEIBHOW CUCTEMAaMU. BbljieeHne y M03BOHOYHBIX KUBOTHBIX U YenoBeka. [Toukwu.
Crpoenue u pyHkimonupoBanue HedpoHa. OOpazoBaHHEe MOUYH Y YEIIOBEKA.

3amura y OpraHu3MoB. 3aluTa y OJHOKIETOYHBIX OpraHu3MoB. Cropbl OakTepuid U IUCTHI MPOCTEUIINX. 3aluTa y
MHOT'OKJIETOUHBIX pacTeHui. Kyrukyna. CpeactBa nacCUBHOM U XUMUYECKOH 3alIuThl. OUTOHIIUIBI.

3amuTa y MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKpPOBBI U MX MPOM3BOIHbIE. 3allUTa OpraHu3Ma oT Oone3Heil. UMMyHHas
cuctemMa denoBeka. KIIETOUHBIE W TyMOpalbHBII WMMYHHUTET. BpoXn€HHBIH U TpUOOPETEHHBIN crenuduaecKuit
UMMYHHTET. Teopust KinoHanbHO-cenekTuBHOro ummyHnurera (II. Opnux, ®@. M. bepner, C. Tonerasa). BocnanurenbHbie
OTBETHI OpraHu3MoOB. Poiib BpOKIEHHOTO UMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a001€BaHUM.

PaznpaxxumocTte W perymauus y OpraHu3MoB. Pa3ipa)kuMoOCTb y OJHOKJIETOYHBIX OpPraHUu3MOB. TakCHCHI.
PaznpaxxumocTh u perynsuus y pacteHuil. POCTOBBIE BEIECTBA U NX 3HAYEHHUE.



HepBHast cucrema u pedaekropHasl peryisuus y XKUBOTHBIX. HepBHasg cucrema u €€ OTAENbl. DBOIIOLMUOHHOE
YCIIO)KHEHUE CTPOEHUSI HEPBHOW CHUCTEMBI Y )KMBOTHBIX. OTJIEbI TOJOBHOIO MO3ra MO3BOHOYHBIX KUBOTHBIX. Pedrekc u
pediexkTopHas nyra. be3yciioBHbIC U YCIOBHBIE PEIICKCHI.

['yMopanbHas peryisiuusi ¥ SHIOKPUHHAs CUCTeMa >KUBOTHBIX M YesioBeka. JKenes3bl SHIOKPUHHOM CHCTEMBI U HX
ropMoHsl. JleiicTBue TOpMOHOB. B3auMOCBA3b HEPBHOW U SHAOKPUHHOU cucTeM. ['unoranamo-runoduszapHas cucrema.

JdemoHcTpanuun

IToptper: W. I1. I1aBnos.

Tabnuuel u cxembl: «OAHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOUHbIE Bogopociny, «bakrepuny, «Ilpocreimmey,
«Oprassbl IBETKOBbIX pacTeHui», «CUCTEMBbI OPraHOB MO3BOHOYHBIX JKUBOTHBIX», «BHYTpeHHEE CTpOEHUE HACEKOMBIX),
«Tkanu pacrenuit», «Kopuepbie cucteMbl», «Ctpoenue ctedasn», «CTpoeHue JIMCTOBOM TNIACTUHKNY, « TKaHU )KUBOTHBIXY,
«Ckener uyenosekay, «llumeBapurtenbHas cucrteMa», «KpoBeHocHas cucrema», «/lpixatenpHas cucrtemay, «HepBHas
cucteMa», «Koxa», «MpbllieyHas cucTeMa», «BpinenurtenbHas cuctemay, «OHAOKPUHHAs cucTema», «CTpoeHue
MbIbY, «MMmmynuter», «Kumednomnonoctaeiey, «CxemMa MUTaHUS pacTeHuin», «KpoBeHOCHBIE CHCTEMBI MO3BOHOYHBIX
AKUBOTHBIX», «CTpoeHue rufipel», «CTpoeHue miaHapun», « BHyTpeHHee CTpoeHue JOKAEBOTO YyepBs», «HepBHas cucrtema
peiO», «HepBHas cuctema nsarymkuy, «HepBHas cucrema mpecMmbikaromuxcs», «HepBHas cucrema nruny, «HepBhas
cUcTeMa MIIEKOHUTAIOMNX», «HepBHast cuctema uenoBekay, «Pediexcy.

O6opyoBaHue: CBETOBOM MHUKPOCKOI, MUKpPOIpENapaThl OJHOKIETOYHBIX OpPraHU3MOB, MUKpPOIpENapaThl TKaHEH,
PaKOBUHBI MOJUIFOCKOB, KOJUICKIIMM HACEKOMBIX, WIJIOKOXKHX, YXHUBBIE JK3EMIUIAPbl KOMHATHBIX pacTeHUM, repdapuu
pacTeHWil pa3HbIX OTNENOB, BIAXKHBIE MpPENaparbl >XUBOTHBIX, CKEJIETHl MO3BOHOYHBIX, KOJJIEKIMH OECIIO3BOHOYHBIX
KUBOTHBIX, CKEJET 4YelIOBeKa, OOOpYyJOBaHUE UIsl JAEMOHCTpPAIMU IMOYBEHHOTO W BO3AYIIHOTO MHUTAaHUS PACTEHUH,
pacuierieHns Kpaxmasa 1 OeJIKOB Mo AeiicTBuEM (hepMEHTOB, 000PYI0BAaHUE AJI IEMOHCTPAIIMH OMBITOB 110 U3MEPEHUIO
AKU3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma JIbIXaTENbHBIX JIBHXKEHUH, MOJEIN TOJIOBHOTO MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlabopaTopHasi padora «/3yueHue TKaHel pacTEHHI.

JlabopaTopHasi padora «/3yueHue TKaHEeW JKUBOTHBIXY.

JlabopaTopHasi padora «/3yueHne opraHoB IBETKOBOI'O PACTCHUS».

Tema 10. PazmHoXeHNe U pa3BUTHE OPTaHU3MOB

®opMbl pa3sMHOKEHHUSI OPraHU3MOB: Oecroioe (BKJII0Uasi BETETAaTUBHOE) U MOJI0BOE. Bubl 6ecnonoro pa3sMHOKEHUS :
MOYKOBaHUE, CIIOPYISIIUS, (pparMeHTanus, KIOHUPOBAaHNUE.



IlonoBoe pasmuoxeHue. [lonoseie kneTku, unn rameTel. Meito3. Cranuu menosa. [loBenenre XxpomMmocom B MEHO3e€.
Kpoccunrosep. buonornuecknii cMbICT Mei03a MW TOJOBOro mporecca. Meilo3 U ero MecTo B KU3HEHHOM IIMKIIE
OpPraHu3MOB.

[IpenzapoasiiieBoe pazputue. ['ameTorene3 y xkuBOTHBIX. [losmoBbie skene3bl. OOpa3oBaHUE U Pa3BUTHUE TOJOBBIX
kiieTok. Criepmaroreses u ooreHe3. CTpOeHHE MOJOBBIX KIETOK.

OmnonoTBOpEeHUEe M 3MOPHOHAIIBHOE pa3BUTHE KUBOTHBIX. CrocoObl OIUIOIOTBOPEHHUS: HApY>KHOE, BHYTpPEHHEE.
ITaptrenorenes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHOIOTUS — HayKa O Pa3BUTUU OPraHU3MOB. Mopgocernes
— 00Ha u3 2nasuvlx npobaem smopuonocuu. Konyenyus mopgocenos u mooenu mopgoeenesa. Cranuu 3mMOpHoreHesa
KUBOTHBIX (Ha mnpuMmepe Jsrymku). JpoOnenue. Tumbl apobnenus. /JemepmunuposanHoe u HeOepMUHUPOBAHHOE
opoonenue. bnacmyna, munvi 6aacmyn. (OCOOEHHOCTH JPOOJICHUS MIICKONMUTAIONIUX. 3apOJIbIIIEBbIE JINCTKU
(ractpyssiiust). 3akiiajgka OpraHOB W TKaHEW M3 3apOBIINICBBIX JUCTKOB. B3aMMHOE BIHMSHUE 4YacTel pa3BUBAIOIIETOCS
3apojbiimia (OMOpUOHAIbHAS WMHAYKIHUS). 3akiajka IJlaHa CTPOCHHUS J>KUBOTHOTO KaK pe3yidbTaT HEePapXUICCKUX
B3aMMOJICHCTBHI T'eHOB. BiusiHue Ha S MOpHUOHAIbEHOE PAa3BUTHE PA3IUYHBIX (PAKTOPOB OKPY KAIOIIEH CPEeIbI.

Poct u pasButue >kuBOTHBIX. [locTaomOpuonaneHbiii mepuon. Ilpsamoe u Hempsimoe pasButhe. PaszButHe c
metamop(}o3oM y OeCro3BOHOYHBIX M TO3BOHOYHBIX KXUBOTHBIX. bHoOJIOrHYeckoe 3HA4YEHHE MPSMOTO U HEMpPSIMOTO
pPa3BUTHUSA, UX PACIIPOCTPAHEHUE B MPUPOJE. TUIBI poCcTa )KUBOTHBIX. PAKTOPBI PETYIISIIIUU POCTA )KUBOTHBIX U YEJIOBEKA.
Craguu mocToMOPHOHAIBHOTO Pa3BUTHSI Y KUBOTHBIX U YenoBeka. [leproasl oHTOreHe3a uenoBeka. CTapeHue u cMepTh
KaK OMOJIOTHYECKUE TIPOIECCHI.

PasmHosxenue u pazButue pacteHuid. ['amerodur u copodut. Meiio3 B )KU3HEHHOM IHKIIEe pacTeHuil. Obpa3oBaHue
crop B mpouecce Meio3a. ['amerorenes y pacteHuil. Omio10TBOPEHUE U PAa3BUTHE PACTUTEIBHBIX OPraHU3MOB. J[BoitHOE
OIUTOIOTBOPEHHE Y IIBETKOBBIX pacTeHuid. OOpa3oBaHuE U Pa3BUTHE CEMEHHU.

MexaHu3Mbl pETYJISLIMU OHTOI'€HE3a Y PACTCHUM U )KUBOTHBIX.

JemoHcTpanuun

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

Tabmuuet w  cxembl: «BereratuBHoe pasMHOXeHHE», «Tumbl Oecmojoro pa3MHOXEHUs», «Pa3zMHOXKeHUE
XJaMUAOMOHAAbI», «Pa3dMHOXKeHHe HBriIeHb», «Pa3MHOXkeHue ruape», «Menosy», «XpoMocoMmbl», «l'ameroreHesy,
«CTpoeHue AMNEKIETKH U crepMmaro3ouna», «OCHOBHBbIE CTaguu OHTOreHe3za», «lIpsmoe W HempsiMoe pa3BUTHEY,
«Pa3BuTne Mmaiickoro xyka», «Pa3zButne capanum», «Pa3zButne maArymkw», «/[BOMHOE OIJIOAOTBOPEHHE Y ILBETKOBBIX



pactenuit», «CTpoeHUE CEMSH OIHOAOJIBHBIX W JBYAOJBHBIX PACTEHUI», <«OKM3HEHHBIM LWKI MOPCKOW KaIlyCTbD»,
«GKW3HEHHBIN TUKI MXay, «/KU3HEHHBIN UK NaTOPOTHUKAY, «/KU3HEHHBIN IIUKJI COCHBI».

O6opynoBaHue: CBETOBOM MUKPOCKOT, MUKpOIIpenapaThl SUIIEKIETOK U CIIEpMAaTO30UI0B, Mojielb «L{uki pa3BuTus
JATYIIKHA.

JlaGoparopHasi pabora «/3ydyeHue CTpOCHUS MOJOBBIX KJIETOK Ha TOTOBBIX MUKPOIIpEIapaTax.

IIpakTuyeckas padora «BpIsIBI€HUE NPU3HAKOB CXOJICTBA 3aPOABIIIEH TO3BOHOYHBIX KHUBOTHBIX).

JlaGoparopHasi pabora «CTpoeHHE OPraHOB PA3MHOKEHUS BBICIIIMX PACTEHUI.

Tema 11. 'eneTuka — HayKa 0 HACJIEACTBEHHOCTH M U3MEHYUBOCTH OPraHU3MOB

HcTtopus craHoOBIEHUS W pa3BUTHUS INeHETUKH Kak Hayku. PaGotel I'. Mennens, I'. ne ®puza, T. Moprana. Ponb
OTEUECTBEHHBIX YUYEHBIX B pa3BuTuu renetnku. Padorel H. K. Konsiosa, H. WM. Basunora, A. H. benosepckoro, I'. /I.
Kapnieuenko, 0. A. ®unmunuenko, H. B. Tumodeena-Pecosckoro.

OCHOBHBIE T€HETUUYECKHUE TOHATHS M CHUMBOJIBI. [ OMOJIOTMYHBIE XPOMOCOMBI, aJUIEJIbHBIE T'€Hbl, albTCPHATUBHBIC
NMPU3HAKH, JIOMUHAHTHBIM U PEIECCUBHBIM TPU3HAK, TOMO3HWIOTa, TeTePO3UroTa, YWCTas JUHUSA, THOPUJBI, T€HOTHII,
¢dbenotur. OCHOBHBIC METO/IbI TCHETUKH: THOPUI0TOTUUECKUH, ITMTOJIOTHIECKHUH, MOJICKYJISIPHO-TEHE THICCKUIA.

JdeMoHCcTpamumn

[Toptpetsr: I'. Mennens, I'. ne ®pu3, T. Mopran, H. K. Konsuos, H. Y. Basunos, A. H. benozepckuii, I'. /.
Kapneuenko, FO. A. ®unumuenko, H. B. Tumodeer-PecoBckuii.

Tabnuuel u cxembl: «MeToAbl TeHETUKNY, «CXeMbl CKPEIIMBAHUS.

JladopaTopHasi padoTa «/Ipozoduia kak 0ObEKT TEHETUICCKUX UCCIICIOBAHHIN.

Tema 12. 3aK0HOMEpPHOCTH HACTEACTBEHHOCTH

Momnorubpuanoe ckpemuBanue. [lepBeiii 3akoH MeHmens — 3aKOH €IMHOO0Opa3us THOPHUIOB MEPBOTO MOKOJICHUS.
[IpaBwiio pomMuHupoBaHus. BTopoil 3akoH MeHaens — 3aKOH paclieIUIeHus MpU3HAKoB. [luTosmorndeckue OCHOBBI
MOHOTHOPHTHOTO CKpeniuBaHusi. [ umores3a 4ucToThl ramer.

AHanu3upyroniee ckpemuBanue. IIpomexyTOuyHbI XapakTep HacieAoBaHUsA. PacuienieHve NpU3HAKOB MpH
HEMOJIHOM JIOMUHHUPOBAHUMU.

JHuruOpuaHoe ckpemBanue. Tpetudt 3akoH MeHaenss — 3aKOH HE3aBHCHUMOTO HACJIEIOBAaHUS TPHU3HAKOB.
[{utonornueckue OCHOBBI AUTHOPUTHOTO CKPEIIMBAHUS.

CueruieHHoe HacienoBaHue mnpuszHakoB. Pabotrel T. Moprana. CuenjieHHOE HaclieIoOBaHHE T€HOB, HapyLIECHUE
CLUEIUICHUSI MEXY reHaMHi. XPOMOCOMHAas TEOPUS HACIIEICTBEHHOCTH.



I'eneTuka nmona. XpoMOCOMHBIA MEXaHHU3M ONPEAEIICHUS 10JIa. AyTOCOMBI U MOJIOBBIE XPOMOCOMBI. [ OMOraMeTHbIN
Y TE€TEPOraMEeTHBIN 0. ['eHeTHYecKas CTpyKTypa IOJIOBBIX XpoMocoM. HacnenoBanne nNpu3HaKkoB, CIENIEHHBIX € ITOJIOM.

I'enotun kak nemoctHas cucreMa. llnenorponus — MHOXECTBEHHOE AEHUCTBUE I'eHa. MHOKECTBEHHBIN aJUICIIU3M.
B3aumopelictBue HeamienbHbIX TeHOB. KomimementapHocts. Onuctas. [lonumepus.

['eHeTnyeckuii KOHTPOIb Pa3BUTUS PACTEHUM, >KMBOTHBIX W YEJIOBEKa, a Takke (U3UOJIOTHYECKUX MPOIIECCOB,
MOBEJICHUSI M1 KOTHUTUBHBIX QYHKIMN. ['eHeTuueckue MexaHu3Mbl CHMOUOTeHEe3a, MEXaHU3MbI B3aUMOJEHCTBUS «XO35IUH —
napasuT» MU «XO035IMH — MUKpOOHOM». ['€HeTHUeCKre acleKThl KOHTPOJISI U U3MEHEHHS HACJIeICTBEHHON MH(pOpMAIuu B
NOKOJIEHUSIX KJIETOK U OPraHU3MOB.

JdemoHcTpanuun

IToptpetsl: I'. Mennens, T. Mopras.

Tabmumer u cxembl: «llepBwiii u BTOpoW 3akoHBl MeHaens», «Tpetuit 3akoH MeHnens», «AHaIU3UPYIOIIEE
ckpenBanue», «Hemomnoe nomuHupoBaHue», «CIEIIEHHOE HACIEeIOBaHME MPHU3HAKOB y Jpo30duibl», «l'eHeTruka
nona», «Kapuotun uyenoBeka», «Kapuotun npozoduibl», «Kapuotun nruib», «MHOXKECTBEHHBIA —alIeIU3M,
«B3anMo1eICTBUE TEHOBY.

O6opynoBaHue: MOJIENb ISl IEMOHCTpAIUU 3aKOHOB €IMHO00pa3usi THOPUIOB MEPBOTO MOKOJICHUS U PACIICTUICHHUS
IIPU3HAKOB, MOJEJIb JUIsI JEMOHCTPAllUM 3aKOHA HE3aBUCUMOIO HACJIEJOBAaHMS IPU3HAKOB, MOJEIb Ul JIEMOHCTpALlUU
CIEIUICHHOT'O HaceA0BaHMs MPU3HAKOB, CBETOBOM MUKPOCKOI, MUKpoTpemnapaT: «/po3odunay.

IIpakTnueckas padora «/3ydyeHue pe3yapTaToB MOHOTHOPUIHOTO CKPEIIMBAHUS Y IPO30PUITBI».

IIpakTnuyeckas padora «/3ydyeHue pe3yapTaToB TUTHOPUIIHOTO CKPEITUBAHUSA Y APO30(UITBIY.

Tema 13. 3aK0HOMEepPHOCTH U3MEHYNBOCTH

B3anmMopelicTBue reHoTura u cpeasl npu GopMupoBaHun GeHoTumna. M3sMeHUnBOCTh nMpu3HakoB. KaduecTBeHHBIC H
KOJINYECTBECHHbBIEC IPU3HAKU. BU/IbI N3MEHUYNBOCTHU: HEHACIICACTBEHHAS U HACJICICTBCHHAS.

MoaudukannonHass U3MEHYMBOCTh. Ponb cpenbl B (popmupoBanun MOAMGUKAIMOHHONW H3MEHYMBOCTH. Hopma
peaknuu Tpu3HAKa. BapuanuoHHbld psg u BapuanuoHHas kpuBas (B. Moranmncen). CpoiicTBa MOaubUKAIIMOHHON
M3MEHYHUBOCTH.

I'enotunuyeckass u3MeHYMBOCTh. (CBOWCTBA TEHOTUIHMYECKONW  HM3MEHUYMBOCTH. BHIBl  TN€HOTUIIMYECKOI
M3MEHYUBOCTU: KOMOMHATHUBHAS, MyTallMOHHAS.

KoMOnHaTuBHAsS W3MEHYMBOCTh. MeH03 W TOJOBOM MPOIECC — OCHOBa KOMOWHATHBHOW H3MEHUYMBOCTH. Pomb
KOMOWHATUBHON M3MEHUYNBOCTH B CO3JIJaHUU T€HETHYECKOTO Pa3HOOOpa3us B mpeIesiax OJJHOTO BUA.



MyTanmonHasgs HW3MEHYMBOCTh. BHAbl MyTamui: TE€HHbIE, XPOMOCOMHBIC, T€HOMHbIC. (CIOHTaHHBIE U
MHIYLUHPOBAaHHbIC MYTallMU. SIAepHbIE U TUTOIIa3MaTUYeCKue MyTanuu. COMaTHYECKUE U MOJOBbIe MyTaluu. [IpuunHb
BO3HMKHOBEHUS MyTaluid. MyTareHbl U UX BIMSHUE HA OPraHU3MBbl. 3AKOHOMEPHOCTH MYTAIlMOHHOTO Mpoliecca. 3aKOH
TOMOJIOTHYECKUX pANOB B HacieacTBeHHoW wu3MmeHunBoctd (H.M. BaBwioB). BHesjaepHas W3MEHUHUBOCTh H
HACJIEICTBEHHOCTb.

Onucenemuxa U 9NUSEHOMUKA, pOIb JNULEHEMUYeCKUX (akmopos 6 HAc1e008aHuu U  USMEeHYUBOCU
GeHomunuuecKux npu3HaKo8 y 0peaHu3Mos.

JemoHcTpanuun

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

Tabmupt u  cxembl: «Buasl u3MeHunBocTHY», «MoauduKallMOHHAsT U3MEHYMBOCTH», «KomOuMHAaTUBHAS
U3MEHYUBOCTBY, «Meito3y, «OmiogoTBopeHuey, «I'enernueckue 3a00aeBaHus YeJIOBEKa», «BUIbI MyTaIuiiy.

O6opynoBaHue: KUBble U TepOapHbIE IK3EMIUISIPbl KOMHATHBIX pacTeHuM, pucyHkH (doTorpaduu) KUBOTHBIX C
Pa3IMYHBIMU BUJAMHU U3MEHUYUBOCTH.

JlabopaTopHasi padora «MccnemoBaHue 3aKOHOMEpPHOCTEW Moau(UKAIIMOHHOW uU3MeHYHBOCTU. IlocTpoeHue
BApUALMOHHOI0 Psifia U BAPUALIMOHHON KPUBON».

IIpakTnyeckas padora «Myranuu y 1po30¢uisl (Ha TOTOBBIX MUKPOIIPENapaTax)y.

Tema 14. I'eneTuKa YesiOBeKa

Kapuorun yenoseka. MexayHapoaHas nporpaMma HMCCIEAOBaHUS T'€HOMa 4esioBeKka. MeToabl M3ydeHUs] T€HETUKU
YeJIoBeKa: TI'e€HEAIOTUYECKUM, OJIM3HENOBBIM, MTUTOTCHETHYCCKUM, MOMYISAIMOHHO-CTATUCTHYCCKUNM, MOJEKYIISIPHO-
reHeTnyeckuil. CoOBpeMEHHOE ONpeAEICHNE TE€HOTUIIA: TOJIHOTEHOMHOE CEKBEHUPOBAHNE, TEHOTUITUPOBAHUE, B TOM YHCIIE
¢ nomomisto III[P-ananu3a. HacnmencrBenHbie 3a0oneBaHus ueioBeKa. ['€HHbIE W XpOMOCOMHBIE OOJIC3HH YeEJIOBEKa.
Bone3nu ¢ HacneacTBEHHOM MPeapacoioKEHHOCThIO. 3HAUEHHE MEIUIIMHCKON T€HETUKHU B MPEIOTBPALLEHUN U JICUEHUU
reHeTHYeCKnX 3a0oieBaHUi dYelnoBeka. MeauKo-TeHeTHYeckoe KOHCynbTupoBanue. CrTBojoBble KieTKH. [loHsaTue
«TEHETUYECKOTO TPy3a». ITUUECKUE aCTIEKThI UCCIIEIOBAHNN B 00JIACTH PEIaKTUPOBAHKS T€HOMA U CTBOJIOBBIX KIIETOK.

['enetnueckue GakTOphl MOBBIIEHHON YYBCTBUTEIHHOCTU YEJIOBEKA K (DU3MUYECKOMY M XUMHUYECKOMY 3arps3HEHUIO
OKpyXarouieu cpenbl. ['eHeTnueckas nmpeapacoaokKeHHOCTh YEJIOBEKa K MaTOJIOT UsIM.

JlemoHcTpanuun

Tabmumper 1 cxeMbl: «KapuoTun genoBekay, «MeToIbl H3YUeHUS TCHETHKH YelIoBeKay, «I eHeTnueckue 3a00eBaHus
YEJI0BEKaY.



IIpakTuyeckas padora «CoCTaBICHHE U aHAIU3 POJLOCIOBHON.

Tema 15. Cenrekuusi OpraHusMoB

JlomecTukanuss U CeJIeKUus. 3apoKAeHUE celekuuu U aomectukaunud. Yuenne H. WM. BaBwioBa o lLlenTpax
MIPOUCXOXKJEHUSI U MHOrooOpasusi KyJbTYpPHBIX pacTeHuid. Poijib celeKIuu B CO3JaHUU COPTOB PACTEHUH U TOPOA
#KUBOTHBIX. COPT, mopoAa, MTaMM. 3aKOH TOMOJIOTUYECKHUX PAIOB B HaciaeACcTBeHHOW n3MeHunBocty H. . BaBuiiosa, ero
3HAYEHUE ISl CEJIEKIIMOHHON paOOThI.

MeTtonbl ceneKIMOHHON paboThl. VICKycCTBEHHBIN OTOOP: MAacCOBBIA M MHJIMBUAYaIbHBIA. DTarbl KOMOMHAIITMOHHOM
cenekuuu. McnbiTanue npousBoauTesnei mo noToMcTsy. OT00p Mo reHoTUIY ¢ MOMOUIBIO OLEHKH (PeHOTUIa TOTOMCTBA U
0TOOp 10 TeHOTUNY ¢ nomoinbio ananusza JJHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ CEeJIeKUMOHHOW paloThl. PanuanvOHHBI M XMMHYECKUH MyTareHes Kak
UCTOYHUK MYTallMid y KyJbTYpHBIX (OopM opranusMoB. lcrnoib30BaHME TEHOMHOIO PEIAKTUPOBAHMS M METOJ0B
pekomOuHaHTHBIX JJHK m1st mosmydeHust ncxoaHoro mMarepuana s CEIeKIIUH.

[lonyyenune nomumionaoB. BHyTpuBumoBas rubpunuzanusi. bin3kopoacTBEHHOE CKpellUBaHUE, WJIM WHOPHUIIUHT.
HeponcteenHnoe ckpemuBanue, win ayropunuar. ['ereposuc u ero mpuunsbl. Vcrnonb3oBaHue reteposnca B CENEKIUU.
Otnanénnas rubpuauzanus. I[lpeomonenune Oecruiogust MEXBHIOBBIX T'MOpHUIOB. J[OCTHIKEHUS CENEKIUH pPacTeHUH u
KUBOTHBIX. «3€1EHAS PEBONIOYULY.

CoxpaHeHHEe U U3y4YECHHE TEHETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUM U UX IUKUX POAUYEH IS CO3/IaHUs HOBBIX
COPTOB U TMOPUIOB CENbCKOXO3SIMCTBEHHBIX KYJIbTYp. M3yuenue, coxpanenue u ynpagieHue 2eHemuyecKuMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMBICIOBLIX HCUBOMHDBIX 8 YEJIAX YIVHUEHUS CYUWeCmBYIOuUX U CO30aHUS HOBbIX NOPOO, IUHULL
U Kpoccog, 6 mMOM Hucie C NPUMEHEHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUU, NepedosbiX uoell U
NnepCcneKmueHbIX MexHoa02Ul.

JdeMoHCTpanuun

[Toptpetst: H. . BaBunos, U. B. Muuypun, I'. JI. Kapneuenko, I1. I1. JIykssnenko, b. JI. Actaypos, H. bopnoyr, JI.
K. benses.

Tabauup! u cxembl: «LIeHTpBI MPOUCXOXKACHUSI U MHOTOOOpPa3Hs KyJIbTYpHBIX pacTeHUI», «3aKOH TOMOJOTHYECKHX
PSI0B B HACJIEICTBEHHON U3MEHUMBOCTIY, «MeToabl cenekuumn», «OtaanénHas rudpuausanus», «Myrarenes».

JlabopaTopHasi padora «/3yueHne coOpToB KyJIbTYPHBIX PACTEHUN U MOPOJI JIOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHne METOT0B CEJICKIIUU PACTECHUM.

IIpakTuueckas padora «lIpuBuUBKa pacTeHHII.



Ikckypcusi «OCHOBHBIE METOJBI U JOCTHXKCHUSI CEJEKIIMU PACTCHUN U KUBOTHBIX (HA CEJIEKIMOHHYIO CTaHIIUIO,
IJIEMEHHYIO (pepMy, COPTOUCIBITATEIbHBIA YYaCTOK, B TEIUIMYHOE XO3SUCTBO, B JIAOOPATOPHUIO arpOyYHUBEPCUTETA WU
HAy4HOT'O LEHTPA)».

Tema 16. buorexHoJ0rusi U CHHTEeTHYECKAsl OMOJIOTUsl

OOBEeKThI, UCIHONb3yeMble B OHWOTEXHOJIOTUH, — KJIETOYHbIE W TKAHEBbIE KYJIbTYPbl, MUKPOOPTAHU3MBI, HX
xapakTepuctuka. TpaauuroHHass OMOTEXHOJOTH: XJIe0oneYeHue, MoJydyeHne KUCIOMOJIOYHBIX MPOITYKTOB, BUHOJICIIHE.
MukpoOuonornueckuit cuHte3. OOBEKTHI MHUKPOOUOTIOTHYECKUX TexHosorui. [IpousBoacTBO Oenka, aMUHOKUCIOT U
BUTAMHHOB.

Co3naHue TEXHOJOTHN W MHCTPYMEHTOB IE€JICHANPABICHHOTO M3MEHEHHUS U KOHCTPYMPOBAHUSI TEHOMOB C IIEJIbIO
MOJIYYEHUSI OPTAaHU3MOB M X KOMIIOHEHTOB, COJIEPKAIIINX HE BCTPEUAIOIIUECS B MPUPOJIE OMOCUHTETUUECKHUE MYTH.

Knerounas wmxeHepus. MeTonbl KyJbTYphl KJICTOK U TKaHEW pacTeHUM U XMBOTHBIX. Kpnobanku. Comartnieckas
rudpuan3anuss U CcoMaTU4YecKuit smOpuoreHe3. lcmonb3oBaHME TaIIOWJIOB B CEICKIIMU pacTeHuu. [lonyuenue
MOHOKNIOHAILHBLIX anmumell. Vlcnonvzosanue MOHOKIOHAILHBIX U NOJAUKIOHAIbHBLIX anmumen 8 Meouyune. VICKyCCTBEHHOE
OIUIOIOTBOpEHUE. PEKOHCTPYKIHUS SIULEKICTOK M KJIOHMPOBAHUE >KUBOTHBIX. METOJ TpaHCIUIAHTalUU SIAEP KIIETOK.
Texnonozuu 0300posieHUs, KYIbMUBUPOBAHUSL U MUKPOKIOHAILHO20 PAZMHONCEHUSL CeIbCKOXO3AUCMBEHHBIX KYAbMYP .

XpoMocoMHasi ¥ TeHHas WHXeHepus. VICKyCCTBEHHBIM CHHTE3 I'eHa W KOHCTpyupoBaHHe pexomOuHaHTHBIX JIHK.
Co3zoanue mpanceenHbiX opeanuzmos. JJoOCTHKEHNs U IePCIeKTUBBI XPOMOCOMHON U TeHHOM MH)XKECHEPHHU. DKOJIOTHIECKUE
U ATUYECKUE MPOOJIEMbI TeHHON WHXXCHEPHH.

Menunmackue 6norexHonoruu. [loctrenomuas nudposas meaunuHa. [TIIP-quarnoctuka. MeTaboJIOMHBIN aHAIH3,
TEHOLICHTPUYECKUN aHallu3 MPOTEOMa 4YeJOBEKa Il OIEHKH COCTOSIHHUSI €ro 370pOoBbiA. VICmoib30BaHHE CTBOJIOBBIX
kierok. TapretHas tepanus paka. 3D-OmommkeHepuss i pa3pabOTKM (YHAAMEHTAIBHBIX OCHOB MEIUIIMHCKHUX
TEXHOJIOTHH, CO3/IaHHMS KOMIUICKCHBIX TKAHEW COYETaHHEM TEXHOJIOTHUH TPEXMEPHOTO OWONMPUHTHUHTAa M cKaddoaauHTra
IJI peIICHUS 3a]1a4 IEPCOHATU3UPOBAHHOW MEIUIIAHBI.

CoznaHre BEKTOPHBIX BaKIMH C IENbI0 oOecredeHus: KOMOWHUPOBAHHOM 3amuThl OT Bo3Oyauteneir OPBU,
YCTAHOBJICHHE MOJICKYJSIPHBIX MeXaHu3MoB (GyHkimonupoBanus PHK-comepkamux BUPYCOB, BBI3BIBAIOIIHX 0CO00
OIacHbIC 3a00JI€BaHKs YEJIOBEKA U JKMBOTHBIX.

JlemoHcTpanuun

Tabmuubl u cxeMmbl: «Mcmonb3oBaHWE MHUKPOOPraHW3MOB B TMPOMBIIUICHHOM MPOU3BOJACTBE», «KieTtouHas
UHXEHEepUs», «[ eHHass MHKEHEePUS.



JlabopaTopHasi padora «/3yueHue 00bEKTOB OMOTEXHOIOTUI.

IIpakTnuyeckas padora «lloaydyeHre MOTOYHOKUCIBIX TPOIYKTOB.

Ikckypeusi «buorexHosorus — BakKHEHIIas MPOU3BOAUTENbHAS CHJIa COBPEMEHHOCTU (Ha OMOTEXHOJIOTMYECKOe
MIPOU3BOJICTBO)».



IHIJTAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOT'PAMMBI 110 BUOJIOTUN HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHMUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUSA K pe3yibTaTaM OCBOEHHS O0YYalOIIMMHUCA MPOTPaMM CPEAHEro OOIIeTro
00pa3oBaHus: IUYHOCTHBIE, METANIPEIMETHBIC U MPEIMETHBIC.

B cTpykType TUUHOCTHBIX pe3yJIbTATOB OCBOEHHUS MPOrPaMMBbI 10 OMOJIOTHUU BBIJICTICHBI CJICAYIONINE COCTABISIONINE:
OCO3HAaHHWE OOYYAIOIIMMHUCS  POCCHUMCKOW  TIpakJIaHCKOW  HWJACHTUYHOCTH — TOTOBHOCTHU K  CaMOpPa3BUTHIO,
CaMOCTOSITETILHOCTH M CaMOOIIPEACNICHUIO, Haiuyue mMomuayuu K OOy4eHUIO OUOJOTUH, YeleHanpasieHHoe pas3eumue
BHYTPEHHUX YOCXKJICHUN JIMYHOCTH Ha OCHOBE KIIOYEBBIX IIEHHOCTEM U HWCTOPUYECKUX TPAIULHMN Pa3BUTHS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb OOYYaIOIUXCA PYKOBOJCTBOBATHCS B CBOCH JEATEIBHOCTU
IIEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKaMHU, MPUCYIIUMH CUCTEME OMOJIOTHMYECKOTO OO0pa3oBaHUSs, Haiuuue NpagoCO3HAHUS.
9KOJIOTUYECKOU KYIbTYPbI, CHOCOOHOCMU CMABUMb TISTN U CTPOUTH )KU3HCHHBIC TIJIAHBI.

JIM4HOCTHBIE pe3ybTaThl OCBOEHUS MPOTrPAMMBI IO OMOJIOTHH IOCTUTAIOTCS B €IMHCTBE YYEOHOW U BOCIIUTATEILHOMN
NEATEIbHOCTH B COOTBETCTBHHM C TPAAUIMOHHBIMU POCCHUMCKMMH COLMOKYJIBTYPHBIMU, UCTOPUYECKHMMHU M JTYXOBHO-
HPABCTBEHHBIMH IIEHHOCTSAMH, NMPUHATHIMU B OOIIECTBE MpaBUIaMU U HOPMaMHU MOBEJIEHUS U CIIOCOOCTBYIOT IpoIleccam
CaMOITO3HAHMS, CAMOBOCIIUTAHUSI U CAMOPA3BUTHUA, Pa3BUTUS BHYTPEHHEW MO3UIMU JIUYHOCTH, ATPUOTU3MA U YBAKECHHS
K 3aKOHY W TPaBOMOPSIKY, YEIOBEKY TPYJa U CTapUIEMy MOKOJEHHUIO, B3AUMHOTO yBa)KCHHsI, OEPEKHOTO OTHOIIEHUS K
KYJIbTYPHOMY HACJEIUIO U TPAJUILIMAM MHOTOHAIIMOHAIBHOTO Hapona Poccuiickon denepannu, OpUpoae U OKPYKAOIIECH
cpene.

JIM4HOCTHBIE PE3yIbTaThl OCBOCHUS y4eOHOro MpeaMeTa «bromorusy A0MKHBI OTPaKaTh TOTOBHOCTH M CIIOCOOHOCTD
0o0ydJaromuxcss PYyKOBOACTBOBAThCA C(HOPMHUPOBAHHONW BHYTPEHHEHW IIO3HMIIMEH JMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAIM{, TO3UTHUBHBIX BHYTPEHHUX YOEXKICHHH, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO
o0IIecTBa, pacIIMPEeHUE KU3HEHHOTO OIBITAa W OMbITA JCSITEIILHOCTH B MPOIIECCE pPean3allid OCHOBHBIX HAINpaBIICHUN
BOCIUTATEIIBHOMN AEATEIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpakaIaHCKOT0 BOCIUTAHUS:

c(hOpPMHUPOBAHHOCTH TPAXKIAHCKOW MO3UIIMK O0YYAIOIMIETOCs KaK aKTHBHOTO M OTBETCTBEHHOTO WICHA POCCHUUCKOTO
00111eCTBa;

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX MPaB 1 00A3aHHOCTEN, YBAKEHHUE 3aKOHA U MPABOMOPSJIKA;



TOTOBHOCTh K COBMECTHOW TBOPUYECKON NESATEILHOCTH NPHU CO3JaHUU Y4YEOHBIX MPOEKTOB, PEIICHUU YUEOHBIX U
MMO3HABATEIBHBIX 3a/1a4, BHITIOJHEHUN OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTD OMpPEEsATh COOCTBEHHYIO MO3UIINIO TT0 OTHOIICHUIO K SIBICHUSM COBPEMEHHOMU KU3HU U OOBICHSATH €€;

YMEHUE YYHUTHIBATh B CBOUX JICHCTBUAX HEOOXOIUMOCTh KOHCTPYKTHBHOI'O B3aUMOJCUCTBHUS JIOJIEH C pa3HBIMU
yOXKICHUSIMU, KYJIbTYPHBIMU IIEHHOCTSMH U COIMATBLHBIM MOJIOKEHUEM;

FOTOBHOCTh K COTPYJHHYECTBY B TIPOIIECCE COBMECTHOTO BBIMOJHEHHUS Y4Y€OHBIX, I[103HABATEIbHBIX U
UCCJIEOBATEIBCKUX 3a/a4, YBOXXUTEIHHOTO OTHOIICHUS K MHEHUIO OMNIMOHEHTOB MPHU OOCYKJIEHHH CIOPHBIX BOMPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOU M BOJIOHTEPCKOMU JIESITEIbHOCTH,

2) IaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUICKON TPakIaHCKON MICHTUYHOCTH, NMaTPUOTHU3MA, YBAXKEHUS K CBOEMY HapOay, YyYBCTBA
OTBETCTBEHHOCTH nepesa PoinHOM, TopIoCTH 32 CBOM Kpail, cBO0 PoauHy, CBOM A3bIK U KYJIbTYpPY, IPOIILIOE U HACTOSIIEE
MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

[IECHHOCTHOE OTHOIIIEHHWE K MPUPOJHOMY HACJIECAWI0O M TNaMsATHUKAM MPUPOJIbI, JOCTHXKEHUsIM Poccum B Hayke,
UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CITOCOOHOCTh OIICHUBATh BKJIAJ POCCUUCKUX YYEHBIX B CTAHOBJIICHHE M Pa3BUTHE OHMOJOTHH, TOHUMAHHS 3HAUYCHUS
OMOJIOTMH B TTIO3HAHUH 3aKOHOB IIPUPOJIBI, B )KU3HU YEJIOBEKa U COBPEMEHHOTO 0OIIEeCTBRa;

ujeiHas yoex1EHHOCTh, TOTOBHOCTD K CITYKEHHIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTD 3a €ro CyAs0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHMUE JYXOBHBIX IEHHOCTEN POCCUMCKOTO HApPO/a;

c(hopMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, 3TUUECKOTO TTOBEICHNS,

CIIOCOOHOCTh OIICHWBAaTh CHUTYallUI0 W TPUHUMATh OCO3HAHHBIC PEIICHHS, OPHUEHTUPYSICh Ha MOpPaIbHO-
HPABCTBEHHBIE HOPMBbI U LICHHOCTH;

OCO3HAHHWE JJMYHOTO BKJIa/Ja B MIOCTPOCHHUE YCTOWYHNBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOILICHHWE K CBOUM POJUTENSIM, CO3/IaHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO MPUHATHS LIEHHOCTEU
CEMENHOM KU3HU B COOTBETCTBUHM C TPaAULIUSIMU Hapo10B Poccuu;

4) 3cTETHYECKOr0 BOCTIUTAHUA:

ACTETHUYECKOE OTHOIIIEHUE K MUPY, BKIIOYasl 3CTETUKY ObITa, HAYYHOI0 U TEXHUYECKOTO TBOPUYECTBA, CIIOPTa, TPY/a,
0OIIIeCTBEHHBIX OTHOIIICHU;



IMMOHUMAHUE YMOLMOHAJIBHOTO BO3JACUCTBUSA JKUBOU IIPUPOIBI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIPQXEHHUIO B Pa3HBIX BUJIAX HCKYCCTBA, CTPEMJICHUE IMPOSIBIATh KAayeCcTBA TBOPUYECKOM
JUYHOCTH;

5) pusnyeckoro BocnuTaHus, GOPMHUPOBAHNS KYJIbTYPbI 310POBbSI H IMOIMOHAJIBLHOI0 0JIArONOJIYyYHSs:

MOHMMAaHWEe M peajlu3alus 370poBOro U Oe3onacHoro oOpaza >KU3HU (30pOBOE TUTAHHUE, COOJIOJICHHE
TUTUEHUYECKUX TPABUI U HOPM, COQTAaHCUPOBAHHBIN PEXKUM 3aHATHH U OTIbIXa, pEryispHas (u3nMdecKkas aKTUBHOCTD),
OEepeXHOr0, OTBETCTBEHHOT'O M KOMIIETEHTHOTO OTHOIIICHHS K COOCTBEHHOMY (PM3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHUMAHUE IICHHOCTU TMPABUI HHJIUBUAYAIBHOTO W KOJUIGKTUBHOTO OE€30MAaCHOTO IMIOBEJICHHUS B CHUTYyalUAX,
YIPOXKAIOMIUX 3I0POBBIO U )KU3HU JIIO/ICH;

OCO3HAHUE MOCECTBUN U HEMPUATHUS BPEAHBIX TPUBBIYCK (YIOTPEOICHUSI aIKOT OIS, HAPKOTUKOB, KYpeHUs);

6) Tpy10BOr0 BOCIMTAHMS

TOTOBHOCTH K TPY/ly, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPY10It00u¢e;

TOTOBHOCTh K aAKTHUBHOW JICSITEIBHOCTH TEXHOJOTUYECKOWM U COLMAJIBHOM HAIMPaBICHHOCTH, CIIOCOOHOCTH
WHUIIUUPOBATH, TUIAHUPOBATH U CAMOCTOSTEIILHO BBITIOIHATh TaKyIO JEATeIbHOCTD;

MHTEPEC K pa3InyHbIM cepam npodhecCUOHATBHON AesTEILHOCTH, YMEHUE COBEPIATh OCO3HAHHBIN BHIOOp OyIyIIei
npodeccuu U peann3oBbIBaTh COOCTBEHHBIE )KU3HEHHBIE TIAHBI;

TOTOBHOCTH M CLIOCOOHOCTh K 00Pa30BaHUIO U CaMOOOPa30BaHUIO HA IPOTSXKEHUU BCEH JKU3HH;

7) 3K0JIOTHYeCKOTr0 BOCIIUTAHUS:

HKOJIOTHYECKH TEIeCO00pa3HOe OTHOIIIEHUE K MPUPOJIE KaK UICTOYHUKY >KM3HU Ha 3emiie, OCHOBE €€ CYIIeCTBOBAHMUS;

MOBBIIIEHUE YPOBHS SKOJOTUYECKON KYJIBTYphI: NMPUOOPETCHHE OIbITa IUIAHUPOBAHUS TMOCTYIKOB WU OIEHKH HX
BO3MOJKHBIX ITOCJICICTBUH JIJISI OKPYXKAIOIIEH CPEBI;

OCO3HaHHE TI00aJIBLHOTO XapaKTepa YKOJIOTHUYECKUX MPOOJIEM U MyTeH UX PelIeHUs;

CIIOCOOHOCTh MCIOJIB30BaTh MPUOOpETaeMble MPU U3YYCHUU OMOJIOTHUW 3HAHUA U YMEHHUS MPH PEIICHUH MPoOieMm,
CBSI3aHHBIX C PAIMOHAJIBHBIM TPUPOIONOIH30BaHUEM (COOJIIOICHNE TPABWII MOBEJCHUS B MPHUPOJE, HAMPABICHHBIX Ha
COXpaHEHHE PaBHOBECHS B IKOCHCTEMAaX, OXpaHy BHJIOB, SKOCHUCTEM, Orocdephl);

AKTUBHOE HENPUATHE NCUCTBUM, NMPUHOCIUIMX BpPEJ OKPYXKAOUIECH NPUPOJHOM Cpele, YMEHHE IPOrHO3MPOBATH
HEOJIaronpUsTHBIE YKOJIOTUIECKUE TIOCIECTBUS MPEANMPUHUMAEMBIX ICHCTBUI U MMPEAOTBPAIATh UX;



HaJM4YUe Pa3BUTOTO IKOJOTHYECKOTO MBIIIICHUS, YKOJIOTHYECKON KYJIbTYphI, ONbITa NESITEIBHOCTU DKOJIOTUUYECKOM
HaIMpaBJICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS MMHU B IO3HABATEIbHOM, KOMMYHUKATUBHOW W COIMAIBHON MpPAKTHUKE,
TOTOBHOCTH K YYaCTHIO B MPAKTUYECKOU JIESITEIIBHOCTH SKOJIOTMYECKON HAMPaBICHHOCTH;

8) HeHHOCTH HAYYHOr0 MO3HAHUSA:

c(hOpMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U OOIIECTBEHHOM
MPAKTUKH, OCHOBAHHOTO Ha JAMAJIOTe KYJIbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOEI0 MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM M YUTATEJIHCKON KYJIbTYpPhl KaK CpPEJCTBAa B3aUMOJICUCTBUS MEXKIY JIIOABMU H
MO3HAHMS MUPAa;

MOHUMaHKe crenuduku OMOJOTUM KaK HayKH, OCO3HaHUs €€ poju B (HOPMUPOBAHHM PAlMOHATIBLHOI'O HAYYHOTO
MBIIUICHHS, CO3/JaHUU IIEJIOCTHOTO TMpPEACTaBiIeHUs 00 OKpYy)KaloleM MHUpEe KaK O €JAMHCTBE MNPUPObI, YEJIIOBEKa M
oO1iecTBa, B TO3HAHUM MPUPOIHBIX 3aKOHOMEPHOCTEH U PelIeHUH MPOOJIeM COXpaHEHHS TPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHWOJIOTHH JIJII COBPEMEHHOW ITUBUIIM3AIIMU: 00ECTIEYeHUSI HOBOTO YPOBHS Pa3BUTHS
MEJUIIUHBI, CO3JJaHUE TEPCIEKTUBHBIX OMOTEXHOJIOTHUN, CIIOCOOHBIX peIIaTh PECYpPCHbIE MPOOJIEMbI pPa3BUTHUS
YeJI0BEUECTBA, MOUCKA IMyTel BBIXOJIa M3 III00ABHBIX IKOJOTHYECKUX MPOOJIeM U 00ecreueHus repexoa K yCTOMIMBOMY
Pa3BUTHIO, PAIUOHATBHOMY MCIIOJIb30BAHUIO MPUPOIHBIX PECYPCOB U (HOPMHUPOBAHUIO HOBBIX CTaHAPTOB JKU3HH;

3aMHTEPECOBAHHOCTH B TMOJIYYEHUH OMOJIOTMYECKUX 3HAHUN B IIEJIAX MOBBIIIEHUS OOIIEH KyIbTYpbl, €CTECTBEHHO-
HAyYHOM TPaMOTHOCTH, KaK COCTaBHOM 4YacTH (YHKIIMOHAJIBHOM TI'PaMOTHOCTH oOOydaromuxcs, (GpopmMupyemon mnpu
U3y4eHHH OUOJIOTHH;

MOHUMAaHUE CYIIHOCTH METOJOB TO3HAHUS, MCIOIb3YEeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh
noJiydaeMble 3HAHHS I aHalln3a U OOBSICHEHUS SBICHHUM OKPY)KAIOIIEr0 MUpa M MPOUCXONAIIUX B HEM U3MEHEHHH,
yMEHHE JeJaTh OOOCHOBAHHBIC 3aKIIOYCHHUS HAa OCHOBE HAYYHBIX ()aKTOB U UMEIOIIMUXCS JIaHHBIX C ENbI0 MOIYYCHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIb30BaTh OWMOJOTHYECKHE 3HAHWS Il pEIIeHus MpoOJeM B pPEabHBIX
KU3HEHHBIX CUTYaIIMSIX;

OCO3HAHHWE IEHHOCTH HAYYHOW [ESTEIbHOCTH, TOTOBHOCTh OCYILIECTBJISATH MPOEKTHYIO M HCCIIEIOBATEIbCKYIO
NEeATEeNIbHOCTh UHIUBUAYAJIBHO U B TPYIIIE;

TOTOBHOCTh M CITOCOOHOCTH K HETPEPHIBHOMY O0Pa30BaHUIO U CaMOOOPa30BaHUIO, K aKTHBHOMY TOJIYYCHHIO HOBBIX
3HaHUM MO OMOJIOTUH B COOTBETCTBHUU C KU3ZHEHHBIMU NOTPEOHOCTIAMMU.

METANPEIMETHBIE PE3YJIBTATBI



MeranpenMeTHble pe3yiabTaThl OCBOCHHS y4eOHOro mpeamera «buwonorus» BKIIOYAIOT: 3HAYUMBIC IS
dbopMupoBaHUsT MHUPOBO33PEHUS OOYYAIOMIUXCS MEXKIUCHUIUIMHAPHBIE (MEXMIpPEAMETHBIE) OOIICHAYYHBIC TOHATHS,
OTpa)karolue MEeJOCTHOCTh HaYYHOW KapTUHBI MUpPA M CHEIU(UKY METOJIOB MO3HAHMSI, UCIIOJIB3YEMBIX B €CTECTBEHHBIX
HayKax (BEIIeCTBO, SHEPTHS, SIBJICHHE, MPOIIECC, CUCTeMa, HAYIHBIA (PaKT, MPUHIIKI, THIIOTE3a, 3aKOHOMEPHOCTbD, 3aKOH,
TEOpHsi, HCCIEIOBaHME, HAONIOJEHUE, W3MEpPEHHE, OSKCIIEPUMEHT W JpYTHe); YHUBEpCalbHBIE Yy4YeOHbIE ACHCTBUS
(mo3HaBaTeNnbHBIC, KOMMYHUKATHBHBIC, pETYJISATUBHBIC), oOecneuynBarommye (GopmupoBanne  (PyHKIIMOHAIBHOU
IPaMOTHOCTH M COIMAIbHOW KOMIETCHIIMA OOYYalOMIMXCS; CIIOCOOHOCTh OOYYalOIIMXCS HCIIOJIB30BaTh OCBOCHHBIC
MEXTUCIMIUIMHAPHBIC, MHUPOBO33PEHUYCCKUE 3HAHWS W YHUBEpPCAJIbHBIC YyYeOHBIC JEHCTBHUS B TI03HABATEIBLHOW U
COLIMAJIBHOM ITPAKTHUKE.

B pesynpraTe u3yueHws OHOJIOTMM Ha YPOBHE CpEIHEro ooOmiero oOpa3oBaHus y oOydyaromerocss OyayT
chopMHpOBaHbl TTO3HABATCIIBHBIC YHHUBEPCAbHBIC Y4YeOHBIC JEHCTBHS, KOMMYHHMKATHBHBIC YHHBEPCAJIbHBIC Y4YCOHBIC
JCHCTBUS, PETYJIATHBHBIC YHUBEPCAIbHBIC YUCOHBIC JICHCTBHUSA, COBMECTHAS JCSITCIIBHOCTD.

MeTanpeaMeTHbIE pe3yIbTaThl OCBOCHHS IMMPOTPAMMEBI CPEIHETO 00IIero 00pa3oBaHusl TOJKHBI OTPaXKaTh:

OBiajeHne yHUBePCAJIbHBIMU YUeOHBIMH MO3HABATEIbHBIMU IEHCTBUSAMM:

1) 6a30BbIe JJOrHYEeCKHe TeCTBHS:

CaMOCTOSATEIHLHO (OPMYIMPOBATH U aKTyaIHM3UPOBATH MPOOIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TIPU OCBOGHWM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIUICHUS (aHalW3a, CHHTE3a, CpaBHEHUS,
Kiaccudukaruu, 0000IIeHNs ), PACKPBIBATh CMBICT OWOJOTHMUECKHUX TOHSATUM (BBIACIATH WX XapaKTEepHbIE IMPU3HAKH,
YCTaHABJIMUBATH CBS3H C IPYTUMU MTOHATUSIMH);

OTpEeNATh IIeIU NIeITeNbHOCTH, 3aJaBas MapaMeTphl M KPUTEPUU HX JOCTHIKEHHS, COOTHOCHUTH PE3yJIbTaThl
JESITEbHOCTHU C TIOCTABJIICHHBIMU TIEISIMU;

MCITIOJIb30BaTh OMOJOTUYECKUE MMOHATHUS sl OOBSICHEHUS (DAKTOB U SIBJICHHM KUBOU MIPUPOIBL;

CTPOUTH JIOTHYECKUE paCCYXKIeHUs (MHAYKTHBHBIC, NETyKTUBHBIC, N0 AHAJIOTHUU), BBISBIATH 3aKOHOMEPHOCTH H
MPOTUBOPEYHS B PACCMATPUBAEMBIX SIBICHUSX, (DOPMYIUPOBATH BHIBOJIBI M 3aKIIIOUCHUS,

MPUMEHSITh CXEMHO-MOJICTIFHBIE CPEICTBA ISl TIPEICTABICHUS CYIIECTBEHHBIX CBS3€W M OTHOIICHUN B M3y4aeMBIX
OMONOTUYECKUX OOBEKTaX, a TaKKe NPOTUBOPEUM PA3HOTO POJa, BBISBICHHBIX B PA3NTUYHBIX WHOOPMAITMOHHBIX
MCTOYHUKAX;

pa3pabaTpiBaTh IUTAH PEMICHUS TPOOJIeMbl ¢ y4ETOM aHaIM3a HMMEIOMIMXCS MaTepPHAaIbHBIX M HEMaTEPHAbHBIX

PECYpCOB;



BHOCUTHh KOPPEKTHBBI B JEATEIBHOCTh, OLIEHUBATH COOTBETCTBHE PE3YJbTATOB MLEISM, OILEHUBATh PHUCKH
MOCJICACTBUU JA€ATCIIbHOCTH;

KOOPAWMHUPOBATh M BBINOJHATH pPabOTy B  YCIOBUAX PEAIBHOr0, BHUPTYaJbHOTO U KOMOWHHUPOBAHHOIO
B3aUMOJICUCTBUS,

pPa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MPOOJIEM.

2) 0a3oBbIe HCCJIEI0BATEIbCKHE TeHCTBHS:

BJIAJICTh HaBBIKAMH Y4e€OHO-UCCIEOBATEIbCKOM U TPOCKTHOU JIESITEIHbHOCTH, HAaBBIKAMHU Pa3pelICHHs MpoOIieM,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY TOUCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a/]ad, MPUMEHEHHUIO
Pa3IMYHBIX METOAO0B MMO3HAHUS;

WCMOJIb30BaTh Pa3JIM4YHbIE BUJBl JEATEIBHOCTH MO TOJYYCHUIO HOBOTO 3HAHUSA, €ro HHTEpHpeTalnH,
npeoOpa3oBaHUIO ¥ IPUMEHEHUIO B YYEOHBIX CUTYaIIUSIX, B TOM YUCJIE TIPU CO3JJaHUU YICOHBIX U COIMATIBHBIX MTPOEKTOB;

(dbopMUpPOBaTh HAYYHBIM TUIT MBIIIJICHUS, BIaJCTh HAYYHOW TEPMHUHOJIOTHEH, KITFOUEBBIMHU TOHATUSMHA M METOJIaAMU;

CTaBUTH U (OPMYJIUPOBATH COOCTBEHHBIC 3a/1a4l B 00Pa30BaTEIbHON JIEATCIIbHOCTH U )KU3HECHHBIX CUTYAIUAX;

BBISIBJISITh IPUUUHHO-CJIEACTBEHHBIE CBSI3U U aKTyaJIu3UpPOBaTh 3aJ1auy, BBIIBUTATh TUIOTE3Y €€ PEIICHUs, HAXOAUTh
apryMEeHThI JJIs I0Ka3aTeIbCTBA CBOMX YTBEPIKICHHUM, 3a4aBaTh MapaMETPhbl U KPUTEPUU PEILIEHHUS;

AHAIM3UPOBATH TOJIYYEHHBIE B XOJI€ PEIICHUSA 3aJayd Pe3yJibTaTbl, KPUTHUYECKU OILIEHHBATH HX JNOCTOBEPHOCT,
MIPOTHO3UPOBATh U3MEHEHNUE B HOBBIX YCIIOBUSAX;

JIaBaTh OIICHKY HOBBIM CUTYAIUsM, OLICHUBATh MPHUOOPETEHHBIN OIIBIT;

OCYIIECTBIIATH IeJICHAIIPABICHHBIN ITOUCK TIEPEHOCa CPEICTB U CIIOCOOOB IEUCTBUS B MPO(HECCHOHAIBHYIO CPEY;

YMETh MIEPEHOCUTD 3HAHUS B TIO3HABATEIILHYIO U MPAKTHYECKYIO 00JIaCTH KU3HEICATCIIBHOCTH;

yMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IaCTeH;

BBIJIBUTATh HOBBIC HJCH, IIpeJiaraTb OPWUTMHAJIbHBIC TOJIXOJBl M PEIICHHS, CTaBUTh MPOOJIEMBI M 3aJIadH,
JOIYCKAIOIIKNE aIbTEPHATUBHBIE PEIICHUS.

3) pabdora ¢ ungopmanmeii:

OPHUCHTHPOBATLCSA B PA3IMYHBIX HCTOYHHKAX HWHOOpManuu (TEKCTEe YYEOHOro IOCOOWS, HAyJIHO-TIOMYJISPHOMN
JuTepaType, OMOJOTHUECKUX CIIOBapSAX M CIPABOYHHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B MIHTepHeTE), aHAIM3UPOBAThH
nHpOpMaNMIO pa3IMYHBIX BHJIOB H (HOpPM TMPEACTaBICHHS, KPUTUYECKH OIEHWBATh €€ JOCTOBEPHOCTh U
HEPOTUBOPEYNBOCTb;



dbopMyIHUpOBATh 3alPOCHl U MPUMEHSITh pa3IudYHbIe METOJbI MPU MOUCKE U O0TOOpe OHojornueckoil uHdopmanuu,
HEOOXOMMOM JJIsl BBITIOJTHEHUSI YUEOHBIX 3a/aY;

MPUOOPETATH OMBIT UCIOJIB30BAHUS HHPOPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH, COBEPILIEHCTBOBATH KYJIbTYPY
AKTUBHOI'O UCIIOJIb30BAHUA PA3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpPATh ONTUMANIbHYIO (OpMY MpeacTaBieHus Ouogoruyeckoi nHpopmanuu (cxemol, rpaduki,
JIuarpaMMbl, TaOJIUIbI, PUCYHKH U IPYTOE);

UCIIOJIb30BaTh HAyYHbIM SI3bIK B KaueCTBE CpEJCTBAa NMpU pabore ¢ OMoJorudeckoil mHpopmamueil: MpUMEHsTh
XUMHYECKHUE, GPU3NUECKUEe U MaTEMAaTUUYECKUE 3HAKU U CUMBOJIBL, (DOPMYJIibl, a00peBUATypy, HOMEHKIJIATYPY, UCIIOJIb30BATh
U IpeoOpa30BbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATISAHOCTH;

BJIa/IETh HaBbIKAMU PACIIO3HABAHUS U 3aIIUTHI UHPOpMaLMU, HH(HOPMALIMOHHOM 0€30MMaCHOCTH JIMYHOCTH.

OBnageHne yHMBepPCAIbHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMH

1) obmenue:

OCYHIECTBIISITh KOMMYHUKAIIMU BO BCeX cdepax >KU3HM, aKTMBHO YYacTBOBATh B JUAJOre WM JUCKYCCHM TIO
CYLIECTBY OOCYXKJaeMoil TeMmbl (YMEHHE 3aJlaBaTh BOIPOCHI, BBICKA3bIBaTh CYKJACHHUS OTHOCHUTENIHLHO BBIMOTHEHUS
npeaaraeMoi 3a/1auu, yYuThIBaTh HHTEPECH! U COTJIACOBAHHOCTD MO3ULIUN JPYTUX YYACTHUKOB AUAIIOTa WIIN JUCKYCCHH);

pacno3HaBaTh HeBepOalbHBIE CpEACTBA OOIICHUS, MOHMMATh 3HAYEHHE COIMAJBHBIX 3HAKOB, MPEINOCHIIOK
BO3HUKHOBEHUS! KOH(MIUKTHBIX CUTYAllUH, YMETh CMTYaTh KOHMIUKTH U BECTH NIEPETOBOPHI;

BJIAJIETh Pa3JIMYHBIMU CHOCOOAMHU OOIEHUS] U B3aUMOJIEHCTBUSA, TOHUMATh HAMEPEHUs APYTUX JIIOAEH, TPOSBISATH
YBOXHUTEIbHOE OTHOIIEHUE K COOECETHUKY U B KOPPEKTHOU GopMe HopMyTupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHHUSI C UCTIOIh30BAHUEM S3BIKOBBIX CPE/ICTB.

2) COBMeCTHASI 1eITeJIbHOCTD:

MOHUMATh W HCIOIB30BATh MPEUMYIIECTBA KOMAHIHON W MHIWBUYAIbHOU pabOTHI MPHU PEHICHUH OHOJOTUYECKOMN
npo6sieMbl, 000CHOBBIBaTh HEOOXOAMMOCTh MPUMEHEHHUSI TPYMNIOBBIX (HOpPM B3aMMOJCHCTBHS NMPHU PEHICHUH Yy4eOHOMU
3a/1auu;

BbIOMpATh TEMAaTUKY U METObI COBMECTHBIX JEHCTBHUI C YIETOM OOIIMX HHTEPECOB U BO3MOXKHOCTEN KaXKIO0r0 YiIeHa
KOJUIEKTHUBA;

IIPUHUMATh LIEJIM COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBATh U KOOPAMHUPOBATH JEUCTBUA MO €€ JTOCTUKEHUIO:
COCTaBJIAATh IUIAH JEUCTBUM, pacupenesisiTb pojd ¢ Y4ETOM MHEHHMH YYaCTHUKOB, O0OCYXJaTh PE3yJbTaTbl COBMECTHOM
paboTHI;



OIICHMBAaTh KaueCTBO CBOETO BKJIAJa U KaXXJOTO YYaCTHUKA KOMaHIbl B OOUIMU pe3yldbTaT Mo pa3paboTaHHBIM
KPUTEPUSIM;

MpeJIaraTb HOBbIE MMPOEKTHI, OLIEHUBATh UJIEU C TTO3UIIMHA HOBU3HBI, OPUTMHATIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYILIECTBIIATh IO3UTUBHOE CTPATETMYECKOE IMOBEACHHE B PA3JUYHBIX CHUTYyalUsX, HPOSBIATH TBOPUYECTBO H
BOOOpakeHHE, ObITh UHUITUATUBHBIM.

OBJiaieHNe YHUBEPCAJIbHBIMHU PEryJATUBHBIMH J€CTBUSIMU

1) camoopranu3anusi:

UCIIOJIH30BaTh OMOJIOTUUECKUE 3HAHUS JIJIsl BBISBJIICHUS MTPOOJIEM U X PEIICHUS B )KU3HEHHBIX U YUEOHBIX CUTYAIUAX;

BBIOMPATh HA OCHOBE OMOJIOTHYECKUX 3HAHUM IIEJIEBBIC U CMBICJIIOBBIC YCTAHOBKU B CBOMX JCHCTBUSIX M MOCTYIKAX 110
OTHOIIIEHUIO K )KMBOW MPUPO/IE, CBOEMY 370POBBIO U 3[I0POBbIO0 OKPYKAIOIINX;

CaMOCTOSITEIbHO OCYIIECTBJISATh MO3HABATEILHYIO JICSATEILHOCTD, BBIABIATH MPOOJIEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIE 33/1a4d B 00Pa30BaTEIILHOM JACATEILHOCTH U KU3HCHHBIX CUTYAIIUSIX;

CaMOCTOSITEJIbHO COCTAaBJISATh TIUIAH PEIICHUS TpoOJeMbl C YUY4ETOM HMEIOUIUXCS PECypCcoB, COOCTBEHHBIX
BO3MOKHOCTEU U MPEAIIOYTCHUN;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM;

pacHIMpATh paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUMH;

JIeaTh OCO3HAHHBIN BBIOOD, apryMEHTHUPOBATh €0, OpaTh OTBETCTBEHHOCTH 3 PEILICHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CIoCOOCTBOBATh (DOPMUPOBAHHUIO W TMPOSBICHUIO IIUPOKON IPYIAUIIMU B Pa3HBIX OOJACTAX 3HAHWM, MOCTOSHHO
MOBBINIATH CBOM 00pa30BaTEIbHBIN U KYJIBTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYallUsiIM, BHOCUTh KOPPEKTHBBI B AEATEIBbHOCTh, OLIEHUBATH COOTBETCTBHE PE3YJbTATOB
LEeIsM;

BIAJICTh HAaBBIKAMHU TO3HABAaTEIbHOW pe(drekchu Kak OCO3HAHHMS COBEpPIIAEMBIX JEHCTBUH W MBICTUTEIHHBIX
MPOIIECCOB, X PE3yIbTATOB U OCHOBAHW, MUCIOJIB30BATh MPUEMBI PEIIEKCUU NIJISi OLIEHKH CUTYyallid, BEIOOpA BEPHOTO
peLICHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO MTPUHUMATh PEIIECHUS MO UX CHUKECHUIO;

MIPUHUMATh MOTUBBI U apTYMEHTBI APYTUX MPHU aHATU3€E PE3YIbTATOB AEATEILHOCTH;

3) mpuHsITHE Ce0sl U APYTrHUX:



MPUHUMATh ce0sl, IOHUMasi CBOM HEJJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apPTYMEHTBI APYTUX IIPU aHAJIN3E PE3YJIBTATOB ACATEIBHOCTH;

MPU3HABATH CBOE MPaBO M MPaBO APYrHMX HA OIIMOKHU;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOr0 YEIOBEKA.
HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHble pe3yibTaThl OCBOCHUS cojepkaHUs ydeOHoro mnpeamera «buonorus» Ha yriyOn€HHOM ypOBHE
OpUEHTUPOBaHbI Ha oOecreyeHue NpopuiIbHOro o0ydeHus oOywaromuxcs Ouonoruud. OHU BKIIIOYAIOT: crienuduueckue
7U1st OMOJIOTUU Hay4YHBIE 3HAHUS, YMEHHSI M CTIOCOOBI ACHCTBUI MO OCBOCHUIO, MHTEPIPETALIUU U TPeoOpa30BaHUIO 3HAHUH,
BUJIbI JICATETLHOCTH IO TMOJYyYEHUIO HOBBIX 3HAHMW U MX MPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX, a TaKXKE B PEaJbHBIX
KU3HEHHBIX cuTyanusx. [IpeqmeTHbie pe3yabTaThl MPEACTABICHBI IO TO/1aM U3yUCHUS.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS yueOHOro npeameta «buosnorus» B 10 kaacce NOTKHBI OTpaXkaTh:

c(OpMHPOBAHHOCTh 3HAHUH O MeCTe€ W pOJM OMOJOTMM B CHCTEME ECTECTBEHHBIX HAyK, B (opmMupoBaHUU
€CTEeCTBEHHO-HAYYHOM KAapTUHBI MHpa, B TIO3HAHWU 3aKOHOB NPHUPOABI U PEUICHUU MpoOJieM palMOHAIBHOTO
IPUPOJIOIIONIH30BAHUS, O BKJIAJ€ POCCUUCKUX U 3apyOeKHBIX YUEHBIX B pa3BUTHE OMOJIOTHH;

BJIa/ICHHE CHCTEMOU OMOJIOTMYECKUX 3HAHUM, KOTOpasi BKIIOYAET: OCHOBOIOJATAIONINE OMOJOTUYECKUE TEPMUHBI U
noHsiTvst  (KU3Hb,  KJETKAa, OpraHu3M, MeTaboJau3M, TOMEOCTa3, CaMOpPETyJIus, CaMOBOCIIPOM3BEICHNUE,
HACJIEICTBEHHOCTh, M3MEHYMBOCTh, POCT M pa3BUTHE), Ouosiormueckue Teopun (kierouHas teopus T. [lIBanna, M.
[neitnena, P. BupxoBa, xpomocomMHas Teopus HacienctBeHHocTu T. Moprana), yuenus (H. M. BaBunoBa — o neHTpax
MHOT000pa3us W TPOUCXOXKIEHUS KYJIbTYPHBIX DPACTCHHI), 3aKOHBI (€IMHOOOpa3usi MOTOMKOB TIEPBOTO IOKOJICHUS,
paclIeIyIeHUs, YACTOThl TaMET, HE3aBUCUMOro HacieaoBaHus ['. MeHaensi, TOMOJIOTHYECKUX PAIOB B HACJIEACTBEHHOU
n3menunBocty H. 1. BaBunosa), npuHIHUIBI (KOMIIZIEMEHTAPHOCTH );

BJIAJICHUE OCHOBHBIMHU METOJAMU HAyYHOTO TIO3HAHUS, WCIOJB3YEMBIX B OHOJOTHYECKUX HUCCIIECIOBAHUSX >KHUBBIX
00BEKTOB (OmMHcaHue, U3MEPEHUE, HaOJII0ICHHE, YKCIICPUMEHT);

YMEHUE BBIICIATh CYIIECTBEHHbIE NPHU3HAKU: BHUPYCOB, KJIETOK MPOKAPHUOT M JYKAPUOT, OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX OPTAaHU3MOB, B TOM 4HCIIe OaKTepHil, rpubOB, pacTEHUH, )KUBOTHBIX M YEJIOBEKa, CTPOCHHUS OPTraHOB U
CUCTEM OpPraHOB pAacTeHWH, >XUBOTHBIX, YEJIOBEKa, MPOLECCOB >XKU3HEACATECIbHOCTH, IMPOTEKAIOUMX B OpraHu3zMax
pacTeHui, )KUBOTHBIX M YEJIOBEKa, OMOJIOTMUECKHUX IMPOIIECCOB: OOMEHa BEmecTB (MeTa0oM3M), PEeBpaIeHUs] YHEPTUH,
Opo’keHusi, aBTOTPOGHOTO U TETEPOTPO(PHOro THUIOB NHUTaHMA, (OTOCHHTE3a M XEMOCHMHTE3a, MHUTO3a, MeHo3a,



ramMeToreHesa, SMOpHOreHe3a, MOCTAIMOPUOHAIIBHOTO Pa3BUTHS, Pa3MHOKCHHSI, WHAUBUIYATHLHOTO Pa3BUTHS OpPraHU3Ma
(oHTOTEHE3a), B3aUMOICHCTBUS T€HOB, TETEPO3HCA, HCKYCCTBEHHOT'O OTOOPA;

YMCHHE YCTAaHABIMBATh B3aUMOCBS3H MEXIy OPTraHOWIAMH KICTKH U UX (YHKIUSIMH, CTPOCHHEM KIIETOK Pa3HBIX
TKaHEW ¥ UX QYHKIHUSIMH, MEXITY OpraHaMHu U CHCTEMaMH OPTaHOB y PACTCHUM, )KUBOTHBIX M YeJIOBEKAa U UX (DYHKIUSAMH,
MEXIy CHUCTEMaM{ OpPraHOB M WX (QYHKIUSIMH, MEXKIy dTarmaMud OOMEHa BEIIECTB, 3TallaMH KIETOYHOIO IUKIA W
KU3HCHHBIX ITUKJIOB OPTaHW3MOB, ATalmaMd SMOPHOHAIBHOTO pa3BUTHUS, TEHOTHIIOM M (EHOTUIOM, (EHOTHUIIOM U
dakTopamMu cpebl OOUTAHMUS;

YMCHHE BBISIBIISITH OTJUYMTEIIbHBIC TPH3HAKH J)KUBBIX CHCTEM, B TOM YHCJIC PACTEHUH, )KUBOTHBIX U YEJIIOBEKA;

YMCHHE HCITOJIb30BaTh COOTBETCTBYIOIIUE aAPTYMEHTHI, OHOJOTHYECKYIO) TEPMHHOJOTHIO W CHMBOJIUKY JUIS
JI0Ka3aTeIbCTBA POJICTBA OPTaHU3MOB PA3HBIX CHCTEMATHYCCKUX TPYIIIT;

YMCHHE peIIaTh OWOJIOTHMYECKHE 3aJI1aud, BBIABIATh HPUUYHHHO-CICACTBECHHBIC CBS3U MEXKIY HWCCICTYCMbBIMU
OMOJOTHYCCKUMH MPOIIECCAaMU U SIBJICHUSMU, JCJIaTh BEIBOJIBI U IPOTHO3BI HA OCHOBAHHH ITOJTYYCHHBIX PE3YJIbTATOB;

YMCHHE BBITIOJIHATH J1a0OpaTOpHBIC W TMPAaKTHUYECKUE pPabOThI, COOJIOJATh IMpaBWja NMpU padoTe C YYCOHBIM H
71a60paTOPHBIM 000PYAOBAHUEM;

yYMEHHE BBIABUTATh TUIIOTE3bI, MPOBEPATH UX IKCIEPUMEHTAILHBIMU CPEACTBAMU, POPMYIUPYSI LIETb UCCIEAOBAHM S,
aHAIM3UPOBATDH MOTYUYEHHBIE PE3YyIbTaThl U JI€TaTh BBIBOIbI;

yMEHHE y4acTBOBaTh B y4eOHO-HCCIIEIOBATEILCKON paboTe MO0 OMOJIOTUU, IKOJIOTHH U MEIUIIMHE, TPOBOIUMON Ha
0a3e IIKOJBHBIX HAYyYHBIX OOLIECTB, M MYOJMYHO TMPEACTABIATH TOJYYCHHBIE pe3ylbTaThl HAa YYEHUYECKUX
KOH(EepEeHITUAX;

YMEHHE OIIEHWBATh OSTUYECKHUE AacCIMeKThl COBPEMEHHBIX MCCIEJOBAaHUNH B 0O0JACTH OWOJOTHM M MEIUIIUHBI
(KTOHMpOBaHUE, HMCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAMPABICHHOE HM3MEHEHHE T'e€HOMa M CO3/IaHHE TPAHCTEHHBIX
OpTraHU3MOB);

YMEHHE OCYIIECTBISATh OCO3HAHHBIN BBIOOp Oynymied mpodeccHoHanbHON NeATEeIbHOCTH B OOJACTH OMOJIOTHH,
MEIUIIMHBI, OWOTEXHOJIOTHUH, BETEPUHAPUHU, CEJIBCKOTO XO3SIICTBA, THINEBOW MPOMBINIUICHHOCTH, YIIAyOIsSTh
MMO3HABATEILHBIA HMHTEpPEC, HaIpaBJICHHBIH HAa OCO3HAHHBIA BBIOOP COOTBETCTBYIOIIEH NpodeccCHH M IPOJOHKCHHUE
Oronornyeckoro o0pa3oBaHus B OpraHU3alUIX CPEeIHET0 MPOoGeCCHOHAIBHOTO U BBICIIIETO 00pa30BaHMUS.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUJIACC
KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI pecypest
1 buonorus kak Hayka
2 JKuBBIe cCHCTEMBI U UX U3YYCHUE
3 Buonorus kineTku 0.5
4 XuMHYecKasi OpraHu3aIysl KICTKH 10
5 Crpoenue u GyHKINU KIETKU 8
5 OOMeH BeIIecTB U IMPeBpalleHue YHEPTHH B 9 1
KJIETKE
7 HacnencrBennas ungopmanus u 9 05
peanuzanus e€ B KJIeTKe
Kv3HEeHHBI UK KIETKU 6 1
Crtpoenue u (yHKIIUHA OPTaHU3MOB 17 15
10 Pa3MHOkeHUE U pa3BUTHE OPraHU3MOB 8 15
1 I'enetnka — HayKa O HACIEACTBEHHOCTH U 5 05
W3MEHYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTU U3MEHYMBOCTH 6
14 I'eneTuka yenoseka 3 0.5
15 Cenexuust OpraHu3MoB 4 1
16 bruoTexHonmoOrHs U CHHTETHYECKasE OMOJIOTHS 4
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo yacoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTHYeckue
padoTbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchl

buonornsa xak koMIniekcHas HayKa U KaK
4aCTh COBPEMEHHOTO OOIIIECTBA

JKuBrle cucTeMBbI U UX CBOMCTBA

ypOBHeBafl OopraHru3anua )XUBBIX CUCTEM

A WIN|

WcTopus OTKPBITHS U U3YUEHUS KIIETKU.
Kiterounas Teopust

R I Y S Y SN

MeTo1b1 MOJIEKYIISIPHOM U KIIETOYHOU
o6uonorun. [Ipaktuyeckas pabora
«/3ydeHne MeToI0B KJIIETOYHON OMOJIOTUH
(xpomatorpadus, anexTpodopes,
muddepeHnnanbHOe NEHTPUPYTUPOBAHUE,
[T1IP)»

0.5

XUMHAYECKHAH COCTaB KIIETKU

MI/IHepaJ'IBHBIC BE€IICCTBA KJIICTKH, UX
OuoJioruyeckas POJIb

Opranuyeckue BeIIecTBa KJICTKH — OEIKU.
JlaboparopHas paboTta «OOHapyxeHHEe
OEITKOB C TIOMOIIIbIO KAY€CTBEHHBIX
peaxuin

0.5

CgoiicTBa, k1accuduraius 1 QyHKIUU
0O€eIIKoB

10

Opranndeckue BEIIECTBA KIETKH —
YTJIEBOIBI

11

Opl"aHI/ILIeCKI/Ie BCIICCTBA KIICTKH —
JIMIIN ABI




Hyxneunossie kucnotsl. JJHK n PHK.
JlaboparopHnas padota «MccnenoBanue

12 HYKJICHHOBBIX KUCIIOT, BBIJICIICHHBIX U3 05
KJIETOK Pa3JInYHbIX OPraHU3MOBY
Crpoenne u pyakun ATD. [Ipyrue

13
nykneosuarpudocdars (HTD)

14 CexBenupoBanue [JHK. Meroapt
T€HOMUKH, TPAHCKPUIITOMHUKH, TPOTEOMHKH

15 MeTo/1bl CTPYKTYPHOM OHOJIOTHH

16 Tunel knetok. [IpokapuoTndeckas KieTka
CtpoeHue 3yKapuoTHYECKOM KIIETKH.

17 [IpakTnueckas pabota «/3ydeHue cBONWCTB 0.5
KJIETOUYHO MeMOpaHbI»

18 [ToBepXHOCTHBIN anmapar KIeTK!
OnHomMeMOpaHHBIE OPTaHOUABI KIICTKH.

19 [IpakTrueckas padota «M3yueHue 05
JIBUKEHUS LIUTOTUIa3Mbl B PAaCTUTEIIbHBIX
KIIETKaX»
[TomyaBTOHOMHBIE OpTaHOU B! KIETKU:

20 MUTOXOHAPUH, macTuabl. JlabopartopHas 05
paborta «VccnenoBanue mia3Moin3a u
JIeTNIa3MOJIN3a B PACTUTENIBHBIX KIETKaX»

21 HememOpaHHbIE OpraHOWIbI KIETKH

22 Crpoenue u GyHKIUU sapa
CpaBHuUTENbHAS XapaKTEPUCTUKA KIETOK

23 sykapuoT. Jlaboparopnas pabota 05
«M3yueHne cTpoeHUs KIIETOK Pa3InYHbIX
OpPraHU3MOB»
AccUMWISIINAA U AUCCUMMIISIIIAS — JIBE

24 CTOpOHBI MeTaboau3Ma. Turnbsl ooOMeHa

BeniectB. JJaboparopHas pabora
«M3ydeHue KaTalTuTUYeCKOH aKTUBHOCTH




(epMeHTOB (Ha mpUMeEpe aMHJIa3bl WIN
Karasasbl)»

@epMEeHTAaTUBHBIN XapakTep peaKuui
KJeTouHoro Merabonmusma. JlaboparopHuas

25 pabota «M3ydenue GpepMEeHTATHBHOTO 1 0.5
paciienieHus! MepoKCHaa BOIOPOia B
PACTHTEIHHBIX U JKUBOTHBIX KJICTKAX)
26 benku-akTuBaTOpHl U OEIKU-UHTUOUTOPHI 1
27 ABTOTpOGHBIN TUII 0OOMEHA BELECTB 1
28 doTtocuHTE3 1
XemocuHTe3. JlaboparopHas padoTa
29 «CpaBHEHHE MTPOIIECCOB POTOCUHTE3A H 1 0.5
XEMOCHHTE32
AnHaspoOHbIe opraHu3Mbl. Buybl OposkeHus.
30 JlaboparopHras pabota «CpaBHeHHE 1
MIPOLIECCOB OPOKEHUS U IbIXaHUS»
31 AspoOHBIE OpraHUu3Mbl. DTaIlbl 1
SHEPTeTUYECKOro 0OMeHa
DHeprus MeMOpPaHHOTO rpaiueHTa
32 npoToHoB. CuHTe3 ATD: paboTa 1
npoToHHOM AT®-cuHTa3bI
33 Peakiiuyn MaTpuyHOro CHHTE3a 1
34 Tpanckpunius — maTpuuHbiil cuaTe3 PHK 1
35 Tpancisus u e€ dtarnbl 1
36 KomupoBanue amunokucnot. Posb 1
pubocomM B OnocuHTe3e Oeka
37 Opranuzanus reioma y IpoKapuor u 1
9yKapuoT
38 MounekynspHble MEXaHU3MBbI SKCIIPECCHH 1
T€HOB Y 9YKapHuoOT
39 Bupycbl — BHekIeTOUHBIEe (DOPMBI KU3HU U 1 05

o0IMraTHBIC Iapa3nuThl. HpaKTI/IquKaﬂ




pabota «Co3ianre MoJIeNId BUPYCay

BupycHslie 3a0051€BaHNs Y€JIOBEKA,

40 N 1
YKUBOTHBIX, PACTCHUN

41 HanortexHoJsioruu B OMOJIOTHN U MEUITMHE 1

42 JKu3HeHHBIN HUKIT KJIETKH 1

43 Matpuunsiii cunte3s JJTHK 1
Xpomocowmsl. JIabopaTtopHast paboTa

44 «M3ydyeHne XxpOMOCOM Ha TOTOBBIX 1 0.5
MHUKPOTIpEIiapaTax»

45 Jlenenue KIeTKH — MHUTO3 1
Tunsl kieTok. KapruoknHe3 U HUTOKUHES.

16 JlabopaTtopHnas pabora «Habmoaenne 1 05
MHTO3a B KJIETKaX KOHYMKA KOpPEIIKa JIyKa
(Ha rOTOBBIX MUKpOIIpernapaTax)»

47 Perynsuust >KM3HEHHOTO 1MKJIA KJIETOK 1

48 Opranu3M Kak eMHOE 11eJI0e 1

49 Tkanu pacrenuii. JlabopatopHas pabora 1 05
«M3yueHue TKaHe pacTeHUID)
TkaHu )KMBOTHBIX U YEJIOBEKA.

50 JlaGopaTtopHas pabora «/3y4yeHue TkaHen 1 0.5
KUBOTHBIX)»
Opransl. Cuctemsl opranoB. JlabopaTopHas

51 pabota «/3ydeHue opraHoB IIBETKOBOTO 1 0.5
pacTeHusD»

52 Ornopa Tena opraHu3MOB 1

53 JIBM)KEHHE OpraHu3MOB 1

54 [lutranue opraHu3MoB 1

55 [MuTaHue MO3BOHOYHBIX )KHUBOTHBIX. 1
[TummeBaputenpHas cucTeMa 4eIoBeKa

56 JIpIXaHHE OpraHu3MOB 1

57 JIprxaHue mo3BOHOYHBIX KHUBOTHBIX U 1




YCJI0BCKa

58 TpancnopT BemecTB y OpraHu3MoB 1
59 KpoBeHnocHas cucrema no3BOHOYHBIX 1
KUBOTHBIX U Y€JIOBEKa
60 Briienenue y opranusmMoB 1
61 3amura y opraHu3MOB 1
62 MMMyHHas cuctema uenoBeka 1
63 PaznpaxuMocTh 1 perynsnus y 1
OpraHu3MOB
64 I'ymopainbHast peryasius u SHI0KPUHHAS 1
cHcTeMa JKUBOTHBIX M YeJIOBEKa
65 @DopMBI pa3MHOXKEHHS OPTaHU3MOB 1
66 [TooBOE pa3MHOKCHHE 1
67 Meiios 1
l'amerorenes3. ObpazoBaHuE U pa3BUTHE
68 MOJIOBBIX KJIeTOK. JlaboparopHas padoTa 1 05
«M3yyeHne cTpoeHus MOJIOBBIX KJIETOK Ha
TOTOBBIX MHKPOIIpETapaTax»
69 WHuButyansHOE pa3BUTHE OPraHU3MOB — 1
OHTOT€HE3
70 3aknazKa OpraHoB U TKaHEU U3 1
3apObIIIEBHIX JIUCTKOB
Pocr u pa3BuTHE KUBOTHBIX.
71 JIabopartopHas padora «BH)IBJICEII/I@ 1 05
MPU3HAKOB CXOJICTBA 3apOIbIIICH
MI03BOHOYHBIX KHBOTHBIX)»
Pa3mHOKeHNE U pa3BUTHE PACTCHUH.
72 JlaGopatopHas pabota «CTpoeHHe OpraHoB 1 0.5
Pa3MHOXKEHHMsI BBICIINX PACTEHUN
73 HcTopust cTaHOBJICHUS U pa3BUTHS 1

T'CHCTUKHU KAaK HAYKH




OCHOBHBIE TTIOHSATHS U CHUMBOJBI TEHETHUKH.

74 JlaboparopHas padota «JIpo3oduia kak 1 0.5
00BEKT TCHETUICCKUX UCCIICIOBAHMID)
3aKOHOMEPHOCTH HACTIEAOBAHUS
pu3HakoB. MoHOrnOpuHOE
75 ckpemuBanue. [Ipakruueckas pabota 1 0.5
"N3ydyeHue pe3ynbTaToB MOHOTUOPUIHOTO
CKpEeILMBaHUs y 1p030duisl"
76 [{uToslornueckue 0CHOBBI MOHOTHOPHTHOTO 1
CKPEIIUBAHUS
77 Ananmmupyrorniee ckpernuBanue. Hermoaoe 1
JTOMHHHAPOBAHHE
JlurnbpuHOE CKpeInBaHUE.
78 [IpakTnueckas pabora «3ydyenue 1 05
Pe3yJIbTaTOB JUTHOPUIHOTO CKPEIIUBAHUS
y Ap030(HITBI
79 HuTonornyeckue OCHOBBI TUTHOPUTHOTO 1
CKpEeIMBaHUS
80 CleruieHHOE HacJIeI0BaHUE TIPU3HAKOB 1
81 XPpOMOCOMHAsI TEOPHSI HACIICICTBEHHOCTH 1
82 ['eneTuka momna 1
83 T'eHoTHn Kak 11eJI0OCTHAS cUCTEMA 1
84 reHeTI/I‘l?CKI/Iﬁ KOHTPOJIb Pa3BUTHUS 1
pacTeHMi, )KUBOTHBIX U YEJIOBEKa
85 H3meHunBOCTh TPU3HAKOB. Buibl 1
W3MEHUYUBOCTH
86 MoaubukanroHHas K3MEHUYNBOCTh 1
BapuanuonHsIii psa v BapuauoHHas
kpuBas. JlabopaTopHas pabora
87 «MccnenoBanne 3aKOHOMEPHOCTEN 1 0.5

MO,HH(pHKaHHOHHOﬁ U3MCHYHMBOCTH.
HOCTpOGHI/IC BapHUalquOHHOT'O psijia U




BAPUALIMOHHON KPUBON»

88

TI'enoTunmyeckas M3MEHUYUBOCTb.
KoMOuHaTuBHasT H3MEHYHUBOCTE

89

MyTanoHHast U3MEHYHBOCTb.
[IpakTuyeckas padora «MyTtanuu y
po30¢uiIsl (Ha TOTOBBIX
MUKpOIMpernaparax)»

0.5

90

3aKOHOMEPHOCTH MYTal[MOHHOIO IIPOLIECcca.
OnureHeTHKa U STUT€HOMUKA

91

I'enernka yenoBeka. [IpakTudeckas padora
«CocTraBieHUe W aHATN3 POJIO0CIOBHOI

0.5

92

MeTo bl METUITUHCKOU T'€HETUKU

93

3HaquI/Ie MeHHHHHCKOﬁ TCHETHUKU B
Hpe)IOTBpaIIIeHI/II/I " JICHCHUHU I'CHECTUYCCKUX
3a00JI€BaHUI YETOBEKA

94

OCHOBHBIE TIOHSITHS CEJICKIIHH.
JlabopaTtopHnas pabora «3y4eHune copToB
KYJIBTYPHBIX PACTCHHI U TIOPOJ TOMAIITHUX
KHUBOTHBIX)»

0.5

95

MeTomp! ceneKIIMOHHON pabOTHI.
JlaGopaTtopHas paborta «/3y4eHne MeTo10B
CEJICKITUU PaCTCHUI

0.5

96

JlocTrKEeHUs CeNEeKIIMU PACTEHUI 1
)KUBOTHBIX. [IpakTHueckas padbora
«IIpuBUBKa pacTCHHI»

97

COXpaHCHI/Ie, HU3YUYCHHEC U NCII0JIb30BAHNC
T'CHCTUYICCKUX PECCYPCOB

98

buortexnonorus kak HayKa 1 0Tpaciib
IIpOU3BOJACTBA. HpaKTI/I‘-IeCKaH pa60Ta
«I/I3yquHe 00BEKTOB OMOTEXHOJIOTHH)

0.5

99

OCHOBHBIC HANpPaBJICHUS] CHHTETHYECKON
OHOJIOTUU




100 XpOMOCOMHAsI U TeHHAsI HH)KEHEPHUs 1
101 MenunuHcKiue OHOTEXHOIOTUH 1
Pe3epsHbiit ypok. [loBTOpeHue,
102 . 1
000011eHNe, CUCTEMATH3AINS 3HAHAN
OBUIEE KOJIMYECTBO YACOB I10 102 135

[TPOTPAMME




YUYEBHO-METOAUYECKOE OBECIHEYEHUE
OBPA3OBATEJBHOI'O ITPOLIECCA

OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* buonorus. buonorudeckue cucremsl u nponeccol, 10 knace/ Tepemor A.B.,
IlerpocoBa P.A., OOmecTBO C OrpaHUYe€HHONW OTBETCTBEHHOCThIO «HOI]
MHEMO3HWHA»

TepemoB A.B., IlerpocoBa P.A. buonorus. buonornueckue cuctemsl u
nporieccel. 10 kiacc. M. - Muemo3una, 2022

AraponoBa W.b., CusornazoB B.M. buonorus pacrenuii, rpudoBs,
numaiaukoB. 10-11

KJ1acchl. Y4ueOHoe mocobue st MpopUIbLHBIX KJIAaCCOB 00111€00pa30BaTEIbHBIX
yupexaenuii. M.: JIpoda, 2007.

buonorus. Dumuknonenus / ['m. pemaktop M.C.I'mnspos. - M.: Bosbmias
Poccuiickas sHimkimonegus, 2003.

METOJIUYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

baryes A.C., T'ynenkoBa M.A., EneneBckuii A.I'. buonorusa. boibiioit
CIIPaBOYHUK JJISl IIKOJILHUKOB M MOCTYMAIONIUX B By3bl. - M.: [Ipoda, 2004
Kosnopa T.A. Kyumenko B.C. buonorus B Tabmumax 6-11 Kiaccsl.
CnpaBouHoe nocooue. - M.: JIpoda, 2019

ITumeno A.B., IlumenoBa W.H. buonorusa. [umaktuueckue maTepualibl K
pasmeny «OoOmas Ouomorusi». - M.: «M3garensctBo HI[ DSHAC»,2007
®pocun B.H., CuBornazos B. 1. ['oToBUMCSl K €IMHOMY TOCYJapPCTBEHHOMY
sk3aMeny: Obmas o6uomnorus. - M.: JIpoda, 2004.

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETHU
UHTEPHET

www.bio.1september.ru - razera «buonorus» - npuiokenue Kk «l cCeHTIOPs»
WWW.bi0o.nature.ru — Hay4HbIe HOBOCTH OHOJIOTHU

Www.edi0S.ru — Diaoc — IEHTpP AUCTAaHIIMOHHOTO 00pa30BaHuUs
www.km.ru/education - YueGuble MaTepHalbl U CI0BapH Ha caiite «Kupumr u
Medoamii»

http://school-collection.edu.ru Enqunas kosnekius nudpoBeix 00pa3opa-
TEJIHBIX PECYPCOB.

http://window.edu.ru/ EnuHoe OKHO JIOCTyma K 00pa30BaTeIbHBIM pecypcaM
http://www.priroda.ru — I[Tpupoia: HarOHATBHBIN TTOPTAJL.
http://obi.img.ras.ru — ba3a 3HaHWii MO OWOJOTHH YEJIOBEKA. YUYCOHHK IIO
MOJICKYJISIDHOW ~ OWOJIOTHW dYEeJIOBEeKa, OWOXUMUH, (PU3UOJOTHUU, TEHHOW W
OEIIKOBOW WHKCHEPHH.

http://www.zoomax.ru — 3oo0JiorHs: YEJIOBEK W JIOMAIllHAE J>KUBOTHBIC.
http://www.fipi.ru — ®eaepanbHBII HHCTUTYT MEJArOTHYSCKUX H3MEPEHUH.



http://www.bio.nature.ru/
http://www.edios.ru/
http://school-collection.edu.ru/
http://www.priroda.ru/

