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B Pe3yJdbTaTeC H3YUCHUA OMO0JIOTUH Yuamuecs 10J/IKHbI

3HATH/TIOHUMATD

* 0COOEHHOCTH >KU3HH KaK (JOPMBI CYIIIECTBOBAHUS MaTEPUU;

* poJb PU3MUECKUX U XUMUYECKHUX MPOLIECCOB B )KUBBIX CUCTEMAX Pa3IMIHOTO
UEPAPXUYECKOT0 YPOBHS OpraHU3alH;

* (QyHIaMEHTAJIbHBIE IOHATHUS O OUOJIOTUYECKUX CUCTEMAX;

* CYIIHOCTH MPOIIECCOB OOMEHA BEILIECTB, OHTOTCHE3a, HACIECTBEHHOCTH U
WU3MEHYHUBOCTH;

* OCHOBHBIE TEOPUH OHOJIOIUU — KJIETOYHYIO, XPOMOCOMHYIO TEOPHUIO
HACJIEJICTBEHHOCTH, YBOJIFOLIMOHHYIO, aHTPOIIOT €HE3A;

* COOTHOILIEHHUE COLIMAILHOTO U OMOJIOrMYECKOTO B SBOJIIOLIMY YEJIOBEYECTBA

* OCHOBHbIE 00JIACTH TPUMEHEHHSI OMOJIOTUYECKUX 3HAHUN B IPAKTHKE CEICKOTIO
XO03MCTBa, B pAAE OTPAciIel IPOMBIIIICHHOCTH, TIPU OXPAHE OKPYXKAKOIIEH CPENIbI U

300POBbA YCJIOBCKA,

yMeTh

* TI0JIb30BAThCS 3HAHUEM OOIIIEOMOTOTHUESCKUX 3aKOHOMEPHOCTEH IS OOBSACHEHHMS C
MaTEPUATMCTHYECKUX TTO3UIIMIA BOTIPOCOB MPOUCXOKACHUS U PA3BUTHS KU3HU Ha
3emiie, a TaKKe pa3IMIHbBIX TPYII PAaCTCHUM, )KUBOTHBIX, B TOM YHCIIC M YEIOBEKa,

* JaBaTh apryMEHTHPOBAHHYIO OIICHKY HOBOM MH(OPMAIIMH 110 OMOJIOTHISCKUM
BOTIPOCAM;

* paboTaTh C MUKPOCKOIIOM M M3TOTOBJISITH MPOCTEHIITHE TTperapaThl IS
MHUKPOCKOITHYECKUX UCCIICIOBAHHMIM;

* pemaTh TCHETHYECKUE 3a/1a49H, COCTABIIATh POAOCIOBHBIC, CTPOUTH BapHUAITIOHHBIC
KpPHUBBIC Ha PACTUTEIIHFHOM U JKHBOTHOM MaTepHaJIC;

* paboTaTh ¢ y4eOHOM M HAYIHO-TIONY/IIPHOM JTUTEPaTypOi, COCTABIATh TUIaH,
KOHCTICKT, pedepart;

* BJIaJACTD A3BIKOM IIPCAMCTA.



Conaep:xanue Kypca

Beenenue (1 4)

Mecto kypca «O01el 6M0I0THN» B CHCTEME €CTECTBEHHOHAYYHBIX JUCITUIUIHNH, a
Takke B Ouonormdyeckux Haykax. Llenmu m 3a maum kypca 3HaueHHe mpeaMera Juis
MOHUMAaHUsl €IMHCTBA BCETO UBOTO U B3aMMO3aBUCUMOCTH BCEX HacTel Ouocdepsl
3emun.

PA3EJI I

PA3BUTHE XMNBOM ITPUPO/IbI

Tema |l. IIpuHIUNBI OPraHU3anuy sKM3HA HA HaNIeH MJIaHeTe (24)

[Tonsitue o ouocdepe. Ctpykrypa u dynkuuu 6uochepsl Kommnonentsr 6uochepsi.
Kupoe BemectBo Ouocdepsl. EcrtecTBeHHass cucTteMa KIacCU(PUKAUUUA KUBBIX
OpraHU3MOB KakK OTpakeHHe MX 3Bojironnu [lapcTBa XMBOM MpUPOIBI. TPOKAPUOTHI,
rpulbl, pacTeHUs U )KUBOTHBIC Mlepapxuyeckas cuctemMa OpraHu3alii OpraHu3MOB.

JMeMmoHncTpanusi. CxeMbl, OTPa)KarIIie MHOTOYPOBHEBYIO OPraHHU3alUI0 KUBOTO
(opraHu3MeHHbIN, OMOLIEHOTHYECKU 1 OuochepHbIit ypoBHH). CXEMBI, OTPAXKAIOIINE
CTPYKTYpYy OHOC(pepbl W XapaKTepu3yIOIIHE €€ OTACNIbHbIE COCTaBHbIE YacTH.
Tabnuiel BUIOBOTO COCTaBa U pa3Ho00pa3usl KUBBIX OpraHU3MOB Omocdeprl. Cxema
KPYroBOpPOTa BEILIECTB B IPUPOJIE.

Ochoenwle nonamua. Heopranmiueckue u OpraHU4ecKrue MOJIEKYJbl U BEIECTBA;
KJIeTKa, TKaHb, opraH. [lousTHe o 1enoctHom opranusme. Bua u nomymsiius (oOrue
npezacTaBienusi). buoreonenos3 buocdepa

Tema 1.2. O01Me 3aKOHOMEPHOCTH PAa3BUTHA KUBOM npupoasl (114)

PasButne Ouosormu B JOJMAPBUHOBCKUW mepuoA. [OCmoncTBO B  Hayke
NpeAcTaBleHuid 00 «WU3HAYAIBHOM 11eJ1eCO00Pa3HOCTU» W HEUM3MEHHOCTH >KUBOU
npupoasl Paboter K. JIuHHEs Mo cucTeMaTWKe pacTeHUd U KUBOTHBIX. Tpyasr XK.
KioBre 51 K. nme Cenr-Unepa. DOBomonumonHas teopus K-b. Jlamapka. IlepBbie

PYCCKHUE SBOIIOLUOHUCTHI.



[Ipennoceinku BO3HUKHOBeHUs yueHus Y.[lapBunHa: nOCTHXKEHUS B 00JacTé
€CTECTBEHHBIX HAyK, dKCIeAMUUOHHbIA mMatepuan Y. /lapsuna. Yuenue Y. [lapBuna
00 uckyccTBeHHOM oTOope. Yuenue Y. JlapBuHa o ecTtecTBeHHOM oTOope. Bum —
IBOJIIOLIMOHHAS enuHUIa. Beeobmas nuanBuIyalibHas N3MEHUYUBOCTh U U30BITOYHAS
YHUCJIEHHOCTh MOTOMCTBA. bopb0a 3a cylecTBoBaHUE U €CTECTBEHHBIN 0TOOP.

['eHeTMKa W  DBOJIOUMOHHAS  TEOpUs  OBOJIOIMOHHASA  POJIb  MyTalui
buonornuecknii BuJ — KA4ECTBEHHBIM JTall 3BOMIOUMM BuJI Kak T€HETHUYECKH
W30JIMPOBAHHAS CUCTEMa, PpENPONYKTHBHAsA H30JSUMA M €€  MEXaHHU3MBI.
[TonmynsinuoHHass CTPYKTypa BUJA; KOJOTHYECKUE U T€HETUYECKUE XaPAKTEPUCTUKH
nonyisauui  llonmynsiuuss — 25eMeHTapHas »HBOJMIOUMOHHAs eauHuna. llytu wu
CKOpPOCTb BH1000pa30BaHMsl; reorpapuueckoe U 3KOJOrH4eckoe BUI000pa3oBaHue.

['maBHBIE HaIpaBiIEHUs HBOJIOIMOHHOTO Ipolecca. buonornueckuil mporpecc u
ouonornueckuii perpecc (A. H. CesepuoB). Ilytu moctuxeHuss OHOJOTHYECKOTO
rporpecca.

JemoHcTpanus. buorpadun yuyeHbIX, BHECIIMX BKJIaJ B Pa3BUTUE SBOJIOLUOHHBIX
unen. XXusub u gearensHocts JK.-b. Jlamapka.

Hemonctpauus. buorpadusa Y. JlapBuna. Mapuipyt U KOHKpETHbIE Haxoaku Y.
JlapBuHa BO BpeMs MyTeIIECTBUSI Ha Kopadyie «buriby.

HemoHcTpauusa. CxeMmbl, WUIIOCTPUPYIOIIME  TpoLEecC  reorpadguueckoro
BUJI000pa3oBanus [loka3 *UBBIX pacTEHUU U KUBOTHBIX repOapueB U KOJUIEKLHUH,
NOKa3bIBAIOUINX HWHAUBUAYAJIbHYIO H3MEHUMBOCTH M  pazHooOpa3ue COpTOB
KYJbTYPHBIX PAaCTE€HUHW W TMOPOJA JOMAIIHMX J>KMBOTHBIX a TaKXe pPE3yIbTaThl
MPUCIOCOOJIEHHOCTH OPTaHU3MOB K CpeJie OOUTAaHMSI U pe3yIbTaThl BUI000PA30BAHMS

Jemonctpanus. [IpuMepbl rOMOJIOTUYHBIX U aHAJIOTHYHBIX OPraHOB, UX CTPOCHUE
U TPOUCXOXKIEHUE B Mpouecce OoHToreHe3a COOTHOLICHHE NyTEH IMPOTPECCHUBHOM
OMOJOTUYECKOM IBOIOIUN XapaKTePUCTHUKA TIPEICTABUTENICH KUBOTHBIX U PACTEHUN
3aHECEHHbIX B KpacHyr0 KHUTY 1 HAaXOASIMXCS MO OXPAaHOU roCcyAapcTBa

Jlabopamophnasa paboma Nel. V3ydyeHne U3MEHUMBOCTH, KpHUTEPUEB BHUJA




pe3yabTaTOB UCKYCCTBEHHOTO OTOOpa Ha COpTaxX KyJIbTYPHBIX PACTCHHIA

Jlabopamopnas _paboma Ne 2. VI3zydeHue NpUCTIOCOOIEHHOCTH OPTraHU3MOB K

cpejie oOuTaHMs

Ocnosnvie nousmus. OBomouus Bua, nmonymsauus ux kputepuun bopnba 3a
cymectBoBanre EcTecTBeHHBIN 0TOOp Kak pe3yibTaT OOphObI 3a CYIECTBOBAHHE B
KOHKPETHBIX YCJOBHUSIX Cpelbl oOutanus «BoJHBI XKM3HW» UX TPUYUHBI, MYTU U
CKOpPOCTh  BHmooOpa3zoBanmsi MakposBomtonus buonornmueckuii  mporpecc u
Oouonornyeckuii  perpecc Ilytu  nmocTmkeHUss  OMOJIOTMUECKOrOo  Mporpecca
apoMopdo3bl, HaUOANANTAIINH, 001mas aereaepanus 3uadenue padot A H Cesepiiora

Ymenus. Ha ocHOBe 3HAHMS NBUXKYIIMX CHUJ SBOJIOIUU HX OHOJIOTMYECKON
CYLUIHOCTU OOBSCHATh HPUYMHBI BO3HUKHOBEHHUS MHOrooOpasusi BHUIOB JKHMBBIX
OpraHU3MOB U UX MPUCIIOCOOJIEHHOCTh K YCIOBUSAM OKPY>KAIOIIEH Cpeibl

Meocnpeomemnvie ceaz.u Mcmopus Kynvrypa 3anagHoit EBponbl koHna XV u
nepBoi nosioBuHbl XVII B KynbTypa mepBoro mepuoja HOBOMl ucropuu Benukue
reorpa)MuyecKue OTKPBITHS JKoHoMuueckas 2eozpagus 3apyOekHbIX CTpaH
Hacenenune mupa ['eorpadus HaceneHus Mupa

Tema 1.3. Bo3HukHoBeHue U pa3BuTHE KU3HU HA 3emuie (6 4)

Oprannyecknii MUp Kak pe3yJpTaT dBOJIOLMN BO3HUKHOBEHHUE U Pa3BUTHE KU3HU
Ha 3emiie XUMHUYECKHH, mpeaoronornyeckuii (teopusi akagemuka A. M. Omnapuna)
OMOJIOTMYECKUI U COL[MAIBHBIN ATaIlbl Pa3BUTHUS KUBON MATEPHH.

¢uoreHeTHYECKUE CBS3M B JKMBOM NPUPOJE; E€CTECTBEHHAs KiaccuUKaius
YKUBBIX OPTaHU3MOB

PasButHe xxn3HM Ha 3emile B apXEUCKYIO M IPOTEPO30MCKYIO 3phbl. [lepBrie cienp
®u3HM Ha 3emse. [losBieHWe BceX COBPEMEHHBIX THUIIOB OECHO3BOHOYHBIX
KUBOTHBIX. IIepBbie XOpaoBbie. Pa3BuTHe BOAHBIX paCTEHUM.

Pa3BuTue xu3HM Ha 3eMile B TAJIE030MCKYIO 3py. DBOJIOLUS PACTEHUI. TIOSIBJICHUE
NEPBBIX  COCYAUCTBIX  pACTEHUH; NANOPOTHUKH, CEMEHHbIE  IalOPOTHUKU

IrOJIOCCMCHHELIC PaCTCHUA. Bo3HUKHOBEHHE I103BOHOYHBIX pBI6BI, 3EMHOBOJHBIC,



MPECMBIKAIOIIUECS.

PazButue xu3Hu Ha 3emiie B Me3030ickyto 3py. [losiBIeHrHe U pacnpocTpaHeHUE
MOKPBITOCEMEHHBIX ~ PacTEHUWW. BO3HMKHOBEHME NTHULl W  MJIEKONHUTAIOLIUX.
BriMupanue ApeBHUX TOJIOCEMEHHBIX PACTCHUN U MTPECMBIKAIOIIUXCSL.

PazBuTHe ku3HM Ha 3emile B KalHO30MCKYIO 3py. bypHOE pa3zBuUTHE LBETKOBBIX
pacTeHuH. MHOrooOpasue HaceKOMbIX (MapajienabHas »sBojtouus). Pa3surtue
MJIAIEHTAPHBIX MJIEKOMUTAIONINX, TOSIBIICHUE XUIIIHBIX. BO3HUKHOBEHHE TPUMATOB.
[TosiBieHHEe meEpBBIX MpEACTABUTENCH ceMeurcTBa Jlroau. YeTBepTUUHBINM TIEPUO;
ABOJIIONMS  MIICKOMUTAIOMMX. Pa3BUTHE NPUMATOB: HAIpPaBICHUS 3BOJIIOIUU
yenoBeka. OOIIKe NpeIku YeJI0BEeKa U YeJIOBEKOOOPa3HbIX 00€3bsH.

NPOUCXOXKIECHUE  4elioBeKa. MecTo  4eloBeka B KUBOW  MPHUPOJIE.
Cucrtematuueckoe mosiokeHue Bujga Homo sapiens B cucTeMe >KMBOTHOTO MHpA.
MPU3HAKH W CBOMCTBAa YEJIOBEKA, IIO3BOJISIIOIINE OTHECTH €ro K pPa3InYHbIM
CUCTEMATUYECKUM TpPYIIaM LApCTBa >KUBOTHBIX. CTaguu 53BOJIIOLMU YEJIOBEKA
JPEBHEUIIINN YEJIOBEK, IPEBHUM YEIOBEK, IEPBBIC COBPEMEHHBIE JIFO/U.

CpoiicTBa 4eloOBeKa KaK OHOJIOTMYECKOrO BHJIA. MOIMYJSIMOHHAS CTPYKTypa
Bujma Homo sapiens; uenoBedeckMe pacbl pacooOpa3oBaHHE - E€IUHCTBO
MIPOUCXOKICHHUS pac.

CBoiicTBa 4eJIOBEKAa KaK CONMAJIbHOIO cCyliecTBa. JIBHKyliue  CuIIb
anTponorene3a @. DHTENbC O POJIU TPYJla B IpoIlecce MpeBpalieHus 00e3bsiHbU B
yeyioBeka PasBuTHe wieHOpa3leabHOM pedH, CO3HAaHUA U  OOIIECTBEHHBIX
OTHOIIEHWW B CTAaHOBJICHWU 4YEJOBEKAa, B3aMMOOTHOIIIEHME COLUAIBHOTO U
OMOJIOTMYECKOTO B 3BOIIOIMU YeOBEeKa. AHTHHAY4YHasl CYIIHOCTh «COLUAJIBHOTO
JapBUHU3Ma» MW pacu3Mma. Bexymas poib 3aKOHOB OOIIECTBEHHON >KHU3HU B
COLMAJIBHOM ITPOTPECCE YETOBEUECTRA.
buonornyeckue cBONWCTBA Y€I0BEUECKOTO OOIIECTRA.

Jemonctpanus. Penponykius kaptud 3. bypuana, otpaxkaromux dhayny u diaopy

pa3nMuYHbBIX d3p MW nepuogoB. CXeMbl pa3BUTHS LAPCTB JKUBOM IMPUPOBIL.



OkaMeHeNOCTH, OTIIEYATKH PACTEHUM B IPEBHUX MOPOJAX.

ﬂeMOHcmpauuﬂ. MOI[GJ'II/I CKCJICTOB 4YCJIOBCKA M ITO3BOHOYHBIX XMBOTHBIX

OcHognvle nouamus. Pa3BUTHE XKUBOTHBIX U PACTEHUN B PA3JIMYHBIC MEPUOIBI
CYILIECTBOBAHMS 3€MIJIH. MTOCTEIIEHHOE YCIOKHEHUE OpraHu3aluy U IPUCIOCOOICHHE
K YCIIOBHUSIM CpEIbl JKMBBIX OpPraHW3MOB B IPOLIECCE IBOJIOLUUH, MPOUCXOXKICHUE
yenoBeka. J[BUKyIMe CHIIbI aHTponoreHe3a. Poib Tpyna B mpolecce MpeBpalleHus
00e3psiHBI B dYesoBeka. YermoBeueckne pachl, MX €AUMHCTBO. KpurTuka pacusma u
«COLMANBHOTO JAPBUHU3MA.

Ymenusa. Vcnionp3oBaTh TEKCT y4eOHHMKA M y4eOHBIX MOCOOWN JJISi COCTABIICHUS
TaOJIUIl, OTpaXAIOIIUX ATarbl PA3BUTHS JKU3HU Ha 3emiie, CTAHOBJICHUS YEJIOBEKA.
Hcnonb3oBaTh TEKCT ydyeOHHKa JUisi pabOThl C HATypaJbHBIMU OOBEKTaMHU- J1aBaTh
apryMEHTUPOBAHHYIO KPUTHKY pacu3Ma U «COLMAIBLHOTO JapBUHU3MAY.

Meowcnpeomeninvle  ceasu. Quizuueckas eeocpaghus. VIcTopus KOHTUHEHTOB
Ixonomuueckas ceocpagus. Hacenenue mupa. ['eorpadus HaceneHus Mupa.

PA3JIEJT I

CTPYKTYPHASA OPTAHU3ALIUA

KUBbBIX OPTAHU3MOB

Tema 11.1. XumMuueckasi opranusanmsi ;kuBoro (44)

AJIEMEHTHBIA COCTaB JKMBOTO BemiecTBa Ouocdeprl. PacmpocTpaHeHHOCTh
AJIEMEHTOB, UX BKJIaJ B 00pa30BaHME )XMBON MAaTepUU U OOBEKTOB HEKUBOU MPUPOIBI
MakpoasieMeHTbl, MUKpPOAJIEMEHTBI, UX BKJIaJ B 0Opa3oBaHUE HEOPTaHWYECKUX U
OpPraHUYECKUX MOJIEKYJI )KUBOTO BEILIECTRA.

Heopranuyeckue MOJEKyJbl KMBOTO BEIIECTBA: BOJA; XMMHUYECKHE CBONCTBA U
OMOJOTHYECKast POJIb: PACTBOPUTENb THUAPOMUIBLHBIX MOJEKYN, Cpela MPOTEKAHUS
OMOXUMHYECKUX MpeBpalieHuid, poib BoAbl B Temioperymsiuuu u ap. Conu
HEOPTaHUYECKUX KHUCIIOT, MX BKJIAJ B 00€CII€UeHUE MPOIIECCOB XKU3HEACATETLHOCTH
nojJiep>kaHle ToMeocTaza. Pollb KaTHOHOB M aHMOHOB B OOECIIEYEHUU IMPOIIECCOB

KU3HCACATCIIBHOCTH. Ocmoc u OCMOTHYCCKOC JaBJICHUC, OCMOTHYCCKOC



MOCTYIIJIEHUE MOJIEKYJ B KJIeTKY (bydepHbie cucTeMbl KIIETKH U OpTraHnu3Ma. )

Opranuyeckre MOJEKYJbl. buonornueckue moauMepbl — O€NKU; CTPYKTypHast
opranuzanus (MepBUYHAs, BapHAHThl BTOPUYHOW, TpPETUYHAs U YETBEPTUUHAS
CTPYKTYpHasi OpraHu3alys MOJICKYJI OeIKa U XUMUYECKHUE CBS3H, UX YIEPKUBAIOIIUE)
CpoiicTBa OenkoB: JeHaTypauus (oOpatumass W HeoOpaTuMmas) peHaTypalus.
OyHKIMU OEJIKOBBIX MOJIEKYJ. buonoruueckue karamuzatopbl — O€NKH, UX
KJIacCU(UKaIMs, CBOMCTBA U POJb B OOECIEUEHUU MPOIECCOB KUZHEACATEIBHOCTH
VYTrn€Boibl B )KM3HU PACTEHUU, KUBOTHBIX, FPUOOB 1 MUKpOOpraHu3MoB. CTpoeHue u
Oouonornueckas posib OHOMOIMMEpPOB TohucaxapunoB KUpel — OCHOBHOMU
CTPYKTYPHBIA KOMIIOHEHT KJIETOUHBIX MEMOpaH W UCTOYHUK 3HEpTUr. OCOOCHHOCTH
CTPOEHUS KUPOB U JIMIIKJOB, JEXKAllUe B OCHOBE UX (YHKIIMOHAIBHON aKTUBHOCTH
Ha YPOBHE KJIETKU U LEJIOCTHOro oprann3ma. JJHK — Monekyibl HacaeICTBEHHOCTH.
YPpOBHHM CTPYKTYpHOM OpraHM3allii; T€HETUYECKHM KOJ, CBOWCTBa Koma. Pemyr-
mukanus JJHK, nepenaua HacieacTBeHHOM HHGOPMAIIMK U3 TTOKOJICHUS B MIOKOJICHUE.
nepejaya HacleICTBEHHON HHQOpMaIMu U3 fAlipa B IUTOIUIA3MYy; TPAHCKPHUIILIUS.
PHK, crtpykrypa u ¢dynkuuu. MHbopManMoHHbIe, TPaHCIIOPTHBIE, PUOOCOMAIbHBIC
PHK. «Mansie» MOJIEKyJIbl M UX POJIb B OOMEHHBIX Ipoleccax. ButaMuHsI:

CTpOEHHE UCTOYHUKH MOCTYIUICHHS, (YHKIIUU B OpTaHU3ME.

neMoHcTpanus. OObeMHBIE MOJEIN CTPYKTYPHON OpTraHM3alluid OMOJOTUYECKUX
MOJMMEPOB: OEJIKOB U HYKJIEHMHOBBIX KHCIOT HMX CpaBHEHHE C MOJIEISIMHU
MCKYCCTBEHHBIX TIOJTUMEPOB (TTOTUBUHUIIXIIOPU]T).

Tema 11.2. O01mre NpUHUKUNBI KJIETOYHOU opraHu3anus (84)

[IpenmMer u 3amauM IUTOJNIOTMU. MeTOAbl U3Yy4YEHHUsI KJIETKU: CBETOBas U
AJIEKTPOHHAST MUKPOCKOIHUS, OMOXMMHYECKHE W WMMYHOJIOTHYECKHE METONbI JIBa
THUIA KJICTOYHOU OPTaHU3ALMU: TTPOKAPUOTUIECKUE U SYKAPUOTUUECKUE KIICTKHU.

Krmetrka — cTpykTypHO-QYHKIMOHATbHAS CAWHHIIA JKUBBIX OPTaHH3MOB.
Krnerounast Teopusi ctpoenust opranu3moB OO11ve TpUHITUITBEI OPTaHU3aIUN KIETOK.

Crpoenne kietku. Kierounble wmemOpanbl. OpraHoujibl UWATO  IJIA3MBbIL:



AHAOIIa3MaTHYECKast
CeTh, PUOOCOMBI, KOMIUIEKC [OJBIIKH, JTHU30COMBI MHUTOXOHAPHH, ILIACTHIBI,
KJIETOUHBIN LIEHTP, PECHUYKU U KryTuku. KietouHoe siapo, siaepHas o00j0YKa,
XPOMAaTHH, SAPBIINIKO U SACPHBIA COK. XPOMOCOMBI, KAPUOTHII, JIEJICHUE KIIETOK.
[TonsiTHe 0 MUTOTHMYECKOM IMKJIE UHTEep(da3a U MPOIECChI, MPOUCXOISIINE B HEMH,
npodasza, meradasza, anadaza u tenodaza. buosornueckuil cCMbICI M 3HAYEHUE
MUTO3a. JKU3HEHHBINA UK KJIETOK, TOHATHE O MU PEpeHITMPOBKE.

npokapuoThl. OCHOBBI OpraHu3allid MPOKapHOTUYECKOM KieTku. CTtpoeHue
IATOTUTa3Mbl OAKTEPUAIBHONW KIJICTKH; JIOKamu3amusd (PEPMEHTHBIX CHUCTEM U
opraHuzanus MeTadbojgu3Mma y NpokKapuoT. ['eHeTnueckuil amnmapaT OakTepuil.
OCc0OEHHOCTH KU3HENEATSILHOCTH OaKTepuu: aBTOTPO(MHBIE U TETEPOTPOdHbBIC
OakTepun, adpoOHbIE U aHA’POOHBIE MUKpOOpranu3Mbl. CriopooOpa3oBaHuE U €ro
Oouonoruueckoe 3HaueHue. Pazmuoxenne MecTo u posib IpoKapuoT B OMOLIEHO3aX.

Heknerounsie  ¢opMbl  KU3HM  BUPYCHl, Oaktepuodaru;  CTPOCHHE,
B3aMMO/JICHCTBHUE C KIIETKOM-X035IMHOM, BOCITIPOU3BEICHUE.

Hemoncmpayusa.  IlpuHUMNMANbHBIE  CXEMBI  YCTPOWCTBA  CBETOBOTO U

AIEKTPOHHOTO MHKpPOCKoma. CXeMbl, WUTIOCTPUPYIOIINE METOJIbI NpernmapaTHBHON
OMOXMMHUHU U UMMYHOJIOTHUH.

neMoHcTpaius. Moaenu kineTku CXeMbl CTPOSHHUSI OPTaHOUIOB PACTHUTEIIHFHON H
KUBOTHOW  KJIETKH. MUKpompemapaTtbl KIETOK pPAaCTCHHH, JKHUBOTHBIX U
OJTHOKJICTOYHBIX TPHUOOB.

JlabopaTtopHas pabora Ne3. V3ydeHune CTpOEHHS PACTUTEIIbHOW W YKUBOTHOM

KJIETKH IO, MUKPOCKOTIOM.
Tema 11.3. O0MeH BenecTB U NPpeBPallieHUe IHEPrum (2 1)
OOMeH BelecTB U MpeBpalleHUue YHEPTUU B KJeTKe. TpaHCopT BEIIECTB uepes
KJIETOYHYI0 MeMOpaHy. MHHO- U (aronuro3. BHyTpHuKiIeTOUHOE MUIeBapeHUEe U
HAKOIUIGHWE OJHEpPIruM, pACIICIUICHHE TJIOKO3bl. buocuHTe3 OenkoB, >XUPOB U

yIJIEBOAOB B KileTKe DOoToCHHTE3. XEMOCUHTES.



Vmenua. OODBICHATL PUCYHKHM U CXEMbI, IMPEACTABICHHbIE B Yy4eOHHUKE.
CaMOCTOSITENBHO COCTABIATH CXEMbI MPOLECCOB, NPOTEKAOUIUX B KIETKE, U
«IPUBSA3BIBATE» OTACJIBHBIE MX 3Tallbl K PA3JIMYHBIM KJIETOUYHBIM CTPYKTYypaM.
NnmoctpupoBarh OTBET MPOCTEHUINMMHM CXEMAMHM M PUCYHKaMH KIJIETOYHBIX
CTpYyKTYyp. PaboTarh ¢ MUKPOCKOIIOM M HU3TOTOBJIATH MPOCTEUIINE MpenapaTsl JJis
MUKPOCKOITMYECKOTO UCCIIEN0BAHUS

Meorxcnpeomemnvie  ceasu. Heopeanuueckas xumusi. XUMUYECKHE CBA3M.
CrpoeHnue BEILIECTBA. OKuCINTENBHO-BOCCTAHOBUTENBHBIC peaKiuu.
Opzanuueckasa xumusn. [IpyHIUIIBI OpraHW3alliM OPTaHUYECKUX COEIAVHEHUU.
VYrieBoasl KUphl OCIKU, HYKJIEUHOBBIE KUCIOTHI. Du3suxa. CBOWCTBA KUIKOCTEH,
TEILJIOBBIE SIBJICHUS. 3AKOHBI TEPMOJIMHAMUKH.

PA3JAEJL 111,

PASMHOKEHHUE n NHIANBUAYAJIBHOE PA3BUTUE

OPI'AHHU3MOB

Tema I11.1. ®opmbl pa3zMHOKeHUs] OPraHU3MOB (3 4)

CymHocTh U (OpMBI pPa3sMHOXKEHHUS OpraHU3MOB. becrnoioe pa3MHOXEHHE
pacTeHMI W KUBOTHBIX. [lomOBOE pa3sMHOXKEHHWE IKUBOTHBIX W PACTEHUU;
oOpa3oBaHME IOJOBBIX KJIETOK, OCEMEHEHHE U OIIOJ0TBOpeHHe. buonormueckoe
3Ha4YEHUE ITOJIOBOT'0 PA3MHOKEHUS

Tema 111.2. OcnoBbl OHos0TUM pa3BuTHA (3 1)

NuauBuayanbHOE pa3BUTHE MHOTOKJIETOYHOIO OpraHuzMa. DMOpPHOHAJIbHOE U
MoCTAIMOpUOHaNbHOE pa3BuTHE OCOOCHHOCTH W MEPUOAU3aLUS SMOPHOHAIBLHOTO
pa3BuTHs. Perynsuus 3apoAbllIEBOrO Pa3BUTHSI, MEPUOABI MOCTIMOPHOHAIBHOIO
Pa3BUTHS: TOPETPOAYKTHBHBIN PENIPOTYKTUBHBIN U TTOCTPENPOAYKTHUBHBIN. OO01IHe
3aKOHOMEPHOCTH MHIMBUAYaJIbHOIO Pa3BUTHS KUBOTHBIX. Pa3BuTHE pacTeHn.

neMoHctpanusg. ®Pororpaduu, OTpakarIIUe TOCICACTBUS  BO3JACHCTBHIMA
(akTOpoB cpelbpl Ha pa3BUTHE OpraHu3MoOB. CXeMbl U CTATUCTUYECKUE TaOJIMLIBI,

JEMOHCTPUPYIOIINE MOCIEACTBUSL YIOTPEOICHHs aJIKOroJii HapKOTUKOB M Tabaka



Ha XapakTep pa3BUTUS IPU3HAKOB U CBOMCTB Y IOTOMCTBA.

Ocnosnvle nowsmusi. OCHOBHBIC CBOWCTBA JKHMBBIX CHCTEM: METa0OIU3M,
CaMOPETYJIALNS, Pa3APAXXKUMOCTh U JIBUXKEHUE. DTarbl SMOPHOHAIIBHOTO PAa3BUTHS
pacTeHuii u KUBOTHBIX. [lepropl mocTIMOpHOHAIBHOTO pa3BuTHA. buonoruueckas
IPOJIOJKUTENBHOCTD JKM3HU BiMsiHUE BpEeAHBIX BO3JICUCTBUN KypEHUs, YIIO-
TpeOJieHUsT HAPKOTUKOB, aJIKOTOJIsl, 3arPA3HEHUSI OKpYKaIOLIeH cpe/ibl Ha pa3BUTHE
OpraHu3Ma U NpOAOJKUTEIBHOCTD KU3HHU.

Vuenusa. OObACHATH 00LIME 3aKOHOMEPHOCTH MPOIIECCOB META00IM3MA B HKUBBIX
CUCTEMaxX pa3IMYHOrO0 HMEPApXUUECKOr0 YypPOBHS. JaBaTh XapaKTEPUCTUKY
COCTOSIHMIO TOMEOCTa3a U 3HaTh CIIOCOOBI €ro nojaepxanus. [lpuBoauTs nmpumepsl
Pa3IUYHBIX CIIOCOOOB JBM)XCHHS OPraHW3MOB W OPUEHTHUPOBATHCS B €ro Me-
xaHu3Max. OOBACHATH MPOLECC Pa3BUTHUS >KUBBIX OPraHU3MOB KaK pe3yJbTaT
MOCTETNICHHOW  peaju3allid  HacleACTBeHHON wuHpopmanuu. Paznmuuate wu
OXapaKTEepPU30BbIBATh PA3JIMYHbIC TEPUOJBI OHTOTEHE3a W YKa3biBaTh (HaKTOPHI,
HEOJaronpusiTHO BIUSIONINE HA KaXK]IbIN U3 ATAOB Pa3BUTHS

Meocnpeomemnvie ceazu. Heopeanuueckas xumusa. OXxpaHa TPUPOIBI  OT
BO3JCHUCTBUA OTXOJOB XHWMHUYECKUX MPOU3BOACTB. Duszuxa. MexaHuueckoe
nexkeHre 3akoHbl HeroToHa. Cuila ynmpyroctd cuiia TpeHHs DIEKTPOMArHUTHOE
noJsie. MloHu3upytoiee M3nydeHue, MOHITHE O J03€ U3IYYCHUS U OMOJIOTUYECKOU
3aIIuTe

PA3IEJT IV.

HACJEACTBEHHOCTbH U UBMEHUYNBOCTD

Tema 1IV. 1. Hcropusi mnpeacraBjieHMid O HACJHEACTBEHHOCTH U
usMeH4YuBocTH (1 4)

[IpencraBienuss OpeBHUX O POJICTBE W XapakTepe Iepeaayd IMPU3HAKOB U3
MOKOJICHUSI B TIOKOJIEHHE. B3risiabl CpeaHEBEKOBBIX YYEHBIX HA IIPOLIECCHI
HacJIeJOBaHMsI MPHU3HAKOB. JTanbl pa3BuTus reHeTuku Otkpeitue I'. Mennenem

SaKOHOMepHOCTefI HaCJICAOBaHUA IIPU3HAKOB.



Tema 1V.2. 3akoHoMepHOCTH HacJieICTBEHHOCTH (6 4)

['uOpunonornyeckuii METOJ M3yYEHHUs HACJIEICTBEHHOCTH. MOHOTUOpUIHOE
ckpemnBanue. [lepBoiit 3akoH MeHaens — 3aKOH JOMUHHUPOBaHUA. BTOpon 3akoH
Menpnenss — 3akoH pacuieruieHus. [losHoe M HenmoysiHoe JOMUHUPOBAHHE. 3aKOH
YUCTOTHI TaMET M €ro IMTOJOTHYECKOe OOOCHOBaHHME. MHOKECTBEHHbBIC AJIJICIIH.
AHanuzupyrtouiee ckpenuBanue. Juruopunnoe u

NOJMTHOPHUIHOE CKPEIIMBaHUE; TPETHI 3aK0OH MeHIemnss — 3aKOH He3aBUCHUMOTO
koMOuHupoBaHusi. Co3gaHre XPOMOCOMHOW TEOpUM HACHEACTBEHHOCTH T.
Mopranom. Posb oTeuecTBEHHBIX yueHbIX B pa3Butuu reseruku (H. 1. BaBuios,
H. K. Konsuos, A. C. Cepedbposckuii, C. C YUersepukos, C. H. /laBuieHKOB).

Tema 1V.3. OcHoBHBIE (OPMBI H3MEHYHBOCTH (5 4)

['eHoTMnMyeckas W3MEHYUMBOCTb. MyTtanuu. ['€eHHbIE, XPOMOCOMHBIE H
reHOMHbIe MyTanuu CBOMCTBA MyTallMii; COMaTUYECKUE U T€HEPATUBHBIE MyTalllN
Helitpansasle Mytanuu. IlomyneranpHble W JeTanbHble MyTanuu. lIpuuuHbel n
4acTOTa MyTalllid, CHOHTAHHbBIE U MHAYLUMPOBAHHbIE MYTallUd, MyTareHHbIe (HhaKTO-
pbl. @eHoTunmueckuil a3pdpext Mmyraunii. Henacnencrsennas (MoauukannoHHast)
M3MEHYMBOCTh; CBOWCTBAa Moaupukanuu. Poiib ycloOBHII BHEIIHEW Ccpeabl B
Pa3BUTHU U NPOSIBIICHUU IIPU3HAKOB U CBOWCTB.

[emoHnctpanms. KapTel XpomocoMm d4enoBeka. PoIOCIOBHBIE BBIJAIOIIMXCS

MIPEACTABUTENEN KYJIbTYPHI.

Hemonctpanusg. [Tpumepsr MoanbuKaMOHHONW U3MEHUYUBOCTH.

JemoHcTpanysg. XpOMOCOMHBIE aHOMAJIMM YeJOBeKa M HMX (DEHOTUIIUYECKHE

IIPOABJICHUA.

JlaboparopHas paGora Ne 4. PemieHue reHeTHYECKHMX 3a4ady U COCTABIICHUE

POJIOCITIOBHBIX.

JlaGoparopHas pabGora Ne 5. HM3yuenue wusMmenunBoctu. Ilo cTpoeHue

BApUALIMOHHOW KpUBOW (pa3Mepbl JUCTHEB PACTEHUM, aHTPOINOMETPUYECKHUE

JTAHHBIC YJaIIuXcsl).



Ocnoenvie nonamua. I'en. ['eHOTUI Kak cucTeMa B3aUMOJIEUCTBYIONIMX T'€HOB
opranusma. [lpusHak, cBOWCTBO, (eHoTUI. 3aKOHOMEPHOCTH HACJICIOBAHUS
PU3HAKOB, BbIsiBIEHHBIE ['. MenaeneM. XpoMOCOMHasi TEOpUs HACIIEICTBEHHOCTH.
CuenieHHoe HacnenoBanue; 3akoH T. Moprana. ['eneTnueckoe onpezeneHue mosa
y JKUBOTHBIX U pacTeHuil. M3menunBocTh. HacnencTtBeHHass U HeHaclneACTBEHHAs
U3MEHYMUBOCTb. MyTallMOHHAasE ¥ KOMOMHATUBHAsS M3MEHYMBOCTh. Moaudukanuu;
HopMa peaknmu. Cenexmus; ruOpuan3anus u oToop. ['eTepo3nc W MOTUTIION NS,
ux 3HaueHue. Copt, MopoJia, ITaMM.

Vuenus. OOBSICHATh MEXaHU3MBI NEpe/ladyu MPU3HAKOB U CBOMCTB U3 MOKOJICHUS
B TMIOKOJICHHE, a TaKXe BO3HUKHOBEHHE OTJIMYMM OT POJIUTEIbCKUX (opM Yy
noTOMKOB. COCTaBISAITb MPOCTEUIIINE POJOCIOBHBIE M pEIIATh TE€HETHYECKHE
3agaun. [loHuMaTh HEOOXOAUMOCTH Pa3BUTHUS TEOPETUUYECKOW TEHETUKH W
MPAKTUYECKON CENEeKIMH JUIsl TOBBIMEHUS A()(PEKTUBHOCTU  CEIbCKOXO035M-

CTBCHHOI'O  IIPOMU3BOACTBA MW  CHHIKCHMU:A ce0eCTOMMOCTH IIpOaAOBOJILCTBHA.



Meowcnpeomemnvie  cesazu. Heopeanuueckas xumusa. OxpaHa NOpUpPOIbl  OT
BO3JIECTBHS OTXO/J0B XUMHUYECKUX MPOU3BOACTB. Opeanuyeckas xumus. CTpoeHue
1 (QYHKIIMHM OpraHUYeCKUX MOJIeKYyJ Oenku, HykienHoBbie kuciotsl (JIHK, PH K).
Qu3uka. TUCKPETHOCTb  3JEKTpUYecKoro 3apsna OCHOBBI  MOJIEKYJISIPHO
KHHETHYeCcKOo Teopun C(CTaTHYECKHII XapakTep 3aKOHOB MOJIEKYJIIPHO-KU-
HETUYECKON Teopur. PeHTreHoBckoe uzimydeHue [loHsATHE O 103€ HM3Iy4YEeHHUS U
OMOJOTMYECKOH 3aluTe.

PA3IEJI V

OCHOBBI OKOJIOTUHN

Tema VI.1. B3auM0OTHOIIEHUS OPTraHU3MOB M cpebl oouTanus (7 1)

EctectBeHHble cOO0IIECTBA JKUBBIX OPraHU3MOB. buoreonenossl. KoMnoHeHThI
OMOreoleHO30B: MPOAYLUEHTbI, KOHCYMEHTBI, PEIyLEHThl. BHOIEHO3bl BHI0BOE
pa3zHooOpasue, MIOTHOCTh NMOMyJIsAuil, Onomacca.

Abuotnyeckue (¢dakrtopsl cpenbl. Ponap  Temmeparypbl, OCBELIEHHOCTH,
BJQXHOCTH W Jpyrux  (akTopoB B  KU3HENEATEIBHOCTH  COOOLIECTB.
WNuTeHcuBHOCTD AeMCTBUS (pakTOpa, orpaHuduBaromuii dakrop. BzaumopeiictBue
(akTOpOB Cpe/ibl, MPEAEIIbl BBIHOCIUBOCTH.

buotnueckue daxropsl cpenpl. Llenu u cetn nmutanust IKOJ0TUUECKAs TUPAMUIA
yucen Ouomacchl, sHeprur. CmeHa OnoIeH030B. [IpuuuHBI CMEHBI OHMOIEHO30B;
(bopMHpOBaHKE HOBBIX COOOILIECTB.

@opMbl B3aUMOOTHOILICHUN MEXAY OpraHM3MaMH. IMO3UTUBHBIE OTHOIIEHUS —
cuMOMo3  (Koomepamusi, MyTyaJiu3M, KOMMEHCalIu3M). AHTHOMOTHYECKHUE
OTHOUIEHUS. XUITHUYECTBO, Apa3uTU3M, KOHKYpeHLUs. HelTpaibHble OTHOIIEHUS
HEUTpaIU3M.

Tema VI.2. Oxpana npupoas! (4 1)

AHTponoreHHbsie (DaKTOpbl BO3ACHCTBUS Ha OWOIIEHO3BI (POJIb YEIOBEKa B
npupoze). [IpobreMbl panmoHaIBHOTO MPUPOIONOIB30BAHUS, OXPAaHBl MPHUPOAS

3alyTa OT 3arpA3HCHHH, COXPAHCHHUC JTAJIOHOB MW IIAMATHHUKOB IIPHPOJBLIL,



o0OecrieyeHUe NPUPOAHBIMU pECypCcaMH HaceleHus IUIaHeThl. Mepbl 1o
00pa30BaHMIO IKOJOTHUYECKUX KOMIUIEKCOB, IKOJIOTUYECKOE 00pa3oBaHne

0O06001menne (5 yacon)






| Ne | Tema OCHOBHBIE TIOHATUS O6opynoBanue | [loBropenu | Jomarine | [lata Hsmepur
a | ypo e € 3a/laHie | MIPOBECH | €Nu
T | Ka sl
a
1 Beenenue. buonorus , Mukonorus, TaOJULIBI [ToBroputs | C1p.3-5 2 Hen 3ananus
buonorust —Hayka o | OpuOJIOTHsl, aJIbI€0IOT s, «['oMonornyHeI | O Kypcam CEHT co
KU3HU najgeo00TaHrKa eu «MHOroo6 CBOOO/TH
brorexHomorws, AQHAJIOTWYHBIE | pa3ue BIM
onoduzmka, OHOXUMUSI, OpraHbD, JKUBBIX KpaTKUM
pamuoouonorus, ouonorust | «Ilaneonronor | opraHuzMo U
KaK HayKa, CTAaHOBJICHUE MYECKHE B» (TEKCT pas3BepHy
OMOJIOTUH KaK HAYKH. PSIIBDY, y4eOHHKa TBHIM
Wurerpamys u «3apOJIBIIIH Ha c. 5-6), OTBETOM
g epeHIays XOPJIOBBIX «Kuson
KUBOTHBIX) OpraHu3M)
(TEKCT Ha C.
4-9)
Paznen | . PazBurme :xuBoii mpupoab! 19 yacos
Tema 1.1. IlpuHUMIIBI OPraHU3ALMM KU3HU HA HALlIeH IJIaHeTe 2 yaca
2 MHmoroo6pazue [Tonsitre o Guocdepe. Tabmura IloBroputs | ['maBal, |2Hen 3amanus
YKUBOT'O MUPA Crpykrypa 1 QyHKIIMH «YpoBHU OCHOBHbIE | cTp.7-11 No
onochepsl. KomrmoneHTbI OpraHu3aluf CBOJCTBa BOITPOCHI 3,4,6,7,8
ouochepsl. XKuBoe KUBOT0» KUBBIX K TEKCTY (paznen
BEIIIECTBO OMOCREPHI. opranmsmo | maparpad 1, raBa
EcrectBennas cucrema B U ypoBHU | aNe 1)
KJIaCCU(HKAIIIHN KUBBIX opranmzany | 4,5,6,7,8,9 *3a0aH1
OpPraHM3MOB KaK OTpaKEHUE Y KHUBOU e Ne9
ux 3Bosmoruu. [apcTBo Marepun (Paznen
YKUBOM MTPUPOIBL: o xypcy 7 1, rmaBa
MPOKAPUOTHI, TPHUOBI, KJ1acca 1)B




pacTeHusi U ’KUBOTHBIE. TeMy paboueit
Hepapxuueckas cucrema «Knaccudu TeTpaau
OpraHu3ali OPraHu3MOB. Kars C
KHBBIX NeYaTHO
OpPraHu3MO 171
B)» HaC.8 OCHOBOU
OcCHOBHEBIE CBOMCTBA Tabnmma I'maBal, |3 mHen
YKUBBIX OpPraHH3MOB «YpoBHU crp. 8-11
OpraHu3alun
YKUBOTO)
Tema: O01IME 3aKOHOMEPHOCTH PA3BUTHSA KUBOI1 NPUPOALI 8 YacoB
Pazsutne 6uonorun | Pa3purue 6nonoruu B [Taparpad | 3 Hen
B JIOJTAPBUHOBCKUI | J1I01aPBUHOBCKHUI MIEPUO/IL. 2
TIEPUOL ['ocrioncTBO B HayKe OTBETUTh
npecTaBIeHui 00 Ha
«A3HAYATTLHON BOIIPOCHI
LEJIECO00PA3HOCTI» U
HEU3MEHHOCTU YKUBOU
npupopl. PaboTh!
K.JIunHes no cucremaruke
pacTeHuil U )KUBOTHBIX.
KroBbe, Cent - Nnep
OBOITIOLMOHHAA OBOITIOLIMOHHAS TEOPUSI OnopHeIit [Naparpad | 4 Hen
teopust AK.b. JK.b. Jlamapka. IlepBbie KOHCITEKT 2
Jlamapka PYCCKHE 3BOJTFOIMOHUCTHI.
Hayunslie n DBosromMSs, UCKYCCTBeHHBIH | ['eorpadudecka 4 yen 3amaHus
COLIMAJIBHO- oTOO0p s KapTa [Naparpad Ne 1,2
HKOHOMUYECKHE [Ipeamnochuiku 3 (3
MPEATNOCHUTKA BO3HUKHOBEHUS YUCHUS Bonpockt 3).
BO3HUKHOBEHUS U Y.JlapBHHA. TOCTM>KEHUSI B Ha c. 20 3ananus




YTBEPXKIICHUS 00JIaCTH €CTeCTBEHHBIX MIPUHECTH Nel 3 (T
HBOJTIOIIOHHOTO HayK, 9KCIEeIUIIMOHHBIH doto 3, 1.
yuenus U.Jlapuna | marepuan Y./ lapBuna. JIOMAIIHH 3.Nel,2,5
X
KUBOTHBI
X
Vuenue Y. Jlapsuna | Yuenue Y.Jlapuna 00 Tabnva [Naparpad | 5 ven
00 UCKYCCTBEHHOM | HCKYCCTBEHHOM OTOOpE «HCKYCCTBEHH 4,
otOope bIii 0TOOPY, BOITPOCHI
dororpadun c.24
opoJt
KUBOTHBIX,
repOapuii
COpTOB
pacTeHui
Vuenue Y.Jlapsuna | EcrectBenHsIi 0TOOp — N300paskeHus [Naparpad | 5 Hen 3anaHue
0 €CTECTBEHHOM JIBIDKYIIAS] CHJTa DBOJTIOLMH. | CEBPIOTH, 5 Ne
otOope [IposiBneHue B npupoe 6oromona BOITPOCHI 1,2,35)
€CTECTBEHHOr0 0TOOpA. Ha C. 28
[lonoxeHns: yueHus
Y.JlapBrHa
[pucnocobnennoct | [Ipucnocodnennocts Buma. | TaGmwia [aparpad | [Taparpad 3anaHue
b OPraHU3MOB — Mumukpust MackupoBka. | «DopMbl 12 7,89 1 Hem okT | Ne
pe3yabTar neiictBusa | [Ipexynpexnarommas ecTecTBEHHOro | [IoBTOpUTH | BOIPOCHI 1,2,3,6
€CTECTBEHHOT'O okpacka. duznonormueckue | 0TOOpay naparpad 9 | Ha ctp.44- (r4m.
otOopa aZanTaryy. 45 7);
[pucnocoburensHbIe 3ananve
0COOCHHOCTH PACTeHUH 1 Ne 4,67,
YKUBOTHBIX. MHOTOOOpazue 3amanue
aJiarTarm Ne




[ Iprcnoco6sIeHHOCTh 1,35,7
OPraHMU3MOB K YCJIOBUSIM Ne 4.5
BHEIIIHEHN CpeJibl — pe3yJIbTaT
JIEUCTBUS €CTECTBEHHOI'O
oroopa.
10 | Bun, ero xpurepun | Bua , Bubl — IBOMHUKH, N300pakenus [Naparpad | 1 1okt 3ananue
U CTPYKTYpa apeas, KpUTEpUH BUIA: HECKOJIBKUX 10 Nel
MOP(HOTOTHUYECKHH, OpraHr3MOB, BOITPOCHI (rmaBa 5
TCHETUYECKHUH, OTHOCSIIXCS K c.55. mathb naparpa
(U3HOJIOTHYECKU, OJTHOMY BHLy. XapaKTepH ¢ 10)B
DKOJIOTUYECKNH, CTHKY p/T
reorpayecKu, pacTeHus,
UCTOPUYECKUIL. KUBOTHOT
COBOKYITHOCTb KPUTEPHUEB — 0 Ha
YCJIOBUE 0OECTICUEHUS OCHOBE
LEJIOCTHOCTH U €IUHCTBA KpUTepHi
BUJIA.
11 | JIabopaTtopHas Kusbie [Taparpad 2HeN OKT
pabota pacTeHus, 10
«Mopdonornyecku qyuesna
1 KpUTEPHUIA BUIIA» YKUBOTHBIX,
repOapwuii ¢
OIPEACTUTENBH
BIMHU
KapTOYKaMH,
H300paKEHUS
KHBBIX
OpraHU3MOB.
12 | I'maBHbBIC MakxkposBomonus. [ maBabie | Cxema [Toroputs | Iaparpad 3amanus
HarpaBJICHUs HaIpaBJICHUS SBOJTFOIH: «OCHOBHbBIC no kypcy 6 | 12 No4 5.6,




ABOJIFOLINH apomop¢o3, MyTH K1 7,8,11,1
UIMOAIaNTaIus, ABOJIIOIMOHHOT | 3HAYEHHE 2(r6bn
JIeTeHepariysl. 0 TPOLECCa» MHOT'OKJIET 12
[Tytn nocTr)eHMS OYHOCTH Nel,2.5
nporpecca

13 | Obmme JluBepreHIws u Tabnwa [aparpad | 2 Hen
3aKOHOMEPHOCTHU KOHBEPreHIIUS «DOopMBI 13
OMOIOTMYECKOi ¢uoreneza»

ABOJTIOLIAN

14 | CoBpemeHHas Ha ocHoBe 3HaHust Tabmura [Toroputs | [loBTOpUT | 3 HEN
cHUCTeMa paCTeHUM U | ABWKYIIUX CuJl oBosmrormy, | «Kiaccudukary | matepuan | b ctp.8-11
YKUBOTHBIX — UX OMOJIOTHYECKON usl pacTeHui» | yueOHMKa | yueOHHKa
OTOOpaKEHHUE CYIITHOCTH OOBSICHSITH Ha cTp.8-11
MaKpO3BOJTIOLIUH MPUYMHBI BOSHUKHOBEHUS

MHOT000pa3usi BUJIOB
YKUBBIX OPraHU3MOB U UX
MPUCTIOCOOJIEHHOCTh K
YCIIOBHSIM OKPY>KAFOILIEH
Cpeibl
Tema: BosHukHoBeHMe U pa3BuTHe sku3HM HA 3emuie (10 yacoB)

15 | CoBpemenHbie Opranuyeckuii MUp Kak Tabna I1.12 [Naparpad | 3neq okt | Bonpoc
IIPELICTABICHUS O pe3yJIbTaT SBOIFOLMY. «Marpuunsiii | [ToBroputs | 14 bl K
BO3HUKHOBCHUU BO3HUKHOBEHUE U pa3BUTHE | CUHTE3» 1o Kypcy 7 TEKCTY
YKU3HU Ha 3eMIIe. YKU3HH Ha 3eMIIe, TEOpUsT KT naparpa
Hauanbhbie sTanel | akagemuka A, Onapuna, MaTepual O dba
Pa3BUTHS KU3HU OMOJIOTMYECKUH 1 ryOKax,

COLMAJIbHBIN 3Tarbl KUILIEYHOIIO
Pa3BUTHS )KUBOK MaTCPHH. JIOCTHBIX M
dusioreHeTnyuecKue CBSI3U B Ip.

YKUBOW TIPUPOJIE.




16 | XKuzHb B PazButue xu3nu Ha 3emiie B | Tabmmiia [Toroputs | [laparpad | 4 vem okt | 3amaHus
apXEUCKyIO U apXCUCKYIO U «BobBOKC» no kypcy 7 | 16 Nel,2.3,
MIPOTEPO30HCKYIO MIPOTEPO30KCKYIO APBI. I'eoxponosorn | kiacca o OtBeTuTh 4,5,6,7,8
py [lepBbie criebl >KU3HU HA qecKast PEeNTHIMAX | HA ,10

3emuie. [losiBnienue Bcex TabJmIIa, U IITULAX, O | BOIPOCHI (rmaa 7
COBPEMEHHBIX TUIIOB KOJUIEKLIWS BETKOBBIX | Ne 1-4 naparpa
0ECIO3BOHOYHBIX «TPUJIOOUTBI» | PACTEHUSIX ¢15)B
*UBOTHBIX. [lepBbIe [Naparpad paboueii
xopnoBsbie. PazBrutue 11 TETpaau
BOJIHBIX PACTEHUI.

17 | XKuzsb B PazButue xu3nu Ha 3emiie B | «I'€oxpoHOIIOr [Taparpad |4 ven 3amanue

MAJICO30MCKYIO 3Py | MAJIE030MCKYIO 3pYy. n4ecKast 17 Ne
DOBOMIOIMSA PaCTECHUI; TaOJTHLIA BOMPOCHI 1,2,34,8
TIOSIBJIEHUE TIEPBBIX cTp.88 11,121
COCY/IUCTBIX PACTECHUM, 5 (rmaBa
MaroOpPOTHUKOB, CEMEHHBIE 7
MIAIOPOTHUKH, naparpa
TOJIOCEMEHHBIE PACTEHMUSI. ¢ 16)B
Bo3HukHOBeHHE paboueit
NIO3BOHOYHBIX: PHIOBI, Tepaau
3€MHOBO/THBIC,

MIPECMBIKAIOITHE.

18 | Xwu3Hb B PazButue sxu3nu Ha 3emiie B | «I 'eoxpoHosior [Taparpad | 2 HenHOsT | Ne

ME3030MCKYIO 3Py ME3030MCKYIO 3pY. n4eckKast 18 12,489
[osiBrieHue n TaOIUIIa» BOIPOCHI (r8m
pacrpocTpaHeHUE cTp. 92 18)B
MOKPBITOCEMEHHBIX paboueit
pacreHnil. Bo3HHKHOBEHUE TeTpaau
IITUI] ¥ MJICKOTTUTAIOIITHX.

BeIMupanue qpeBHux




I'OJIOCEMCHHBIX paCTCHI/Iﬁ )41
IMPCCMBIKArOINXCsI.

19 | Xuzub B PaszBurue sxu3nu Ha 3emie B | «I'eoxponosnor | [loBroputs | [laparpad | 2Hos 3anganust
KalHO30MCKYIO 3py | KaliHO30MCKY!O 3py. bypHOoe | nueckas 1o 19 Ne 2,37

Pa3BUTHE IIBETKOBBIX, TaOINLIa» yueOHHKY 8 | Borpockt (rnaBa 8
MHOrooOpasue Hacekombix | ['eorpadruecka | kmacca c.94 naparpa
(mapasienbHast SBOJIONMS). | S KapTa TEMY b 19)B
Pa3BuTHe miareHTapHBIX «[Iponcxo paboueit
MJICKOUTAOIINX, KJICHUEC TETpau
TMOSIBJICHUE XUIITHBIX. YEJIOBEKa
Bo3HrKHOBEHNE MPUMATOB.
[losiBrieHME NIEPBBIX
IIPEJCTABUTEIICH CEMENCTBA
moau. YeTBepTHUHBIN
MIEPUO/T: SBOJFOLINS
MIIeKoTIUTarommX. Pa3surue
MPUMATOB: HAIPABJICHUS
ABOJTIOLIUM YEJIOBEKA.
OO1Me npeiKky YesioBeKa 1
YeJI0BEKOOOPa3HbIX
00€3bsH.

20 | [Ipoucxoxaenvie AHTpONIONOTHSI Tabmue! [ToBroputh | [Taparpad |3 HemHOs | 3amaHus

YeJIoBeKa AHTponorenes «ABCTPAJIONUT | MIOHATHE 20 Ne

JIBIOKyIIE CUITBI eK» «XUMHYECK 13,4.8,1
aHTPONOIeHE3A. «Heanepranen | wii 1,12,13,
[TponcxoKaeHUE YETTOBEKA. | » DJIEMEHTY, 15,17 (r
Mecro yenoBeka B KUBOU CBOIICTBA 8 m20) B
npupoae. Ctaauu pa3BUTHs BOJIbI U paboueit
yenoBeka. YenoBeueckue CTpOEHHE TeTpaau

packl, €AMHCTBO




‘ IMPOHUCXOXKICHMS pac.

Pasznen |1 CtpykTrypHasi oprauu3anmsi ;KUBbIX OPraHu3MOB

Tema: Xummnueckast 0

raHn3anus ;KUBoro 3 yaca

21 | Xummdeckas MukposeMeHTbI Tabmura [ToBToputs | [laparpad | 3 Hen 3ananus
OpraHu3ays KJIeTkd. | MakpoaieMeHThbI «CrtpoeHue o Kypcy 6 | 21 HOSI0 No
Heopranmueckne VY IIbTPaMUKPOIIEMEHTHI | MOJICKYJTBI Kj1acca BOITPOCHI 12,345
BEILIECTBA OcobenHoctH BOJIbD) TEMY c.107 1-4 (rmaBa9

XUMHYECKOTO COCTaBa «XUMHUUECK naparpa
KHMBBIX OPraHU3MOB. Wil cOCTaB ¢ 21)B
MukpoaneMeHTsl 1 KIICTKIDY paboueit
MAaKpO3JIEMEHTBHI, UX TeTpaau
BKJIa/1 B 00pa30BaHNe Bormpoc
HEOPraHMYECKUX U Ne3 k
OpPraHU4eCKUX BEIIIECTB TEKCTY
MOJIEKYJT dKHBOTO naparpa
BEIICCTBA. da2l
Heoprannyeckue

BEIIECTBA, UX POJIb B

OpraHm3Me: BOJIa,

MUHEPATIBHBIE COJTH

YKUBBIX OOBEKTOB.

22 | Xumudeckast benku, rinobyna, Tabnuie! [ToBroputs | [laparpad |4 Hen 3ananus
OpraHu3aIys KJIETKH. | TOPMOHBI, ()ePMEHTHI. «CrtpoeHue o Kkypcy 6 | 22 crp. No
Opranuueckue benku — 6uonorndeckue | GETKOBOM KJ1acca 107-109 245,78
BeIIeCcTBa — OCITKU MOJIMMEPBL. Y POBHU MOJIEKYJIbD», Marepuan o 9

CTPYKTYPHOMU «HyxknenHoBble | Oenkax 10 (r 9
OpraHu3aInu. KUCIIOTBD, i
OyHKIMHN OEITKOBBIX «YTHEBOILIY, 22)
MOJIEKYIT «JImmgpny

23 | Xumudeckas YTeBob! , TUUIBI, Tabmura ITosroputs | [laparpad | 4 nen 3ananus




OpraHu3alys KJIeTKH.
Opranunueckue
BEILIECTBA — YTJIEBO/IbI
W JTATHATBI

TOPMOHBL.
Opranuueckue
BEILIECTBA, UX POJIb B
OpraHu3Me: YIJeBOIbl U
vl buonorudeckas
POJIb YIIIEBOAOB
(sHEpreTHyecKas,
CTPOUTEIBHBIN
Matepuai,
MH(pOpMAaLIMOHHAS
yHxupst). GyHKIMN
JIUITUJIOB.

CBoJiCTBA JIUITUIOB.

«¥YTeBoab,
«JInmmaby

10 Kypcy 6
KJ1acca
Marepua o
HYKJICUHOB
BIX
KHUCIIOTaX

22
ctp.109-
112,
BOITPOCHI
5-10 Ha
crp.112

No
12,13,15
,16,17,1
9,22 (i
91.22)

24

XuMmuyeckas
OpraHu3aIMs KJIETKH.
Opranuueckue
BEILIECTBA —
HYKJICUHOBBIE
KHCJIOTBI

HyxknernHoBbI€ KMCTIOTBI
Hyxneornz
HyxknenHoBbI€ KMCTIOTBI
— ouononmimepst. JTHK
PHK
[IpocTpaHcTBeHHAs
crpykrypa JJHK —
JIBOMHASI CIUPATb.
Haxoxnenue /IHK B
KJIETKE: SIAPO,
MUTOXOH/IPHUH,
TTIACTH/IBI.

Buner PHK. ®ynkimm
HYKJIEMHOBBIX KUCJIOT.
Penyrmmkanms JIHK.
[Tepenaua
HACJIC/ICTBEHHOM

TaOmuia
«HyxrenHoBbIe
KHUCJIOTBDY

[ToBTOpUTH
naparpad
22 ct1p.107-
110

[Taparpad
22 c1p.
11-112,
BOITPOCHI
11-12 Ha
ctp.112

1 "Hex ek




uH(pOPMAITIH 13

ITOKOJICHM:A B ITIOKOJICHHC.

Tema: O01IHe NPUHITUNIBI KJIETOYHOUW OPraHM3aAIN

25 | Knerounas [uronorus. Tabma [osroputs | [Taparpad | 1 Heqmek | Bompoc
TEOpust Knerka — ocHOBHas «MHoroobpasu | ctpoerne | 29 BI CO
CTPOEHHS CTPYKTYpHast 1 € KJICTOK» KJIETOK cBOOOTH
OpraHm3MOB | (PYHKIHMOHAIbHAS €IUHHUIIA pacTeHMi, BIM

opranm3mMoB. Kietka kak KUBOTHBIX, OTBETOM
ouocucrema. Kierounoe OakTepuit, Ne 1-3k
CTPOEHHE OPTaHU3MOB KaK TpuoOOB, naparpa
JI0Ka3aTeIbCTBO MX POJICTBA, CTpOCHUE by 29.
€/IMHCTBA KUBOM MPUPO/IBL. BUPYCOB U 3a1aHus
OCHOBHBIE TIOJIOKCHUS OakTeprod Nel3.5,
kierouHou reopuu T. [11BanHa, aroB 6(@mll
M.IIneiineHa. 1.29)

26 | Huromorusi — | OcoOGEHHOCTH CTPOCHUS Koxkwia venryn 3arucu B | 2Hen
HayKa o PacTUTENBHOM, )KUBOTHOM, JIYKOBULIBI, TeTpaau
KJIETKE. TpUOHOM KJIETOK. AMUTETUATTHHBI
JlaGoparopHa | DyKapuOTHUECKHE KIETKH € KIIETKH
g paboTa PaCTEHMIA, ’KMBOTHBIX MIOJIOCTH pTa
«3yueHune YEJIOBEKA,

CTPOEHHMS MHKPOCKOITBI,
pacTUTENILHOU IIPEIMETHBIE U
Y JKUBOTHOMU

27 | Ctpoenue Opranonpl. [utonazma Tabna [Naparpad | 2Hen 3ananus
KJICTKA Crpoenvie 1 pyHKIIUH «CtpocHne 26 Nel,2.3,
3YKApHOT. KJIETOYHOU MEMOpPaHbIL. PaCTUTEIILHOU 45111
Krnerounas [{uTorasma 3yKapuoTHUECKON | ¥ AKUBOTHOM S5(llnm
MeMOpaHa. Ki1eTKH. OpraHesuisl KJIETKI 26)Bp/
[luroruiasma | MTOILIA3MBI, UX CTPYKTYpa U T




ue (YHKIIMH, [IATOCKETIET. 3anganust
opraHoujibl. | BrimoueHus, Ux 3HaYEHUE B 1o
METabO0JIM3ME KIIETOK. puc6/
Oco0eHHOCTH CTPOCHUSI
PACTUTENHHBIX KIIETOK.
(KoMEIbIOTEP)
28 | Kiierounoe [IpokapuoTsI Tabma [Naparpad | 3 Hen 3ananus
AIPO. DyKapuoThI «CtpoeHue 27 Nel,2,3,
XPpOMOCOMBI ATIpay, BOMPOCHI 457,10
Kapnornn «Paznmunble Nel-7 (rmaBa
ComaTtnyecKkue KIeTKH (bopMBI siTIep» 11
["anonaHbIi HAOOP XpOMOCOM raparpa
JIMrionTHbIH HAOOp XPOMOCOM b27)B
OyHKIMY si7pa: JIEJICHUE paboueii
KJIETKH, PETYJISAIMS OOMeHa TeTpaau
BEILIECTB Y SHEPIHU.
Pacrionosxenne u umcio saep B
KJIETKAX pa3IMYHbIX
OpraH13MOB.
CocrosiHMs XpOMaTHHA:
XPOMOCOMBI,
JECIMPATU30BAHHbBIE HUTH.
Crpyktypa siapa: sjepHas
000J104Ka, KapHroIia3ma,
XPOMATUH, SIPBHIIIIKO.
29 | llenenue MuToTHYECKUI LK. Tabna [Naparpad | 3 Hen 3ananus
KJIETKU. Nurepdaza «MwuTo3» 28 No 1-5
Muwuro3. Penyrmkanys BOIPOCHI (rmaBa
Xpomatuibl ctp.136 11




JleneHre KIICTKU SYKapHOT. (1-5) naparpa
buosnoruueckuii cMbICT U b 28)B
3HAYEHUE MUTO3a paboueit
Jlenenue KJIETKU MPOKapHOT. TeTpaau
PasmHoOxeHue.
30 | [Ipokapuotu- | [IpokaproTs Tabnwa [Taparpad | 4Hen 3ananvs
yeckasi kietka | CTpoeHHe MpoKapyoT: «MHoroobpazu 25 No
TUIa3MaTH4YecKas MeMOpaHa, € KIIETOK», BOIPOCHI 245,68
CKJIaT4atas «CtpoeHue Nel-5 I(rll
(dboTocuHTE3UpYIOIIAs OakTepuabHON n 25
MeMOpaHa, CKJIaJuaThble KJIETKID 3ananue
mMeMOpanbl, kosbiieBast JJHK. Ne3 k
Mernkue pub0oCOMBI, OpraHOH/TbI 25
nBKeHHst. OTCyTCTBUE [Ipax. P.
opranonios: JI1C, «ByueH
MHUTOXOHJIPUM U TUTACTHU]L. ue
3HaueHre 00pa30BaHus CIOp Yy KJIETOK
OakTepuid. Y cioBHs rudem OakTepu
CHop. uBp/T
31 | Bupychl — Hexsnerounblie popMbl ku3Hu — | MynsTumeauii 4uen
HEKJIETOYHasi | BUPYChI, OakTeprodary; Has
(opma JKU3HU | CTPOCHHUE, B3aUMOJICHCTBYE C Tpe3eHTaIs
KJICTKOM — XO351HOM,
BOCIIPOH3BE/ICHHE
32 | 3auer o Teme | TecToBast KOHTpOJIbHAsS pabOTa B HECKOJILKMX BapUaHTaX W3 33JJaHUM pa3HOTO BHUIA. D HEJl
«Knerka» 3aianvis ¢ BHIOOPOM OTBETOB.

3aianus co CBOOOTHBIM KPATKUMH U Pa3BEPHYTHIMHU OTBETAMHU.
3a1aHns Ha COOTBETCTBHE.
3aaHus HAa YCTAaHOBJICHUE B3aMOCBSI3EH.




3anoHeHNe CPABHUTEITBHBIX TaOJIHI]
3aiaHys Ha HAXOXK/ICHHE OIMOOK B PUBEJICHHOM TEKCTE.
Tema: O0OMeH BellecTB U PeBPALLICHHE JHEPTHH

33 | Oomen Accummsis . Juccumusiiust | TaGmina [Naparpad | 5 Hen 3Nel-
BEUIECTB U ®epment. OOMEH BEIECTB U «DotocuHTE3 » 24 8I'10m
MPEBpAIllCHAE | TIPEBPAILICHNE SHEPTUN — 24
SHEPIHH B MPU3HAK KUBBIX OPTaHM3MOB, *3a1aHN
KJIETKE. OCHOBA YKU3HEIESITETBHOCTH s
DHepreTUyecK | KIETKU. ACCUMUISIUS U Ne9,10,1
i OOMEH. JIACCUMMJISILIVS — 1,12,14

MPOTHBOIOJIOKHBIE MTPOLIECCHI. (r10
Cunres Oenmka 1 POTOCHHTE3 — n.2)
BaKHEHUIIIHE peakiyi oOMeHa

BeniecTB. [ ymkomms.

bpoxenue

Jlpixanue. O0ecrieueHne KISTKH

SHEPIUeH B MPOLIECCE IbIXaHUSI.

bronornyeckoe okucieHue.

34 | Oomen I'en, Tpuruier, reHeTHYeCKUi Tabnuua [Maparpad | 2 ven ssHB | 3amaHust
BEIIECTB B KOJI, KOJIOH, TPAHCKPHIIITHS, «"eHeTyeCKH 23 Ne3 4.5,
PACTUTENIHHON | aHTUKOJIOH, TPAHCIISIINS. 1 KOo1», 6,7,8,9,1
KJIETKE. OOmMeH BeriecTB U TipeBpaitieHre | «bruocunTes 0
[InacTyecku | SHEPrUM - MPU3HAK )KUBBIX Oenka» (r10m2
i 0OOMeH. OpraH13MOB, OCHOBA 3)B

KUBHEIESTEIILHOCTH KIIETKH. paboueit
CBolicTBa FT€HETUYECKOTO KOJIa: TeTpaau
M30BITOYHOCTD, CIICIU(PHIHOCTB,

YHHUBEPCAIILHOCTh. MeXaHu3m

TPAHCIISIH, MEXaHU3M

Tpackpurnuuu. [ IpyHimmn




KOMILJIEMEHTAPHOCTH .
peaT3aIwst HacIeICTBEHHON
MH(DOPMAIIH B KIIETKE
(6uocuHTe3 6enkoB). buocunTes
YIJICBOJIOB B KJICTKE.

Paznen |11 Pa3mHokeHne 1 MHIMBHAYAJIbHOE PA3BUTHE OPraHU3MOB

Tema: @opmMbl pa3MHOKEHUS OPraHU3MOB

35 | becnonoe Pa3zmuoxeHne Tabnva [Naparpad | 2uen ssHB | 3amaHus
pa3sMHOKEHHE | becrosioe pa3sMHOKEHUE — «BereratuBHOE 30 Nel2.3,
OpPraHM3MOB | IPEBHEHUIIIHI CIOCOO Pa3MHOYKECHHUE BOITPOCHI 4,5 (r12

pa3MHOXxeHus1. Bupl 6ecrionoro | pacteHuin» Ne 1-5 1 30)
Pa3MHOXKEHUSL: IETICHUE KIIETKH, crp.149 Bonpoc
MHTO3, TIOYKOBAHUE, JICJICHUE Ne3 k
TeJa, CopooOpazoBaHIe. 30
Bue1 BereratnBHOTO

Pa3MHOKEHWUSI.

["ameTsl

I'epmadpoauTsI

35 | IlomoBoe Orm1010TBOpEHHE, €T0 Tabma [Maparpad | 3 Hen 3amanus
pa3MHOXKEHHE | OMOJIOTMYeCKOe 3HAYCHHE. «Metio3» 31 Nel,7.8,
opranm3MoB | ['amerorenes. Metios. BOIPOCHI 10 (r12

Kownstorarus. ITepekpect Nel-5 1 30)
xpomocom. [lonoBoe crp.155 *3ananu
Pa3MHOYKEHUE PACTEHUM U s Ne
’KUBOTHBIX, €r0 OMOJIOTMYECKOE 4,56, (r
3Ha4yeHue. OIUI0J0TBOPEHYIS, 12 1 30)

ero OMOJIOTMYECKOE 3HAUCHHE.
ITosoBbIE KIIETKU: CTPOCHHE,

byHKIIM.




36 | OmmonorBope | JIBOiHOE OIJIOAOTBOPEHHE. Tabmmna [ToBTOPUTH 3uen
HUE Y Hagammn «/IBo¥HOE 10 Kypcy 6
[IBETKOBBIX buonoruueckoe 3HaueHme OIUTIOJIOTBOPEH | KIT
pacTeHuit Y€ )KUBOTHBIX» | «pa3BUTHUE

OpraHu3Mo
B»
Tema: OcHOBBI 0MOJIOTHH PA3BUTHS

37 | UnguBunyans | OmtogotBopenne. Ontorene3 | Tabmmia IToBroputs | [laparpad |4 HensHB | 3amanus
Hoe pa3BuTHe | OMOpuorene3. Poct u pasButue | « HOMBHAYanb | HO7KIL. 32 Nel,2,3,
MHOTOKJIETOY | Oprann3mMoB. OHTOr€HE3 U €ro HOE Pa3BUTHEY, | pa3BUTHE BOIPOCHI 4,(r13
HOT'O sransl. JlpobneHue. «CrtpoeHue 3€MH, Nel-4 n 32)
OpraHu3Ma. I"actpysnust. OpraHorexes. STALI HAcCeKOMbIX | cTp.161 *
OMOpHUOHATBH | 3aKOH 3apOJIBIIIIEBOrO CXOJICTBA , PETITIIIHIA, 3a1aHus
oe passutre. | (3akoH K.bapa) IITUIL] 1 Ne7.9,12

MUIEK. (r12
n32)

38 | UnmuBunyans | [loctaomOpronanbHbil mepuox | Tabmuia [Maparpad | 4uen 3amanus
Hoe pa3BuThe | pa3Butus. Dopmbl «PazButHe 33 Nel,2,
MHOTOKJIETOY | TOCTAMOPHUOHAIILHOTO MIEPUOJia | HACEKOMBIX) BOMPOCHI 4,5,6,7(r
HOT'O Pa3BUTHSL Ne 1-4 naBa 13
OpraHu3Ma. [IpsiMoe 1 HEMpsAMOE Pa3BUTHE; [loxroros raparpa
[TocToMOpHOH | TOCTOMOPHOHATILHOE Pa3BUTHE. UTHCS K $33)B
aJIbHOE W3menenue opranmsma 1pu TECTUPOBA paboueit
pa3BUTHE. MOCTOMOPUOHATIHBHOM Pa3BUTHH: HUIO TeTpaau

POCT, pa3BUTHE MOJIOBOM
cucteMbl. CTapeHue.

39 | O6mue 3aKOH 3apOoIBIIIEBOro cxocTBa | Tabmmia [aparpad | 1 wen deB | 3amanus
3akoHOMepHO | (3axoH K.bapa). «3apoIbIeBoe 34 No3.4.5,
cTu pas3Butusi | buorenerrueckuii 3akoH (2. CXOJICTBO 6(r13 o

I'exkennb, K. Mrosiep). OpraHU3MOB) 33)




Bompoc

b1 Nol-4
K
yUeOHHUK
y
TecTsl
Pa3nen 1V. HaciieicTBEHHOCTh M H3MEHYHBOCTH OPraHN3MOB
Tema: UcTropusi npeacraBiieHnii 0 HACJIEICTBEHHOCTH U HBMeHYMBOCTH 14.
40 | l'eneruka kak | AnenbHble TeHbl. ['eHeTHKa. [loptper [Naparpad | 1uen 3ananus
HayKa I'en. I'enotun. M3menuuBocth. | I.Menaens 35 Nel 4.6,
HacnencrBeHHOCTH. PEHOTHIT 7,8 (r14
UYuctele muHun. | eHeTuka. 135
Tema: 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

41 | I'ubpuponoru | UcnonszoBanue I'. Mennenem | Tabmuia [Taparpad | 2 3ananus
YEeCKUI METOJ | THOPHIOIOTHUYECKOTO METO/IA. «'ubpumoIoTN 36 Nel,2,3,
M3y4YECHUS MOoHOTHOpPHUTHOE CKPEILMBAHUE | YECKUI BOIIPOCHI 4, (rnaBa
HACJICJICTBEHH METOI», ctp.174 14
0OCTH pa3naToOvHbIA raparpa

Marepuat b 36)B
«OCHOBHBIE paboueii
TIOHSITUS U TeTpaau
CHMBOJIMKA B

TEHETUKE)

42 | Monorubpua | I'omozurora. I'ereposurora Tabnwa [aparpad | 2aen deB | 3amanus
HOE JIOMUHAHTHBIH ITPU3HAK «['ubpunomorn 37 Nel,2,3,
CKpenmBanue | MOHOTMOPUHOE CKPEIUBAHUE | YECKHUI ctp.176- 4,5,6(rna

PenieccuBHBI TPU3HAK . METOI», 180 no Ba 14
MoHOTHOpUTHOE CKpPEIIMBAHUE. | pa3iaTOuHbII TMTHOpU T naparpa
HenonHoe noMuHrpoBaHue. Marepuai HOT'O ¢ 37)B
Anamsupyrolee ckperpbanue. | «MoHoruopu CKpellrBa pabouent




[{uronoruyeckre OCHOBbI HOE HUS TeTpaau
3aKOHOMEPHOCTEHA. CKpEILIUBAHUE
[paBusio eqrHo00pasust. 3akOH
pacierienust. [ unoresa
quCTOTHI TameT. COOTHOIICHHE
T€HOTUIIOB U ()eHOTHIIOB TIPU
HETIOJTHOM JIOMUHUPOBAHUH:
1:2:1.
CootHomienue (PeHOTUTIOB TIPH
AHATM3UPYIOIIEM CKPETITMBAHHH:
1:1

43 | Jurubpuanoe | I'enorumn Tabma [Tosroputs | [laparpad | 3 Hen 3ananus

ckpenmBanue | JIMTHOpHIHOE CKpEIBaHKE «lurubpumHoe | TEKCT O 37 Ne7.8,,1

[TomuruGpuIHOE CKpEIMBAHUE | CKPEIUBAHUEY, | MEHO3e ctp.180- 0,11,12,
®eHoTuII. Y CII0BUS MPOSIBIIEHHS | «AHAM3UPYIO 186 13,14,16
3aKOHA HE3aBUCUMOTO miee (rmaBa
HacCJIeJOBaHUSL. CKpEILIMBAHUE, 14
CooTHOI1IEHNE TEHOTHITOB U pa3naToO4HbINA raparpa
(Pe€HOTHUIIOB NPH MOSBIECHUN Marepuain ¢ 37)B
3aKOHA HE3aBUCUMOTO «TEKCT 3a/1a4n paboueit
HacnenoBaHus: 9:3:3:1. Ha TETPaIU
MexaHn3M HacJIe0BaHUS 3aKPEIUICHUC)
MPU3HAKOB NP JUTHOPUTHOM
CKpEIIMBAHU.

44 | T'eHernka I'ereporaMeTHBbIi MOJI. Tabmra ITaparpad | 3aexn

yeJoBeKa I'omoramernsiii noit. Ilonosele | «Metiosy, 39

XPOMOCOMBI «HacnenoBanu
HacnencrBeHHOCTh — CBOMCTBO | € T€HOB,
opranm3MoB. CooTHotieHue 1:1 | CLIeTUIEHHBIX C
TI0JI0B B TPYITIAX KMBOTHBIX. TIOJIOM))




HacnenoBanue npu3HakoB y
yenoBeka. HaciencreeHHbie
3a001€BaHus, CLEIUICHHBIC C
nosioM. Pacinerienue heHoTHIIA
TI0 MIPU3HAKY OMPE/ICIICHHS
noja. Hacienoanue
MIPU3HAKOB, CIEIJICHHBIX C
TTOJIOM.

3aKOH CIEIIIEHHOTO
HaCJICZIOBAHUS

45 | TI'eHotun kak | AssenbHble reHsl. ['eHoTH Tabmua [Naparpad | 4 Hen 3ananus
cucTemMa JomunupoBanue. deHoTun «Bzaumonencr 40 Nel,2,3,
B3anMoaelcTB | KauecTBeHHEBIE 1 BHE T€HOB) BOMPOCHI 456,7
VIOIIMX I'€HOB | KOJIMYECTBEHHBIE 31-6 (rmaBa

MIPU3HAKU. XapakTep 14
B3aMMO/ICUCTBUS: JOTIOJTHEHHE, naparpa
MOJIaBJICHUE, CyMMapHOE ¢ 40)B
neiicTere. BiusiHue komyecTna paboueii
T'CHOB Ha TPOSIBJICHHE TeTpaan
pu3HAKOB. B3anmoperictaue

TCHOB U KX MHO)KECTBEHHOC

JIEHICTBHE.

46 | JIaboparopHa | 3aKOHOMEPHOCTH HaclienoBaHus | Tabmmia ¢ IToroput | 4Hex 3aa4un
s paboTa MIPU3HAKOB NIPU M300paKeHNEM b Ha MOHO
«Pemienue MOHOTHOPHITHOM, pa3IMUHBIX naparpad -
TEHETUYECKUX | JUTUOPHUITHOM, AHAJIMBUPYIOIIEM | TUTIOB 11 JTHOpU
3a/1a4 U CKPEIIMBAHUMY; TIPH HETIOJIHOM | KOHEYHOCTE! JTHOE
aHaIN3 JIOMHUHUPOBAHNY; HACEKOMBIX, CKperu
COCTaBJICHHBI | HACJICIOBAHWH, CIICTUICHHOM C | M300payKeHHS BaHNE,




X TIOJIOM... KUBOTHBIX U3 HETIOJTHO
POAOCITIOBHBIX OJTHOTO pOJIa, e
» UCTOYHUKHU JIOMUHHU
JIOTIOJTHUTEITBH pOBaHUE
o ,
uHpopMaImy, HACJEeNo
OIPEACIUTENN BaHUE
TpU3HAK
OB
Tema: OcHOBHBIE (POPMBI H3BMEHYHUBOCTH
47 | 3aKOHOMEPHOCTH I'enom. M3menunBocth | Tabnuia [aparpad | lneqmap | 3amanus
M3MEHUYMBOCTH. Myraiuu. Myrtaren «Hacnencrsen 41 Ne
HacnencrBennas IHommionaus. Hasl 12345
W3MEHYUBOCTD. HN3meHunBOCTE — W3MEHYNBOCTEY .6,7,8,9,
CBOIMCTBO OPraHU3MOB. 10,11,12
OcHoBHbIE (HOPMBI (rmaBa
W3MEHYMBOCTH. Buapl 15
MYyTAaIMH 110 CTETIEHU raparpa
W3MECHEHHUS TCHOTHIIA: ¢b41)B
T€HHbIE, XPOMOCOMHBIE, paboueii
reHoMHbIe. CHHIpOM TETPAIU
JlayHa — reHomMHas
MyTallus 4eI0oBeKa.
Buibl MyTareHos.
XapaKTepuCTUKU
MYTallMOHHON M3MEHU.
KomOunnaTuBHast
M3MEHYUBOCTb.
48 | 3aKOHOMEPHOCTH Bapuaimonnas kpusast | Tabnuiia Ilosroputs | [laparpad | 1 Heqnmap | 3aganus




U3MEHYMBOCTH. N3MeHunBOCTb. «®Denoturmyec | maparpad | 42 No
denoTuMyeckas Momudukarms Kas 35-37,39- | BompOCHI 12,345
WU3MEHUYHMBOCTb. Hopwma peakiim U3MEHYUBOCTDY | 42 Ne 1-4 (rmaBa
JlabopatopHas 3aBUCUMOCTb : 15
paborta «3yuenue NPOSIBIICHUS ISHCTBUS JIucTbs TOMIOMN, naparpa
W3MEHYHUBOCTH. TEHOB OT YCIIOBHUI JIMHEWKA. b 42)B
IToctpoenne BHEIIIHEN CpeIbl paboueii
BapHaIMoOHHOTO psina | HeHacnencrBenHas TEeTpau
Y KPUBOW» M3MEHYHBOCTb.

XapakTepucTuKa

MOTU(UKAITMOHHOM

W3MECHYUBOCTH.

49 | Cenexuus. Lentpor | Cenexuust Tabma [aparpad | 2uwenmap | 3amanus
MHOT000pasusi u [ TprunHbI OSBIEHUS «UeHTpbI 43 Nel,2.3,
MIPOUCXOXKIICHUS KYJBTYPHBIX PACTEHUI. | IPOUCXOXKICHH 5,6,7(r
KYJBTYPHBIX [penckazanue S KYJIbTYPHBIX 16 m43)
pacTeHuil. 3aKOH CYLLUECTBOBAHMS AUKUX | PACTCHUIDY B
TOMOJIOTHYECKUX pacTeHni ¢ MPU3HAKAMM, paboueit
psIIOB IICHHBIMU JIJISI TeTpaan
HAaCJICICTBEHHOMN CEJIEKIINH.

W3MECHYHUBOCTH.

50 | Metons cenekuum I'ereposuc. N300pakenus, [aparpad | 2 Hen 3ananus
pacTeHuii 1 ['ubpurm3anms ¢dotorpacpum, 44 Ne 1-10
YKUBOTHBIX Henpeccusi. Mytarene3 | TaOMUIIBI 11O (rl16

ITopoma. Copt KaOKIOMY n44)
OCHOBHBIE METO/TbI paccMmaTpuBaeM

CEJEKINU — OMY METO]TY.

TUOpUTU3ALINS U OTOOP.

Buib1 uCKyCcCTBEHHOTO

0TOOpa: MaCCOBBIN 1




VHVUBUIYJIbHBI.
I'uGpuam3arus.
HckyccTBeHHbIIM
MyTareHes.

51 | Cenexkuust Bbuorexnonorus. [osroputs | [aparpad | 3uen 3ananus
MHUKPOOPTaHU3MOB. [[Tamm IO KypCy 45 Nel,2.3.;
JlocTrkeHus u OCHOBHbBIC HaMpaBJICHUE reorpadus (rmaBa
OCHOBHBIC CEJIeKIUU y4EHHE O 16
HAaIpaBJICHUS MHUKPOOPTaHH3MOB. onocepe naparpa
COBPEMEHHOMN 3HAYEHHE CENICKIUU b 45)B
CEJICKITHU. MHUKPOOPTaHH3MOB JIJIST paboueit

pa3BUTHS TeTpaau
CEJIbCKOXO35IMICTBEHHOIO
MIPOU3BO/ICTBA,
MEIUIHCKOM,
MHUKPOOHOJIOTHYECKOMN 1
JPYTruX OTpacieu
TIPOMBIIIUTCHHOCTH.
MuxkpoOuoornyeckuit
CHIHTE3.
Paznen V. OcHOBBI 3K0JIOTHH
Tema: B3anM0oOTHOLICHHSI OPTaHU3MOB U Cpeibl OOUTAHMS

52 | CrpykTtypa buocdepa — rmodansHast | Tabmmia ITaparpad | 3 Hen 3amaHust

ouochepsl skocucrema. ['panuibl | «Pacnpoctpane 46 Nel,2.3,
ouochepsl. HUE BOITPOCHI 4 (rnaBa
KomrioneHThI 1 OpPraHU3MOB B Ne 5,6,8 17
CBOMCTBa OHOChEpHI. orochepe» naparpa
Pacnipoctpanenue u ¢ 46) B
POJIb )KUBOTO BEILIECTBA B paboueii
o6uochepe. Yciopus TETpaIn




*km3Hu. Yuenne B..
Bepnanckoro o

onocdepe.

53 | KpyroBoport BemiectB | buoreoxummueckue Tabmua [Naparpad | 1uwenanp | 3amanue

B IPUPOJIE LIUKJIBI «buoreoxumny 47 Ne

buorennrie s5eMeHTbI €CKHE LIUKJIBDY 12,345
MHWUKpO3JIEMEHTBI ,6 (T1aBa
I'ymyc 17
OubTpanus raparpa
MHuorokparHoe $47) B
WCMOJIb30BaHUE paboueii
OUOTEHHBIX 2JIEMEHTOB. TETPaIH.
Tpoduueckuit ypoBeHb. 3ananus
Hamnpagmnenust Toka co
BEILIECTB B MMHUIIIEBOM cBOOOH
ceru. Posb bIM
IIPOU3BOJIUTEIIEH, OTBETOM
norpedureneit u
paspyimrenen
OpraHM4ECKHUX BEILIECTB
B DKOCHCTEMaX U
KPYTrOBOpPOTE BELLECTB B
TIPUPOJIE.
CpenooOpazyromas
JEeSITEIIbHOCTD
OpTaHN3MOB.
[Hupkysiiiust GMOTeHHBIX
AIIEMEHTOB.

brnoxnMmueckue MAKIIB
a30Ta, yriepoja,




docdopa.
[TouBooOpazoBanwe,
00pa3zoBaHue Irymyca.

54 | DKonoruyeckue DKonorus [Naparpad | 1uen 3ananus

(hakTophI. Abnotndeckue (PaKTopsI 50,51 Nel,7.,8,
buotmueckue haxTopb 11 (r17
AHTpOTIOreHHBIH (paKTop 150)
OrpaHnurBaronmn 3ananve
¢axropCpemna — Nel (r
WCTOYHHK BEIIECTB, 17152)
SHEPruu U MHGOPMAITUHL. 3amanue
Abuotnueckue (hakTopbl Ne4
cpenpl. buotnmueckue
(hakTophl.
Bsanmopericteue
(hakToOpOB CpeIbl.

55 | buoreoneHo3bI. [Homynsmst. buotieHo3 [Naparpad 3ananue
buonenos. BunoBoe | Dxocucrema. 49, 52 Nel2.3,
pasHooOpasue. EcrectBennbie u 6 (rmaBa

HCKYCCTBEHHBIC 17
skocucTembl. CTpyKTypa naparpa
AKOCHCTEM: OMOIIEHO3, ¢ 52)B
skotomn. [Tomyssims. paboueit
Knaccuduxkarms 2 Hen TETpaau
Ha3eMHBIX SKOCHUCTEM.

CBOIICTBa SKOCHUCTEMBI.

Bunosoe paznooOpasue

— MIPU3HAK

YCTOMYMBOCTHU

OKOCHUCTEM.




(kxoMIIBbIOTED)

56

ITnmeBkle cBsI3H B
SKOCHCTEMAX.
CocrapieHue cxem
TiepeIauy BEILECTB U
SHEPIUu.

Tpoduueckuii ypoBeHb.
ABTOTPOQBL
I'ereporpodsl. [TurieBas
ceTh. [ InmieBasa 1enb.
[Toroxk Bemectna. [Totok
SHEPIUML..
(yHKUMOHAIBHbIE
TPYIITBI OPraHW3MOB B
OUIIeHO3€: TTPOTYIICHTHI,
TIPOU3BOTUTEIH,
PELYLIEHTHI

Mexanu3m nepenaun
BCILICCTBA U TICpEIauH
SHEPIHH T10
TPOPUUECKUM YPOBHSIM.

N3o0paxenus
Pa3IUUHBIX
KUBBIX
OpraH13MOB:
«CUMOHOHTED),
«XHITHUKW,
«[Tapa3ute.

[Taparpad
52
BOITPOCHI
No 4-7

2He] arp

3agaHus
No
45,6,89
(rl7m
52)Bp\
T
3agaHus
T0 pUC
125,126
«CocraB
JICHUE
CXeM
nepenay
51
BEIILICCTB
51
SHEPIUr




»

BBIBOJIBI
K HEU
57 | Abuotnyeckue Poss Temmniepatypsl, OnopHelit [Naparpad | 3 Hen
(axropbl OCBEIIICHHOCTH, KOHCIIEKT 50
BJIQYKHOCTH ¥ JIPYTHX
(hakTopOB CpeIbl.
58 | buotuyeckue Konkypeniwist Tabmra [Taparpad | 3aexn 3amaHust
(axropbl XUIIHAYECTBO «pycHas 53 No
CumMOno3 CTPYKTypa Bompocer 1,2,35,6
[Napazutizm JIMCTBEHHOI'O Y 3aJIaHUS 8,9
Twriel B3aUMOACHCTBHS | JTecay Ne 1-6 (rmaBa
Pa3HbIX BUJIOB: 17
KOHKYPCHITHS, naparpa
XUITHUYECTBO, CHMOMO3, b 53)B
TIapa3UTH3M. paboueit
TETpaJH
Tema: OxpaHa npupoasbl
59 | buocdepa n yenosek. | BrmsiHue yenoBeka Ha [ToBroputs | [laparpad | 4uen
AHTpOTIOTeHHBIE ouochepy. nmaparpad | 51,55
(axropbl AHTpONOreHHbIE 54 crp.238-
(hakTOpBI BO3/ICHCTBUS 239




Ha OMOLIEHO3bI.
DakTOPbI, BHI3BIBAIOIIINC
HKOJIOTUUCCKUIN KPH3HC.
DKOJIOTUYECKUI KPU3HC
Y €70 ITOCJICACTBHSL.

61 | IIpupomnbie pecypchl | ATposkocHcTeMA. [Naparpad | 4uen 3ananus

1 vx ucnonb3oBanue | [IpupoaHbie pecypehl. o4 Ne
Knaccudukarms BOITPOCHI 1,2,35,6
MIPUPOTHBIX PECYPCOB. Ne3-6 Ha (r18
[TpoGiemsbr c.273 154)
PaIMOHATIBEHOTO
TIPUPOJIOTIONB30BAHUS U
YX TIOCTIC/ICTBHSL.

62 | IlocnencTus [TocnencTBust [Taparpad | 1 Henmas | Bompoc
TIEITEIILHOCTH XO3SICTBEHHOMN 55,56 bl U
YeJI0BeKa B JIeATEIbHOCTH YeIOBEKa [Toaroros 3a1aHus
9KOCHCTEMAX JUTSL OKPYXKarOIIeH UThH Nel,2,3,

Cpepbl: COOOIIICHN 4,56 x

- 3arpsA3HEHHUE BO3/IyXa B € WM TEKCTY
ropojaax u uH(popMa naparpa
IIPOMBIIUIEHHBIX 30HAX; LIMOHHBII ¢dasS518
- 3arpsI3HEHNE MPECHBIX OykieT 00 naparpa
BOJI, MUpPOBOr0 OKeaHa; AKOJIOTUYE b 55)B
- AHTPOIIOTEHHOE CKHX paboueit
3arpsi3sHeHNE OMOChEpHI; npobieMa TeTpaau
- PAIMOAKTUBHOE X, Bremomn
3arpsiHeHne ornochepsr; CBSI3aHHBI CHUE

- BIIMSIHUE YEJIOBEKa Ha XC TPaKTAY
pacTUTENIbHBIA MUP U 3arpsi3HEH €CKOU
YKMUBOTHBIN MUD; ueM paboThI




- BIIUSTHAE COOCTBEHHBIX OKPY’Karo «AHam
TIOCTYTIKOB Ha JKUBBIC TIei 3|
OpraHW3MBIL. cpenpl OIICHKA
Coxpanenuie TIOCTIETIC
OMOJIOTHYIECKOTO T.
pa3Hoo0pazusi
63 | Oxomornyeckue DKOJIOTHYECKHEe Kpacnas Kaura | [ToBroputh luenmas | 3amanue
TIPOOJIEMBI po0JIeMbI (TTAPHUKOBBIN Marepuan Ne 5,9
3¢ deKT, KUCTOTHBIC riaB No (r18
JIO’K/IM, OITYCTHIHABAHUE, 2,345, 1155)
CBEJICHHE JIECOB, yueOHuKa 3ananue
TOSIBJICHHE «O30HOBBIX Nel,2,6
JbIP», 3arPS3HEHUE (r18m
OKpY KaroIIei cpejipl). 56)
Coo0r11.
Munu-
TIPOEKTHI
O00011eHue S yacoB
64 | CraHoBneHue Teopus Y./lapBuna o [loBTOPUTH 2uenMas | PasHoyp
COBPEMEHHOM TCOPHH | TIPOUCXOKICHUH BUJIOB Marepua OBHEBBIC
ABOJTIOITUH ITyTEM €CTECTBEHHOTO riaB No TECTHI
oroopa. CoBpeMeHHas 9,10,11
TEOPHs1 SBOJFOLHH: y4eOHHKA
- IBUDKYIIAE CUJTBI
ABOJTIOITM;
- IPUYHHBI
MHOT000pasus 1
TIPUCTIOCOOICHHOCTH

OPraHW3MOB K CpeJie
oOHUTaHMS;




- IIOHATHEC O
MUKPO3BOJIIOINN 1

MAaKpO3BOJTIOITHH;

- OCHOBHBIC
HaIpaBJICHS SBOJIIOINY,
- ITyTH JOCTYHKCHUS
OUMOJIOTUIECKOTO
nporpecca.

65 | Knerka— Xummdeckas [ToBTOPUTH 2 "Hex Bomnpoc
CTPYKTYpHast 1 OpraHu3aIys KJICTKH. Marepua BI K
(byHKIIMOHATLHAS Crpoenue u QpyHKIMU riaB No TEKCTaM
€/IMHUILIA )KUBOTO KJ1eToK. OOMeEH BellecTB 14,15,16 naparpa

U [IpeoOpa3oBaHue y4eOHHKa da2l-

SHEPrUM B KIIETKE. 27
Paznoyp
OBHEBBIC
TECTHI

66 | 3akoHOMEpHOCTH 3aKOHOMEPHOCTH [ToBTOPUTH 3 Bompoc
HACJICJICTBEHHOCTH, | HACJICIIOBAHUS MaTtepHa BI K
W3MEHUMBOCTH. TIPU3HAKOB, OTKPBITHS, riaB No TEKCTaM

CIEITaHHbIE 17,18 naparpa
I"'Mennenewm. yueOHuKa da 37,
3aKOHOMEPHOCTU 41,42
W3MEHUYMBOCTH. Paznoyp
[TpuknagHoe 3HaYEHUE OBHEBBIC
TCHETHUKL. TECTHI

67 | B3aumopneiictBue buocdepa, e€ crpykTypa [ToBTOPUTH 3 Bonpoc
opranmsma u cpensl | 1 pyHkimn. buocdepa u Marepuan bl K
oOHTaHUsA YeJI0BEK riaB No TEKCTaM

9,10,11 naparpa




yueOHHuKa da
46,417,952
, 53, 56
Paznoyp
OBHEBBIC
TECThI

68

Nrorosas
KOHTpOJIbHas paboTta

TectoBast KOHTPOJIbHASL PA0OTA B HECKOJIBKMX BapUAHTAX U3 33/IaHUI pa3HOro BUAa 4 Hex




