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l. IHosicHuTeIbHASA 3aNIUCKA
1. OO0mas xapakTepuCcTUKA y4eOHOI0 MpeaMeTa
buonorust Ha ypoBHe cpeaHero oo0mero oOpa3oBaHUs 3aHUMAET BAKHOE

mMecto. OH obecneunBaeT GopMHUpOBaHUE y OOYHAIOUIMXCS MPEICTaBICHUN O
HAay4YHOM KapTHUHE MHpa, pacHIMpseT U 0000IaeT 3HAHUS O KUBOM MpUpoje, e
OTJINYMTENIBHBIX NPU3HAKAX — YPOBHEBOW OPraHM3allMM M DBOJIIOLUH, CO3LAET
yCIIOBUSI  JJiA: TIO3HAHUS  3aKOHOB JKMBOM  MPUPOIbI, (OPMHPOBAHUSA
(yHKIHOHAJIBHOM TPaMOTHOCTH, HAaBBIKOB 3J0pPOBOro M 0O€30MacHOro oodpasa
YKW3HU, IKOJIOTUYECKOTO MBIIIUICHUS, IEHHOCTHOT'O OTHOIIEHUS K )KMBOM MIPUPO/JIC
U YEJIOBEKY.

bonbmioe  3HaueHwe  OWOJOTHSL  WMEET TakXke JUIsL  PELICHUs
BOCIIUTATEIBHBIX M Pa3BUBAIONIMX 3a7ad CpeaHero oOiero oOpa3oBaHuUs,
colain3anuu ooyvaromuxcs. M3yuenre OMooruu o0ecreuyrnBaeT yCIOBUS ISt
dbopMUpOBaHUSI WHTEIUIEKTYaIbHbIX, KOMMYHUKAIIMOHHBIX Y WH()OPMAIIMOHHBIX
HABBIKOB, 3CTETUYECKON KYJIbTYPHI, CIIOCOOCTBYET MHTETpAIlUy OMOJIOIHYECKUX
3HAHUU C MPEJCTaBICHUSMU U3 APYTUX Y4eOHBIX NPEAMETOB, B YaCTHOCTH,
busuku, xumuu u reorpaduu. Ha3BaHHBIE MOJOXKEHHS O TMpeaHA3ZHAUYCHUU
ydeOHoro npeameta «bruosorusy cocTaBuiiv OCHOBY JIJIsl ONPEEICHUS MOIX0I0B
K OTOOPY U CTPYKTYPHUPOBAHUIO €T0 COAEPKAHUS, IPEACTABICHHOTO B IPOrpaMMe
1o OUOJIOTHH.

2.  KoppeknuoHHo-pa3BUBAIOIIMA MOTEHIIHAJ Y4eOHOT0 NpeaMeTa

Koppekunonno-pa3suBarommmn MOTEHIAAT y4eOHOTO npeaMera
«buonorus»  obecrnieuMBaeT  MpeojoJIeHHE  OOYYaIOIIMMHUCS  CIETYIOIIHUX
cnenupUIecKuX TPYIHOCTEH, 00YCIOBICHHBIX TTTyOOKHM HAPYIICHHUE 3PCHHUS:

® OTCYTCTBHE Yy TMOJABISIOLIEr0  OOJBIIMHCTBA  OOYyYarOIIUXCS
BO3MOXKHOCTH paccMaTpuBaTh OOBEKTHI, HAOJIOJATh MPOIECCHI, MPOTEKAIOIINE C
y4acTHEM J>KUBBIX OPTraHU3MOB, SIBICHUS MTPHUPOIbI, TMPOBOJIUTH JIAOOpATOPHBIC
paboThI, ONBITHI U IKCIIEPUMEHTHI C OTIOPOI Ha 3PUTEIIbHBIN aHATH3ATOD;

®  Hec(OpMUPOBAHHOCTH WU (PArMEHTAPHOCTH Psi/ia MPEACTABICHHUI;

®  Y3KHUM KpPyro3op M HEJOCTATOUHBIA [JIi OMUCAHUST OMOJIOTHYECKHUX
00BEKTOB, IIPOIIECCOB U SIBJICHUI CIIOBapHBIN 3amac;

®  (eJHOCTh BOOOPAKEHUS.

[IpeonosieHre yka3aHHBIX TPYJIHOCTEU OCYIIECTBISETCS HA KAXKIOM YpOKE
B IIPOIIECCE CTIECIMAIBHO OPTaHM30BAaHHON KOPPEKITMOHHON PabOTHI.

3. Ilesu u 3aga4n (0011€00pa30BaTENbLHbIC, KOPPEKIHOHHDIE)

Lenp u3ydenust yueObHoro npenmera «buonorus» Ha 0a30BOM ypOBHE —
OBJaJicHUE OOy4YalolUMHUCS 3HAHUSMU O  CTPYKTYPHO-(YHKIIMOHATBHOM
OpraHu3allid XUBBIX CUCTEM pPa3HOr0 paHra M  NPUOOpPETeHHE  YMEHHI
WCIIOJIB30BaTh ATH 3HAHUSA JJISl TPAMOTHBIX JCHUCTBUM B OTHOLIEHUH OOBEKTOB
YKUBOU MPUPOBI U PEUICHUSI PA3TUYHBIX KU3HEHHBIX MPOOJIEM.

JlocTmxeHue e W3YYECHHUS y4eOHOTO npeaMera
«buonorus» Ha 6a30BOM ypOBHE 00ECIIEUNBAETCA PEIICHUEM CIEAYIOIUX 3a/1ay:



® OCBOCHHC 06yanOHIHMHC$I CUCTEMBI 3HAHUH O OMOJIOTHYECKHUX
TCOPUAX, YUICHHUAX, 3aKOHAX, 3aKOHOMCPHOCT:IX, TUIIOTC3aX, IIpaBHJIax,
CIyKallux OCHOBOH JIIA (1)OpMI/IpOBaHI/I$I HpGI[CTaBJ'IeHI/Iﬁ 0 CCTCCTBCHHO-
Hay‘IHOﬁ KapTHHC MHpaA, O MCTOAAX HAYYHOI'O IIO3HAHHUA, CTPOCHUU,
MHOFOO6paBI/II/I U OCOOCHHOCTSX JKHBBIX CHUCTEM Pa3HoOro ypoBH:A OpraHu3alvu,
BBIAAOIINUXCA OTKPBITUAX W COBPCMCHHBIX HCCICAOBAHUAX B 6I/IOJIOFPII/I;

®  (opMupoBaHuE y oOyuaronuxcs NO3HAaBaTEbHBIX,
WHTEJUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEHN B MPOIECCE aHAM3a JAHHBIX O
MyTAX Pa3BUTHS B OMOJOTHM HAYYHBIX B3IJISAIOB, UJEH M MOAXOA0B K M3YyUCHHUIO
YKUBBIX CHCTEM PA3HOI'0 YPOBHSI OPTaHU3ALINY;

®  CTaHOBJIEHHE y OOy4aroumxcs oOIiel KyJbTyphl, (YHKIIMOHAIBHON
IPAMOTHOCTH, Pa3BUTUE YMEHUI OOBSCHATh U OLIEHUBATD SBJICHUS OKPYKAIOIIETO
MUpa XUBOM MPUPOALl HA OCHOBAHMM 3HAHWA M OMNbITA, IMOJIYYEHHBIX MPHU
U3y4EeHUU OMOJIOTHH;

e  (¢opmupoBaHre y 00yJaromuXcss YMEHUH WLTFOCTPUPOBATh 3HAUCHHUE
OMOJIOTMYECKUX 3HAHUU B MPAKTHUECKON JEATEIbHOCTU YENIOBEKAa, Pa3BUTUU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHI U arpoOHOTEXHOJIOTHI;

®  BOCIHUTaHHE YOCKIEHHOCTH B BO3MOYKHOCTHU ITO3HAHHUS YEJIIOBEKOM
JKUBOU TPUPOJIbI, HEOOXOJUMOCTU OEpEKHOTO OTHOIICHHUS K HEHM, COOJIO/ICHUS
ATUYECKUX HOPM MPHU MMPOBEICHUH OMOJIOTHUECKUX UCCISIOBAHUIT;

®  OCO3HaHWE IIEHHOCTH OHOJOTMYECKHX 3HAHUN [UIsl MOBBILICHUS
YPOBHSI  D3KOJOTMYECKOHM  KyJIbTypbl, [JJs  (OPMHUpPOBAHUS  HAYYHOTO
MHPOBO33PEHNS;

®  [PUMEHEHHE IPUOOPETEHHBIX 3HAHUU 51 YMEHUU B
MMOBCEIHEBHON JKWU3HU JUIA OLICHKH IOCJIEACTBHI CBOEU JEATEIHLHOCTH II0
OTHOUIEHUIO K OKpYy)Karoulel cpenie, COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBAHHUE U
coOto/IeHrne Mep MpoUIaKTUKHU 3a00JICBaHUM.

Koppexkunonnbie 3agaum:

e Pa3BuTue 3pUTENBHOTO, 3PUTEIBHO-OCA3ATEIIBHOIO U  CIyXOBOI'O
BOCIIPUSITHS;

e  Pa3BuTue NpoU3BOJIBHOIO BHUMAHUS.

e  Pa3BuTHe U KOPPEKIUS NaMSTH.

e [Ipeononenne BepOanm3Ma 3HAHUM.

e  PasBuTue CBA3HOW YCTHOM U IIMCbMEHHOM PEYH.

e  (OOoraieHne aKTUBHOT'O U TACCUBHOTO CJIOBApSI.

e Pa3BuThe HaBBIKOB 3pUTENBHOIO, 3PUTEIBHO-OCSA3ATEIBHOTO U
CJIIyXOBOT'O aHAJIN3A.

e Pa3BuTHe HaABBIKOB OCS3aTEIbHO-3pUTEIBHOTO OOCIENOBaHUS U
BOCIIPUATUS  LBETHBIX  WJIM  YEPHO-OENbIX  (KOHTPACTHBIX)  pelbeHBIX
M300paKeHUI (MIUTIOCTPALIMA, CXEM, MAKETOB, YEPTEHKHBIX PUCYHKOB H T.I1.).

e Pa3BuTue cnenuaidbHBIX NPUEMOB O0OCIECIOBaHUS M HM300pakKeHUs
U3y4aeMbIX 0OBEKTOB JOCTYIHBIMH CIIOCOOAMHU.



e  PazBuTue, yTOUHEHME WIM KOPPEKLMS ITPEACTABICHUMN O NTPEAMETAX U
IIpoleccax OKPYKarIen JeHCTBUTEIBHOCTH.

e  Pa3BuTHEe HaBBIKOB BEpOAIbHON KOMMYHUKALIUH.

e  (CoBepLICHCTBOBaHME YMEHHUS NPHUMEHSATHh HEBEpOAJbHbBIE CIIOCOOBI
oO01IeHU.

e (CoOBEpLICHCTBOBAaHHWE YMEHHUS OPUEHTHPOBATBCS B  MHUKPO U
MaKpOIIPOCTPAHCTBE.

e dopmupoBaHMe TMpeACTaBICHUH O (UMOIOTUM UYENIOBEKa W
TEHJEPHBIX PA3JIMUMAX MEXKTY JIFOAbMH.

e  dopmMupoBaHHE MPEACTABICHUM O COLMAIBHBIX POJSIX M MOJEIISX
IIOBEJICHMS HA OCHOBE T€HACPHBIX Pa3JINYUU.

e Bocnuranue KYJIBTYPBI MIOJIOPOJIEBOTO MEKIIMYHOCTHOTO
B3aMOJIEUCTBHS.
4. MecTo yueOHOro npeamera B yueOHOM ILIaHe
B cucreme cpeagHero o06miero oOpazoBaHus «buoiorusy,

n3yuyaemasi Ha 0a30BOM YPOBHE, SIBJISIETCS 00s3aTENbHBIM Y4€OHBIM MPEIMETOM,
BXOJISIIIIUM B COCTaB MpeIMETHOM 001acTi « EcTecTBeHHO-HAyYHbIE TTPEAMETHD.

OO6miee 4KciIO YacoB, PEKOMEHJIOBAHHBIX JJIA M3ydeHHs] Ouojoruu — 68
yacoB: B 10 kmacce — 34 gaca (1 gac B Hegemnro), B 11 kmacce — 34 gaca (1 gac B
HEJISTIIO).

5. TIpvMHUMIBLI H HOAXO0ALI K IPOJOHIalUH Y4e0HOr0 MaTepualia

[TponoHranus He IpeAnoJaraeTcs

Il. Copnep:xkanune o0yuenust

1. Conepxanue 00yuyenus 6uosornu B 10 kiacce

Tewma 1. buonorus kak Hayka

buomornss kak Hayka. CBs3bp OHWOJOTMM C  OOIICCTBCHHBIMH,
TEXHUYECKUMU M JIPYTUMU €CTECTBEHHBIMU HayKamu, (Quiocopueit, 3THKOM,
ACTETUKON M mpaBoM. Ponb Ouonoruun B (pOpMUpPOBaAaHMM COBPEMEHHOW HAy4YHOMU
KapTuHbI MUpa. Crucrema OMOIOTHYECKUX HAYK.

Meroabpl MO3HaHUS JKMBOW MpUpOAbl  (HAONIOAEHWE, HKCIEPUMEHT,
OMMCAaHWE, U3MEpeHue, KiaccupuKanus, MOJEIUPOBAHUE, CTATHCTHYECKas
00paboTKa TaHHBIX).

JlemoncTpanuu:

[Toptpets: Y. apsun, I'. Mennens, H.K. Konsuos, /. Yorcon u O.
Kpuxk.

Tabmuiel 1 cxeMbl: «MeToIbl TO3HAHMS JKHBOM TIPHUPOIBD».

JlabopaTopHbI€ U MPAKTUYECKUE PAOOTHI:

[Tpaktuueckas pabora Ne 1. «lcmonp3oBaHue pa3IUYHBIX METOJIOB IMPHU
U3Y4YE€HUU OMOJOTHUYECKUX OOBEKTOBY.

Tema 2. J)KuBble cucTeMBI U MX OpraHU3aIIns

XKusble cucrembl (OMOCHCTEMBI) KaK TNPEIMET H3y4eHUs OUOJIOTHHU.
OTauyme KUBBIX CUCTEM OT HEOPTaHUYECKON TTPUPO/IBI.



CpoiicTBa OuocucteM U HX pa3sHooOpaszue. YPOBHM OpraHu3aluu
OvocucTeM:  MOJICKYJISIPDHBIM,  KJIETOYHBIM,  TKaHEBbI,  OpPraHU3MEHHBIH,
MONYJISIITUOHHO-BUIOBOM, IKOCHCTEMHBIN (OMOT€OIICHOTHYECKUM ), OMOChEepHBIH.

JlemoHcTpanmu:

Tabmuubr u  cxeMbl: «OCHOBHBIE TPU3HAKK KU3HW», «YPOBHH
OpraHu3aluy KUBOU MPUPOIBD».

Oo6opynosanue: mojens MoJiekyisl JJHK.

Tema 3. Xumudeckuii COCTaB U CTPOCHUE KIIETKH

XUMHYECKUN COCTAB KIIETKH. XUMHYECKUE BJIEMEHTBHI: MAaKpPOAJIEMEHTHI,
MUKpO3JIEMEHTBI. Bogia 1 MUHEpaNIbHBIE BEIIECTBA.

OyHKIIMK BOJABI M MHHEPAIBbHBIX BEHIECTB B KieTke. [lomnepxanue
OCMOTHYECKOT0 OaaHca.

benku. CoctaB u cTpoeHue 0eIKoB. AMUHOKHUCIOTHI — MOHOMEPHI OEIIKOB.
He3aMeHnMbIe ¥ 3aMEHHMbIE AMUHOKHUCIIOTBI. AMUHOKHCIIOTHBIN COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOM MOJEKynbl (TIEpBUYHASL, BTOPUYHAs, TPETUYHAS W
YeTBEPTUYHAS CTPYKTypa). XHUMHUYECKHE CBOWCTBa OeikoB. buonoruueckue
byHKIHUU OEKOB.

®epMmeHTHl — Ouonormyeckue Karaiau3artopbl. CTpoeHue QepMmeHTa:
aKTUBHBIA IIEHTp, cyOcTpaTtHas crneuuduuyHocts. KodepmeHTsl. ButamuHsbl.
OTnnuus pepMEHTOB OT HEOPTAaHUYECKUX KaTaIU3aTOPOB.

VYraeBoawsl: MoHOcaxapuabl (TJIOKO3a, pubdbo3a U JAE30KCUpud03a),
aucaxapuibel  (caxaposa, JlakTo3a) W Tosmcaxapuiibl  (Kpaxmall, TJIMKOTEH,
HEeJUII0103a). bruonornyeckue GyHKIMM YTII€BOIOB.

Jlunuasl:  Tpurnuuepuasl, Qocomunuasl, crepouabl. [ HapoPuUIBHO-
ruapopoOHble  cBoiicTBa. buonormyeckne ¢yHkuumu sunuaoB. CpaBHEHUE
YIJ€BOAO0B, OEJIKOB U JIMIHUIOB KaK UCTOUHUKOB YHEPTUU.

Hyxkneunoseie kucnorsl: JIHK u PHK. Hykneoruasr — MoOHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pyukmuu JJHK. Ctpoenue u ¢pynkiuun PHK.
Bunasr PHK. AT®: ctpoenne u GyHKIIHH.

[uromorus — Hayka o kierke. KiietouHas Teopus — MNpuUMEp
B3aUMOJICUCTBUS Ul M (PAKTOB B HAYYHOM IIO3HAHUMU. METONbI H3y4YEHUS
KJIETKHU.

Knerka kak menoctHas »xwuBasg cucrtema. OOmue TPU3HAKH KIIETOK:
3aMKHyTas HapykHasi memOpana, moiyiekyasl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a Oelka.

Tunel KIETOK: syKapuoTHYecKass M mpokapuotuyeckas. OcoOEHHOCTH
CTpOEHHUsI MPOKapHOTUYECKOM KieTku. Kierounas crenka Oakrtepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMSI PACTUTEIILHOM, >XKUBOTHOM W
IrpUOHON KJIETKHU.

[ToBepXHOCTHBIE  CTPYKTYphl ~ KJIETOK  —  KJIETOYHasi  CTEHKa,
TIIMKOKANMMKC, WX ¢yHkuun. [lmazmatuyeckas wmemOpaHa, e€ CBOWCTBA U
dbynkuuu. [uromnazma u e€ opranousl. OqHOMEMOpPAHHBIE OPTAHOUIBI KICTKH:
OIIC, ammapar Tonbmxu, JmM3ocombl. [loTyaBTOHOMHBIE OpPraHOW[bBI KIIETKU:
MHUTOXOHJIpUM, TacTuiabl. [IponcxokaeHne MHUTOXOHIApPUUA W TacTua. Buael



mwiactua. HemeMOpaHHbIE OpraHOWIbI KJIETKUA: PUOOCOMBI, KJIETOYHBIN IIEHTP,
LHEHTPUOJIM, PECHUYKH, KTIYTUKU. OYHKIIMM OPraHOMIOB KIETKU. BKitoueHus.

SAnpo — perynsaTopHbIil eHTp KieTku. CTpoeHue sijapa: sijgepHas 000JI0UKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCnoOpT BEIIECTB B KJIETKE.

JlemoHcTpanuu:

IToptpersl: A. JleBenryk, P. I'yx, T. IlIBann, M. Ilneiaen, P.
Bupxos, Ix. Yorcon, @. Kpuk, M. Yunkuuc, P. ®pankinn, K.M. bap.

Huarpammer:  «PacnpeneneHne XUMHUYECKHX JJIEMEHTOB B  HEXUBOU

IIPUPOIEN,
«Pacrnipenenenmne XMUMUYECKHUX JJIEMEHTOB B ) KUBOM IPUPOJIE».
Tabmuuel u CXEMBIL: «Ilepmonnyeckass TabnMIa  XUMHYECKUX
AIIEMEHTOBY,

«CTpoeHue MoyeKysbl  BOIb», «buocuHTes Oenkay, «CtpoeHue
MOJIEKYJIbI OeJIKay,

«Ctpoenue depmenta», «Hykneunosble kuciotel. JHK», «Ctpoenue
MouiekyJibl ATDy,

«CTpoeHue »yKapuOTHYECKOW KIETKW», «CTPOEHHE >KHUBOTHON KIIETKH,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKWY,
«CTpoeHue sipa KIEeTKn», « Y TIeBOAbD, «JIMIuas.

OOopynoBaHue: CBETOBOM MHUKPOCKON, OOOpYIOBaHHUE AJIA IMPOBEICHUS
HaOJIOJICHUM, WM3MEPEHUM, SKCIIEPUMEHTOB, MHUKPOIpENnapaTbl PaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIJIETOK.

JlaGopaTopHbIe U TPaKTUUECKUE PAOOTHI:

Jlaboparopnass padora No 1. «/3yueHue KaTaJIUTUUECKON aKTUBHOCTHU
(dhepMeHTOB (Ha MpUMEpPE aMuUjIa3bl WU KaTajla3bl)y.

JlabopatopHass pabora Ne 2. «M3ydyeHue CTpoeHHs] KIETOK PACTEHUH,
JKUBOTHBIX W OaKTepHil MOJ, MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpernaparax M HX
OMHCAHUEY.

Tewma 4. KuzHeaesTeIbHOCTD KIETKU

OOmen BemecTB, Wik MeTabonu3M. AccuMmuisanus — (TJIaCTHUECKUIN
OOMEH) W AUCCUMWIAIUS (PHEPreTHYecKuid OOMEH) — JBE CTOPOHBI €IUHOTO
npoiiecca metabonu3Ma. Poib 3aKOHOB COXpaHEHHS BEIIECTB W DHEPTUU B
MOHMMaHUU MeTaboIM3Ma.

Tunel oOmeHa BemiecTB: aBTOTPOPHBIA U rTerepoTpodHblil. Pomb
(dbepMeHTOB B 0OMEHE BEIIECTB U MPEBPALICHUN YHEPTUU B KIIETKE.

®otocunte3. CBeroBas W TemHOBas (a3bl (¢oTtocuHTe3a. Peakuuu
dbotocunTeza. DPphekTuBHOCTH (OoTOCHHTE3a. 3HaAUeHUE (POTOCUHTE3A JJI KU3HU
Ha 3emiie. BausiHue ycnoBuit cpeapl Ha (OTOCHMHTE3 M CHOCOOBI TOBBIIIECHUS
€ro MPOAYKTUBHOCTU Y KYJIbTYPHBIX PAaCTCHUH.

XeMocuHTe3. XeMOCHHTE3UPYIOIIHe OakTepuu. 3HAUCHUE XEMOCHHTE3a JIJIs
YKU3HH Ha 3emIe.

DHepreTUYeCKui oOmeH B KJICTKE. Pacmienienue BEIIIECTB,
BBIJICJICHUE W AKKYMYJIHPOBAaHUE HSHEPTUM B KJIETKE. JTalbl 3HEPreTUYeCKOro
oomena. ['mukomus. bpoxkenue u ero Bumbsl. KuciaopogHoe oOkHCIIEHHE, WIH



KJIeToyHoe abixanue. OxuciaurenbHoe GocopunupoBanne. IHPEKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakuuu wmarpuuHoro cuHte3a. ['eHermueckas uHdopmamus u JIHK.
Peanuzanus reHetuueckoil uHopmanuu B KieTKe. ['eHEeTHYecKUid KOA U €ro
cBoricTBa. Tpanckpunisa — MaTpuuHblii cuHTe3 PHK. Tpancisauus — 6unocunTes
Oenka. Otanbl TpaHcisiuuu. KoaupoBanue amuHoOkuciaor. Ponb pubocom B
OunocuHTe3e Oenka.

Heknerounsle  QopMbl XKuU3HHU — BHUpyChl. VcTopus  OTKpbITHS
BupycoB (/.M. VBanoBckwmii). OCOOCHHOCTH CTPOEHUS W JKU3HEHHOTO ITMKJIA
BUpycoB. baktepumodaru. bomesnu pacteHuid, KHBOTHBIX U  YeJIOBEKa,
BbI3bIBacMble BHUpycamu. Bupyc wummyHonedunura yenoBeka (BUY) -
Bo3Oyautens CIIM/la. OOpaTHas TpaHCKpUNIUSA, peBepTaza W HHTETpasa.
[IpodunakTika pacnpocTpaHEeHUs BUPYCHBIX 3a00I€BaHUN.

JlemoHcTpanmu:

[ToptpeTtsi: H.K. Konsuos, JI.1. UBanosckuii, K.A. Tumupsizes.

Tabmuner u CXEMBIL: «Turbr nuTaHus», «Metabonm3my,
«MUTOXOHAPUSD,

«OHEpPreTHYECKUil oOMeHn», «Xnopomnact»,  «DOToCUHTE?Y,

«Ctpoenne JTHK»,

«Ctpoenue u  (QyHKUMOHUpOBaHME  reHa», «CuHte3  Oenkay,
«['eneTnyeckui Koy,

«Bupycso»,«bakrepuodarn», «CtpoeHue u YKU3HEHHBINM IUKJI BUpYycCa

CII1/la, 6aktepuodaray, «Pemnuxanus JJHK».

O6opynoBaHue: MOJAETU-ANTUIMKAIIAN «YnBoenue JIHK n

TPAHCKPUIILIHS,

«buocuntes 0enka», «CtpoeHue KIeTku», Mmojaeib cTpykrypsl JJTHK.

Tewma 5. PazMHOXEeHNE ¥ MHIUBUTyJIbHOE Pa3BUTHE OPTraHU3MOB

Krnerounslii MUK, WIM KU3HEHHBIA MUK KIeTku. MuTepdaza u MUTO3.
[Ipouieccrl, mpoTekatomue B uHTepdaze. Perumkainus — peakuus MaTpUIHOTO
cuateza JIHK. Crpoenne xpomMocoMm. XpOMOCOMHBIM Ha0Op — KapHOTHIL
JIumiouaHeIi W TaluvIOMJIHBIA ~ XpOMOCOMHBIE  HAOOpBL.  XpOMaTHUbI.
[{uTosiOrMUeCKHE OCHOBBI PAa3sMHOKEHUS W  WHJIUBUIYAJIbHOIO  pPa3BUTHUSA
OpPraHU3MOB.

Henenne kietku — Muto3. Craauu murto3sa. [Ipoueccsl, mpoucxoasnme Ha
Pa3HBIX CTAIUAX MUTO3a. BHOTOTMYECKUN CMBICI MUTO3Q.

[Iporpammupyemasi THOEIIH KIETKU — allonTOo3.

dopMbl  pa3MHOXKEHMSI OPTraHM3MOB: Oecrojoe U IMojoBoe. Bubl
Oecrnojioro  pa3MHOXEHUS:  JIeJICHME  HAJABO€, IOYKOBAaHWE  OJHO- U
MHOTOKJIETOYHBIX, cropooOpa3oBaHume, BET€TATUBHOE pa3MHOXKEHUE.
HcKycCcTBEHHOE KIIOHUPOBAHNUE OPraHU3MOB, €TI0 3HAUYCHUE ISl CEJICKLINH.

[TonoBoe pazMHOKEHHE, €r0 OTINYHS OT OECITONIOTO.

Meiio3. Ctaguu meio3a. IIpoiecchl, MpoUCXOadIlINe HAa CTAaUsAX MeHo3a.
[ToBenenne xpomocoM B Menose. KpoccuHrosep. bBHOIOrMYECKUU CMBICT U
3HA4YEHUE MEN03a.



['ameTorenes — mpouecc 00pa3oBaHUS MOJIOBBIX KIETOK Y YXHUBOTHBIX.
[TonoBBIE K€€3Bl: CEMEHHMKH U SUYHUKU. OOpa3oBaHUE W pa3BUTHE IOJIOBBIX

KJIETOK — ramMeT (CrepMaro30oui], SHMIIEKIeTKa) — CHepMaTOoreHe3 W OOIEeHE3.
OcoOEHHOCTH CTPOCHMS SIUILEKIETOK U crepMaro3ouaoB. OIuiogoTBOpEHUE.
[TapTeHorenes.

NunuBunyanbHoe pa3Butue (OHTOTeHE3). OMOpHUOHAIBLHOE pa3BUTHE
(amOpuorenes). Jrarnbl SMOPUOHATIBLHOTO PA3BUTHSl Y MO3BOHOYHBIX >KUBOTHBIX:
npoOJieHue, racTpyJisius, OpPraHOreHE3. [TocTamOproHaTBHOE
pazButhe. Tumbl MOCTAMOPUOHATBHOTO  PAa3BUTHS:  MPAMOE,  HEMPSMOE
(MmuumHOYHOE). BrmsHME cpenbl HAa pa3BUTHE OPTAaHU3MOB, (DAKTOPHI, CIIOCOOHBIC
BBI3bIBATH BPOKIAEHHBIE YPOACTBA.

Poct u pa3zButue pacteHuid. OHTOreHE3 LIBETKOBOTO PACTEHUS: CTPOCHUE
CEMEHHU, CTA/INU Pa3BUTHSL.

JleMoHCcTpauuu:

Tabmuubr 1 cxembl: «DOpMBI Pa3MHOXKEHHSI OPraHU3MOBY», «JIBoiiHOE
OIUIOJOTBOPEHUE Yy LBETKOBBIX pacTeHWi», «BereratuBHOE pa3MHOXKEHUE
pacTeHuin»,

«/lenenue knerku Oaktepuii», «CTpoeHHUE MOJOBBIX KIETOK», «CTpoeHue
XPOMOCOMBD»,

«Knerounsii ukny, «Permnmukanus JJHK», «Muto3», «Meio3y», «Ilpsmoe
M HenpsiMoe pas3BUTHE», «l'amMeToreHe3 y MIICKONHUTAOMIMX U YEJIOBEKay,
«OCHOBHBIE CTAIMM OHTOTCHE3a».

OGopynoBaHue:  MHUKpPOCKOI,  Mukponpenaparsl  «CriepMaTo30uabl
MJICKOTIUTAIOWIETOY, «SIHIeKIIeTKa MieKonuTaroumeroy, «KapuoknHes B KieTkax
KOpEIlIKa JIyKa», MarHuTHAas MOJEb-alIuIMKauus «/lejieHue KIETKW», MOJIEIb
JIHK, Mmonenb metadazHON XpOMOCOMBI.

JlabopaTopHbI€e U MPAKTUYECKUE PaOOTHI:

JlaGoparopnas pabora Ne 3. «HaGmromeHne MHUTO3a B KIIETKaX KOHYHMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOITpENapaTax».

JlaGoparopnas pabora Ne 4. «l3yueHue CTpOCHHUS IOJOBBIX KIIETOK Ha
rOTOBBIX MUKpOIIpENapaTaxy.

Tewma 6. HacnencTBeHHOCTh M UI3MEHYMBOCTH OPTaHU3MOB

[Ipenmer w 3amaunm reHetuku. lMcropusa pasButuss reHeTHKH. Poiib
IUTOJIOTUM U SMOPUOJIOTHU B CTAaHOBJICHWW TEHETUKHU. BKiaag poCCHMCKUX U
3apyOeKHBIX  YUEHBIX B pa3BUTHUE TEHETUKU. MeETOIbl  T'eHETHKHU
(ruOpUI0JIOTUYECKUM, UTOT€HETUYECKHU, MOJICKYJISIPHO-TEHETUYECKUIN ).
OCHOBHBIEC T€HETUYECKHE MOHATHS. ['eHeTudeckass CMMBOJIMKA, UCIOJIb3yeMas B
CXEMax CKpEIIMBAHUU.

3aKOHOMEPHOCTH  HACJIEIOBaHWsI  TPU3HAKOB, yCTaHOBIIEHHbIE [
Mengenem. MoHOTMOpHUIHOE CKpEIIMBaHUE. 3aKOH €IMHO-00pa3usi THOPUIOB
nepBoro nokoJieHus. [IpaBuno TOMUHHPOBAHUS. 3aKOH PACIICTUICHUS] TPU3HAKOB.
['unioresa yuctotel ramer. [lonHOE ¥ HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe ckpemmuBaHUE. 3aKOH HE3aBUCHUMOTO  HACJIECJIOBAHMS
npu3HakoB.  lluToreHeTHdeckue  OCHOBBI ~ JUTHOPHUIIHOTO  CKPEIIUBAHUA.



AHanuzupyouiee ckpenmpanue. Mcnoap30BaHne aHAIM3UPYIOLIETO CKPEIMBaHUs
JUTsI OTIpEICIICHUsI TEHOTHUIA OCOOH.

CuemsienHoe HacinenoBaHue npusHakoB. Pabora T. Moprana 1o
CUEIJIECHHOMY HacJeJOBaHUIO TeHOB. HapyllleHne ClenieHus reHOB B pe3yJIbTaTe
KPOCCHHI'OBEpA.

XpOMOCOMHAasi TEOPHUSI HACIEICTBEHHOCTH. | eHeTUUeCKre KapThl.

I'eneruka nona. XpoMOCOMHOE ONPENIEIICHHUE T10J1a. AYTOCOMBI U TIOJIOBBIE
XpoMocoMBbI. ['oMoramMetrHeie W rereporaMeTHble opraHu3Mmbl. HacnenoBanue
MIPU3HAKOB, CLICTJIEHHBIX C MOJIOM.

N3MeHUYHUBOCTSD. Bubr W3MEHYUBOCTH: HEHACJIEACTBEHHAS u
HacJICACTBEHHasd. Ponp  cpeapl B HEHACHEICTBEHHOM  M3MEHYMBOCTH.
XapakTepuctuka MOAM(DUKAIMOHHOW W3MEHUYMBOCTH. BapuanMoOHHBIA pAl U
BapualMoHHass KpuBasd. Hopma peakuum npuszHaka. KoJMdecTBEHHBIE U
KaueCTBEHHbIC TMPU3HAKKM U WX HOpMa peakiuu. CBoilcTBa MOIUGMDUKAIIMOHHOU
V3MEHUYUBOCTH.

HacneactBenHasi, WM reHOTUIUYECKasi, U3MEHYMBOCTh. KoMOMHATHBHAS
W3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIlECC — OCHOBA KOMOWHATHBHOMU
U3MEHUYUBOCTU. MyTalimoHHasi u3BMeHUMBOCTh. Kitaccudukanus MyTanuii: TeHHbIE,
XpPOMOCOMHBIE, FTeHOMHBIE. YacToTa U NpU4uHBI MyTaluii. MyTareHHbIe (aKTOPBHI.
3aKOH rOMOJIOTHYECKUX PSAIOB B HaclieIcTBEHHOM n3MeHunBoctu H.M. BaBuiosa.

BuesnepHas Haclie1CTBEHHOCTh U U3MEHYUBOCTD.

I'enetuka yenmoreka. Kapumorun uenmoBexka. OCHOBHBIE METO/bI T€HETHUKH
YeJIOBEKa: TCHECATOTHUCCKNM, OJIM3HEI[OBBIM, IIMTOTCHETHUCCKHI, OMOXMMHYCCKUH,
MOJEKYISApHO-  TeHeTudeckuil.  COBpEMEHHOE  ONpEACIEHHWE  IEeHOTHIIA:
MOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[T11P-anamm3a. HacneacTBeHnsle 3a00€BaHUS YENOBEKAa: TCHHBIC OOJIC3HH,
OOJIe3HU C HACJIEICTBEHHOW MPEIpacloiOKEHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comarnueckue H reHepaThBHble MyTauuu. CTBONOBBIE KJIETKHU. [IpuHIUIIBI
3I0POBOT0 00pa3a KU3HU, TUATHOCTUKHU, MTPOPHIAKTUKA U JICUCHUS T€HETUYECKUX
Oone3Hel. MenuKo-TeHeTUYECKOe KOHCYJIbTUPOBAaHHE. 3HAUYCHUE MEAUITMHCKON
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHUN YEIOBEKa.

JlemoHcTpanmu:

[Toptpetsi: I'. Mengens, T. Mopran, I. nge @puz, C.C.
Yersepuxos, H.B. Tumodees-Pecosckuii, H.1. BaBunos.

Tabmuiet u cxembl:  «MOHOTHOPUAHOE  CKpEIIMBAHUE W €ro
IUTOTCHETUYECKasd OCHOBa», «3aKOH PACHICIUICHUSI W €ro IHUTOTreHETHYeCcKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpeIIMBaHUE,
«lluTonornyeckue  OCHOBBI  JUTHOPUIHOTO  CKpeHIMBaHus»,  «Mehosy,
«B3aumozencTBue aJUIeNIbHBIX TE€HOB», «l'e€HEeTMYecKkue KapThl pPACTEHUM,
JKUBOTHBIX W 4EJIOBEKa», «l'eHeTuka mona», «3aKOHOMEPHOCTH HaCIEIOBaHUS,
CUEIJIEHHOTO0 ¢ TmojoM», «KapuoTuIlbl YelloBeKa U KUBOTHBIX», «Bubl
U3MEHUYMBOCTHY», «MoaudukaroHHas W3MEHYUBOCTH», «HacnmemoBanme pesyc-
daktopay, «I'eHeTrka rpynim KpoBuw», « MyTarimoHHasi U3AMEHUYHUBOCTHY.

O6opynoBanue: MOJIEIU-aNTUINKALIII «MoHnorubpugHOE
CKpEILIMBAHUE,



«Hemnomnnoe JOMUHUPOBAHUEY, «durubpunnoe CKpEILUBAHUEY,
«Ilepekpéct XpoMOocoM», MUKPOCKON MU MHUKpomnpenapat «Jlpozoduna» (HopMma,
MyTaiu GOpMbI KPBUTLEB U OKPACKH Tela), repdapuid «I"opox MOCEeBHOM.

JlabGopaTopHbIe U MPAKTUYECKUE PAOOTHI:

JlaGoparopnas  pabota Ne 5. «M3ydyeHne pe3ysbTaToB

MOHOTHOPUIHOTO W JUTHMOPUAHOTO CKpEHIMBaHUSA Yy Jpo30Quiibl Ha
rOTOBBIX MUKpOIIpENapaTaxy.

Jlabopatopras pabora Ne 6. «M3yueHme  MoAMPUKAIMOHHON
U3MEHYMBOCTHU, IOCTPOCHUE BAPUALIMOHHOTO Psiia ¥ BAPUALIMOHHON KPUBOII».

JlaGoparopnass pabora No 7. «AHamu3 wmytauuid y Jpo3o¢uiasl Ha
TOTOBBIX MHKpOIIpEnapaTaxy.

[Ipaktiueckass pabora Ne 2. «CocraBieHHWE H aHaIU3 POIOCIOBHBIX
YeJI0BEKay.

Tema 7. Cenexuust opranu3moB. OCHOBBI OMOTEXHOJIOTUU

Cenexuusi Kak HayKa U mpolecc. 3apoKICHUE CENEKIUN U IOMECTUKAIIHSL.
VYyenne H.W. BaBunoBa o LeHTpax OpOUCX0XKIECHUS U MHOTOOOPa3usl KyJIbTypPHBIX
pactenuii. LleHTpbl mNpoUCXOXKAEHMS JOMAIIHUX KHUBOTHbIX. CopT, mopoja,
HITaMM.

CoBpeMeHHbIE METOJbl CENEKUMU. MaccoBblii M HMHIWBUIYaJIbHBIN
OoTOOpBl B  CEJEKUUM pacTeHUd M KUBOTHbIX. OIlEHKAa 3KCTephbepa.
brnuskopoacTBeHHOE cKpemuBanne — UHOpUAWHT. Yuctas nuxus. CKpenmBaHue
YUCTBIX JUHUH. ['eTepo3uc, mimm rubpuanas cuia. HepocTBeHHOE CKpeIMBaHUE —
ayTOpuaunr. OtnanéHHas rudpuan3anus u e€ ycrnexu. MICKycCTBeHHBII MyTareHes
U TIONy4YeHUE TMOJIUIUIONI0B. J[OCTMIKEHUS CEeNeKIMH PACTEHHH, YXUBOTHBIX U

MHKPOOPTaHU3MOB.
buoTrexHonorus kak otrpacib MPOU3BOACTBA. [ €HHAsT MHXKEHEpUA. IDTarbl
CO37aHusl PEKOMOWHAHTHOMN JHK 51 TPAHCI€HHBIX OPraHU3MOB.

Knerounass wunHxeHepus.
Knerouneie KynbTypbl. MHKpPOKIOHAIBHOE Pa3MHOXEHUE PACTEHUM.
KionupoBaHue BBICOKOIIPOAYKTUBHBIX  CEJIbCKOXO3SMCTBEHHBIX  OPraHU3MOB.

DKOJIOTUYECKHE U  oTthueckue  mpooinembl. MO  —  reHeTuuyecku
MOAU(PUITUPOBAHHBIC OPTAHU3MBI.
JleMoHCcTpaumu:

[Toptpetsl: H.W. Basuno, M.B. Mwnuypun, I'.[]. Kapneuenko, M.OD.
HBaHOB.

Tabmuupbl U cxembl: kapta «LIeHTpbl MPOUCXOXKACHUS W MHOTr000pa3us
KYJBTYPHBIX pacTeHui», «Ilopoasl  qomamHux KUBOTHBIX»,«CopTa

KYJIbTYPHBIX DPACTCHUI,

«Otnanénnas rubpunuzanus», «Paboter akagemuka M.D. VBaHoBay,
«ITomurongusy,

«O0bekThl OnoTexHosnoruny, «Knerounsie KyJbTYpbl U

KJIOHUPOBAHUEY,

«KoHcTpynpoBaHue U EPEHOC TEHOB, XPOMOCOMY.

ObopynoBaHue: MyJSDKA IUIOJOB M KOPHEIUIONOB AMKUX (opMm u
KYJIBTYPHBIX COPTOB pacTeHuid, repoapuii « CenbCKOX035IICTBEHHBIE PACTCHHS.



JlabopaTopHBbI€ U MPAKTUYECKUE PAOOTHI:

Okckypeusi «OCHOBHBIE METOJBI M JIOCTHDKEHHSI CEJCKUMH PACTEHUA U
KUBOTHBIX  (Ha CEJICKIIMOHHYIO CTaHIHIO, MJIEMEHHYIO bepmy,
COPTOUCHBITATELHBIM ~ y4acTOK, B TEIUIMYHOE XO34WCTBO, JIabopaToOpHIo
arpOyHHUBEPCUTETA WM HAYYHOTO IIEHTPA)».

2. Cnenuguyeckne yHuBepcajJibHbIe Y4eOHbIEC 1eHCTBHS

®  UCIOJIb30BaTh COXpaHHBIE aHAJU3aTOpPbl B PA3JUMYHBIX BHUAAX
JeSITEIbHOCTH;

®  [PUMEHSATH OCA3ATENBHBIN CIIOCO0 BOCTIPUATHS MaTepUaa;

®  TIPUMEHSATH COBPEMCHHBIC cpencTBa KOMMYHUKAITAH u
TU(DIOTEXHUYECKUE CPEICTBA;

®  OCYIIECTBISATH MPOCTPAHCTBEHHYIO OPUEHTUPOBKY;

® [PUMEHATHh MNPUEMBI OTOOpa W CHCTEMAaTH3allMd MaTepuansa Ha
OIIpPENIETICHHYIO TEMY;

®  BECTHU CaMOCTOSITEJIbHBIN MOUCK MH(OpMAIUY;

® 1peoOpa3oBbIBaTh, COXpaHIATH W  IepeaaBatb  MHGOpPMAIIHIO,
MOJIYYCHHYIO B pe3yJIbTaTe YTCHHUS;

® [pUHUMMAaTh Yy4YyacTHE B pPEUEBOM OOLICHUH, COOJIIOJIasi HOPMBI
PEUEBOro ATUKETA;

®  OCYILECTBIATH pPEYEBOM CaMOKOHTPOJIb B Ipolecce ydeOHOH
NESATETLHOCTH U B TIOBCETHEBHOW KOMMYHHUKAITUH;

®  OLICHWBATh CBOIO PE€UYb C TOUYKU 3PEHUSI €€ COACP>KAHUS, SI3BIKOBOTO
oopMieHus;

®  HaxOIWTh TpPaMMATHUYCCKHE W PEYCBbIC OIMMOKH, HEIOYETHI,
UCITPABJIATH UX;

®  IUJIaHUPOBATh, KOHTPOJMPOBATH M OIICHWBATh y4eOHBIC NCHCTBHS B
COOTBETCTBHH C IMOCTABJICHHOM 3a7aueii U yCIOBUSAMH €€ pealn3alluu.

I11. Ilnanupyemblie pe3yjbTaThl 0CBOCHHS MPOTrPAMMBI

1. JInuyHOCTHBIE pe3yabTaThl

JIMYHOCTHBIE pe3yibTaThl OCBOEHUS yueOHoro mnpeamera «buosorus»
JTOJIKHBI OTpaXkaThb TOTOBHOCTh " CHIOCOOHOCTD oOyuaromuxcs
PYKOBOJICTBOBAThCSl  C(OOPMHUPOBAHHOM BHYTPEHHEW TMO3WIIMEH JIMYHOCTH,
CUCTEMOM IIEHHOCTHBIX OpHUEHTAIMi, TMO3UTUBHBIX BHYTPEHHUX YOEKICHUI,
COOTBETCTBYIOIIUX  TPAAUIIMOHHBIM  LEHHOCTSIM  POCCHMCKOTro  0OIlecTBa,
pacuIMpeHne )KU3HEHHOTO ONBbITa U ONBbITa AEATEIBHOCTH B IIPOLIECCE PeaU3alluu
OCHOBHBIX HAMPABJIECHUN BOCIIMTATENBHOMN AESATEILHOCTH, B TOM YUCJE B YaCTH:

1) rpaxaaHCcKOro BOCIUTAHUS:

c(OPMUPOBAHHOCTh TPAXKIAHCKOW TMO3MLIMK  OOydarollerocss  Kak
aKTUBHOTO U OTBETCTBEHHOTO YJIEHA POCCUMCKOIO OOIIECTBA;

OCO3HaHHE CBOUX KOHCTHUTYLUHMOHHBIX TpaB M 00s3aHHOCTEH, yBa)KeHHE
3aKOHA W MPABONOPSIKA;

TOTOBHOCTb K COBMECTHOM TBOPYECKOW JEATEIBHOCTH IIPU CO3LAHUHU
y4eOHBIX MPOEKTOB, PEIICHUN y4eOHBIX M MO3HABATEIbHBIX 3a/1a4, BBHITOJHCHHUH
OMOJOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPEENATh COOCTBEHHYIO MO3MIIMIO IO OTHOIICHHIO K



SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

yMEHUE  Y4YUThIBaTb B  CBOUX  JICUCTBHSIX  HEOOXOJMMOCTH
KOHCTPYKTUBHOTO  B3aUMOJICHCTBUS JIIOJEH C pas3HbIMH  YOEXKICHUSIMH,
KYJbTYPHBIMU HEHHOCTSAMH U COLIMATBHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B MPOLIECCE COBMECTHOTO BBIIOJIHEHUS
y4eOHbIX, TO3HABATEIbHBIX M HCCIEAOBATENbCKUX 337a4, YBaXXUTEJIBHOIO
OTHOUIEHUS K MHEHHUIO ONIMOHEHTOB MpU OOCYXKIECHUU CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOM JIEATEILHOCTH;

2) TATPUOTHYECKOT0 BOCTIMTAHUSI:

c(hOpMHPOBAHHOCTH POCCHICKON TPaXIaHCKOU WJICHTUYHOCTH,
MaTpUOTU3MAa, YBAXKEHUSI K CBOEMY HApOJy, YYBCTBa OTBETCTBEHHOCTH IEpE.
PonuHoM, ropmocth 3a CBOM Kpad, CBOXO PoanHy, CBOW S3BIK M KYyJIBTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOUIEHWE K IMPUPOJHOMY HACIECIWI0 W NaMATHUKAM
MPUPOJIBI, JTOCTHXKEHUSIM Poccum B Hayke, HCKYCCTBE, CIOPTE, TEXHOJOTHUSX,
TpyZe;

CIIOCOOHOCTh OIIEHMBATHh BKJIAJl POCCUMCKUX YYEHBIX B CTAHOBJICHUE U
pa3BuUTHE OMOJIOTMM, TMOHUMAHMS 3HAUYECHUS OHWOJOTMHM B IMO3HAHMM 3aKOHOB
MPUPOJIBI, B )KU3HU YEIOBEKA U COBPEMEHHOT'O OOIIECTBA;

uaerHas yoexxJIEHHOCTh, TOTOBHOCTh K CIY>KeHHIO U 3amure OTeuecTna,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) AYXOBHO-HPABCTBEHHOI'0 BOCITUTAHMS:

OCO3HAaHWE JYXOBHBIX LIEHHOCTEHd POCCUKCKOIO HAPOJa;
c(hOpMUPOBAHHOCTh  HPABCTBEHHOTO CO3HaHWS, ATUYECKOTO
MOBEJICHUS;

CIIOCOOHOCTH OIEHMBATh CUTYAIlMIO U MIPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHY;

OCO3HaHHWE JIMYHOTO BKJIAJa B TOCTPOCHHE YCTONYMBOTO OyayIIEro;
OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJHUTENSAM, CO3JaHUIO CEMbH Ha
OCHOBE

OCO3HAHHOI'0 MPUHATHUS LIEHHOCTEU CEMEWHOW JKM3HU B COOTBETCTBHUM C
TpaauusMu Hapo10B Poccuu;

4)  3cTEeTHYecKOro BOCIMTAHHUS:

ACTETUYECKOE OTHOIIEHHUE K MUPY, BKIIOUask ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHU;

IIOHUMAHUE HOMOLMOHAIBHOIO BO3JIEUCTBUS KHUBOM MNPUPOABI U €€
[IEHHOCTH, TOTOBHOCTh K CaMOBBIPDOKECHHIO B Pa3HBIX BHJIaX HCKYCCTBA,
CTPEMJICHUE TIPOSIBIISITH

KauyeCcTBa TBOPUECKOM JIMYHOCTH;

5) ¢usuyeckoro BocnuTaHusi, GOPMUPOBAHUS KYJIbTYPbI 310POBbSI
U SMOLUMOHAJIBHOIO 0JIATOMOJIYYHS:

MOHUMAHUE W peanu3alus 370pOBOTO W 0e30macHOro obpasa KU3HU
(3m0poBO€  mMUTaHWE, COONIOJICHWE TUTMEHWYECKUX TPaBUI U HOPM,
cOQIaHCUPOBAHHBIM PEKUM 3aHATUH MW OTIbIXa, peEryspHas Qu3ndecKas



aKTUBHOCTb), OEpPEXHOTr0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOILIEHUS K
COOCTBEHHOMY (hM3MUECKOMY U TICUXUYECKOMY 3/I0pPOBBIO;

NOHUMAHUE UEHHOCTH TMPaBUJI HWHIAWBHAYAJbHOIO M KOJUIEKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 37[0POBBIO U KU3HU JIIOICH;

OCO3HAHHWE  TIOCIEACTBUM U  HEOPUATUA  BPEAHBIX  IMPUBBIUEK
(yrnorpe06aeHus aJKoroJisi, HAPKOTUKOB, KypeHHSI );

6) TpPYAOBOro BOCIIMTAHMS:

TOTOBHOCTb K TPYyZly, OCO3HaHHE LIEHHOCTH MaCTE€PCTBA, TPYI0JIIO0UE;

TOTOBHOCTh K AKTUBHOM J€ATEIBbHOCTH TEXHOJOTHMYECKOW M COIMAIbHON
HAIpPaBIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSTEIHHO
BBIIIOJIHATH TAKYIO I€SITEIIbHOCTB;

UHTEpEC K pasmu4HbIM cdepaM NpoPeCcCHOHATBHON NIeATeIbHOCTH,
YMEHHUE COBEPIIATh OCO3HAHHBIN BBHIOOp Oyayiiel npodeccur U peaan30BbIBATh
COOCTBEHHbIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0 M CcaMOOOpa3oBaHUIO HA
IPOTSKEHUH BCEU JKU3HU;

7)  IKOJIOTHYECKOTO BOCIIHTAHHUS:

HKOJIOTMYECKU 1IEJIeCO00pa3HOe OTHOUIEHHE K NMPUPOAE KaK HMCTOYHHUKY
YKU3HM Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHNS;

HOBBIIIEHUE YPOBHS 3KOJOTHYECKOW KYJbTYpbl: NMPUOOPETEHUE OIbITA
IUIAHUPOBAHUS TOCTYIKOB M OLEHKM MX BO3MOXXHBIX MOCIEACTBUNA IS
OKPYKaIOIIEH CPEIbI;

OCO3HaHMEe I100aIbHOrO XapakTepa 3KOJOTMYECKHX MpoOJieM U MyTel ux
pelleHus;

CIIOCOOHOCTh HMCIOJIB30BaTh MPUOOpETaeMble MPU H3YYEHUU OUOJIOTHH
3HAHMSI U YMEHMS MpPU pEUIEHUU MpoOJieM, CBS3aHHBIX C PalMOHAIBHBIM
IPUPOJIOTNIOIb30BaHUEM  (COOJIIOJIGHUE TMpaBUl  TOBEJIEHUS B IPHUPOJE,
HaIIpaBJICHHBIX HA COXPAaHEHHE PABHOBECUS B 3KOCHCTEMAaX, OXpPaHy BHIOB,
AKOCHUCTEM, Orochepnl);

AKTUBHOE HEINpUITUE JCUCTBUM, NPUHOCAIIMX BPEH OKpYkKAIOLIEH
IPUPOJIHON cpefie, YMEHUE NPOrHO3UPOBAaTh HEOJIArOMpUSATHBIE SKOJOTHUYECKHE
NOCJIEICTBUS PEANPUHUMAEMBIX ACHUCTBUI U PEIOTBPAILATD UX;

HaJU4M€ pa3BUTOrO 3KOJOTMYECKOIO MBIIUICHHS, SKOJIOTHYECKON
KyJbTYphl, ONBITA JEATEIBHOCTH 3SKOJOTUYECKOW HANpaBICHHOCTHU, YMEHUS
PYKOBOJCTBOBaTbCS HMMHM B  [IO3HABAaTEIIbHOW,  KOMMYHHKAaTHUBHOW U
COLIMAJIBHOM TMPAaKTUKE, TOTOBHOCTH K yYaCTHUIO B MPAKTUYECKOH AESITEIbHOCTU
HKOJIOTUYECKON HANPABICHHOCTH;

8) eHHOCTH HAYYHOTO NMO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAyKH M OOIIECTBEHHON NMPAaKTHKH, OCHOBAHHOTO Ha JHAJIOre
KYJIBTYP, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUDE;

COBEPILIEHCTBOBAHUE SI3bIKOBOM M YMTATENILCKOW KYJbTYpPbl KaK CpeIcTBa
B3aUMOJIEUCTBUS MEXY JIFOABMU U TIO3HAHUS MUPA;

MOHMMAaHHUE cHeuu(PUKUd OMOJIOTMM KaK HayKH, OCO3HaHUS €€ poiu B
(GbopMUpOBaHUN PALIMOHAIBHOTO HAy4YHOTO MBIIJIEHUS, CO3JaHUU



LEJIOCTHOTO TPEJICTaBICHUs] 00 OKPYXKarolleM MUPE KaK O €IUHCTBE MPHUPOJIbI,
4eJl0oBeKa M OOIIECTBA, B MO3HAHUM NPUPOAHBIX 3aKOHOMEPHOCTEH M pEILICHUU
po0JieM COXpaHEHHUs IPUPOJTHOTO PABHOBECHS;

yOex1EHHOCTh B 3HAUMMOCTH OMOJIOTUU JJI1 COBPEMEHHOMN LIUBUIIM3AINN:
o0ecrieyeHrss HOBOTO YPOBHSI Pa3BUTUSI MEIWLIMHBI, CO3/1aHME NEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX pellaTb pPECYpCHblE  MPOOJIEMBl  pa3BUTHSA
4eJI0BEYECTBA, TOMCKA MyTEN BBIXOJa U3 INI00AIBHBIX SKOJOTMUECKHUX MPOOJIeEM U
o0ecriedyeHuss MepexoJa K  yCTOHYMBOMY  pPa3BUTHIO,  PALMOHAIBHOMY
UCIIOJIb30BAHUIO TMPUPOAHBIX PECypcoB U (HOPMHUPOBAHHIO HOBBIX CTaHAApPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TOJYYEHHH OWOJIOTMYECKUX 3HAHUU B ILEIIX
NOBBIIIEHU OOHIEH KyJbTYphl, €CTECTBEHHO-HAYYHOM TIPAaMOTHOCTH, Kak
COCTABHOM YacTH (PYHKIMOHAJIBHOM I'PaMOTHOCTU oOydarouiuxcs, popmMupyeMoi
IpU U3Y4EHUH OMOJIOTHH;

NOHMMAHHE CYIIHOCTH METOJ/IOB IIO3HAHMSI, HCIIOJIb3YEMBIX B ECTECTBEHHBIX
HayKax, CIOCOOHOCTH MHCIIO/Nb30BaTh IIOJIydaeMble 3HaHWsS JUIs aHajau3a MU
OOBSICHEHUS SIBJICHUN OKPYXKAIOIIEr0 MUpa M MPOUCXOIAUINX B HEM M3MEHEHU,
YMEHHE JeNlaTh 0OOCHOBaHHBIE 3aKJIIOYEHUS HA OCHOBE HAay4YHBIX (aKTOB U
UMEIOIINXCS JAHHBIX C LEJBIO ITOJIYYEHUsS JOCTOBEPHBIX BBIBOIOB;

CIOCOOHOCTh CaMOCTOSITEIBHO MCIIOJIb30BATh OMOJOTMUECKUE 3HAHUS IS
penieHus Npo0JieM B peabHbIX KU3HEHHBIX CUTYalUsX;

OCO3HaHHUE LIEHHOCTU HAYYHOU AEeSATENbHOCTH, TOTOBHOCTh OCYILIECTBIISATh
MPOEKTHYIO M HUCCIIEIOBATENBCKYIO AEATEIbHOCTh MHIUBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CIHOCOOHOCTh K HENpPEphIBHOMY OOpa30BaHUIO U
caM000pa30BaHUI0, K AKTUBHOMY IMOJYYEHUIO HOBBIX 3HAHUW MO OWOJIOTUU B
COOTBETCTBHHM C KU3HEHHBIMH MOTPEOHOCTSIMH.

CrnenuajbHble TUYHOCTHBIE PE3yJIbTAThI:

® YMEHHME COINOCTABJISTH 3PUTEIBHBIE BIIEYATICHUS C  y4ETOM
MOJIyYEHHBIX 3HAaHUH 00 OCOOEHHOCTSIX CBOETO 3PUTEIBLHOTO BOCHPUSTHS, Ha
OCHOBaHUM C(OPMHUPOBAHHBIX TMPEACTABICHUI O TMpeaMeTax U SBICHUSIX
OKPY’KAIOIIEH ICMCTBUTEIILHOCTH;

®  cpOopMUPOBAHHOCTh MOTHUBALMU K OOYYEHHIO U II€JIEHAIPaBICHHOU
IIO3HABATEJIbHOM AESITEIBHOCTH;

®  CIOCOOHOCTh OCO3HABATh CEOS YaCThIO COLIMYMA;

®  CIOCOOHOCTh K OCMBICIEHUIO U JuddepeHtnand KapTuHbl MUpa, €€
BPEMEHHO-TIIPOCTPAHCTBEHHOM OpraHu3aliy;

®  [PUHSATUE COOTBETCTBYIOLIMX BO3PACTY LEHHOCTEM M COIMAIbHBIX
poJei;

® yMEHHME OILICHMBaTh C TMO3MUIMI COLMAIBHBIX HOPM COOCTBEHHBIE
MOCTYIIKH U MOCTYIKU APYTUX JHOJEH;

®  HMOIMOHAIBHO-IIEHHOCTHOE OTHOIIEHHWE K OKPYKalIlIel cpele,
HEOOXOJMMOCTHU €€ COXPAHEHUS U PaIlMOHATBHOIO UCIIOJIb30BaHUS;

® yMeHue (QOPMHUPOBATH 3CTETUUYECKHE YYBCTBA, BIEYATICHUS OT
BOCIIPUSITHUS IPEIMETOB U SIBJICHUI OKPYKAIOIIET0 MUPA;



®  TOTOBHOCTh K OCO3HaHHOMY BbIOODY AaiibHEHIIEH MPodhecCnOHaATbHOMN
TPaeKTOPUH B COOTBETCTBUU C COOCTBEHHBIMH MHTEPECAMU U BOZMOXHOCTSIMHU.

2. MertanpeaMeTHble pe3yJbTaThI:

MeranpeaMeTHble  pe3ysibTaTbl ~ OCBOEHHUSI ~ y4eOHOro  mpeaMmera
«buonorusi» BKIIOYAIOT: 3HA4YMMble i1 (OPMHPOBAHUS MHUPOBO33PEHUS
oOydJarommxcs  MEXKIAUCHUIUIMHAPHBIE  (MEXKMpeIMeTHble)  OOIlleHayYHbIe
MOHATHUS, OTpaXarolUe IeJIOCTHOCTh HAay4YHOW KApTUHBI MUpa U cHenuduky
METO/IOB [TO3HAHHUSI, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPTHS,
SBJICHUE, TPOIIECC, CHUCTeMa, Hay4dHbId (akT, PUHLINII, TUIIOTE3A,
3aKOHOMEpPHOCTb, 3aKOH, TEOpHUs, HCCIEI0BaHNE,HAOIIIOICHUE, U3MEPEHHUE,
AKCHEPUMEHT U JIPYTUX), YHUBEPCAIbHbIC yUeOHbIC NEUCTBUA (MO3HABATEIbHBIC,
KOMMYHHUKATHBHBIC,  PETYyJISTHUBHBIE),  oOecrneunBamomue  (HOpPMUPOBAHHE
(GYHKIHMOHAJIBHOM TPaMOTHOCTH W COLMAIBHOW KOMIIETEHIIMH OOYyYaroIIuXcs,
CHOCOOHOCTh OOYYarOIIMXCSl MCIOJB30BaTh OCBOCHHBIE MEXAMCLUIIMHAPHBIE,
MHUPOBO33pEHUYECKHE 3HAHUS W yHHUBEPCAIbHbIE ydeOHbIE JICHCTBUS B
MO3HABATEIbHON U COLMAIIBHON MPAKTHKE.

CneunnajnbHble MeTaNpPeAMETHbIE Pe3YJIbTATHI:

®  yYMEHHE HUCIIOJIb30BaTh COXPAHHBIE AHAIM3ATOPHI B PA3IUYHBIX BUAAX
NEATEIbHOCTH;

®  [PUMEHATh 3PUTEIbHO-OCA3ATENbHBIM Ccroco0 o0cieqoBaHUS U
BOCIIPUATHS;

®  yMEHHME IOJIb30BAaThCA COBPEMEHHBIMU CPEACTBAMU KOMMYHHKAIUH,
TU(DIOTEXHUUECKUMU CPEJCTBAMHU, TPUMEHSIEMBIMU B y4eOHOM IPOLIECCE;

®  yMEHHE IJIAaHUPOBAaTh MPEAMETHO-NIPAKTUYECKHUE ACHCTBUS C yUYETOM
MMEIOILETOCS 3PUTENIBHOIO TMAarHo3a B COOTBETCTBHUHM C IMOCTABICHHOM 3a/1auei;

®  yMEHHE MPOSIBIIATh B KOMMYHUKATUBHOUN JEATEIbHOCTU, aJICKBaTHBIC
CUTYalllH, HeBepOatbHbIe (HOPMBI OOIIICHNUS;

®  yMEHHUE BECTH CaMOCTOSITEJIbHBIN TOUCK WH(OPMAITNY;

® CroCOOHOCT, K TMpeoOpa3oBaHMIO, COXPAHEHUID W  Tepenaye
uH(pOpMaIUK, MOTYyYEHHON B pe3yJIbTaTe YTCHUS WIH ayJAUPOBaHMUS;

®  CIOCOOHOCTh Y4YacTBOBaTh B PEUYEBOM OONICHHH, COOJO/Iasi HOPMBI
pPEYEBOI0 ATUKETA, aIEKBATHO UCIIOIb30BaTh )KECThl U MUMUKY;

®  CcrnocoOHOCTh OIIEHUBATh CBOIO PEeUb C TOUKH 3PEHHUS €€ COAEepKaHMUs,
SA3BIKOBOTO O(POPMIICHHUS;

®  yMEHHUE HaXOJUTh T'PaMMAaTUYECKHE U PEYEBbIC OIIMOKH, HEIOYETHl,
UCIIPABJISTh UX;

® yMEHHME IUIAHMPOBATh, KOHTPOJIUPOBATb M OLECHUBATH Yy4eOHbIE
JNEUCTBUSL C YYETOM, HMEIOIIErocsl 3pUTEIBHOrO JMAarHo3a B COOTBETCTBHM C
IIOCTABJICHHOW 3a/1a4€il U yCIOBUSAMU €€ peaIn3aluu.

3. IlpenmerHble pe3yJibTAThI

[IpeameTHbie pe3ynbTaThl ocBoeHHs mporpamMmbl COO mo Owonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT chenupuueckue Juisi ydyeOHOro TmpeaMeTa
«buonorus» HayuyHble 3HaHHUA, YMEHUS U CIOCOOBI  JIEHCTBUH  IIO
OCBOGHHUIO,  HHTEpIpETaIi ¥ NMpeoOpa30BaHUIO 3HAHUM, BUABI ACSITEIbHOCTU
M0 TOJYYEHUI0 HOBOTO 3HAHUS W MPUMEHECHHIO 3HAHWW B PA3JIMYHBIX y4eOHBIX



CUTyallWsIX, a TaKKe B pEaJbHBIX JKU3HCHHBIX CHUTYyaIlUsIX, CBS3aHHBIX C
ouonorueil. B mporpamMMe mpeaMeTHBIE pe3yabTaThl MPECTaBICHBI 1O TOAaM
oOy4eHus.

[IpenMeTHBIC pe3ynbTaThl OCBOEHUS yueOHOTO TipeameTa «buomorus» B 10
KJ1acce JODKHBI OTPaXKaTh:

®  chopMUPOBAaHHOCTH 3HAHUUA O MECTE€ W POJU OMOJIOTHMH B CUCTEME
HAy4YHOTO 3HAaHMUS ECTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTUHBI MHUpA M HAYyYHOIO MHMPOBO33PEHHS, O BKJIAJC
POCCUHCKUX U 3apyOEKHBIX YUYEHBIX- OMOJOrOB B  pa3BUTUE  OHOJIOTUH,
GYHKIIMOHATFHOW TPaMOTHOCTH HYEJIOBEKA [IJISl PEIICHHUS KU3HCHHBIX 3a71a4;

® yMEHHE paCKphIBaTh COJIEp)KaHHE OWOJIOTHYECKUX TEPMHHOB U
MOHSATUM: JKU3Hb, KJIE€TKA, OpraHu3M, MeTadoiau3M (0OMEH BELIEeCTB U
MIPEBPAIICHUE YHEPTHH), TOMEOCTa3 (CaMOpETYJIAINKs), YPOBHEBAsS OpPTaHHU3AIUs
KUBBIX CHCTEM, CaMOBOCIPOHM3BEICHHE (PEMPOAYKIIHSA), HACICACTBEHHOCTD,
W3MEHYHUBOCTD, POCT U PA3BUTHUC;

®  yMEHHE u3jaraThb OMOJIOTUYECKUE  TEOPHUH (k1eToyHas,
XpPOMOCOMHasI, MyTallMOHHAsA, IEHTpaJbHAsl JI0rMa MOJEKYJISIPHOH OHOJIOTHN),
3akoHbl (I. Mennens, T. Moprana, H.W1. BaBunoBa) u ydenuss (o LeHTpax
MHOTO00pa3usi U TMPOUCXOXKJECHUS KyIbTypHbIX pactenuid H.M. Babuiosa),
ONPEAEATh T'PAHULBI UX IPUMEHUMOCTH K )KUBBIM CUCTEMAaM;

L4 YMCHHUC BJIAJACTb MCTOAJAMH HAYYHOI'O IIO3HAHHUA B OMOJIOTHH:
Ha6.]'IIOI[eHI/Ie N OIMHUCAHHC KUBBIX CUCTCM, IIPOLCCCOB H ﬂBJ’ICHHfI, opraHnu3anusa 1
IIPOBCACHUC OMOJIOrNYECKOr0 9KCIICPHUMCHTA, BBIABHMKCHUC THUITIOTC3hI,
BBIABJICHHUC 3aBHCHUMOCTH MCKAY HCCICAYCMBIMHN BCIWMYWHAMU, 00BSICHECHHE
MOJYYCHHBIX PE3YJIbTaTOB, HCIIOJIb30BAHHBIX HAYYHBIX HOHHTHfI, TCOpI/Iﬁ nu
3aKOHOB, YMCHHMC ACJIaTb BBLIBOJbI HA OCHOBAHHWH IIOJYYCHHBIX PE3YJILTATOB,

® yMEHHE BBIJCIATh CYIIECTBEHHBIC TPU3HAKH BHUPYCOB, KIETOK
IPOKAPUOT M DYKAPHOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTaHH3MOB,
OCOOEHHOCTH MPOLIECCOB: OOMEHA BEIIECTB M MPEBPAIICHUS HEPTUHU B KIETKE,
doTOoCHHTE3a, IUIACTUYECKOTO U AHEPTreTUYECKOTO oOMeHa,
XEMOCHHTE3A, MUTO3a, MeHo03a, OIUIOJOTBOPEHHUS, PA3MHOXKEHUS,
WHIMBHUIYAJILHOTO Pa3BUTHsI OpraHu3Ma (OHTOTEHE3);

® yMEHHWE TPUMCHATH TIOJYYCHHBIC 3HAHUS [JI1  OOBSICHEHHS
OMOJIOTMYECKHUX TPOILIECCOB U SBIICHHUH, JUIS PUHATHS TPAKTUUCCKUX PEIICHUN B
ITOBCETHEBHOM KU3HHU C IIEIbI0 0OCCIICUCHHSI 0€30IaCHOCTH CBOETO 3JI0POBBS U
3JIOPOBBSI OKPYKAIOIINX JIFOCH, COOIOICHUS HOPM TPAMOTHOTO TOBENICHUS B
OKpYXaloIel MPUPOTHON cpejie, MOHUMaHUe HEOOXOAMMOCTH HCIIOIh30BAHUS
JIOCTUKEHUM COBPEMEHHOM OHOJOTMM M OMOTEXHOJOTHUN ISl PallMOHAJIBHOTO
MIPUPOIOTIOIB30BAHNS;

®  yMEHHME pellaTh AJIEMEHTapHbIE N'eHETUYECKHE 3aJlayd Ha MOHO- U
JUTUOPUIHOE CKpEIIMBAaHKUE, CIICTUICHHOE HACJIeI0BaHUE, COCTAaBJISATh CXEMBbI
MOHOTHOPUJTHOTO CKpEIIMBAHUS IS MPEJICKa3aHusl HACIeAOBaHUS MPU3HAKOB y
OpraHU3MOB;



®  yMEHHUE BBIMOJHATH JIA0OPATOPHBIE H MPAKTUYECKUE PAOOTHI,
co0Jro1aTh IpaBujia Ipu padboTe ¢ y4eOHBIM U JJaOOpaTOPHBIM 000PYI0BAHUEM;

®  yMEHHUE KPUTHUYECKU OIEHUBATH U MHTEPIPETHUPOBATH MHPOPMAIIUIO
OMOJIOTUYECKOTO  COJIEPKAHMsI, BKIIOYAIONIYIO T[ICEBJIOHAYYHbIE 3HAHUS W3
Pa3IMYHBIX UCTOYHUKOB (CPEJCTBAa MacCOBOM MHGOPMAIIMH, HAYYHO-TIOMYJISIPHbBIE
MaTepHuaibl), 3THUYECKHE AacCHEeKThl COBPEMEHHBIX HCCJEJIOBAHUM B OHOJIOTHU,
MeJUIMHE, OMOTEXHOJIOTUH;

®  yMEHHUE CO3/]aBaTh COOCTBEHHbIE MUChbMEHHBIE U YCTHBIE COOOIICHHS,
0000111as1 OMOJNOTMYECKYI0 UH(MOPMAIUIO U3 HECKOIBKUX MCTOYHUKOB, TPAMOTHO
UCIT0JI30BaTh MOHATUIHBIN anmapat OMOJOTUH.
CneunajibHble NPeAMeTHbIE Pe3yJbTAThI:
ChopmupoBaHHOCTh CHENIM(PUUESCKUX YUEOHBIX HABBIKOB M CHEIUATBHBIX
KOMIIETEHIIUM: paboTa CcO CHENUaIbHOM aJanTUPOBAaHHON HAIJISIAHOCTHIO,
MH(pOpMAIIMOHHBIE, KOMMYHUKATUBHBIC U TUPIOTEXHUUECKNE KOMIIETEHIIUH.



IV. TemaTnueckoe niiaHMpoBaHUE

Tembl, pa3aeJibl

OcHOBHOE coep:KaHue
(KOJIM4Y€eCTBO 4aCOB)

OcHoOBHBIE BUABI IEATEJIbHOCTH 00y4AIOIINXCS

Tema 1. buoJsorus
KaK HayKa

1.1 buonorus B
CHUCTEME HayK

buonorus kak Hayka. CBsi3u OUOJIOTUU

C OOIIECTBEHHBIMU, TEXHUYECKIUMH U
JIPYTUMHU €CTECTBEHHBIMHU HayKaMU,
dunocodueii, penuruei, STUKOM,
ACTETUKOMN U TIpaBoM. Posis Guosioruu

B ()OPMHUPOBAHUHN COBPEMEHHON HAyYHOMH
KapTuHbl Mupa. Cucrema OMOJIOTUYECKUX
HayK.

(1)

PackpeiBaTh conep:kaHue TEPMUHOB U MMOHATHHI: HAYYHOE
MHPOBO33pEHNE, HayYHasl KAPTUHA MUAPA, HAYYHBIN
METOJ, TUIOTE3a, TEOPHSI, METOABI HCCICAOBAHUS.
XapakTepu3oBaTh OUOJIOTHIO KaK HAYKY, €€ MECTO U POJIb
Cpeau IpyIruX €CTECTBEHHBIX HayK. [lepeunciars
pa3zieiibl OMOJIOTUN B COOTBETCTBUE C 00bEKTaMU
u3ydeHus. HaspiBaTh BaxKHEHIINE OTPACIIU
OMOJIOrMUYECKUX 3HAHUH U 3a7a4u, CTOSINE ITepea
ouonoruei XXI B.

1.2 MeToabl
MMO3HAHUS
JKUBOH
TIPUPOJIBI

MeTtoabl MO3HAHUS KUBOU ITPUPOIBI
(HabsroieHre, SKCIIEPUMEHT, OMUCAHUE,
U3MepeHue, KiiaccupuKaIus,
MOJICTTUPOBAHUE, CTATUCTUYECKAS
00paboTKa JTaHHBIX ).

(14.)

PackpeiBaTh conep:kaHue TEPMUHOB U IIOHATUI: HAYYHBIN
METOJ, METOJbI UCCIIEAOBAHUS.

XapakTepu3oBaTh OCHOBHBIE METO/IbI

MO3HAHMS )KUBOM MPUPO/Ibl: HAOIIOACHHE, SKCIIEPUMEHT,
OTKCaHue, U3MEPEeHne, KilaccupuKaius, MoAeIMpOBaHuUE,
CTaTUCTHYECKasi 00pabOTKa TaHHBIX




Tema 2. ’/KuBrble
CHCTEMBI H X
OpraHu3anus
2.1
buonornueckue
CHCTEMBI,
MPOLIECCHI U UX
W3y4YCHUE

Kubie cuctembl (OMOCHUCTEMBI) Kak
MpeAMET U3y4eHUs OUOJIOTHH.
OTnuyue )XKUBBIX CUCTEM

OT  HEOPraHUYeCKOW  TPHUPOJBI.

CpoiicTBa  OmocucteM H  HX
pazHooOpasue.
YpoBHHN OpraHu3aINH OrocucTeM:

MOJIEKYJISIPHBIN, OpraHOUHO-

KJIETOYHBI, OPTaHU3MEHHBIN,
MOMYJIALIMOHHO-BUIOBOM,

OKOCUCTEMHBIN  (OMO-T€OIEHOTUYECKUIN),
o6rochepHbIH.

Hayku, wusyuaromue OHOCUCTEMBI

Ha pa3HbIX YPOBHSIX OpraHU3allUH.

(14)

PackpeiBaTh comepKaHM€ TEPMMHOB W IOHATHM:
cucreMa, OMOJIOTUYECKass CUCTEMA, HJIEMEHTbI CUCTEMBI,
CTpyKTypa OHOCHCTEMBI, CBONCTBA JKHUBBIX CHCTEM,

OOMEH BEIIEeCTB, pa3MHOXEHHE, PpOCT, pa3BUTHE,
HACJICJCTBEHHOCTh, HW3MCHUYHMBOCTH, Pa3ApaKUMOCTD,
DHEPTrO3aBUCUMOCTh, YPOBHU OpTraHW3allUd  JKU3HU
(buocucrtem).

XapakTepu3oBaTh MPHUHITUIIEI OPraHU3AIMU OHOCHUCTEM:
OTKPBITOCTb, BBICOKAs YIOPSA0YCHHOCTD,

CaMOPETYJISLINS, HEPAPXUYHOCTD.

[lepeuncnsaTs yHUBEpPCAIBHBIE CBOMCTBA KWUBOIO:
€MHCTBO XMMHUYECKOTIO COCTaBa, Pa3apaKUMOCTh,
JIBUKEHUE, TOMEOCTa3, pPOCT M  Pa3BUTHE,
HACJIEICTBEHHOCTh, HW3MEHYUBOCTb, HBOJIFOLUS
(mpucnocobyieHne K H3MEHSIOMIUMCST YCIOBHSIM).
[IpuBOoAUTH PUMEPHI OMOCUCTEM PA3HOTO YPOBHS
OpraHu3allid U CPaBHUBATh IMPOSIBJICHUS CBOWCTB
’KUBOTO Ha PAa3HBIX YPOBHSX.

XapakTepu30oBaTh OCHOBHBIE MPOLIECCHI, MPOTEKAIOIINE B
ouocucTemax:

OOMEH BEIECTB U MPEBpAILECHUE DHEPruu,
CaMOBOCIPOU3BEACHHUE, caMOperyJisiuus,
pa3BUTHE.

Coburonath mpaBuiia OEpeKHOTO
OTHOILIEHMS K KUBOU IPUPOJIE




Tema 3.
XuMu4eckuu
COCTAB U CTPOEHME
KJIETKH

3.1 Xumuueckuit
COCTaB KJICTKH.
Bona u
MHHEpPAJIbHBIE COJIU

XHUMUYCCKUHN COCTaB
XHUMHUYECKHE JIEMEHTHI:
MAaKpO3JIEMEHTHI, MUKPOIJIEMEHTHI.
Bopa u MuHepaibHbIEC BEIIECTBA.
@DYHKIUKM BOABI W  MHUHEPAJIbHBIX
BemecTB B kierke. [logaepkaHue
OCMOTHYECKOro OajiaHca.

(14.)

KJICTKH.

PackpeiBaTh conepKaHuE€ TEPMHHOB W IOHATHM:
AJIEMEHTHI-OMOTEHBI, MaKpO3JIEMEHTHI,
MUKPOAJIEMEHTHL; MUHEpaIbHbIC BEIECTBA,
MOJIEKyJ1a BOJBI KaK JUIOJb, BOJOPOJIHBIC CBSI3U;
ruAporibHbBIE U THAPOGOOHBIC BEIICCTRA.

Jloka3pIBaTh €IMHCTBO AJIEMEHTHOTO COCTaBa KaK OJTHO M3
CBOMCTB KUBOTO. PactipenensiTe XUMUYECKUE 3IIEMEHTHI
0 TpylmaM B 3aBUCUMOCTH OT KOJMYECTBEHHOTO
IPEJICTABUTENILCTBA B OPraHU3ME; XapaKTepU30BaTh
POJIb OTAEJIbHBIX JIEMEHTOB.

BBIABIATH CBSI3b MEKIY COCTABOM,
CTPOECHUEM MOJIEKYJIBI XUMUYECKOIO COEIMHEHHUS U €ro
(GYHKUMSIMU B KJIETKE

3.2 benku. Cocras
U CTPOEHUE OENKOB

benku. CoctaB u cTpoeHue OEJIKOB.
AMMWHOKHUCIIOTHI — MOHOMEPBI OCJIKOB.
He3zamenumeble u 3aMeHUMBIE
AMUHOKUCIOTHI. AMHUHOKHUCIIOTHBIH
COCTaB. YPOBHU CTPYKTYPBI OEITKOBOI
MOJICKYJIbI (TTepBUYHAS, BTOPHYHAS,
TPETUYHAS U YETBEPTHUUHAS CTPYKTYpa).
XVMHUUYECKHE CBOMCTBA OEITKOB.
buonornueckue QyHKIMHU OETIKOB.

(14.)

PackpriBaTh cojepkaHue TEPMUHOB M TOHATHIA: OCNKH,
MOJIUMEPHI, MOHOMEPBI, aMUHOKHCIIOTHI, IENTH/IHAS CBA3b,
MOJIUTICTITU]T, ICHATYpaIusl.

XapakTepu3oBaTh O€NKH KaK KJIAacC OpPraHU4ecKHX
COCIMHEHH; KIacCU(UIMPOBATh WX IO CTPOCHUIO
(rmoOynsipHbIe 151 bubpuIIsipHBIE 0eJkn),
MEePEUNCIIATh U XapaKTepH30BaTh (QYHKIIMH OSITKOB




3.3 ®epMeHTHI — depMeHTHI — OMOJIOTHYECKUE PackpeiBaTh  conepkaHue TEPMHUHOB UM TOHSTHIA:
OHMOJIOTHYECKHE KaTaJu3aTophl. bepMeHTHI, AKTUBHBIN LEHTD, cyOcTpaTHas
KaTaJIu3aTOphI Ctpoenue epMeHTA: aKTHUBHBIN IIEHTP, | CIIEHU(PUIHOCTD,
cyOcTpaTtHas cCrielu(puIHOCTb. kKopepMeHTbI,  OeTKH-aKTHBAaTOpPHl ©  O€JKu-
Kodepmentsl. BuraMuHsi. UHTHOUTOPHI.
Otnuuus pepMeHTOB VYka3pIBaTh OTINYMS (HEPMEHTOB
OT HEOPraHUYECKUX KATaJIU3aTOPOB. OT HEOPraHWYECKHX KaTanu3aTopoB. OOBICHATH pOJIb
(14.) dbepMeHTOB B (DYHKIIMOHHUPOBAHUU >KUBBIX CHUCTEM, B
MPOMBIIIUICHHOCTH, B MEIUIIMHE, B TTOBCEAHEBHOMN JKU3HU]
YeJI0BEKa
3.4 YrieBobl. VYrieBoabl: MOHOCaxapu bl (TJIH0K03a, PackpeiBaTh  colepkaHUE€ TEPMUHOB W  TOHSTHUU:
Jlumu e pu603a 1 1e30kcupud03a), Tucaxapuibl YTJI€BOJIbI, MOHOCAXapHuIbl, JUCaXapHuJbl, IIOJIACAXapUIbl,

(caxapo3a, JJakT03a) U MOJIHCaXapu bl
(KpaxmaJl, TIIMKOTEH, 1eJUTI0II03a).
buonoruueckue pyHKINU yTIeBOIOB.
JIunuapl: TPUTTUIIEPUIBI,
dbocdonunu b, CTEPOUIBI.

I'unpodpunsHO-TUAPOHOOHBIE CBOWCTBA.

buonoruueckue QyHKIUHN JIUMHAIOB.
CpaBHeHHeE yIiIeBOJOB, OETIKOB U
JIMIIAIOB KAK UICTOYHUKOB SHEPTIUH.

(14.)

III0K03a, prbo3a, 1e30Kkcupudo3a, caxaposa,

JAKTO3a, MaJibTO3a, IeUIio03a (KJIeT4yaTKka), Kpaxmall,
[VIMKOTCH; JIMMHUABL, TPUTIULEPUbl (KUPBI, Maclia),
bochonunuapl, CTepOUIbI.
XapakTepu3oBaTh YTJIEBOJIBI,
KJIACCOPTaHUYECKUX COCIUHCHUM.
KnaccudumupoBats yrieBoasl W JIMMHAIBI IO CTPOCHUIO;
MePEUUCIATh (PYHKIIMH YTIIEBOOB U JIUITH]IOB.
Cxemarnuyecku  u300paxaTb  CTpOEHHE
YTJIEBOJIOB, JIUIHIOB

JIUITU ABI KakK

MOJIEKY




3.5 HyknenHoBbIe
KUCIOTbl. AT®

Hykneunossie kucnmotel: JIHKu PHK.
Hyxieorn b — MOHOMEDPBI
HYKJIEUHOBBIX KHCIOT. CTpoeHue w
¢ynxun JIHK. Ctpoenue u QpyHKIUH
PHK. AT®: crpoenue u pyHKIIHUH.

(19)

PackpeiBaTh comepkaHWME€ TEPMHUHOB W TOHSTHI:
JI€30KCUPUOOHYKIIEUHOBAS KHUCJIOTa (JIHK),
pubonyknennoBas  kuciora  (PHK),  wmykneorun,
MOJIMHYKJICOTUAHAS LIETh

(MOMMHYKICOTH]), KOMIUIEMEHTApHOCTh,  (PyHKIHU
JHK  (xpanenne U mepenaya  HAcIeICTBEHHOMN
uHpopmanuu); Buasl PHK  (uHdopmanumonnas,
TpaHCIOpPTHAsA, puOOCcOMaibHas); ageHO3UHTpHUdochat
(AT®D), makposprudeckas CBsI3b.

XapakTepu3upoBaTh HyKICHHOBBIE

KHCJIOTBl KAaK XWMHUYECKHE COEJIMHEHHS U HOCUTEIH
HaCJIEICTBEHHOW HH(DOpMAIIH.

OtmeuaTh 0COOEHHOCTH CTpOEHUs MOJIEKYJI
nykienHoBbix kuciot (JJHK, PHK) u ATO®.
CxemaTnuecku u300paxaTb CTPOEHUE HYKJICOTHIOB,
MOJIEKYJI HYKJIEMHOBBIX KACIOT, ATD

3.6 Uctopus u
METO/Ibl U3y4YCHUS
KkieTku. Kimertounas
Teopusl

[uTonorus — Hayka O KJIETKE.
Knerounas teopust — npumep
B3aUMOJICUCTBUS uaeh U (HaKkToB
B HAYYHOM ITO3HAHUU.

PackpbiBaTh conepkaHWe TEPMUHOB U MOHSTUN: KIETKA,
LIUTOJIOT S,
PACKPBIBATH COAECPHKAHUE TTOJOKEHUN KIIETOYHOU TEOPUH.




MGTOI[BI HU3Yy4YCHUS KIICTKH.

(14.)

[lepeuncriaTh u XapakTEPU30BaTh OCHOBHBIC METO/TBI
W3Y4YCHUS KICTKHU: (IPUTOTOBIICHHUE CPE30B,
OKpaIIMBaHUE, MUKPOCKOTTMPOBAHUE,
1eHTpu(yrupoBaHue, KyJIbTUBUPOBAHHE KIICTOK U
TKaHeHn)

3.7 Knetka
KakK
1I€JIOCTHAS
KUBast
cHucTeMa

KieTka kak menocTHast xKuBasi CUCTEMA.
OOmue mnpu3HaKW KIETOK: 3aMKHYTas
Hapy>Hass MemOpana, mojekynsl [JHK
KaKk TEHETHMYECKUHM amnmapar, cucrema
cuHTe3a Oeska. TUmbl KJIeTOK:
AYKaprUOTHYECKas U MPOKAPUOTHIECKASI.
Ocobennoctu CTpOEHUS
MIPOKAPUOTUYECKOU KIETKH.

Knerounass crenka Oaxrtepuil.CTpoeHue
AYKapuOTUYECKOW  KieTKH. (OCHOBHBIE
OTJIMYUSL PACTUTEINBHOW, KUBOTHOU W
rpuOHOMN KJIETKHU. [ToBepxHOCTHBIE
CTPYKTYpPBI — KJIIETOUHAS CTCHKA,
TTTUKOKAJIUKC, 150.¢ GyHKIHH.
[Tna3maTruueckas MeMOpaHa, €e CBOMCTBA

U (QYHKIIHH.

(14.)

PackpeiBaTh conmepkaHre TEPMHUHOB W TOHSTUH: KIIETKH
(ykapuoTH4ecKasi, IpOKapuOoTHYECKasl), Ma3MaTHYecKasl
MeMOpaHa (Ma3MajieMma), TJIMKOKAJIUKC, TPaHCIOPT
BEIILIECTB (TTacCHBHBIH, AKTUBHBIN ), SHIOIIUTO3,
(daromuTo3, TUHOIIUTO3), PK30IUTO3, KIETOYHAsI CTEHKA,
HYKJICOU]I.

CpaBHUBaTh  MEXAy COOOW  DyKapUOTUYECKHE W
MPOKAPUOTUYECKUE KJIETKH; OTMe4aTh CXOJCTBO U
paznuyusi B CTPOCHUU KIETOK OaKTepuil, >XWBOTHBIX,
pacTeHui u rpuOoB




3.8 Ctpoenue [urorazma u ee opraHoubl.| PackpeiBaTh  cofep:kaHHE€ TEPMHHOB M  IOHSATHM:
DYKapHOTUYeCKON | OmqHOMEeMOpaHHbIE OPTraHOMAbI KJIETKH: LUTOIUIa3Ma, OPTaHOWAbI, HSHJIOIUIa3MaTHYecKas CeTh
KJIETKH OIIC, annapat ["'onbKH, TU30COMBI. (BIIC), anmapar [T'onbmKu, JU30COMBI, BaKyOllb,
ITosryaBTOHOMHBIE ~ OPraHOMABI  KIIETKH: MUTOXOHJIPHUH, TUIACTUIBI (XJIOPOILIACTHI, XPOMOILIACTHI,
MUTOXOHAPHH, TIACTHUIBI. JIEHKOIUIACThI), PUOOCOMBI, MUKPOTPYOOUKH, KICTOUHBIN
[Ipoucxoxnenue MHUTOXOHAPUN 1 HEeHTp (LEHTPOCcOMa), PECHUYKH,
wiactua. Bunpimnactu. KTYTUKHM, BKIIOYEHHUS, SApo, saepHas  000JIOUKa,
HememOpannbie  opraHouwibl  KJIETKH: KapHOILIa3Ma, XpPOMAaTUH, SAPBIIIKO, XPOMOCOMBI.
pUOOCOMBI, KJIETOYHBIN LEHTD, OnuceiBaTh CTPOCHUE JSYKAPUOTHUECKOW KIETKH 110
LEHTPUOJIH, PECHUYKH, KI'YTUKH.| H300pakKeHUsIM M Ha MUKpPOIIpenapaTax;
DYHKIIMN OPTraHOMJIOB KIJIETKH. KJIACCU(PHUIIMPOBATh OPraHOWAbl B 3aBUCUMOCTH OT
Bximrouenust. OCOOCHHOCTEM WX CTpoeHus (OgHOMEMOpaHHEIE,
Anpo — perynsaTopHBIA IIEHTP KIETKH. TByMeMOpaHHbIC, HEeMEeMOpaHHBIE); ONKUCHIBATh
Crpoenue siapa: siaepHas 000J04Ka, (GYHKIIMHA KaKIOTO OPTaHOW/Ia B KJIETKE.
KapuoIuiasma, XpOMaTHrH, Xapakrepu3oBaTb KIETOYHOE AIpO KAk  MeECTO
SITPBITITKO. XPpOMOCOMBI. XpaHeHus, mnepenayu (yIBOEHHE XPOMOCOM) U
TpaHCOPT BELIECTB B KIIETKE. peanu3anuu (TpaHCKpUITIIHS) HACJIEICTBEHHON
(14.) nH(pOpMaIUU KIIETKH.
[lepeuncriaTh W ONMUCHIBATH KOMITOHEHTBI SApa M UX|
byHKINH,
CxeMaTuyHO M300pa)kaTh CTPOEHUE PACTUTEIBHOU H
KUBOTHOU KJIETKH. OOBSCHATH OMOJIOTMYECKOE 3HAYCHUE
TPAHCIIOPTA BEIIECTB B KJIETKE
Tema 4. OOmeHn BemiecTB, WM MeTabonu3M. | PackpbiBaTh copep:kaHne TEPMHUHOB U MOHATHI: OOMEH
KusnenesiteabH | AccuMuisanus (TJIaCTUYECKUH OOMEH) | BEIECTB W MpEeBpallleHHe »JHepruu (MeTabosiu3m),
0CTh KJIETKHU U JUCCUMUIIAIHS (DHEPTETUICCKUN ACCUMIJIALIUS, TUIACTHYECKH OOMEH, TUCCUMMIIALNA,
4.1 O6men 00OMEH) — JIB€ CTOPOHBI €IMHOTO sHepreTuyeckuii  oOMeH, ¢dorocuHTe3,  GHOTONIU3,




BEILIECTB. npoliecca Metabonuszma. Poib 3aKkoHOB bocdopunupoBanue, IIEPEHOCYUK IIPOTOHOB,

[InacTnaeckui COXpPaHEHMS BEILIECTBA U IHEPTUH XEMOCHUHTE3.

OOMEH. B IOHUMaHUU MeTabonu3ma. Turbl OmnuceiBaTh (POTOCHHTE3, MPOIECCHI, MPOTEKAIOIIUE B

doTocuHTES. 0OMEHa BELIECTB: aBTOTPO(HBIN U CBETOBOM U TEMHOBOH (aze.

XeMOCHUHTE3 rerepoTpodHbIii. Posib pepmenToB BBIABIATE NPUYMHHO-CIEACTBEHHBIE CBA3U MEXAY
B OOMCHE BEIICCTB U MPEBpaIlCHUN MOTJIONICHUEM COJHEUHOM HSHEPruM XJIOpO(UIIIOM U
sHepruu B KiieTke. DoTocuHTe3. cuHTe30M Mosiekyn ATO.

CBertoBasi U TeMHOBas (ha3bl CpaBHUBAaTHL  HWCXOJOHBIE  BEIIECTBA,  KOHEYHBIC
¢dorocunresa. Peakiuu poTocuHTE3A. IIPOAYKTBI U YCIIOBHSI IIPOTEKAHUs PEAKLIUNA CBETOBOM U
D¢ dhexkTuBHOCTH (OTOCHHTE3A. TEMHOBOM (pa3bl poTOCHHTESA;

3HaueHue GOTOCHHTE3A JUTSl KU3HU CpaBHuBath PoTtocuHTe3 U XeMocuHTe3. OleHUBaTh
Ha 3emute. BiusHue ycioBuii cpebl 3HaueHue (POTOCHHTE3a U XEMOCUHTE3a AJI KU3HU Ha
Ha (DOTOCHHTE3 M CIIOCOOBI TOBBIIIICHUS 3emie

€ro NMPOAYKTUBHOCTH Y KYJIbTYPHBIX

pacTeHui.

XeMOCHHTE3. XEMOCUHTE3UPYIOIINE

OaxTepuu. 3HaYEHHE XEMOCHUHTE3a

JUIS 5KU3HU Ha 3emuie.

(24.)

4.2 DHepreTUdecKuii 0OOMEH B KJIETKE. PackpeiBaTh  colepkaHuE€ TEPMUHOB M  IOHSTHUU:

OHepreTuyecknid | Pacuienenue BemecTs, BbIACICHUE U HPHEPreTUYECKUii O0OMEH, TIJIMKOJIU3, MOJIOYHOKHCIIOE

oOMeH AKKyMYJIMPOBaHUE DHEPTUU B KIIETKE. Opo’keHue, CIUPTOBOE OpOKEeHNE, OMOJIOTHUECKOEe

Drarbl 3HEPreTUYecKOro oOMeHa.
I'mukomns.  bpoxkeHnuen  ero
Kucnoponnoe okucienue, nin

KJIETOYHOE JbixaHue. OKUCIUTETHLHOE
dbochopunupoBanue. IPHEKTUBHOCTh

BHUJIBI.

OKHCJICHHUC, KJICTOYHOC

dbepmeHr.

Xapaktepu3oBaTh OOMEH BEIECTB W NPEBpAILCHUE
sHEprur (MeTadoIM3M) KaK OJTHO UX CBOMCTB KHBOTO.
[lepeuncnarh  OCOOEHHOCTH  IUIACTUYECKOTO U

IbIXaHUe,  JUCCUMMJIAINSA,




OHECPIreTHICCKOTO oOMeHa.

OQHCPICTUICCKOT'O oOMeHa B KJICTKC, YCTAHABJIMBATH

(14.) B3aMMOCBSI3b MEXIY HUMH.

Pazmuuate THOBI OOMEHa BEMIECTB B KIIETKE:
aBTOTPO(HBIN U TETEPOTPOPHBIH.
OmnuceIBaTh ATaIbI HHEPreTHYECKOTO oOMeHa
(MOATOTOBUTENIBHBIN, OECKUCIOPOIHBIN, KUCIOPOIHBIN) U
CpPaBHUBATH UX MEXTY COOOM.
XapakTepu3oBaTh pEaKIUHd  TIWUKOJIM3a, OpOXKCHUS,
KJICTOYHOTO JIbIXaHHUS,
BBISIBIIATh TPUYWHHO-CJICJICTBEHHBIE CBSI3U  MEXIY
[JIMKOJIM30M, KJIETOYHBIM JbIXaHUEM U CHHTE30M
MONeKyI1 ATO.
CpaBHuBaTh 3PPEKTUBHOCTD
OECKHUCIIOPOTHOTO U KHCIIOPOJHOTO 3TAIOB

4.3 buocunres Peakiuun MaTPUYHOTO cuHTe3a.| PackpeiBaTh coliepKaHUE TEPMUHOB U IOHSTUMN: T'EH,

Oenka

I'enetnueckass wunpopmamms u JJHK.

Peanuzanus renernueckon

uH(poOpMaIuU B KIETKe. | eHeTuuecKuit
KOJI Mero cBoucTBa. TpaHCKpUILUsA —
MarpuuHbil cuHTe3 PHK. Tpancisinusa

— OMOCHHTE3 Ocixka. OTalbI
TPAHCIIALUH. KoaupoBanue
AMHUHOKHCJIOT. Ponn prubocomB
OnocuHTE3e OcIKa.

(24.)

T€HETUYECKUU KO/, MATPUYHBIN CUHTE3,
TPAHCKPUMIKMS, TPAHCIALMSA, KOJIOH, AaHTUKOJIOH,

pubocoma, IICHTpaJbHAas JOTMa, MOJICKYJISIpHas
OHOJIOTHSL.

OnpenensTh CBOICTBA FEHETHYECKOTO KOJIa|
(TPUILIETHOCTb, OJTHO3HAYHOCTD, BBIPOXKJICHHOCTb,

YHUBEPCAIBHOCTbh, HENEPEKPHIBAEMOCTh, HENPEPHIBHOCTB ).
OnuceiBaTh 3Tallbl peaJM3aluy  HACIEICTBEHHON
uHpopmanuu B kieTtke. CpaBHHMBATh peaKIUU
matpuyHoro cuHTe3a Monekynl PHK u Oenka B
KJIETKE




4.4

Hexnerounrie

bopMBI
— BUPYCHI

KN3HHU

Hexknerounsie opmbl KU3HU — BUPYCHI.
Hcropust OTKpBITHS BUPYCOB

(. W. UWsanosckuit). OcobeHHOCTH
CTPOCHUS U KU3HEHHOTO IIMKJIA BUPYCOB.
bakrepuodaru. bonesnu pactenuii,
KUBOTHBIX ¥ YEIIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc ummyHoaedunura
yenoeka (BUY) — Bo3oynurens CIT/la.
OOpaTHass TpaHCKpUIIUS, peBepTaza U

HWHTETpasa. [IpodunakTukal
pactpocTpaHEHUST BUPYCHBIX
3a00JIEBAHUN.

(14.)

PackpeiBaTh copep:kaHue TEPMUHOB U IOHATHI: BUPYC,
BUPYCOJIOTHS, KarCHu/I, O0aktepuodar, BHUPYC
nMMmyHoneuiuta  denoBeka (BUY), oHkoreHHbie
BUPYCHI.

XapakTepru30BaTh BUPYCHI KaK HEKJICTOUHYIO (OpMy
’KU3HU; OCOOCHHOCTHU CTPOCHUS U

KU3ZHENIEATETLHOCTH BUPYCOB. OMUCHIBATh KU3HEHHBIN
IIUKJI BUPYCOB UMMYHOAC(HUITUTA YEIIOBEKA; pa3IHMIaTh
Ha pucyHkax BTM ((Bupyc TabauHoii

Mo3auku), Oakrtepuodar, BHUY. OOocHOBBIBaTH ¥
coOmoaTh  Mepbl  NPOQUIAKTHKUA  PaCIPOCTPAHECHUS
BUPYCHBIX 3a00JieBaHUN (peCUpPATOPHBIE, KEITYJOUHO-
KUIIIeUHbIe, KienieBol sH1edanut, BUY-undexims)




Tema 5.
Pasmuoxenue u

HHAUBUIYAJIbHOE
pa3BuTHe
OPraHNu3MoB

51 JKn3HeHHbBIN
LIUKIT KJICTKH.
JleneHue  KIICTKHU.
Muto3

KiieTouHbli UK, WIM KU3HEHHBIN LUK
kietku. MaTepdasa u Muto3.

[Ipoueccrl, mportekaromue B uHTEpdase.
Pernmukarus peakuusi MaTpUYHOTO,
cunresa JIHK. CtpoeHue xpomocom.

XpOMOCOMHBINT HAa0Op — KapUOTHIL
JIMTIOM AHBIN u raruIONTHBIN
XPOMOCOMHBIE HAOOpBI. XPOMAaTHUIBI.

[{uTomorn4eckre OCHOBBI Pa3MHOKEHUS
u WHJIUBUIYAJIbHOTO pa3BUTHSA
OPraHu3MoB. [[eleHne KIETKH — MUTO3.
Crangun muto3a. [Iponecchl,
MPOUCXOJAIINE HA Pa3HbIX CTAUIX]
MHUTO3a. bHojornuyeckuii CMBICI MHUTO3a.
[Tporpammupyemast THOCTH KISTKH —
aroIiTo3.

(14)

PackpeiBaTh coxep)kaHWe TEPMHUHOB W IOHSTHM:
KJIETOYHBIA  LUKI,  HUHTepdasza,  peayIuTuKaius,
XpoMocoMa, KapHOTHI, TalJIOUWIHBIA, TUIUIOUIHBIN
XpPOMOCOMHBIA Ha0Op, XpPOMAaTHAbI; MUTO3 €r0 CTaJUu:
npodasa, metadasa, anadasa, Tenodasa.

OnuceiBaTh )KM3HEHHBIN UK KJIETKU; TEPEUUCIIATH U
XapaKTepU30BaTh  MNEPUOJBl  KJIETOYHOrO  IMKJIA,
CpaBHUBATh UX MEXKIY cOOOil.

OnuceIBaTh CTPOEHUE XPOMOCOM,

KapuOTHIIOB OpPraHW3MOB, CPaBHUBATh XPOMOCOMHBIE
Ha0OpBI KJIETOK.

CpaBHUBATh CTaAMU MUTO3A.

Pasnuyare Ha MuKpompenaparax M PUCYHKaX CTaIuH
MHUTO3a.

PackpbiBaTh OMOIOTrHYECKUN CMBICT MUTO32




5.2 ®opMbl
pa3MHOXKEH
ust
OpPTaHU3MO
B

@dopMBI  pa3MHOXKCHHS  OpTraHU3MOB:
Oecrosioe u MmoJIoBoe.
Bumpt  Oecmonoro  pa3MHOMKEHUS:

JIeJICHUE HAJBOE U MTOYKOBAHUE OJIHO-
U MHOTOKJIETOYHBIX, CIHOpOOOpa3oBaHUE,
BEreTaTUBHOE Pa3MHOKEHHE.
HckyccTBEeHHOE KIIOHUPOBAHUE
OpraHu3MOB, €r0 3HAYCHHE

JUTSICEJIEKIIUU.

[TomoBoe pa3MHOXKEHHE, €r0 OTINYUSA

oT 0ecnoJIoro.

(14.)

PackpbiBaTh coliepkaHME TEPMUHOB U TOHSTHIA:
pPa3MHOXKEHUE, KJIOH, MOJIOBBIE KIIETKU (FraMeThl),

AWNLEKIIETKA, CIEPMAaTO30M[, 3UI0Ta, JCJICHUE
HAJBOE, MOYKOBAHHE, CHOPYJAIUs, (pparMeHranus,
BEreTaTUBHOE pa3MHOXEHHUE, CEMEHHOE
pPa3sMHOXKEHUE, OIIBUICHHE, JBOWHOE

OIUIOJOTBOPEHHUE, ITIOJIOBBIE JKEJIE3bl, CEMEHHUKH,
SUYHUKH, OTJIOJIOTBOPEHUE (HAPYKHOE,
BHYTpEHHEE). XapaKkTepru30BaTh 0COOEHHOCTH
W 3HayeHue Oecrojioro W  IOJIOBOTO
Pa3MHOKEHUS.

Boienats BuIbl 0€CHONOTO Pa3MHOXEHHUS; BBISBIISATH
B3aMMOCBSI3M  MeXAay  ¢dopMamMu U crmocobamyl
Pa3MHOXEHUS, U X OMOJIOTHUYECKUM 3HAYCHUEM.

Brnanerp mnpuémaMum BEreTaTUBHOTO Pa3MHOKEHUS
KyJIbTYPHBIX PAaCTeHUI (Ha TPUMEPE KOMHATHBIX ).
XapakTepu3oBaTb  IIOJIOBBIE  KJIETKH:  SIMUEKJIETKH,
CIIEPMATO30U/IbI; BBISBJISITh OCOOEHHOCTH UX CTPOCHUS

cnoco00B




5.3 Meiio3

Meiio3. Craguu meiiosa. [Iporeccsl,
IIPOUCXOIAIINE HA CTAAUAX MEN03A.
[ToBeneHrne XxpoMoOCOM B MEHO3E.
Kpoccunrosep. buosnornueckuii cMbICi
U 3Ha4YCHHE MeHo03a.

PackpeiBaTh conmepkaHWE€ TEPMHUHOB U TOHATHM:

MEMN03, KOHBIOTaLIUs XpOMOCOM, MEPEKPECT
(KpOCCHHTOBEP) XPOMOCOM, TaMETHI.
XapakTtepu3oBaTh MeEWO3 KaK CHOCO0  KJIETOYHOTO

JCICHUA, OIIMCBIBATh MEMo3 1o CTaausM, CpaBHHBATD

(1 q,) CcTaJINU MeHo3a U MUTO3a.
Paznnuate Ha pHUCyHKax CTaJWu MEK03a; PaCKpbIBATh
OMoJIornYecKoe 3HaUCHHE Meio3a
54 l'amerorenes — mpouecc oOpa3oBaHus| PackpbiBaTh  coaepKaHWE€ TEPMUHOB W TOHATHIA:
O6pazoBanue u IOJIOBBIX KJIETOK Y)KUBOTHBIX. raMeToreHe3, CIEpMaToOreHe3, OOI€HE3, CIEPMaTO30U[,
pa3BuUTHE ITomoBbIe Kene3bl: CEMEHHUKHU U aKpocoMa, SIMIEKJIETKA, OJISTPHBIC TEJIbIIA.
ITOJIOBBIX ANYHUKH. O6p330BaHHe H pPa3BUTHC XapaKTepnsoBaTL 0COOEHHOCTH raMeToreHesa Y
KJIETOK. ITOJIOBBIXKJICTOK — I'aMCT (CHepMaT030HIl, JKUBOTHBIX U €TI0 CTaJIUU; IMOJOBBIE KJIECTKHU XUBOTHBIX U
OHJIO)IOTBOPCHI/IC HﬁHeKHeTKa) - CIICPMATOI'CHE3 U | OImHUCBhIBATH MPOLECC UX PA3BUTHS.
ooreHe3. OCOOCHHOCTH CTPOCHHS CpaBHuBaTh crnepmaroreHe3 u ooreHe3. OmnuchIBaTH
ANNEKIIETOK U CIEPMATO30UI0B. OIJIONOTBOPEHHUE, OHOJIOTUYECKOE 3HA4YECHUE
OmnonorBopenue. [lapreHorenes. OIUIOIOTBOPEHUS
(14.)
55 NunuBuayanbHoe pa3BuTHe (OHTOTeHe3). | PackpeiBaTh cojepkaHue TEPMUHOB U TIOHSTHMA:
NuauBuayanbHoe | OMOpHOHAIBHOE Pa3BUTHE OHTOTE€HE3, OMOPHOTeHE3, 3HroTra, JApoOJICHHE,
pa3BUTHE (amOpuorenes). DTarbl SMOPHOHATIBLHOTO | OJacTOMEphl, MOpYJIa, OJ1acTysa, OJacTOIeIb,
OpraHU3MOB pa3BUTHUA Y IO3BOHOYHBIX )KUBOTHBIX:




ApoOsieHue, TacTpyJsIusi, OPraHOTEHE3.
[TocTaoMOproOHANIBHOE — pa3BUTHE.
OCTAMOPHUOHAIBHOTO Pa3BUTHSL:
npsMoe, He TpsMoe (JTMYMHOYHOE).
Bnussaue  cpeapl Ha  pa3BUTHE
OpraHu3MoB; (aKTOpbl, CHOCOOHBIE
BBI3bIBATh BPOXKJICHHBIE YPOICTBA.

Poct u pasButne pacreHunit. OHTOreHE3
[[BETKOBOTO PACTCHUS: CTPOCHHE CEMEHH,
CTaIuy Pa3BHUTHI.

(14.)

Tuner

racTpyJsa, Heipya, OpraHoreHes3; 3apOo/IbIIIEBbIE JIUCTKH:
AKTOAEPMA, Me30/1epMa, SHTOJIEPMa;
MOCTAMOPUOHAIBHOE pa3BUTHE: MPSMOE U HENpsIMoe
(MmumHOYHOE); MeTaMopdo3, Meracropa, MHKPOCIIOpa,
MBUIBLEBOE 3€PHO, CIEPMHH, 3apOJBIIIEBbIA MEMIOK,
JBOMHOE  oImIonoTBopeHue.  OmnpenensiTe  3Tarbl
AMOPHOHAJILHOTO Pa3BUTHS XOPJOBBIX Ha CXeMax u
mpernapaTax M OINUCHIBATH MPOILECCHI, TPOUCXOAIINE HA
KQKJIOM JTare.

CpaBHHBaTh TEPUOJBI  OHTOIEHE3a; MPSAMOE
HENpsIMOe (JIMYUHOYHOE) MOCTAMOPHOHATBLHOE
pa3BUTHE, 3aPOJIBIIIN YEJIOBEKA U JPYTUX XOPAOBBIX.
OOBSCHIATL OMOJIOTMYECKOE 3HAYEHUE Pa3BUTUA  C
MeTaMop(o30M; OTPHUIIATEIBLHOE BIMSHUE AJKOTOJS,
HUKOTMHA W JPYTUX TEPAaTOreHHBIX (AKTOPOB HA
pa3BUTHE 3apojpllia yenoBeka. OnuckiBaTh MNPOLECC
JIBOMHOTO OIUIOIOTBOPEHUS Y [IBETKOBBIX PACTCHUMN

n




Tema 6.
HacaeacrBeHHoCT
b 1 H3MEHYUBOCTD
OPraHu3MoB

6.1 I'eneTnka —
HayKa o
HACJIEICTBEHHOCTH
1 U3MEHYHUBOCTHU

[IpenmMer u 3a1a4M TEHETUKH.

Ponb uronoruu u SMOpHOIOTHN

B CTAHOBJICHUM I'eHEeTUKHU. BKias
POCCUNCKHUX U 3apyOEIKHBIX YUCHBIX B
pa3BUTHE TEHETUKUA. METO bl TCHETUKHU
(ruOpUAOTOTUUECKUM,
[IUTOT€HETUYECKU, MOJIEKYJIIPHO-
TCHETUYECKHUH).

OCHOBHBIE T€HETUYECKUE MTOHSTHS.
I'eneTnyeckass CUMBOJIMKA,
HCITOJTh3yeMasi B CXeMaX CKpEIIMBaHUH.

(14)

PackpeiBaTh conxepkaHWe TEPMUHOB WM IIOHATHM: TEH,
IEHOM, TEHOTHUI, (EHOTHUI, XPOMOCOMBI, AaJlJIeNIbHbIC
I'CHBI (amienn), TOMO3HIOTa, reTepO3UroTa,
JOMUHAHTHBIM TpPU3HAaK (I€H), PELECCUBHBIN IpPU3HAK
(reH), uucras JUHUS, THOPHU]I.

[lepeuncriATh U XapakTEPU30BaTh METOJbl TE€HETUKH:

rUOPUIOTOTUUECKUH, IIUTOTCHETUYCCKUIA,
MOJICKYJIIPHO-  TE€HETUYECKHM;  JOMHHAHTHBIE U
PELIECCUBHBIE MPU3HAKK PACTEHUA W KUBOTHBIX.
[Tonb30BaThCsl  T€HETUYECKOM  TEPMHUHOJOTHEW U
CUMBOJIMKOM  JUII 3allUCU TC€HOTHMIHMYECKHX CXEM
CKpEILINBaHUSA

6.2
3aKOHOMEPHOCTHU
HaCJICJOBaHHMS
IIPU3HAKOB.
MonorubpuaHoe
CKpCIIMBaHNC

3aKOHOMEPHOCTHU HACIIEIOBAHUS
MPU3HAKOB, YCTAHOBJICHHBIC

I'. Mennenem. MoHorubpuiHoe
CKpelIuBaHue. 3aKOHeTMHO00pa3us
rudbpuI0B nepBoro nokojeHus. [IpaBuio
JIOMUHUPOBaHUS. 3aKOH PACIICTUICHUS
MpU3HaKoB. [ MmoTe3a YuCTOTHI TaMeT.
[TonHOEU HENONMHOE JOMHUHHPOBAHUE.

(14.)

PackpbiBaTh copepKaHWE€ TEPMUHOB U IIOHATHM:
MOHOTUOPHIHOE CKpeluBaHue, (EHOTHUITHIECKUE
IPYIIbl, THOPUIOJOTUUECKUH  METOJ, YHUCTHIC
JMHUU, TOMUHUPOBAHUE TEHOB (IIOJHOE, HETOJIHOE),
pacCILEIUIEHUE B IOTOMCTBE.

OnuceiBaTh MeETOAMKY mpoBeacHus [. Mengenem
ONBITOB II0 M3YYEHHUIO HACJIENOBAaHUS OJHOW Maphbl
IIPU3HAKOB Y TOPOXa IIOCEBHOTIO.
PackpeiBaTh  colxep)kaHue  3aKOHOB

eMHOo00pa3us




rUOpPUIOB MEPBOTO MOKOJIEHUS U 3aKOHA PACIICTIICHUSI.

OOBSCHIATH THUIOTE3Y YHUCTOTHI TaMeT. 3alluChIBaTH
CXEMbl MOHOTHOPUJIHOTO CKPEIIUBAHUS, OOBICHATH €ro
IIUTOJIOTUYECKUE OCHOBBI M PEIIaTh TCHETHYECKUE 3a]]aul

Ha MOHOFI/I6pI/II[HOG CKpCIINBAHUC

6.3 {urudpumHnoe
CKpEIIIUBAaHHUE.
3aKoH
HE3aBHCUMOTO
HACJICIOBAHMS
MIPU3HAKOB

JluruOpuHOE CKpeluBaHue. 3aKoH
HE3aBHCHUMOTO HACJIETOBAHUS
pU3HAKOB. [[uTOreHeTHIECKEe OCHOBBI
JTUTHOPHUITHOTO CKPEITUBAHUSI.
AHaIM3UpyoIIee CKpeIruBaHue.
Hcronp30BaHne aHATTU3HPYIOIIETO
CKpCIIUBAHUS JIJISI OTIPEICIICHHS
T€HOTHIIA OCOOH.

(14.)

PackpeiBaTh coaepxkaHue TEPMHHOB W TOHSTHM:
JTUTUOPUIHOE CKpEIIMBAaHUE, aHaJIM3UPYIOIICE
CKpEILINBAHUE.

OmnuceiBaTh OnbITH I'. Menaens

M0 W3YYECHUIO HACJIECIOBAHUS JABYX Map IPU3HAKOB Y|
ropoxa moceBHOro.

PackpeiBaTh  colepkaHME  3aKOHA  HE3aBUCHUMOTO
HACJICIOBAHUS IPU3HAKOB.

IIpumeHATP MaTeMaTUYECKUW pacueT C IOMOIIBIO
METO/Ia TIEPEMHOXKEHHSI BEPOSITHOCTEM U 3aluCh C
MMOMOIIIBIO (hEeHOTUTTHUYECKUX panKaJioB
pacIIeTIeHUs MPU3HAKOB Y TOTOMKOB TI0 (PeHOTHITY U
TE€HOTHUITY.

3anmuchIBaTh  CXEMBl  JUTHOPHUIHOTO  CKpCIIWBAHUSA,
OOBSICHATH €ro IIUTOJOTHYECKHE OCHOBBI U peIlaTh
TCHEeTUYECKHUE 33/1aud Ha TUTHOPUIHOE

CKpEILMBAHUE




6.4 CuensieHHoe
HACJIEIOBAaHHUE
MIPU3HAKOB

CuerieHHOE HAaclIeJOBaHUE MPU3HAKOB.
Pabora T. Moprana mno cCUEIJIEHHOMY
HAcJleIOBaHUIO  TreHoB.  HapymieHue
CLEIUVICHUS TEHOB B PE3YJIbTaTe
KPOCCHUHIOBEpAa. XPOMOCOMHAsi TEOpHs]
HACJIEJICTBEHHOCTH.

['eHeTnyeckue KapThl.

(14.)

PackpeiBaTh  copep:kaHM€ TEPMHUHOB W TOHATHM:
CUEIUICHHOE HACJEJA0BAHUE IPU3HAKOB, PEKOMOMHALIMS
I'€HOB, FTEHETUYECKHE KAPThI XPOMOCOM, MOPTIaHH/IA.
Ha3piBaTb OCHOBHBIE TOJIOKEHHSI XPOMOCOMHOU
Teopun  HacieactseHHoctd 1. Moprana;
packpbIBaTh cojepkanue padotel T. Moprana mno
CUEIJICHHOMY HAaCJIEAOBAaHUIO T€HOB U IPUYUHBI
HapyILIEHUs CUEIICHNS] MEXKTY T€HAMH.

3anuchIBaTh CXEMbl CKPEIIMBAHUS MPU CLEINIEHHOM
HACJIEI0BAHUH, OOBSICHITh MPUUYUHBI PEKOMOMHAIIUU
I'€HOB, OINPEIEIATh YUCIIO I'PYIII CLEIUIEHHUsS T'€HOB;
pemath T€HETUYECKHE 3a7ayd Ha CLEIJICHHOE
HAaCJIEJOBAaHHE




6.5 'eneTnka mosia.

HacnenoBanue
MIPU3HAKOB,
CICIUICHHBIX C
IIOJIOM

I'eneruka nosa. XpoMoCOMHOE
OIIPENIEIICHNUE MO0JIa. AyTOCOMBI U

ITOJIOBBIC XPOMOCOMBI. I'omoramMeTHsbIe U

reTeporaMCeTHbIC OPraHu3Mbl.

HaCJIeI[OBaHI/Ie IMPHU3HAKOB, CHCIINIICHHBIX

C ITOJIOM.

(14.)

PackpeiBaTh copepkaHME TEPMMHOB W ITOHATHM:
XPOMOCOMHBIN HA0OP, ayTOCOMBI, IOJIOBBIE XPOMOCOMBI,
TrOMOTI'aMETHBIN I10JI, TETEPOraMETHBIN II0JI, CLIEIUIEHHOE
C I1I0JIOM HACJIEI0BAHUE TTPU3HAKOB.

OOBSCHATP ULUTOJIOTMYECKUE OCHOBBI XPOMOCOMHOIO
MEXaHU3Ma OIIPEEIICHHUSI 110J1a Y Pa3IN4YHbIX OPraHU3MOB.
CpaBHHBaTh 3aKOHOMEPHOCTH HACJIEI0BAHHUS
MPU3HAKOB, CUEIUIEHHBIX M HE CLEIUIEHHBIX CIIOJIOM.
PemaTe reHeTMUECKUE 3a1a4M HA HACIEIOBaHUE
CUEIUICHHBIX C MOJIOM IPU3HAKOB

6.6 I3MEeH4YMBOCTb.
Henacnencrsennas
U3MEHYUBOCTH

N3menunBocTs. BUIBI N3MEHYNBOCTH:
HeHacJeACTBEHHAs U HACJIEACTBEHHAS.

Pousib cpenpl B HEHACHIEACTBEHHOM
U3MEHYUBOCTU. XapaKTEPUCTUKA
MOJAU(PHUKAITMOHHON U3MEHYUBOCTH.
BapuanmoHHbIi psa M BapualoOHHAs
kpuBas. Hopma peakuuu npusHaxa.
KosnuecTBeHHBIE M KAYECTBEHHBIE
IIPU3HAKKA U UX HOpPMA PEAKLIAH.
CaoticTBa MOIU(DHUKAITMIOHHOMN
U3MEHYUBOCTH.

(1 4.)

PackpeiBaTh coxepkaHu€ TEPMHUHOB U TOHATHUM:

W3MEHYMBOCTb,  HACJIEACTBEHHAs  W3MEHYMBOCTb,
HEHACJIeICTBEHHAs] N3MEHUYUBOCTb, MOIU(UKAIIMOHHAS
W3MEHYMBOCTb, BAPUALIMOHHBIM  PsAI, BapUaHTA,

BApHUALIMOHHAS KpHBas, IIPU3HAK, HOpPMa pEaAKLUH,
KOJINYECTBEHHBIE U KAYECTBEHHBIEC IIPU3HAKHU.

KiraccugunmpoBath BUIbI U3MEHUYUBOCTH U BBISBIIATH MX
OuoJIoruyecKkrue 0COOEHHOCTH.

ITepeuncnsats cBoMiCcTBA

MOJIU(DUKAIIMOHHOW HM3MEHUYMBOCTH U OOBSACHITH €&
3HAYEHME JJISI OPTaHNU3MOB.

PaznuuaTh KoJIMUeCTBEHHBIE U

Ka4eCTBEHHbIC MPU3HAKU;, CTPOUTH BAPUAIMOHHBIA psij,
BApUALIMOHHYIO KPHBYIO, BBIYHCIISITH CPEAHEE 3HAYEHUE
MIpU3HAKa




6.7
HacnencrBennas
NU3MEHYUBOCTD

HaCHeI[CTBeHHaSI, KWW TCHOTHUITNYCCKAasd

n3MeHInBOCTh. KoMOnHaTHBHAS
U3MEHUYMBOCTh. Meno3 U oJ0Boi
MPOIIECC — OCHOBA KOMOMHATHUBHOM
M3MEHYMBOCTA. MyTallMOHHAsS
W3MEHYUBOCT.

Knaccudukanus myTaimii: TeHHbIE,
XPOMOCOMHBIE, TEHOMHBIE.
YacToTa ¥ NpU4UHBI MyTaUN.
MyrtareHnnbie (GaKkTOpBHI.

3aKOH rOMOJIOTUYECKHUX PSIOB

B HACJIEACTBEHHOW U3MEHYMUBOCTH
H. . BaBunosa. BHesnepnas

HaCJICACTBCHHOCTh U U3BMCHUYHUBOCTA.

(14.)

PackpeiBaTh copepkaHME TEPMMHOB W ITOHATHM:
HACJICICTBCHHAs U3MEHYUBOCTb, KOMOWHAaTHBHAs
W3MEHYHMBOCTh, MYTALIMOHHAs H3MEHYMBOCTb, MYTAaHT,

MyTalluk:  TE€HHbIE, = XPOMOCOMHBIE, T€HOMHBIE;
MOJIUTLIION TN, aHEeYTUTOUAMS, MyTareHsbl.
XapakTepuzoBaTh  HACJIECACTBEHHYIO  HW3MEHUYUBOCTH;

dhopMyIHpOBaTh 3aKOH TOMOJIOTUYECKUX PSJIOB

B HacjeacTBeHHoM wu3MmeHunBocTM H. M. BasuioBa u
OOBACHATL €ro 3HAYCHHUEIISI OWOJIOTMM M CEJICKIUH.
KnaccudunmpoBath MyTallMu: TEHHBIE, XPOMOCOMHBIE,
T€HOMHBIE W MPUBOJUTH NpuUMepbl MyTauid. OOBICHATH
MPUYUHBI BO3HUKHOBEHHUS MYTallMi, POJb (PaKTOPOB-
MYyTareHoB.

CpaBHHMBaTh BHIbl MYTallUi; BBISIBISATH TPHYUHBI
HACJIEJICTBEHHOU U3MCHYHUBOCTH, HMCTOYHHUKHU
MYyTareHOB B OKpPYXarollleil cpene (KOCBEHHO).
XapakTepu3oBaTh BHESICPHYIO

HACJICICTBEHHOCTh M U3MEHUHUBOCTD




6.8 'eneTnka
4eJI0BEKa

I'enetruka yenoseka. Kapuorun
YeJI0OBEKA.

OCHOBHBIC METO/IBI TCHETUKH UCIIOBCKA:
reHeaJOTHYECKUH, OJTN3HEIIOBBIN,
IIATOTCHETHYCCKHI, OMOXMMHUYECKHUH,
MOJIEKYJIIPHO-TEHETUYECKU.
CoBpeMeHHOE OIpe/IeSICHUE TeHOTUIIA!
MOJTHOT€HOMHOE CEKBEHUPOBAHUE,
T€HOTUITMPOBAHUE, B TOM UUCIIC

¢ nomounpto [11[P-ananu3a.
HacnencrBennbie 3a001eBaHMs
YyeJIOBEKa: TCHHBIC 00JIC3HU, O0JIC3HU

C HACJIEACTBECHHOM
MIPEPACIIONIOKEHHOCTHIO, XPOMOCOMHBIE
oone3nn. CoMmaTHUECKUE U
reHepaTuBHbIC MyTaluu. CTBOJIOBBIC
KJIeTKH. [IpuHInIbBI 310poBOTO 00pa3a
KU3HH, THATHOCTHKH, TPOPUIAKTHKU U
JICUCHUS TCHETHYCCKUX OOJIC3HEH.
MeauKo-TeHETUYECKOE
KOHCYJIbTUPOBAHUE. 3HAUCHUE
MEIUIMHCKON TeHECTUKH

B MPEAOTBPAILICHUH U JICYCHUH
IeHETHYCCKHUX 3a00JICBaHMI YETIOBEKA.

(14.)

PackpbIBaTh cojiepKaHUE TEPMUHOB U MIOHSATHM:
KapUOTHII YEJIOBEKA, IMTOTCHETUYECKUN METOJ,
reHeaJoruuecKuii MeTo, pOJAOCIOBHBIE, OJIM3HEIIOBBIHI
METO/I, HacJIeACTBEHHbIE 00e3HU: (MOHOTECHHBIE,

C HACJIEACTBEHHOW MPEIPaCOIOKEHHOCTHIO,
XPOMOCOMHBIE), MEJTUKO-TEHETUUECKOE
KOHCYJIbTUPOBAHUE.

[lepeuncnarb 0COOEHHOCTH U3YYCHHS T€HETUKHU
YEJI0BEKa; PUBOAUTH IIPUMEPHI HACIIEICTBEHHBIX
00JIe3HEN YenoBeKa, XapaKTepru30BaTh METOIbI UX
poHIaKTUKN; 00OCHOBBIBATH 3HAYCHUE
MEIMKO-TEHETUYECKOTO KOHCYJIbTUPOBAHUS.

BbIABIATH U CpaBHUBATH MEX]y COOOI TOMUHAHTHBIE U
PELIECCUBHBIE PU3HAKH YEJIOBEKA.

CocTaBisTh U aHATU3UPOBATH POJOCIOBHBIE YETIOBEKA




Tema 7.
Ceaexuus
OPraHu3MoB,
OCHOBBI
OMOTEXHOJIOTUH
7.1 Cenexnus Kak
HayKa M IPOIecC

Cerneknust Kak HayKa U MpoIiecc.
3apoKI€HUE CEJEKIMU U JIOMECTUKAIIUSI.
Yuenne H. WM. BaBuinoBa 0 1ueHTpax
MHOT'000pa3us ¥ IPOUCXOKICHUS
KYJIbTYPHBIX PACTCHUM.

[leHTppl  OPOUCXOXKICHUA  JTOMAIIHUX|
*KUBOTHBIX. COpT, TOpO/A, IITAMM.

(14)

PackpeiBaTh copepkaHME TEPMHMHOB W ITOHATHM:
CENEKIMsA, COpPT, MOPOJAA, IITaMM, JIOMECTHKALMS,
WIM OJIOMAlllHWBAaHUE, LEHTPbl MHOrooOpaszus u
IIPOUCXOKJICHHUS KYJIbTYPHBIX PACTEHUN U

KUBOTHBIX, THOpUAM3AINS, HCKYCCTBEHHBIM OTOOP.
Ha3plBaTh M CpaBHUBAaTh OCHOBHBIE JTallbl Pa3BUTHUSA
CEJICKLIMH.

N3narars yuenne H. . BaBuiiosa

O ILEHTpax IPOUCXOXKACHUS KyJbTYpPHBIX PpaCTECHUN;
paznuyaTth ILEHTPbBl Ha KapTe MHUpa, CBA3bIBATH UX
MECTOIIOJIOKEHUE ¢ OYaraMy BO3HUKHOBEHUAPEBHENIIINX
[ABUJIN3ALIUN.

CpaBHHMBaTh copTa KyJIbTYPHBIX PACTCHUH, TOPOIBI
JIOMAIIIHUX KUBOTHBIX U UX JUKHUXIIPEIKOB.

OuenuBath pob CEJIEKIUU B obecrnieyeHuu
IPOJOBOJILCTBEHHON 0€30M1aCHOCTH YeJIOBEUYECTBA




7.2 Metonp! u CoBpeMeHHBIE  METOJBl  CEJIICKUMHU. | PacKkppiBaTh  COAEpXKAHUE TEPMHUHOB W  NOHATHM:
JOCTYKECHHUS MaccoBblii 1 UHAUBUAYAJIBHBIA OTOOPBI | HCKYCCTBEHHBIM otOop, MacCCOBBIN ot6op,
CEJIEKIUU B CEJIEKIMUPACTECHUI U JKUBOTHBIX. WHUBUyaIbHBIA OTOOp, SKCTEphEp, OIU3KOPOJACTBEHHOE
pacTeHuu u Ouenka skcrepbepa. CKpPEIIMBAHUE, YACTAsl JIMHUS, TETEPO3UC, HEPOIACTBEHHOE
YKUBOTHBIX biIM3KOpOACTBEHHOE  CKpEIUMBAHUE  —| CKPEUIMBAHHME, UCKYCCTBEHHBIA MYTAareHe3, MOJUILIOUIBI.
MHOpHUAMHT. YucTas THHUS. CpaBuuBaTh (OPMbI HCKYCCTBEHHOTO 0TOOpa (MaccoBOTO
CxkpemnBanue YUCTBIX JIMHAH. u WHJIUBUAYAJIBHOTO), BUIBI ruopUAN3aALNY
I'erepo3uc, wnam ruOpuaHas cuUia. (OITU3KOPOACTBEHHOM U OTHAJICHHOW), CIIOCOOBI
Heponcrsennoe — ckpemmBaHMe€  — | MOMy4YeHUS  NOJUIUIONJ0B.  [lpuBOOUTH  mpUMEpHI
ayTOpUJIMHT. OtnanéuHas | JOCTH)KCHUU CEJICKIMH PACTCHUIN M )KUBOTHBIX
rudpuau3anus u e€ yCrexu.
HckycCTBEHHBINM MyTareHes3 U MoJay4YeHue
MTOJIUILIIOUIOB. Hoctrxenus
CEJIEKIIMM PACTCHUMN, >KUBOTHBIX U
MHKPOOPTaHU3MOB.
(14.)
7.3 buorexnonorus KaK orpacib | PackpeiBaTh  coaep:KaHHE€ TEPMHUHOB U IMOHSTHM:
buotexnosnorus npousBojacTBa. ['eHHass  WHXKEHepus. | OMOTEXHOJIOTUS,  KJIETOYHAs  HMHXKEHEpHUs,  TeHHas]
KaK OTpaciib Oranbl co3nanus pekomOunanTHoi JIHK | nHKeHepus, KIIOHMPOBAaHHWE, TPAHCTECHHBIC OPTraHU3MBI,
MIPOU3BOJICTBA U TpaHCTeHHBbIX opranu3MoB. Kirerounas | MO (renHernyecku MOAM(DUIMPOBAHHBIE OPIraHU3MBI).

MHKeHepHusl. KneTouHsle KyJIbTypBl.
MUKpPOKIIOHATIbHOEPA3MHOKEHHE
pacrenunii. Knonuposanue
BBICOKOIIPOTYKTUBHBIX

XapakTtepu3oBaTh ~ OMOTEXHOJOTHIO  Kak
MIPOU3BOJICTBA, OCHOBHBIE

oTpacib




CEIIbCKOXO03SMCTBEHHBIX OpPraHU3MOB. | IOCTUKCHUA OMOTEXHOIOTHHU B o0iacTu
DKOJIOTUYECKIE U STHUYCCKHE HpO6HCMBI. IMPOMBIIIJICHHOCTH, CCIIBCKOI'O XO03SHCTBA u

I'MO — TCHETUYECKU | MEIUIIUHBI.

MOAUGUITIPOBAHHBIC OPTAHU3MBI. ITepeuncasaTh U XapaKTepU30BaTh

(14.) OCHOBHBIC METOJIBI M JIOCTHIKCHHUS
OMOMH)KEHEPHU.

OO6CyKaTh 9KOJOTUYECKHE U ATUYECKUE
aCIeKThl HEKOTOPBIX UCCIEAOBAHUN B 00JaCTH
OMOTEeXHOJIOTUH (KJIOHUPOBAHUSA,
HCKYCCTBEHHOTO OILIOJOTBOPEHHS,
HaIpPaBJICHHOTO U3MEHEHUS TeHOMA U
CO3/IaHUSI TPAHCTE€HHBIX OPraHU3MOB)

PesepBHOe Bpems (1 4.)
OO611ee KOTMYECTBO
4acoB 1o nporpamme (34 4)

V. KajienzapHo-TreMaTn4yeckoe IJIaHHPOBaHH e

KouauyecTrBo yacoB Tara JJIeKTpPOHHbIE HU(PPOBbIE

Tema ypoka Bce Kounrpoabubie IIpakruyeckue e oOpa3oBarejibHbIEC

padoThI padoThI pecypchbl

bubmoreka IIOK
buonorus B cucreme Hayk 1 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a

MeTonpl MO3HAHUS >KUBOM 05 but6moreka [{OK
TIPUPOIBI. [TpakTnueckas 1 ' https://m.edso0.ru/863e6122



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122

pabora No 1
«Mcnonp30BaHmEe Pa3IMIHBIX
METOJIOB ~ TNPU  W3YYCHUU
OMOJIOTHYECKUX 00OBEKTOBY

buonornueckue CHUCTCMBI,
MpouecCChbl U UX U3YUCHHUC

bubmoreka [JOK
https://m.edso0.ru/863e6564

XUMHUYECKUU COCTaB
KJICTKH. Bona u
MHUHEPAIbHBIE COJTU

bubmmoreka IIOK
https://m.edso0.ru/863e674e

benku. CocraB u cTpoeHue
OeNKoB

DepMEHTHI —
OMOJIOTHYECKHE
KaTaJn3aTOPHI.
Jlabopatopuast pabora No 1
«3yueHune kKataauTU4YECKOU
aKTUBHOCTU (epMeHTOB (Ha
npuMepe  amMuiasbl WU
KaTayiasbl)»

0.5

bubmmoreka IIOK
https://m.edso0.ru/863e6b72

bu6mmoreka IJOK
https://m.edso0.ru/863e6b72

YraeBoabl. JInnuael

HyxkneuHnossie KHUCJIOTHI.
ATOD

bu6mmoreka IJOK
https://m.edso0.ru/863e6870

bubmoreka IIOK
https://m.edso0.ru/863e6d5¢c

O0o001IEeHne 10 TEME

bu6mmoreka I{OK



https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c

"XuMuuecKkuii COCTaB https://m.edso0.ru/863e6e88
KIeTKH"

HcTopus u METOIBI

U3yYCHUS KJIETKH.

10 Knerounas teopus. Kierka
KaKk  IIeJIOCTHas  JKHUBas
cucTemMa
CtpoeHne 3yKapuOTHIECKOM
KJICTKH. JlabopaTtopHas
padora Ne 2 «M3yueHue
CTPOEHHUS KIIETOK PAaCTCHUM, bubmoreka [JOK
11 KUBOTHBIX, rpudoB u 0.5 https://m.edsoo.ru/863e6ff0
OakTepuii 1OJi MHKPOCKOIIOM https://m.edsoo.ru/863e716¢
Ha TOTOBBIX
MUKpoOIpenaparax u  HX
OTIHCAHUE)
12 OOmen BEIIICCTB 15 R10 | bu6mmoreka I{OK
MeTaboIH3M https://m.eds00.ru/863e766¢
bubmoreka IIOK
13 orocuies. Xemocuites https://m.eds00.ru/863e7c98
. bubmmoreka [IOK
14 Hepretieckiii obme https://m.edsoo.ru/863e7aae
Kv3HEHHBIA LMK KIETKH.
15 Jlemenne kiaeTku. Muros. 0.5 Bubmmorexa [IOK

JlabopaTopHass pabora Ne 3

https://m.edsoo.ru/863e7dc4



https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4

«HaOmronenne MuTO3a B
KJIETKaX KOHYMKA KOpEIIKa

JTyKa Ha TrOTOBBIX
MUKpOTIpenapaTax»
16 buocunres Oenka. Peakmus bu6mmoreka IJOK
MaTPUYHOTO CHHTE3a https://m.edsoo.ru/863e796e
17 Tpancnauus — OHOCHUHTE3 bubmuotexa [JOK
Oenka https://m.edso0.ru/863e796e
18 Hexnerounsie dbopmbl bubmuoteka [JOK
KU3HU — BUPYCHI https://m.edsoo.ru/863e7540
dopMbl Pa3sMHOXEHUSA Bubmmorexa [OK
19 S— https://m.edso00.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubmmoreka [IOK
20 Meiios https://m.edsoo.ru/863e7f4a
OOpazoBanue # pa3BUTHE
MOJIOBBIX KJIETOK.
Onnoa0TBOpEHHUE.
21 Ha6o§aT0pI-I1)aﬂ pabora Ne 4 0.5 bubnmotexa LIOK
https://m.edso0.ru/863e81b6
«3yuenue CTPOCHUS
MOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOIpenapaTax»»
99 NHnuBuayanbHOE pa3BUTHE bu6mmoreka [IOK

OpPraHU3MoOB

https://m.edso0.ru/863e8436



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436

I'eneTuka — HayKa 0

23 HACJICICTBEHHOCTH buomorexa LIOK
https://m.edso0.ru/863e86f2
U3MEHYUBOCTH
3aKOHOMEPHOCTH
94 HacJIeJJOBaHUsI  IIPU3HAKOB. bubmoreka [JOK
MoHorubpuHoe https://m.edsoo.ru/863e8878
CKpEIIMBaHNE
HurubpuaHoe
o5 CKpEIIUBaHUE. 3aKoH bu6moreka [JOK
HE3aBUCHUMOTO https://m.edsoo.ru/863e89a4
HACJICTOBaHMS TIPU3HAKOB
CueruieHHOE HacJIeIOBaHUE
npusHakoB. JlaGoparopHas
padora Ne 5 «I3yueHue
26 pe3yJIbTaToB 05 bubmoreka [JOK
MOHOTHOPHUIHOTO u https://m.edsoo0.ru/863e8c60
JTUTHOPUTHOTO CKPEIIMBAHUS
y Apo3oduiibl Ha TOTOBBIX
MHKpPOIIperapaTax»
I'enetuka roJia.
27 HacnenoBanne mnpu3HAKOB bubmotera [IOK
’ https://m.edso0.ru/863e8c60
CIEIIJICHHBIX C TI0JIOM
N3MeHunBOCTS.
28 Henacnencrsennas 0.5 bubmotera LIOK

N3MCHYMBOCTBD.

https://m.edsoo.ru/863e8efe



https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

JlabopaTtopHas pabota Ne 6.
N3yuenne
MOAU(UKAITMOHHON
W3MEHUYMBOCTH, TOCTPOCHUE
BApUAIMOHHOTO  psAla |
BAPUALIMOHHOUW KPUBOM»

HacnencrBennas
W3MEHYUBOCTb.

29 JlaGoparopnas pabora Ne 7. 05 bubmmoreka [JOK
«AHanm3 MyTanun y ' https://m.edsoo.ru/863e8efe
Ipo30(puiibl  Ha  TOTOBBIX
MHUKPOIIpEnapaTax»

30 I'eHetuka yenoBeka bubmorera LIOK

https://m.edso0.ru/863e8d78
O60061eHne o TeMe

31 «HacnencrBeHHOCTD 51
U3MEHYHUBOCTh OPTaHU3MOB)

32 Cenekuusi Kak Hayka WU bubmuotexa [JOK
IPOIIECC https://m.edso0.ru/863e9214
Meronpl  u OCTHXKECHUS

33 ceneKli[HH pafTeHHﬁ u Bubmmotera LIOK

https://m.edso0.ru/863e9214
YKUBOTHBIX
34 buorexnonorus kak orpacib bubmmoreka [JOK

IIPOU3BOJICTBA

https://m.edso0.ru/863e9336



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

OO11ee KOIM4eCTBO
4acoB MO Mporpamme 34 2 4
V. Y4ueOHO-MeTOAUYECKOE 00ecneyeHre 00pPa30BaTeIbHOIO poLecca

[Taceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u npyrue /Ilox pen. [laceunnka B.B. AO “U3gatenbcTBo
“IIpocemenne™ 2023 r

Lindposrie 00pa3oBaTebHbIE PECYPChl M PeCYPChl C€TH HHTEPHET
1. «<Enunas xomnekius Ludposeix O0pazoBarenbhbix Pecypcosy (http://school-collection.edu.ru/).
. https://resh.edu.ru/subject/5/

2
3. http://ebio.ru/ - DnexkrponHsIii yueOHUK «BHOIOTHSY.

4. http://bio-ximik.narod.ru/bio/bio.htm - crpoenne kmeTok
5. http://biokhimija.ru/lekcii-po-biohimii.html - Groxumus
6. http://evolution2.narod.ru/index.htm - sBosrorus

7. http://nrc.edu.ru/est/r4/ - dnonornyeckas kKapTUHA MHpa
8. http://planete-zemlya.ru/ - Tlnanera 3emiis

9. http://ecologysite.narod.ru/index.html - skonorus

10. http://bio-nica.narod.ru/index.html - Guonuka



