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HOSACHUTEJIBHASA 3ATINCKA

[Iporpamma o yueoHOMY nipenmety "bruonorus” (qanee - Onosiorus) Ha ypoBHE CPEIHEr0 00IIero o0pa3oBaHus
pazpaborana Ha ocHoBe DenepanbHOoro 3akoHa or 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit
Oenepanm»y, ®I'OC COO, Konnennuu npenojaBanusi yueOHOTO npeaMera «BHOIOrUsS» U OCHOBHBIX TMOJIOKEHUH
(henepanbHOl paboYeii MPOrpaMMbl BOCITUTAHUSI.

YueOuniii npenmer «buonorusty yriyonéHaoro ypoHsS wu3ydeHwst (10—11 kmaccel) sIBISETCS OJHUM W3
KOMIIOHEHTOB TIpenMeTHOH obnactu «EcrecTBeHHO-HayuHble mpeaMmerbl». CormacHo monoxkenusm PIOC COO
npoduiabHble y4yeOHBIE MPEeIMETHl, M3y4aeMble Ha YIIyOJEHHOM YPOBHE, SIBISIOTCS COCOOOM IuddepeHuranuu
o0y4yeHus1 Ha ypOBHE cpenHero o0Iiero o0pa3oBaHusl U MPU3BaHbl 00ECICUNTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM
00IIKM, CpeTHUM OOIIUM, CPETHIM MPOECCHOHATBHBIM U BBICIIMM 00pa3oBaHHeM. B To jxe BpeMs KaAblid U3 STHX
yueOHBIX MPEAMETOB JOJKEH OBITh OPHEHTHPOBAH Ha MPHOPUTETHOE PEeLICHHE 00pa30BaTENIbHBIX, BOCIUTATENbHBIX U
pa3BUBAIOIINX 33jay, CBA3aHHBIX C MPO(OpHUECHTAIMEH 00yJalOMIUXCS U CTUMYJIMPOBAaHHEM MHTEpeca K KOHKPETHON
00J1aCTH HayYHOTO 3HAHUS, CBA3aHHOTO ¢ OUOJIOTHEH, METUITMHOMN, SKOJIOTUEH, IICUXOJIOTHEH, CIIOPTOM MM BOCHHBIM
JIEJIOM.

[Mporpamma o yueOHomy npeamety "buomorus” ma€r npeacraBieHHe o HeIH U 3a/a4aX U3yYeHUs Y4eOHOTro
npeamera «bruonorus» Ha yriayOon€HHOM YpoBHE, onpeiesisieT 00s13aTeabHoe (MHBApHAHTHOE ) IPEIMETHOE COJICpKaHuE,
€ro CTPYKTYpPHpOBaHHE IO pasfesiaM M TeMaM, paclpelelieHHe M0 KiaccaM, PeKOMEHAYET IOCIIE0BaTeNbHOCTb
U3y4YeHUs] YIeOHOTO MaTepHaia ¢ y46TOM MEXIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBSI3€H, IOTUKH y4eOHOTO mporiecca,
BO3PACTHBIX OCOOCGHHOCTEH oOydwaromuxcs. B mporpamMe mo OHOJNOTHH peair30BaH MPUHIMII NPEEMCTBEHHOCTH C
W3y4eHUEM OHOJIOTMM Ha YPOBHE OCHOBHOrO o0mIiero oOpa3oBaHus, Onarojgaps 4dYeMy IPOCMaTpPUBACTCS
HANPaBIEHHOCTh Ha TIOCIEAYIONIee pa3BUTHE OWONOTHYECKUX 3HAHWA, OPHUEHTHPOBAHHBIX Ha (OPMHUpPOBAHHE
€CTEeCTBEHHO-HAyYHOTO MHPOBO33PEHUS, SKOJIOTHYECKOTO MBIIIICHISI, IPEJICTABICHAN O 3JOPOBOM 00pase KU3HU, Ha
BOCTIMTaHUE OEPEKHOTO OTHOIIEHUS K OKPYXaroIlel MpUpoIHOH cpene. B mporpaMme mo OHOJIOTHH TaKkKe MOKa3aHbI
BO3MOXXHOCTHU yueOHoro npeamera «buonorus» B peanuzanuu Tpedosanuii ®I'OC COO k m1aHupyeMbIM JIMYHOCTHBIM,
METanpeMETHBIM W TPEIMETHBIM pe3ylibTaTaM oOy4eHus U B (OPMHUPOBAHMHM OCHOBHBIX BHJIOB Yy4eOHO-
MO3HABATENFHON AESITETLHOCTH O0YJaIOIINXCS [0 OCBOCHHUIO COJIEpyKaHMs OMOJIOTHYECKOTO 00pa30BaHUs HA YPOBHE
cpemHero oo1ero oopa3oBaHusl.

YueOHblii npenMer «buonorus» Ha YpOBHE CpemHEero oOmiero oOpa3oBaHHs 3aBepHIaeT OHOJIOTHYECKOE
o0Opa3oBaHHe B IIIKOJIE W OPUEHTUPOBAH Ha pacHIMpeHHe W YriyOleHne 3HaHW OO0y4arolIMXCs O YKUBOW MPHUPOJE,
OCHOBaX MOJICKYJSIPHOH M KJIETOYHOH Owonoruv, 3MOpPHOIOTHM W OWOJIOTUU PAa3BUTHS, TEHETHKH, CEIEeKIUH,
OMOTEXHOJIOTHH, SBONIOIMOHHOTO YUSHHUSI U DKOJIOTHH.

Wzydenne yueOHOTO mpemmera «buonorus» Ha yriayOJIeHHOM YpOBHE OPHEHTHPOBAaHO Ha ITOATOTOBKY
00ydarommxcs K IMOCIEAYIOMEMY TOIYYSHAI0 OMOIOrMYecKoro oOpa3oBaHHsS B By3aX W OPraHU3AIUSX CpPETHETO
npodeccuoHabHOrO 00pa3zoBaHusi. OCHOBY €ro COAEp)KaHHS COCTaBIIIET CUCTeMa OMOJOrMYECKHX 3HaHHM,
NOJYYEHHBIX NPU HM3yYeHHH OOYYaIOLIMMHUCS COOTBETCTBYIOIIMX CHCTEMAaTHYECKHX pa3esioB OMOJOrMH Ha YpOBHE
OCHOBHOTO 0011er0 o0pa3oBanus, B 10—11 kiaccax 3Tv 3HaHHS MOTYYarOT pa3BuTHE. Tak, pacuIUpeHbl U YTIyOJIeHbI
OMOJIOTMYECKUE 3HAHUS O PACTEHUSIX, )KUBOTHBIX, TpU0Oax, OaKTEpUsX, OpraHU3Me YEJIOBEKa, OOIINX 3aKOHOMEPHOCTSX
JKU3HH, JOTOJTHUTEJILHO BKIIOYEHBI OMOJIOTMYECKHE CBEICHUS IPUKIIAHOTO U IIOMCKOBOTO XapaKkTepa, KOTOPBIE MOXKHO
MCIIOJIB30BaTh KaK OPMEHTHUPHI ISl IOCIIEAYIOIIEro Beioopa npodeccun. Bo3moxHa Takke HHTErpauns OMOIOrn4ecKux
3HAHUU C COOTBETCTBYIOLIMMH 3HAHUSIMH, ITOJIyUEHHBIMUA O0YYaIOIIUMUCS NIPU W3Y4YeHUH (HU3UKH, XUMHUH, reorpaduu
1 MaTeMaTHKHU.

CtpyKTypa mporpaMMEbI 1o yueOHOoMY ITpeaMeTy "broorus" oTpaxaeT CHCTEMHO-YPOBHEBBIA H ABOJTIOIIMOHHEII
MOJIXOJBI K M3Y4eHUto Ouosnoruu. CorinacHo MM, M3Y4aloTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEepHBIE ISl IKUBBIX
CHCTEM pa3HOTO YPOBHS OpTaHM3AIlMH, SBONIONHHA OPTaHMYECKOr0 MHpa Ha 3emiie, COXpaHEeHHUS OMOJIOTHYECKOTO
pasHoobpasms maHeThl. Tak, B 10 Ki1acce H3y4aroTcsi OCHOBBI MOJICKYJISIPHOM M KJIIETOYHOHN OHOJIOTHH, SMOPHOIOTHH H
OHMOJIOTUH PAa3BUTHS, TCHETHKH M CEJICKIINHM, OMOTEXHOJOTHH ¥ CHHTETHUYECKON OMOJIOTHH, aKTYaIN3UPYIOTCS 3HAHHUS
oOyyaromuxcst 1o 00TaHUKE, 300JI0THH, aHATOMHH, (PU3HOJIOTHH YelioBeka. B 11 kilacce W3ydaroTcs SBOJIOIMOHHOE
yueHHe, OCHOBBI DKOJIOTHHU B yueHue o onocdepe.

Yuebuslii npeametr «bHonorus» mpu3BaH 00ECIICYNUTh OCBOCHHE OOYYAIONTUMUCS OMOJIOTHYECKUX TCOPHUH H
3aKOHOB, WJIEH, IPUHITUIIOB U MPABUII, JIEXKAIIIMX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAyYHOU KapTUHBI MUPa, 3HAHUI



0 CTPOCHHMH, MHOTOOOpa3WUM M OCOOCHHOCTSIX KIETKH, OpraHW3Ma, MOMyJISIUH, OHOLEH03a, 3KOCHCTEMBI, O
BBIJAIOIIMXCS HAYYHBIX JOCTIDKCHHSX, COBPEMEHHBIX WCCIEIOBAHUSAX B OHOJIOTHH, TPHUKJIAJAHBIX aCIeKTax
Ounosornueckux 3HaHWK. [nsg pa3BUTHUST W TOJAEpKaHMs HHTepeca oOydaromuxcs K OHOJOrMM Hapsay co
3HAYUTEILHBIM O0BEMOM TEOPETHUECKOTO MarepHuana B COJCp)KaHUHM IMPOrpaMMbl MO OHOJOTHU MPENLyCMOTPEHO
3HaKOMCTBO C MCTOpPHEW CTAHOBJICHUS M Pa3BUTHUS TOW WJIM MHOM OONAacTH OMOJIOTHH, BKJIAIOM OTEYECTBEHHBIX W
3apyOeKHBIX YUEHBIX B pelICHHE BAKHEHITNX OMOJIOrMYECKUX U IKOIOTUYECKUX MPOOIeM.

Llens u3yuenust yyeOHoro mpenmera «buonorus» Ha yriayOJIEHHOM YpPOBHE — OBIIAJCHHE OOYYarOIIUMHCS
3HaHUSIMH O CTPYKTYPHO-(QYHKIHOHATBFHONH OpraHM3allM >KUBBIX CHCTEM PA3HOIO paHra M NMPUOOpETeHHE yMEHH
UCIIOJIb30BaTh 3TH 3HaHUS B (POPMHPOBAHMM MHTEpeca K ONpeAenEHHOl 00nacT npodecCHOHaIbHON AeATeNbHOCTH,
CBSI3aHHOH ¢ OMONOTHE, Wi K BHIOOPY Y4eOHOTO 3aBeCHHS AJIS MPOAOJDKECHHUSI OMOJIOrMYECKOT0 00pa30BaHHs.

HocTmwkenne 1nenu uszydeHus ydeOHoro mpeamera «buomorus» Ha yrinyOJaEHHOM ypoBHE oOecreunBaeTcs
pelIeHreM CIeTyIOIMX 3a/1a4:

OCBOCHHE OOYYarOIIUMHCS CHCTEMbl OHOJOTMYECKUX 3HaHW: 00 OCHOBHBIX OHOJOTMYECKUX TEOPHSIX,
KOHIICTIIMAX, THIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX M MpaBHJIax, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-
HAYYHYIO KapTHHY MHpPa; O CTPOCHUH, MHOTO0Opa3HH U OCOOCHHOCTSIX OMOJOTHYECKUX CHUCTEM (KJIETKa, OpTraHH3M,
TOMTYJISIINS, BHJ, OMOTe0IeH03, Onocdepa); O BBIIAIOUINXCS OTKPHITUSIX U COBPEMEHHBIX UCCIICIOBAHUSAX B OUOJIOTHH;

03HAKOMJICHHE OOYYaIOIMXCS C METOJaMH TO3HAHHWS >KMBOM NPUPOABI: HCCIEAOBATEIBCKUMH METOAaMHU
OMOJIOTMUECKUX HayK (MOJICKYJIAPHOH W KICTOYHOW OHMOJIOrMH, SMOPHOJOTHH M OUOJIOTUW Pa3BUTHSI, TCHETHKH H
CEJIeKIIUH, OMOTEXHOJOTUU M CHHTETUYECKOH OMOJIOTHH, MaJCOHTONOTHH, SKOJIOTHH); METOAaMU CaMOCTOSTEIHHOTO
npoBelieHHs OMOJOrMYEeCKUX HCCIeOBaHUI B JJabopaTopuu W B mpupoze (HaOmroneHue, n3MepeHne, SKCIIePUMEHT,
MOJICJIMPOBAHHE);

OBIIaJieHNe OOYYAIOUIMMHCA YMEHHUSMHU: CaMOCTOSATEIBHO HaxXOIUTh, AaHAIU3UPOBATh W HCIOJIH30BATh
OMOJIOTHYECKYI0 WH(GOPMAIIHIO; TTOJIE30BATHCS OMOJIOTHYECKON TEPMUHOJIOTHEH U CHMBOJIMKOW; YCTaHABIUBAThH CBS3b
MEXJy pa3BUTHEM OWOJOTUM W COLUAIBHO-’)KOHOMUYECKUMH U SKOJOTHUYECKUMH TpOoOJIeMaMH 4YeJIOBEUYECTBA;
OIIEHMBAThH TIOCIIE/ICTBUS CBOEH NEATENHHOCTH 10 OTHOIIEHUIO K OKPYXArolled MPHUPOIHOW cpenie, COOCTBEHHOMY
3I0POBBI0 U 3JIOPOBBIO OKPYXKAIOIINX JIFO/IeH; 0OOOCHOBBIBATH W COONIONATh Mephl MPO(UIAKTUKY WH(EKITHOHHBIX
3a00yieBaHWH, TpaBWIIa MOBEICHUS B MPHUPOJIE U oOecreueHns] 0e30MacHOCTH COOCTBEHHOU JKM3HEAESITETHhHOCTH B
Ype3BBIYAMHBIX CHUTYallUsAX IMPUPOJAHOTO W TEXHOTEHHOTO XapaKTepa; XapaKTepH30BaTh COBPEMEHHBbIE HayJYHbBIS
OTKPHITHSI B 0071aCTH OHOJIOTHY;

pa3BUTHE Yy OOYYArOIIMXCSH HHTEIUIEKTYyallbHBIX M TBOPYECKHX CIOCOOHOCTEH B IpOIECCE 3HAKOMCTBA C
BBIIAIONIUMHUCS OTKPBITUSMH W COBPEMEHHBIMU HCCIIEIOBAaHUSAMH B OWOJIOTHH, pENIaeMBIMH €0 IpoOJieMaMHu,
METOJIONIOTHEH OHMOJIOTMYECKOT0 HCCIEIOBaHMs, IPOBENEHUS OKCIEPUMEHTAIBHBIX HWCCIEOBAHUN, PEIIeHUS
OMOJIOTMYECKUX 3a/1a4, MOJISITUPOBAHUS OMOJIOTHUECKUX OOBEKTOB H ITPOIECCOB;

BOCIIUTaHUE Y 00YHarOIIUXCs LEHHOCTHOTO OTHOLICHHS K )KUBOW MPHUPOJIE B LIEIOM U K OTAETbHBIM €€ 00beKTaM
U SIBJICHUAM; HOPMHUPOBAHUE HIKOJIOTMUYECKOM, TEHETUUECKOM TPaMOTHOCTH, OOIIEH KyJIbTYphl IOBEACHUS B IIPUPO/IE;
MHTErpalfii €CTECTBEHHO-HAYUHBIX 3HAHUIA;

npruoOpeTeHre 00yJaroIUMKC KOMIETEHTHOCTH B PAallHOHAJILHOM PUPOIOTIONIE30BaHUH (COOII0AEHUE TIPABHIT
NIOBEJICHUSI B NPHUPOJE, OXPaHbl BUIOB, SKOCUCTEM, OMOC(EpHI), COXpaHEHUH COOCTBEHHOTO 3JI0POBbS U 310POBbS
OKpyXKaromux Jofed (coOmoneHus wMep  OpoduIakTHKH — 3aboineBaHuid, oOecnieuyeHne  0O€30MaCHOCTH
KHUIHEJESATEITHPHOCTH B UPE3BBIYANHBIX CUTYALIUSX TIPUPOJTHOTO M TEXHOTEHHOTO XapaKkTepa) Ha OCHOBE MCIIOJIb30BaAHUS
OHMOJIOTHYECKNX 3HAHUN M YMEHHIA B IOBCETHEBHOW YKU3HH;

CO3JIaHKe YCJIOBH JIJISl OCO3HAHHOTO BBIOOPa 00YYaIONIMMUCS HHIUBUIYAILHON 00pa3oBaTeIbHON TPaeKTOPHH,
CIOCOOCTBYIOIIEH TOCIEAyIOEMy MPOGECCHOHATBHOMY CaMOOMPEACTICHHIO, B COOTBETCTBHH C WHIIMBHYaTbHBIMH
WHTEpecaMH U TIOTPEOHOCTSME PETHOHA.

OO01ee YMCIIO YacoB, OTBEIACHHBIX Ha M3Y4YCHHE OHOJIOTMM Ha YIIIyOJEHHOM YPOBHE CpEIHEro OOIIero
obpazoBanmsi, coctaBisieT 204 gaca: B 10 ximacce — 102 gaca (3 waca B Henmenmio), B 11 kiracce — 102 gaca (3 gaca B
HEJIEIIO).

Otr6op oOpraHm3arMoHHBIX (HOPM, METOIOB M CPEACTB OOYYCHHS OHOJIOTHMH OCYIIECTBIICTCS C YUYETOM
CHEeU(UKA €ro COASpaHHWS M HAIPABICHHOCTH HA MPOJOJDKEHHE OMOJOTHYECKOTO 0Opa3oBaHMS B OpPTaHU3AIUSAX
cpemaHero mpodeCCHOHALHOTO U BRICIIIETO 00pa30BaHMUS.



OO0s3arenbHBIM  yCIOBHEM MpH 0OydeHHMH OWOJOTMHM Ha YIIyOJNEHHOM YPOBHE SBISETCS HPOBEICHHE
nabopaTopHBIX M TOpakTHueckux pabor. Tarke ydacTre OOydYaIOIIMXCA B BBHIMOJHEHWH IPOCKTHBIX U y4eOHO-
UCCIIEIOBATENbCKUX paboT, TeMaTHKa KOTOPBIX OIpEAeNseTcsl yYhTelneM Ha OCHOBE HMEIOIIMXCS MaTepHajbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOJHBIX YCIOBUH.



COJEP)KAHUE OBYYEHUA
10 KJIACC

CopnepxxaHue HPOTPaMMBI, BBIACICHHOE KYPCUBOM, HE BXOOUT B IPOBEPKY I'OCYINAPCTBEHHON HTOTOBOM
arrecraruu (I'HA).

Tema 1. buosiorns kak Hayka

CoBpemeHHasi OMOJIOTHS — KOMIUIEKCHast Hayka. KpaTkast uctopust pa3Butus Ononoruu. buonorndyeckue Hayku
U M3y4aemMble UM npoOsieMbl. DyHaaMeHTaIbHbIC, IPUKIIAAHBIEC U TONCKOBBIC HAYYHBIE HCCIIEI0BaHUs B OMOJIOTHH.

3navyenue Ouonornu B (OPMHUPOBAHMHM COBPEMEHHOW €CTeCTBEHHO-HAayyHOH KapTuHbl Mupa. [Ipodeccum,
CBsi3aHHbIE C Ouonorued. 3HaueHHEe OMOJOTMH B MPAKTUYECKOM NEATETBHOCTH YeNOBEKa: MEAMLUHE, CEIbCKOM
XO03s1ICTBE, IPOMBIIIIIEHHOCTH, OXpaHe MPUPOJIBL.

JdeMoHcTpanuu

[Moptpetsr: Apucrorens, Teodppact, K. Jlunneit, XK. b. Jlamapk, Y. Japeun, V. 'apseii, I. Mennens, B. U.
Bepnaackuii, U. I1. [Tapnos, U. . Meunukog, H. 1. Basuios, H. B. Tumodees-Pecosckuii, Ix. Yorcon, ®@. Kpuk, /1.
K. benses.

Tabnuiet 1 cxeMbl: «CBsi3b OMOJIOTHHU C APYTUMH HayKamm», «CrcTemMa OMOIOTHIECKUX HAYK.

Tema 2. /KuBble cuCTeMBbI M X H3yYeHHUE

JKusble cucteMsl Kak nmpeaMeT uzydeHus Ononorun. CBOMCTBA KUBBIX CHCTEM: SAMHCTBO XUMHUYECKOTO COCTaBa,
JTUCKPETHOCTh M IEJIOCTHOCTb, CIIO)KHOCTb M YIOPSIOUYEHHOCTh CTPYKTYpPbI, OTKPBITOCTh, CAaMOOpIaHU3aLus,
CaMOBOCIIPOU3BEICHHE, PA3IPAKUMOCTh, I3MEHUYHNBOCTb, POCT U Pa3BUTHE.

YPpOBHM OpraHu3alvi JKUBBIX CHUCTEM: MOJEKYJSPHBINA, KICTOYHBIA, TKAHEBbIHA, OpPraHU3MEHHBIH,
MOMYJISIIIMOHHO-BUI0BOM, 3KOCUCTEMHBIH (OHOTE0IeHOTHYECK ), OnochepHbiit. [Iporecchl, MPOUCXOASIIIIE B KUBBIX
cucremax. OCHOBHBIE MTPHU3HAKU KHMBOr0. JKU3Hb Kak (opma CyIIeCTBOBaHUS MaTepuu. Hayku, n3zydaromue sKuBbie
CHCTEMBI Ha Pa3HBIX YPOBHSAX OpraHHU3aI|H.

Nzyyenne xuBBIX cucTeM. Metoapl Ouonmormueckoid Hayku. HaOmromenuwe, u3MepeHHe, 3KCIIEPUMEHT,
cucTeMarn3anus, Metaananus. [IoHATHEe O 3aBHCHMOI M HE3aBUCUMOM NepeMeHHOW. [lnaHnpoBaHne skcnepUMeHTa.
[locranoBka u mnposepka rumore3. Hyneas rumoresa. [lonarume BbeIOOpKM M e€ HocToBepHOCTh. Pa3bpoc B
Ounostornueckux AaHHbIX. OLEHKa JOCTOBEPHOCTU IOJyYEHHBIX Pe3yJbTaToB. IIpMUMHBI MCKaXEHUS PE3yJIbTATOB
sKcnepuMeHTa. [IoHATHE CTaTHCTHYECKOTO TECTa.

JdeMoHcTpanuu

TaOnuie! u cxembl: «OCHOBHBIE IPU3HAKH KU3HW», «bronornueckue cuctemon», «CBOWCTBA KUBOH MaTEepUN»,
«YpOBHH OpraHu3aluy KUBOU NMPUPOABD, «CTpOEHHE )KMBOTHON KIETKN», « TKaHU HKUBOTHBIX», «CHCTEMBI OPraHOB
YeJI0BEYECKOT0 OpranniMay, «buoreornenosy, «buochepar, «MeToabl H3yueHHS KUBOI IPUPOABI».

ObopynoBanue: nadboparopHoe 000pyOBaHKE U NPOBEACHHS HAOMIOICHUH, N3MEPEHUH, IKCTIEPUMEHTOB.

IIpakTHyeckast padora «lcronb30BaHNe pa3IUUYHBIX METOAOB MIPH N3YUYEHUU JKUBBIX CUCTEM.

Tema 3. buosiorus kjaeTkn

Knerka — crpykTypHO-(yHKIMOHANbHAS eAUHUIA KuBoro. Vcropusi oTkpeiTHs KieTku. Paboter P. I'yka, A.
JleBenryka. Kitetounas teopus (T. LIBann, M. IlIneiinen, P. BupxoB). OcHOBHBIE IOJI0KEHHUS COBPEMEHHOM KIIETOYHOM
TEOpUH.

MeTtoapl MONEKYJSIpHOW M KJIETOYHOHW OHMOJOrMH: MHKPOCKOMHMS, Xpomarorpadus, siekTpodopes, MeToq
MEUEHBIX aTOMOB, IU(depeHInaNIbHoe HeHTpU(yrupoBaHue, KyJbTUBUPOBAHUE KIETOK. M3yuenue uxcuposanHuix
K1emok. JIEeKTPOHHAs MUKpockonusl. Kongoxanvuas mukpockonus. Bumanvhoe (npudsxcusnennoe) usyuenue Kiemox.

JeMoHCTpanun

IToptpetsr: P. I'yk, A. JleBenryk, T. IlIBann, M. llneiinen, P. Bupxos, K. M. bap.

Tabmumbr 1 cxeMbl: «CBETOBOW MHMKPOCKOID», «IJIECKTPOHHBIA MHKPOCKOI», «VICTOpWS pa3BHTHS METOIOB
MHUKPOCKOITHUN.

O06opynoBaHue: CBETOBOM MUKPOCKOII, MUKPOIIpeiapaThl pacTUTEIbHbIX, )KUBOTHBIX U OaKTepHaIbHBIX KIETOK.

IpakTuyeckass padora «l3ydyeHue METOIOB KIETOYHOH Ouonorum (Xpomarorpadus, snekrpodopes,
muddepennuanbaoe nentpudyruposanue, [T1P)».



Tema 4. XumMu4eckast OpraHu3anus KIeTKH

XHUMHYECKHH cocTaB KIETKU. Makpo-, MUKpO- U yIbTpaMUKpO3JIeMeHThl. Boma u e€ posib kak pacTBOpUTEN,
peareHra, ydacTH€ B CTPYKTYPUPOBaHMH KJIETKH, TEIUIOPErYSIIMU. MMUHEpaJpHble BEIIECTBA KIETKH, HX
Ouostornueckas pojb. Pojab KATHOHOB M aHUOHOB B KJIETKE.

Oprannyeckre BelIeCTBa KJIETKU. buonorndeckue moiauMepbl. bemkn. AMHHOKHCIOTHBIM COCTaB OENKOB.
CrpykTypbl OenkoBoil Monekynbl. IlepBuunasi cTpykrypa Oenka, NenTHAHAs CBsA3b. BTopuuHas, TpeTHU4YHas,
4yeTBepTUUHas CTPYKTypbl. [enatypauus. CsoiictBa OenkoB. Kiaccudukanusi 6enkoB. buonornueckue QyHKIMN
6enkoB. [lpuoHut.

YraeBoasl. MoHOCaxapuabl, TMcaxapuabl, OJIUTOcaxapHu bl ¥ nonrucaxapuabl. OO iaH cTpoeHus U QPU3HKO-
XHUMUYECKHE CBOICTBa yriieBoAoB. bronornueckue GpyHKIUM yriaeBoaos.

Jlumuapl. I'uapodunsao-rHApOdOOHEIE cBoicTBa. Kimaccudukanus munuaos. Tpuraunepuasl, Gocoaunmmabl,
BOCKH, CTepOHbl. buomornueckue ¢yHKimu JunuaoB. OOIIMe CBOWMCTBA OMOJIOTMUECKUX MEMOpaH — TEKy4eCTb,
CIOCOOHOCTH K CaMO3aMBIKaHHIO, TIOJTYIPOHHUIIAEMOCTb.

Hyxnennossle kuciorel. JHK wu PHK. Crpoenue HyknenHoBeIx KuciaoT. Hykneotuasl. Ilpunimn
komiuieMeHnTapHoctu. [Tpasuno Yapradda. Crpykrypa JJHK — aBoiinas ciupaib. MecTOHaX0XICHUE U OMOIOTHYSCKUE
¢ynkuuu JJHK. Bunst PHK. @ynxnum PHK B kieTke.

Crtpoenue monekynbsl AT®. Maxkpospruueckue cBsa3u B Mmoiiekyine AT®. Buonormueckue dynkiuun ATO.
BoccraHoBnieHHBIE TTIEPEHOCUYHKH, UX (PYHKIHMU B KIeTKe. Jpyeue nykieosuompugpocghamor (HT®). CexBeHMpOBaHUE
HHK. Memoowl eenomuxu, mpanckpunmomuxu, npomeomuxu.

CtpykTypHass OHONOTHs: OMOXUMHYECKHE U OMO(PU3UYECKHE HCCIICIOBAHUS COCTaBa U IPOCTPAHCTBEHHOM
CTPYKTYpBl Ouomonexyin. Moodenuposanue cmpykmypbl U QyHKYull OUoMoaexyn u ux Komniexcos. Komnviomepnuiii
OU3AUH U OP2AHUYECKUTI CUHME3 OUOMONEKY U UX HENPUPOOHBIX AHATIO208.

JdeMoHcTpauuu

Ioptpertsr: JI. ITonunr, k. Yorcon, @. Kpux, M. Yunkunc, P. @panknun, ©. Canrep, C. [Ipy3unep.

Huarpammel: «Pacnipenenenie XMMUYECKUX 3JEMEHTOB B HEKMBOW Ipupone», «PacnpeneneHrne XUMHUECKHX
3JIEMEHTOB B )KMBOM MIPUPOAE».

Tabmuuer u cxembl: «llepuonuueckass Tabnuia XUMHUYECKHX 3JIEMEHTOB», «CTpOeHHE MOJIEKYJIBl BOABI»,
«BemiectBa B cocTaBe opranu3MoBy, «CTpoeHHe MOJIeKybl Oesika», «CTpyKTypbl O€JIKOBOH MOIeKyIbl», «CTpoeHHne
MOJIEKYJI YIIIE€BOIOBY, «CTpoeHHE MOJIEKYJ TUMHUAO0BY, «HyKIEeHHOBBIE KUCTIOTHD), «CTpoeHne MOoeKyibl ATDy.

ObopynoBanue: XUMHUYECKas IOCYAa U 000pyIOBaHUE.

JlaGopaTopHast padora «OOHapykeHHEe OENKOB C TOMOILBIO0 KAUECTBEHHBIX PEaKLIUil».

JlaGopaTopHasi pabora «lccinenoBaHne HYKJICHMHOBBIX KHCIJIOT, BBIAETICHHBIX W3 KJIETOK Pa3IMYHBIX
OpPIraHU3MOBY.

Tema 5. CTpoenne u GQyHKIHMH KJIETKH

THIBI KIETOK: 3yKapuOTHYECKas U pokapuoTHueckast. CTpyKTypHO-(yHKIHOHAIbHBIE 00pa30BaHusl KIETKH.

CrpoeHue mMpoKapuoTHUecKord KieTku. Kietounas crenka Oaxtepuii m apxeil. OcoOEHHOCTH CTpPOEHUs
reTepoTpodHOI 1 aBTOTPOGHON NPOKAPHUOTHIECKUX KIETOK. MEeCTO U poJib IPOKAPHOT B OMOIICHO3aX.

Crpoenre W (QPyHKIMOHMPOBAaHHE 3yKapHOTHUECKOW KieTKH. llmazmarndeckas memOpana (ruiazManemma).
CrpykTypa IUIa3MaTHUecKoi MeMOpaHbl. TpaHCHOPT BEIIECTB 4Yepe3 IUIa3MaTH4ecKyld MeMOpaHy: MacCHBHBIN
(mudpdy3usa, obneruénHas auddysus), akTUBHBIA (NMEPBUYHBIA W  BTOPUYHBIA aKTUBHBIH  TPaHCIIOPT).
[MonynponunaeMocTs MeMOpaHbl. PaboTa HaTpuii-KkamieBoro Hacoca. DHJOIUTO3: MHHOIUTO3, (HarouTo3. DK30IHTO3.
Knerounas crenka. CTpykTypa v GyHKIIUU KJIETOYHOMN CTECHKH PacTCHUH, IPUOOB.

Iurormaszma. Iluto3zoms. Llurockenmer. [IBmwxenue mwmroruiazMbel. OpraHouasl kKieTkd. OmHOMEMOpaHHBIE
OpraHoWAbl KIIETKH: dHAomasMarndeckas ceth (OIIC), ammapar I'ombmKu, JTU30COMBI, HX CTPOCHHE W (DYHKIIHH.
B3aumMocBs3b 01HOMEMOpaHHBIX OPraHOMI0B KiIeTKU. CTpOeHHE I'PaHyJIIPHOTO PETUKYIyMa. Mexanusm Hanpagienus
oenxoe 6 OIIC. CuHTe3 pacTBOpUMBEIX OenkoB. CHHTE3 KICTOYHBIX MeMOpaH. [nmamkwii (arpaHymsipHBIN)
SHJOIUIA3MAaTHUECKUH peTHKyimyM. CekperopHas ¢yHKius ammapara [ombkn. Moougukayus benxkos 6 annapame
T'onwoorcu. Copmupoexa 6enxog ¢ annapame I on60xcu. TpaHcIOpT BellleCTB B KiIeTKe. Bakyonu pacTUTENbHBIX KIETOK.
Knerounsiii cok. Typrop.



[TonmyaBTOHOMHBIE OpTaHOMBI KJIETKH: MUTOXOHAPHH, TUIACTHIBL. [Ipoucxodcoenue MmumoxoHopuii u naacmuo.
Cumbuoeenes (K.C. Mepeackosckuil, JI. Mapeynuc). CtpoeHre U GyHKIIUM MUTOXOHApPUN u tuacTul. [lepBuunbie,
BTOPUYHBIE M CIIOKHBIE TUIACTHIBI (POTOCHHTE3UPYIOUIMX SYKApHOT. XJIOPOIJIACTBI, XPOMOIUIACTHI, JEHKOMIACTHI
BBICIIMX PacTEHHM.

HememOpanusie opranouasl kinetku CTpoeHne W (QyHKIMM HEMEMOpPAHHBIX OPraHOMIOB KIETKH. PHOOCOMBI.
Ipomesicymounvie  punamenmevi. MuUKpODUITAMEHTBL. AKmuHogvle Mukpoguiamenmsl. MpIlIeUYHbIE KICTKH.
Axmunogvle KOMNOHEHMbl HeMblieyHblx Kiemok. Mukporpyoouku. Knertounslii nentp. CrtpoeHue U JBUKEHHE
KTYTUKOB M peCHUYEeK. MUKPOTPYOOUKH nuToruiasMel. Llentpuons. berku, accoyuuposantvie ¢ MUKPODUIAMEHMAMU
u muxpompybouxamu. MomopHule 6enxu.

Anpo. Obonouka sipa, XpOMaTUH, KapuoIlIa3Ma, SAPBIIIKK, UX CTpOeHHE W (YHKUMH. SnepHblii OenKoBbIi
matpukc. [IpocTpaHcTBeHHOE PacMONIOKEHHUE XPOMOCOM B MHTEp(A3HOM SIApE. DYXPOMAMUH U 2emMePOXPOMAMUH.
benku xpoMaTHHa — TUCTOHBL. Junamuxa s0ephot 06010UKU 8 Mumose. A0epHulii mpanHcnopm.

Knerounsie BkmtoueHus. CpaBHUTENbHAs XapaKTEPUCTUKA KIETOK SYKApHOT (pacTUTENBHOH, >KUBOTHOM,
TpUOHOA).

JdeMoHcTpanuu

Ioptpetsi: K.C. MepexkoBckuii, JI. Maprymuc.

Tabmuuer u cxembl: «CTpOeHHE DYKapHOTHYECKOH KieTkn», «CTpoeHHe >KUBOTHOH KieTkm», «CTpoeHue
pacTUTeNbHON KIIETKH», «CTpoeHHuEe MUTOXOHAPUNY, « S apoy», «CTpoeHUe MPOKAPUOTHIECKON KISTKID).

O06opynoBaHue: CBETOBOM MUKPOCKOII, MUKPOTIPETIAPAThI PACTUTEIbHBIX, )KUBOTHBIX KIIETOK, MHKPOIIPETapaThl
OakTepHuaTbHBIX KIETOK.

JlaGopaTopHasi padora «l3yueHue cTpoeHus KIETOK Pa3InUHbIX OPIraHU3MOBY.

IpakTuyeckass padora «/I3ydeHne CBOMCTB KIETOUHONH MEMOpaHBD.

JlaGopaTopHast padora «/ccienoBaHue 1a3Moiu3a 1 ACIUIa3MOoJIN3a B PACTUTEIBHBIX KIETKaX).

IIpakTyeckas padora «/3yueHne ABKEHNS UTOIIIA3Mbl B PACTUTEIILHBIX KIETKAX).

Tema 6. O0MeH BellecTB M IPeBpalleHUe JHEPTUH B KJIeTKe

AccUMWISIINS M JUCCUMHWJISIIMSA — JBE CTOPOHBI MeTabosim3Ma. Tumbl oOMeHa BeliecTB: aBTOTPOGHBIN U
rerepoTpodHbINA. YuacTue Kuciiopoja B 0OMEHHBIX IpoLeccax. JHEPreTudeckoe ooecneueHne KISTKU: IpeBpalleHue
AT® B oOMeHHBIX Tporieccax. DepMEHTATHBHBIN XapaKTep peakiuil KieroyHoro Merabommsma. DepMeHTHI, UX
CTpoeHue, cBoiicTBa U MexaHu3M JeiictBus. Kodepmentsl. OTianunst ¢epMeHTOB OT HEOPraHUYECKHUX KaTajIu3aToOpOB.
benku-aktuBaTOpbl M OENKU-MHIMOUTOPHL. 3aBUCHUMOCTH CKOPOCTH (PEPMEHTATHBHBIX PEAKUUH OT Pa3IHYHBIX
(hakTOpOB.

IlepBUYHBINA CHHTE3 OPraHUYECKUX BELIECTB B KIeTKe. POTOCUHTE3. AHOKCULEHMBIL U OKCUSEHHBIN (homocunmes
y baxmeputi. Ceemocobuparowue nuemMeHmsl U NUSMenmyvl peakyuoHHo2o yeumpa. Poiib XJI0pOIIacTOB B Ipolecce
¢dorocunteza. CeroBas u TeMHOBast (aszbl. Pomoovixanue, Cs, Cs. u CAM-munevr homocunmesa. IlpogyKTUBHOCTD
¢dorocunTesa. Biusnue pasnuuHbix (pakTopoB Ha CKOPOCTh POTOCHHTE3a. 3HaAYEHUE (POTOCHHTESA.

Xemocunres. PazHooOpa3ue opraHu3MOB-XEMOCHHTETHKOB: HUTPUPHUIUPYIOMINE OaKTepuH, Kelle300aKTepHH,
cepoOakTepun, BOJOPOAHbIE OakTepuu. 3HAYCHUE XEMOCHHTE3A.

AmnaspoOnble opranu3Mbl. Buaesl OposkeHus. I[IpoaykTsl OpoXKeHMS M HMX HCIOJIB30BAHUE YEJIOBEKOM.
AHa3p0oOHbIE MUKPOOPTaHU3MBI KaK 00BEKThI OMOTEXHOJIOTUH U BO30yIUTEIH OOJIe3HEH.

AdpoOHBIE OpraHm3Mbl. OJTambl JHepreTmyeckoro obmena. llogrotoBurtenbHbrii dtan. [nukomns —
OECKUCIOPOIHOE PACIIETUIEHUE TITFOKO3BI.

Buronoruueckoe OKWCIIEHHE, WU KIETOYHOE JbIXaHWe. Poib MUTOXOHJpUH B IporeccaX OHOIIOTHYECKOTO
okucnenus. lluknmumdeckne peakmuu. OxucnutenpHOe (ochoprmmpoBaHue. JHepeus MeMOpanHo2o 2paduenma
npomonos. Cunmesz AT®D: paboma npomonnoi AT@-cunmaswl. IlpenMyimiecTBa adpoOHOTO IMyTH OOMEHA BEIICCTB
nepea aHadpoOHBIM. DP(HEKTHBHOCTD SHEPTETUICCKOTO OOMEHA.

JdemoHcTpanuu

IToptpetsr: k. Ilpuctmmn, K. A. Tumupsize, C. H. Bunorpaackuii, B. A. Duremsrapar, I1. Muruemr, I'. A.
3aBap3uH.

Tabmuiel U cxembl: «DoTOCUHTE3Y, «DHEpPreTuUeckuii 00Men», «bruocunTe3 Oenkay, «CTpoeHue hepMeHTay,
«XEeMOCHHTE3».



OObopynoBaHue: CBETOBOM MHKDPOCKOI, OOOpYIOBaHHE JAJS IMPUIOTOBICHUS TOCTOSIHHBIX W BpPEMEHHBIX
MHUKpPOIIpENapaToB.

JlaGopaTopHasi paGora «/3yueHrne KaTaqUTUYECKOW aKTHBHOCTH (DepMEHTOB (Ha MpHMEpe aMWIa3bl WU
KaTanaasbl)».

JlaGopaTopHasi padora «/3yueHre GpepMEeHTATUBHOTO PACIICIUICHHSI TEPOKCHIA BOJOPOAA B PACTUTEIBHBIX U
JKUBOTHBIX KIETKAX).

JlaGopaTopuasi pagora «CpaBHEeHHE TIPOLIECCOB (OTOCUHTE3a M XEMOCHHTE3a».

JlaGopaTopuasi padora «CpaBHEHHE IPOLIECCOB OPOKEHUS U ABIXAHHS».

Tema 7. Hacinencreennas nagopmManus U peaan3anus eé B KIeTKe

Peaknun matpudnoro cunTesa. [IprHIMT KOMIUIEMEHTAPHOCTH B PEAKIMAX MAaTPUYHOIO CHHTe3a. Peamu3zarus
HacJleICTBEHHOW uH(popManuu. ['eHeTHueckuii Kon, ero cBoWcTBa. TpaHCKpunums — MaTpuuHblidi cuHTe3 PHK.
ITpuHIMIIBI TPAHCKPUIIIIUHN: KOMIJIEMEHTAPHOCTh, aHTUIIAPAIIIEIbHOCTh, ACUMMETPUIHOCTE. Co3pesanie MmampuyHbix
PHK 6 syxapuomuueckou kremxe. Hexooupyiowue PHK.

Tpancnsmus u e€ sranel. Yuactue TpancnopTHeix PHK B OmocuHTese Oenka. YcimoBus OMOCHHTE3a Oeika.
Konuposanue amunokuciot. Ponb pubocom B bnocuHTese Oemnka.

Cospemennvle npedcmagnenuss 0 cmpoenuu 2enog. OpraHu3anus TeHOMa y POKAPHOT U 3YKapuoT. Perynsius
AaKTHBHOCTH T'€HOB y npokapuor. ['unoresa onepona (®. XKako0, XK. Mano). Morekynsapuvie Mexanuzmvl 3KCHpeccuu
eenos y aykapuom. Ponv xpomamuna 6 pezynayuu pabomuvl cenos. Perynsiuss oOMEHHBIX NPOILECCOB B KIIETKE.
Knetounslit romeocTas.

Bupycel — HekneTounble (GOPMBI )KU3HU U OOJIMTraTHBIe mapa3uThl. CTpOeHHE MPOCTHIX U CIOXHBIX BHUPYCOB,
peTpoBupycoB, Oaktepuodaro. JKuzuenwviti yuxn [[HK-codepocawux eupycos, PHK-codepaxcawux eupycos,
baxmepuogpazos. Obpammnas mpancKkpunyus, peeepmasd, uHmezpasa.

BupycHbie 3a0oneBaHus 4yenoBeka, KUBOTHBIX, pacteHuit. CIINJ[, COVID-19, conuansHbie 1 MEIUIIMHCKUE
MIPOOIIEMBI.

Buoungopmamuxa: unmezpayus u anamuz oomvuiux maccusog («bigdatay) cmpyxmypuoix 6uonocuueckux
Ooannvix. Hanomexmnonocuu 6 ouonocuu u meduyuwe. [lpocpammupyemvie @ynxyuu oeaxos. Cnocobwvr docmasKu
JeKapcms.

JdeMoHcTpauuu

Hoptpetsi: H. K. Konsuos, . 1. FiBaHOBCKU.

Tabmuts! u cxemsl: «brocunaTes Oenkay, «I'eHeTnaeckuit Koa», «Bupycel», «bakrepuodarmy.

IIpakTuyeckas padora «Co3naHne MOJEIN BUPyCay.

Tema 8. /Ku3HeHHBIH HKJI KJIETKH

KnerouHnslit MK, ero nepuoasl u peryisinus. Marepdasa u Muto3. OCOOEHHOCTH MPOLECCOB, IPOTEKAIOLINX B
unrepdaze. IloaroroBka ximetkm k genenuto. [IpecuHTeTHueckuii (MMOCTMUTOTHYECKHUH), CHHTETHYECKUH U
MNOCTCHUHTETUYECKUHN (TPEMUTOTHYECKHIA) IEpHOIbI UHTEP(]a3bI.

Martpuunsiii  cunre3 JHK — perumkanmda. Ilpuanunsr  penmukanuu  JIHK:  komruieMeHTapHOCTS,
MOJIYKOHCEPBATUBHBIN CHUHTE3, aHTUnapamienabHocTh. Mexanusm pemukanuu  JIHK. Xpomocomsl. Crpoenue
xpomocoM. Teromepsl 1 TeoMepasa. XpoOMOCOMHBIN HA0Op KIIETKH — KapuOTUI. JUTUIONIHBIN U rarnIouaHbIH HAaOOPEI
xpomocoM. ['oMosorngnsie XpoMocoMsl. [10710BbIE XpPOMOCOMBI.

Henenne xnetkn — muto3. CTaany MUTO3a U TIPOUCXOJAIINE B HUX mpouecchl. Tumbl muto3a. Kaproknues u
nUTOKHHE3. bronornyeckoe 3HaYeHNEe MUTO3A.

Perynsmus MuroTHueckoro nukia kietkd. llporpammupyemast KjeTodnas ruOeb — armonTos.

Krnerounoe sipo, XpoMocoMbl, ()yHKIIMOHAIBHAS TeHOMUKA. Mexanusmvl npoaughepayuu, ougpepenyuposru,
cmapenus u cubenu knemok. «Lugpposasa knemxay — buounghopmamuueckue mooenu GYHKYUOHUPOBAHUs KIeMKU.

JdemoHcTpanuu

Tabmuib! 1 cxeMbl: «KW3HSHHBIN ITUKIT KIETKW», «MuTo3», «CTpoeHne xpoMmocom», «Permmmkartis JJTHK».

OO6opyioBaHue: CBETOBOM MUKPOCKOI, MUKpOIIpenaparbl: « MUTO3 B KJI€TKaX KOpEIKa JIyKay.

JlaGopaTopHast pabora «lI3yueHue XpoMOCOM Ha TOTOBBIX MUKPOIIpEapaTax.

JladopaTopHass pabora «HaOmomenme MHTO3a B KIETKaX KOHYMKAa KOpemka Jyka (Ha TOTOBBIX
MHKpOIIperiapaTax ).



Tema 9. CTpoenne u GyHKIHMH OPraHU3MOB

Buonoruueckoe pazHooOpaszue opraHu3MoB. OZHOKIETOYHbIE, KOJIOHHATBHBIE, MHOTOKJIETOYHBIE OPIaHU3MBI.

OCOOCHHOCTH  CTpOEHHMsSI M JKH3HEACATENIFHOCTH OIHOKJIETOYHBIX opraHu3mMoB. baktepuu, apxew,
OJTHOKJIETOUHBIE TPUOBI, OHOKIIETOYHBIE BOJIOPOCIIH, IPyTrUue NPOTHCTHL. KoJoHMaIbHBIE OpraHU3MBbI.

B3aumocBs3b yacTeli MHOTOKJIETOYHOI'O Opranu3ma. TkaHu, OpraHbl U CHCTEMBI OpraHoB. OpraHu3M Kak eJUHOe
uenoe. ['omeocras.

Tkanu pacreHuid. Tumel pacTUTENBHBIX TKaHeH: oOpa3oBaTelbHas, MOKPOBHAS, NPOBOAALIAS, OCHOBHAS,
MmexaHnuyeckas. OcobeHHOCTH CTpoeHUs, QYHKINI U PACTIONOKEHHsI TKAaHEH B OpraHax pacTeHHM.

TkaHU >KMBOTHBIX M 4YeNOBeKa. THMBI >KMBOTHBIX TKaHEW: HSMMTEINalbHAas, COCAUHUTEIbHAs, MBbILICYHAs,
HepBHas. OCOOCHHOCTH CTpoeHus], HYHKIUN U PacTONI0KEHHUS TKaHEeH B OpraHax >KUBOTHBIX U YEJIOBEKa.

Opranel. BereratuBHble M TE€HEpAaTHBHBIE OpraHbl pacTeHHH. OpraHbl U CHCTEMBI OPraHOB JKUBOTHBIX H
yenoBeka. OyHKIINHU OpPraHOB M CUCTEM OPraHoB.

Onopa Ttena opranuzMoB. Kapkac pactenuil. CkeneTsl OJHOKJIETOUHBIX M MHOTOKJIETOYHBIX >KMBOTHBIX.
Hapy>xHb1it 1 BHyTpeHHMI ckeneT. CTpoeHHe U TUIIBI COeMHEHNS KOCTEH.

JIBmkeHHe OpraHu3MoB. JIBM)KEHHE OJHOKIIETOYHBIX OPraHM3MOB: aMEOOMIHOE, JKI'YTHKOBOE, PECHHUYHOE.
JIBrm)KeHne MHOTOKJIETOUHBIX PAaCTEHHM: TPONMU3MBI M HACTHUHU. J[BU)KEHHE MHOTOKJIETOYHBIX KHUBOTHBIX U YEJOBEKa:
MbllIeyHas cucrtema. Peduexc. CkeleTHbIE MBI M X padoTa.

IMutanue opranusmos. [lornomieHre Bobl, YIIEKUCIOro ra3a i MUHEpaIbHBIX BEIECTB pacTeHusMU. [lutanue
JKUBOTHBIX. BHyTpumosocTHoe M BHYTPHKIETOUHOE NHIeBapeHue. [IutaHnue Mo3BOHOYHBIX >KMBOTHBIX. OTJENbI
MUIIEBAPUTENBHOrO TpakTa. [lumeBapurensHble xenessl. [IumeBapurenbHas cucteMa 4eoBeka.

Jpixanue oprann3MoB. [Ipixanne pactennid. [{pixanne sxuBoTHBIX. Jnddy3ns ra3oB uepes moBepXHOCTh KIETKH.
Koxxnoe npixanue. JlpixarenbHas noBepxHocTh. JKabepHoe u nérouHoe apixaHue. JpIxaHue MO3BOHOYHBIX JKUBOTHBIX
U YeJIOBeKa. ODBOJIOIHOHHOE YCIOKHEHHE CTPOEHUS JIETKMX MMO3BOHOYHBIX >KMBOTHBIX. JIpIXaTenpHas cHucTeMa
YyenoBeKka. MexaHnu3M BeHTWISILHUH JIETKUX Y ITUL U MIIEKONUTAIOIIUX. Peryssiuns npixanus. J{pixarenbHbeie 00bEMBI.

TpaHCHIOPT BEWIECTB Yy OPraHW3MOB. TpaHCIOPTHBIE CHUCTEMBI pacTeHHH. TpaHCIOPT BEIIECTB y KUBOTHBIX.
KposenocHast cuctema u e€ opraHel. KpoBeHOCHass cuUCTeMa MO3BOHOYHBIX JKHMBOTHBIX M uyenoBeka. Cepare,
KPOBEHOCHBIE COCYAbl U KpoBb. Kpyrm kpoBooOpaiieHHs. DBOJIOLHMOHHBIE YCIOKHEHHS CTPOEHHUsS] KPOBEHOCHON
CHCTEMBbI II03BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perymsuusi.

Beinenenue y opranu3moB. Beinenenue y pacteHuil. Beigenenue y KMBOTHBIX. COKpaTHUTENbHBIE BaKyOJIH.
Opransl Beigenenus. GuibTpanys, ceKpeuns 1 00paTHOE BCACHIBAHUE KaK MEXaHHU3MBI paOOThl OPraHOB BBIJEIICHHUS.
CBsI3p TONIOCTH TeNa C KPOBEHOCHOM M BBIACIUTEIBHONM CHUCTEMAaMH. BplJeNeHne y MO3BOHOYHBIX UBOTHBIX U
yenoseka. [louku. Ctpoenue n pyHKIMOHNpOoBaHUe HeppoHa. OOpazoBaHHE MOYH Y YEJIOBEKA.

3ammra y OpraHu3MoB. 3alidTa y OAHOKJIETOYHBIX OpraHu3mMoB. CHopbl OakTepwii W LUCTHI NPOCTEHIIMX.
3ammTa y MHOTOKJIIETOUHBIX pacTeHuil. Kytukyna. CpeacTBa macCMBHON M XUMUUECKOH 3amiuThl. DUTOHIHBL.

3ammra y MHOTOKJIETOYHBIX XMBOTHBIX. IIOKpOBBI M MX NPOM3BOAHBIC. 3allUTa OpraHu3Ma OT OOJe3HEH.
UmmyHHas cuctema uenoBeka. KieTOYHBII W TyMOpajbHBIA HMMYHHMTET. BpoXAEHHBIH M NpHOOPETEHHDII
cneuuguueckuii uMMyHHTET. Teopust KJIoHaIbHO-cenekTuBHOro nMmynuTtera (I1. Opaux, . M. beprer, C. Tonerasa).
BocnanurenbHbie OTBETHI OpraHu3MOB. Pojib BpOXKIEHHOT0 HMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JICBaHHMH.

PasnpaxxuMocTs M peryisnMs y OpraHu3MoB. Pa3gpaXXMMOCTh y OJHOKJIETOYHBIX OpPraHHM3MOB. TaKCHUCHI.
PazapakuMocTs U perysinus y pacTeHuil. POcToBbIE BeliecTBa U UX 3HAYEHUE.

HepsHas cuctema u pedaexTopHas perysius y )KUBOTHBIX. HepBHas cucreMa u €€ OTAenbl. DBOMONNOHHOE
YCIIOXKHEHUE CTPOCHHUSI HEPBHOM CUCTEMBI Y )KUBOTHBIX. OTIIENbI TOJIOBHOTO MO3Ta TIO3BOHOYHBIX JKUBOTHBIX. Peduiekc
U peduiekTopHast ayra. be3yciioBHbIE U YCIOBHBIE pedIIeKChI.

I'ymopanbHas perymsanys ¥ S9HIOKPUHHAs CUCTEMA JKUBOTHBIX U 4eoBeKa. JKene3bl DSHIOKPUHHON CUCTEMBI U UX
ropMoHsI. JleficTBre ropMOHOB. B3anMOCBS3s HEPBHOW M SHIOKPUHHON cucTeM. [ mmotanaMmo-runodu3apHas cCucTema.

JdemoHcTpanuu

TToptpert: U. I1. ITaBnos.

Tabmuuel M cxeMmbl: «ORHOKJIETOYHBIE BOJOPOCIN», «MHOIOKJIETOUYHbIE BOAOpOCIn», «bakTepum»,
«IIpocreiimuey, «Opranbl IBETKOBBIX pacTeHHi», «CHCTEeMbl OPraHOB II03BOHOYHBIX >KHBOTHBIX», «BHyTpeHHee
CTPOCHHE HACEKOMBIX», «TkaHm pacreHuit», «KopHeBble cucreMbl», «CTpoenme cTebnss», «CTpoeHHE JTUCTOBOU



IUTAaCTUHKNY», «TKaHW KMBOTHBIX», «CKener uenoBeka», «llumeBapurensHas cucreMa», «KpoBeHOCHas cucTeMay,
«/IpixaTenpHas cuctema», «HepBHas cucrema», «Koxa», «Mplednas cuctema», «BplaenurtenbHas cuctemay,
«QHI0OKpUHHAA cucTeMay, «CTpoeHHe MBI, « IMMyHHUTETY, « KHIIeuHOMONOCTHEIE, «CXeMa MUTaHUsI pacTeHUI»,
«KpoBeHOCHBIE CcHCTEMBI MO3BOHOYHBIX JKUBOTHBIX», «CTpoeHue Tuapb», «CTpoeHMe IUIaHapum», «BHyTpeHHee
CTpoeHue AoXaeBoro uepBs», «HepBHas cucrema poib», «HepBHas cucrema msrymku», «HepBHas cuctema
npecMbIKaromuxcsy, «HepBHas cuctema ntuiy, «HepBHasd cucrema MileKoNUTarOMKX», «HepBHas cucTema yenoBeKay,
«Pedaexcy.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKPONpENapaTrbl OJHOKIETOYHBIX OpPraHU3MOB, MHKPOIIpEnapaThl
TKaHEH, PaKOBHHBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMBIX, UTJIOKOXHX, KMBBIE 3K3EMIUISIPbl KOMHATHBIX pPacTEeHUH,
repbapuy pacTeHWH pa3HBIX OTIENIOB, BJIaKHBIC MpemapaThl XHBOTHBIX, CKEJEThl IMO3BOHOYHBIX, KOJUICKLIUH
0ECIIO3BOHOYHBIX JKMBOTHBIX, CKEJIET 4YeJOBeKa, O00OpyAOBaHHME Uil JEMOHCTPAlMW TMOYBEHHOTO W BO3AYLIHOTO
MUTaHUs PacTEHHH, pacIeNyIeHNs] KpaxMaia U OeJIKOB Mo AeHCTBHEM (epMEHTOB, 000pyI0BaHUE IS JEMOHCTPAIIUH
OTIBITOB I10 U3MEPEHUIO )KMU3HEHHON EMKOCTH JIETKMX, MEXaHU3Ma JbIXaTeIbHbBIX JBHKEHUN, MOJIENIU TOJIOBHOTO MO3Ta
Pa3IUYHBIX )KUBOTHBIX.

JlabopaTtopHas pa6ora «/3yueHue TKaHel pacTeHUI.

JlabopaTtopHas padora «/I3yueHne TKaHeH KUBOTHBIX).

JladopaTtopHas pa6ora «/3yueHue opraHoB IIBETKOBOTO PACTECHUS.

Tema 10. PazMHoKkeHMe 1 pa3BUTHE OPTaHU3MOB

®opMBI pa3MHOKEHHS OpraHU3MOB: Oecroyioe (BKIIOYas BEreTaTWBHOE) W MoyioBoe. Buapl OGecronoro
Pa3MHOKEHUS: TIOYKOBaHKE, CIIOPYIISLNS, PparMeHTaus, KIOHHPOBaHHE.

[TonoBoe pazmuoxenue. IlonoBble KiIEeTKH, win rameTsl. Meno3. Cranuun meio3a. [loBeneHue xpomMocoM B
Merose. Kpoccunrosep. buonornyeckuil cMbIC Meiio3a U ITOJIOBOTO Ipoliecca. Melo3 1 ero MeCcTO B )KU3HEHHOM LIMKJIE
OpraHU3MOB.

IIpenszaponsieBoe pazutre. ['ameTorenes y ;xuBoTHbIX. [losoBble sxene3sl. OOpa3oBaHHE U pPa3BUTHE MOJIOBBIX
kieTok. CriepMaTorenes u oorenes. CTpoeHHe MOJIOBBIX KIIETOK.

Omto10TBOpEHNE M IMOPHOHAIBHOE Pa3BUTHE )XKUBOTHBIX. CIIOCOOBI OIIOOTBOPEHHS: HApyKHOE, BHYTPEHHEE.
ITapTeHorenes.

WHnuBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTreHe3). DMOpHOJOrHs — HayKa O Pa3BUTHH OPIaHU3MOB.
Mopgozcenes — oona u3 enaguvix npobdrem ambpuonoeuu. Konyenyua mopgozenos u mooenu mopgozenesa. Cragun
sMOpuoreHesa >KHUBOTHBIX (Ha mpuMmepe Jarymku). Jpobnenuwe. Tumbl apoOnenus. Hemepmunupogannoe u
Hedepmunupogannoe Opobnenue. bnacmyna, munwvr  6aacmyn. OcoOEHHOCTH IPOOJEHUS MIICKOMHUTAIOIINX.
3apozplieBble JTUCTKU (racTpy isius). 3akiagka OpraHoB M TKaHEH M3 3apOJBILIEBHIX JHUCTKOB. B3anMHoe BiusHue
yacTeil pa3BUBAIOLIErocs 3apobiiia (3MOpHOHAIbHAS HHAYKLMS ). 3aKJIa/IKa [UTaHa CTPOSHHS JKUBOTHOT'O KaK Pe3yJibTar
MEepapXUUYECKUX B3aUMOJCHCTBHII reHOB. BinsiHue Ha SMOpHOHAIEHOE Pa3BUTUE PA3IMYHBIX (PAKTOPOB OKPYKAIOLIEH
CpeJibl.

Poct u pasButue xuBoTHBIX. [locTomMOpuonaneHbIi mepuoa. IIpsimoe m Hempsimoe pasBuTHe. PazButue c
MeTaMop(o30M y OeCriO3BOHOYHBIX M MO3BOHOYHBIX >KUBOTHBIX. broJjormyeckoe 3Ha4eHHE MPSIMOTO M HEMPSMOTO
pa3BUTHA, X PACIPOCTpPaHEHHE B Mpupoae. Tumbl pocTta KUBOTHBIX. DAKTOPBl pErysAlMN POCTa JKUBOTHBIX H
yenoBeka. CTaauy MOCTAMOPUOHANBHOTO Pa3BUTHS Yy XKUBOTHBIX M dyelloBeka. [lepnonbsl OHTOreHe3a YesoBeKa.
CrapeHue U cMepTh Kak OMOJIOTHYECKHEe TIPOIIECCHI.

PasmHoeHne u pasBuTHE pacTeHuil. ['amerodur m crmopodur. Melio3 B KH3HEHHOM ITUKJIE PACTCHHM.
OO6pa3oBanue crmop B mporecce Meio3a. ['amerorenes y pacteHuil. OIIOIOTBOPEHNE M PA3BUTHE PACTUTEIHHBIX
Oopranu3MoB. J[BoifHOe OIlI0I0TBOPEHHE Y IBETKOBBIX pacteHuit. OOpa3oBaHHe 1 Pa3BUTHE CEMEHH.

MexaHu3MBbl pETyJISILIMA OHTOI'€HE3a Y PaCTEHUM U )KUBOTHBIX.

JdemoHcTpanuu

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

Tabmumbr 1 cxembl: «BereratnBHOE pa3MHOXeHHE», «THumbl Oecronoro pasMHOXKEHUs», «Pa3mMHOXeHHE
XJIaMUJIOMOHA/JIbI», «Pa3MHOXEHHE 3BIIICHBD», «Pa3sMHOXeHUE TUAPbD», «Meio3», «XpoMocoMbl», «I'aMeToreHesy,
«CtpoeHne ANHIEKIETKH U cliepMaTo3onia», «OCHOBHBIE CTaJuM OHTOreHe3a», «lIpsimMoe u HempsMoe pa3BUTHE»,
«Pa3BuTHe Maiickoro xxyka», «Pa3Butue capaHumy», «Pa3putue narymku», «/[BoiiHOE OIMI0I0TBOPEHUE Y IIBETKOBBIX



pactenuit», «CTpoeHHe ceMAH OJHOJOJBHBIX M JIBYIOJBHBIX pacTeHUi», «KU3HEHHBIN HUKI MOPCKOW KaIlyCThI»,
«Ku3HeHHBIN UK MXay, « KU3HEHHBIN IIUKI TaOPOTHUKAY, <«JKU3HEHHBIN LUK COCHBI.

OO6opynoBaHue: CBETOBOH MHKPOCKOI, MHUKPONpEnaparhl SHIEKIETOK U CHEepMaTO30MAOB, Moaenb «Lluki
Pa3BUTHS JISATYIIKI.

JlabopaTopHas padora «/3ydyeHue cTpoeHNs MOJIOBBIX KJIETOK HAa TOTOBBIX MUKPOIIpENnapaTax».

IIpakTHyeckast pabora «BplsgBIeHNE IPU3HAKOB CXOJICTBA 3aPOABIIIEH TO3BOHOUHBIX )KHUBOTHBIX).

JlabopaTopHas padora «CTpoeHHE OPraHOB Pa3MHOMKEHUS BBICIINX PACTEHUI.

Tema 11. 'eHeTHKa — HayKa 0 HACJEACTBEHHOCTH M H3MEHYMBOCTH OPraHU3MOB

Hctopust cTaHOBIEHHS U Pa3BUTHUS TEHETHKH Kak Hayku. Pabotel I'. Mengens, I'. ne ®puza, T. Moprana. Pons
OTEUECTBCHHBIX YUEHBIX B pa3Butuu renetuku. Padotet H. K. Konbrosa, H. . Basunora, A. H. benosepckoro, I'. /1.
Kapnieuenko, 10. A. ®ununuenko, H. B. Tumodeesa-Pecorckoro.

OCHOBHBIE T€HETHYECKHE TIOHATHS M CUMBOJIBL. [ OMOJIOTHYHBIE XPOMOCOMBI, aJIJIeNIbHBIE T€HBI, aJIbTepHATUBHbIE
NPU3HAKHK, JOMHHAHTHBIA W PELIECCHBHBIN MPHU3HAK, TOMO3HMIOTA, TETEPO3UTOTA, YHCTAs JIMHUSL, THOPUIBI, TEHOTHIL,
(enotun. OCHOBHBIE METO/IbI TCHETHKH: THOPUAOJIOTHUECKUH, IUTOIOTMUECKHIH, MOJIEKYJISPHO-TEHETHYECKH.

JdeMoHcTpanuu

Ioptpetsi: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. U. Basunos, A. H. benozepckuii, I'. .
Kapneuenko, 0. A. ®unumuenko, H. B. Tumodees-Pecorckuti.

Tabnuiel U cxeMbl: «MeTOoAbI TeHETUKNY, «CXeMBI CKPELIHBAHUS.

JlaGopaTopHasi padora «/{pozoduia kak 00BEKT TeHETHYECKUX HCCIICAOBAHUID.

Tema 12. 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH

MounorubpunHoe ckpermBanue. [lepsorit 3akon MeHenst — 3aKoH equHO00pa3us THOPHIOB TIEPBOTO OKOJICHUS.
IIpaBuno moMuHupoBaHus. Bropoil 3akoH MeHzaenss — 3aKOH pacUIeIUICHHUs NPU3HAKOB. L{uToornyeckue OCHOBBI
MOHOTHOPHTHOTO CKpEIINBaHus. | UTI0Te3a YHUCTOTHI TaMeT.

AHammupyroniee ckpemnyBanne. [IpoMexyTouHBI XapakTep HacieqoBaHWsA. PaclierniieHne NpU3HAKOB MPHU
HETIOJTHOM JIOMUHUPOBAHHH.

JurubpunHoe ckpemuBanue. TpeTuit 3akoH MeHnens — 3aKOH HE3aBHCHMOTO HAcCIeJOBaHUS MPHU3HAKOB.
HuTonmornvyeckne OCHOBBI JUTHOPUIHOTO CKPEITUBAHIISL.

CueruieHHoe HacienoBaHue mpu3HakoB. Paborer T. Moprana. CuerieHHOe HacieloBaHHe TeHOB, HapyIlIeHHEe
CIETUICHUS] MEXKy TeHaMU. XPOMOCOMHAS TEOPHSI HACIEICTBEHHOCTH.

I'enetnka monma. XpPOMOCOMHBIH MEXaHWU3M OIpPEACICHHUS TMoJla. AYTOCOMBI H IOJIOBBIE XPOMOCOMBEI.
I'omorameTHBIN W TeTeporaMeTHbIN 1mon. ['eHeTndeckas CTPyKTypa MOJOBEIX XpoMocoM. HaciemoBaHue mpu3HAKOB,
CIETUICHHBIX C TTOJIOM.

I'enoTrm xak nejoctHas cucteMa. [lnelioTponust — MHOXKeCTBEHHOE JieiicTBrE reHa. MHO0XECTBEHHBIN aJUIeITH3M.
B3aumopeiicTBue HealenbHbIX reHOB. KoMiuieMeHnTapHoCTh. Dnuctas. [lonumepust.

I'eHeTHuecKuii KOHTPOJIb Pa3BUTHSL PACTEHUM, )KUBOTHBIX M YENIOBEKA, a TakKe (PU3MOJOTMYECKHX IMIPOLECCOB,
MOBEJICHNUSI W KOTHUTUBHBIX (yHKOMHA. ['eHeTHueckne MeXaHHW3Mbl CHMOHMOTeHe3a, MEeXaHM3Mbl B3aWMOJCHCTBUS
«XO3MMH — Mapa3uT» U «XO35UH — MUKpOOHOM». ['eHeTHyecKkre acreKThl KOHTPOJIS M U3MEHEHUs HacieICTBEHHON
MH(QOPMAIH B IOKOJICHUAX KJIETOK 1 OPraHU3MOB.

JeMoHCTpanun

IIoptpetsr: I'. Menaens, T. Mopras.

Tabmumbr 1 cxeMbl: «l[lepBbIit 1 BTOpoO# 3akoHBI MeHnems», «Tpetuit 3akoH MeHzens», «AHaTU3UpyoIIee
ckpenuBanuey», «HermonHnoe nomuaupoBanue», «CleIUIeHHOE HacleI0OBaHUe MPHU3HAKOB y npo3oduiby, «['eHeTnka
nona», «Kapuorun uenoseka», «Kapuorun nposoduiby, «Kapuotun nTuipD, «MHOXKECTBEHHBIH aIeIu3M»,
«B3anmoaencTBIE TEHOBY.

O6opymoBanue: MOJCTbh I JAEMOHCTPAIlMH 3aKOHOB €IWHOOOpa3ws THOPHIOB IIEPBOTO ITOKOJICHHS M
pacIeruieHns: MPU3HAKOB, MOJIETh TSl JEMOHCTPAIIUH 3aKOHA HE3aBUCHMOTO HACJIEIOBaHMS MPU3HAKOB, MOJIEINb IS
JIEMOHCTPAIINH CIETITICHHOTO HAacleI0BaHUS MPHU3HAKOB, CBETOBOM MUKPOCKOII, MUKpotpenapar: «Jpo3oduay.

IIpakTuyeckasi padora «/I3yueHne pe3yabTaTOB MOHOTHOPHUIHOTO CKPEIIUBAHUS Y IPO30(UIIBD).

IIpakTuyeckas padora «/3ydeHue pe3yabTaTOB TUTHOPUIHOTO CKPEIIUBAHUS Y APO30(DHITBD».

Tema 13. 3aKoHOMEPHOCTH U3MEHYHBOCTH



BsaumoneiicTBue reHoTumna u cpesl npu popmMupoBanuu peHoruna. IsMeHUnBOCTh MpU3HAKOB. KauecTBeHHBIE
Y KOJINYECTBEHHBIEC MPU3HAKHU. BUIbI N3MEHYMBOCTH: HEHACIIEICTBEHHAS U HACTIEACTBEHHAS.

MoaundukanronHas U3MeHIHBOCTb. Poib cpeapl B hopMupoBaHUN MOAH(DUKAMOHHON n3MeHunBocTH. Hopma
peakuuu npusHaka. BapuanuoHHbIN psn M BapuanuonHas kpuBas (B. Moranncen). CoiictBa MomuduKannoOHHON
WU3MEHYHMBOCTH.

I'eHoTunHueckas W3MEHYMBOCTh. CBOWCTBA T€HOTHUNMYECKOM W3MEHYMBOCTH. BuHABI TIe€HOTUIHYECKOM
M3MEHYUBOCTH: KOMOWHATHUBHAS, MyTallMOHHASI.

KomOunatuBHast n3MEHUYMBOCTh. Mei03 U MONIOBOM MpoLiecC — OCHOBA KOMOMHATHBHOW M3MEHYUBOCTH. Poib
KOMOWHATHBHON M3MEHYHBOCTHU B CO3aHUH FCHETHYECKOTO pa3HO00pas3Hs B Ipenenax 0JHOrO BUA.

MyTtannoHHas W3MEHYMBOCTh. BuIbl MyTaluii: TeHHBIE, XPOMOCOMHBIE, TIeHOMHbIe. CIOHTaHHBIE U
WHAYLUPOBaHHbIE MYyTallMM. SnepHble M IUTOIUIa3MaTH4eckue MyTanud. ComMaTHYecKHWe M II0JIOBBIE MYTAllUH.
IIpyuuHBl BO3HUKHOBEHHS MyTanuil. MyTrareHol W MX BIMSHHE HAa OPraHU3MBl. 3aKOHOMEPHOCTH MYTAIlMOHHOTO
nporecca. 3aKOH TOMOJIOTUYECKMX pPsAAoB B HachencTBeHHor wu3menunBoctu (H.M. Baunor). BuesnephHas
M3MEHYHMBOCTH M HACJIEJICTBEHHOCTb.

Dnueenemuxa u 3NUSEHOMUKA, POTb INUSEHEMUYECKUX (DAKMOPO8 6 HACLed08anUl U UBMEHYUBOCHU
Genomunuyeckux RPUHAKO8 Y OP2AHUIMOS.

JdeMoHcTpanuu

IToptpertsrl: I'. ne @pus, B. Moranucen, H. Y. Basuiios.

Tabmuuer u cxembl: «Buabsl wm3MeHunBOCTHY, «MoauduKalMoHHass HW3MEHYMBOCTB», «KomOWHaTHBHAs
U3MEHYUBOCTBY, «Meio3», «OmiogoTBopenue», «I eHeTHueckue 3a00IeBaHus yeoBeKay, «Buasl MmyTanuii».

OGopynoBaHue: KUBBIE U repOapHbIe IK3eMILIAPHl KOMHATHBIX pacTeHuil, pucyHkH ((hoTtorpaduu) )KUBOTHBIX C
Pa3IMYHBIMUA BUJIAMU U3MEHUYUBOCTH.

JlabopaTopHas padota «lccrenoBanne 3aKOHOMEpHOCTEH MOAM(UKAIMOHHONW m3MeHunBocTU. [locTpoenune
BapUALMOHHOIO PsAa U BapUallMOHHOW KPUBOW».

IIpakTuyeckasi padora «MyTanuu y qpo30Q bl (Ha TOTOBBIX MUKPOIIPENIapaTax ).

Tema 14. I'eHeTuKa Yesl0BEeKA

Kapuotun uenoBeka. MexayHapolHas NporpamMma HCCIEIOBaHUS IE€HOMA uejoBeka. MeTonbl H3y4eHHs
TEHETHKH YeJOBEKa: TIeHEeATOTHYEeCKU, OJM3HENOBBIA, IUTOTCHETUYECKHUA, IOMYJISIIIMOHHO-CTATHCTUIECKHUHA,
MOJIEKYJIApHO-TeHeTHYeCcKHi.  COBPEMEHHOE  ONpEAENCHHE TEHOTHIA:  IIOJIHOTEHOMHOE  CEKBEHHPOBAHUE,
TeHOTUIHpOBaHKe, B TOM uuncie ¢ nomomisio [1[[P-ananu3a. HacnencTBeHHble 3a0oneBaHusl yenoBeka. | eHHbIE U
XpOMOCOMHBIE 00JIe3HHM 4esoBeKa. boie3Hu ¢ HacieACTBEHHOM MpeapacroyIOKEHHOCTHI0. 3HAU€HHE MEAWIMHCKOM
TEHETHKH B TPEJOTBPAIlEHHH W JICUSHUH TeHeTHYeCKUX 3a0oJeBaHW dYeloBeKa. MeInKOo-TeHETHIeCKOoe
KOHCYJbTHpOBaHHE. CTBOJIOBBIE KIETKH. [IOHATHE «T€HETHYECKOTo Ipys3a». DTHYECKHE AaCHEKThl MCCIECJOBAaHUN B
001acTH peJaKTUPOBAHHSI TEHOMa M CTBOJIOBBIX KJIETOK.

I'enernueckre (akTOppl TMOBBIIEHHONW YYBCTBUTEIBHOCTH YENOBEKAa K (HU3MYECKOMY U XHUMHUYECKOMY
3arpsI3HEHUIO OKpY Karollel cpeipl. ['eHeTnueckas mpeapacnoloKEHHOCTh YEI0BEKa K MAaTOJIOTHSM.

JeMoHCTpanun

Tabmuuer n cxembl: «Kapuotum wyenoBeka», «MeToIapl W3y4YeHHsT TCHETHKH 4YelloBeKa», «l eHeTmueckue
3a00JIeBaHUS YEIOBEKAY.

IIpakTuyeckas padora «CocTaBieHHE U aHATN3 POJTOCIOBHOW.

Tema 15. Cenekuusi OpraHu3MoB

JlomecTukanus 1 CeNeKIus. 3apoKIeHUE CeJIeKInu u goMmectukaruu. Yuenne H. V. BaBumosa o LlenTpax
MPOUCXOXKJIEHUSI B MHOT000pa3nsd KyJNbTYpHBIX pacTeHHid. Poib celeknny B CO3JaHUHM COPTOB PACTEHHH M TIOPOJ
JKUBOTHBIX. CopT, TOpoa, MTaMM. 3aKOH TOMOJIOTHIECKUX PSIOB B HACIEACTBeHHOH n3MenunBocty H. 1. Basuiosa,
€ro 3Ha4YeHHUe 7S CETIEKIMOHHONW paboTHI.

MeTomapl  CENEKIMOHHOW paboThl. McCKycCTBeHHBIH OTOOp: MACCOBBIH M HHAMBHIAYaJIbHBIA. Tarbl
KOMOWHAIIMOHHOM ceneKiun. VcrpiTanne mpon3BoanTenell mo moToMcTBy. OTOOp MO TEHOTHITY ¢ TIOMOIIBIO OIIEHKH
(heHOTHITIA IOTOMCTBA U OTOOP IO F'EHOTHUITY ¢ IoMoIIbI0 aHann3a JTHK.



HckyccTBeHHBIH MyTareHe3 Kak METOJ CENIeKIMOHHOM paboThl. PainallMoOHHbI 1 XUMHYECKHIA MyTareHe3 Kak
UCTOYHUK MYTalUWil y KyJbTYypHBIX ()OPM OpraHm3MoB. Vcmonb3oBaHHWE T'€HOMHOTO PEJAKTHPOBAHUS W METOJOB
pexomOunanTHBIX JJHK 17151 momy4eHust uicXoaHOro MaTepuana JJisl CeJICKIHU.

[Monydyenue mnonumaonaoB. BHyTpuBHaoBass ruOpuau3anua. bBIM3KOPOACTBEHHOE CKpeLIMBaHUE, WU
uHOpuauHT. HepoicTBeHHOE CKpelrBaHue, WU ayTOpuAnHT. [ eTepo3nc u ero npuurHsbl. Mcnoas3oBanue rerepo3uca
B cenekuuu. Otaanénnas rubpuanzanus. [Ipeogonenue Gecruioans MEeXKBHIOBBIX THOPHIOB. JJOCTI)KEHHS CeNeKINN
PacTeHMH U JKUBOTHBIX. «3eEHAS PeGoNIOYULY.

CoxpaHeHre U U3y4eHHE TeHETUYECKUX PEeCypCOB KyJIbTYPHBIX PAaCTEHUM M MX JUKHUX POJWYEH I CO3laHUs
HOBBIX COPTOB M THOPHIOB CEIbCKOXO3SMCTBEHHBIX KYIbTYp. M3yuenue, coxpanenue u ynpasieHue ceHemuyeckumu
pecypcamu cenbCKOX035UCMBEHHBIX U NPOMBICLOBBIX HCUBOTHHBIX 8 YEAX YAVHUEHUS CYUECTNEYIOUUX U CO30AHUS HOBbIX
Nnopoo, TUHULL U KPOCCO8, 8 MOM YUCLEe C NPUMEHEHUEM COBPEMEHHBIX MeMOo008 HAYUHBIX UCCIe008AHUL, NEPEOOBbIX
uoetl U nepcneKmuHbIX MexHOI0UI.

JdeMoHcTpanuu

[Moptpetsi: H. U. Basunos, Y. B. Muuypun, I'. [I. Kapneuenxo, I1. I1. Jlykssinenko, b. JI. Actaypos, H. bopnoyr,
J. K. benses.

Tabmuuer u  cxembl: «LIeHTpBI TNPOUCXOXKAEGHUS W MHOrooOpasusi KyJIbTYPHBIX pacTeHHi», «3aKoH
TOMOJIOTHYECKHX PSAOB B HACICACTBEHHON HM3MEHYHMBOCTH», «MeToasl cenekiumy, «OTaaiéHHas THOpUIN3aIUsD»,
«Myraresnesy.

JlabopaTopHas padora «/3yueHue copToB KyJIbTYpHBIX PACTEHUN U OPO] JOMAILTHUX YKMBOTHBIX).

JlabopaTtopHas pa6ora «/3yueHne METOIOB CEICKIIUU PACTCHUID.

IIpakTuuyeckas padora «[IpuBuBKa pacTeHU».

Ikckypeus «OCHOBHBIE METOJIBI M JJOCTIKEHUS CEEKIINH PACTSHUN 1 )KUBOTHBIX (Ha CETIEKIMOHHYIO CTaHIIHIO,
TUIEMEHHYIO ()epMy, COPTOUCIBITATENBHBIN YIaCTOK, B TEIUTMYHOE X03sICTBO, B TAOOPAaTOPHIO arpOYHUBEPCUTETA UITH
HAY4YHOTO IIEHTPA)».

Tema 16. BUOTeXHOJIOTMS M CHHTETHYECKAs1 OMOJIOTHSA

OOBEKTHI, HCIIONE3yeMble B OMOTEXHOJIOTUH, — KIIETOYHBIE M TKAaHEBBIE KYJIbTYPBl, MHKPOOPTaHWU3MBI, WX
XapaKTepUCTUKA. TpaaunnoHHAsE OWOTEXHOJIOTHSA: XJIEOOIEeUYeHne, TIIOJyIeHHE KHUCIOMOJOYHBIX IPOIYKTOB,
BruHONeNe. MukpoOuonornueckuii cuHTe3. OOBEKTH MHUKPOOHONOTHUYECKHX TexHonoruil. [IpomsBomcTBo Oernka,
aMUHOKHCIIOT U BUTAMHHOB.

CosznaHne TeXHOJIOTHI U HHCTPYMEHTOB IIeJICHANPABICHHOTO U3MEHEHUS M KOHCTPYHPOBAHHS TEHOMOB C IEJTBI0
MOJTyYEHUS] OPTaHU3MOB M UX KOMITOHEHTOB, COJISPIKAIINX HE BCTPEUYAIOIIHeCs B IPUPOJie OMOCUHTETHUECKUE Ty TH.

Knerounast wmkeHepus. MeToapl KyJbTYpbl KIETOK WM TKaHEH pacTeHWH W JKUBOTHBIX. KpuoOaHKH.
Comarnueckass THOpUAM3ANNS U COMaTHUECKUH AMOpuoreHe3. Vcrmonb3oBaHWE TAIUIOMIOB B CENEKIIUM PaCTEHHA.
Tlonyuenue monokioHaNbHLIX anmumen. Mcnoib306anue MOHOKIOHAbHBIX U NOTUKAOHATLHBIX AHMUMeEN 8 MeOuyuHe.
HckyccTBEHHOE OIIIO0TBOPEHUE. PEKOHCTPYKINS SAHIEKIETOK M KJIOHUPOBAaHUE )KUBOTHBIX. MeTo TpaHCIIaHTaluu
anep  KIETOK.  Texwonocuu  0300pOGAcHUs,  KYAbMUBUPOBAHUS U  MUKPOKIOHATLHO20 — DPAZMHOIICEHUS
CeNbCKOXO3AUCBEHHBIX KYIbMYP.

XpomocoMHasi M TeHHast MHXXeHepusl. MIcKyccTBeHHBIN CHHTE3 T'eHa U KOHCTpyHpoBaHue pekoMOuHanTHbIX JJTHK.
Co30anue mpanceenHvlx opeanusmog. JIOCTWXKEHHsT W TEPCIEeKTUBB XPOMOCOMHOH M TEHHOHW HHXCHEPHHU.
DKOJIOTHYECKHE U 3TUYECKHE TPOOIEMBI TEHHON HHKEHEPHH.

Menunuackue OwmorexHomoruu. [loctrenomuas mudposas meaunuHa. [IIP-mmarnoctuka. MeTaOoaoMHBIN
aHa/IM3, TeHOIEHTPUYECKUH aHalIW3 MPOTeOMa YEeNOBEKa Ui OIIEHKH COCTOSHHUS €ro 370pOoBbs. lcmomb3oBaHHe
CTBOJIOBBIX KJIeTOK. TapretHas Tepanus paka. 3D-OmowmxkeHepus mnsi pa3paboTKH (QyHIaMEHTAIBHBIX OCHOB
MEINIIMHCKUX TEXHOJIOTUH, CO3/IaHUS KOMIUIEKCHBIX TKaHEH COYeTaHHeM TEXHOJIOTHH TPEXMEPHOTO OHOTIPUHTHHTA U
ckadonauHra JUIsl peieHu!s 3a/1a4 epCOHATN3UPOBAHHON METUITHHBI.

Co3manne BEKTOPHBIX BaKIMH C IEIBI0 obecreueHnsT KOMOMHUPOBAHHON 3ammThl 0T Bo3Oymureneit OPBU,
YCTAaHOBJICHHE MOJICKYJSIPHBIX MeXaHu3MOB (yHKimonupoBanus PHK-comepkamux BHPYCOB, BBI3BIBAIONINX 0CO00
oTacHbIe 3a00JIeBaHUS YEIOBEKa U )KUBOTHBIX.

JdemoHcTpanuu



Tabmuuel U cxembl: «Vcrmonp30BaHNE MHKPOOPTaHW3MOB B IPOMBIIIICHHOM IPOU3BOACTBE», «Kierounas
UHXeHepus», «[ eHHast HHKSHEPH».

JlaGopaTopuasi padora «/3yueHue 00bEKTOB OHOTEXHOIOTHID.

IIpakTHyeckast padora «lloxydeHne MOJTOYHOKHUCIBIX POIYKTOBY.

Ikckypens «brotexHonorus — BakHeHast IpoU3BOANTENbHASI CHIIa COBPEMEHHOCTH (Ha OMOTEXHOIOTHYECKOE
MIPOU3BOICTBO)».



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O BUOJIOTUN HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA3OBAHUS

JIMYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycranaBnmmBaeT TpeOOBAHHS K PE3YIbTaTaM OCBOCHHS 00yUJaAIOITIMIICS IIPOTPAMM CPEIHEro 00IIero
00pa3oBaHMsA: INYHOCTHBIE, METANPEIMETHBIC U IIPEMETHBIE.

B cTpykType JMYHOCTHBIX pE3yJIbTATOB OCBOCHHUS MPOrPaMMBbI 10 OWOJIOTHH BBIICICHBI CICIYIOIINE
COCTABIISIIONINE: 0CO3HAHNE 00YYarOIIUMHUCS POCCUICKON IPa)kIaHCKOH HASHTHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO,
CaMOCTOSITETILHOCTH M CAMOOIIPEIENICHHIO, Haluyue Momusayuy K 00y4eHHI0 OMOIIOTHH, YeleHANpPAIeHHOe pa3eumiue
BHYTPCHHHUX YOCKIEHUN JUYHOCTH Ha OCHOBE KJIFOYCBBIX IIEHHOCTEH ¥ MCTOPUYCCKHX TPAJAMIUNA PA3BUTHS
OMOJIOTUYECKOTO 3HAHUS, 20MOGHOCHbL U CHOCOOHOCHL O00YYarOIIUXCs PYKOBOJICTBOBATHCS B CBOEH JAEATENLHOCTH
EHHOCTHO-CMBICIIOBBIMH YCTaHOBKaMH, IPUCYIIMMHU CHCTEME OMOJIOTHYECKOT0 00pa30BaHUS, HAIUYUE NPABOCO3HAHUSL
9KOJIOTHUECKON KYIBTYPBI, CHOCOOHOCTU CIABUMb LI U CTPOUTD YKU3HECHHbIE IITAHBI.

JInuHoCTHEBIE PpE3yabTaThl OCBOCHHA MNPOrpaMMbl 110 6I/IOJIOFI/II/I JOCTUTAaOTCI B C€AHUHCTBE y‘-IG6HOI>i u
BOCIIUTATEIIHLHOMN JACATCIIbHOCTH B COOTBECTCTBUHU C TpaguIUOHHBIMHA pOCCHﬁCKHMH COMOKYJIBbTYPHBIMH,
HUCTOPHUYCCKHUMU U TYXOBHO-HPABCTBECHHBIMU HICHHOCTAMU, IPUHATHIMU B O6HICCTBC IIpaBUjIaMU U HOpMaMU IMOBEACHU A
U CIIOCOOCTBYIOT MpOIEccaM CaMOIIO3HAHUS, CAMOBOCIHUTAHUS W CaMOpa3BUTHS, Pa3BUTHs BHYTPEHHEH MO3WIMH
JIMYHOCTH, TATPUOTU3MA U YBAXKEHUS K 3aKOHY U IIPABOIIOPAIKY, YEJIOBEKY TPYyda U CTapLIEMY ITOKOJIEHUIO, B3AUMHOTO
YBaXXCHUAA, 6Cpe)KHOI‘O OTHOLICHUA K KYJIbTYPHOMY HACICAWIO W TpaguluidM MHOTOHAIIMOHAJIBHOIO Hapoda
Poccuiickoit @enepaunn, IpUpoae U OKPYKaIOUIEH Cpee.

JInuHoCTHEBIE pPE3yabTaThl OCBOCHUA yqe6Horo nmpeamMeTa «buonorus» OOJDKHBL OTpaXXaTb T'OTOBHOCTHL M
CIIOCOOHOCTh OOYYarOIIMXCS PYKOBOJICTBOBATHCS C(HOPMHPOBAHHON BHYTPEHHEW IO3UIIUECH JIMYHOCTH, CHCTEMOM
HOEHHOCTHBIX OpHeHTaHHﬁ, MO3UTHUBHBIX BHYTPCHHUX y6e)I(ILeHI/II>'I, COOTBCTCTBYIOIIUX TpaJUIIMOHHBIM HEHHOCTAM
poccuiickoro o01ecTBa, paciinpeHue JKU3HEHHOTO OTBITA U OTBITa JAEATEIILHOCTH B MPOIECCE PeaTn3alliil OCHOBHBIX
HaTPaBIEHUH BOCIIUTATENBHOM IEATEIIEHOCTH, B TOM YUCIIE B YaCTH:

1) rpaIaHCcKOro BOCHUTAHUSA:

c(hOpMUPOBAHHOCTh TPAKIAHCKOW TO3WIMKA OOYyYaloOMerocs KaK aKTHBHOTO W OTBETCTBEHHOTO YJIEHA
POCCUHCKOTO 00IIIECTBA;

OCO3HaHWE CBOWX KOHCTHUTYIIMOHHBIX MPaB M 00s13aHHOCTEH, yBaKEHUE 3aKOHA U TIPABOTIOPSINIKA;

TOTOBHOCTh K COBMECTHOH TBOPYECKOH AESITETLHOCTH MPU CO3AaHUN YUEOHBIX MPOEKTOB, PEIIEHUH YIeOHBIX U
MO3HABATENFHBIX 33/1a4, BRITIOJTHEHUN OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh OMpPENENATh, COOCTBEHHYIO MO3HMLHUIO 10 OTHOLICHHWIO K SBJICHHSAM COBPEMEHHOM >KU3HH M
OOBSICHATH €€;

YMEHHE YYUTHIBATh B CBOMX JCHCTBUAX HEOOXOAUMOCTh KOHCTPYKTHBHOTO B3aMMOICHCTBUS JTIOACH C Pa3HBIMU
yOKACHUAMU, KyJIbTYPHBIMHU [IEHHOCTSMHU U COITUANILHBIM TTOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B IIPOILIECCE COBMECTHOTO BBHITIOJIHEHUS YYEOHBIX, IO3HABATEIbHBIX U
WCCIIEIOBATEIBCKUX 33]1a4, YBAKUTEILHOTO OTHOIICHHS K MHEHHUIO OIIIOHEHTOB TPU 00CYKICHHH CIIOPHBIX BOIIPOCOB
OMOJIOTUYECKOTO COACPIKAHMS;

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOH NESITETbHOCTH;

2) NaTpUOTHYECKOr0 BOCIIMTAHMSA:

c(hOpMHUPOBAHHOCTh POCCHUUCKON TPaKJAaHCKOW HMJISHTHYHOCTH, HMATPUOTHU3MA, YBKEHHUS K CBOEMY Hapo.y,
YyBCTBa OTBETCTBEHHOCTHU Niepes PoauHOM, TopaocTu 3a cBoM kpaii, cBoro PoauHy, CBOM SI3BIK U KYJIBTYPY, MPOILIOE U
HaCTOsIIee MHOTOHAIMOHAIBHOTO Hapoa Poccuy;

LEHHOCTHOE OTHOILIEHUE K MPUPOJHOMY HACICAMIO U MaMSTHUKAM MPUPOJBI, TOCTHKEeHUsIM Poccun B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPYIE;

CIOCOOHOCTh OICHHWBATh BKJIAJ] POCCHHCKUX YUYEHBIX B CTAHOBJICHHWE W Pa3BUTHE OWOJOTHH, TMOHUMAHUS
3HaYeHUs OMOJIOTHUH B MIO3HAHUH 3aKOHOB MPUPOBI, B )KU3HU YEJIOBEKAa U COBPEMEHHOTO OOIIECTBa;

uzeiHas yoexx1EHHOCTh, TOTOBHOCTH K CITY>KE€HHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTH 32 €T0 cyAb0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:



OCO3HaHUE IYXOBHBIX IIEHHOCTEH POCCUIICKOTO HAPOa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMS, ITHYCCKOTO MTOBEICHUS;

CIIOCOOHOCTh OICHMUBATh CHUTYAallMI0 W NPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHPYSCh Ha MOPAJIbHO-
HPaBCTBCHHBIC HOPMBI U [IEHHOCTH;

OCO3HaHUE JINYHOTO BKJIAJIa B TIOCTPOCHHE YCTONYMBOTO Oy IyIIEro;

OTBETCTBEHHOE OTHOIICHHUE K CBOUM POJIUTEIISIM, CO3/IaHUIO CEMbU HAa OCHOBE OCO3HAHHOTO MIPUHSITUS [ICHHOCTEH
CeMEWHOM JKU3HU B COOTBETCTBHUH C TPATUIMIMHU HapoaoB Poccuu;

4) 3¢TeTHYECKOr0 BOCTIMTAHMSA:

ACTETHYECKOE OTHOIICHUE K MHUPY, BKJIHOYAsl 3CTETHKY ObITa, HAYYHOTO M TEXHHMYECKOTO TBOPYECTBA, CIIOPTA,
TpyZda, OOIIECTBEHHBIX OTHOIIICHUIA;

MOHUMAaHNE SMOIMOHATBHOTO BO3ICHCTBHUS KUBOM PUPOJIBI U €€ IICHHOCTH;

TFOTOBHOCTH K CAMOBLIPAXCHUIO B Pa3HbIX BHUOAAaX MCKYCCTBA, CTPCMJICHUEC MPOABIATL KadCCTBa TBOp‘IeCKOﬁ
JINYHOCTH;

5) pusuyeckoro BocnuTaHusi, POPMUPOBAHUSA KYJILTYPbI 3I0POBbSI H YMOIHOHATIBLHOI0 (JIATOMOJIYYHSI:

MOHUMAaHUE W pealu3aius 3J0pOBOro M 0e30MacHOro o0pasza JKU3HU (3J0POBOE IMHTaHUE, COOJIOJCHHE
TUTHEHUYECKUX TPABUII U HOPM, COATaHCUPOBAHHBIN PEXKUM 3aHITUH U OTJBIXA, PETyJsipHast GU3NUEcKasi akTHBHOCTB ),
OEpeKHOTO, OTBETCTBEHHOTO M KOMIIETCHTHOTO OTHOIICHHS K COOCTBEHHOMY (HU3UYECKOMY M TICHXHYECKOMY
3JI0POBBIO;

IMOHMMAaHUEC LCHHOCTU MNpaBUJI MHAWUBUAYAJIBHOI'O W KOJIJICKTUBHOI'O 663OHaCHOFO MOBCACHUSA B CHUTYyalUAX,
YTPOKAIOIIMX 37JOPOBBIO M KU3HH JIIOJICH;

OCO3HAHHUE MOCICICTBUIA U HENPUATHS BPESIHBIX IPUBBIYCK (YIOTPEOICHUS ATKOT0JIsl, HAPKOTHKOB, KYpPECHH);

6) TPY10BOI'0 BOCIIMTAHMSA:

TOTOBHOCTH K TPY/Y, OCO3HAHHE IICHHOCTH MacTepPCTBa, TPYA0IO0HE;

TOTOBHOCTh K AKTUBHOW JEATEIBHOCTH TEXHOJIOTUYECKOW M COLMAILHOW HAMPABICHHOCTH, CIIOCOOHOCTh
WHUIIMUPOBAT, MJIAHUPOBATh U CAMOCTOSTENLHO BBIMOIHATH TAKYIO ICATEILHOCTD;

UHTEpeC K pasnuuHbIM chepaM npodecCHOHATBHON NesSTeTbHOCTH, YMEHHE COBEPINATh OCO3HAHHBIN BBHIOOD
Oyayieit mpodeccuu U peann30BbIBATh COOCTBEHHBIC JKU3HCHHBIC TUIAHBI;

TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BAHUIO HA MPOTSDKSHUN BCEH JKU3HU;

7) 3K0JI0TMYECKOT0 BOCIIMTAHUS:

9KOJIOTHMUYECKH IIeJieco00pa3Hoe OTHOIIEHWE K MPHUPOJE KaKk HCTOYHHMKY JKHU3HM Ha 3emie, OCHOBe e
CYIIIECTBOBAHWUS,

MOBBINICHUE YPOBHS SKOJIOTHUECKOW KYJIBTYPhI: IPUOOPETEHUE OMBITA TTAHUPOBAHUS TIOCTYIIKOB M OI[CHKH HX
BO3MOXHBIX TOCIIEJACTBHH JJ151 OKPYXKAIOIICH CPe/IbI;

OCO3HAHHUE MTO0ATBHOTO XapaKTepa SKOJOTHYESCKUX MPOOIEM U MyTel UX PEIICHHS;

CMOCOOHOCTh KCIIONB30BaTh MPUOOPETAEMbIC TPU H3YyYCHWH OHOJIOTUM 3HAHHS W yMEHHUS TPH PEHICHUH
npo0JieM, CBSA3aHHBIX C PAIMOHAIBHBIM MPUPOIONOIL30BaHNEM (COONIOICHHE TPABWII TOBEJACHHUS B MPHUPOJIC,
HAMpPaBJICHHBIX HA COXPAaHEHUE PABHOBECHS B 9KOCHCTEMAaX, OXPaHy BHJIOB, DKOCHUCTEM, OHOChephI);

AKTUBHOE HETIPUATHE JCHCTBUHN, MPHUHOCSIINX BPE/ OKPYKAKOIIEH MPUPOTHON cpesie, YMEHHE MTPOrHO3UPOBATh
HEeOIaroMpUATHBIC SKOJOTHYSCKHIE MOCIEACTBUS MPESANPUHIMAEMBIX ACHCTBHUI U MPEOTBPAIIATh HX;

HaJIMYUEC PA3BUTOI0 OSKOJIOTMYCCKOI'0  MBINIJICHUS, 3KOJIOTHYECKOI KyJIBTYpbI, OIlblTa JCATCIIBHOCTH
3KOJIOTHYECKOI HaIlpaBJICHHOCTHU, YMCHHA PYKOBOACTBOBATHCA HWMH B HO3HaBaTeJ'[I)HOI71, KOMMyHHKaTHBHOﬁ 158
COHHaJ’[BHOﬁ IMPAKTHUKE, TOTOBHOCTHU K Y4aCTHUIO B HpaKTPI‘IeCKOﬁ ACATCIBbHOCTH 3KOJIOTHYECKOUN HaIlpaBJICHHOCTH,

8) HeHHOCTH HAYYHOTIO TO3HAHUS:

c(OpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY VPOBHIO pa3BUTHS HAYKH U
OOIIECTBEHHOW TPAKTHKKW, OCHOBAHHOTO HAa JHUAlore KYyJIbTYp, CIIOCOOCTBYIONIETO OCO3HAHUIO CBOECTO MeECTa B
MOJIMKYJIETYPHOM MHUDE;

COBEPIIECHCTBOBAHUE SI3BIKOBON M YMTATENLCKOW KYJIBTYPhl KaK CpPEJICTBA B3AMMOJICHCTBUS MEXKIY JIOJIbMU U
TIO3HAHUS MUPA;



MOHUMAaHHUE CTIEHU(PHUKH OMONOTUHU KaK HAyKH, OCO3HAHUs €€ poH B YOPMUPOBAHNH PALIMOHATILHOTO HAYYHOTO
MBIIUICHHS, CO3AaHUM IEIOCTHOTO MPEACTaBICHUsI 00 OKpY)KalolleM MHPE KaK O €JUHCTBE MPUPOABI, YeIOBEKa U
o01IecTBa, B MO3HAHUU PUPOTHBIX 3aKOHOMEPHOCTEW M PELICHUH MPOOJIEM COXPaHEHHUsI IPUPOTHOTO PaBHOBECHS,;

yOeKIEHHOCTh B 3HAYMMOCTH OWMOJIOTHHM JAJISi COBPEMEHHOW LMBWIIM3AIMM: OOECIeUYeHUs] HOBOTO YPOBHS
Pa3BUTHA MEJULMHBI, CO3IaHHE MEPCIIEKTUBHBIX OMOTEXHOJIOTHH, CIOCOOHBIX peIIaTh PECypCHbIE IPOOIEMBI Pa3BUTHS
4eJ0BEYeCTBa, IMOWCKAa MyTell BBIXOAAa W3 INIOOAIBHBIX JKOJIOTMYECKUX MpobieM M obecreyeHus mepexoaa K
YCTOMYMBOMY Ppa3BUTHIO, PALMOHAILHOMY HCIOJIB30BAaHUIO MPUPOIHBIX PECYpcoB U (OPMUPOBAHHUIO HOBBIX
CTaH/apTOB >KU3HY;

3aWHTEPECOBAHHOCTh B TMOJYYCHHUH OWOJIOTMYECKUX 3HAHMH B IENsIX IOBBIIICHUS 0Omeld KyJIbTypH,
€CTeCTBEHHO-HAYYHOW TPAaMOTHOCTH, KaK COCTaBHOW 4YacTH (YHKIHMOHAJIBHOH TpaMOTHOCTH OOYYalOLIMXCS,
(dhopmupyemMoli IpH U3ydeHUH OUOJIOTHIL;

MOHUMAaHHUE CYIIHOCTH METOIOB TIO3HAHHMS, UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIOCOOHOCTH HCIIONB30BATh
NoJTy4aeMble 3HAHUSI IJIsl aHau3a U OOBSICHEHHS SIBICHUH OKPYKAIOIIEro MUPa U MPOUCXOSAIINX B HEM M3MEHEHHH,
YMEHHE JIeaTh 000CHOBAaHHBIE 3aKTIOYEHHSI HA OCHOBE HAYYHBIX (P)aKTOB U MMEIOLIMXCSI NAHHBIX C LEbI0 TOTyUeHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEIIPHO HCIOJB30BaTh OHMOJIOTHUECKUE 3HAHHS JJISl PElleHHs MPOOJIEM B PealbHBIX
JKU3HEHHBIX CUTYyallUsX;

OCO3HaHWE HEHHOCTH Hay4YHOH JesTebHOCTH, TOTOBHOCTh OCYIIECTBIISTH NMPOEKTHYIO U HCCIIEI0BATEILCKYIO
JIesITeIbHOCTh UHANBUYAJIbHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HEIMPEPHIBHOMY 0Opa30BaHHIO M CaMOOOpa30BaHUIO, K AaKTHBHOMY MOJIYYEHUIO
HOBBIX 3HaHUH 10 OMOJIOTUHU B COOTBETCTBHUH C KU3HEHHBIMHU IMMOTPEOHOCTSIMH.

METAINIPEJIMETHBIE PE3YJIbTATBI

MeTaHpeI{MeTHBIe PE3YIbTATBI OCBOCHUSA yqe6Horo npeamera «bronorus»y BKIIOYAIOT: 3HAYMMBbIC JJIsA
(hopMUPOBaHUS MHPOBO33PEHUS O0YUAIONIUXCA MEKIMCIUIUITMHAPHBIE (MEKIIPEIMETHBIC) OOIICHAYYHBIC MOHSITHS,
OTpaxaroumue 1eJI0CTHOCTb Hay‘-IHOfI KapTUHbLI MHpPa 1 Cl'[eI_[I/I(bI/IKy MCTO0B IIO3HAaHUs, UCITIOJIB3YEMBIX B €CTCCTBCHHBIX
Haykax (BEIIECTBO, JHEPTHS, SIBIICHHE, POIIECC, CUCTEMAa, HaAyYHbBIH (haKT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHs, UCCIEAOBaHUE, HAONIOJICHUE, M3MEPEHHUE, SKCIICPUMEHT W JAPYrue); YHUBEpCalbHbIE Y4YCOHBbIC IEHCTBHUS
(mo3HaBartenbHbIe, KOMMYHHKATHBHBIC, DETYJSTHBHBIE), o0ecreunBatomue (opMupoBanue (yHKIHOHATBHON
IPaMOTHOCTH M COLMAIbHON KOMIICTCHIIUH OOYYarOIIUXCS; CIIOCOOHOCTh OOYYaroIIMXCS HMCIOJIb30BaTh OCBOCHHBIC
MCKAUCHUIITIMHAPHBIC, MUPOBO33PCHYCCKUC 3HAHWA W YHUBCPCAJILHBIC y‘-Ie6HBIe Z[GP‘ICTBHSI B IIO3HABaTEJIbHOU U
COIMAJIbHOW MPaKTHUKE.

B pesyabrare u3yueHus OHOJOTMM Ha YpOBHE CpeaHero ooOiero oOpa3oBaHus y oOydaromierocs OymyT
c(hopMHPOBaHBI MMO3HABATEIbHBIC YHUBEPCAIbHBIE YUeOHBIC JICHCTBHS, KOMMYHUKATUBHBIC YHUBEPCAILHBIC YUEOHbIE
JIEUCTBYSI, PETYJISATUBHBIC YHUBEPCAIbHBIC YUeOHbIE ISHCTBHS, COBMECTHAS JIEATEIBHOCTD.

MeranpeaMeTHBIE pe3yabTaThl OCBOCHHUS MTPOrPaMMBbI CPETHETO OOIIEr0 00pa30BaHMsl TOJKHBI OTPaXKaTh:

OBiaeHHue YHUBEPCAIBHBIMHU Y4eOHBIMH MO3HABATEILHBIMH TEHCTBUSIMH:

1) 6a3oBble JJOrHUecKHUe el CTBHS:

CaMOCTOSTENHHO (hOPMYITUPOBAThH M aKTYaIIM3UPOBATH POOJIEMY, pacCMaTPUBaTh €€ BCECTOPOHHE;

WCIIOJb30BaTh MPU OCBOCHHM 3HAHWW NPUEMBI JIOTUMECKOTO MBIIUICHUS (aHajw3a, CHHTE3a, CpPaBHEHUS,
KIIaccuQuKaIyu, 0000IIEeHNsT), PACKPBIBATh CMBICIT OMOJIOTHYECKUX MOHSATUN (BBIACIATh MX XapaKTEpHBbIC MPHU3HAKH,
YCTaHABIUBATh CBSI3H C JPYTUMU TOHATHIMH);

OTIPEICIIATh LENH JCATEIBHOCTH, 3a/1aBas MapaMeTphl U KPUTEPUU HUX JOCTHXKECHHUS, COOTHOCUTH PE3yJbTaThl
JICATEIILHOCTHU C TIOCTABIICHHBIMU IICIISIMU;

UCIIOJIB30BaTh OMOJIOTUYECKHE TIOHATHS i1l OOBSICHEHUS (PaKTOB M SIBJICHUH KUBOU PUPO/IBL;

CTPOUTH JIOTUYECKHE PACCYXICHUS (MHIyKTHBHBIC, IEAYKTUBHBIC, 1T0 aHAJIOTHH), BBISABISATH 3aKOHOMEPHOCTH U
MPOTHUBOPEYHS B PACCMATPUBAEMBIX SBJICHUSAX, (DOPMYIIMPOBAThH BHIBOJBI M 3AKITFOUCHUS;



MPUMEHATh CXEMHO-MOJIENBHBIE CPEACTBA U1 MPEICTABICHUS CYLIECTBEHHBIX CBS3€H M OTHOIICHUH B
U3y4aeMbIX OHOJOTHYEeCKHX OOBEKTaX, a TakKe NPOTUBOPEYMi pPAa3HOrO0 pOJAa, BBHIABICHHBIX B DPa3IHYHBIX
MHQOPMAIIMOHHBIX UCTOUHHKAX;

pa3pabaTeIBaTh IUIaH PEIICHHS MPOOJIEMBI ¢ YIETOM aHaIM3a MMEIOUIMXCSI MAaTepPUAIbHBIX U HEMaTepPHaIbHBIX
pecypcos;

BHOCHUTHb KOPPEKTUBBI B JESITEIBHOCTh, OLICHHBATh COOTBETCTBHE pPE3YJbTATOB ILIENAM, OLEHHBATh PHCKH
MOCTIEACTBUH I€ATENbHOCTH;

KOOPIMHHUPOBAaTh M BBHIIOJNHATH paboTy B YCIOBHSX pEANbHOrO, BUPTYANbHOTO W KOMOHMHHPOBAHHOTO
B3aUMOJICUCTBUS;

pa3BUBaTh KPeaTUBHOE MBILIICHHE TIPU PEILICHUHU KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCJIeI0BaTEIbCKHE IeHCTBHS:

BJIaJICTh HABBIKAMH yueOHO-UCCIIEIOBATEILCKON U IPOSKTHOM JeSITENbHOCTH, HAaBBIKAMH pa3pelieHust mpobiem,
CIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIIbHOMY TOMCKY METOJOB pEIlleHHS MPAaKTHUECKUX 3a/1a4, IPUMEHEHHIO
Pa3IUYHBIX METOAOB MO3HAHUS;

WCIIOJb30BaTh pa3lWYHbIE BHUJBl JACATEIBHOCTH IO TOJYYEHHIO HOBOTO 3HAHUS, €ro MHTEpIpeTaluHy,
npeoOpa3oBaHUI0 M MPUMEHEHUIO B YYEOHBIX CHTYyallUsiX, B TOM 4YHCJE NPU CO3AaHUM y4eOHBIX M COLHUAIBHBIX
MIPOEKTOB;

(dbopMHpOBaTh HAYYHBIH THI MBIIUICHUS, BIAJETh HAYYHOH TEPMHUHOJIOTHEH, KIIOYEBBIMH MOHATHIMH H
MeTOoJaMH;

CTaBHUTH U (HOPMYIMPOBATH COOCTBEHHBIE 33/1a41 B 00pa30BaTEIIbHON ACATEIFHOCTH M dKU3HEHHBIX CUTYAIIHSX;

BBISBIISITH NIPUYMHHO-CIICICTBEHHBIE CBSI3M W aKTyaJM3UpPOBATh 3a/ady, BBIABUraTh TMIIOTE3y €€ pelleHus,
HaXOJIUTh apIyMEHTHI IS 10Ka3aTeIbCTBA CBOMX YTBEP)KICHUH, 3a1aBaTh IapaMeTpPhbl U KPUTEPUH PELICHNS;

aHAJTM3UPOBATh MOJTYUYECHHBIE B XO/I€ PELICHHUS 3aaull Pe3yIbTaThl, KPUTUYECKH OLIEHUBATH UX IOCTOBEPHOCTD,
NPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYalLlMsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIISTh ILI€JICHAPABICHHBI MOUCK IEPEHOCa CPEACTB U CIOCO0OB AEHCTBHA B NPO(ecCHOHATBHYIO
cpeny;

YMETh IEPEHOCUTH 3HAHUS B [T03HABATENBHYIO M IPAKTUYECKYIO 00JIaCTH KU3HEACITEIbHOCTH;

YMEeTh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX obacTeil;

BBIJIBUTATh HOBBIE HJIEH, NpeajaraTb OpPUTHHAIbHBIE IOAXOIbl M PEIICHHS, CTaBUTh NPOOIEMBI M 3aaadd,
JOITyCKAIOLIHE aJIbTePHATUBHBIC PEILICHHS.

3) pabdora c undopmanmeii:

OpPHEHTUPOBATHCS B PA3IMYHBIX MCTOYHHMKAX MH(pOpMAnMu (TEKCTEe Y4eOHOTO MOCOOMs, HayYHO-TIOMYJISIPHON
JIUTEpaType, OWOJOTMYECKHX CJIOBapsiX M CIPaBOYHUKAX, KOMIBIOTEPHBIX Oa3zax MJaHHBIX, B HHTepHere),
aHaTM3UPOBATh MHPOPMALIUIO PA3IMYHBIX BUIOB U (POPM MpeICTaBIeHNs, KPUTHYECKH OLIEHUBATh €€ I0CTOBEPHOCTD U
HEIPOTUBOPEUNBOCTS;

dbopMynupoBaTh 3ampockl M TNPUMEHATH pPa3IMYHBIE METOABl NPH TOUCKE M O0TOOpe OMOJIOrHYecKoil
uHQOpMaIK, He0OXOAUMOM /TS BHITONHEHHsI yUeOHBIX 3a1a4;

npuoOpeTaTh OIBIT HMCIOIB30BaHUS HMH(OPMALMOHHO-KOMMYHHUKAaTHUBHBIX TEXHOJOTUH, COBEPILEHCTBOBATH
KyJbTYypy aKTHBHOTO MCIIONIb30BAaHMUS PA3INYHBIX MOMCKOBBIX CHCTEM;

CaMOCTOSITETIbHO BBIOMPATh ONTUMAIBHYIO (GOpPMY TpEACTaBICHUS OHONOrHYecKor HHGOpMAIUU (CXEMBI,
rpaduKu, qruarpaMMebl, TaOJIHIBI, PUCYHKHU H APYTOE);

MCIIOJIb30BaTh HAYYHBINA S3BIK B KaYECTBE CPEJICTBA MPHU padoTe ¢ OMOJIOrHdeckoil nHpopMalmeil: mpuMeHsTh
XUMHUYECKHe, (U3MYECKHe W MaTeMaTH4YeCKHe 3HaKHM M CHUMBOJIBL, (opmyinsl, aOOpeBHaTypy, HOMEHKIATYpY,
UCIIOJIB30BaTh U IPe0OPa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJISIIHOCTH;

BJIQIeTh HaBBIKAMHU PACIIO3HABAHUS U 3aLIUTH HHPOpMaNNH, HHYOPMAIIHOHHON 0€301MacHOCTH JINYHOCTH.

OgJiajeHHe YHHBEPCAIbHBIMH KOMMYHUKATHBHBIMHU AeICTBHAMU:

1) o6menue:

OCYIIECTBIISITh KOMMYHHKAIIMH BO BCeX c(epax *KU3HH, aKTHBHO y4acTBOBATh B JHAJOTE WM TUCKYCCHH IO
CymiecTBy oOCykaaeMoll TeMbl (YMEHHE 3a[JaBaTh BONPOCHI, BBICKA3bIBATH CY)KICHUS OTHOCHUTEIHHO BBHITOTHEHHS



IpeiaracMond 3ajadd, Y4YUTHIBATb HMHTEPECHl M COIVIACOBAHHOCTH MO3UIMM JIPYrMX YYaCTHHKOB JUAJIOTa WIH
JIUCKYCCHH);

pacro3HaBaTh HeBepOaJbHBIE CPENCTBA OOILEHHSA, MOHUMATh 3HAYCHHE COLMAIBHBIX 3HAKOB, MPEINOCBHUIOK
BO3HUKHOBEHHUSI KOH(DIMKTHBIX CUTYALM, YMETh CMSIT4aTh KOH(QIUKTHI U BECTH NIEPETOBOPHI;

BJIaJeTh Pa3IMYHBIMU Ccroco0amMu OOLIeHHS W B3aWMOJCHCTBHS, MOHUMAaThb HaMEPEHHs IPYTUX JIOJEH,
TPOSIBIISITH YBaKUTETIHLHOE OTHOILLIEHHE K COOECETHUKY U B KOPPEKTHOM (hopMe HOpMYIHPOBaTh CBOU BO3PAKEHMUS,;

pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C HCIIOJIB30BAHUEM SI3BIKOBBIX CPEJICTB.

2) COBMECTHAas 1eSITeJIbHOCTD:

NMOHUMAaTh M HCIOJb30BaTh MNPEUMYIIECTBA KOMAHAHOW M HWHIMBHAYANbHOW pabOThHl TpU pELICHUU
Onosornueckoil mpobjaemMbl, 0OOCHOBBIBATH HEOOXOAMMOCTh MPUMEHEHHUS! TPYNIOBBIX (OPM B3aUMOACHCTBUS MpPHU
peueHny y4eOHOH 3a1a4u;

BBIOMPATh TEMAaTHKY U METOJbI COBMECTHBIX JIEHCTBUI C Y4ETOM OOLIMX MHTEPECOB M BOZMOKHOCTEH KaXKIOTrO
YJieHa KOJUIEKTHBA;

MPUHUMATh LW COBMECTHOM JeATeIbHOCTH, OpPraHU30BBIBaTH W KOOPAMHUPOBATH JecTBUA MO e
JOCTIKEHHIO: COCTABIIATH TUIaH ACUCTBHI, paclpeIelsTh POJIU ¢ Y1ETOM MHEHHI Y4aCTHUKOB, 00CYXKIaTh Pe3yJIbTaThl
COBMECTHOMH paboThI;

OILICHUBATh KA4ECTBO CBOETO BKJIAJA M KaXKIOT'0 YYaCTHHKAa KOMaHBI B OOMIMH pe3ysbTaT Mo pa3padoTaHHBIM
KPUTEPUSIM;

npejyiaraTb HOBbIE IPOEKTHI, OLEHUBaTh HJEW C TO3MIHWH HOBHU3HBI, OPUTMHAIBHOCTH, IPAKTHYECKOM
3HaYMMOCTH;

OCYILLECTBIISITh MO3UTUBHOE CTPATEIMYECKOE MOBEACHHWE B PA3IMYHBIX CHUTYaLUsX, HPOSBISATH TBOPUECTBO U
BOOOpaXkeHHe, OBITh HHUIIHATHBHBIM.

OgiiajieHHe YHMBEPCAIBHBIMH PeryJsiTHBHBIMH AeiiCTBUAMU:

1) camoopraHu3amus:

UCIIOJIb30BaTh OMOJIOTWYECKUE 3HAHMS ISl BBIABICHUS NPOOJIEM M MX PELICHUS B KM3HEHHBIX M y4eOHBIX
CUTYyaLusx;

BBIOMpAaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUI LIEJEBbIE M CMBICIOBBIE YCTAHOBKM B CBOMX JEHCTBUSIX U
MOCTYIIKaX MO OTHOLICHUIO K KUBOW IPUPOJIE, CBOEMY 3[JOPOBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITETIBHO ~ OCYLIECTBJISITH  [TO3HABATEJIBHYIO JIESTEIBHOCTb, BBIBIATH HPOOJIEMBI, CTaBUTh U
(hopmynHupoBaTh COOCTBEHHBIE 3a/1a4X B 00Pa30BaTENLHOMN ESTEIBHOCTH M KU3HEHHBIX CUTYaLHsX;

CaMOCTOSITETIbHO COCTAaBJIATh IJIAH DELICHUS MpOoOJeMbl € Y4ETOM HMEIOLIMXCS PECypcoB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEeANnOYTCHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

pacuMpsATh paMKH y4eOHOTo peIMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUH;

JieNiaTh OCO3HAHHBINA BBIOOD, apIryMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTD 32 PEIICHHE;

OLIGHUBATh NPUOOPETEHHBIN OIBIT;

CHocoOCTBOBAaTh (POPMUPOBAHUIO M MPOSBICHUIO IIUPOKON SPYIUIMK B Pa3HBIX 001acTAX 3HAHUH, TTOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTENbHBIA U KYJIBTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHTYaIlUsIM, BHOCHTH KOPPEKTHBBI B JESATENBHOCTh, OIEHHBATH COOTBETCTBHE
PE3yIBTATOB ENSIM;

BJIaJICTh HAaBBIKAMH TO3HABATEIHHON pedIieKcHH KaKk OCO3HAHHsI COBEPIIACMBIX JICHCTBUH M MBICITUTEIBHBIX
MPOIIECCOB, MX Pe3yIbTaTOB U OCHOBAHMH, HCIIONIB30BaTh MPUEMBI peIICKCUH ISl OIIEHKH CUTYallnH, BEIOOpa BEPHOTO
peLICHHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO [IPUHUMATH PEILIECHUS 10 UX CHUKEHUIO;

IPUHUMATh MOTHUBBI U apI'yMEHTBI APYTHUX NIPU aHAJIM3€E PE3YJIbTATOB IEATEIbHOCTH,;

3) npuHsTHE Ceds M IPYTUX:

IPUHUMATh ce0sl, IOHUMasl CBOU HEJJOCTATKU U JOCTOUHCTBA,;

IPUHUMATh MOTUBBI U apI'yMEHTBI APYTUX NIPU aHAJIM3€ PE3YJIbTAaTOB AEATEIbHOCTH;

IIpU3HABaTh CBOE IPABO U MPABO JIPYTUX Ha OIIUOKHU;



pa3BuBaTh CHOCOOHOCTH MOHUMATh MHUP C MO3HULUHU JPYTroro 4eJoBeKa.
HPEJMETHBIE PE3YJIbTATBI

[IpenMeTHBIC pe3yabTaThl OCBOCHUS COJACPKaHUs ydeOHOro mpeaMera «buosorus» Ha yriyOinEHHOM ypOBHE
OpPHECHTUPOBAHKI Ha oOecrieueHne NpoguiIbHOro 00y4ueHus oOyyaromuxcs Ouoaoruu. OHM BKITIOYAIOT: CIIEUU(PHUECKHEe
JUTsl OMOJIOTMH HAy4YHBIC 3HAHUS, YMEHUS M CHOCOOBI JACWCTBUH MO OCBOCHUIO, MHTEPIPETAIIUN U MPEOOPa30BAHUIO
3HAHWUHU, BUJBI JICATCILHOCTH MO TMOJTYYCHHUIO HOBBIX 3HAHWH W WX MPUMEHCHHIO B Pa3IMYHBIX YYCOHBIX, a TaKXKE B
peanbHBIX KU3HEHHBIX cuTyanusx. [IpenMeTHbIe pe3yapTaThl IPEACTABICHEI IO TOJaM U3YUCHHUS.

[IpenMeTHBIC pe3yIbTaThl 0OCBOSHUS YueOHOTO mpenMeTa «buosorus» B 10 Kiacce NOKHBI OTPaXarh:

c(hOpMUPOBAHHOCTh 3HAHHMN O MECTE W POJIM OUOJIOTUM B CHUCTEME C€CTECTBEHHBIX HAayK, B (DOPMUPOBAHUH
€CTCCTBCHHO-HAYyYHOW KApTUHBI MHUpPA, B MO3HAHMHM 3aKOHOB NPUPOJLI M PEIICHHUH MPOOJIeM palMOHAIBHOTO
MIPUPOJIONIONB30BAHMUS, O BKJIAIC POCCUICKUX U 3apyOCIKHBIX YUGHBIX B Pa3BUTHE OMOJIOTHH;

BJIaJICHUEC CUCTEMOH OWONOTHMUYECKMX 3HAHWW, KOTOpas BKIIOYACT: OCHOBOIOJATAIONIIUEe OHOJIOTHYEecKHe
TEPMUHBI U MOHATHUS (KU3Hb, KJIETKA, OPraHU3M, MeTabOIU3M, TOMEOCTa3, CaMOPEryJIsLHUs, CaMOBOCIIPOU3BEICHNE,
HACJICJICTBEHHOCTh, U3MEHUMBOCTh, POCT M Pa3BUTHE), OHoJoruueckue teopun (kietouynas Teopus T. IlIBanHa, M.
[Inetinena, P. Bupxoa, xpomocoMHas Teopus HaciencTseHHocTu T. Moprana), yuenus (H. U. BapumoBa — o ieHTpax
MHOT000pa3us ¥ MPOUCXOKICHHSI KYJIbTYPHBIX PAacTCHUN), 3aKOHBI (€IMHOOOPa3Hsi TOTOMKOB IEPBOTO MMOKOJICHUS,
pacIIerieHns, YUCTOThI TaMeT, He3aBUCUMOro HacienoBanus I'. Menens, roMoJIOTHYeCKUX PSJIOB B HACIEICTBEHHON
u3meHunBocty H. Y. BaBuiosa), mpuHITUIIB (KOMIUIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMH METOJIaMH HAyYHOTO MIO3HAHUS, UCTIOJIh3yEMbIX B OMOJIOTMYSCKUX HCCIICTIOBAHUIX KUBBIX
00BEKTOB (OMHCaHUE, U3MEPEHHE, HAaOII0AeHNE, SKCIIEPIMEHT);

YMEHHE BBIJENATh CYIIECTBEHHBIE NMPHU3HAKK: BHPYCOB, KJIETOK MPOKAPUOT W IYKAPHOT, OJHOKIETOYHBIX U
MHOTOKJICTOUYHBIX OPT'aHU3MOB, B TOM YHCIie OaKTepuii, rpHOOB, pACTEHHI, YKUBOTHBIX M YEIOBEKA, CTPOSHHS OPTaHOB
U CHCTEM OPraHOB PAacTEeHUH, )KHBOTHBIX, YEIOBEKA, ITPOILIECCOB JKU3HEEATEIILHOCTH, MTPOTEKAIOIINX B OPTaHU3Max
pacTeHni, XUBOTHBIX M 4YeJIOBeKa, OWOJOTMYECKHX IIPOIECCOB: OOMEHa BEIIeCTB (METa0OoJH3M), TNpeBpalleHus
SHeprun, OpoXKEeHHsI, aBTOTPOGHOTO ¥ TETEPOTPO(HOTO THITOB MUTAHUS, (POTOCHHTE3a M XeMOCUHTE3a, MUTO3a, Mel03a,
ramMeToreHesa, SMOpHoreHe3a, MOCTIMOPHOHAILHOTO PA3BUTHS, PA3MHOXKEHHSI, HHANBUIYAIILHOTO Pa3BUTHS OpraHN3Ma
(oHTOTEHE3a), B3aMMO/ICHCTBUS T€HOB, TE€TEPO3HCa, HICKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHaBIMBATh B3AUMOCBSI3U MEXTy OPTraHOUIaMH KIIETKU U UX (DYHKITHSIMH, CTPOSHHEM KIIETOK Pa3HBIX
TKaHe W WX (YHKIUSAMH, MEXIy OpraHaMH M CHCTEeMaMH OpPTaHOB y PACTEHWH, JKUBOTHBIX M YEIIOBEKa M HX
(HDYHKIIUAME, MEXTy CUCTEMaMH OPTaHOB U MX (PYHKIHSMH, MEXAY dTanamu 0OMeHa BEIECTB, ATallaMU KJIETOYHOTO
[UKJIa ¥ KU3HEHHBIX I[IUKJIOB OPTaHU3MOB, dTallaMH 3MOPHOHAIEHOTO PA3BUTHS, TEHOTUTIOM B ()eHOTHUTIOM, (PEHOTHIIOM
U QaKTopamu cpeapl OOUTaHHMS;

YMEHHE BBISBIIATH OTIUYUTEIBHBIC IPU3HAKHN JKUBBIX CUCTEM, B TOM YHCJIC PACTCHUH, )KUBOTHBIX U YEIOBEKA;

YMEHHE HCIOJB30BaTh COOTBETCTBYIOIINE ApTyMEHTHI, OMOJIOIMYECKYH) TEPMHHOJIOTHMIO M CHMBOJIUKY JIJIS
JTI0OKa3aTesIbCTBA POJICTBA OPraHU3MOB Pa3HBIX CUCTEMATUYECKUX TPYIIIL;

YMEHHE pelllaTh OMOJIOTHYECKHE 3a]aud, BBISIBJIATH MPUYUHHO-CICICTBCHHBIE CBSI3U MEXIy HCCIEIYeMbIMU
OMOJIOTMYECKUMU TPOIIECCAMU U SBIICHHUSIMH, J€JIaTh BRIBOJIBI M ITPOTHO3bI HA OCHOBAHHH TOJTYYEHHBIX PE3yJIbTATOB;

YMEHHE BBITIONHATH J1a00paTOPHBIE U MPAKTHYECKUE pabOThI, COOMIOAATh MpaBWiIa MPU paboTe ¢ y4eOHBIM U
nabopaTopHbIM 000PYIOBAHUEM;

YMEHHME BBIIBHTaTh THIIOTE3bI, IMPOBEPATh HMX IKCICPUMEHTAIbHBIMU CpEACTBAMHU, (OPMYIUPYS IEJb
WCCIIeI0BaHUS, aHATU3UPOBATH MOJTYUCHHBIC PE3YIbTATHl U JIEJIATh BEIBOJEI;

YMEHHUE Y4acTBOBATh B YU€OHO-UCCIIEOBATEIbCKON paboTe 0 OHOIOTHH, SKOJIOTUH W MEAHIINHE, IPOBOAMMOM
Ha 0a3e MIKOJMBHBIX HAYYHBIX OOIIECTB, M IMyOJIMYHO MPEJCTABIATH IMONYYCHHBIC PE3yNbTaThl Ha YYEHUYECKUX
KOH(EPEHIINAX;

YMEHHE OIICHMBATh STHYECKHE ACHEeKThl COBPEMEHHBIX HCCIEIOBAaHWA B OOJACTH OWOJIOTHM M METUIMHBI
(kKJIOHMpOBaHUE, MCKYCCTBEHHOE OILUIOJIOTBOPEHHE, HAIMPABICHHOE H3MEHEHHE T€HOMa M CO3[aHHe TPaHCTEHHBIX
OpraHU3MOB);

YMEHHUE OCYIIECTBISITh OCO3HAHHBIN BBIOOp Oyayieit mpodeccHoHanbHOM IeATENLHOCTH B 00JIACTH OHOJIOTHH,
MEIUIHBI, OMOTEXHOJIOTHH, BETEPHHAPUH, CEIILCKOTO X035HCTBA, MUIIEBOW MPOMBINUIEHHOCTH, YIITyOJIATh



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanvectBo yacoB DJIEKTPOHHbIE
Ne n/m HanmeHoBaHue pa3/iesioB U TEM NPOrPaMMBbI Koutposibheie  [IpakTHueckme (undpposrie)
Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI pecypenI
1 buonorus kak Hayka 1
2 JKuBble cucTeMBbl U UX U3Y4YECHUE 2
3 buonorus kinerku 2 0.5
4 XHUMHYECKash OpraHu3anus KIETKU 10 1
5 Crtpoenue u QyHKIMU KIETKU 8 2
6 OOMeH BemecTB U NPEeBpaIleHHE YHEPTUU B 9 1
KIIETKE
; HacnencrBennas nndopmanus u peanusanus e€ B 9 05
KJIETKE
8 JKu3HEHHBIN UK KISTKU 6 1
9 Crpoenue U pyHKIIUM OpPraHU3MOB 17 1.5
10 Pa3mHOXeHMe U pa3BUTHE OPraHU3MOB 8 1.5
11 ['eneTrka — HayKa O HaCJIEICTBEHHOCTH U ) 05
M3MEHYHUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6
14 I'enernka yenoseka 3 0.5
15 Cenekiusi OpraHU3MOB 4 1
16 buotexHonorus u cuHTeTHYECKass OMOIOTHs 4
17 PesepBHOE Bpemst 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 13










HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

JIeKTPOHHBbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

buosnorus xak KOMIUIEKCHAsI HayKa U KaKk
4acTh COBPEMEHHOI'0 00LIeCTBa

JKuBbIE CHCTEMEBI U UX CBOKMCTBA

YPOBHeBafl opraHu3any )KUBbIX CUCTEM

HcTopust OTKPBITHS U U3YYEHUS KIETKU.
Knerounas teopus

Metoasl MOJNIEKYJIIPHON U KJIETOYHON
6uonorun. [Ipaktuyeckas pabora
«3y4eHne METoI0B KIIETOYHOU
6uonoruu (xpomarorpadus,
anexkTpodopes, auddepeHnnaibHoe
ueHtpudyruposanue, [1L[P)»

XUMHYECKUHN COCTAB KJIIETKU

0.5

MuHepalibHbI€ BEIlECTBa KJIETKH, UX
Ouosoruyeckas poib

Opranuyeckue BenecTBa KIeTKH —
6enku. JlabopaTopnas pabdora
«O6Hapyx)eHHe OETKOB ¢ TOMOIIBIO
Ka4eCTBEHHBIX PEAKITHIT»

CgoiicTBa, K1accupuKkanys U QyHKIUN
0enKoB

0.5




10

OpI‘aHI/IquKI/Ie BCIICCTBA KIICTKHU —
YIJI€BOJbI

11

12

13

OpI‘aHI/I‘IeCKI/Ie BCIICCTBA KIICTKHU —
JIMITU ABI

Hyxneunoseie kucnotsl. JIHK u PHK.
JlaboparopHas pabota «Mccrnenoanue
HYKJICMHOBBIX KHCJIOT, BBIJICJIEHHBIX U3
KJIETOK Pa3JIMYHBIX OPraHU3MOBY

Crpoenue u pynkuuu ATO. [pyrue
nykieozunrpudocdarer (HTD)

0.5

14

CexBennpoBanue [JHK. Merozs
TCHOMUKH, TPAHCKPUTITOMHKH,
POTCOMHUKHU

15
16

MeTtoapl CTpYKTYpHOU OHOJIOTHH

Tumns KJIETOK. HpOKapI/IOTI/ILIeCKaH KJICTKa

17

18

19

CtpoeHune 3yKapuOTUYECKON KIIETKH.
[IpakTuueckas pabora «3yueHnue
CBOICTB KJIETOUHON MeMOpaHbI»

IToBepXHOCTHBIN anmnapar KiIeTKU
OnHOMeMOpaHHbIE OPraHOM bl KIETKH.
[TpakTuyeckas pabora «M3yuenue

ABWIKCHUS HUTOINIA3Mbl B PACTUTCIILHBIX
KIICTKax»

0.5

0.5

20

[TomyaBTOHOMHBIE OPTAaHOUIBI KIIETKHU:
MUTOXOHJIPUH, TIACTUIBL. JlabopaTopHas
pabota «lVccrnenoBanue mia3Monn3a u
JIETUIa3MOJIN3a B PACTUTEIBHBIX KIIETKAX»

0.5

21

HemeMOpanHble opraHOU bl KJIIETKH




22

Crpoenue u GyHKIUH S1pa 1

23

24

CpaBHUTEIbHAS XapaKTEPHUCTUKA KIICTOK
sykapuort. JlabopaTopHas pabora
«M3ydyeHue cTpoeHus KJIETOK pa3InyHbIX
OpPraHU3MOB»

ACCUMWISIIINS ¥ TUCCUMUIIALIUS — JBE
CcTOpOHBI MeTabomu3Ma. Turbel oOMeHa
BemecTB. JlabopaTopHas pabora
«M3y4eHne KaTaIuTHYECKON aKTUBHOCTH
(depMeHTOB (Ha IpUMepe aMHIIa3bl WK
Karajas3bl)»

0.5

25

DepMEHTATUBHBIN XapaKTep peakni

KJIETOYHOTro MeTabonu3Mma. JlaboparopHas

pabota «3yueHue pepMeHTaTUBHOIO 1
pacllerieHHst IepoKcHia BOA0poa B
PACTUTEBHBIX U KHUBOTHBIX KIJIETKAX)»

0.5

26
27

benku-akTuBaTOpH! U OCNKU-UHTUOUTOPHI

ABTOTpO(HBIN THIT 0OMEHA BEIIECTB

28

29

doTtocuHTE3
Xemocunres. JlaboparopHas pabota

«CpaBHeHHe npolieccoB pOTOCHHTE3A U 1
XEMOCHHTE3a»

0.5

30

AHas’poOHBIE OpraHU3MBbL. Buibl
6poxxenus. JlaboparopHas paboTa
«CpaBHeHHE TTPOIIecCOB OpOKEHUS U
JIBIX aHHSDY

31

AspoOHBIE OpraHU3MBI. DTarbl
SHEPreTHYECKOro oOMeHa




DOHeprusi MeMOpPaHHOTO TPaIUCHTA

32 npotoHoB. Cunre3 AT®: pabota
npoToHHON AT®-cuHTa3bI
33 Peakuuu MaTpuyHOTO CHHTE3a
TpaHckpunus — MAaTPUYHBIA CHHTE3
34
PHK
35 Tpancusus u e€ Tarnbl
36 KoaupoBanue amuHokucior. Ponp
pubocom B OmocuHTe3e Oenka
37 Opranuzaiys reHoMa y mpoKapuoT u
JyKapuoT
38 MoJteKysipHbIE MEXaHU3MbI SKCIIPECCHH
TCHOB Y 3YKapHOT
Bupycsl — BHekIIeTOUHBIE (HOPMBI KU3HH
39 u obnuraTHble napa3utsl. [IpakTuyeckas 0.5
paborta «Co3nanue MOJEIN BUPYCa»
40 BupycHrle 3a0601eBaHus yeI0BeKa,
JKUBOTHBIX, PACTCHU
41 Hanorexuosoruu B 6u0a0ruu u
MEIHIIIHE
42 JKU3HEeHHBIN UK KIETKU
43 Matpuunsiii cunte3 JTHK
Xpomocomsl. JITaboparopHast pabota
44 «3yueHne XxpoMOCOM Ha TOTOBBIX 0.5
MUKpOTIperapaTax»
45 JleneHnue KJIETKM — MHUTO3
46 Tunsl kneTok. KapruokuHe3 U HTUTOKUHES. 05

JlaGopaTtopHnas pabora «Habmronenue




MHUTO32 B KJIETKaX KOHYMKA KOPEIIKa JTyKa
(Ha rOTOBBIX MHUKpOIIpernapaTax)»

47 Peryisuus »)KM3HEHHOIO LIUKIIA KIETOK

48 Opranu3M Kak eIuHOE 11eJI0e

49 Tkanu pacrenuit. Jlaboparopnas pabora 05
«M3y4yeHue TKaHeH paCTCHUIN» '
TkaHU )KMBOTHBIX U Y€JIOBEKA.

50 JlaboparopHas paboTa «3ydyenue TkaHei 0.5
KUBOTHBIX)
Oprassl. CHCTEMBI OPTraHOB.

51 JlaboparopHas pabota «3yuenue 0.5
OpTraHoOB [BETKOBOT'O PACTEHUS»

52 Ornopa Tena opraHu3MoB

53 JIBr>KeHHe OpraHu3MOB

o4 [Intanue oprann3MoB

55 [TuTanue MO3BOHOYHBIX )KUBOTHBIX.
[MumeBapuTenpHas cucTeMa 4elloBeKa

56 JIpIxaHue opraHu3MoB

57 JlpIxaHue MO3BOHOYHBIX )KUBOTHBIX U
YeroBeKa

58 TpaHCcoOpT BelecTB y OpraHu3MoB

59 KpoBeHoCHas cucTeMa o3BOHOYHBIX
KUBOTHBIX U Y€JIOBEKa

60 Brienenne y opranuzMoB

61 3amuTa y OpraHu3MoB

62 NMMmyHHas cucTema 4yenoBeka




PazgpaxxumocTs 1 peryisus y

63
OpPraHU3MOB
64 I'ymopasnbeHas perynsnus 1 9HI0KpUHHAS
cHCTeMa KUBOTHBIX M YelIOBEeKa
65 ®DopMbI Pa3MHOKEHHUST OPTaHU3MOB
66 [TonoBoe pazMHOXKEHHE
67 Meiio3
l'amerorenes. O6pa3oBaHue U pa3BUTHE
68 NOJIOBBIX KJIeTOK. JlabopaTopHas pabora 05
«V3ydyeHue cTpoeHus MOJIOBBIX KJIETOK Ha '
TOTOBBIX MUKpOIIpenapaTax»»
69 WnauBuyanbHOE pa3BUTHE OPraHU3MOB
— OHTOTEHE3
70 3akyaJKa OpraHOB U TKaHEU uU3
3apOJIBIIIEBHIX JTHCTKOB
Poct u pazBuTHe JKUBOTHBIX.
71 JlaGopartopHas pabota «BrisBieHHe 05
IPU3HAKOB CXOJICTBA 3apO/IbILIeH
MO3BOHOYHBIX KUBOTHBIX)»
PasMHOXeHUE U pa3BUTHE PACTEHUM.
79 JlaGopatopHas pabora «CtpoeHue 05
OpPraHOB Pa3MHOMXEHUS BBICIIMX
pacTeHun»
73 HcTopust CTAHOBIICHUS M Pa3BUTHS
TeHETUKHU KaK HayKd
74 OCHOBHBIE TIOHATHS U CUMBOJIBI 05

reHetuku. JlabopaTopHas pabora




«Jlpo3o¢una kak 0ObEKT TeHETHUECKUX
HUCCIIENOBAHUN)

3aKOHOMEPHOCTH HACIEAOBAHUS
NpU3HAKOB. MOHOTHOpUIHOE
ckpeuBanue. [Ipaktuaeckas paborta

75 " 1 0.5
H3yuenue pe3ynpraToB
MOHOTHOPUAHOTO CKPEIIUBAHUS Y
Jpo30¢uIb"

76 I{uTomorunueckre OCHOBBI 1
MOHOTHOPHUIHOTO CKPEIIUBAHUS

77 AHanu3upyroliee CKpeluBaHue. 1
Hemnonnoe nomuHnpoBanue
JurubpunHoe ckpenrBaHue.

78 [TpakTuueckas pabota «3yuenue 1 05
pe3yIbTaTOB TUTHOPUIHOTO '
CKpEIIUBAHUS Y IPO30(DUITBD)

79 [{uTomornyeckrue OCHOBBI JUTHOPHTHOTO 1
CKpEIIMBaHUS

80 CrerieHHOE HaclleJIOBaHUE TPU3HAKOB 1

81 XpOMOCOMHasl TEOpUS HACIIECTBEHHOCTH 1

82 I'enernka mona 1

83 TI'enoTun kak 1eJI0CTHAs CUCTEMA 1

84 I'eHeTHYECKUI KOHTPOJIb PA3BUTHS 1
PACTCHHIA, )KUBOTHBIX U YeJIOBEKa

85 M3MeHunBOCTh MpU3HAKOB. Buabl 1
U3MEHUYUBOCTH

86 MonudukarmonHas U3MEHYHBOCTh 1




87

88

BapuauvoHHbII psia U BapUaLlMOHHAs
kpuBas. JJaboparopHas padota
«MccnenoBanue 3akOHOMEPHOCTEN
MOIM(PUKAITMOHHOM U3MEHYUBOCTH.
ITocTpoeHne BapuallMOHHOTO psifa U
BAapUALIMOHHON KPUBO»

I'eHOTHIIMUECKAs N3BMEHYNBOCTD.
KoMOunHaTHBHAs NU3MEHYHUBOCTE

0.5

89

MyTanuoHHast U3MEHYHBOCTD.
[IpakTuueckas pabora «MyTtauu y
Tpo30(h Uikl (Ha TOTOBBIX
MHKPOIIpETiapaTax)»

0.5

90

91

92

3aKOHOMEPHOCTH MYTAI[MOHHOT'O
npoiiecca. DMUTCHETHKA U STTUT€HOMHUKA

I'enernka yenoseka. [IpakTnueckas
pabota «CocTaBieHre U aHaTu3
POAOCIIOBHOM

MeTtoasl METUITMHCKON T€HETUKH

0.5

93

94

95

3HaueHue MEIULUHCKON N'€eHETUKHU B
NPEOTBPALICHUH U JIEUEHUU
TEHETUYECKUX 3a00JI€BaHU YeTI0BEKa
OCHOBHBIE TIOHATHUS CEJNEKIUH.
JlaGopatopHas pabota «/3yuenue copToB
KYJIBTYPHBIX PACTE€HUN U TIOPOJT
JOMAITHUX KUBOTHBIX)

MeToap! ceaeKIIMOHHON paboTHl.
JlaGopatopHas pabora «3yueHue
METOJI0B CEJIEKLIUN PACTEHUI»

0.5

0.5




JlocTH>KEeHMS CeJIeKIMU PACTECHUN U

96 KUBOTHBIX. [IpakTrueckas padota 1
«ITpuBHBKa pacTeHU»

97 CoxpaHeHue, U3y4eHHE U UCIIOJIb30BAHNE 1
TEHETHUUYECKUX PECYpPCOB
buoTtexHonorus kak Hayka u oTpacib

98 npou3BojcTBa. [IpakTnueckas padbora 1 0.5
«M3yueHne 0ObEKTOB OMOTEXHOJIOTUI

99 OcHoBHbIE HaMpaBIEHUS CHHTETUYECKOM 1
Ounonorun

100 XpoMOCOMHas M TeHHAsI MH)KEHEPHUs

101 MenunuHcke OMOTEXHOJIOTUA

102 PesepsHbiit ypok. IloBTOpenue, 1
0000111eHNe, CUCTEMATH3AINS 3HAHUI

OBIIEE KOJIMYECTBO YACOB I1O 102 135

I[TPOT'PAMME




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ara u(ppoBbIe
n/n Tema ypoka Bceero Kourpoanusie  IpaxTuseckue il?»y‘lel-ll/lﬂ :)Iﬁ[()l;I;OBaTeJILHbIe
padoTshI padoThI pecypebi
1 OpodoniionHast Teopust Y. JlappuHa 1
5 JIBH>KyIHE CHIIBI ABOJIFOIMU BUAOB 110 Y. 1
JapBuny
3 Bbopn0Oa 3a cymiecTBoBaHue, 1
€CTECTBEHHbIN U UCKYCCTBEHHBIN 0TOOD
4 dopMUpOBaHUE CHHTETUYECKOU TeOpUun 1
HBOJIIOLIMH
5 DTarbl HBOIIOIIMOHHOTO MPOIecca: 1
MHUKPO3BOIIOLUSA U MAKPOIBOJIOLIUS
6 [Momymsius — >neMeHTapHas €AMHULIA 1
3BOJIIOLIMU
3aKOH reHETHYECKOro paBHoBecus JIx.
7 Xapau, B. BaitnOepra. JlabopatopHas 1 05
pabota «BbIsBIEHNE U3MEHUYMBOCTH Y '
oco0eill 0HOTO BHJIa»
8 DneMeHTapHbIe GaKTOPHI IBOTIOIUU 1
9 Dddext ocHoBarens. dpdext 1
OYTBIJIOUHOTO TOPJIBIIIKA
10 Murpauuu. M30n8umuu nonymsuuii: 1
reorpaduueckas, Ononormueckas
11 EctectBeHHbI 0TOOp — HanpaBIISIOLINI 1
(hakTOp IBOIOITUHN




12

[TonoBoit oTOOP

13

[TpucnocoOIeHHOCTh OPraHU3MOB Kak
pe3yabTaT MUKPOABOIIOIHH.
Jlaboparopuas padota «3yueHue
apoMop(h030B U HINOATANITAIIUHN Y
pacTeHUH U KUBOTHBIX)»

0.5

14

[Ipumeps! ipucnocoOaeHUH y
OpraHu3MoB: Mopdoornieckue,
¢busnonornueckue, ONOXMMHUIECKHE,
noBeieHueckue. JlabopaTopHas pabora
«[IpucnocodbneHns opraHu3MoB U UX
OTHOCHTEIbHAs 1[e1eCO000Pa3HOCTh)»

0.5

15

Bup, ero kpurepuu u CTpykTypa.
Jlaboparopuas pabota «CpaBHeHUE
BUJIOB 110 MOP(OJIOTUYECKOMY
KPUTEPHIO»

0.5

16

17

Crpykrypa BUIa
BunooOpa3oBanue kak pe3yapTar
MHUKPO3BOJIIOLUN

18

19

20

CBs13b MUKPO3BOJIIOINH U
AIUAEMHUOJIOTHH

Maxpoasomtonus. [Taneonronornueckne
METO/Ibl U3yUYEHHS 3BOJIIOLUN
buoreorpaduyeckue MeToabl U3ydeHUs
IBOJIIOLIMH

21

OMOpPHOIOrHYECKHEe U CPaBHUTEIBHO-
MOP(OJIOTHIECKUE METO/IBI U3YICHUS
HBOJTIONNHU




MonekynsapHO-TEHETUYECKUE,

22 OMOXMMHUYECKHE U MATEMATHYCCKUE
METO/]IbI U3yUYEHHS IBOJIOLUU

23 OO01mre 3aKOHOMEPHOCTH IBOJTIOIIHH

24 AnanTuBHas paaualus.
HepaBHOMEpHOCTH TEMITOB 3BOJIIOIINH

o5 HayuHbie runmoTe3sl IpoOrCX 0K ISHUS
JKW3HU Ha 3emJie

26 JloHay4YHBIC MIPEICTABICHUS O
3apOKICHUH JKU3HU

97 OcHOBHBIE 3Tallbl HEOPraHUIECKON
HBOJIIOLINH

28 ['unoTe3sl 3apoKACHNUS )KU3HU
WcTopus 3emau 1 MeTOMIBI €€ U3YUEeHHUS.

29 Jlaboparopnast pabora «3yuenue u 0
OIMCAaHNE UCKOITAEMBIX OCTATKOB =
JPEBHUX OPTAaHU3MOBY

30 HauanbHble 3Tanel oprannyeckoin
HBOJTIOIINH

31 DBOITIOLUS SYKApUOT
OCHOBHBIE 3TaIlbl BOTIOIUU

39 pactutensHOro Mupa. [IpakTudeckas 0
pabora «3ydeHue ocobeHHOCTEH =
CTPOCHHS PACTCHHUH Pa3HBIX OTJIEIIOB)

33 OCHOBHBIE 3TaIlbl BOJIOIUHU KUBOTHOTO

MHUpa




OBoronus )KUBOTHBIX. [IpakTnueckas

34 pabora «3yyeHue ocooeHHOCTEH 0.5
CTPOEHHSI TO3BOHOYHBIX KHUBOTHBIX)»

35 PazButue xu3Hu Ha 3emMIie Mo 3pam 1
nepuoiamMm

36 MaccoBble BEBIMUpaHUS —
9KOJIOTMYECKHUE KPU3UCHI MPOIILIOTO

37 CoBpeMeHHBIN HKOTOTUYECKUN KPU3HC,
€ro 0COOEHHOCTH

38 CoBpeMeHHas ccTeMa OPraHHYECKOTO
MPOIILIIOTO

39 OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI
OpraHHU3MOB

40 AHTpOIIOJIOTHS — HayKa O YeJIOBEKE

41 Pa3BuTue npencrabienuii o
MIPOUCXOXKIACHUH YEIOBEKA
MecTo yenoBeka B CUCTEME
opranudeckoro mupa. JlaboparopHas

42 pabota «M3ydyeHue ocobeHHOCTEN 0.5
CTPOCHUSI CKEJIeTa YeIIOBEeKa, CBA3aHHBIX
C TIPSIMOXOXKICHUEM

43 JIBM>KyIIMEe CUIIbl aHTPOTIOTEHE3a

44 CooTHomieHrne OMOIOTHYECKUX U
COITMANTBHBIX (PAKTOPOB B aHTPOIIOTEHE3E

45 OCHOBHBIE CTaJIM AHTPOIIOTE€HE3A

46 [TaneoreHeTrka 1 majeoreHOMHUKA

47 DBOJIIOLIUS COBPEMEHHOTO YEJIOBEKa




48

Yenoseueckue pacel. [Ipaktuyeckas
pabota «/3ydyeHune 3KoI0rHyecKux
ajlanTalnui 4eJoBeKa»

0.5

49

50

MexaucuunianHapHble METOIbI
AHTPOIIOJIOTUU

3apO}K,I[eHI/Ie " pa3BUTHE DKOJIOI'HHU

51

Mertoab! sxkonoruu. Jlabopatopnas
pabota «/3yueHne METo10B
IKOJIOTHYECKUX HCCIIEIOBAHHI

0.5

52

53

3HadeHne YKOIOTMYECKUX 3HAHUN IS
yeJoBeKa

Dkosorudeckue HpakTopsl

54

Abuotnueckue akropsl. CBET Kak
sKosoruueckuit paxrop. JlaboparopHas
pabota «BblIsBIEHNE PUCTIOCOOICHUIH
OpPraHMU3MOB K BIMSIHUIO CBETa»

0.5

55

AbGuoTtndeckue daxktopsl. TemrepaTypa
KaK 9KOJIOTUYECKHUM (PaKTop.
Jlaboparopnast pabota «BrisiBieHHe
MPUCTIOCOOTICHUI OPraHU3MOB K
BIUSTHUIO TEMIIEPATYPhD)

0.5

56

Abuotnyeckue gpakropsl. BnaxxHocTh
KaK 3KOJIOTUYECKH pakTop.
JlaGopaTopHas paboTa «AHATOMHUYECKUE
0CcOOEHHOCTH pacTEeHH U3 pa3HbIX MECT
OOUTaHUS»

0.5

57
58

Cpensl 06uTaHUsI OPTaHU3MOB

buonornueckue PUTMBI




59

’Kuznenusie pOpMBI OPraHu3MOB

60 buotnueckue GakTops
3HaueHue OMOTUYECKUX B3aUMOACHCTBHIA

61 JUIsL CYIIECTBOBAHHS OPTaHU3MOB B Cpelie
oOuTaHus

62 DKOJIOTHYECKHE XaPaKTEPUCTUKU
MOMYJISAUN
OCHOBHBIE TIOKA3aTEIIH MO YJISIIHH:

63 YHCIIEHHOCTb, TUIOTHOCTh, BO3PACTHAS U
MI0JIOBAsI CTPYKTYpa
OCHOBHBIE TIOKA3aTEIIH MO YJISIIHH:

64 POXIaeMOCTh, IPUPOCT, TEMI POCTa,
CMEPTHOCTh, MUTPAIIUU

65 DKOJIOTHYECKast CTPYKTYpPa MO I

66 JInHaMuKa TONYIISIIAN U €€ PeryIsnus

67 KpuBsie pocta YMCIEHHOCTH MOMYJISIIIHH.
KpuBbie BEDKHUBaHHS
DKoJIoTHYecKasi HUIlla BU/a.

68 JlaboparopHnast pabota 05
«[TpucmnocobaeHus cCeMsIH PacTeHUH K '
pacceneHnio»

69 Bun kak cucrema nmomyssiuit

70 3aKOHOMEPHOCTH MOBEICHHS U MUTPALIAI
KUBOTHBIX

71 Co00111€CTBO OpraHU3MOB — OHOIICHO3

72 JKocucTeMa KaK OTKPbITas CUCTEMa

73 KpyroBopoT BellecTB U MOTOK SHEPTHH B

OKOCUCTEME




74

OcCHOBHBIC TOKA3aTCIU SKOCUCTEMEI

75 DKOJIOTHYECKUE TTUPAMUJIBI

76 N3meHneHus coo0IIecTB — CYKIIECCHH
[TpupoaHbIe 3KOCUCTEMBI. IKOCHUCTEMBI

77 03€p U peK. DKOCUCTEMBI MOpeH 1
OKEaHOB

78 [Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI
TYHJIp, JIECOB, CTEMEH, MyCTHIHBb

79 AHTpPOTIIOTEHHBIC YKOCHUCTEMBI
Ypboakocucremsl. [IpakTuueckas pabota

80 «3yueHne u ONMCaHue 0.5
ypOOIKOCHUCTEMBI
3aKOHOMEPHOCTH (OPMUPOBAHUS

81 OCHOBHBIX B3aUMOJCHCTBHI OpraHU3MOB
B 9KOCHCTEMax
MexaHu3Mbl BO3AEHCTBUS 3arPSI3HEHUI

82 Pa3HBIX TUMIOB Ha CyOOpraHU3MEHHOM,
OpPraHU3MEHHOM, TOMYJIAIIMOHHOM U
KOCUCTEMHOM YPOBHSIX

83 buocdepa — obmernnanerapuas
obonouka 3emnu

84 VYuenue B. W. Bepnasackoro o 6uochepe

85 3aKOHOMEPHOCTH CYIIIECTBOBAHUS
o6uochepsl

86 Kpyrosopots! BeniecTs u
OMOTCOXMMHYCCKHE ITUKITBI

87 3oHanbHOCTH Ouochepsl. OCHOBHBIE

OMOMBI CyIIN




88

YcroitunBocTh 6uocheps

89 DKOJIOTUYECKHE KPU3UCHI M UX TTPUYHHBI

90 BosneiicTBue uenoBeka Ha 6uochepy

01 AHTpPOIIOr€HHOE BO3/ICHCTBUE HA
PaCTUTENbHBIN U )KUBOTHBIN MU

92 Oxpana nmpupo bl

93 OCHOBHbBIE TIPUHIIUITBI YCTOHYHUBOTO
Pa3BHUTHS YEIIOBEYECTBA U TIPUPOIBI
ParnmonansHO€ IPUPOIONIOIH30BAHUE U

94 COXpaHeHHEe OMOJIOTHYECKOTO
pa3zHooOpa3us 3eMiun

95 O06o0meHue 1o Teme «MUKPOIBOIIOIUS
U e€ pe3ysbTaThD»

96 Oo6o06uienne o Teme «MaKpOIBOIFOIIHS
" €€ pe3yIbTaThD»

97 O6o06menue no Teme «IIpoucxoxaeHue
Y pa3BHUTHE KU3HU Ha 3eMIie»

08 O6o06menue no Teme «IIpoucxoxaeHue
YeNoBeKa — aHTPOIIOTEHE3»

99 O060061eHne 0 TeMe «IKOJIOTUs — HayKa
0 B3aMMOOTHOIIIEHUSIX OPTraHNU3MOB

100 O6061menne o Teme «OpraHu3mMbl U
cpena oouTaHMs»

101 O060061IeHne o TeMe «IKOJIOTHS BUIIOB U
TIOITYJISLIAN

102 O600menue mo Teme «buocdepa —

rio0agpHas YKOCUCTEMA)




OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

102

7.5






YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorus. O6mas ouonorus, 10 kinace/ 3axapos B.b., MamonToB C.I'., Conun
H.W., 3axaposa E.T.; mox pemakiueii 3axapora B.b., O6mecTBo ¢ orpaHndeHHOM
OTBETCTBEHHOCTHIO «/[PODA»; AkiinonepHoe oduiectBo «M3aaTenbcTBO

«IIpocsemienue»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA
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