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IHosicHUTEIBLHASA 3AIIMCKA

HopMmaTtuBHO-TIpaBOBYIO OCHOBY HACTOSIIEH IPOTpaMMBI IO yueOHOMY nipeameTy «buomorns»
COCTABIISIIOT CACAYIOUINE JOKYMEHTHI:
denepanbHblii 3aK0H OT 29 nekadps 2012 1. Ne 273-D3 «O6 obpazosanun B Poccuiickoit depepannmy;
®enepanpHbiii 3akoH 0T 3 aBrycta 2018 1. Ne 317-03 «O BHecenun n3MeHeHui B craten 11 u 14
OenepanpHOTro 3aKk0Ha «O0 00pazoBannu B Poccutickoit demepartumny;
npuka3 MuHKcTepcTBa 00pa3zoBanus U Hayku Poccuiickoii @enepanuu ot 6 okTsiopst 2009 r. Ne 413
«O0 yTBepKIeHNH 1 BBEJCHHUH B JCHCTBHE (peIepalbHOTO TOCYTapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa
CpemHero o01Iero oOpa3oBaHMs
[TporpaMma pa3paboTtana Ha ocHoBe TpeboBanuii PepepaabHOT0 rOCYyJapCTBEHHOTO 00pa30BaTENEHOIO
CTaHAapTa CPEAHEro ooLIero 00pa3oBaHusDy K pe3yabTaTaM OCBOSHHS CPEAHEro ooiero o0pa3oBaHus 10
yaeOHOMY mipeamMeTy «buororus. buonorndeckre cuCTeMBI U IPOIIECCHD», BXOAAIIEMY B 00pa30BaTEIbHYIO
obnactb «buonorus»
Pabouast nporpamma o 6uonoruu opueHTHpoBaHa Ha yuammxcs 10-11 knaccoB mo yuebnuky Tepemos,
[lerpocosa: buomnorus. 11 kmacc. buonorudeckne cCUCTeMbI U TTPOIecChl. Y4eOHUK. YTIyOIeHHBIH YPOBEHb.
®I'OC. UsparennsctBO «Bnagocy, 2019
[IporpamMMa cTaBUT HeJIbI0 00ECTIEUeHUE MOArOTOBKH IIKOJBFHUKOB K pealln3alliii CBOETO JaIbHEHIIIETo
00pa30BaTeabHOTO U MPO(PECCHOHATHFHOTO MyTH TI0 BEIOPAaHHOMY HAIPaBIICHHUIO, CBA3AHHOMY C OMOIIOTHYECKUM
o0Opa3oBaHUEM.

Pabouass mporpamma mns 10 kimacca XMUMHKO-OMONOTHYECKOTO MPOMWIs COCTaBlieHA Ha OCHOBE

mporpaMMbl - 00IIIe00pa3oBarenbHbIX yupexaceHuii:  TepemoB A.B., IlerpocoBa P.A. Ilporpammsr st
001eo0pazoBaTenbHbIX yupexaeHuil. buonoruueckue cuctemsl u mpouecchl. 10-11 xmaccel (mpodumbHbLH
ypoBeHb). M.: Muemo3uHa, 2012.
VYyeOnuk — TepemoB A.B., IlerpocoBa P.A. buonorus. buonornyeckue cucrems! u npoueccel. 10 kmace. M.:
Bnaznoc, 2019. IIporpamMmMa npeaHa3HaveHa il MOATOTOBKH ydamuxcs 10-ro kjacca XUMHKO-OHOJIOTHYECKOT0
npodunsa. Ha mpodunpHOM ypoBHE Ononorndeckoe oOpa3oBaHHE NMPHU3BAHO OOECTIEYUTH BBHIOOP YHALTUMECS
Oyayweil mpodeccuu, OBIaZCHUE 3HAHUSAMH, HEOOXOAMMBIMU AJISI MOCTYIUICHHUS B YUPEXKIACHUS CPEAHEro H
BBICIIETO MPOPECCHOHAIFHOIO 00pa30BaHUs W MPOAOIDKEHHS HW3y4YCHHsT OHMOJIOTMM Ha OHOJIOTHYECKHX,
MEAULUHCKHX, aTPOTEXHOJIOTUYECKUX CHEHHUANBHOCTAX U (paKylpTeTax.

[IpodunsHOEe o0OyueHMEe — OCHOBHOE CpeAcTBO auddepeHnranun o0ydeHns, Korma Omaromaps
W3MEHECHUSIM B CTPYKTypE, COJIEPXaHWW W OpraHu3aliy y4eOHO-BOCIUTATEIBHOTO TMpOoliecca CO3JA0TCs
YCHIOBUS JJI HWHJIMBUAYAIHU3alUd [O3HABATEJIbHOM, KOMMYHHUKAaTUBHOM, 3MOLMOHAIBHO-LIEHHOCTHOMN
JESITeNbHOCTH JIMYHOCTH 00y4aeMoro, 0ojiee MOJIHO YYUTHIBAIOTCSA €€ MHTEPEChl, CKIIOHHOCTH U CIIOCOOHOCTH,
OTKPBIBAIOTCA IMPUHIUIIMAJIBHO HOBBIC BO3MOXHOCTU IJId MPOAOJKECHUA O6paSOBaHI/I$I )41 BBI60pa KNU3HECHHOT'O
nytu. IlpodunbHoe oOy4yeHHE HaANpaBIEHO HA pealu3alfio JIMYHOCTHO OPHUEHTHPOBAHHOTO MOAXO0JA K
opraHuzanuu 00pa3oBaTEeIbHOTO IMIpolecca B cpegHed o0meoOpa3oBaTeNbHOM IIKOJIE; BBICTpAUBAaHHUE
YYEHHKOM Ha OCHOBaHMU WHAMBUAYAIBHOIO Yy4eOHOro IUlaHa COOCTBEHHOH 00pa30oBaTENbHOW TPAaeKTOPHM;
o0ecriedeHne MPeeMCTBEHHOCTH MEXIY OOIIUM, CPEHUM U BBICHIMM NPO(ecCHOHAIbHBIM 00pa30BaHHEM.

1.

Ilean M3ydyeHus Kypca

1]env poduiibHOTO 00yUSHMSI OMOJIOTMH: OBJIAJICHUE YYAIIUMHUCS CHCTEMOM OOIIUX €CTECTBEHHO-HAYYHBIX

M CIEIHUaIbHBIX OHOJOTHYECKUX 3HAHUM, 00CCIICUYHBAONINX (POPMHUPOBAHUE PAIIMOHATBHOIO MHUPOBO33PEHHUS

JMYHOCTH U HPABCTBEHHO-3TUYECKOTO OTHOIICHHS K KUBOM MIPUPO/IE.
3aoauu npoduIbHOr0 00yUYCHHS OUOJIOTHH:

*  YCBOCHHE YYaIlUMHUCS 3HAHUH O MHOTOOOPa3HH KHMBBIX TEJI IPUPOJIbI, YPOBHIX OpPraHU3aI[HH
OUOJIOTUYECKHX CHCTEM, CYIIIHOCTH MPOUCXOSIIMX B OHOJOTHYECKUX CHCTEMaX IMPOIECCOB U UX
0COOCHHOCTSIX;

*  O03HAKOMJIEHHE YyYAIUXCA C METOAaMM TIO3HAHWS >KMBOM IPHPOIBI; TPOBEAEHHE HaOIIOJEHUN 3a
OMOJIOTHYECKUMH ~ OOBEKTAMH, SBJICHUSIMH, HCIOJb30BAHHE TPUOOPOB M  HHCTPYMEHTOB  JUIS
paccMaTpuBaHMs KJIETOK, TKaHEH, OpraHoB, OPraHM3MOB; OPTaHMU3aIlMs U MPOBEAEHHE HATYPHBIX U J1abo-
PaTOPHBIX SKCIIEPUMEHTOB;

*  OBJIAJCHHE YUYAIIUMHUCS YMEHUSIMH HAXOUTh U HCIOJIb30BaTh HHPOPMAIIHIO O OUOJIOTHYECKIX 00BEKTAX U
SIBJICHHUSAX, COBPEMCHHBIX HCCJICIOBAHUSIX B OHOJNIOTHH, MEIUIIMHE, SKOJOTHH, O (aKTopax 310pOBbS H
pHCKa I OpraHM3Ma dYejoBeka; paboTaTe ¢ ONpPEAETUTEsIMA M CIPAaBOYHHKAMH, TpapukamMu u
TaOJIUIIAMH; HCTIOb30BATh 3HAHUS [T OOBSICHEHUS OMOIOTHUECKUX TPOIIECCOB;

*  [pUOOpETEHHE YYAIIMMHUCS KOMIIETCHTHOCTH B PAIMOHAILHOM HCIOJIb30BAHHM MPHPOTHBIX PECYPCOB,
3aIUTe OKPY)KAIOIIEH Cpelbl OT BO3AEHCTBUS HEOIArONMPHUATHHIX (PAKTOPOB; OLEHHBAHWE ITOCIEICTBHIMA
CBOEH IEATETBHOCTH B IIPUPOJIE, TI0 OTHOIIEHHIO K COOCTBEHHOMY OPTaHU3MY;

*  CTAaHOBJICHHEC ¥ pPA3BUTHE IMO3HABATEILHBIX HHTEPECOB YYAIIMXCS, MBICIUTEIBHBIX M TBOPUYCCKHUX



CIOCOOHOCTEH B TpoOLECCe M3YyYeHMs XKMBOM MPHPOIBI M HCIOJIb30BaHUE NPHOOPETEHHBIX 3HAHUHA B

MOBCEAHEBHOM JKM3HHU; (OPMUPOBAHUE LIEJIOCTHOTO MBIIIICHUS TIPY MO3HAHUY KUBON MPHPOIBI;

*  BOCNHTaHHWE PALMOHAIHFHOTO MHPOBO33PEHUS YUAIIMXCS, IEHHOCTHOTO OTHOIICHHSA K >KUBOW MpUpPOIE B
LEJIOM M OTHENbHBIM €€ OO0beKTaM U SBICHHUSAM; (QOPMUPOBAHHE Y YYALIMXCS HKOJOTMYECKOH,
TCHETHUYECKON IPaMOTHOCTH, OOIIEH KyJIbTYpbl HOBEACHHUS B MIPUPOIC; HHTETPALIUS €CTECTBEHHOHAYUHBIX
3HaHUI.

Oo0man xapakrepucTuka kypca «buosiorusi. Buosnornueckue cucreMsl u mpoueccbl. 10 kiaace»

B mporpamme npeaycMOTpeHO pa3BUTHE NPEACTaBICHHBIX B MPUMEPHBIX POrpaMMax OCHOBHOTO OOIIEro
00pa3oBaHMsl BUAOB JESATEILHOCTH oOy4daeMbiX. [Ipu 3TOM mpeBadMpyIOT BHIBI JEATEIBHOCTH Ha YpOBHE
LIeJel, TUIAHUPYEMBIX pPEe3yJbTaTOB OOyYeHWs, pa3BUTHS OOIEy4eOHBIX M CHEeNHaJbHBIX OMOJIOTHYECKUX H
9KOJIOTHUECKMX KoMIeTeHIuiH. Ocoboe BHUMaHHUE YJIENsSeTCsl BKIIOYCHUIO YYalluxcsi B TPOCKTHYIO U
HCCIIEI0BATENbCKYIO JAEATENIbHOCTh, OCHOBY KOTOPOH COCTaBISIIOT YMEHHS BHACTH MNpoOJeMy, CTaBUTH
BONPOCH, (HOpPMyIHUpOBaTh THUIOTE3y, KIacCHU(UIIMPOBATh, HAOIIOAATh, MPOBOAUTH OMOJOTHYECKUN
SKCIIEPUMEHT W JKOJIOTHUYECKHI MOHWUTOPHHT, AENaTh BBIBOABI M YMO3AKIIOUEHUS, OOBICHSITH, NOKA3bIBATH,
3alMIIaTh CBOM WJAEHU, JaBaTh ONPEACICHHUS MOHSATHIM, CPAaBHHBAaTh U COMOCTABIATH pa3HbIe TOUKU 3PEHUS,
CTPYKTYPHPOBATh MaTepHal.

Y4eOHsIi MaTepuan MPoUIBHOTO YPOBHS 00ydeHUs JIOTHIECKH MTPOJOIDKAET CoAepKaHue Kypca OHoIoTun
OCHOBHOW HIKOJIBI, pacIIMPsIET U YIIyOIsieT 3HaHUS O PAaCTeHUSX, JKUBOTHBIX, Tprbax, OaKTepUsX, OpraHu3Me
YeNoBeKa, OOIIMX 3aKOHOMEPHOCTSX JKM3HU; BKIIIOYACT OTOJHHUTEIbHBIC OMOIOTHYECKUE M HKOJIOTHUECKHUE
cegeana. CTpyKTypa NOpOTpamMMBbl OTpPa)kaeT CYIIECTBYIOIIHE CHCTEMHO-YPOBHEBBI W JBOIONMOHHBIN
MOAXOJbI K M3YyYCHUIO OMOJIOrMH B 00IIe0o0pa3oBaTebHOMN IKoje. E€ mpeaMeToM sBISETCS pacCMOTPEHHE
CBOMCTB M 3aKOHOMEPHOCTEH, XapaKTEePHBIX JJISl OPraHMYECKOTO MUpPA, 3aKOHOB €r0 UCTOPHUYECKOTO Pa3BUTHSI.
B cBsi3M ¢ 3TUM aKIeHT clieNaH Ha CHCTEMAaTH3aIiH, 0000IIeHNH, YIITyOIeHIH W PACITUPEHUH OHOIOTHYECKUX
3HAHUHN yJamuxcs, TPUOOPETEHHBIX UMH paHee MPH U3YYeHUH Pa3/IeNioB Kypca OMOIIOTHH B OCHOBHOH IIIKOJIE.

B 10-m kmacce TeMbl IpOrpamMMbl TOCBSAIICHBI PACCMOTPEHHIO OOIIMX OCOOEHHOCTEH OHOJIOTHYECKUX
CUCTEM W TIPOIIECCOB, OCHOB MOIIEKYJISIPHOW OMOJIOTHH, [IUTOJIOTUH, TEHETUKH, CEIEKIUH; TTIOBTOPEHUIO 3HAHUN
yJanmxcs o 00TaHUKe, 300JI0TUH, AHATOMHUH U (PU3UOJIOTHH YEIIOBEKA.

Marepran mnporpaMMbl HaIllpaBieH Ha OCBOCHHE YYAIIUMHUCS CHUCTEMbl OWOJOTHYECKHX 3HAHUI:
OMOIIOTHUECKUX TEOpHH W 3aKOHOB, HJEH ¥ TNPUHLIMWIOB, JEXKAallUX B OCHOBE COBPEMEHHOM
€CTECTBEHHOHAYYHOH KapTHUHBI MHpa; O CTPOSHHH, MHOT000pa3Wu M OCOOCHHOCTSX KIIETKH, OpraHu3Ma,
MOMYJISIAY, OMOIIEH03a, YKOCUCTEMBL; O BBIAAIOLINXCS HAYYHBIX JOCTH)KEHHSX, COBPEMEHHBIX HCCIIEIOBAHUAX
B OWMOJIOTMH, TMPUKIATHBIX AaCIeKTaX OHONOTMYEeCKUX 3HaHWH. sl pasBUTHS M MOIACPKaHHS HHTepeca
yJammxcs K OWOIIOTHM HapsIy CO 3HAYUTEIHHBIM OOBEMOM TEOPETHYECKOTO MaTephalia B KaKIOW TeMme
MPOTpaMMBI  TIPEAYCMOTPEHO 3HAKOMCTBO C HCTOPHEH CTAHOBJICHHS W DPa3BUTHA TOW WM WHOW OOIacTH
OMOIIOTUH, BKJIAZOM OTEUYECTBEHHBIX W 3apyOC)KHBIX YYEHBIX B pEIICHHE BKHEHIINX OHOIOTMYECKUX H
AKOJOTHYECKUX MPOOIIEM.

B nporpamme npenycMOTpeHBI IEMOHCTpANHS OMOIOTUIECKIX OOBEKTOB U MPOIECCOB, SKPAaHHO-3BYKOBBIX
CpeAcTB OOydYeHHUs, MpUMEHEHHE HH(POPMAIMOHHO-KOMITBIOTEPHBIX TEXHOJOTHUH, a TaKkkKe MpOBEJCHUE
71ab0PaTOPHBIX IKCIIEPUMEHTOB, IKCKYpCHUH Ha MPHUPOAY, pElIeHHEe T'€HETHYEeCKHX M 3KOJOTHUECKHUX 3ajad.
TeopeTrueckuii Matepual TPOTPaMMBI JIOTIONHSET J1a0OopaTOpHBIA mpakTukyMm. Ero Temarnka mo3BOJSET
O0OBEIMHUTh HECKOIBKO OJIM3KUX IO COJEPXKAHUIO J1abOpaTOpPHBIX padOT B OJHO MPaKTUYECKOE 3aHSATHE,
L[EJICHANPABICHHO 3aKPENuTh TEOPETHUECKUI Marepuas, Pa3BUTh MPAKTHYCCKHE YMEHUS ydJallluxcs, HX
WHTEIJIEKTyaJ bHBIE M TBOPUECKHE CIIOCOOHOCTH. B mporpaMMe faH repedeHb J1adopaTOpHBIX padoT, a Takke
MIPUBENICHO IIPUMEPHOE pacIpe/ieieHne y4eOHOro BpEMEHH 0 TeMaM B Jacax.

Paznen «buonorus. bruonorumueckre CHCTEMBI U MPOIECCHI» SBISETCS 3aBEPLIAIONIMM B Kypce OMOIOTHH
of1ero cpenHero (MOJIHOTr0) 00pa30BaHysl U MPeHa3HAYEH s TPO(QMIBHOTO 00yUeHHs yJaluxcs B CTapIInX
knaccax. [IpoduibsHoe 0oO0ydeHue mpeamnonaraeT COKpanieHrne HHBAPHAHTHOTO KOMIIOHEHTa Y4eOHOTO IJIaHa U
paciipeHre BapHaTHBHOM ero 4acTu. B ornuune ot Mozenel mKkon ¢ yriayOnEéHHBIM M3YYeHHEM OTAEIbHBIX
yueOHBIX TPEAMETOB, KOTJa, KaK MNpaBWJIO, OAWH NpPEAMET H3ydaeTcs Mo YriayOon€HHo#H mporpamme, a
ocTaJbHbIE — Ha 0a30BOM YpOBHE, peaiu3aius MpoQriIbHOrO0 00ydYeHHS BO3MOXKHA TOJBKO TPH YCIOBHU
COKpaleHus y4eOHOro MaTepualia HEeNpOPHIBHBIX Y4YeOHBIX HpPEAMETOB M PAaCUIMPEHUs] NPOQUIBHBIX U
MOJIIEPKUBAIOIINX JUCIUTLIHH.

MecTo0 y4eOHOro npeamMera B y4e0HOM IIaHe

CornacHo  yueOHOMy miany B 10 kiacce XMMHUKO-OMOJIOTHYECKOro NMpoduist Ha MU3ydeHUE MpeaMeTa
OTBOJUTCA 3 Yaca B HEJIEN0 U3 (eiepaIbHOTO KOMIIOHEeHTa, utoro 102 vaca 3a yueOHBIH TO/I.

IIpenycMoOTpeHBI TPOBEPOYHEIE, KOHTPOJIBHEIE, TA00pATOPHBIE pAOOTHI:

KonngectBo nabopatopHbix padboT -16

KonmnuecTBO KOHTPOMBHBIX paboT — 5

a TaKKe MPEeLyCMOTPEH CTapTOBbINA U UTOTOBBIA KOHTPOJIb 3HAHUH.



OCHOBHOE COIEPKAHUE
(O6s13aTesIbHBIIT MUHUMYM COJIEPKAHUS TIPOTPAMMBI)

Mopnyas 1. Buosiornst kak Hayka. MeToabl HAy4YHOT 0 MO3HAHMSA

Buonorus xak Hayka. Ompaciau 6uonoeuu, ee cesazu ¢ opyeumu Haykamuy. OOBEKT N3ydeHUs: OUOJIOTHH —
Ooumoyornueckne cuctembl. OOmMe TpU3HAKH OMOJOTHYECKUX CHCTEM. POJIb OMOJIOTHYECKHUX TEOPHH, HICH,
rUnoTe3 B GOpMUPOBAHUH COBPEMEHHOW €CTECTBEHHOHAYYHOUM KapTHHBI MHUPA.

Moayasb 2. Kinerka

Hutonorus — nHayka o kierke. M. Illneiinen u T. [IIBaHH — OCHOBOIIONOKHUKA KJIETOYHON TEOPHHU.
OCHOBHBIC TIOJIOKCHHSI COBPEMECHHOW KJIETOYHOM Teopuu. Poib KieTouHoi Teopud B (HOPMHPOBAHUU
COBPEMEHHOH eCTeCTBEHHOHAYYHOW KapTUHBI MUPA. Memoovl usyyenus Kiemxu.

XUMUYECKUI COCTaB KICTKH. Makpo- ©u MHUKpodJIeMeHThl. CTpoeHHe ©  (YHKIMH MOJICKYI
HEOPTaHWYECKUX W OPTaHUIECKHX BEIIECTB. B3anMocCBsI3u cTpoeHus 1 PyHKINH MOJIEKYJI.

Crpoenne W (QyHKIHM 4YacTe M OPraHOMAOB KJIETKH. B3ammocBs3u cTpoeHns u (yHKIMA dacTedl u
OPTraHOUJIOB KJICTKH. XUMHUECKUN COCTaB, CTPOSHUE U (DYHKIIMH XPOMOCOM.

Mmuoroo0Opasue kietok. [IpokaprnoTsl n 3ykapuoThel. Bupycsl. Mepsl npodmiakTiKa pacipoCcTpaHeHUs
BHPYCHBIX 3a00JICBaHHIA.

OOMEH BEIIECTB U MPEBPAICHHUS YHEPTHH B KJIETKe. DHepreTHueckuii oOMeH. CTaJiuu 3HEPreTHYeCKOTO
oomena. bpooswcenue u ovixanue. ®otocunte3. CBETOBbIC M TEMHOBBIC peakUUH (POTOCHHTE3a. XEMOCHHTE3.
Ponp xemocunTe3npyronux Oakrepwii Ha 3emite. [Imactuueckuit oOmen. I'eneTndeckast mHPOpPMALIHS B KIIETKE.
I'en. I'enetnueckuii kon. buocunTes O6enka. MaTpuuHbIi XapakTep peakiuii OMOCHHTE3a.

Knerka — reHermueckass enuuuna >KUBoro. CoMaTHUecKHE U IIOJIOBbIE KIETKU. JKU3HEHHBIH UK
kieTky: nHTepdaza u muto3. da3pl mMurTo3a. Metio3, ero (aspl. Pa3BuTre MONOBBIX KIETOK Y pPacTeHHU U
JKUBOTHBIX.

IIpoBeneHue OMOJOTHYECKMX WCCAEMOBAHUIA: HAOIIOJICHUE KICTOK PACTCHUN M >KMBOTHBIX IO
MHUKPOCKOIIOM; TIPUTOTOBJICHHE MHKpPONPENapaToB, WX H3y4eHHE ¥ OIUCAHHE, OMBITHI IO OIPEAEIICHHUIO
KaTaJUTHYECKOW aKTUBHOCTH (EPMEHTOB; CpPABHHUTEIbHAS XapaKTEPUCTHUKA KIETOK pPACTEHHH, >KHBOTHBIX,
rpuboB u OakTepwii, mpoleccoB OpoKeHUS W AbIXaHHs, (OTOCMHTE3a W XEMOCHHTE3a, MHUTO3a M Meiio3a,
Pa3BUTUA MTOJIOBBIX KJICTOK Y paCTeHI/Iﬁ " ) KUBOTHBIX.

Moayasb 3. Opranusm

OOHOKIETOYHBIE U MHOTOKJIETOYHBIE OPTraHU3MBL. TKaHu, opeaubl, cUCMeMbl Op2aH08, UX 83AUMOCEA3b
Kax ocnoga yenocmuocmu opeanusma. I'omeoctas. ['ereporpodbl. Canpompoghel, napasumei. ABTOTPOPBI
(xemotpodst 1 poToTpodb).

BocmpousBenene oprann3MoB, €ro 3HadeHHe. becmonoe u momoBoe pa3MHOKeHHe. OIIoJ0TBOpEHHE.
OHHOI[OTBOpCHI/IC Y LOBETKOBLIX paCTeHI/II\/'I M TI03BOHOYHBIX JKUBOTHBIX. BHemIHee u BHYTPCHHEEC OIIJIOAOTBOPE-
Hue. HauBHyanbHOE pa3BUTHE OpraHn3Ma (OHTOTeHe3). DMOPHOHAb- HOE U MOCTIMOPHOHANBEHOE pa3BUTHE.
[IpuuuHBl HapyIIeHUH pa3BUTHS OPraHU3MOB. JKusHeHHble yukavl u uepedoganue noxorenui. llocrencTBus
BIIMSIHUS aJTKOTOJISl, HUKOTHHA, HAPKOTUIECKUX BEIIECTB HA PA3BUTHE 3apPOJIBIIIA YEIOBEKA.

HacnenctBeHHOCTh U MU3MEHYMBOCTh — CBOMCTBAa OpraHu3MoB. ['eHeTrka. MeTojibl reHeTUKU. MeTo bl
V3YYCHUs HACIEJCTBEHHOCTH 4YelOBeKa. | eHeTmdueckas TEPMHUHOJOTHS W CHMBOJIMKA. 3aKOHOMEPHOCTH
HACJIEJIOBAaHUsI, yCTaHOBIIeHHBIE . MeHeneM, uX IUTOJOTHYECKHE OCHOBHI. 3aKOHOMEPHOCTH CIEIUICHHOTO
HacnenoBanus. 3akoH T. Moprana. Onpenenenue nona. Tunwsl onpedenenus nora. Hacienoranue, CleIJICHHOS
¢ nojom. BzaumopeiicTBue reHoB. ['@HOTHIT Kak IIeJIOCTHas cucteMa. Pa3BuTue 3HaHUW O reHotumne. [ enom
yenogeka. XPOMOCOMHAsi TEOpHUsS HACIEJACTBEHHOCTH. Teopus eceHa. 3aKOHOMEPHOCTH W3MEHYHBOCTH.
MOZ[I/I(i)I/IKaHI/IOHHaH U3MECHYUBOCTbD. HopMa peaKkuru. HaCJ]e):[CTBeHHaSI U3MCEHYUBOCTD: KOM6I/IHaTI/IBHaH u
MyTallMOHHAasA. BI/I)IBI MYTaHHﬁ, X NPpUYUHBL. HOCJ’ICI[CTBI/IH BJIUAHUA MYTAar€HOB Ha OpraHu3M. MepBI 3alInUThI
OKpY)KarIIel cpenbl OT 3arps3HEHUs MyTareHamMu. Mepbl Npo(UIaKTHKH HACIEICTBEHHBIX 3a00JeBaHHUN
YeJioBeKa.

Cenekuwsi, ee 3agaun. Brmag H. 1. BaBuiosa B pa3BuTHe ceneknuu. Y4YeHUe O IEHTPax MHOr0o0pasust 1
MTPOUCXOKICHUSI KYJIbTYPHBIX pAacCTeHHU. 3aKOH TOMOJIOTHYECKHX DPSIOB B HACIEACTBEHHOW W3MEHYHBOCTH.
MeToapl  CeNeKIMM, WX TEHETUYeCKHe OCHOBBL. OcobeHHOoCmu  ceieKyuu PpAcmerutl, HCUBOMHDBLX,
Mukpoopeanusmos. bBUOTEXHONOTHSA, €€ HampaBiIeHWS. OTHYECKHE aCMeKThl pPa3BUTHS HEKOTOPBIX
WCCIIeIOBaHUN B OMOTEXHOJOTHH (KIIOHUPOBAHUE Y€I0BEKa, HAIIPABJICHHOE H3MEHEHUE TEHOMA).

IIpoBeneHue OMOJOrMYECKUX HCCIEIOBAHMII: COCTaBJICHUE CXEM CKpCLIUMBAHUA;, pEIICHUE
TeHETUYECKUX 3a/1a4; HOCMpOEeHUe BaAPUAYUOHHO20 pAOd U 8APUAYUOHHOU KPUBOU, BBHISIBICHWE WCTOYHHKOB
MyTareHoB B OKpy)Karomieil cpeae (KOCBEHHO), M3MEHYMBOCTH y OCOOEH OTHOTO BHJA;, CpPaBHUTCIHHAS
XapaKTePUCTUKAa OECIONOro W TIOJOBOTO PAa3MHOXKEHHsI, OIUIOJOTBOPEHHUS Y IIBETKOBBIX PACTEHUH W
TTO3BOHOYHBIX JKUBOTHBIX, BHEITHETO W BHYTPEHHETO OIUIOJIOTBOPEHUS, NOPOO {Ccopmos);, aHANIM3 W OIEHKA
OTUYCCKUX ACIICKTOB pa3BUTHUA HEKOTOPBIX I/ICCHC}IOBaHI/Iﬁ B OMOTEXHOJIOTHH.



IMporpamma no ouoJiorun
(TepemoB A.B., TTerpocosa P.A.) 10 kmacc
(mpodubHBIN ypoBeHb, 102 u)
Beenenue (14)

Buonorust — nHayka o ku3HH. MecTo OHOJIOTMM B CHCTEME €CTECTBEHHBIX HayK. CBsi3b OMOJOTHMYECKHX
HayK ¢ ApyruMu Haykamu. OOIIe0noIornaeckre 3aKOHOMEPHOCTH — OCHOBA JIJIsl TOHUMaHUS SBJICHUN KU3HU
U PalMOHAJILHOIO IPUPOIOIOIB30BAHHUS.

1. BuoJjornyeckne CHCTEMBI, MPOIECCHI U UX u3ydyeHue (3 4)

[lonsatne o cucreme. OpraHuzanys OHOJOTMYECKUX CHUCTEM, CTPYKTYpa, OCHOBHBIC MPHUHIIMIIBL,
pazHoOOpa3we. YPOBHH OpraHU3allii JKUBOTO: MOJEKYISPHO-TEHETHUECKUH, OPTaHOHIHO-KIETOYHBIH,
OpTaHU3MEHHBIN, TTOMYJIALMOHHO-BUIOBOH, OMOT€OIICHOTHYECKUH (IKOCHCTeMHBIN), OnocdepHsiil. [Iponecchr,
npoucxojsmue B OuocucreMax. OCHOBHBIE KpUTEpUH KMBOTO. JKM3HD Kak (popMa CYIIECTBOBAHUS MAaTEpUU.
Omnpenenenne MOHATHS KU3HbB.

MeTtopl M3ydeHUs] OMOMIOTHYECKUX CHCTEM H IpolleccoB. HaydHoe mo3Hanue. MeToIpl OMOIOTHYECKUX
HCCIIEOBAHNMN.

Hemoncmpayuu

TabNHIl, CXeM, PUCYHKOB, Qororpadwmii, cnaiimoB, (GUIHMOB, MOKA3HIBAIOIINX YPOBHEBYIO OPTaHHU3AIIHIO
XKHUBOU MPUPOABI, METOJbl OMOJIOTMYECKUX HCCICIOBAaHHUM, CBA3b OMOJOTHH C APYTMMH HayKamMH; IpuOOpOB,
00€eCTeYNBaIONINX U3YUYeHHE OMOJIOTHUECKUX CHCTEM U MPOLIECCOB.

2. Hurtonorus — Hayka o kierke (3 4)

Krnetka — cTpykTypHO-()yHKIIMOHATbHAS SAMHUIIA XKUBOTO. VicTOopus OoTKphITHS KieTku. Paboter P. I'yka, A.
JleBenryka. Knerounass teopust T. IllBanna, M. Ilneiinena, P. BupxoBa. Pa3Butne muromornu B XX B.
OCHOBHBIE TIOJIOXKEHHSI COBPEMEHHOHN KIIETOYHOH Teopuu. EE 3HaueHwe s pa3BUTHA OWOJIOTHH W TO3HAHHS
pupoibl. MeToab! N3yUueHHs! KIETKH.

Hemoncmpayuu

CBETOBOI'0 MHKPOCKOIA, 000PYAOBaHMS IJIs1 IPUTOTOBICHHUS MUKPOIIPENAPAaTOB, HOCTOSHHBIX U BPEMEHHBIX
MUKpPOIPEnaparoB, PUCYHKOB, ClaiifioB, (otorpaduii, WLIIOCTPUPYIOMIUX 3Talbl Pa3BUTHSA IIMTOJOTHH Kak
HayKH; IOPTPETOB YUEHBIX-IIUTOJIOTOB.

Jlabopamopuas paboma

1. YcTpoiicTBO CBETOBOrO MUKPOCKOIIA M TEXHUKA MUKPOCKOITMPOBAHUSI.

3. XumMu4eckasi opranuzanus Kjierku (8 1)

XVUMUYECKHA COCTaB KIeTKH. Makpo-, MUKpPO- U yIbTPaMHUKpPOdJIeMeHTH. Boma, e€ (hu3nko-xuMudeckue
CBOICTBa M OHMONOTHYECKasi poiib B kieTke. CBoOOMHast M cBs3aHHasi BOAa. Pojb BOJBI KaKk pPacTBOPHUTEINS,
y4acThe B CTPYKTYPHUPOBAHUH KIETKH, TEIUIOpETysiud. MUHepaIbHbIC BEIIECTBA KIETKH, UX OHMOJIorHyecKas
poib. Ponb kaTnoHOB 1 aHMOHOB B KJeTke. bydepHsie cucremsl kneTku: pocdartHas, kapOoHaTHas1, OEIKOBasL.

OpraHuyeckue KOMIIOHEHTBI KJIETKH. benku. AMHUHOKHCIOTHBIN cocTaB 0eiikoB. CTpYKTYphl O€IIKOBOI
MoneKybl. [lepBudHas cTpykTypa Oenka, menTHIHAasl CBsA3b. BTOpHYHas, TpeTHYHAs, YeTBEPTHUHAS CTPYKTYPBI.
CgoiicTBa OenkoB. Knaccuduxarust 6enkoB. @yHKIINN OEITKOB.

VYrnesoapl. MoHOocaxapuapl, OUcaxapuiibl M Tmojucaxapuabl. buonorndeckue monumepsl. OOmuil miaH
CTpOCHUS U HUINKO-XUMHUYECKHE CBOWCTBA. brojornyeckue QyHKIMH yTrIIEBOJIOB.

Jlunuapl — BBICOKOMOJIEKYJISIPDHBIE CIOXHBIE 3¢upbl. OOmMHA TU1aH CTPOEHUs U (HUBNKO-XMMHUYECKHE
cBoiicTBa. I'mapopunbHo-THApodoOHEIe cBoMcTBa. Kitaccudukanuss nunuaoB. Tpurimnepuzasl, BOCKH,
cTepuibl, pocdonumnuabl. buonormueckas polb JIUIHIOB B KIETKE.

Hyxkneunorsie xucnotrel. JIHK u PHK. CrpoeHue HyKJICHMHOBBIX KHCIOT: caxap, ¢ocdar, a30THCTbIC
ocHoBanusi. KomruiemeHnTtapHbelie ocHoBanus. Ctpykrtypa JHK — nBoitHas crnupans. MecTOHaXOXICHUE H
ouonornueckue ¢ynkuuu JJHK. Bugst PHK: unbopmanmonHas, TpaHcOpTHas, puOOCOMalbHAasl, BUPYCHAasI.
Oynxnuu PHK B knetke. AT, crpoenue, 3HaueHue, GyHKIUS.

Hemoncmpayuu

TaOJUII, CXEM, PUCYHKOB, CIIAf/IOB, TOKA3hIBAIOIINX CTPOCHHE MOJIEKYNl OENKOB, JIMIUIOB, YIIIEBOJOB U
HYKJICMHOBBIX ~KHCIIOT; MOJenu cTpoeHuss Monekynsl JIHK; oOmbIToB, WILTIOCTPUPYIOIIMX CBOWCTBA
OpPraHWYECKUX BEIIECTB, IPUHIIUI JeHCTBHS (DEPMEHTOB.

Jlabopamopnuie padomot

2. depMeHTaTUBHOE PaCIICIICHHE NIEPOKCHIA BOAOPO/Ia B PACTUTEIIBHBIX U JKHBOTHBIX KJICTKAX.

3. O0HapyxeHHe OCIIKOB, YIIIEBOIOB, JIMITUIOB C IIOMOIIbIO KAYeCTBEHHBIX peakiuii u BeiiencHue JHK.

4. Ctpoenue u pyHKIMHU KJIeTKH (7 4)

SYKapI/IOTHaH U MMPOKApUOTHAsA KJICTKH. Hapyxcﬂaﬂ KJI€TOYHas



ma3MaTudeckas MeMOpana. CtpoeHue memOpaHbl, e€ CBOWCTBa M (YHKIMU. TpPaHCIOPT BEHIECTB Yepe3
MeMOpany. Kirlerounas o0onouka pacturenbHOl kiaeTku. [{uromnasma u e€ opranouasl. BakyonspHas cuctema
KJIETKU: SHJIOIUIa3MaTHYecKasl CeThb, ammapar [ oJIbJ)KU, JM30COMBI, BaKyoOJib C KIJIETOYHBIM COKOM, CO-
KpaTUTEIbHbIC Bakyosd. [10lyaBTOHOMHEIE CTPYKTYPHl KJICTKH: MHUTOXOHJAPHUH W TUIACTUABI (XJIOPOILIACTEHI,
XPOMOITIACTHI, JIeWkorutacTel). Ux crpoeHue u (yHkiuu. HememOpaHHBIE OpraHOWABI KIIETKU: PUOOCOMEI,
KIIETOYHBIA TIEHTP, MUKPOTPYOOUKH M ITUTO-CKENeT KIeTKH. OpraHouasl IBMKEHUS — PECHUYKH H KTYTHKH.
KnerouHsle BKIIFOUSHHSI.

Anpo — perynaTopHbld 1HeHTp kieTku. OCOOCHHOCTH sEpHOM MeMOpanbl. Kapuoruiasma, XpomartuH,
SIIPBIIIKO. XPOMOCOMBL.

CtpoeHne TpoKaprOTHOHW KiIeTKH. OCHOBHBIC OTIHYHMTEILHBIE OCOOCHHOCTH KIIETOK MPOKapuoT. DopMel u
pa3Mepbl MPOKAPUOTHOW KIIETKU. Pa3HOOOpa3ue KIIETOK: pacTUTENbHAs, )KUBOTHAS, TpuOHas, OakTepuaibHasl.
OCOOCHHOCTH CTPOCHUS PACTUTEIBHON U JKUBOTHOM KIICTKHU.

Hemoncmpayuu

Ta0JIUII, CXEM, PUCYHKOB, CJIaiI0B, MUKPO(GOTOTpaduii CTPOSHUS KICTOYHBIX CTPYKTYP; MUKPOIIPEIapaTOB
PaCTHUTEIBHBIX, )KUBOTHBIX U OaKTepHUATBHBIX KIETOK.

Jlabopamopnuvie pabomot

4. JIBWKEHUE IUTOIUIA3MbI B KJIETKaX pacTeHui. 5. [lna3smMonu3 v aeria3Moiu3 B paCTUTEIbHBIX KIETKaX.
6. M3ydenue cTpoeHUs KICTOK Pa3IMYHBIX OPTaHU3MOB 0T MUKPOCKOIIOM.

5. O0MmeH BellecTB M NpeBpalleHue SHeprum B kierke (114)

ACCHMWIIALINS B JUCCUMIIISIIIAS — JIB€ CTOPOHBI €JMHOTO Ipoliecca Metabonu3ma. THumbl oOMeHa BEIIeCTB:
a’poOHBIA W aHadpOOHBIN, aBTOTPOMHBIM U TeTEePOTPOPHBIA. DHEpreTHUecKoe oOecleueHue KISTKHU:
npeBpamieane AT® B mpomeccax oOMeHa BemecTB. DepMEHTATUBHBIN XapaKTep Peakifii KIETOYHOTO Me-
Tabonu3aMa. DepMeHTh, HUX CTPOCHHE, CBOWCTBA M MEXaHW3M JICHCTBUSA. 3aBUCUMOCTh CKOPOCTH
(hepMEeHTAaTUBHBIX PEAKLUH OT pa3IMYHbIX (PAKTOPOB.

[lepBuuHBI CHHTE3 OpPraHUYECKHUX BemlecTB B kieTke. llmactudecknii oomeH. @orocuHTe3. CBeTOBas H
TemHoBas (aszpl. Pomp xmopomactoB B (otocuHTese. [IpeoOpa3zoBaHue CONHEUHOW JHEPTHH B JHEPTHUIO
XUMHUYCCKUX cBs3edl. [IpomykTuBHOCTH (OoTOCHMHTE3a. BiMsHue pa3nu4HbIX (AKTOPOB HA CKOPOCTH
(hotocunTesa. 3naueHne GOTOCHHTE3a. XEMOCHHTES.

OHepreTuueckuii oOMeH. TpHu 3Tama 3HEPreTH4ecKoro oOMeHa. [loArOTOBUTENBHBINA 3TAIl: OPraHHBIA H
KJIETOYHBIH ypoBeHb. Poib JM30cOM B TOATOTOBUTENBHOM JTane oOOMEeHa BewlecTB. [ JHMKOIM3 —
0ECKHCIIOpOIHOE pAaCIIEIVICHHE TJIOKO3bl. buomormueckoe OKHCICHUE, WIM KJIeTOYHOe JbixaHue. Poinb
MUTOXOHJPHUU B TpoIeccaXx OMOJOTHYECKOTO OKHUCIIEHUS. MeMOpaHHBIN XapaKTep pPeakuil OKHUCIUTEIBHOTO
dbochopmmuposanus. [Ipeumyinectsa a3poOHOro Myt oOMEHa BEIIECTB mepen aHa3poOHbIM. D (HEKTUBHOCTH
JHEPreTHYECKOro 0OMEHa.

Peakiun MmaTpuuHoro cunresa. [IpuHIMIT KOMIUIEMEHTapHOE B PEaKUMAX MAaTPUUHOIO CHHTe3a. Peannzanus
HacJIe/ICTBEHHOM nHpopmaiun. ['eHeTndecknii KoJl, ero cBoiicTBa. TpaHckpunmus — mMarpuynbliii cuate3 PHK.
Tpancnsiust — OnocunHTe3 6enka. Koauposanue amuHokHCIOT. Ponbs pubocom B 6nocuHTe3e Oerka.

Perynsmust oOMeHHBIX TporieccoB B kierke. | 'mmoreza omepona (P. XKakoo6, XK. Mano).  Ilonsarue o
KJIETOYHOM TOMEOCTa3e.

Hemoncmpayuu

TaOINI, CXEM, PUCYHKOB, CJIaiJIOB, WJUIIOCTPUPYIOIIUX PEAKIWH IUTACTUYECKOTO W DHEPreTHYECKOro
oOMeHa B KIETKE W HUX PETYJSLUH; OINbBITOB, TMOKAa3bIBAIOIIMX Mpoliecc (OTOCHHTE3a W BBISBISIOIINX
HEOOXOIUMBIE YCIIOBHUS JIJISl €70 MPOTEKAHHS.

Jlabopamopnwie padomot

7. V3ydeHne KaTanuTUIecKOi akTHBHOCTU (pepmeHTa amuiasbl. 8. M3ydenue HoTocHHTE3a U yCIOBUH €ro
MIPOTEKaHUSI.

6. ’KusHeHHBbIH UK KJIETKH (5 4)

Knerounsii 1ukn. WaTepdaza m muto3. OCOOSHHOCTH MPOILECCOB, MPOTEKAIONMX B UHTepdase.

IToaroToBka KJI€TKM K JeleHU0. [IpecHHTeTHYeCcKHud, CUHTETUYECKM M TOCTCUHTETUYECKUN MEepUOJIbI

uHTepdaspl. Pemnmmkauns — peakuust marpudynoro cuutesa JHK. Crpoenme xpomocom. Ilonsitue o
XpOMOCOMHOM Habope — KapuoTure. JWIUIOMIHBIA U TamIoOMAHBIA Ha0Ophl XpoMocoM. ['oMoJoruyHble
XPOMOCOMBI.

Henenune xknetku — Muto3. Craaun Muto3a. KaproknHes v IUTOKUHE3. bruoorniyeckoe 3HaYeHHE MHUTO3a.
AMUTO3.

Hemoncmpayuu

TaOJIUI, PUCYHKOB, CXEM, CIIalI0B, (DMIBGMOB, IMOKa3BIBAIONINX TEPHUOABI JKU3HCHHOTO ITMKIIA KIIETKH,
CTaJIMM MUTO3a; MOJIEJICH U aNINKAIIUH XPOMOCOM; MUKPOIIPENapaTOB XpOMOCOM U MUTO3A.

Jlabopamopnwie padomot



9. U3yuyenne MOpQOIOruu M MOACYET XPOMOCOM Ha BPEMEHHOM IIpernapare KOPEIIKOB KOPMOBBIX 0000B.
10. Uzyuenue a3 MuTO3a Ha MOCTOSTHHOM MHKPOIIpENapaTe KOHYMKa KOpelIKa JyKa.

7. Ctpoenue u pyHKkunu opranu3zmos (16 1)

Opranmsm kak enuHoe nenoe. CTpyKTypHBIE YacTH OpraHu3MoB. OJHOKJIETOYHBIE M MHOTOKJIETOUYHBIE
opranu3mbl. OCOOCHHOCTH CTPOCHHMSA M >KU3HEINESTEIbHOCTH OJHOKJIETOYHBIX OPraHu3MoB. OpraHesusl.
KononwnaneHele opraHu3mbl. MHOTOKIETOYHBIE OpraHW3MBL. B3auMOCBA3b 4YacTel MHOTOKIETOYHOTO
oprann3ma. @ynkuus. Cuctema opraoB. Annapat. OyHKIMOHAIbHAs CUCTEMA.

TkaHu pacTUTENBFHOrO W KMBOTHOTO OpraHu3Ma. THUIBI PAacTUTENbHBIX TKaHeW: oOpa3oBaTelbHas,
MOKPOBHAs, MPOBOIAIIAsl, OCHOBHas. OCOOEHHOCTH CTPOEHHs W MECTOHaXOKICHHE TKaHEH B oOpraHax
pacteHuidi. THUTIBI JKUBOTHBIX TKaHEW: dMHTENUANbHAA, COSAWHUTEIbHAS, MbIlIeyHas, HepBHat. OcobeHHOCTH
CTpOeHUS U HYHKIMOHUPOBAHUSI.

Opranbl. BereraTuBHble W I'€HEpaTHUBHbIE OpraHbl pacTeHH. OpraHbl U CUCTEMBI OPIaHOB YEJIOBEKA U
JKUBOTHBIX.

Omnopa tena opranuzMoB. Kapkac pactenuii. Ckenersl OAHOKJIETOYHBIX U MHOTOKJIETOYHBIX JKHBOTHBIX.
HapyxHublii n BHyTpeHHHH ckeneT. CKeleT IO3BOHOYHBIX JKMBOTHBIX W dYenoBeka. CTpoeHHE U THUIIBI
COEIMHEHMSI KOCTE.

JBmwkeHne opraHu3MoB. J[BHKEHHE OJHOKIETOYHBIX OPraHU3MOB: aMeOOMIHOE, )KIYTHKOBOE, PECHUYHOE.
JIBM)KEHHE MHOTOKJIETOUHBIX PAcCTeHUH: TPONU3MBl M HACTUHU. J[BH)KEHHE MHOTOKJIETOYHBIX JKHBOTHBIX U
4eJIoBeKa: MblieyHas cucteMa. CKeleTHbIE MBIIIIBL U UX padoTa.

[Mutanue opranu3moB. 3HaueHWe TMUTAHUS W TNHLICBapeHUs. ABTOTpoHOE TMHUTaHWE PACTCHUM.
[ornomenne BOABI W MHHEPAJIbHBIX BeUIeCTB pacTeHusMU. [luimeBapenue y pactenuil. [eteporpodHble
opranu3Msl. llutaHue oIHOKIETOUYHBIX M OECIIO3BOHOYHBIX )KMBOTHBIX. BHYTpUKIETOUHOE U BHYTPUIIOIOCTHOE
numesapenre. OTAensl NHUIIEBAPUTEIBHOIO TpakTa. [lnmieBapuTenbHbIE jkene3bl. [IMTaHWE MO3BOHOYHBIX
YKUBOTHBIX U yenoBeka. [IuieBapurenbHas cucTeMa 4eoBeka.

[pixaHue opraHu3MoB. 3HaueHue nAbixaHus. [pixaHue y pacteHuil. [[pixaHue y XUBOTHBIX. OpraHsl
JBIXaHWsI. DBOJIONMS bIXaTeIbHOW CUCTEMBI MO3BOHOYHBIX. OpraHsl ABIXaHUS YEJIOBEKa.

TpaHcnOpT BELWIECTB Y OpraHU3MOB. TPaHCIIOPTHBIE CUCTEMBI Y pacTeHU. BocXoasuil 1 HUCXOASIIIMM TOK
BELIECTB. TPAaHCIOPT BEIIECTB Y KUBOTHBIX. 3aMKHYTas U HE3aMKHYyTas KpoBeHOCHas cucrteMa. KpoBeHocHas
cucreMa OecTiO3BOHOYHBIX M IO3BOHOYHBIX JKHUBOTHBIX. Y CJIOKHEHHE KPOBEHOCHOW CHCTEMBI ITO3BOHOYHBIX.
CrpoeHure KpOBEHOCHOH cucTeMbl uenoBeka. JlnmdooOpareHue.

Brigenenue y opranusmoB. Brinenenue y pactenuil. BoigeneHue y OJHOKIETOUHBIX M MHOTOKJIETOYHBIX
*KUBOTHBIX. Oprasel BeIACICHNS. BeinenuTensHas cuctemMa yenoBeka. CTpoeHHEe OYEK.

3amura y OpraHu3MoB. 3alllUTa y pacTCHUU. 3allUTa Y MHOTOKJIETOYHBIX >KMBOTHBIX. CTPOCHHE KOXHU
YyenoBeKa. 3aluTa opraHusma ot OonesHedl. MmmyHuTeT W ero mpupoaa. KIeTOYHBI W TyMOpanbHBIN
MMMYHHTET.

Pa3npaxxuMocTs M perynsinuys y OpraHu3MoB. Pa3fpaXXMMOCTh y OJHOKIETOYHBIX OPraHM3MOB: TaKCHCHI.
Pa3apaxuMoCTh U peryiisiiis y MHOTOKJIETOUHBIX pacTeHUi. POCT pacTeHuil B 3aBUCMMOCTH OT YCJIIOBHM CpeJibl
W pOCTOBBIX BelecTB. HepBHas cucreMa »XHBOTHBIX: CeT4arasi, CTBOJOBAs, y3ioBas, TpyOuartas. Peduexc u
peduiekTopHas ayra. HepBHas cucrema 1Mo3BOHOYHBIX KMBOTHBIX M uesioBeka. OTIeNbl TOJIOBHOTO MO3ra, €ro
ycllokHeHne. ['yMopanbHas perysinus U SHAOKPUHHAs CUCTeMa yenoBeka. ['opmoHsl. VX 3HaueHme.

Hemoncmpayuu
TaOIUI, CXeM, PUCYHKOB, claiiioB, portorpaduii, GUapMOB, MOKa3bIBAIONINX CTPOCHNUE PACTCHHUN, >XHBOTHBIX,
rpuboB, OakTepwii U BHPYCOB; MUKPOIPENApaTOB, BIAKHBIX IPENapaToB, OCTCOJIOTUYECKUX MpEnaparos,
repbapreB U KOJUIEKIHH, JEMOHCTPUPYIOIINX CTPOCHUE OPTaHOB M CHCTEM OPraHOB PACTCHUH W )KMBOTHBIX;
OTIBITOB, JOKa3bIBAIONINX HAIMYKNE B PACTHTENBHBIX W )XKMBOTHBIX OpPraHU3Max IMPOIECCOB MUTAHMUS, JbIXaHUSA,
BBIJICJICHUS, PETYJISALUH U T. 1.

Jlabopamopnasa paboma

11. Ctpoenne n GyHKIINY BET€TaTUBHBIX ¥ TEHEPATHBHBIX OPTaHOB y PACTEHUHN W KUBOTHBIX.

8. Pa3amHoOkeHUe U pa3BUTHE OPraHU3MOB (8 4)

dopMbl pa3MHOXKEHHsT opraHu3MoB. becnosnoe u nonosoe pazMHokeHue. Buapl 6ecrionoro pa3MHOXKEHUS:
MpOCTOEe JEJICHWE, NOYKOBAaHHE, pa3MHOKEHHE CIopaMu (CIOpyJslMs), BEreTaTHBHOE pPa3MHOXEHUE,
(parMeHTanyA, KIOHUPOBAHHE.

[TonoBoe pasmuoxkenwue. [lomoBeie kineTkn. Meito3 — pemykinnoHHOE neneHue kieTku. Ctaaum Mmeiosa.
Meiio3 — ocHoBa mojoBoro pasMHoxkeHus. IloBenenme xpomocoMm B Meiose. [lonarue o kpoccuHrosepe.
buonorunueckuii cmpici Meiio3a. Melo3 B )KM3HEHHOM LIUKJIE OPraHU3MOB.

Pa3smuoxeHne u paszButue >KMBOTHBIX. IlomoBwie kenme3bl. 'ameroreHe3 y »kuBOTHBIX. OOpa3oBaHWE H
pa3BUTHE TOJIOBBIX KJIETOK. OCOOCHHOCTH CTPOCHUS MYKCKMX M JKEHCKHX ITOJIOBBIX KIJIETOK >KHBOTHBIX.
Omnonoreoperne. CrnocoObl OIUIOAOTBOPEHUS: HapyxkHoe W BHyTpeHHee. Ilaprenorenes. MunuBumyanabHOeE
pa3BUTHE YKUBOTHBIX. DMOPHOJIOTHS — HayKa O pa3BHTHH 3apojbiiiei. Ctaguyn aMOpruoreHes3a »KHUBOTHBIX Ha



MpUMepe JaHIETHUKA. 3akjaJKka OpPraHOB M TKaHEW M3 TpEX 3apoIBIIIEBBIX JUCTKOB. PocT M pasBuTHE
*uBOTHBIX. [locTamMOpuonansHoe passutue. IIpsmoe u Henpsimoe pasButue. PazButne ¢ meramopdozom y
0€CII03BOHOYHBIX U II03BOHOYHBIX JKUBOTHBIX. bHonornueckoe 3HaueHHe NpsSMOro U HENPSMOTO pa3BUTHSA, UX
pacnpocTpaHeHHE B IPUPO/IE.

PasmHoxenne u paszButHe pacrteHuid. ['ametodur m cnopodpur. Meio3 B KM3HEHHOM IIHMKIE PACTCHUI.
Oo6pasoBaHue crop B npouecce Meiiosa. ['amerorenes y pactenuii. OIion0TBOpEHHE U pa3BUTHE PACTUTEIBHBIX
opranu3moB. JKU3HEHHBbIE LUKIBI BOJOPOCIIEH, MXOB, NMAaIOPOTHUKOB, T'OJIOCEMEHHBIX M MOKPBITOCEMEHHBIX
pacteHmii. J[BoifHOE OIIIOIOTBOPEHHE y IBETKOBBIX pacTeHui. OOpa3oBaHHe 1 Pa3BUTHE CEMEHH.

[IponomKkUTenbHOCTh JKU3HM W IUIOJOBUTOCTh OpraHM3MOB. PocT OpraHM3MoOB: HEOTpaHMYEHHBIH H
orpaHnueHHbIN. CTapeHne U CMePTh KaK OMOJIOrHYECKUE MIPOLIECCHI.

Hexknerounsle ¢opMmbl xu3HU — BUpYChl. OCOOCHHOCTH CTPOCHUS BUPYCOB Ha MpuUMepe OakTepuodara u
BUUY. Bupycusie JIHK 1 PHK. JKusHennsrit nuki u ocobeHHoctr pasMHoxerns BupycoB. CIIN/I, connanpHbie
Y MEIUIUHCKHE TTPOOIEeMBI.

Hemoncmpayuu

TabJIAIl, CXeM, PHCYHKOB, CIalii0B, ()MIIBEMOB, ITOKA3BIBAIOMINX (POPMBI pA3MHOKEHHUSI OPTaHU3MOB, CTaIuN
Meio03a, CTaluy TaMeTOTeHe3a y KUBOTHBIX, SMOPHOHAIBHOTO W MTOCTAIMOPHOHAIBHOTO Pa3BUTHS OPTaHU3MOB;
MYJISDKEH W aliIuKanui SMOPUOHAIBHOTO Pa3BUTHS XOPJOBBIX; MHUKPOIIPENApPaToB SHIICKICTOK W CIep-
MaTO30U/IOB.

Jlabopamopnasa paboma
12. I/I3y‘-ICHI/IC ramMeToreie3a M CTPOCHHUA 3pPCJIbIX IMOJOBBIX KIETOK JKHUBOTHBIX Ha IMOCTOSHHBIX
MUKpOMpenaparax.

9. I'eHeTHKa — HayKa 0 HACJIEACTBEHHOCTH H N3MEeHYMBOCTH OPraHu3MoB (2 1)

Hcropusi BOSHHKHOBEHHS W Pa3BUTHSA TCHETHKH Kak Hayku. Paboter I'. Mengens, T. Moprana. Ponp
OTEUYECTBEHHBIX yU€HBIX B pa3putuu renetuku. Paboter H. K. Konpmosa, H. . BaBunosa, A. H. benosepckoro.
3HaueHue TeHeTHKH.

OCHOBHbIE TEHETHYECKHWE TIOHATUS U CHUMBOJBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJJIeNIbHbIE TeHBI,
aNbTEPHATUBHBIE NPHU3HAKH, AOMUHAHTHBIM W PELECCHBHBIA NPHU3HAK, TOMO3WUIOTAa, IETEPO3UrOTa, UYUCTAS
JTUHUS, THOPHUIBI, TeHOTHII, (PpeHoTun. OCHOBHBIE METOABI TCHETUKH: THOPHIOIOTMYECKHM, IUTOIOTUYECKHUE,
MOJIEKYJIAPHO-TEHETUYECKHIA.

Hemoncmpayuu

Ta0JIMI, PUCYHKOB, cXxeM, (ororpaduii, WLTIOCTPUPYIOMUX JOMHUHAHTHBIC M PELIECCUBHBIC NMPU3HAKU Y
pPa3HBIX OPraHU3MOB, OCHOBHBIC METOJbI TI'CHETHKH; MOPTPETOB YUYEHBIX-TEHETHKOB, (DUKCHPOBAHHBIX MYX
Ipo3o¢ut U repOapu3UpOBAHHBIX PACTEHUI ropoxa MOCEBHOTO.

10. 3akoHoMepHOCTH HacaeACTBEeHHOCTH (12 1)

MoHoruOpHuIHOe CKpelMBaHnEe — CKpPElIMBaHUE MO OJHOH mape npu3HakoB. [lepBolil 3akoH Menaens —
3aKOH equHOo00pa3usi mepBoro mnokoneHus. llpaBuno mommHMpoBaHWs. Bropoil 3akoH MeHpens — 3aKoH
pacuieruieHust Mpu3HaKkoB. I'unoresa unctoThl rameT. [loaHOe U HEMOJIHOE TOMUHUPOBAHUE.

AHanusupymolee CKpelnBaHue. VIcronb30BaHHE aHATU3UPYIOLIETO CKPEIIMBAHUS [JIs OINpeneiIeHUs
reHotuna ocoOu. [IpoMexyTouHBI XapakTep HaCJICJOBaHUsA. PacieruieHne NPU3HAKOB MPH HEIOJHOM

JOMHHUPOBaHUHU.
JurnbpraHoe ckpemmBaHHe — CKpelIMBaHUE MO0 JABYM MapaM Npu3HakoB. Tperwii 3axoH Menmens —
3aKOH HE3aBUCUMOI0 HACJIEZ0OBAHUS IIPU3HAKOB.
CueruieHHOE HaclleZIOBaHUE IPHU3HAKOB. 3aKOHBI MopraHa — CIEMJIEHHOE HACIEJOBAaHHE NPU3HAKOB,

JIOKaJTU30BaHHBIX B OJHOM XpOMOCOME; HapyIIEHUE CIEIUICHHs] TE€HOB B pE3yJbTaTe€ KPOCCHUHIOBEPA.
XpOMOCOMHasl TEOpHUsI HACIEACTBEHHOCTH. l'eHeTuueckue KapTel. VCHob30BaHME KPOCCHHIOBEpA IS
COCTABJICHUSI TEHETUYECKUX KapT XPOMOCOM.

['eneTtuka nona. XpoMOCOMHOE OMpeAeeHUE noja. AyTOCOMBI U MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIN U
reTeporaMeTHhIN moj. ['eHeTraeckas CTpyKTypa IOJIOBEIX XpoMocoM. HaciiemoBanue Mpu3HAKOB, CIEIICHHBIX
C IOJIOM.

lenotun kak uenoctHas cucreMa. MHoOKeCTBeHHOE AeiicTBUEe TeHoB. [lneilorponus. MHOXKECTBEHHBIH
ajuenu3M. KomomunupoBaHue. B3anmojielicTBUE ajuleNIbHBIX W HEAIENbHBIX IeHOB. KOMIUIEMEHTapHOCTb,
SIUCTA3, TTOJIUMEPHSL.

Pemenne renerndyeckux 3amad.

Hemoncmpayuu



Ta0JWIl, CXEM, pUCYHKOB, aNIUIMKalW{, CIaiioB W  (QUIBMOB, WUTFOCTPUPYIOIIUX OCHOBHBIC
3aKOHOMEPHOCTH HACJICJICTBEHHOCTH MPU3HAKOB y OPTaHU3MOB, XPOMOCOMHOTO MEXaHWU3Ma ONpEACIeHUS U
PETYJISIMA TI0Ja; OMBITOB MO0 CKPEIIUBAHHUIO MYX IPO30(HI, aKBAPHYMHBIX PbIO (TYIIH); FT€HETUYECKUX KapT
pacTeHHA, )KUBOTHBIX U YEIOBEKa.

Jlabopamopnasa paboma

13. M3yuyenwne pe3yapTaTOB MOHOTHOPHUIHOTO ¥ TUTHOPHUIHOTO CKPEIIUBAHUS Y APO3OQIIIHL.

11. 3akoHOMEepHOCTH U3MeHYUBOCTH (7 )

BzanmopeiictBue reHotunma u cpempl npu  (popmupoBaHumu (deHoTHna. 3MEHYMBOCTH TPHU3HAKOB.
KadecTBenHble U KOMUYECTBEHHBIC MPU3HAKU. BUIIBI M3MEHUYMBOCTH: HACJIEICTBEHHAs W HEHACIIC/ICTBEHHAS.
Henacnencreennas, MomuuKaluoHHas WM (PEHOTUIMMYECKAs U3MEHYHBOCTh. POb Cpeibl B HEHACIEACTBCH-
HOW M3MEHUYMBOCTH. [Ipesen M3MeHYnBOCTH NpU3Haka. BapuanvoHHbI pal U BapuallMoHHas kpuBag. Hopma
peaknuu npu3Haka. XapakTepUCTHKa MOTUPUKAITMOHHOW N3MEHIHBOCTH.

HacnencTeeHHnast wim reHOTHNIMYECKAass U3MEHUYMBOCTh. KOMOMHATHBHAS M3MEHYUBOCTh. Mei03 U MooBoi
MPOIIECC — OCHOBa KOMOWHATHBHOW W3MEHYMBOCTH. Ponbh KOMOWHATHBHOW W3MEHYMBOCTH B CO3JaHUH
pa3zHoOOpa3mst ocoOeil B mpedenax OAHOTO BUaa. MyTalMOHHAsh W3MEHYHMBOCTh. BUWABI MyTaluii: reHHbIE,
XPOMOCOMHBIE, TeHOMHbIC. CIOHTaHHBIE W HMHIYIIUPOBAHHBIE MyTalluu. SAepHbIE W IUTOILIA3MAaTUYCCKUE
myTanuu. CoMaTHYeCKMe U TMOJOBble MyTanuu. [IpuyuHBl BO3HUKHOBEHHUS MyTaluid. 3aKOHOMEPHOCTH
MYTalMOHHOTO Tpo1iecca. 3aKOH TOMOJIOTHYECKUX PSIOB B HaceacTBeHHOoW n3MeHunBocTH H. 1. Basunoga.

Hemoncmpayuu

Ta0JIUI, CXEM, PUCYHKOB, (oTorpaduii, CIaiijoB, MOKA3bIBAIOIINX OPraHU3MbI C PA3IMYHBIMH BHIAMHU
W3MEHYMBOCTH; KUBBIX AK3EMIUIIPOB KOMHATHBIX PACTCHHHA W JIOMAITHUX JKUBOTHBIX C Pa3NUYHBIMH BHAAMHU
W3MEHYHBOCTH.

Jlabopamopnas paboma

14. WzyveHnne MoauduKalmOHHOW N3MEHYNBOCTH. [locTpOoCHNE BapHAllMOHHOTO psifia U BApHALIMOHHOMN
KpPUBOH.

12. I'eHeTukKa 4esioBeka (5 4)

Kapuotun uenoseka. MamorpamMmma kapuoTuma dyeloBeka. MexayHaponHas IporpaMma HCCICIOBaHUS
reHoMa 4YejJoBeKa. MeToabl T'€HETHKHM 4YeJIOBEKa: I'e€HEeaJOTM4YeCKHi, OJIM3HELOBBIN, HHMTOT€HETHUECKHA,
OMOXMMHUYECCKUH, TOIMYJISIUOHHO-CTaTUCTUYeCKUi. HaciecTBeHHbIe 3a00jcBaHMs 4YeJOoBeKa. [ €HHbIC W
XpPOMOCOMHBIC 0OJIe3HU 4YelloBeKa. boNe3HHM ¢ HACIEICTBECHHON IPEApacloioKCHHOCThI0. 3HAYCHHUE
MEIUIIMHCKOH TeHETWKH B TPEJOTBPAIEHUN U JICUYSHHH TEHETHYECKHWX 3a00eBaHMi denoBeka. MeamKo-
TeHeTHYeCKOe KOHCYIbTUPOBaHHE.

Hemoncmpayuu

TaOJHUII, CXeM, PUCYHKOB, CIaiJI0B, (GUILMOB, WILTIOCTPUPYIONIMX METOJbI M3YUYEHHsI TeHETUKN YeIOBEeKa;
(dotorpaduiit nronmed, CTpajaOMUX HACICICTBEHHBIMU 3a0O0JEBAaHUSMH, OJHOSHIIEBHIX M Pa3HOSHIIEBBIX
6J'II/I3HCHOB; KapuoOTHIIOB OOJILHBIX TEHHBEIMH U XPOMOCOMHBIMHA 0OO0JIE3HSIMU.

Jlabopamopnasa paboma

15. CocraBienne u aHaIU3 POJOCIOBHBIX YEIOBEKA.

13. Cenexnusi opranuszMoB (6 1)

Cenekiys Kak IpoOLECC U HayKa. 3apoxACHHUE celeKIuu U aoMmectukanus. Yuenue H. V. BaBunoa o
[IEHTpaX MHOT000pa3us W TPOUMCXOXKACHUS KYyJIbTYpHBIX pacTeHHUH. LIeHTpBI MPOUCXOXKACHUS JTOMAIIHUX
JKUBOTHBIX. POJb celeknuy B CO3JaHUU COPTOB PAaCTEHUU W MOPOA KXKUBOTHBIX. Ilopoma, copr, mramMmm —
HWCKYCCTBCHHBIE TIOMYJSIIIUM OPraHU3MOB C KOMIUIEKCAMU XO3SIICTBEHHO IIEHHBIX IIPU3HAKOB. 3aKOH
TOMOJIOTHYECKUX PSJIOB B HACJIEICTBEHHON U3MEHYNBOCTH U €T0 3HAUYEHUE ISl CENEeKIIMOHHONW PaOOoTEHI.

Mertoapl ceneKMOoHHOH pabotel. HMckyccTBeHHBIH OTOOp. MaccoBelli ¥ WHAWBUAYaIbHBIA OTOOP.
OKcrnepuMeHTa bHbI MyTarenes. [lomurmionaus. ['mOpunnsanus. BiIM3KOpOACTBEHHOE CKpEIIMBAHUE —
nHOpuanHT. OTHanéHHas rHOpuaAn3anus — ayTOPUINHT B CENEKIMH PAaCTeHHU M XKUBOTHHIX. lIpeomonenue
Oecromust TuOpumoB. I'eteposuc. JlocTrkeHUsT CeNeKIMU PacTeHUH U KUBOTHBIX. Metonsl pabotsr M. B.
MuuypuHa.

Hemoncmpayuu

Ta0JINI, CXeM, PUCYHKOB, WILTIOCTPUPYIOIINX METOMBI CEICKI[MH PACTEHUH W JKUBOTHBIX, (hoTorpaduii u
CIIAIOB COPTOB KYJBTYPHBIX PACTEHHH, MOPOJ JOMAITHUX >XUBOTHBIX; MYJSDKEH M HATYpalbHBIX IIIOJOB
pPa3IMIHBIX COPTOB SOJOHB, TPYIIL,, TOMATOB; IIBETKOB M COIIBETHH JTEKOPATUBHBIX PACTCHUM (P03, XpHU3aHTEM,
TBO3JIMK U JP.).

Jlabopamopnas paboma

16. Onucanne GEeHOTHIIOB COPTOB KYJILTYPHBIX PACTCHUH M MMOPOJI JOMAITHUX )KUBOTHBIX. CpaBHEHHUE HX C
BHUJIaMU-TIPEIKaAMHU.

IKcKypcus



1. OCHOBHBIC METOJABI W JOCTHKCHUS CEJICKIMU PACTEHUH W KUBOTHBHIX (HA CEJNCKIIMOHHYIO CTaHIIHUIO,

IUIEMEHHYIO ()epMy, COPTOUCIBITATENILHBIA YYACTOK WK B TEIUIMYHOE XO3SHCTBO).
14. buotexuosorus (7 4)

BuorexHomoruss kak oTpacip npousBOACTBa. Mcropus pasButus  OuorexHonoruu. OOBEKTHI
OMOTEXHOJIOTUY.

OcHOBHBIE  OTpaciy OHWOTEXHOJOTHH: MHKPOOHONOTHYECKass TEXHOJIOTHS, KyJIbTUBUPOBAaHUE U
WCIIONTb30BaHME PACTUTENBHBIX U JKHBOTHBIX KJIETOK, XPOMOCOMHAS ¥ TeHHAsI HHKEHEPHSI.

MuxkpoOuonorudeckass TexHojorus. llpeumymiecTBa MHKPOOHOIOTHYECKOTO CHHTE3a. VMHkeHepHas
sH3UMoJorus. MMMoOWIu3oBaHHbIE (epMeHThl. VIcrob30BaHWE MHUKPOOHMOIIOTHYECKOW TEXHOJIOTUU B
MIPOMBIIIIIEHHOCTH.

Krerounast TexHoJIOTHs U KIIETOYHAsE UHXKCeHEepHUs. KileTouHble U TKaHEeBbIE KyJIbTYpbl. MHUKPOKIOHAIBHOS
pasMHOXeHue pacteHuil. Comarmyeckass TrHOpumM3anus. PEKOHCTPYKIMS SIMIEKICTOK W KIOHHPOBAHUE
KUBOTHBIX.

XpoMmocoMHasi W TeHHas wumxeHepus. KoncrpympoBanme pexomOunHanTHBRIX JHK. J[loctmxenms wu
MEPCIICKTHBBI T'eHHOW WHkeHepuu. Co3JaHue TPAHCTCHHBIX (TEHETUYECKH MOIUGBUIIMPOBAHHBIX) OPTaHU3MOB.
DKOJIOTHYECKHE U STHIECKHE IPOOIEMBI TEHHOW HHKEHEPHUH.

Jemoncmpayuu

PUCYHKOB, CXEM, ClaiijioB, (WIBMOB, WUIIOCTPUPYIOIIUX OCHOBHBIC HAMpPABICHUS W  OTPaCiu
OMOTEXHOJIOTUH, METOJbl TCHETHYECKONH WHXCHEPHH, JICKAPCTBCHHBIX TNPENapaTroB, MOJYyYCHHBIX C
WCTIONTb30BAaHUEM OCTHIKEHUH MUKPOOHOIOTHYECKON MTPOMBIIIIIIEHHOCTH.

Oxekypcus

2. BuorexHonorus — BaKHEHIIAs MPOU3BOJUTEIbHAS CHJIA COBPEMEHHOCTH (Ha OMOTEXHOJIOTMYECKOE
MIPOM3BOICTBO).

Y4yeOHO-TEMATHYECKHH IIJIAH

KomnuuectBo JlaGoparopHsie KonTpois
Ha3Banue Temsl
4acoB paboTHI
Beenenue 1
buonornueckue CUCTEMBI, NPOIECCHI U HX 3
H3yYeHUE
IuTomorust — HayKa O KJIETKe 3 1
XuMudecKasi OpraHu3aIlisi KIETKA 8 2,3 C.P.1
Crpoenue 1 QyHKIUH KIETKH 7 4,5,6 K.P.1
OOMeH BemIeCTB W IPEBpaIlEHWE JHEPIHH B 11 78 K.P.2
KJICTKE
JKU3HEHHBIN UK KIETKH 5 9,10 CP2
Crpoenue 1 QyHKIHHU OPraHu3MOB 16 11 K.P.3
Pa3MHOXeHHE 1 pa3BUTHE OPTaHU3MOB 8 12 C.P3
I'enetnka — Hayka O HACJICJICTBCHHOCTH H
W3MEHYHBOCTH OPTaHU3MOB
3aKOHOMEPHOCTH HACIEACTBEHHOCTHU 12 13 KP4
3aKOHOMEPHOCTH H3MEHINBOCTH 7 14 C.P4
I'eneTnka genoBeka 5 15 K.P.5
Cenexiusi OpraHu3MOoB 6 16
buorexuoorus 7
O060011IEHNE 1
HUTOIO 102

IVIAHUPYEMBIE PE3YJBTATBI OBPA3OBATEJIBHOM JESITEJIBHOCTH YUAIIIUXCSI
B pesynbrare uzydenus pasnena «buonorusi. buonornueckue cUCTEMBbI U MPOLECCHD CTapIIEKIACCHUKU
CMOTYT:
Hasvisams:
* OCHOBHBIC BEXW B HCTOPHH OMOJIOTHH, MMEHA BBIJAIONIUXCS YUEHBIX, BHECIIMX BKJIAJ B CTAHOBJICHHUE U
pa3BuTHE OMOIOTUYECKUX 3HAHU,
* Hay4HbIE (aKThl, 3aKOHBI, TCOPHUH, KOHIICTIIIHA COBPEMEHHON OMOJIOTHH; OMOJIOTHIECKHE CHCTEMBI Pa3HOTO
YPOBHSI OpTaHHU3AINH;




MIPUYUHBI, TIPUBEIINE K TU(hepeHITUaIiu OHOIOTHIYSCKAX 3HAHHUI HA OTJCNbHBIC OTPACIH; APYTrUe HAYKH,
CBSI3aHHBIC C OMOJIOTHEH.

Xapaxmepuzosamy.

€CTECTBCHHOHAYYHEIC, COIMATBLHO-UCTOPHUYSCKUE TIPEATIOCHUTKA BAXXHEHIIUX OTKPBHITHH B OMOJIOTHYECKUX
HayKax;

OHMOJIOTUYECKUE CUCTEMBI M TPOUCXOJISIIIE B HUX MPOIECCHI;

METOIbI H3Y4CHHsI OMOJIOTUICCKUX CUCTEM U SIBJICHUM )KUBOU MPUPOJIBI;

CUCTEMY B3IJISI0OB YEIIOBEKA HA KUBYIO MPUPOY U MECTO B HEH YEIIOBEKa.

ObocHogvleamb:

3HAYECHUE HAYYHBIX OTKPBITHI B OMOJIOTHH, MEIHUIIUHE U SKOJIOTHH JJIsl O0IIEUEIOBEUSCKON KYIbTYPBI;
HEU30S)KHOCTh CHHTE3a €CTECTBCHHOHAYYHOTO M COI[MOTYMAaHUTAPHOTO 3HAHMSI B ATIOXY MH()OPMAIMOHHOMN
LUBUJIM3AIIHH;

Mepbl 0e30MacHOro TIOBEACHUS B OKPYXKAWOMEH TPUPONHON cpelle, B UYPE3BBIYANHBIX CHTYaIUIX
MPUPOJHOTO U TEXHOTEHHOTO XapaKTepa.

Cpasnusamy:

pasHble OUONIOTHYECKHE KOHIICTIIIUN U TEOPUH;

B3Vl HA B3aWMOOTHOIICHHS 4YENOBEKA M TMPHPOJBl HA PA3HBIX HCTOPHYCCKHX OJTanax pa3BUTHUS
oO1ecTBa;

CCTCCTBCHHOHAYYHBIC W COIMOTYMAaHHUTAPHBIC TMOIXOABl K PACCMOTPEHUIO 4YEIIOBEKA W IPUPOJEI,
MaTepHalbHbIC U TyXOBHbIC HAYAIA B €T0 MBIIUICHHUH.

Ouyenusamo:

3HAYCHUE BAKHEHIINX HAYYHBIX OTKPBITUH JJIsl OUOJIOT MY, MEAMIIUHBI U SKOJIOTHUH;

HH(POPMAIIUIO O COBPEMEHHBIX HCCIICAOBAHHUAX B OHOJIOTHHU, MEIHUIIMHE U SKOJOTHHU, UX MPAKTHYCCKOE U
HPaBCTBCHHO-3THYECKOE 3HAYCHUE;

BO3MOJKHBIC TIOCJICJICTBHUS CBOCH JNEATCILHOCTH IS CYIIECTBOBAHUS OTACIbHBIX OMOJIOTHYECKIX O0OBEKTOB,
ENBIX MPUPOHBIX COOOIIECTB U SKOCUCTEM.

Ipusooums npumepwi:

WCIIOJIb30BaHUS TOCTHKCHUN COBPEMEHHON OMOJIOTHU ISl PEIICHUS 3KOJOTHUECKUX, JeMOTpadUIeCKUX U
COLIMATIbHO-3KOHOMHYECKUX MTPOOIIeM;

MOJIOKHUTENEHOTO ¥ OTPHUIIATEILHOTO BIMSHHS YSTIOBEKA HA YKUBYIO IPUPOY;

MPUMEHEHUsST OMOJIOTHYECKUX M DKOJIOTMYCCKUX 3HAHWM JJIs COXpaHCHHS OMOpa3HOOOpa3us Kak YCJIOBHUS
YCTOWYHMBOTO CYIIECTBOBaHMUs Onochepsl.

Menamuv 6v160001:

0 COIMOKYJIBTYPHBIX, PHIOCO(HCKUX U SIKOHOMHUUSCKUX MPHUYNHAX PAa3BUTHS OHOJIOTHH U SKOJIOTHH;

0 HEOOXOJMMOCTH pPAaCCMOTPCHHS OCHOBHBIX KOHIICTIIMHA OHOJIOTUM W SKOJOTHMH B aCleKTe UX
HCTOPUYECKOH 00YCIIOBICHHOCTH, SdKOHOMUYECKON 3HAUNMOCTH;

0 pe3yJIbTaTax MPOBEAEHHBIX OMOIOTHUECKIX, SKOJIOTHYSCKUX HAOMIOACHUI U SKCIIEPUMEHTOB.
Yuacmeosamy:

B OpraHu3alMi W TPOBSACHUM OHMOJIOTMYECKUX U IKOJOTHYECKMX HAOJIOJACHUNA U 3KCIICPUMEHTOB,
HAOJIOICHUH 33 CE30HHBIMHU U3MEHECHUSIMH U MTOCTYMATEILHBIM Pa3BUTHEM OHOTCOIICHO30B;

B JIMCKYCCHSX MO OOCYXICHHIO TpOOJeM, CBSI3aHHBIX C OWOJOTHEH, OSKOJIOTHEH W MEIUIMHOM,
(hopMyJIUPOBATH ¥ APTyMEHTUPOBAHHO OTCTaWBaTh COOCTBEHHYIO IMO3HUIIUIO 110 ATHM ITPOdJIeMaMm;

B KOJUICKTUBHO-TPYIIIOBON JESTEIBHOCTH MO TMOWUCKY M CHCTEMATH3aI[MH JOMOJHUTEIbHON UH(DOpMAIn
MPU MOJITOTOBKE K CEMUHAPCKHUM 3aHSATHSIM, M0 HAMHCAHUIO JIOKJIAT0B, peepaToB, BHIMOIHEHHIO TPOSKTOBR
Y UCCIIE0BATEIbCKUX Pa0oOT.

Cobnrooams:

MpaBuiIa OEPEKHOTO OTHOIICHHUS K MPUPOTHBIM 00BHEKTaM, HMEIOIIUM BaXKHOE 3HAYCHHUE JJIST YCTOWYHBOTO
COCYILIECTBOBAHMS YEJIOBEUECTBA U IPUPOJIBI;

Mepbl TPOQUITAKTHKY BUPYCHBIX 3a00JIeBaHUI YeIoBeKa, TeHHBIX Oose3Hel U Oolie3Hel ¢ Hacie CTBEeHHON
MPEIPACTIONOKEHHOCTBIO.

YuyeOHO-MeTOAHMYECKOE oO0ecreueHne

Pabouas nporpamMmma OpHEeHTUPOBAaHA HA UCIIOIB30BAHNE YUCOHHKA IS YUAIIUXCS:
TepemoB A.B., IlerpocoBa P.A. bruonorus. buonorundeckue cucrems! u mpoueccsl. 10 knace. M.: Biagoc,

2019.



KajeHgapHo-TeMaTHUYECKOE IIAHMPOBAHKE YPOKOB 010J10ruH B 10 XHMHKO0-0H0J10rHYecKoM Kiaacce. 102u.

Ne Tema . OcCHOBHBIE 3JIeMEHTBbI COAePKAHUS XapakTepucTHKA A/3 Cpoku
YPOKa E § 10 TeMaM OCHOBHBIX BH/I0B
2
§ = AeAITeJIbHOCTH YYeHUKA 2
=9
E wiaH | ¢akr
=
1 Brenenue 1 Harypdunocodus. buonorus. OOBACHATDH POJIb Crp.7 3.09
Tema 1. Buosornyeckue cucreMsl, Npouecchbl M X U3y4yeHue. 3uaca. OMOJIOrMYECKHUX TEOPHil B
2 Opranuzanust 1 Cucrema. brnonornueckume CUCTEMBI. hopMHUPOBaHUH §1 5.09
OMOJIOTUYECKUX CUCTEM. [IpuHnune opraHu3anuu OMOCUCTEM. COBPEMEHHOM
3 PaznoobOpazue 1 YpOBHM OpraHu3anuy OUOCHUCTEM. eCTECTBCHHO-HAYYHON CK. §2 6.09
OHMOJIOTHYECKUX CUCTEM U [Ipoueccsl, mpoucxoasue B KapTHHBI MUpa, HAYIHOT'O
IIPOLIECCOB. ouocucremax. JKu3Hb. MHUPOBO33PCHUA.
CTapTOBLIﬁ KOHTPOJIb. BBI)IGJ'I?ITB CYIICCTBCHHBIC
4 N3yuyenne 6nonornyeckux 1 Hayxa. Hayunoe no3nanue. Metozsl TNPU3HAKH JKUBOH koHcriekt | 10.09
CHCTEM U IIPOLIECCOB OHOJIOTHYECKUX UCCIIETOBAHUMN: IPpUPOABI U
OMIIUPUYECKUE U TEOPETUYECKUE. OHOJIOrMYECKHUX CHCTEM.
Tema 2. [luTos10rus — HAyKa 0 KJIeTKe. 3 yaca.
5 HcTopus oTKpHITHS U 1 Knerka. Knetku: sykapuoTHble, XapakTepHu30BaTh §3 12.09
W3YYEHHUS KIETKU. npokapuotHsle. [{uronorus. coJiepyKaHue KIETOYHON
Knerounas teopust Knerounas Teopus TEOPHH.
6 MeTo1bl U3y4EeHMSI KIIETKH. 1 Muxkpockonus. MUKpPOCKOIIBI: OOBACHATH POJIb §3 ctp.27 | 13.09
Muxkpockonus. JI.p.Nel CBETOBOM, 3JIEKTPOHHBIN. JL.p. KJIETOYHOW TEOPHH B
«YCTpPOMCTBO CBETOBOTO U «Y CTpOWCTBO CBETOBOTI'O U dbopMupoBaHUH
3JIEKTPOHHOTO MUKPOCKOIIA, AJIEKTPOHHOTO MUKPOCKOIIA, TEXHUKA COBpPEMEHHOI
TEXHHUKA MUKPOCKOTIUPOBAHMSI» €CTECTBEHHO-HAY4YHOMI
MUKPOCKOIIUPOBAHUSI» KapTUHBI MUPA, HAYYHOTO
7 DU3NKO-XUMHUYECKUE, 1 Xpomororpadus. dnekrpodopes. MHUPOBO33PEHUS; BKIIAJ KoHcrekT | 17.09
MOJIEKYJIAPHO- entpudyruposanue. Kynprypa YY€HBIX — HCCIIeZIoBaTeIICH

OMOXUMHUYECKUE METOIBI
W3YYCHUS KIICTKH.

KJIETOK U TKaHeil. PekoMOMHAHTHBIE

JTHK.

KJICTKU B Pa3BUTHC
OMOJIOTUYECKOU HAYKH.




[IpuBouTH
JI0Ka3aTeyIbCTBA POJICTBA
JKUBBIX OPraHU3MOB C
HCITOJIb30BaHUEM
MOJ0KEHUN KISTOUHOM
TEOPHHU.

Tema 3. XumMuuecKas Opranu3anvs KJIC€TKHU. 8 vacos.

8 Bona u munepanbHbie 1 XUMHUYECKUE 3TTE€MEHTBI. DJIEMEHThI —

BEILECTBA. ouorensl. Bona. [lumons. BogopoaHas
cBs3b. [ uapoduiabHOCTS,
runpopobHOCTE. Typrop.
MumnepanbHbie BeliecTBa. bydepHbie
CHCTEMBI.

9 benku. CocTaB u cTpoeHue 1 Mouowmepesl. [Honumepsl. benku.
O€EJIKOB. Amunoxkuciotsl. Ilentunel. Ilentugnas

cBs3b. [lomunentunel. CTpyKTYpbl
OEJIKOBOI MOJIEKYJIBI.

10 CaoiicTBa U pyHKIUHU 1 Henarypanus. Penatypanus. benku:
6enkoB. JI.p.Ne2 MIPOCTHIE U CIIOXKHBIE, II00YIISPHbBIE U
«DepMEHTATUBHOE ¢ubpmspusie. J.p.
paclernieHe nepokcuaa «DepMEeHTATUBHOE paCIIeI/IEHUE
BOJIOPOJia B PACTUTEIBHBIX U MIEPOKCHJIAa BOJOPOAA B PACTUTEIbHBIX
YKUBOTHBIX KJIETKAX) 1 )KMBOTHBIX KJIETKaX)»

11 VTaeBoanl. 1 VYTreBoibl: MOHOCAXapUAbL,

Jcaxapyibl, MoJIucaxapubl.

12 JInmne!. 1 JIunuapl: TPUTITUIEPUIBI,

¢dochonunuabl, BOCKH, CTEPUIBI.

13 HyxnenHoBbIE KHCTOTBL. 1 Hyxnennoseie kucnorsl. JTHK.

JIHK. PHK. AT®. Hyxneorun. [lonunykneorun.
A30THCTBIE OCHOBAHMS.
Kommnemenrapusie ocHoBanus. PHK.
Bunast PHK: undopmarnmonnas,
TpaHCHOpTHas1, pubocoManbHas. ATO.
Makpospruueckas CBs3b.
14 OO6HapyxeHue oprannyeckux | 1 JL.p. «OGHapyxeHne OENKOoB,

BC€IICCTB B OHOJOrHYSCKUX

YTJICBOJIOB, JIMITHIOB C TTIOMOIIIBIO

BoiaensaTs cyiecTBeHHbIe
MIPU3HAKU XUMUYECKOTO
COCTaBa KJIETKH.
[IpuBouTH
JIOKa3aTelIbCTBA €IUHCTBA
JKUBOM U HE)KUBOM
MPUPOABI HA IPUMEPE
CXOJICTBA UX XUMUYECKOI0
COCTaBa.

CpaBHHBATh XUMUYECKUN
COCTaB TeJl )KUBOH U
HEXUBOU ITPUPOJBI U
JIeNIaTh BBIBOJbLI HA OCHOBE
CpaBHEHUS.

CraBUTh OMOJIOTHYECKHE
AKCIIEPUMEHTHI TI0
OMpPEIETIEHUIO
KaTaJIuTHIECKOM
aKTUBHOCTH (DEPMEHTOB,
OOBSCHATH U TPAMOTHO
opopMIIATH UX
pe3yIbTaTHI.
YcranaBauBaTh
B3aUMOCBSI3U CTPOCHUS U
(byHKLIUH MOJIEKYIN B
KJIETKE.

§4 19.09
§5 20.09
§5 ctp.35 | 24.09
§6 26.09
§6 27.09
§7 1.10

[Toar.x 3.10

cam.p.




o0BeKTax U MaTepuaiax.
JLp.Ne3 «OGHnapyxeHue
0CJIKOB, YIJIEBOJIOB, JIUIUIOB
C IOMOILBIO KAYECTBEHHBIX
peakunii u Beiaenenue JJHK»

Ka4CCTBCHHBIX peaKHHﬁ U BBIACICHUC

JHK»

15 CamocrosiTesibHast padoTa C.P.1 4.10
Nel «Xumunueckas
OpraHu3aIHsl KIETKI
Tema 4. CTtpoenue U GyHKIMH KJIETKH. 7 4acoB.
16 [Tna3zmarnueckas MmeMOpaHa. [Tnazmanemma. XKuakocTHo-Mo3anuHasi | BeliensTh cyliecTBeHHbIE §8 8.10
JL.p.Ned«/IBuxenune Mozeinb. ['nnkokanuke. Tpancnopr [IPU3HAKU CTPOCHUSA
[UTOIJIa3MbI B KJIETKaX BemiectB. JL.p. «/IBuxenue KJIETKHU, TIPOKAPHOT U
pacTeHU». LATOIUIA3MBI B KJIETKAX PACTCHUIN» JYKapHUOT.
17 Kinerounas crenka. JI.p.Ne5 Ob6omnouka. [Inasmogecmsbl. Cumiiact. | YcraHaBIMBaTh Crtp.52 10.10
«Ili1azmoin3 1 AemIa3mMosnus JLp. «Ilimazmoinn3 u pemiasmoinus B B3aUMOCBSI3U CTPOCHUS U
B PACTUTENBHBIX KIETKAaX) PACTUTENBHBIX KIETKAX) (byHKLUI OpraHou0B
18 [utomnasma u [utommasma. [luto3oms. [{luTockener. KJICTKH. Crtp.52 11.10
OJTHOMEeMOpaHHbIE Huxnos. Komnaptmentst. JI1C. YMeTh 0JIb30BaThCSA
OpraHOUJIbI KJIIETKU Arnmapar I'onpmxu. JInzocomsl. [UTOJIOTHIECKOM
Asrogarus. Apronu3. [TepokcHcOMBI. | TEPMUHOIIOTUCH.
Bakyonu. KitieTouHbll COK. OrnuchIBaTh KJIETKH
19 [TonyaBTOHOMHBIE Mutoxonnpus. Kpuctel. Matpukc. pacTeHHH U )KUBOTHBIX Crp.55 15.10
OpraHoOMJIbI KJIICTKH. ITnactunel. Crpoma. I'pansl. Tunakouns. | IO MEKPOCKOIIOM.
Jlamenna. ["'0TOBUTH U ONUCHIBATH
20 HemeMOpaHHbIe OpraHOUIBI Pu6ocoma. ITonucoma. MHUKPOIpeaparsl. Crtp.56 17.10
KJIETKH Muxkpotpy6ouku. KieTounslif ieHTp. CpaBHUBATD KICTKH
XKryruku. Pecanuku. basanbHoe PacTeHMH, KUBOTHBIX,
TeIbILE. rpuboB u OakTepuii U
21 Anpo. [IpokapuoTtHas Snpo: saepHas 000510UKa, sIEPHbIE ACNIATh BRIBOJBI HA OCHOBE Crp.57 18.10

kietka. JI.p.Ne6 «M3yuenne
CTPOEHUS KJIETOK Pa3IMYHbIX
OpTaHHu3MOB I10/
MHUKPOCKOIIOM»

MOPbI, KapuoIia3Ma, XpOMaTHH,
anpsiko. [IpokaprnoTHas kieTka.
Mypeunn. Me3ocoma.
doTocuHTETHUECKAsE MEMOpaHa.
Onaresuud. [Tunmu. JLp. «M3yuenue
CTPOEHMS KJIETOK Pa3IMUHBIX
OpPTraHU3MOB I10J1 MUKPOCKOIIOM»

CpaBHEHHS.
CTaBUTh SKCIICPUMEHTHI
10 U3YUYEHHIO MJIa3MOIH3a
U JICTIa3MOJIN3a,
OOBSICHATH ¥ TPAMOTHO
0hOpMITATh UX
pe3yJbTaThI.




22 Kontpoabsnasi padora Ne 1. |1 Haxonuts nndopmanuio 8 | K.P.1 22.10
CtpoeHue u GyHKINU pa3HbIX UCTOYHHUKAX,
KJICTOK aHAJTN3UPOBATH U
OLICHHUBATh €€.
Tema 5. OOMeH BelecTB M NIpeBpallieHHe JHEPruM B KieTke. 11 yacos.
23 AccuMuALAI U 1 MeTtabomu3M. ACCUMUIALIAS. BriaensTe cyiecTBeHHbIS koHcnekr | 24.10
JTCCUMUIISALIUS. Juccumuisanusi. ABTOTPO(EI. NPU3HAKH T'eHa, OOMeHa
I'ereporpodsl. A3poObl. AHAIPOOEIL. BEIIECTB U MPEBPALICHUIN
24 ®epMeHTaTUBHBIE peakiuu. | 1 ®epment. LlenTps! Gpepmenra: koHcriekT | 25.10
DepMEeHTHI. CyOCTpaTHBIH, aKTUBHBIH,
JLp.Ne7«W3yuenne perynsaTopHsiid. JL.p. «3ydeHue
KaTaJUTHYECKON aKTUBHOCTHU KaTaJUTHYECKON aKTUBHOCTU (hepMeHTa
dbepmeHTa aMuIa3b» aMuIa3bI»
25 [Tnactuyeckuit oOMeH. 1 ®orocunres. CBeToBas (asza §9 5.11
®dorocunrte3. CreToBas (asa. dotocunTe3a. Dotonmus. POTOCHCTEMBI.
dochopunupoBanue.
26 TemuoBas (a3a. 3HaueHue 1 TemuoBas (aza ¢porocunresa. Lukn Crp.65 7.11
¢dorocunTesa. JI.p.Ne8 KaneBuna. IIpogykTuBHOCTD
«M3ydenne GporocuHTe3a U dbotocuntesa. JI.p. «M3yuenue
YCIIOBUH €r0 MPOTEKAHMUSD) (doTocHHTE3a U YCIOBUH €ro
MIPOTEKAHMSD)
27 XeMOoCHHTE3 1 Xemocunres. Hutpudunupyromue Crp.66 8.11
6akrepun. JXKenezobakrepuu.
Cepobaxrepuu. Bogoponnsie
OaKTepHH.
28 DHepreTUYecKuii OOMeH. 1 Dransl SHEPreTHIeCKOro oOMeHa: §10 12.11
[ToaroroBuTenbHbIN U MOATOTOBUTENBHBIN, aHaYPOOHBIH.
OECKUCTOPOIHBINA ATAITbI. ['mukonus. bpoxkeHue: MOJTOYHOKHUCIIOE,
CIIHPTOBOE.
29 Kucnopoausrii stam 1 buonornueckoe oxucnenue. [{uki Ctp.70 14.11
9HEpPreTH4ecKoro ooMeHa. Kpebca. OkucnurensHoe
dhochoprmpoBanue.
30 Peakiuu MatpuaHOro 1 I'en. I'enetnueckuii koxa. KomgoH. §11 15.11

CHUHTEC3a

Marpuna. Tpanckpunius. PHK-
nosimMepasa. [Ipomorop. Dtansl
TPAHCKPHUILNU: MHULUALHNS,




snoHranus, repmuHanus. CrutaiCuHr.

31 buocunTes Genka. AHTHKOMIOH. LleHTpBI prOOCOMBI: Crtp.75 19.11
AMHUHOALMJIbHBIN, NENTHIAIbHBIN.
Otanbl TPaHCIALMNA: HHULAALMS,
AJIOHT LM, TEPMUHALIKS.
Nuunumaropuas T-PHK.
[Tommpubocoma.
32 Perynsiiust oOMeHHBIX I'ensl cTpykTypHBIE. ['eHBbI koHcnekT | 21.11
MIPOIIECCOB B KJIETKE. perynsitopubie. Oneparop. OnepoH.
benok akruBatop. benok penpeccop.
33 KontpoabsHnasi padora Ne 2 K.P.2 22.11
«OOMeH BellecTB U
IpeBpaIieHue YHEPTUU B
KJIETKE»
Tema 6. ZKu3HeHHBbIH IMKJI KJIETKH. S 4acos.
34 Kiterounslii nuki u ero Knerounsii nuki. Marepdasa. Bbiaenste cyiecTBeHHbIE §12 26.11
HEPUO/IBL. Ilepuonel uHTEpha3b: MPU3HAKH XPOMOCOM,
MIPECUHTETUYECKNN, CHHTETUYECKUH, MHUTO3a.
ITOCTCUHTETUYECKHM. IIpuBoauTh
35 Matpuunslii cunte3 JTHK Pennukanus. KommniemeHTapHOCTD. JI0Ka3aTeNNbCTBA POJACTBA Crp.80 28.11
[TomykoHCepBaTUBHBII CUHTES. ’KHMBBIX OPTaHU3MOB,
AHTHIIApaUIENTBHOCTD. YETHOUHBIN HCIIOJIb3Ys 3HAHUS.
cunres. JIHK-nommepasa. PaznuuaTh ctagum MuTo3a.
Perummkanmonnas Bunka. Ctaguu
PETUTUKALIMH: WHUIMAIUS, SJIOHTaIlus,
TEPMUHAITHSL.
36 XpomocoMbl. XpOMOCOMHBIN Xpomocombl. Hykneocomsl. Crp.81 29.11
Habop kietku. JI.p.Ne9 CecTpuHCKHE XpOMATHBI.
«M3yuenue mopdonorun entpomepa. Ilneqo xpomocom.
XpPOMOCOM Ha BPEMEHHOM Kapuorun. Habopsr xpomocom.
npernapaTte KOpeuIkos I'omosnoruunsie XxpoMocoMmsl. J1.p.
KOPMOBBIX 0000B) «M3ydenne MophOIOruu XpOMOCOM Ha
BPEMEHHOM IIperapaTe KOPEIKoB
KOPMOBBIX 0000B»
37 Jenenue knetku. MuTos. Murto3. Kaprnokunes. [{lutokunes. Crp.82 3.12

JLp.Nel0 «M3ydyenue da3

Cranuu muto3a. Mertadasznas




MHUTO3a Ha ITIOCTOAHHOM
mpernapare KOHYMKa KOPCIIKa

JTyKa»

IJ1IacTUHKA. BepeTeHo nenenus.
bopozna nenenusi. Amuto3s. JI.p.
«3yuenue a3 MUTO3a HA TOCTOSTHHOM
rpenapare KOHIMKa KOPEIKa JIyKay

38 CamocTosiTeJIbHAS 1 CP.2 5.12
padoraNe2.
JKM3HEHHBIN TUKII KIETKH.
Tema 7. Ctpoenne n GyHKIHN OPraHu3mMoB. 16 4acos.
39 Opranusm Kak eInHOe 1 Opranusm. Opranemisl. Cucrema Br1iensite cymecTBeHHBIC §15. 6.12
1esoe. opranoB. Anmnapar. QyHKIHOHaIbHAs IIPU3HAKU CTPOCHUS U Crtp.98
cucTema. (YHKIIMOHUPOBAHUS
40 Txanu u oprassl. JI.p.Nell 1 Tkanb. Opran. Dmunepmuc. [IpoOka. OpraHu3MOB, CUCTEM §16 10.12
«Ctpoenue u HyHKIHH Kopka. JIy0. JIpeBecuna. Heiipon. OpraHoB.
BEr€TATUBHBIX U Hetipornus. Kopens. [ToGer. LiBeToxk. CpaBHMBaTh IPOLIECCHI
TeHEePATUBHBIX OPTaHOB [Tnon. Cems. [lonoBele xkenes3sl U JKU3ZHEJEATENIbHOCTH Y
pacTeHU U )KUBOTHBIX). npoToku. JL.p. «CTpoeHue U GYHKIIMU | pa3IMYHBIX OPIraHU3MOB.
BEreTaTHUBHBIX U T€HEPATHBHBIX
OpPraHOB PacTE€HUH U KUBOTHBIX)»
41 Ormopa Tena y pacTeHU# u 1 Omnopubie cucteMbl. GUOPUILIILL. §17 12.12
0€eCI03BOHOYHBIX JKUBOTHBIX Kapxkac pacrenuit. HapyxHblii u
BHYTPEHHUH CKeJeTbl. XUTUHOBBIN
IIOKPOB.
42 Ckerner N03BOHOYHBIX 1 Buytpennnii ckener. Kocts. Crp.114 | 13.12
JKUBOTHBIX Coennnenns kocteil. OTaensl cKeneTa.
43 JIBuKeHME OpraHu3MOB. 1 JiBmxeHue. J[BUraTenbHbIE OPTaHEeIbI. Crp.115 17.12
Tponmnsmel. Hactun. Meleunbie
cucreMbl. COKpaTUTEIbHbIE BOJIOKOHIIA.
Ko0KHO-MyCKyJIBHBIN MENIOK.
44 CkenerHas MycKyaTypa 1 CkenerHas myckynarypa. CkenerHas Crp.116 | 19.12
MbIIa. MBIIIeYHOE BOJIOKHO.
Muo¢pubpunna. Beicime
IBUTATENbHBIC IICHTPHI. PaboTa MbII.
Mpl111€e4HOE YTOMIICHHE.
45 [luTranue opraHu3MoB. 1 [Turanue. ®orocunres. [lormomnienne §18 20.12

BOJbl. MuHepanbHoe nutanue. KopeHs.
Jluct. [umeBapenue.




[InmeBapuTenbHbIE BAKYOJIH.
Kumeunas nonocrs.
[MumeBapuTenpHas TpyoOKa.
[TumeBapuTENbHBIN TPAKT.
IInieBapuTeIbHbIE JKEIE3bl.

46

I[BIXaHI/Ie OpraHU3MOB.

Heixanue. Auddysus. JIpxarenbHas

noBepxHOCTh. JKabpel. Tpaxen. JI€rkue.

Bo3nyminsie Mmeniku. AJbBEOJIbI.
JlpIxaTenbHbIC ABMKCHHUSI.
JpixatenbHblil eHTp. JIErounsie
06bembL. KEJL.

47

Tpancnopr BelecTB y
OpPTaHU3MOB.
KpoBoobparienue.

Tpancnopt Beniects. Cepaiie.

Kposenocusie cocyasl. Kposs. [1nazma.

DopMeHHBIE 2JIEMEHTBI
KporooOpamenne. Kpyru
KpoBooOparienus. CepAeuHbli HUKIL

48

Jlumpoobpamenue.

JIumpooobparenue. Jlumda.
JIumaTtuueckue cocyabl.
JlumpaTtuueckue y3nbl. BHyTpeHHs s
cpella OpraHusma.

49

Brinenenue y oprann3smMoB

Brinenenue. I'yrranus. Jlucronan.
CoxpaturenbHble Bakyosn. M3BuThie
KaHaJbIbl. 3BE34aThIE KIETKHU.
BeinenurensHble TpPyOOUKH.
Manenuruessl cocyasl. [Touku.
Moueroynuk. Mo4eBoOil My3bIpb.
Hedpon. Moua.

50

3aII_II/ITa OpTraHHu3MOB.

Kancyna. Sugocnopa. Lucra.
Kytukyna. Cpencra nacCUBHOM
3auThl. CpeicTBa XUMHUYECKON
3anuThl. Ko)KHBIE TOKPOBHI.

51

NMMyHUTET 1 UMMYyHHAas
3aIUTA.

Nmmynnrer. UMMyHHas cucrtema.
AHTHreH. AHTUTETIO.

52

Paznpaxumocts u
peduiekTopHas perysus y
OpraHu3MOB

Paznpaxumocts. Perynsiuus. Takcucel.

Pocroseie BemectBa. HepBHas cucrema.

Pednexropnas perynsmus. Pediekc.

§19 2412
Crp.129 | 26.12
KOHCHekT | 27.12
§20 14.01
Crp.133 16.01
Crp.136 17.01
§21 21.01




Pednexropuas nyra. ['onoBHO# MO3T.
CnunHoi Mo3r. BereratuBHast HepBHast
CUCTEMA.
53 ['ymopasibHast perysus y 1 I'ymopanbHas perynsanus. [ opMOHBI. §21 23.01
OpraHU3MOB. OHJ0KpHUHHAsA cuctema. ['unoranamo-
runodusapHas cucTema.
54 KontpoabsHasi padora Ne 3. |1 K.P.3 24.01
CtpoeHue u GyHKIHH
OpraHU3MOB
Tema 8. PazmHokeHNE ¥ pa3BUTHE OPraHU3MOB. 8 4acoB.
55 DopMbI pa3MHOKEHUS 1 Pa3zmuosxenue: momoBoe, Oecrooe. BoinensTs cyiecTBeHHbIE §22 28.01
OpTaHH3MOB. [Ipocroe nenenue. [loukoBanue. MPU3HAKU TIPOIECCOB
Crnopynauus. @parmMeHTanus. Pa3MHOKEHUS,
BereratuBHOE pa3MHOKEHUE. OTLIIOIOTBOPEHUS Y
Kionnposanue. Kion. ['ameTst. pacTeHui U KUBOTHBIX.
Cnepmarozou. Sitneknerka. CpaBHUBAaTh MPOIIECCHI
Konbroranus. 0€ecI010ro ¥ MoJI0BOI0
56 Metiios 1 Metios. Penykiinonnoe neneHue. Pa3MHOKEHHUA. §13 30.01
busanenTsl. XpoMoMepsI. OILZIOOTBOPEHMUS, ACNaTh
Kpoccunrosep. Craguu npogassl. BBIBOJIbI HA OCHOBE
WNHTepkunes. CpaBHEHUS.
57 I'ameTorenes y >KHBOTHBIX. 1 Cnepmarorene3. Oorenes. CeMeHHUKH. | BBIIBISTE CyIIECTBEHHbIE Crp.88 31.01
JLp.Nel2 «3yuenue Anynuku. Cnepmaroronnu. OroHUU. MPU3HAKU OHTOTCHE3A.
raMeTOreHe3a U CTPOEHUs Crnepmaronuthl. OOLUTHI. OObsACHATH
3peJIbIX NOJIOBBIX KJICTOK CHCpMaTOBOI/II[LI. SlineKieTkKa. H.p. OTpHUIATCIIBHOC
JKMBOTHBIX HA ITOCTOSTHHBIX «M3y4yeHne raMeToreHesa u CTpOCHHMs BO3/ICHCTBHE AJIKOTOJIs,
MUKpOIIpenaparax» 3peNbIX MOJOBBIX KIETOK )KUBOTHBIX Ha | HUKOTHHA U
NOCTOSIHHBIX MUKpoOnpenaparax» HapKOTUYCCKHUX BCIICCTB
58 OmogoTBOpEHNE U 1 OmnogoTBopeHue. 3urora. Ha pa3BUTHE 3apOJbIIIa Crp.146 | 4.02
SMOPHOHAIEHOE Pa3BUTHE AxpocomHas peakuus. [Iponykieyc. YEII0BEKA, IPUIMHBI
KUBOTHBIX [Maprenorenes. DMOpuorenes. Ctaquu | HapYLUICHUN Pa3BUTHS
sMOpuoreHesa. 3apo/iplilieBble JTUCTKU. | OPraHU3MOB.
Ilenom. OceBoii KOMILIEKC OPraHoB. CpaBHUBATH 3apOJIBILIN U
59 Poct u pa3zBuTHe KUBOTHBIX. | 1 Ontorenes. [loctambpuonansHoe JienaTh BbIBOJIBI HA OCHOBE §23 6.02
pa3BuTHe. Metamopdo3: MOTHBIH, CpaBHCHMA.
HenonHbIiA. JInunaka. Poct. Crapenue. | AHAIM3UPOBATH U




Cwmepts. ['eponTONOTHS.

OLCHUBATh LCJIICBBIC U

60 PasmHOxeHMe 1 pa3BUTHE 1 I'ametodut. Cnopodput. AuTepuauu. CMBICIIOBBIE YCTAaHOBKU B Crp.148 | 7.02
pacTeHMil. Apxeronuu. 3apocTtok. Meracnopa. CBOMX JCHCTBUSX U
3apozpiiieBblii MeOK. CHHEPTUBL. IIOCTYIKAX I10
Antunonsl. Mukpocnopa. [1puiblieBoe | OTHOLIEHHIO K CBOEMY
3epHO. JIBOIiHOE OIJI0JJOTBOPEHHUE. 3JI0POBbIO, IOCIEACTBHS
Poct. Kambuii. [leproas! oHTOTEHE3A. BIMSIHUSA (PAaKTOPOB PHCKA
61 Hexnerounsie popmsbl sxu3uu | 1 Bupyc. Bupuon. Cepauesuna. Kancua. | Ha 310pOBbE. §14 11.02
— BUPYCHI. OO6parHast TpaHCKPUIIIIHS.
bakrepuodar. BUY.
62 CamocrosiTesbHasi padora | 1 CP3 13.02
Ne3. PazmHOKeHUE U
pa3BUTHE OPTaHU3MOB
Tema 9. 'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U H3MEHYHBOCTH OPraHM3MOB. 2 yaca.
63 Hcropust cTaHOBIICHHS U 1 I'eneruka. ['eH. Xapaktepru3oBaTh §24 14.02
pa3BUTHS TCHETUKU. coJepKaHne
64 OCHOBHBIE TEHETUYECKHUE 1 Hacnencrsennocts. MI3MeHUMBOCTb. XPOMOCOMHOM T€OpUH §24 18.02
MOHATHUS U CUMBOJIBI. I'enotun. ®enorurm. I'enom. JIokyc. HaCJIEICTBEHHOCTH,
MeTozbl TeHEeTUKH. Annenu. 'omo3zurota. I'erepo3urora. 3aKOHBI MeHperns,
JIOMUHaHTHBIA U PELECCUBHBIN CLETUIEHHOT O
npu3HaK. MeTo/1bl FTeHETUKU: HaCJIeTI0BaHMS,
THOPUIONIOTHYECKUH, IIUTOIOTUUECKUH, | 3aKOHOMEPHOCTH
MOJIEKYJISIpHO-TeHeTH4YecKuid. HYncras CLEIUIEHHOT O
nHAS. ' nOpuab. HacJIeI0BaHMs, CLICTIIICHUs
Tema 10. 3aK0HOMEpPHOCTH HACIeACTBeHHOCTH. 12 UacoB. ¢ mosioM. Baanmonercraust
65 MonorubpuaHoe 1 MonorubpuaHoe cKkpenBanme. 3akoH | F'EHOB U UX §25 20.02
CKpCIIMBaHHC. eIMHO00pa3us MepBOro MOKOJIECHUS. OUTOJIOIrH4CCKUC OCHOBBI,
3aKOH paclleryIeHNs IPU3HAKOB. npaBujia TOMUHUPOBAHUA
['uroresa 4MCTOTHI raMeT. W TANIOTE3bI YACTOTHI
66 [TonHOE M HENoOIHOE 1 JIOMUHHpOBaHHUE: TIOJTHOE U HETIOJIHOe. | FaMeT. Crp.161 21.02
JIOMHUHHUPOBAHHE. OOBSCHITH BKIIA
67 Ananmzupyromiee 1 Ananmusupyloriee CKpelnBaHue. Mennens u 1pyrux Crp.166 | 25.02
CKpEIIMBaHUE. YUYC€HBIX — I'CHCTHKOB B
68 Jurunbpuanoe ckpemmuBanue. | 1 JluruOpuHoe CKpeimuBaHue. 3aKoH pasBuTHE OHONOTHYECKOH §26 27.02

JL.p.Nel3 «3yuenne
pe3yIabTaTOB

HE3aBUCHUMOI'O HACJICAOBaHUA
MpU3HAKOB. DEHOTUTTMYECKUI paIuKal.

HAayKH, YCTAaHOBJIEHHBIX
MU 3aKOHOMEPHOCTEH B




MOHOTUOPHUIHOTO U
JUTHOPUIHOTO CKPEIIMBAHUS
y JpO30QHITBDY

JLp. «3y4yenue pe3ynbTaToB
MOHOTHOPHUHOTO ¥ TUTHOPHUIHOTO
CKpEUIMBAHUS Y APO30(UIB»

dbopMupoBaHUH
COBPEMEHHOM
€CTECTBEHHO-HAy4YHON

69 CreruieHHOe HACJIEIOBAaHUE 1 3aKoH CIIEINIEHHOTO HAaCcIeI0BaHUI KapTUHBI MUpAa. §27 28.02
MPU3HAKOB. TCHOB. 3aKOH HaPYIICHUS CIEIUICHUS Briensite cymecTBeHHbIC
reHoB. PekoMOuHaIus reHoB. MIPU3HAKHU IIpolecca
70 XpoMocoMHasi Teopust 1 XpoMOcOMHas Teopust B3aUMO/ICHCTBUSI TCHOB. Crp.172 | 3.03
HACJIEJICTBEHHOCTH. HACJIEICTBEHHOCTH. | 'eHeTHnueckue [IpuBOaANTH
KapTel. Mopranua. JIOKA3aTeIbCTBA POJICTBA
71 I'eneTuka momna. 1 Aytocombl. [1o10BBIE XPOMOCOMBI. JKUBBIX OPraHU3MOB Ha §28 5.03
[Ton: romorameTHbIN U OCHOBE IOJIOKEHUI
reTeporaMeTHblﬁ. CoemeHHoe ¢ mojIoM | TCHETHKH.
HacJIeI0BaHUE. YMeTh noap30BaThCs
12 MHoxectBeHHoe nericteue u | 1 [TnefioTponHOE IEHCTBUE T'EHOB. I€HETUYECKOU koHcnekr | 6.03
B3aMMO/ICICTBUE F€HOB. MHOXECTBEHHBIN AJIJIETU3M. TEPMUHOJIOTUCH U
Konomunuponanue. CHMBOJIUKOH.
73 B3aunmopeiictBue 1 KommiieMeHTapHOCTb. Permats 3a1aun pasHoi koHcnekt | 10.03
HeaJIe)IbHBIX TCHOB. CJIO)HOCTH TIO TEHETHKE.
74 B3aumoneiictBue 1 OnucTa3: JOMUHAHTHBIA U CocTaBisTh CXEMbI koHcrnekT | 12.03
HEAJUICIIbHBIX T€HOB. peLEeCCUBHBIN CKpeluBaHHsL.
75 BsaumonetictBue 1 [Honumepus koucmekt | 13.03
HEAJJICIbHBIX TEHOB
76 Kontpoabnas padora Ne 4. |1 K.P4 17.03
3aKOHOMEPHOCTH
HACJICICTBEHHOCTH
Tema 11. 3akoHOMEpPHOCTH H3MEHYMBOCTH. 7 YaCOB.
77 W3MeHUNBOCTB IPU3HAKOB. 1 N3menunBocts. [Ipu3Haku: XapakTepHu3oBaTh §29 19.03
KadeCTBEHHBIC, KOJIMICCTBCHHBIE. O0COOCHHOCTH BHUJIOB
BapuanTa. Bapuarnuonssliii psi. W3MEHYUBOCTH, 3aKOHA
Bapuanuonnas kpusas. [Ipenen TOMOJIOTHYECKHX PAOB B
W3MEHUYUBOCTH Mpu3Haka. Hopma HACJIEICTBEHHOU
peaxIuu. U3MEHUYUBOCTb.
78 Monuduxarmontas 1 HenacnencrseHHast H3MEHUYUBOCTb. OOBACHATE BIUSHUE §29 20.03
M3MEHYMBOCTB. JI.p.Nel4 Monuduxkanuu. JL.p. «3yuenue MYTareHOB Ha OpraHu3M
«3yuenne MOIU(PHUKAITMOHHON U3MEHUUBOCTH. YeJIOBEKA, IPUYUHBI

MO (UKAITMOHHON

[TocTpoeHne BapHaImOHHOTO PsiJia |

HaCJICACTBCHHBIX U




n3MeH4nBOCTH. [locTpoeHue BAPUALIMOHHON KPUBON» HEHACJICICTBEHHBIX
BapHAIlMOHHOTO psJa U WU3MEHEHUH,
BAPUALMOHHON KPUBON» HACJIEACTBEHHBIX
79 HacnencrBennas 1 Komb6unartuBHast 1 MyTaiuoHHast 3a00JIeBaHUM, TEHHBIX U §30 2.04
W3MEHYUBOCTb. W3MEHYUBOCTH XPOMOCOMHBIX MYTaIUil.
80 ['eHOTUITMYECKHE MYTAaIIUH. 1 ['eHHBIC, XPOMOCOMHBIE, TEHOMHBIC BoinensTs cyiecTBeHHbIe 830 3.04
MyTalKH. XPOMOCOMHBIE IEPECTPOUKH. | IIPU3HAKHU IIpoLecca
81 ['eHOTHNIMYECKHE MYTAIIUU. 1 ['eHOMHBIE MyTalIUU: TOTUTLIOUIHS, BJIWSAHUS DJIEMCHTAPHBIX §30 7.04
AHCYTUTOUTHS. (haKkTOpOB IBOJIONHNU HA
82 3aKOHOMEPHOCTH 1 MyrtanT. MyTarensl. 3aKoH reHO(DOH/I TIOMYJIISLHH. koHcekT | 9.04
MYyTaIllMOHHOI'O IIpoIecca. TOMOJIOTUYECKUX PAIOB B BbISIBISATE HCTOYHUKA
HACJICICTBEHHOW U3MEHUYHUBOCTH. MYyTarcHos B
83 CamocrosiTesibHas padora | 1 OKpY’KaloweH cpese. 10.04
Ned. 3akoHOMEpHOCTH
M3MEHYUBOCTH.
Tema 12. I'eHeTHKA YeJIOBEKA. 5 4aCOB.
84 I'eHOM uenoBeka. 1 WNnnorpamma. CekBennpoBanue. Kaptel | BeinensaTs cyiiecTBeHHbIE §31 14.04
XPOMOCOM. MPU3HAKHA METOJIOB
85 Meroapbl n3yyeHusi FTeHETUKU I'eneanornyeckuii, OJIM3HEIOBBIH, IeHETHKH YeJIOBEKa, Crp.192 16.04
4e0BeKa. [IUTOTCHETHYECKUM, OMOXUMHYECKUM, HACJICICTBEHHBIX
MOMYJISIITIOHHO-CTaTUCTUYECKHIA 3a00NIeBaHUI YEeTOBEKa.
Metoabl. [Ipobana. OxHosiieBbIe U VYMeTh uuTaTh u
pasHosiiIeBbIe OJIM3HEIIBI. COCTaBIISITh
86 Hacnencreennsie 1 MoHOreHHbIE, ITOJIUT€HHbIE, TeHHBIE, TreHEAIOTMYECKUE KapThI. Crp.194 17.04
3a00J1€BaHMs YEJIOBEKA. XpoMocoMHBIe 6one3HH. JI.p. OOBACHATH BAMSHHUE
JLp.Nel5«CocraBnenue u «CocraBiieHUE U aHAJIU3 POJIOCIOBHBIX | MyTar¢HOB Ha OpraHu3M
aHaJIU3 POIOCIOBHBIX YeIOBEKa» YeNoBeKa, MPUINHBI
YCIIOBEKAY. HACJICJICTBEHHBIX
87 3HaueHne TreHeTUKU IS 1 Menuko-TeEHETUYECKOE 3abosieBaHUi. Crtp.196 21.04
METUIIHHEI. KOHCYJIbTUpOBaHue. JlopomoBas
JMArHOCTHKA. AMHHUOIICHTE3.
Hacnencteennbie 601€3HM.
88 KontpoabsHnasi padora Ne 5. |1 K.P.5 23.04
I'eneTnka yenoBeka.
Tema 13. Cesiekniusi Oprann3MoB. 6 4acos.
89 | Cenexuust Kak mporece u 1 | Cenexuusi: mpUMHTHBHAS 1 | XapaxTepu3oBaTh yueHue | §32 24.04




Hayka. J.p.Nel6 «Onucanue
(eHOTHIIOB COPTOB
KYJIbTYPHBIX PACTEHUN U
HOPOJI JOMALTHUX
KHUBOTHBIX. CpaBHeHI/Ie ux c
BUJIaMH-TIPEIKAMI

KoMOuHaoHHast. JlomecTukanusi.
LenTpsl MHOTOOOpa3us u
MIPOUCXOXKACHUS KYJIbTYPHBIX
pacteHuil. LIeHTpbl TPOUCX0XKACHUS
JOMalIHUX XUBOTHBIX. JI.p. «Onucanue
(eHOTUIIOB COPTOB KYJIbTYPHBIX
pacTeHu U NOPOJ TOMAaIIHUX
XKUBOTHBIX. CpaBHEHHUE UX C BUJIAMHU-
IIpeIKaMm»

H.M.BaBunoBa o neHTpax
MHOT000pa3us u
MIPOUCXOKICHHUS
KYJIbTYPHBIX PACTCHUIA,
3aKOHA TOMOJIOTHYECKUX
PSZOB B HACJIEICTBEHHOM
W3MEHUYUBOCTH.
Briaensite cyiiecTBeHHbIE
MIPU3HAKU TIPOIECCOB

90 HckyccTBeHHBIN 0TOOP. MaccoBblii ¥ HHAWBUAYATIbHBIH 0TOOpP. | UCKYCCTBEHHOIo 0TOOpa, Ctp.207 28.04
[IpousBonurenu. xkcreprep. Copr. [I0JIyYEHUS TeTepO3uca,
ITopona. [lITamm. MOJIUIIJIONIOB,
91 DKCIepUMEHTATbHBIN PaguaninoHHbBIN 1 XUMAYECKUH OTJIaIEHHBIX THOPUIOB. Crtp.212 30.04
mytareHes. [lonydyenue mytareHes. [lomumionas. OLeHuBaTh 3CTCTUYCCKHUE
MOJIUILJIOUIO0B. ACTICKTBI HEKOTOPBIX
92 Buyrpusunosas WnGpuaunr. Ayr6puaunr. Mubpennas | UCCIIENOBAHUM B obuacTu koHcnekt | 7.05
rubpuauszanus. ['ereposuc. nuHus. ['ereposnc. MexnHenHble OMOTEXHOJIOTUH.
TUOPUIBL.
93 Otnanénnas rudbpuanzanus. Otnanénnas rubpuanzanus. Meros KoHcriekT | 8.05
MEHTOpA.
94 JlocTrKeHus CeIeKITuY B MeToapl U TOCTHKEHHS CENEKIINN 12.05
Poccun. pacTeHuii U KUBOTHBIX.
Tema 14. BuorexHnojorus.7 4acos.
95 broTexHoIorHs Kak oTpacib buorexnonorus. UMMoOunuzoBaHHbIe §34 14.05
MIPOU3BOJICTBA. (dbepmentsl. H)KeHepHAas YH3UMOJIOTHSL.
96 MukpoOunoioruaeckas MukpoOnoJIoTHYecKast TEXHOJIOTHS. Crp.214 | 15.05
TEXHOJIOTHSI. [IpousBoacTBo Oenka. bakrepuansHo-
XAMHYECKOE BEITIETaUYNBAHIE
MetaiioB. OGeccepupoBaHHe YTICH.
[ToBbimienne HedTEOTAUN TIIIACTOB.
97 Kiierounas Texnonorus u Knerounas nnxenepus. Kiierounas Crtp.216 | 19.05

UHKEHEpHSl.

texHosorus. Kynbrypa KineTok u
TKaHel. TOTUIIOTEeHTHOCTb.
MUKpOKIIOHATILHOE PAa3MHOKEHUE




pactenuii. Comatuueckas
ruOpUI3aIys.

98 Knerounas Texnosnorus u I'uGpumombr. MOHOKIIOHATIBHBIC koHcnekT | 21.05
WH)KCHEPUSI. aHTHTENa. PEKOHCTPYKIHS SHIIEKICTOK.
Meroa TpaHCIIIaHTALUU SAED.
KioHupoBaHue )KHBOTHBIX.
99 XpOMOCOMHAsI U TeHHAas buounxxenepus. Pectpukrassi. KoHCekT | 22.05
WH)KCHEPUSI. [Tna3muaer. Metosr pekoOMOMHAHTHBIX
1a3Mul. TpaHCTeHHBIC OPTaHU3MBI.
100 JlocTrkeHns: OMOTEXHOJIOT U buoTtexHoMOrM4YecKoe Mpou3BOICTBO. KoHcHekt | 26.05
Poccun.
101 HToroBasi KOHTPOJILHASI n.K. 28.05
pabora
102 O06o0011IeHe U TTOBTOPEHKE HaspiBaTh: OCHOBHBIE BEXH 29.05

MPONICHHOTO MaTepuana.

B UCTOPUU OUOJIOTHH,
MMEHA BBIJAIOIIUXCS
YU€HBIX, HAy4YHbIE (DAKTHI,
3aKOHBI, TEOPHH,
KOHIIETIIINY COBPEMEHHOMN
OMOIOTHH.
XapakTepHu30BaTh:
MPEMOCHUTKY BAKHEUIITIX
OTKPBITH,
OMOJIOTMYECKHE CUCTEMBI
Y TIPOUCXOSIINE B HUX
MPOLIECCHI, METO/IbI
W3y4eHUsT OMOJIOTHYECKUX
CHUCTEM U SIBIICHUM.
OOGO0CHOBBIBATH: 3HAYCHUE
HAYYHBIX OTKPBITHIA, MEPHI
0e30I1acHOro MOBEAECHUS B
OKpYXKarollleu cpere.
CpaBHUBaTh: pa3HbIC
OMOIOTHYeCKHe
KOHIEMNINH U TEOPUH.
O1neHuBaTh: 3HaYEHUE




BAKHEUILNX OTKPBITUH,
nHpopMaIuio o
COBPEMEHHBIX
UCCJIETOBAHMSIX, UX
MPaKTUYECKOE 3HAUYCHHUE,
BO3MOJKHBIE TTOCIIEICTBUS
CBOEH JIESITENbHOCTH.
[TpuBOIUTH MpUMEPHL:
HCIIOJIH30BaAHUS
NOCTHKEHUN
COBpPEMEHHOI OMOJIOTHH,
BIIUSTHUS YEJIOBEKa Ha
MIPUPOTY, IPUMEHEHUS
3HAHUU MJI COXPAHEHUS
Oropa3zHo0Opassl.




