l. IlnanupyemMble pe3vbTATHI 0CBOEHHSI YUeOHOro npeamera «buojorusa»

B pesynvmame uzyuenus buonoeuu ooyuarowuiicss 00ndiceH

3HATH/TIOHUMATh

NPU3HAaKu OUONIOSUHECKUX 00BEeKMos: KUBBIX OPraHU3MOB; I'€HOB M XPOMOCOM; KIIETOK H
OpPraHU3MOB PpACTCHUH, >KUBOTHBIX, TIpUOOB W OakTepuil; MOMyNISALUH; HKOCUCTEM U
arposKocucTeM; 6uocgepsl; pacTeHU, KUBOTHBIX U TPHOOB CBOETO PETUOHA;

CywHOCmb OUONI02UYECKUX Npoyeccos: OOMEH BEIECTB U IPEBPALICHHUS YHEPIUU, MUTAHHE,
IObIXaHUE,  BBIJCJIEHHE, TPAHCIOPT  BEIIECTB, DPOCT,  Ppa3BUTHE, DPA3MHOXKCHHE,
HACJEACTBEHHOCTb WM W3MEHYMBOCTb, PEryjsilus; JKU3HEICATEIBHOCTH  OpraHu3Ma,
pa3apakKuMOCTb, KPYTOBOPOT BEILECTB U IPEBPALLEHUS JHEPIUH B DKOCUCTEMAX;

yMEThb

00vsacHAmMb: PONb OuoJOrMM B (OPMUPOBAHUM COBPEMEHHOM €CTeCTBEHHOHAyYHOU
KapTHHBl MHpa, B IPAKTHYECKOW JEATEIBbHOCTH JIOJEH M CaMOro YYEHHUKA; POACTBO,
OOIIHOCTh NPOMCXOXAEHUS M HBOJIOLUIO PACTEHUH U IKUBOTHBIX (HAa TIpuMepe
COTIOCTABIICHUSI OTACIBHBIX TPYII); POJIb PA3IUYHBIX OPTaHU3MOB B JKM3HHM YEJIOBEKAa U
COOCTBEHHOW  JEATEIBHOCTH; B3aUMOCBSI3M OPraHU3MOB M OKpYXawollell  cpensl,
Ouwoyornyeckoe paszHooOpasue B COXpaHeHHUH Ouocdepbl; HEOOXOAMMOCTh 3aIlIUTHI
OKpY’Karollel cpeJibl; pPOACTBO YeJIOBEKa ¢ MICKONMMUTAIOIIUMHU )KUBOTHBIMHU, MECTO U POJIb
YeloBeKa B TPHUPOJAEC; B3aWMOCBS3M YEIOBEKA M OKPYXKAIOMICH Cpeabl; 3aBHCHMOCTD
COOCTBEHHOI'O 3JI0POBbsI OT COCTOSIHUS OKPYXKAOILEH CpeJibl; MPUYMHBI HACI€ACTBEHHOCTH
Y M3MEHUYUBOCTH, MPOSBIICHUS HACICICTBEHHBIX 3a00JCBaHMIA, MMMYHHUTETA y YEJIOBEKa;
POJIb TOPMOHOB ¥ BUTAMUHOB B OpPraHU3ME;

uzyuams  Ouonocuyeckue 00veKmvl U Npoyecchbl: CTABUTh OUOJIOTMYECKUE 3KCIEPUMEHTHI,
OIUCBIBATh U OOBSICHATH PE3yJbTaThl ONBITOB; HA0II01aTh 32 POCTOM U Pa3BUTHEM pacTEHUN
M OKUBOTHBIX, TIOBEACHHEM JKMBOTHBIX, CE30HHBIMH HW3MEHEHHSIMHU B TIPUPOJE;
paccMaTpuBaTh Ha TOTOBBIX MUKpOIpenapaTax 1 OMUChIBATh OMOJIOTHYECKHUE OOBEKTHI;
PACnO3HABAMb U ONUCHIBAMb. HA TAOIUIIAX OCHOBHBIC YaCTH M OPTAHOMIBI KJIETKH; HA KHUBBIX
00BbEKTax M TaONMUIAaX OpraHbl IIBETKOBOTO pPACTEHMs, OpraHbl W CHCTEMbl OpPIaHOB
KUBOTHBIX, PACTEHUS PAa3HBIX OTJIEJIOB, )KHBOTHBIX OT/IEIBHBIX THUIIOB M KJIACCOB; Hanboiee
pacnpoCTpaHEHHbIE PACTEHUS M JKUBOTHBIX CBOEH MECTHOCTH, KYJIbTYpHBIE PACTEHUS U
JOMAIITHAX KUBOTHBIX, OTIACHBIE JIJISl YeJIOBEKAa PACTCHHSI U )KUBOTHBIX;

8bLA6IAMb U3MEHYMBOCTh OPTaHU3MOB, MPHCIIOCOOJIEHHUsI OPraHU3MOB K cpelie OOWTaHus,
THITBI B3aUMOJICHCTBUS Pa3HBIX BUIOB B IKOCHCTEME;

cpasnueams OUOJOTHYECKHE OOBEKThl (KJIETKHM, TKAaHW, OpPraHbl U CUCTEMBbl OpPraHOB,
OpPTaHU3MBbI, TIPEACTaBUTENEH OTAEIBHBIX CHCTEMAaTHYECKUX TPYII) U JeNaTh BHIBOABI Ha
OCHOBE CPaBHEHUS;

onpeoenames NPUHAIISKHOCTh OHOIOTHYECKUX 00BEKTOB K ONPEIEIIEHHON CUCTEeMaTHIEeCKOH
rpynre (knaccupukanus);

AHAnU3UPOBAMs U OYeHU8ams BO3/ICHCTBIE (DaKTOPOB OKpYKAIOIIEH cpebl, (hakKTOpOB pHCKa
Ha 37I0pOBbE, MOCIIEACTBUI JAEATEIbHOCTH YEJI0BEKa B SKOCUCTEMAX, BIMSHUE COOCTBEHHBIX
MOCTYTIKOB Ha )KUBBIE OPTaHU3MBI U IKOCHCTEMBI;

npoBoOUNb  CAMOCMOSIMENbHBIUL  NOUCK  OUoNo2uYeckol uHgopmayuy: HAXOIUTh B TEKCTe
yu4eOHHMKA  OTJIMYUTENbHBIE TPH3HAKKM  OCHOBHBIX  CHCTEMAaTHYEeCKHX TpYyMI;, B
OMOJIOTUYECKHX CJIOBAapSAX M CIPABOUYHUKAX 3HAYCHUS OHOJOTMUYECKHUX TEPMUHOB; B
Pa3IMYHBIX UCTOYHHKAX HEOOXOMMMYK MH()OPMAIMIO O JKMBBIX OpraHn3Max (B TOM YHCIE C
UCIIOJIb30BaHNEM HH(POPMALTMOHHBIX TEXHOIOTHI);

WCIIOIK30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHUS B IPAKTUUECKON JEATETHHOCTH U
MOBCEIHEBHOM JKU3HU JJIA:

*  coOmoneHusl Mep NpO(UIaKTHKHA 3a00J€BaHUM, BBI3BIBACMBIX PACTCHHSMH, JKHBOTHBIMU,
OaxTepusMu, TpudaMu 1 BUpycaMu; ipeaynpexaeHust, BUY-ungexyn, BpeaHbIX TpUBbIYEK
(KypeHue, ajJKoTOJM3M, HApKOMaHHs), MPO(PHIAKTHKHA WHQPEKIMOHHBIX W TPOCTYIHBIX



3a00JIeBaHMIA;

"  palMOHAIBHOM OpraHu3allMd TpyJa W OTAbIXa, COOJIIOJEHUS TMpaBUJ TOBEICHUS B
OKpPYKarolIeH Cpele;

®  BBIpAIIUBAHUS U PA3MHOXKEHUS KYJIbTYPHBIX PACTEHUN M JOMAIIHUX XUBOTHBIX, YXOJIa 32
HUMU,

1. Conep:xanue yueOHoro npeamera «buosorus. 9 kiaace (npeanpoduisb)
PA3JIEJ |
OBosronus )KUBOro Mupa Ha 3emie. (9 4)

Tema 1.1. O0mume 3aKOHOMEPHOCTH Pa3BUTHS YKHUBOUW MPUPObI (79)

MHuoroo6pasue xuBoro mupa. OCHOBHbIE CBOMCTBA KUBBIX CUCTEM.

Pa3Butne Guonoruu B J0JapBUHOBCKUI Mepro. ['0croAcTBO B HayKe MpecTaBlieHuit 00
«M3HAYATBHOU I1eTIECO00PA3HOCTH» U HEM3MEHHOCTH kHBOU mpuposl. Padoter K. JlunHes mo
cucrtematuke pacteHuil u xkuBoTHBIX. Tpynbl K. KroBse u K. ne Cenr-Mnepa. DBontonnoHHas
teopus JK.-b. Jlamapka. [IepBbie pycckue 3BOIFOIUOHUCTBI.

[Ipenmocbuiku  BO3HMKHOBeHUs Yyuenus Y. JlapBuHa: JocTWkeHUST B 00JacTu
€CTECTBEHHBIX HayK, d3KcneauuuoHHbli Mmarepuan Y. JlapBuna. Yuenue Y. [lapBuna 00
HCKYCCTBEHHOM OTOOpE.

VYuenune Y. JlapBuHa O ecTeCTBEHHOM OTOOpe. Bujg — »dBodiolMOHHAs eauHUIIA.
Bceobiias nnauBuyanbHas U3MEHYMBOCTh M M30BITOYHAS YHCIEHHOCTh oTOMCTBa. bopnOa 3a
CYLIECTBOBAHHUE U €CTECTBEHHBIN 0TOOP.

['eneTunka u >BONIOLMOHHAS TEOPUS. DBOJIIOIMOHHAS poJib MyTauuid. buomornueckuii Buj
— KayeCTBEHHbIM JTal »3BOJIOLUMU. BuHJI Kak TE€HETHYEeCKHM U30JIMpOBaHHAs CHUCTEMA;
pPEnpoyKTUBHAS M30JSLUS U €€ MeXaHu3Mbl. [lonysiiimonHas CTpyKTypa BUA; SKOJIOTHYECKUE
U TE€HEeTHMYECKHE XapaKTEepUCTUKHU nomynsauuid. Ilonmynsuus — saeMeHTapHas 3BOJIOIMOHHAs
eANHUIIA.

MuxkposBomtorusi.  IlytTu M cKOpocTh  BHIOOOpa3oBaHMs; reorpaduueckoe Hu
HKOJIOTHYECKOE BUI000pa30BaHUeE.

MaxkposBontonusi. ['1aBHbIe HAaNpaBIEHUS SBOJIOIMOHHOIO Iponecca. bruomornyeckuit
nporpecc u 6uonornueckuid perpecc (A. H. Cesepros). Ilytu noctuxeHns OHOIOTHYECKOro
nporpecca.

JemoHcTpanus. buorpadgum yueHsIX, BHECIIUX BKIIAJ B Pa3BUTHE IBOJIOLNMOHHBIX UICH.
Kuznb n nestensHocTh JK.-b. Jlamapka.

Hemonctpauus. buorpadus Y. lapsuna. MapuipyT U KoHKpeTHble Haxonku Y. JlapBuHa
BO BpeMsi MTyTEIIECTBUS Ha Kopabiie «buriby.

JlemoHcTpanus. Cxewmsl, WJUTIOCTPUPYIOLIUE rporecc reorpauueckoro
BUI000pa3oBanusa. [loka3 KHUBBIX pacTeHWd ¥ IKUBOTHBIX; TrepOapreB U  KOJUICKIIHIA,
MOKA3bIBAIONINX HMHIUBUAYAIbHYI0 HM3MEHUMBOCTh W pa3HOOOpa3ue COpPTOB KYJIbTYPHBIX
pacTeHMii W TOpOJ JOMAIIHUX JKUBOTHBIX, a TaKXe pe3ylbTaThl MPUCTIOCOOIECHHOCTH
OpPraHMU3MOB K cpejie 00MTaHus U Pe3yibTaThl BUA000pa30BaHUs.

Hemonctpauus. [Ipumepbl TOMOJOTUYHBIX U AHAJIOTMYHBIX OPraHOB, MX CTPOCHHUE M
MIPOMCXOXKICHHE B Mporiecce oHTorene3a. COOTHOIEHNE MyTeH MPOTPECCUBHON OMOIOTHYECKON
ABOJIIOLMU. XapaKTepUCTUKA MPEACTaBUTEIEH )KUBOTHBIX M PACTEHUM, 3aHECEHHbIX B KpacHyro
KHUTY ¥ HAXOJSITUXCS TTOJ] OXPaHOM TOCy1apCTBa.

Jlaboparopuas pabora Ne 1. M3yueHue M3MEHUYMBOCTH, KPUTEPUEB BHJIA, PE3YIHTATOB
HCKYCCTBEHHOI'0 0TOOpa Ha COPTaxX pacTEeHUH.

JlaGopatopHass paGora Ne 2. M3ydenue mnpucnocoOJIEHHOCTH OPraHM3MOB K cpelie
oOuTaHwus.

OchosHnvle nouwamusa. DBomouus. Bupn, nomymsuus; wux Kpurepud. boprba 3a
cyuiectBoBaHue. EcTecTBeHHBIN 0TOOP Kak pe3yabTaT O0pbObI 32 CyIIECTBOBAaHNE B KOHKPETHBIX
YCIIOBUSX cpenbl oOuTaHusi. «BONHBI JKM3HW»;, WX MNPUYUHBI; MYTH U  CKOPOCTh
BH1000pazoBanus. MakposBomtonus. buonmornyeckuii mporpecc M OMOJIOTHYECKHIN perpecc.




IIytu pocTwkeHHss OHOJOTMYECKOro Mporpecca; apomMopdosbl, HIHOAJANTAIMM, OO0IIas
nererepanus. 3uadeHue padot A. H. Cesepriiona.

Ymenusn. Ha ocHOBe 3HaHUS IBHKYLIUMX CHJI 3BOJIOLUH, UX OMOJIOIMYECKOM CYLIHOCTU
OOBSCHATh MPUYMHBI BO3HUKHOBEHHUS MHOTOOOpa3usi BHUJOB IKHUBBIX OpPTraHU3MOB M HX
MPUCTIOCOOTICHHOCTD K YCIOBUSAM OKPYKAIOIIEH Cpe/ibl.

Meowcnpeomemuvie cessu. Mcmopus. Kynbrypa 3anagnoir EBponsr konma XV u nepBoi
nonoBunbl XVII B. Kynbrypa mepBoro mepuoma HOBoH ucTtopuu. Benukue reorpaduueckue
OTKPBITHS. JKOHOMUueckas eceocpagus 3apyOexHbix cTpaH. Hacenenue mupa. ['eorpadus
HACEJIEHUsI MUpa.

Tewma 1.2. Bo3HHKHOBEHHE W pa3BUTHE KU3HU Ha 3emiie (14)

Opranudeckuii MUp Kak pe3yibTaT 3BOJIOLMU. BO3HUKHOBEHHE M pa3BUTHUE KM3HHM Ha
3emiie. XuMuueckui, npeaduongornyeckuii (teopus akan. A. M. Omapuna), OMOJOTHYECKUN H
COLIMAJIBHBIN JTAIbl Pa3BUTHUSA KUBOM MaTEPUH.

OWIOreHeTHYeCKHe CBSI3M B JKMBOW MPHUPOJE; €CTECTBEHHAs KIACCHU(pUKAIUS KUBBIX
OpPraHHU3MOB.

Pa3Butre xu3Hu Ha 3emiie B apXecKyto U MPOTepO30MCcKyto 3pbl. [lepBrie ciaeabl )KU3HU
Ha 3emie. [losBieHHME BCEX COBPEMEHHBIX TUIIOB OECIIO3BOHOYHBIX UBOTHBIX. [lepBbie
XxopaoBble. Pa3BuTHe BOJHBIX pACTCHHIA.

Pa3Butne xu3HM Ha 3emile B NaJCO30MCKYIO 3py. DBOJNIOLUS DPACTEHUM; MOSBIECHUE
MEPBBIX COCYAMUCTHIX PACTCHMId; MAMOPOTHUKH, CEMEHHBbIE MANOPOTHUKH, TOJIOCEMEHHbIE
pacrenus. Bo3HUKHOBEHHE TTO3BOHOYHBIX: PHIOBI, 36 MHOBOTHBIE, TPECMBIKAIOIIINECS.

PazButne >xu3HM Ha 3emiie B Me3030ickyto 3py. IlosiBienune u pacmpocTpaHeHue
MIOKPBITOCEMEHHBIX pacTeHH. BO3HUKHOBEHUE NTHUI] U MJIEKONMUTAOMUX. BeiMUpaHue qpeBHUX
TOJIOCEMEHHBIX PACTEHUH U MPECMBIKAIOIIUXCSI.

PasButne xu3HM Ha 3emiie B KaillHO30HCKYIO 3py. bypHoe pa3BUTHE LBETKOBBIX
pacTeHuil, MHOroo0Opasue HaceKOMbIX (MapauieibHas 3BONIONMA). Pa3BuTHE IUIalleHTapHBIX
MJIEKONUTAIOIINX, TOSBICHHE XUIIHbIX. Bo3HMKHOBeHHME mnpumaToB. [losBieHHe mNepBBIX
npencraButeneid cemeiictsa Jlronu. YeTBepTHUYHBI NEPUOMA: DBONIOLUS MIIEKONMMUTAIOIIUX.
Pa3BuTHe npuMaToB: HampaBi€HMs] HBOJIOLMM ueioBeka. OOmue MNpeaku uyenoBeKa U
4eNIOBEKOOOPA3HBIX 00E3bsH.

[Ipoucxoxnenne uemoBeka. MecTo uenoBeka B KMBOW mnpupone. CHCTeMaTHuecKoe
nosiokeHue Buaa Homo sapiens B cucteme KMBOTHOTO Mupa. [Ipu3HaKku U CBOWCTBA YelOBeKa,
MO3BOJISIIOIINME OTHECTH €ro K pPa3jIMYHbIM CHCTEMaTHYECKHUM TpYIINaM LapcTBa >KUBOTHBIX.
Craguu 3BOTIOIUH YETIOBEKA: NPEBHEHIINN YEIOBEK, JPEBHUN YEJIOBEK, NEPBBIE COBPEMEHHBIE
JIFO]TH.

CoiicTBa yenoBeka Kak ouosiornyeckoro Buaa. [lomynaunonsas ctpykrypa Buga Homo
sapiens; 4eaoBevecKue packl; pacoo0pa30BaHUE; SAMHCTBO MPOUCXOKICHHS Pac.

CBoiicTBa yenoBeka Kak OMOCOLMANBHOTO CyIIECTBa. [IBIKYIIME CHIIBI aHTPOIOIEeHE3a.
®. DHrembc 0 poiaM TpyAa B Tpollecce NpeBpalieHus 00e3bsHbI B UeIOBeKa. PaszButue
YJICHOPA3/IeIbHON peun, CO3HAHMA U OOLIECTBEHHBIX OTHOIIEHHIH B CTAHOBIIEHHMHM YeEJIOBEKA.
B3aumooTHoOLIEHHE COLMAIbHOTO M OHOJOTMYECKOrO0 B SBOJIIOIMM 4YeJOoBeKa. AHTHUHAy4YHas
CYIIHOCTb «COIIMAJbHOTO JapBMHM3Ma» W pacu3Mma. Bemymias posib 3aKOHOB OOIIECTBEHHOM
KHU3HU B COLIMAIBLHOM IIPOrPECCe YeI0BEYECTBA.

Buonornyeckue cBONHCTBa Ye0BEYECKOTo 0OIIECTBA.

Hemoncrpanus. Penpoaykuus kaptun 3. bypuana, oTpaxarommx ¢ayHy u ¢uopy
pasaMuYHBIX 3p M nepuonoB. CXeMbl pa3BUTHS LAPCTB JKMBOM mpupoabl. OKaMeHENIOoCTH,
OTIIEYaTKU PACTEHUH B IPEBHUX MOPOAAX.

JemoHcTpanus. Mozienu cKelleToB 4el0BeKa U M03BOHOYHBIX KUBOTHBIX.

Ocnoeuvie nouamus. Pa3BuTHE >KMBOTHBIX W pAcCTeHMH B pa3jM4YHbIE MEPUOJIbI
cymectBoBanus 3emid. [locrenmeHHOe YCIOXXKHEHHME OpraHU3alMM W MPUCHOCOOJICHHE K
YCIIOBUSIM CpEeIbl KUBBIX OPraHU3MOB B Ipoliecce 3BONIONUHU. [IpoHcxokaeHHe yeloBeKa.



JIBIDKyIIME CUIIBI aHTpororenesa. Posib Tpyza B mporiecce mpeBpamieHust 00e3bsHbl B YEI0BEKa.
YenoBeueckue pacel, X eIMHCTBO. KpuTHka pacusma n «COLMANbHOTO JapBUHU3MA.

Ymenus. Vicnonb30BaTh TEKCT yaeOHUKA M YU€OHBIX MOCOOUH ISl COCTABIICHUS TaOJHII,
OTpaXKAIOIIMX 3Talbl Pa3BUTUSA KU3HU Ha 3eMile, CTAHOBJICHHs uesloBeKa. Mcroab30BaTh TEKCT
yueOHMKa Jisi paboThl ¢ HaTypaJbHBIMH OOBEKTaMH. JlaBaTh apryMEHTHPOBAHHYIO KPHUTHKY
pacu3Ma U «COLHUAIBHOTO JapBUHU3MAY.

Medxcnpeomemnvie  céasu.  Qusuueckas  2eocpaghua.  VIcTopuss ~ KOHTHHEHTOB.
Okonomuueckas ceozpaghus. Hacenenne mupa. I'eorpadust HaceneHust Mupa.

PA3JIEJT Il
CTPYKTYPHAS OPI'TAHU3ALINA XXNBbIX OPTAHU3MOB (8 u)

Tema Il.1. Xumnueckas opranuzanus xKuBoro (3 u)

DJeMEeHTHBIN COCTaB JKMBOTO BelecTBa Onocdepsl. PacpocTpaHeHHOCTh 3JIEMEHTOB, UX
BKJIaJ B 00pa3oBaHHE XMUBOW MaTepuu U OOBEKTOB HEXKMBOM HpUpOAbl. Makpo3JeMeHTHI,
MHUKPO3JIEMEHTHI; UX BKJIaJ B 00pa30BaHNE HEOPraHWYECKUX U OPraHMUYECKUX MOJEKYN KHBOIO
BELIECTBA.

Heopranuueckue MOJEKyIbl JKMBOIO BEIECTBA: BOJA; XUMHMYECKHE CBOWCTBA U
OuoyloTMYecKass pOJIb:  PAacCTBOPHUTENb T'HAPOQUIBHBIX  MOJEKYNI, Cpeia MpOTEKaHUs
OMOXMMHUYECKUX MpEBpAIlEeHUll, poib BOJbl B Teruioperyasiuuu u ap. Colau HeOpraHu4ecKux
KHCJIOT, UX BKJIaJ B 00€CIIEUEHUE MPOLIECCOB KUZHEACIATENHOCTH U MOJIEP)KaHUE TOMEOCTa3a.
Ponp KaTMOHOB M aHHMOHOB B OOECIEYEHHMH MPOLECCOB JKU3HEeAesITenbHOCTH. OcMoc H
OCMOTHYECKOE JJaBICHHUE; OCMOTHUECKOE MOCTYIJIEHUE MOJIEKYI B KIIETKY. [BydepHbie cucremsl
KJIETKH U OpraHu3ma. |

Opranuyeckue Mosekyibpl. buosnornueckue mnoaumepbl — O€IKH; CTPYKTypHas
opranuzanys, (IepBUYHAs, BapUaHTbl BTOPUYHOW, TPETHYHAas M YETBEPTUYHAs CTPYKTYpHas
opraHu3aiys MOJEKyn Oelnka M XMMHUYECKHe CBSI3M, MX yaepkuBatomme). CBoiicTBa OEIKOB:
neHatypauus (oOpatumas M HeoOpatumasi), peHarypauus. DOyHKIUM OENKOBBIX MOJIEKYIL.
buonoruueckue katanuzaropbl — O€NKH, UX KJIacCU(PUKaAIUs, CBONCTBA U POJIb B 0OeceueHnn
IPOLIECCOB JKU3HEACATENbHOCTU. YTJIEBOABI B JKU3HU PACTCHUH, J>KUBOTHBIX, T'pUOOB U
MUKpoopranu3moB. CTpoeHue M Ouosiornyeckas pojb OHOMONIMMEPOB — IMOJINCAXapUIOB.
Xupbl — OCHOBHON CTPYKTYpHBIH KOMIIOHEHT KJIETOUHBIX MEMOpaH M HMCTOYHHMK SHEPTHH.
OcoOeHHOCTH CTpOEHMsI KUPOB U JIMIOUAOB, JIeXalllde B OCHOBE WX (PYHKIIMOHAIbHON
aKTUBHOCTM Ha YpOBHE KJIETKM M 1neioctHoro opranusMa. JIHK —  wmonexysst
HAaCJEACTBEHHOCTH. YPOBHHU CTPYKTYpPHOM OpraHM3allMy; T€HETHMYECKUH KOJ, CBOWMCTBA KOJA.
Penynnukanus JIHK, nepemaua HacnencTBeHHON MH(OpMAIMM M3 TOKOJIEHUS B TOKOJIEHHE.
Ilepenaua HacneacTBeHHOM uHGOpManuu U3 Aapa B LUTOIUIa3My; TpaHckpunuus. PHK,
cTpykTypa u ¢yHkuuu. MHpopmaironHsle, TpaHcnopTHble, pudocomansHble PHK. «Mambie»
MOJIEKYJIbl U UX POJIb B OOMEHHBIX Ipolieccax. ButaMuHbl: cTpoeHue, ICTOYHUKHU OCTYIIEHMUS,
(GbyHKINU B OpraHu3Me.

Hemoncrpanus. OObeMHBbIE MOJENM CTPYKTYPHOM OpraHu3alii  OHOJOTHYECKUX
MOJIUMEPOB: OEJIKOB M HYKJIEMHOBBIX KHCIOT; MX CPaBHEHHE C MOJEISIMU HMCKYCCTBEHHBIX
MOJINMEPOB (MOTUBUHUIXIOPHT).

Tema I1.2. OOMeH BelecTB U MpeBpalieHne SHepruu (2 4)

OOMeH BelIeCTB M MpeBpallleHWe HHEPruu B KIETKe. TpaHCIOpT BEUIECTB uepe3
KJIETOUHYI0 MeMOpaHy. [IuHo- u darouuTos. BHyTpUKIeTOUHOE MUIIEBAPEHUE M HAKOIUICHHE
SHEPruM; pacuielyieHue TIIoKo3bl. buocuHTe3 OenkoB, XUPOB U YIJIEBOJAOB B KIIETKE.
@orocuHTE3. XEMOCHHTES.

Ymenus. OOBSICHATH PUCYHKH U CXEMBI, PEJCTaBICHHBIC B yueOHUKe. CaMOCTOSTEHHO
COCTaBIISATh CXEMBI MTPOLIECCOB, MPOTEKAIOIINX B KIETKE, U «IIPUBS3BIBATHY OTJIEJIbHBIEC UX JTaIlbl
K pa3lM4yHbIM KIJIETOYHBIM CTPYKTypam. MIuirocTpupoBaTh OTBET MPOCTEHIIMMHM CXEMaMU M
PUCYHKaMH KJIETOYHBIX CTPYKTYp. PaboTarb ¢ MHKpPOCKOIIOM M H3TOTOBISATH IMPOCTEHIINE
Ipenaparsl 411 MUKPOCKOITMYECKOTO MUCCIIEJOBAHUS.



Meowxcnpeomemnvie ceazu. Heopeanuueckas xumus. Xumuueckue cBsizu. CTpoeHue
BemecTBa. OKHCIUTENBHO-BOCCTAHOBUTENbHBIE peakiuu. Opeanuyeckas xumusi. TIpuHITATIBI
OpraHHU3aIi OPTaHUYECKUX COCAMHCHHHA. YTIICBOMABI, )KHUPBI, OCIKH, HYKICHHOBBIC KUCIIOTHI.
Qusura. CBOMCTBA )KUIAKOCTEH, TEIJIOBBIC BJICHUA. 3AKOHBI TEPMOJIUHAMUKH.

Tema I1.3. OGmue npuHIMIIBI KJIETOYHOH opranu3zanuu (3 4)

[Ipeamer u 3agauu IUTOJOTHH. METONBI M3YYEHUsS KJICTKU: CBETOBAs M AJICKTPOHHAS
MUKPOCKOIIHSI, OMOXMMHYECKHE W HMMYHOJOTHYECKHEe MeToApl. JlBa THMa KJICTOYHOMH
OpraHU3aIKK: TPOKAPUOTHIECKHE U DYKAPUOTUUECKHUE KIICTKH.

Knetka — cTpykTypHO-(QYHKIIMOHAIBHAS €IUHHIIA JKUBBIX OpraHm3MoB. KiierouHas
TEOpHs CTPOEHUS OpraHu3MoB. OOIIMe TPUHLUITBI OPraHU3aLUU KIETOK.
Crpoenue KJIETKH. Knerounsie MEMOpaHEI. Opranouist LUUATOILIA3MBI:

SHJOIIa3MaTHUEeCKast CeTb, PHUOOCOMBI, KOMIUIEKC [ OJbIXKH, JM30COMBI, MHTOXOHJAPHH,
IUTACTU/IbI, KJIETOYHBIA IIEHTP, PECHUYKH U KryTWkH. Kierounoe siapo; saepHas o0o0siouka,
XpOMAaTHH, AIPBILIKO U sAEpHbIA COK. XpomMocoMsl, kapuotull. Jlenenue kierok. Ilonsatue o
MUTOTHYECKOM IMKJIE: MHTEepda3a W IMPOLECCH, MPOUCXOIAIMe B Hel, mpodasza, Metadasa,
aHadasa u Tenodasza. buonsornueckuil cmpici U 3HaueHUE MUTO3a. JKU3HEHHBIN IUKI KIIETOK;
noHsATue o 1up HepeHIupoBKeE.

ITpokapuotsl.  OCHOBBI ~ OpraHu3allid  IPOKapUOTHYECKOW  KieTkH. CrpoeHue
[UTOIUIA3Mbl OaKTepUATLHOW KJIETKH; JIOKANIW3alusi (PEPMEHTHBIX CHUCTEM M OpraHU3aIus
MertabonuzmMa y  npokapuoT. I'eHermueckuit  anmapar — Oakrepuil.  OcobGeHHOCTH
KU3HEICIATCILHOCTH OakTepuii: aBTOTPOPHBIE W TeTepOoTpOo(dHBIC OaKTepUH; a’poOHBIC U
aHa’poOHble MMKpoopranusmbl. CrnopooOpa3zoBaHue U €ro OHOJOrMYecKoe 3Ha4yeHHe.
Pa3muoxenue. MecTo u poJib IpOKapuoT B OMOLIEHO3aX.

Hexknerounsie popMbl )KM3HU — BUPYCHI, OaKTepruodaru; cCTpoeHue, B3auMOIeHCTBHE C
KJIETKOW-XO3SIMHOM, BOCIIPOU3BEICHHUE.

JemoHncTpanus. [IpuHIMNMaNbHBIE CXEMBI YCTPOMCTBA CBETOBOTO M 3JIEKTPOHHOIO
MUKpockomna. Cxembl, WITIOCTPUPYIOIINE METO/IbI TPenapaTUBHON OMOXUMHUHN U UMMYHOJIOTHH.

JemoncTpauusa. Mopenu kinetku. CXeMbl CTPOEHHS OPraHOMIOB pPACTUTEIbHOW U
KUBOTHOM KJIETKH. MuKpornpenaparthl KI€TOK PaCTEHUH, )KUBOTHBIX U IPUOOB.

JlaGopatopHas pabora N° 3. M3yueHue cTpoeHHs pacTUTENbHON U )KUBOTHOW KIIETKH 1OJT
MHUKPOCKOTIOM.

PA3JIEJT 111
PASMHOXEHUE U MHAMBUAY AJIBHOE PASBUTHUE OPTAHU3MOB (2 u)

Tema I11. 1. ®opmbl pazMHOKeHHUS OpraHu3MoB (1 1)

CymHocTs U GopMBbl pa3MHOXKEHHUSI OpraHu3MoB. becrnosioe pasMHOKEHUE pacTeHHH U
KHUBOTHBIX. [l0I0BOE pa3MHOKEHHE >KMBOTHBIX M PACTEHM; 0O0pa3oBaHME IMOJIOBBIX KIETOK,
OCEMEHEHHE U OILIO0TBOPEHUE. bHOIOrn4ecKoe 3HaYeHUE IOJIOBOTO PA3MHOKEHUS.

Tema I11.2. OcHoBbl Ouosoruu passutst (1 9)

WuauBuayanbHOE  pa3BUTHE MHOTOKJIETOYHOIO OpraHu3Ma. OMOpHOHAIBbHOE U
noctaMOpHoHanbHOe pa3BuTHEe. OCOOEHHOCTH M MEepHOAHM3alMs 3MOPUOHATIBHOTO PA3BUTHUS.
Perynsus 3aposinieBoro pazsutus. [leproasl nocTaMOpHOHATBHOTO Pa3BUTHSL: J10-

PENpPOIYKTUBHBIN, PENPOAYKTHUBHBIN M MOCTPENPOAYKTUBHBINA. OOIIMe 3aKOHOMEPHOCTH
MHIUBUAYAIBHOTO Pa3BUTHS )KUBOTHBIX. Pa3BuTHe pacTeHuii.

Hemonctpauusa. dotorpaduu, oTpaskarolive MOCIEACTBHS BO3JCHCTBUH (aKTOPOB
cpensl Ha pa3BUTHE OpraHu3MoB. CXembl M CTAaTUCTUYECKHE TaOIUIbl, EMOHCTPUPYIOIIHNE
MOCTIE/ICTBHS YIOTPeOICHUs aJIKOToJIsl, HAPKOTUKOB U Tabaka Ha XapakTep pa3BUTHUS NMPU3HAKOB
Y CBOMCTB y IOTOMCTBA.

Ocnosnule nonsimus. OCHOBHbIE CBOWCTBA JKUBBIX CHCTEM: METa00IN3M, CAaMOPETYJISAINS,
pa3apaKuMOCTh U JBHKEHHE. DTanbl 3MOPHOHAIBHOTO PAa3BUTHSA PACTEHUNW U KUBOTHBIX.
[lepuonsl moOCTAIMOpPHOHANBEHOTO pa3BUTUA. buonorndyeckas NpPOAOIDKUTEIBHOCTh KH3HH.
Bnusinue BpeIHBIX BO3JICHCTBUN KypeHMsl, yIOTPEOIEHU HApKOTHUKOB, AJIKOTOJIsl, 3arps3HEHUs
OKpY>KaIoIlel Cpe/ibl Ha Pa3BUTHE OPraHU3Ma U IPOJOJKUTEIBHOCTD )KU3HH.



Vmenusa. OOBACHATH 00IIME 3aKOHOMEPHOCTH MPOIECCOB METAabonIM3Ma B JKHUBBIX
CUCTEMax pa3JM4YHOTO HEPAPXMUYECKOT0 ypoBHA. JlaBaTb XapaKTEPUCTUKY COCTOSHHUIO
roMeocTas3a M 3HaTb CIIOCOOBI €ro mojajepx)anus. [IpuBOIUTH IpUMEpPHI PAa3IUYHBIX CIIOCOOOB
JIBYDKEHUS] OPraHU3MOB U OPUEHTUPOBATHCS B €ro MexaHu3max. OObSCHATh IPOLECC Pa3BUTHS
KHMBBIX OPraHU3MOB KaK PE3yJbTaT MOCTENEHHON peanu3aliy HacleJICTBEHHON HH(OpMAIHH.
PaznuuaTh M 0XapakTepU30BbIBaTh pa3iMyHbIC MEPUOJbl OHTOI€HE3a M YKa3blBaTh (DaKTOPHI,
HEOJIaronpusATHO BIUSIONINE HA KAXKABIN U3 STAllOB Pa3BUTHSI.

Mesicnpeomemnuvie cesazu. Heopeanuueckas xumus. OXxpaHa NPUPOAbI OT BO3ACHCTBUS
OTXOJI0B XMMHYECKUX INPOU3BOACTB. Dusuxa. Mexanndeckoe IBUKEHHE. 3akoHbl HbproToHa.
Cuna ynpyrocty, cuiia TpeHHsl. DJIEKTpOMarHuTHoe noiie. MoHusupyroniee u3iny4eHue, NOHITHE
0 103€ U3IIy4eHHsI U OMOIOTNYECKON 3aIluTe.

PA3JIEJT IV
HACJIEACTBEHHOCTDb 1 UIBMEHUYMBOCTD (7 u)
Tema IV.1. UcTopus npencraBieHui 0 HaCIeACTBEHHOCTH U U3MEHYHUBOCTH.
3aKOHOMEPHOCTH HACJIEACTBEHHOCTH (5 1)

[TpencraBieHus JpeBHUX O POACTBE U XapakTepe Nepeladu NPU3HAKOB U3 MOKOJEHUS B
MIOKOJIEHUE. B3risiibl cpeiHEBEKOBBIX YUEHBIX Ha MPOLIECCHl HACIEN0BaHUS NIPU3HAKOB. DTallbl
pasButus reaetuku. Otkpeitue I'. MeHnnenem 3akoHOMEpHOCTEN HACIEN0BaHUs IPU3HAKOB.

['mubpuaonornyecknii  METOJ,  HM3y4YCHHS  HACIEACTBEHHOCTH.  MOHOTHOpUIHOE
ckpemnBanue. [lepBolil 3akoH MeHaens — 3akoH JOMHUHUpOBaHMs. Bropoii 3akoH Menaensa —
3aKoH pacuieruieHus. [lonHoe M HEMojgHOe JOMHUHUpPOBaHUE. 3aKOH YHMCTOTHI TaMET U €ro
LUTOJIOIHYecKoe OOOCHOBaHHE. MHOKECTBEHHbIE auleid. AHAJIM3UPYIOIIEe CKpelUBaHUE.
JurubpugHoe U MNONUTMOPUAHOE CKpEIIMBAHME; TPETHM 3aKoH MeHaens — 3aKoH
HE3aBUCUMOro KomOuHHupoBaHusA. Co3gaHue XpOMOCOMHOW TeopuM HacieacTBeHHocTH T.
Mopranom. Ponb oreduecTBeHHbIX yueHbIX B pazButuu reseruku (H. WM. Basunos, H. K.
Kounbros, A. C. Cepedposckuit, C. C. UerBepukos, C. H. JlaBuieHKOB).

Tema IV.2. 3akoHoMepHOCTH U3MeHUUBOCTH. Cenekius. (2 u)

['eHoTMNIMUECKass HM3MEHYMBOCTb. MyTanuu. ['€HHbIE, XPOMOCOMHBIE M TE€HOMHBIE
mytauuud. CBOHCTBAa MyTalMii; comMaTHYeCKUE€ W TeHepaTWBHble MyTauuu. HelTpanabHble
Mytauuu. [lonyneraneHele U geTanbHble MyTauuy. [IpuunHel U yacToTa MyTalMii; CIIOHTaHHbIE
U MHAYLMpPOBaHHbIE MyTallMuu, MyTareHHble (akTopbl. DeHoTunuyeckuil 3hQexT MyTauui.
HenacnenctBennas (MoauguKalMoOHHAs) W3MEHUMBOCTh; CBOicTBa Moaudukanuu. Poib
YCIIOBUI BHEIIHEW cpe/ibl B pa3BUTHH U MPOSIBICHUN IPU3HAKOB U CBOMCTB. CeneKius pacTeHui
Y )KMBOTHBIX.

Hemonctpammsa.  Kaptel  XpomocoM — 4enoBeka.  POJOCIOBHBIE — BBIAAIOIIMXCS
IIPEICTaBUTENEN KYJIbTYPBI.

Jemoncrpanust. [Ipumepsl MoarpUKaIMOHHON U3MEHYUBOCTH.

JemoncTtpanus. XpoMOCOMHBIE aHOMAJIMU Y€JIOBEKA U UX (PEHOTUITMYECKUE TPOSBICHHUS.

[TpakTnueckas pabota Penienne reHeTH4eckux 3a/1a4 U COCTAaBJIEHUE POJIOCIOBHBIX.

JlaGopatopHast pabota Ne 4. M3yuenume m3meHuMBOCTH. [locTpoeHue BapHUalMOHHON
KpHUBOH (pa3Mepbl JINCTHEB PACTEHUHN, aHTPOIIOMETPUYECKUE TAHHBIE YUALUXCS).

Ocnognvie nouamus. 1'eH. I'€HOTMII Kak CHCTEMa B3aUMOJEHCTBYIOUIMX TI'E€HOB
opranu3ma. IlpusHak, cBoiicTBO, QeHOTUI. 3aKOHOMEPHOCTH HaCJIEIOBaHUS MPHU3HAKOB,
BbIsBICHHBIE [. Menaenem. XpoMocoMHass Teopusi HacieACTBEHHOCTH. CleniaeHHoe
HacnenoBaHue; 3akoH T. Moprana. ['eHeTdeckoe onpeieneHue 1noja y )KUBOTHBIX U PACTEHUH.
N3menunBocTs. HaciencTBeHHass W HEHACIEACTBEHHAas W3MEHYMBOCTb. MyTanMoHHas H
KOMOMHaTUBHAsI U3MEHYMBOCTb. Moaudukanun; HopMa peakuuu. Cenekuus; THOpuan3anus 1
ot6op. ['erepo3uc u noaumuonaus, ux 3nauenue. Copr, NopoAaa, IMTaMM.

Ymenus. OObBSICHATH MEXaHHU3MBl TEpelayd IMPU3HAKOB M CBOMCTB U3 MOKOJEHHS B
MOKOJICHUE, a TAKXKE BOSHUKHOBEHHE OTIMYUI OT POAUTENBCKUX (POpM y MOTOMKOB. COCTaBIIATh
IPOCTEHIINE POJOCIOBHBIE M pellaTh TIeHeTudeckue 3afaud. IloHMMaTe HEoO0XO0AMMOCTh
pa3BUTHA TEOPETHMUYECKOM TE€HETUKM W  IPaKTUYECKOW CENEKUMU [ IOBBIILIECHUS



3((HEeKTHBHOCTH  CENBbCKOXO3SIMICTBEHHOTO TPOM3BOACTBA M  CHWXKCHHS CE0ECTOMMOCTHU
IIPOJOBOJILCTBHSL.

Meowcnpeomemnule cesazu. Heopeanuueckas xumus. OXpaHa HPUPOJBI OT BO3JIEHCTBUS
OTXOJIOB XMUMMYECKHX MpOU3BOACTB. Opeanuueckas xumus. CTpoeHue U (yHKIHUU
opraHu4eckux Mosiekyis: Oenku, HykienHoBbie kucioTel (JHK, PHK). @usuxa. JuckperHoctsb
ayieKTpruecKkoro 3apsanaa. OCHOBBI MOJIEKYJIAPHO-KUHETHYECKOM TeoprH. CTaTUUECKUI XapakTep
3aKOHOB MOJIEKYJISIPHO-KUHETHYECKOM Teopuu. PeHTreHoBckoe usziydenue. [lonstue o nose
U3Iy4eHUs1 1 OMOJIOrMUYECKON 3aIluTe.

PA3JIEJTI V
B3AMMOOTHOIIEHNW A OPTTAHU3MA 1 CPEJIbl. OCHOBbBI OKOJIOI'MU (7 u)

Tema 1.1. [lpuHIMIBEI OpraHU3anyy )XKU3HMA Ha Hamel miaHere. buocgepa (1 1)

[Tonsitue o Guocdepe. Ctpykrypa u ¢yHkiuu Ouocheprl. KommoneHnTsr Ouochepsr.
’Kusoe BemectBo 6mocdepsl. EcrecTBeHHas cucteMa KiacCU(pUKAIUMK KUBBIX OPraHU3MOB KaK
OTpakeHMe MX 3BoiouuHu. llapcTBa XMBOH NpPUPOJBI: NPOKAPUOTHL, I'pUOBI, PACTEHUS U
XKUBOTHBIE. Mlepapxuueckas cucteMa OpraHu3aliyd OpraHu3MoB.

HemoncTpauusa. Cxembl, OTpaXkalollMe MHOTOYPOBHEBYIO OpPraHM3aLUI0  KHUBOI'O
(opranu3MeHHBbIH, OnoneHOTHYEeCKHiA 1 OnocdepHbIil ypoBHH). CXeMBbI, OTPAXKAIOLIHE CTPYKTYPY
O6uocdepsl U XapakTepU3YIOILIUE €€ OTNIbHbIE COCTaBHbIC YacTH. TabauIIbl BUAOBOTO COCTAaBA U
pa3zHoo0pa3us JKUBBIX OpraHu3MoB Onocdeprl. CXeMbl KpyroBOpOTa BEIIECTB B IPUPOJIE.

Ocnosnvle nonamus. Heoprannyeckue 1 OpraHu4ecKrue MOJIEKYINbl U BEIEeCTBA; KIIETKA,
TKaHb, oprad. Ilonarue o nenoctHoM opranuszMe. Bun u nomynauus (oOuiue npercTaBiIeHUs).
buoreornienos. buocdepa.

Tema V.2. B3auMoOTHOIIEHUS! OPIraHU3MOB U cpejibl oouTanus (34)

EcrecTBeHHble cooOlLIecTBa KMBBIX OpraHu3MoB. buoreonenos3sl. KomMnoHeHTbI
OMOTEOIIEHO30B: TPOIYLIEHTHI, KOHCYMEHTHI, PEeAYLIeHTbl. BHOLEHO3bI: BUIOBOE pa3HOOOpasue,
IUIOTHOCTb MOMYJIsALUH, GMoMacca.

AOuotuyeckue (axkTopbl cpensl. Poms TemmepaTyphl, OCBEUIEHHOCTH, BJIAKHOCTH U
Apyrux (akTOpoB B JKU3HEAEATENBHOCTH cooOmiecTB. VHTEHCHMBHOCTH JeiicTBUs (hakTopa;
orpaHuyuBaroluil Gpakrop. Bzanmoaeiicteue (pakTopoB cpelibl, Mpeieabl BHIHOCIUBOCTH.

buotnueckue gaxtopsl cpensl. Llenu u cetn nutanus. JKonornyeckas nupamuaa 9Yucesn
o6unomaccsl, sHeprur. CmeHa 0uorneHo30B. [IpuurHbl cMeHbI OMOIIEHO30B; (OPMUPOBAHNE HOBBIX
COOOIIECTB.

®opMBbl B3aMMOOTHOILIEHUN MeXAy opraHu3MaMu. [103uTHBHBIE OTHOIIEHUSI — CUMOMO3
(koomepanus, MyTyajlu3M, KOMMEHCAIM3M). AHTHOMOTHYECKHE OTHOIICHHUS: XHIIHUYECTBO,
Mapa3uTU3M, KOHKypeHIUsA. HelTpalbHbIe OTHOIIEHUS — HEUTPAIU3M.

Tema V.3. Oxpana npupossl (1 1)

AHTponoreHHble (aKkTOphl BO3JACUCTBUS Ha OHMOILIEHO3BI (POJb UYEOBEKA B IMPHUPOJE).
[Tpob6nembl paloHaILHOTO MPUPOONOIL30BAHUS, OXPAHbl MPUPOJIBL: 3aLIUTA OT 3arpsI3HEHUH,
COXpaHEHHE OJTAJOHOB M TMAaMATHUKOB MPHUPOJbI, oOecredeHne MNPUPOJHBIMH pecypcamu
HaceJeHUs IUIaHeTbl. Mepbl 1o 00pa30BaHMIO 3KOJOTMUYECKUX KOMILIEKCOB, IKOJIOTHYECKOEe
oOpasoBaHmUe.

11l. Temarndeckoe IIAHUPOBAHME C VKA3aHHMEM KOJMYECTBA YACOB, OTBOAMMBIX HA
M3V4YeHre KaKI0¥ TeMbI

Ne Tema KomuecTBo gacos,
OTBOJUMBIX Ha
W3yYCHHE KaXIO0N TEMBI

1 | YpoBHu opraumszanuu )KuBoro 1

2 | PasBuTHe OMOJIOTUH B T0JapBHMHOBCKUIA nepuo. Pabotsl K. 1




JInnnes

3 | DpomonuonHoe yuenue JK.B. Jlamapka 1
4 | Yyenne Y.JlapBuHa 0 €CTECTBEHHOM O0TOOpE 1
S | Bua. Ero kputepun. ITonynsiuuoHHas CTpyKTypa BUA. 1
6 | HanpapieHus 3BOIIONUH 1
7 | CoBpeMeHHas CHCTEMATHKA KMBOTHBIX M PACTEHHI 1
8 | Pasputue )u3HHU Ha 3eMIIe. 1
9 | O606maromuii ypok no teme «IBOTIOLHUS» 1
10 | IuTonorus - Hayka o KJIeTKe 1
11 | Oprannueckue BemecTsa KiIeTku. benku 1
12 | Oprannueckue BemecTBa KIeTKu 1
13 | Ctpoenue KneTkH 3yKapHoT 1
14 | CpaBHenue KIIeTOK SyKapHOT. 1
15 | Crpoenne Gakrepwii 1
16 | Duepreruueckuii o6meH. 1
17 | ®orocuntes. Cunres 6€1KOB. 1
18 | MMonosoe pazmuoxenue. Meiios 1
19 | ITocTomMprOHATBHOE PA3BUTHE 1
20 | OcHOBHBIE TOHATUS TEHETUKH 1
21 | Mono u qurubpuHOe cKpelBanue. Perenue 3a1au 1
22 | Pemenue 3azau. 1
23 I'enotumn xak cucreMa B3aHMOL[eIZCTBy}OHlHX T'CHOB. 1
24 | TenoTHNMYECKAst U3MEHUHBOCTD 1
25 | 3aKOHOMEPHOCTH U3MEHYMBOCTH. MoaudHKaMOHHAs 1
M3MEHYUBOCTb.
26 | O606menne HacneicTBEHHOCTD U H3MEHYHBOCTHY 1
27 | Dkonorus, mpeaAMeT U METO/Ibl. 3HAYEHHE HAYKH. 1
28 | Crpykrypa 6uochepsl 1
29 | BuoLeHO3bI U OHOTEOIEHO3bI. 1
30 | Dxonoruueckue GaKTOpHL. 1
31 | TecroBas kouTponbHas pabora. I[T/A 1
32 | I'noGanbHble KOJIOTHYECKUE TPOOITEMBI 1
33 | Dpomonus 6uochepsl. 1
34 | IMosropenue. CTaHOBIEHHE COBPEMEHHON TEOPUH SBOJIOLUN 1
35 | IloBTopenne Kinerka -cTpykrypHas u QyHKIIMOHAIbHAS €TUHHIIA 1

JKHBOTO.




