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IpujoxkeHne K 0CHOBHOI 06pa3OB}I‘(‘QbHOH nporpamme

CpeaHero ooero oopazoBaHus

Pabouast nporpaMmma y4e0HOro npeamMera
«buosorus»
(Yri1y0JieHHbI YPOBEHD)

Cpoxk ocBoenus 2 roga: ¢ 10 mo 11 ximace

CocraBuTelnb:
YUYUTEIh OMOTOTUU
IIn3oBa TartbsiHa I puropseBHa



Pabouast mporpamma yuebHOro npeamera «buomorus» (yriayOieHHBIA ypOBEHb)
Ha ypoBHe cpefHero odmiero oopazoanus ais 10-11 kimaccoB cocTaBiieHa Ha OCHOBE:

- TpeOOBaHMI K pe3yJbTaTaM OCBOEHHUS OCHOBHOM 00pa30oBaTEIbHOW MPOrpamMMmbl
cpeaHero oluiero 00pa3oBaHus MYHUIIUMIIATBLHOTO OIOKETHOTO 0011e00pa30BaTEILHOTO
yupexnaenus «HoBoTaBoipkackasi cpennssi obmeoOpazoBaTenbHas mkoina uMeHu [epos
Coserckoro Coroza M.II. Cepukona Illebekunckoro paiiona benropojackoit obmactiy,
npeacTaBiIeHHbIX B DefepaabHOM TOCYJapCTBEHHOM O0pa30BaTEIbHOM CTaHAApTe
cpelnHero o0uiero oopa3oBaHusl, yTBEP>KICHHOTO MPUKA30M MUHHCTEPCTBAa 00Opa30BaHUs
u Hayku P® 17 mas 2012 roga Ne413, B penakuuu npukazoB MunoOpHayku Poccun ot
29.12.2014 Nel1645, ot 31.12.2015 Nel578,0t 29 urons 2017 Ne613, ot 24 ceHTs10ps
2020 No519, ot 11.12.2020 Ne712;

- aBTOpcKoi nporpammsel B.b.3axapoBa «buonorus. YrioyoneHHbsii ypoBeHb. 10—
11 xiacce»onyOIMKOBaHHON B MeToandeckoM mocobun buonorus. 10 kmacc. PaGouune
nporpaMmMbl K JuHuK ydeOHukoB H.M.Conuna ba3oBblil U yriyOjieHHBI ypOBHU/ aBT.-
coct. M.B. Koncrantunosa.- Bonrorpan : Yuurens, 2021.-219 c.; mn— ISBN 978-5-
7057-4217-2. — Texkct: anexTpoHHBIN U «buonorus. 11 kmacc. Paboune nmporpamMmsr 1o
yueOnnkam B. . CuBornazosa, . b. Aradgonosoii, E. T. 3axapoBoii, B. b. 3axaposa, C.
I MamontoBa, H. W. Conuna. ba3oBbiii u yriayOJeHHBI YpPOBHH/aBT.-COCT.
N.B.Koncrantunosa.- Bonrorpaa: Yuurens, 2021.-173¢c. .— ISBN 978-5-7057-4716-0.
— TeKcT: 3IEeKTPOHHBIM;

- paboueil  mporpaMMmbl  BOCIHUTAHUS  MYHUIMNAIBHOTO  OOIHKETHOTO
0011e00pa30BaTEILHOTO YUpexKICHUS «HoBoTaBoikackas CpenHsist
obmieoOpa3oBatenbHas 1mkona wuMmeHn ['eposi Coserckoro Coroza W.II. Cepuxona
[e6exunckoro paitona benropoackoii od6macTu;

- y4eOHOTO TuUTaHa OCHOBHOM 0Opa3oBaTelbHOM MPOTrpaMMbl CPETHETO OOIIero
o0pa3oBaHusi MYHHUIIMIAIBLHOTO OIOKETHOTO OOIIe00pa30BaTENIBHOTO  YUPEKICHUS
«HoBoTaBomkackasi cpeausisi obmeodpazoBarenpHas 1mkoia umeHu ['epost CoBeTCKOTO
Coroza N.I1. Cepuxona lllebexunckoro paitona benaropockoit o6mactu.

Ilnannpyemblie pe3yJbTaThl 0CBOCHHSI Y4eOHOI0 MpeaMeTa

B pe3ynbraTe paboThl O porpaMme y ydauiuxcst OyayT JOCTUTHYTHI CIEAYIOIHNE
pe3yabTaThl OCBOCHHSI OCHOBHOW 00pa30BaTeIbHOM MPOTpaMMbl OCHOBHOI'O CPETHETO
obpa3zoBaHusl.

BbinycKHHMK Ha yri1y0/JIeHHOM YPOBHE HAYYHUTCH:

. OLIEHUBATh POJIb OMOJIOTUYECKUX OTKPBITUH M COBPEMEHHBIX MCCIIETOBAHUN
B Pa3BUTUU HAYKH U B IPAKTUYECKOMN ACATEIBHOCTH JIFOJEH;

J OIICHWBATh POJIb OHOJOTHMH B (OPMHPOBAHHH COBPEMEHHOW HAyYHOU
KapTHHBI MHUPa, TPOTHO3UPOBATH NIEPCIIEKTUBEI PAa3BUTHUS OUOJIOTHH;

. yCTaHaBIMBATh M  XapaKTEepU30BaTh  CBSI3b  OCHOBOIOJATaOLINX
OMONOTMYEeCKUX TOHATUH (KJIeTKa, OpraHW3M, BHUJ, J3Kocuctema, Ouochepa) c¢
OCHOBOIIOJIATAOIIUMH TIOHATUSIMU JIPYTHX €CTECTBEHHBIX HAYK;

J 00OCHOBBIBATh CHCTEMY B3TJISIOB Ha XKUBYHO TPUPOAY M MECTO B HEU
YeJ0BeKa, NpPUMEHsSs OWOJIOTMYECKHE TEOPHH, YYEeHHS, 3aKOHBI, 3aKOHOMEpPHOCTH,
NOHUMATh TPAHUIIBI UX IPUMEHUMOCTH;

o NPOBOAUTH Y4EOHO-UCCIEOBATENbCKYIO JESITENbHOCTh 10 OHOJOTUU:
BBIIBUTaTh  TUIIOTE3bl, IJJAHUPOBaTh paboTy, OTOMpaTb U  MpeoOpa3oBbIBATh
HEOOXOAMMYI0  MH()OpPMALMIO, TPOBOIUTH  SKCIEPUMEHTHI,  HWHTEPIPETUPOBATH



pPE3yiabTaThl, [JACJAaTb BBIBOJAbBI Ha OCHOBC TIIOJNYYCHHBLIX PE3YJbTATOB, BBIABIIATL H
000CHOBBIBATH CYIICCTBCHHBIC OCOOCHHOCTH Pa3HbIX yp0BHeI>i OpraHu3alyy )KU3HU,

o YCTaHABIUBATh CBA3b CTPOEHHUS U (YHKIUH OCHOBHBIX OHOJIOIMYECKHX
MaKpOMOJIEKYJI, X POJIb B IPOLECCAX KIETOYHOTO METa00IN3Ma;
o pemars 3aa4n Ha ONpeNeIeHUE MOCIeN0BaTeNbHOCTH HykiIeoTnoB JJHK

u uPHK (MPHK), antukomonoB TPHK, nmocrnenoBarenbHOCTH aMHUHOKHUCIIOT B MOJIEKYJIe
Oenka, TPUMEHsSI 3HAHUS O PEAKIMSAX MaTPUYHOTO CHHTE3a, T€HETHYECKOM KOJIE,
MPUHIUIIE KOMILJIEMEHTAPHOCTH; JIeJIaTh BBIBOJIbI 00 M3MEHEHHUSX, KOTOPHIE MPOU30UTYT
B IIpOLEcCax MaTPUYHOTO CHHTE3a, B CIIy4ya€ U3MEHEHHUsI IOCIIEI0BATEIbHOCTU
Hykieotuaos JIHK;

o cpaBHUBaTh (Ha3pl JAENCHUS KIETKH; pellaTh 3a/laud Ha OIpejcsieHUuEe u
CpaBHEHHME KOJMYeCTBAa reHernueckoro marepuana (xpomocom u JIHK) B kierkax
MHOTOKJIETOYHBIX OPTaHU3MOB B Pa3HbIX (hazax KIETOYHOTO IHKIIA;

o BBISIBJIATH CYIIECTBEHHbIE IPU3HAKU CTPOEHUS KIETOK OPraHM3MOB pa3HbIX
[[apCTB KUBOW MPHUPOJIbI, YCTAHABIMBATH B3aMMOCBS3h CTPOCHUS W QYHKIMM 4YacTed u
OPraHOMJIOB KJIETKU;

o 000CHOBBIBATh B3aUMOCBSI3b IUIACTUYECKOTO U HHEPTETUYECKOTO OOMEHOB;
CpaBHHUBATh MPOIECCHl TUIACTUYECKOTO U DHEPreTHUYECKOT0 OOMEHOB, MPOUCXOSAIINX B
KJIETKaX WBBIX OPraHU3MOB;

L4 OonpeaAcsATb KOJIMYCCTBO XPOMOCOM B KICTKax paCTeHI/Iﬁ OCHOBHBIX
OTACIIOB HAa PAa3HbIX dTallaX )XKU3HCHHOI'O IUKJIA,
L4 peuiaTth rCHECTHYCCKUC 3aa41 Ha ,Z[I/II’I/I6pI/II[HOC CKpCIIMBAaHHC, CHCIIJICHHOC

(B TOM dYHCIIe C TOJIOM) HACIeJOBaHHE, AHAIM3HMPYIONICE CKpPEHIMBAHUE, MPUMCHSS
3aKOHBI HACJICJICTBEHHOCTH U 3aKOHOMEPHOCTH CIICIIJICHHOTO HACJICIOBAHNUS;

. pacKpbIBaTh NMPUYMHBI HACJICICTBCHHBIX 3a00JICBaHUH, apryMEHTHPOBAThH
HEOOXOMMOCTh MEp MPEAYIPEKIACHUS TAKUX 3a00JICBaHHIA;

. CPaBHUBAThH Pa3HbIC CIIOCOOBI PAa3MHOKEHHUS OPraHU3MOB; XapaKTepPH30BaTh
OCHOBHBIE 3TaIlbl OHTOT'CHE3a OPraHU3MOB;

. BBISIBJIATh TPUYMHBI M CYIIECTBCHHBIC TNPU3HAKA MOTUPUKAIMOHHON W
MYTaIlAOHHOW W3MEHYHMBOCTH;,; OOOCHOBBIBATh POJIb U3MEHYHUBOCTH B C€CTCCTBCHHOM H
HCKYCCTBEHHOM OTOOPE;

L4 00OCHOBBIBATH 3HAYECHHE Pa3HBIX METOJOB CCJICKIUNW B CO3OJaHWHU COPTOB
paCTeHHﬁ, MOpOJa ) KUBOTHBIX U IITAMMOB MHKPOOPIraHU3MOB;
L4 00OCHOBBIBATH MNPpUYrMHBI HU3MCHACMOCTH U MHOFOO6pa3I/I${ BHUIOB,

IIPUMEHSASI CHUHTETHUYECKYI0 TEOPHUIO DBOJIIOLMM; XapaKTEPU30BaTh MONYJSALUI0 Kak
€AVHUILY 3BOJIIOIINH, BUJ KAK CUCTEMAaTUUECKYIO KAaTETOPHIO U KAK PE3YJIbTAT 3BOJIIOIUY;
o YCTaHABIIMBATh CBSA3b CTPYKTYPbI U CBOMCTB SKOCUCTEMBI;
o COCTaBJIAITb CXEMBbI IEPEHOCAa BEIIECTB M SHEPIUU B 3KOCUCTEME (CETH
NUTAHUS), TPOTHO3UPOBATh MX H3MEHEHHS B 3aBHCHMOCTH OT HM3MEHEHHUs (DaKTOpOB
Cpensl;

o apryMEHTHpPOBaTh  COOCTBEHHYIO  MO3HMIIMIO MO  OTHONICHHIO K
HKOJIOTUYECKHUM MPOoOIeMaM U MOBEICHUIO B IPUPOTHON CpEIe;
o 00OCHOBBIBaTh HEOOXOJIUMOCTh YCTOHYMBOTO pAa3BUTHS KaK YCJIOBHUS

coxpaHeHHsI Ouoc@epbl; OLEHNBATh MPAKTHUYECKOE M ITUYECKOE 3HAUYCHUE COBPEMEHHBIX
UCCJIEIOBAaHUN B OWOJIOTHH, MEIUIMHE, SKOJOTUU, OMOTEXHOJIOTMH; OOOCHOBBIBATh
COOCTBEHHYIO OIICHKY; BBISBJISATH B TEKCTE€ OMOJIOTHYECKOTO COJAEpXKAHUS MPOoOieMy U
apryMEHTHUPOBAHHO €€ OOBSICHSTH;



o MPEICTABIATh OMOJIOTHYECKYI0 MH(OpPMALWI0O B BUJIE TEKCTa, TAOJIHIIBI,
CXeMbl, Tpaduka, auarpaMmbl M JejaThb BBIBOJBI Ha OCHOBAaHUHU IPEICTaBICHHBIX
JTAHHBIX;

o npeoOpa3oBbIBaTh rpaduk, TaONMIly, JAHarpamMmy, CXeMy B TEKCT
OMOJIOrMYECKOTO COAEPKAHUS.

BbinyckHHK HA yriry0JIeHHOM YPOBHE MOJYYHUT BO3MOKHOCTh HAYYNTHCH:

J OpPraHU30BbIBaTh W MPOBOJUTH WHIUBUAYAIBHYIO MCCIEI0BATENbCKYIO
JEATENBHOCTD 110 OMOJIOTUH (UM pa3pabaThIBaTh UHIMBUIYAJBbHBIN IPOEKT): BBIIBUTaTh
TUIOTE3bl, IUIAHUPOBaTh paboTy, OTOMpaTh MU NPeoOpa3OBBIBATH HEOOXOIUMYIO
UHpOpMALMIO, TPOBOJUTH SKCHEPUMEHTHI, HHTEPIPETUPOBATH PE3YJIbTAThl, JE€NaTh
BBIBOJIBI HAa OCHOBE IIOJYYEHHBIX pE3yJbTaTOB, MPEICTABIATh HPOAYKT CBOUX
HCCJICIOBAHUIA;

L4 IIPOTrHO3UPOBATL IIOCIICACTBUA COOCTBEHHBIX HCCIICJOBAaHUN C Y4CTOM
O9THYCCKHUX HOPM H 3KOJIOTHUCCKHX Tpe60BaHHﬁ;
L4 BBIACIIATH CYHmCCTBCHHBIC 0COOEHHOCTH KHU3HCHHBIX OUKJIOB

MpeACTaBUTENEH pa3HBIX OTIEIOB PACTEHUW M THUIIOB >KMBOTHBIX; M300pa’KaTh ITUKIIBI
pa3BUTHUS B BUJIE CXEM;

° aHAJIU3UPOBATH u HUCIOJIL30BaTh B pelieHnn yaeOHBIX u
HCCIIEA0BATEIBCKUX 3a7ad MH(POPMAIIMIO O COBPEMEHHBIX HCCJIEIOBAaHUSAX B OHMOJIOTHH,
MEJHIIMHE U DKOJIOTHH,

L4 APrymCcHTUPOBATH HCO6XOI[I/IMOCTB CHUHTC3a CCTCCTBCHHOHAY4YHOI'O H
COLMMOT'YMAHHUTAPHOI'O 3HAHUA B JIIOXY HH(l)OpMaHHOHHOﬁ OUBHIIN3allUH,
L4 MOACINPOBATL M3MCHCHUC OKOCHUCTCM IIOA BJIHUAHHUEM pPAaA3JINYHBIX TPYIIT

(akTOpOB  OKpy)KaroLell cpedbl; BBIABIATH B  IPOLECCE  HUCCIEA0BATEIBCKON
NESATENbHOCTU TOCHEACTBUSl AHTPONMOTEHHOTO BO3JEHCTBUS HA HKOCHUCTEMBI CBOETO
peruoHa, mpeasiaratb CHocoObl CHMKEHHMS AHTPOINOI€HHOTO  BO3JEHCTBUS  Ha
HKOCUCTEMBI;

J UCIIOJIb30BATh  MPUOOPETEHHbIE  KOMIETEHIMM B  MPAKTUYECKOH
NeSITEIbHOCTA M TOBCEJHEBHOM JKU3HU, JUIsI MPHOOPETEHHsI ONbITAa JEATEIbHOCTH,
NpeIIecTBYIOmEeld MpodeccnoHaIbHONH, B OCHOBE KOTOPOW JIGKHUT OWOJIOTHS Kak
y4eOHBII peaMeT.

Conep:xanue yueOHOro npeamera

Beenenne

Mecto kypca «OO0riast OMOIOTHSI» B CUCTEME €CTECTBEHHO-HAYYHBIX JTUCIUILINH,
a Takke B Ouomormyecknx Haykax. Llenm m 3amaum xypca. 3HaueHHe Ipeamera s
NOHMMAaHMSIEIMHCTBA BCEr0 >KMBOIO W B3aMMO3aBUCUMOCTH BCeX 4YacTed Ouocdepbl
3emnu. buonorus kak Hayka, mpeaMeT M METOJbl Hu3yueHuss B Ouosoruu. OOmas
OMOJNOrusl — JUCLUUILIMHA, W3Yy4YalOIIasOCHOBHBIE 3aKOHOMEPHOCTH BO3HHUKHOBEHMS,
pa3BUTHS U MOAACPXKAHUS KU3HU Ha 3emiie. O0mas OMOJIOTHS KaK OJMH U3 UCTOYHHKOB
dbopMupoBaHUs IUAJIEKTUKO-MAaTePUATUCTUYECKOTOMUPOBO33PEHUSI.
OO61ebuonornueckue 3aKOHOMEPHOCTH — OCHOBa palMoOHaIbHOTO
NPUPOJOIIONIb30BAaHUS;  COXpPAaHEHHWE  OKpYXaroled  cpeapl;  MHTeHcH(UKanuu
CEJIbCKOXO03iCTBEHHOTONIPOU3BOJCTBA M COXPAaHEHHs 370pOBbsl uenoBeka. CBs3b
OMOJIOTMYECKUX JUCHUIUIMH C JPYTMMH HaykaMHu (XuMmuel, ¢usukoii,reorpaduei,
acTpoHOMHEW, wucTopued u Ap.). Pomp Ouomornn BGOPMUPOBAHUM HAYYHBIX
IIPEACTABICHUN O MUPE.



Yactre . IPOUCXOXIEHUE U HAYAJIBHBIE JTAIIbI PAZBUTHUA
AKU3HU HA 3EMUJIE

Paznen 1. MHOI'OOBPA3ZUE JKUBOI'O MHUPA.OCHOBHBIE
CBOWCTBA ’)KMBOI MATEPUM

Tema 1.1. YPOBHU OPTAHU3AIIMA )KUBOW MATEPUH

XKuzup kak ¢opma CyIIECTBOBAHUS MAaTE€PUU; ONMPENEICHUS MOHITHS <CGKU3HBY.
Ku3Hp M KMBOE BEILIECTBO; KOCHOE M OHMOKOCHOE BEIIECTBO Ouocheprl. YpOBHHU
OpraHu3alyy JKMBOM MaTepud U TPUHLMIBI WX BBIACICHUS; MOJICKYJISPHBIN,
CyOKJIETOUHBIN, KJICTOUYHBIN, TKAHEBBIM W OpPTaHHBIM, OPraHU3MEHHBIN, MOMYJISAIIMOHHO-
BUJIOBOW, OMOLIEHOTUYECKHUI 1 OMOCEPHBIN YPOBHU OpPTraHU3aIH KUBOTO.

Tema 1.2. KPUTEPUU )KUBBIX CUCTEM

EnuHCTBO  XMMHYECKOro cOCTaBa JKMBOM MAaTepuH; OCHOBHBIE TPYIIIbI
XUMHUYECKHX JJIEMEHTOB M MOJEKYJ, O0O0pa3yrolue KHUBOE BEIIECTBO OHOCHEPHI.
Knerounoe ctpoenue opraHu3MoB, Hacestoumx 3emiato. OOMeH BeecTB (MeTaboau3M)
U CaMOpPETYJSIIHs B OHWOJIOTMUECKHX CHCTeMax; MOHSATHE O TOMEOCTa3e KakK YCIOBUU
CyIIECTBOBAaHUA KUBBIX cucTeM. (CaMOBOCIpPOM3BEACHUE; HACIEACTBEHHOCTh U
U3MEHYMBOCTh KAaK OCHOBAa CYUIECTBOBaHHUS JKMBOM MaTepUH, HMX TMPOSBICHUS Ha
pa3IMYHBIX YPOBHSX OpraHu3aluu >kuBoro. Poct u paszsurue. Pa3zgpaxxumocts; hopmbl
n30MpaTeNbHON pEeaKkIMu OpraHU3MOB Ha BHEIIHWE BO3JEHCTBUS (O€3YyCIOBHBIE U
YCIIOBHBIE pe(dIeKChl; TaKCHUChI, TPOMH3Mbl M HACTHM). PUTMHUYHOCTH MPOIIECCOB
KU3ZHENEATEIbHOCTH; OMOJIOTUYECKHUE PUTMBI U UX aJalTUBHOE 3HaUYeHUE. JIUCKPETHOCTh
JKUBOTO BEIECTBA M B3aMMOOTHOIIEHWE 4YacTH U IeJoro B OuocucTemax.
OHepro3aBUCUMOCTb JKUBBIX OPIaHU3MOB; (POPMBI TOTPEOICHHS SHEPTUH.

Pa3znen 2. BOSBHUKHOBEHMUE KU3HU HA 3EMUIE

Tema 2.1. UCTOPHSI TIPEJICTABJIEHMHA O BO3HHUKHOBEHHUHU
KU3HU

Mudonorudeckue npexacrasieHus. [IpeacraBnenuss Apucroresns, IMIEAOKIa U
JPYTUX AHTUYHBIX Yy4eHbIX. [lepBble HaydHbIC TOMBITKH OOBSICHEHUS CYIIHOCTU U
npolecca BO3HUKHOBEHUS Ku3HU. OmnbiTel @. Pemu, B3rmsaasl Y. [Napses, . Huarema;
skcniepuMmenTsl JI. [Tactepa. Teopun BeuHoctu xku3Hu I'. Puxtepa u apyrux ydyensix (I
I'enemronsn, I. Tomcon, C. Appenmyc, II. JlazapeB). Marepuanuctuueckue
NpE/ICTaBICHUSI O BO3HUKHOBEHUHU >KM3HM Ha 3emie. [Ipeanochuik BO3ZHMKHOBEHHS
KU3HM Ha 3emJie: KOCMHMYECKME M IUIAHETapHbIE MPEANOCBUIKH; XHMHUYECKHE
MPEANOCHUIKA 3BOJIIOIMM MaTepUud B HANPABICHUM BO3HUKHOBEHHUS OPTraHUYECKUX
MOJIEKYJI: IEpBUYHAS aTMOc(epa U IBONIOIUS XMMUYECKUX 3JIEMEHTOB, HEOPTaHUYECKUX
Y OPraHWYEeCKUX MOJIEKYJ Ha paHHUX dTarax pa3BUTHUsS 3€MIIH.

Tema 2.2. COBPEMEHHBIE INPEJICTABJIEHUSA O BOSHUKHOBEHUU
AKU3HU

CoBpemeHHbIE TIPEICTABICHUS O BO3SHUKHOBEHUH >KU3HU; B3Ikl O. [ldmtorepa,
JIx. Onnena. DBONIOLMSA XUMUYECKHUX DJIIEMEHTOB B KOCMHYECKOM IPOCTPAHCTBE.
ObpazoBanue IUIaHETHBIX cucTeM. llepBuunHas artmocdepa 3eMian U XUMHUYECKHE
NPEINOCHIIKA BOSHUKHOBEHUS JKU3HHU. VICTOUHMKHU SHEPTHH U BO3PACT 3eMJIH. Y CIOBUS
cpenbl Ha npeBHel 3emne; teopust A. M. Onapuna, onbiTel C. Muinepa. Xumudeckas
sBosonusi. HeGnomornueckuii CHHTE3 OPraHUYECKUX COSIMHECHHM.

Tema 2.3. TEOPUU TPOUCXOXKIEHUA NIPOTOBUONIOJIUMEPOB

Tepmuueckas teopus. Teopus ancopOuum. 3Hauenue pabor C. ®okca um Jx.
bepnana. Huskoremneparypnas teopusi K. Cumonecky u @. Jlenema. KoanepBatHbie
Kallli M HX 53BoJouusa. Teopuum NpPOUCXOXkAEHUs IpoTodOHononuMmepoB. CBoiicTBa



KOAIlepBaTOB: peakuyd OOMEHa BEeIIeCTB, camoBocmpousBeneHue. [ umoresa mupa PHK.
OBOJIONUSA ~ NPOTOOMOHTOB:  (OpMHpOBAaHWE  BHYTPEHHEH  cpeibl, MOSBICHUE
KaTalIM3aTOpOB OPraHWYECKON MPHUPOMABI, HBOJIOLUHUS DHEPTeTUYECKHX CHCTEM U
MeTab0IM3Ma; BOSHUKHOBEHUE F'€HETUYECKOT0 KO/IA.

Tema 2.4. IBOJIOLUSA IPOTOBUOHTOB

Bo3HHKHOBEHHE SHEPreTUYECKUX CHUCTeM: posib nupodocdara. OOpazoBaHue
MOJMMEPOB; 3HAYCHNE HECHEIM(PHISCKON KaTATUTHIECKON aKTHBHOCTH TOJHUIIECTITHIOB.
CoBeplilieHCTBOBaHHE METAa0O0JIMYECKUX peakuuid. Pojb SHEpPruM COJTHEUYHOTO CBETa;
BO3HUKHOBEHHE (DOTOCHHTE3A.

Tema 2.5 HAYAJIBHBIE DTAIIbI BUOJIOT MYECKOM DBOJIIOIIUH

Hauanpupie »Tambel Ouonoruueckoil sBosonuu. [IpokapuoTHdeckue KIETKU.
Teopusi CHUMOMOTEHETUYECKOTO TMPOUCXOXKACHHUS HYKAPUOTHUYECKOW KIETKM U ee
JOKa3aTeIbCTBA; BO3HUKHOBEHHE (OTOCHHTE3a, JYKApUOT, IOJOBOrO Tpolecca u
MHOTOKJIETOYHOCTH. TEeopHH TPOWCXOKIACHUS MHOTOKIETOYHBIX Opranm3mMoB (D.
I'exxens, U. 1. Meunukos, A. B. FIBaHoB).

Yacts [I.YUYEHHUE O KJIETKE

Paznen 3. XUMHUYECKASA OPTAHU3ALUS KIIETKA

Tema 3.1HEOPTAHUYECKHUE BEHIECTBA, BXOJAIIUE B COCTAB
KJIIETKHA

OneMeHTHBIA COCTaB JKMBOTO BemiecTBa Ouocdepsl. PacnmpocTpaHeHHOCTH
DIIEMEHTOB, WX BKJAX B 00pa30BaHWE KUBOW MaTepUU U OOBEKTOB HEKHUBON MPUPOIBI.
MakpodsieMeHThl, MHUKPO3JEMEHThI, WX BKJIag B 0Opa3oBaHHWE HEOPTaHUYECKUX U
OpPraHMYeCcKMX MOJIEKYJ >KMBOTO BemlecTBa. Heopranuueckue MOJIEKYJIBI KHUBOTO
BeulecTBa. Boma, ee XuMuyeckue CBOMCTBA W OHMOJIOTMYECKas pOJIb: PACTBOPUTEID
TUIPOMUIBHBIX MOJICKYII, Cpelia MPOTeKaHHsI OMOXUMHUYECKHUX TpeBpalieHuii. Poib BobI
B KOMIIAPTMEHTAJIM3AINA U MEXKMOJICKYISIPHBIX B3aUMOJICHCTBUSX, TEIIOPETYISAIUS U
ap. ConM  HEOpraHM4ecKUX KHCJIOT, HUX BKIaJg B oOecrnedyeHue IMpolEecCoB
KHU3HENCATETPHOCTH W TOJAJEp)KaHHEe ToMeocTaza. Poib KaTHOHOB W aHWOHOB B
o0ecrieueHNH TMPOLECCOB >KHU3HeAesTeNpHOCTH. OCMOC M OCMOTHYECKOE JaBJICHUE;
OCMOTHYECKOE TOCTYIUIEHHE MOJIEKYl B KIeTKy. bydepHble cuctembl KIETKH U
opraHu3Ma.

Tema 3.2. OPTAHUYECKHUE BEHIECTBA, BXOISIIUE B COCTAB
KJIETKHA

Oprannueckue Moiekynbl. buonormdeckue momumepsl — Oenku. CTpyKTypHas
OpraHu3anus MOJIEKYNl OenKka: TepBUYHAS, BapHAaHThl BTOPUYHOH, TPETUYHAS U
YeTBEPTHYHAS; XMMHUYECKUE CBA3M, MX yAepxuBatonme; ¢oaaunr. CBOHCTBa OEIKOB:
BOJIOPACTBOPUMOCTh, ~ TEPMOJAOUIBHOCTh, TOBEPXHOCTHBIH  3apsii U JAPYTHE;
neHatypamus (oOpaTumas U HeoOpaTumas), peHaTypanus — OUOJIOTHYECKUN CMBICT H
npakTryeckoe 3HaueHne. OyHKIMU OEKOBBIX MOJEKYJ. bruomornveckue Karaam3aTopbl
— Oenku, uX Kiaccu(uKamus, CBOWCTBA W pOJIb B OOECIEUEHUH IPOLECCOB
KUBHENEATENBbHOCTH. PerynstopHas W MHDOPMAIMOHHO-KOMMYHHKATUBHAS — POJIb
OeJIKOB; TPAHCIIOPTHBIC U ABUTATEIIbHBIC OCITKH; aHTHTEIA.

VYrrneBoasl B JKW3HM PACTCHUN, >KUBOTHBIX, TPHOOB M MHUKPOOPTAHU3MOB.
CtpyKTypHO-()YHKIIMOHAIBHBIE OCOOCHHOCTH OpraHM3allMd MOHO- M JAHCaXxapuaoB.
CtpoeHue u 6uosgoruyeckast poiab OMOMOIUMEPOB — MOJIUCAXAPUIOB.

XKupbl — OCHOBHOM CTPYKTYPHBIN KOMIIOHEHT KJIETOUYHBIX MEMOpaH U MCTOUYHUK
sHepruu. OCOOEHHOCTH CTPOCHUS KUPOB U JIMIOWJOB, JI€XKAlIME B OCHOBE HX
($yHKIMOHATBHOW aKTUBHOCTH HA YPOBHE KJIETKH U HEJIOCTHOTO OPTaHU3Ma.



Hyxnennosele xucnorel. JIHK — Mosekysbl HAclIeICTBEHHOCTH; WCTOPUS
U3y4YeHUs. YPOBHHU CTPYKTYpPHOW OpraHU3alluu; CTPYKTYpa MOJUHYKICOTHUIAHBIX LETEH,
MpaBUJI0 KOMILUIEMEHTapHOCTH — TipaBuiio Yapradda, aBoitHas cnupans (Ix. Yorcon u
®. Kpuk); Oumonoruueckas ponb JHK. I'enernueckuit koj, cBoiicTBa koja. ['eH:
CTpyKTypa U (yHKUMU; TeHbl, koaupytomre PHK, MoOuibHbIe reHeTHYeCKue AIeMEeHTHI.
['enom; renom uenoseka. PHK: mHpopmanmonnsie, TpaHCHOpPTHBIE, puOOCOMAaNbHbIE,
KaTanuTuueckue u peryisaropueie. Penymmkamus /JIHK, nmepemaua HacnenctBeHHOU
UH(OPMAILINY U3 TIOKOJIEHHUS B TIOKOJICHUE.

Pasnen 4. PEAJIM3AIIMSI HACJIEJACTBEHHOH WH®OPMAIIUM.
METABOJIN3M

Tema 4.1. AHABOJIN3M

CoOBOKYMHOCTh peakiuii OMOJIOrMYeCKOro CHHTE3a —IIJIaCTHUYECKHl OOMEH, WM
aHabonmu3M.  Perymsiusi aKTUBHOCTM TE€HOB  IPOKApUOT;  OINEPOH:  OINEPOHBI
UHAYUMOEIbHbBIE U penpecuOenbHble. Perymsius akTUBHOCTH TE€HOB JYKapHOT.
CtpykTypHass yacTb reHa. PerynsTopHas 4acTh TI€Ha: MPOMOTOPBI, 3HXAHCEPHl H
uHCynsaTopbl. Ilepemaua HacienacTBeHHONW HHQpOpMAIMU €3 sipa B IUTOILIA3MY;
TpaHCKpUILMs, TpaHCKpunuonusle ¢pakropsl. Ctpykrypa JHK-cBA3bpIBatonmx O6enkos.
[Ipoueccunr PHK; crnaiicunr, aibTepHAaTUBHBIN CIUIAWCUHT, OMOJOTUYECKUI CMBICT U
3HaueHue. MexaHu3M oOecriedueHus CHUHTe3a OeJKa; TPaHCIALUS, €€ CYIIHOCTh U
MexaHu3M, ctabuibHoCcTh UPHK U KOHTpOJIB SKCTIpeccuu TeHOB.

Karanutnueckuit  xapakrtep  peakumii  oOMeHa  BemiecTB.  Peanmuzarus
HACJIEJICTBEHHOM MH(MOpMAaIK: OMOJOTUYECKUN CUHTE3 OCJIKOB M JPYTHX OPTaHUYECKUX
MOJIEKYJ B KJIETKE.

Tema 4.2.9HEPTETUYECKHWINA OBMEH — KATABOJIN3M

OHepretuyeckuid oOMeH; cTpykTypa U ¢pyHKuuu AT®. DTtansl 3HEPreTHUECKOro
oOMeHa. ABTOTpOQHBIH M TeTepOoTpodHbI TUEI 0oOMeHa. AHa’poOHOe M a’poOHOE
pacIleNIeHUe OpPraHMYeCKUX MOoJIeKyd. I[loAroTOBUTENBHBIN 3Tam, poJib JHU30COM;
HeronHoe  (OeckucinopoaHoe) pacuieruieHue. [loHOe  KUCIOPOAHOE  OKHUCIICHHE;
JIOKaJIM3alMs TPOLECCOB B MUTOXOHIpHUAX. CompsKeHuEe pacIIEIUIEHHs] TJIIOKO3bl B
KJIeTKe ¢ pacmanoM u cuaTe3oM AT®. KommapTmeHTanusanus npoieccoB MeTabonmn3ma
U Jokanu3anus crenuduueckux (GepMeHTOB B MeMOpaHax OMPEeNICHHBIX KIECTOUYHBIX
cTtpykTyp. IloHATHE O rOMeocTase; NMPUHLMIBI HEPBHOM W SHIOKPUHHOW PpETryJISALINU
IIPOLIECCOB MPEBPALIEHUS BEIIECTB U SHEPTUHU B KIIETKE.

Tema 4.3.ABTOTPO®HBINA TUII OFMEHA

dorocuHTe3; cBeToBass (aza U OCOOCHHOCTHM OpraHU3alMM THJIAKOWJIOB TpaH,
JHEepreTuyeckas LeHHOCTh. TemHoBas (a3a ¢QoTocuHTe3a, TMpoLeccs, B HEU
NpOTEKaroIINe, UCIOIb30BaHue 3Hepruu. Tumbl (HOTOCHMHTE3a M MCTOYHHUKH BOJOPOJA
JUIsi 00pa30BaHMsI OPraHMYECKUX MOJIEKYJ; PEaKIUu CBETOBOM W TEMHOBOM (hazbl
dotocuHTe3a. XEMOCHHTE3.

Pa3znea S.CTPOEHUE U ®YHKIUU KIIETOK

Tema 5.1. ITPOKAPUOTUYECKAS KJIETKA

[Ipenmer u 3amayum  nurosnoruv. MeToabl U3Y4YeHHMs] KIETKHU: CBETOBas H
AIIEKTPOHHAsT MUKPOCKOINHMS; OMOXMMHUYECKHE MUMMYHOJIOTUYECKHE MeTonbl. /[Ba Tuna
KJIETOYHOM OpraHu3aluu: NPOKApUOTUYECKHE M dYKapuoTHYeckue KieTku. CTpoeHue
UTOIIa3MbI OaKTEPHAIbHOMN KIETKH; JOoKanu3anus (GepMEeHTHBIX CUCTEM U OpraHu3aIus
MeTabonu3Ma y TpokapuoT. ['eHermyeckuid ammapar OakTepuii; O0COOEHHOCTH
peanu3anuy  HacileACTBeHHOW wuH(popmanuu. OCOOEHHOCTH  KH3HEIEATEIbHOCTH
Oaktepmii: aBTOTpoHBIE M TeTepoTpodHBIE OaKTepuy; a’poOHBIE W aHAIPOOHBIE



MHKpoopranu3Mbl. Criopoobpa3zoBaHue M €ro OMOJIOrn4eckoe 3HadeHue. PasmMHoxeHHeE;
HI0JIOBOH Mpolecc y 6akTepuil; pekoMOMHauu. MecTo U poJib IPOKapHoOT B OMOLIEHO3aX.
Tema 5.2. 9YKAPUOTHYECKAS KJIETKA
[uTonnasma 3yKapHOTHYECKON KIIETKH. MeMOpaHHBIM MPUHIMI OpraHU3aluH
KJIETOK; CTpPOEHHE OMOJIOrMyecKoil MeMOpaHbl, MOP(OJIOrHIecKre U (PYHKINOHAIbHBIE
0COOEHHOCTH MeMOpaH Pa3INYHbIX KIETOYHBIX CTPYKTYp. OpraHeiisl HUTOIUIA3Mbl, UX

CTPYKTypa u GyHKIHUN. Hapyxnas LHUATOIIa3MAaTHYECKas MeMOpaHa,
HHOILIA3MATUYECKasl CETh, anmnapar 1 oKy, JIN30COMBI; MEXaHU3M BHYTPUKIETOYHOTO
nuieBapeHus. MUTOXOHIPUUM — DHEPreTHUYECKUE CTAHIUU KIIETKH; MEXaHHU3MBbI

KJIETOYHOTO JAbIXxaHus. PUOOCOMBI U MX ydacTue B mpolieccax TpaHciauuu. KiierouHsrit
ueHTp. OpraHouzpl JBMKEHUS: JKTYTUKM W pecHHYKkd. Llutockener. CrnenuaibHbIe
OpraHOM/bl LIUTOILIA3MBI: COKPATUTEIBHBIE BAKYOJIN U JIp. B3anmoaeicTBue opraHon10B
B o0ecreueHnH MpoLeccoB MeTaboImu3ma.

Kierounoe sapo — UEeHTp yIpaBi€HUA JKA3HEACATEIBHOCTBIO  KIIETKH.
CTpyKTyphl KIETOYHOrO sijpa: siepHas 000JOYKa, XpPOMAaTHH (TeTepOXpOMaTHH U
yXpOMaTuH), sAapbliko. Kapuormmasma; XMMHMUYECKMM C€OCTaB M 3HAY€HUE s
KU3HeNeATeNbHOCTH danpa. JuddepenunanbHas akTUBHOCTh T'€HOB; JSYXPOMATHH.
Xpomocomsl. CTpyKTypa XpOMOCOM B Pa3IMYHbIC IEPUOBI )KU3HEHHOIO LIUKJIA KIIETKHU;
KapuOTHII, IOHATHE O TOMOJIOTHYHBIX XpoMocomax. JIMIUIOMAHBIA W TaluIOMIHBIA
HabOPbI XPOMOCOM.

Tema 5.3.)KU3HEHHBIN ITAKJI KJIETKH. JEJEHUE KJIETOK

Knetkn B MHoroknerouHom opranusme. llonarue o nuddepeHunpoBke KIETOK
MHOT'OKJIETOYHOIO OpraHu3Ma. JKM3HEHHBIM LMK KIETOK. TKaHW opraHu3Ma C pa3HOu
CKOPOCTBIO KJIETOYHOTO OOHOBJEHMS: OOHOBISIOLIMECS, pacTyluue M CTaOWJIbHBIE.
Pa3mHoxkeHue kietok. MUTOTHYECKHI HUKI: MHTep(da3a — Mepruoja NOJArOTOBKH KIETKU
K genenmio, peaymmmkanus JIHK; MuTo3, ¢assl MHTOTHUECKOTO JEJICHUS |
npeoOpa3oBaHUs XpOMOCOM B HHUX. MexaHH3M 00pa3oBaHMs BepeTeHa [eJIeHUS U
pacxoxaAeHHusl JOYEpHUX XpoMocoM B aHadaze. buonmormyeckuid cMbICT MHTO3a.
buonornyeckoe 3HaueHume ™uTo3a (Oecrosioe pPa3sMHOXKEHHE, POCT, BOCIHOJIHEHHE
KJIETOYHBIX MOTEePh B (U3MOJOTMYECKHX M TATOJIOTMYECKUX YCIOBHSX). Perymsius
JKU3HEHHOTO ILMKJIA KJIETKM MHOTOKIETOYHOro opranusma. @akTtopsl pocra.
3anporpaMMUpOBaHHAs KJIETOUHAsi THOeNb —arnonTo3; peryisuus anonrto3a. [lonstue o
pereHepanui. HapyiieHus: HHTEHCUBHOCTH KJIETOYHOTO Pa3MHOXKEHUS M 3a00JIeBaHHUSA
YeJIOBeKa M JKMBOTHBIX: TPO(UYECKHE S3BBI, JOOPOKAYECTBEHHBIE U 3JI0KAYE€CTBEHHBIC
OIYXOJIH U JP.

Tema 5.4 OCOBEHHOCTHU CTPOEHUSA PACTUTEJIBHBIX KJIETOK

OCOOCHHOCTH CTPOCHMS PACTUTEINBHBIX KIETOK, BAaKyoJlW W IUIACTHIBL. Bumbl
IIACTUZ; MX CTPYKTypa U (YHKIMOHaJbHble ocoOeHHOCTH. KieTouHas cTeHKa.
Oco0eHHOCTH CTpOEHMS KJIEeTOK rpuOoB. BriltoueHus, 3HaueHue u poib B MeTabonu3me
KIIETOK.

Tema 5.5. KNIETOYHASA TEOPUSA CTPOEHUSA OPTAHU3MOB

Kiierounas Teopusi cTpoeHust opraHnu3MoB. MicTopust pa3BuTHs KJIETOUHON TEOPHH;
pabotel M.Ilneinena, T. llIBanHa, P. bpoyna, P. BupxoBa u apyrux yuensix. OCHOBHbIE
IIOJIOXKEHUS KJIETOYHOU TEOPUHU; COBPEMEHHOE COCTOSIHUE KJIETOYHOM TEOPUU CTPOCHUS
OpPraHNW3MOB. 3HAYE€HUE KIETOYHOM TeOpuH JUIsl pa3BUTUSL OMOJIOTHN.

Tema 5.6. HEKJIETOUYHAS ®OPMA KU3HU. BUPYChI

Bupycbsl — BHYTPUKIIETOUHBIE NApa3uThl HA T€HETUYECKOM ypoBHE. OTKpBITHE
BUPYCOB, MEXaHHM3M B3aUMOJCHCTBHA BHUpyca M KIETKH, WH(EKIMOHHBIN mpoIiecc.



BepTukanbHblif ¥ TOPU3OHTAIBHBIA TUI TEepeadn BUPYCOB. 3a001€BaHHS KUBOTHBIX U
pacTeHui, BbI3bIBa€Mble BUpycaMH. BupycHble 3a0oneBaHMs, BCTpevaromuecs y
yenoBeka; rpumi, renatut, CIIMJ. bakrepuodaru. [Ipoucxoxnenue BupycoB. Mepbl
MPOPUIAKTUKHI PACTIPOCTPAHEHUS BUPYCHBIX 3a00JICBaHUN.

Yacrs 111

PASMHOXEHUE U PA3BBUTHUE OPI'TAHU3MOB

Pa3nea 6. PASMHOKEHUE OPT'AHU3MOB

Tema 6.1. BECIIOJIOE PASMHOXXEHUE PACTEHUI U )KNBOTHBIX

@opmbl  Oecrosioro  pa3MHOXKEHHUS:  MUTOTUYECKOE  JIeJIEHHE  KIIETOK
OJIHOKJIETOYHBIX;  CIOpooOpa3oBaHUE,  IIOYKOBAHWE Yy  OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX OPraHU3MOB; BET€TaTUBHOE Pa3MHOKEHHE. BHOIOrMYecKu CMBICT U
HBOJIIOLIMOHHOE 3HaUEHHE OECIOI0ro pa3MHOKEHHUS.

Tema 6.2.110JIOBOE PASMHOKEHUE

[lonoBoe pa3MHOXKEHHE PACTEHUH M IKUBOTHBIX; OHOJOTMYECKUHA CMBICI.
['ameTorenes. Ilepuoapl 00pazoBaHus MOJOBBIX KJIETOK: pasMHOXeHHE U pocT. Ilepuon
co3peBaHusl (Meio3); mpodaza-1 u mpoueccsl, B HEll MPOUCXOASIIME: KOHBIOTAlNs,
KPOCCUHIOBep. MexaHu3M, TE€HETUYECKHUE TNOCHEACTBUS U OMOJOTMYECKH CMBICIT
KpOcCUHroBepa. buomornueckoe 3HaueHue U OMOJIOTMYECKHI cMbica Meio3a. [lepuon
(bopMHUpOBaHMS TOJIOBBIX KJIETOK; CYHUIHOCTh M OCOOCHHOCTH TedeHHs. OCOOEHHOCTH
crepMaroresesa u oporeHe3a. OceMeHEeHNE U OILIOI0TBOPEHNE. MOHO- U MOJIMCTIEPMUS;
Oouonoruueckoe 3HaueHue. HapyxHoe u BHyTpeHHee oriofoTBopeHue. Ilaprenorenes.
OBOJIIOLMOHHOE 3HAYEHNE MIOJIOBOTO Pa3MHOKEHUS.

Pasznen TUHAUBUAYAJTBHOE PA3BBUTHUE
OPI'AHU3MOB(OHTOI'EHE3)

Tema 7.1. KPATKHUE HCTOPUYECKHUE CBEAEHUSA

«Hcropus pazsutus xkuBoTHbIX» K. M. bapa 1 ydyeHue o 3apOoJbIIeBbIX JIUCTKAX.
DBomormorHas amMopuosorus; padotsl A. O. Koanesckoro, . 1. MeunnkoBa u A. H.
CeBepueBa. CoOBpeMEHHBIE MPEICTABICHUS O 3apOABIIIEBBIX JHUCTKax. lIpuHIMIIBI
pa3BUTHs 0ECIIO3BOHOYHBIX U MIO3BOHOYHBIX KUBOTHBIX.

Tema 7.2.9MBPUOHAJIbHBIN IEPUO/ PA3BBUTHUS

Tunel SUUEKIETOK; MOJAPHOCTb, PACIPENACICHUE JKEITKA M TEHETHYECKUX
netepMuHaHT. OOO0JNOYKY silla; aKTUBALUS OIJIOIOTBOPEHHBIX SHIEKIETOK K Pa3BUTHUIO.
OcHOBHBIE 3aKOHOMEPHOCTH APOOJICHUS; TOTUIIOTEHTHOCTh 0JIacTOMEpOB; 0Opa3oBaHUE
OJTHOCTIOWHOTO 3apojbliia — OyacTysbl. ['acTpynanus; 3aKOHOMEPHOCTH 00pa30BaHUs
JBYXCIIOWHOI'O 3apojblllla — TacTPyJbl. 3apOJbIIIEBbIE JIMCTKA M HX JajJbHEHINas
T epeHIupoBKa; TOMOJIOTHS 3apOJBIIIEBBIX JUCTKOB. IlepBHUHBINA OpraHorexes
(Helipymsauus) u nanbHenmas auddepeHnupoBKa TKaHel, OpraHoB U cucteM. Perymsius
AMOPHOHAJIBHOTO Pa3BUTHS; ACTEPMUHALUS U SMOpUOHANIbHAS UHAYKIMS. | eHeTHuecKuit
KOHTpOJb pa3BuTHs. Ponb HEpBHOM W DSHIOKPUHHOW CHUCTEM B 00OecleueHUuu
AMOPUOHAJIBHOTO Pa3BUTHS OPTaHU3MOB.

Tema 7.3.TIOCTOMBPUOHAJIHBIN IEPUO/ PA3SBUTUA

3aKOHOMEPHOCTH MOCTAIMOPHOHANILHOTO mepuoAa passutus. [Ipsmoe pasButue;
JOPENPOAYKTUBHBIN, PENPONYKTHBHBIM M IOCTPENPOAYKTUBHBIN Iepuoasl. Hempsamoe
pa3BUTHE; TOJHBI M HEMOJHBIM MeTramop¢o3. buonmormdeckuit CMBICT pPa3BUTHSA C
metamopdozom. Craguu NOCTIMOPHOHAIBHOIO pPa3BUTHS HpPHU HENPSMOM pPa3BUTHU
(lmunHKa, Kykoika, umaro). CrapeHue U CMepTh; OHOJOTUS MPOJOJIKUTEILHOCTU
KU3HU.

Tema 7.4.OBIIIUE 3AKOHOMEPHOCTHU OHTOI'EHE3A



CxoacTBO 3apojblliel U 3MOpHOHANIbHASL JUBEpreHuust npusHakoB (3axoH K.
bapa). buorenernueckuit 3akon (. I'ekkens n K. Mromnep). Pa6otsl akagemuka A. H.
CesepiieBa 00 SMOpHOHATBHON U3MEHYMBOCTU (M3MEHYUBOCTD BCEX CTA/IUN OHTOTEHE3a;
KOHCEpPBATHUBHOCTh PAHHUX CTaJUd HMOPHUOHAIBHOIO Pa3BUTHS; BO3HUKHOBEHHUE
U3MEHEHUI Kak MpeoOpa3oBaHUN CTaauil pa3BUTHS U TOJHOE BBINAJEHUE MPEIKOBBIX
MIPU3HAKOB).

Tema 7.5.PASBUTHUE OPTAHU3MA U OKPYXAIOLIAA CPEJA

Ponb ¢dakTopoB okpyxkaroieit cpeibl B AMOPUOHAIBHOM M TOCTIMOPHOHAIHLHOM
pa3BuTun opraHusma. Kpurthueckue mnepuoAsl pa3BUTHS. BinsHue W3MEHEHU
romMeocTa3a OpraHuM3Ma MaTepu M IUIOAA B pe3yibTaTe BO3ICHUCTBUSA TOKCHYECKHUX
BeUIECTB (Ta0ayHOTO AbIMA, aJKOT0Jsl, HAPKOTUKOB U T. J.) HAa XOJ 3MOPHOHAJIBHOIO U
MOCTAMOPHOHAIBLHOTO TEPUOIOB PA3BUTHUS(BPOKIEHHBIE YPOICTBA).

Tema 7.6. PETEHEPALIUS

[lonsiTe o pereHepanuu; BHYTPUKIETOUHAS, KJIETOYHAsl, TKAHEBas W OpTraHHAas
pereHepauus. ®Dusmonoruyeckas W pemnapaTUBHAs ~ pereHepauus.  DBOJIOIUS
CIIOCOOHOCTH K PEreHepaIiuu y MO3BOHOYHBIX KUBOTHBIX.

Yacts I V

OCHOBBI T'EHETHUKH U CEJEKIIUN

Paznen 8. OCHOBHBIE ITOHATUSA TEHETUKU

[IpencraBnenus OpeBHUX O POACTBE U XapakTepe IepeAauyd IPU3HAKOB H3
MOKOJICHUS B TIOKOJIEHUE. B3risiipl cpeJHEBEKOBBIX YUEHBIX Ha MPOLIECCHI HACIIEOBAHUS
npu3HakoB. VMcTopust pa3Butusa reHeTuku. OCHOBHBIE MOHATHS TeHETHKU. [Ipu3Haku u
CBOMCTBA; T'€HbI, ajUleJIbHbIE T€Hbl. ['OMO3UTOTHBIE U TE€TEPO3UTOTHHIE OPraHU3MBbL.
['enotun u gpeHoTun opraHuszma; reHo(oHI.

Paznen 9. SAKOHOMEPHOCTHU HACJIEAJOBAHUSA TIPU3HAKOB

Tema 9.1. TUBPUJIOJIOTMYECKHUH METOJ N3YUEHUASA
HACJIEJOBAHUSIIPU3HAKOB I'- MEH/IEJIA

Metoabl U3ydeHHs] HACIEACTBEHHOCTH U U3MEHYUBOCTU. YncTas NUHUS: MOPOJa,
copt. [IpuHIunel U XapakTepucTuka rudpugonorudeckoro merona I'. Meungaens. Jpyrue
F€HETUYECKUE METOMbl: IUTOTC€HETUUYECKUN, Te€HEATOrMYeCKUid, METOAbl MCCIIEI0BAHUS
JHK.

Tema 9.2.3AKOHBI MEH/IEJISA

3aKOHOMEpPHOCTH HACJIEIOBaHMsS MPU3HAKOB, BbiABICHHbIE [. Mennaenem.
Monorubpuanoe ckpemmBanue. [lepBoiii 3akoH MeHaens — 3aKOH JOMUHHPOBAHHS.
[TotHOE W HEMOJHOE JIOMHHUPOBAHHWE;, MHOMXECTBEHHBIM aJUIeNu3M. BTopol 3akoH
MeHaenss — 3aKOH pacUIeIUIeHHs. 3aKOH YHUCTOTbl TaMeT U €ro IUTOJIOTUYECKOE
obocHOBaHme. AHanmu3upylomiee ckpemnmBanue. JluruOpuaHoe u  TOTUTHOPUIHOE
CKpelIMBaHue; TpeTui 3akoH MeHens — 3aKOH He3aBUCUMOT0 KOMOMHUPOBAHUS.

Tema 9.3. XPOMOCOMHAA TEOPUSA HACIEACTBEHHOCTMN.
CHEIIVIEHHOE HACJIEAOBAHUE I'EHOB

XpoMOCOMHAsi TEOPHUSl  HACIEACTBEHHOCTH. ['pynmbl  CIEIUIEHUSI TEHOB.
CuemieHHOe HacienoBaHue npu3HakoB. 3akoH T. Moprana. IlomHoe u HemomHoe
CLICTIJICHHE T€HOB; PACCTOSTHUE MEXKy T€HaMH; TeHETHYECKUE KapThl XpPOMOCOM.

Tema 9.4. TEHETUKA IIOJIA. HACJIEJOBAHHUE IIPU3HAKOB,
CHEIIVIEHHBIX C ITIOJIOM

I'eneTnyeckoe omnpeneneHue Moja; TOMOTaMETHBIH M TIeTEepOraMeTHBIA IIOJI.
['eneTnyeckas CTpyKTypa MOJOBbIX XpoMocoM. HacnenoBanue npu3HaKoOB, CLEIICHHBIX
C mosoM. ['eHeTmueckue KapTbl XpOMOCOM 4eEJIOBEKa. XapakTep HACJIEeIOBaHU



IIPU3HAKOB y YEJIOBEKA. | €HHbIE M XPOMOCOMHBIE aHOMAJIUU YEJIOBEKAa W BBI3BIBAEMBIE
uMH 3a00s1eBaHusA. Mephl MPOQUIAKTUKY HACIEICTBEHHBIX 3a00JIeBaHUI UeI0BEKa.

Tema 9.5. I'EHOTHII KAK HEJOCTHAA CUCTEMA.
B3AMMOJIEHCTBUE T'EHOB

I'eHoTun Kak 1enocTHas cucreMa. BzanMonelcTBre ajulebHbIX (JOMUHUPOBAHUE,
HEINOJIHOE  JOMMHMPOBAaHWE, KOJOMHUHUPOBAaHHE U  CBEPXJAOMHUHHUPOBAHHUE) U
HeaJJIeNbHbIX (KOMIUIEMEHTAPHOCTh, AMUCTa3 U IOJHMMEpHUs) T€HOB B OIPEACICHUU
npusHakoB. [neioTponus. DKCIpecCUBHOCTD U IEHETPAHHOCTH I'EHa.

Pasznen 10 3BAKOHOMEPHOCTU UBMEHYNBOCTH

Temal0.1. HACJIEACTBEHHAS (FTEHOTHUIIMYECKAS)
N3MEHYUBOCTD

OcHoBHBIE (DOpPMBI M3MEHUMBOCTU. |'€HOTUNMYECKAss W3MEHYMBOCTb. MyTaluu.
['eHHBIE, XpPOMOCOMHBIE U I€HOMHbIE MyTanuu. CBOMCTBa MyTalMil; COMaTHYECKHE U
reHepatuBHble MyTtanuu. Heitpaneaele Mytanuu. I[lomyneranbHble W JIeTanbHBIE
myTtanuu. [IpuyuHbl U yacToTa MyTaluil; MyTareHHble ()aKTOpbl. DBOJIIOLIMOHHAS POJIb
MyTalyil; 3HaueHWe MyTalui A NPaKTUKH CEJIbCKOro XO3sicTBa M OMOTEXHOJIOTHH.
Myrtarennsie ¢aktopsl. KomOuWHaTMBHAas W3MEHUMBOCTh. YPOBHM BO3HMKHOBEHHS
pa3IMYHbIX KOMOWHAUUN F€HOB M MX POJIb B CO3/IaHUM F€HETHYECKOT0 pa3HOO0Opaszus B
npenenax BUAa (KPOCCUHIOBEP, HE3aBUCUMOE PACX0XKACHUE TOMOJIOTMYHBIX XPOMOCOM B
IEPBOM M JOYEPHHX XPOMOCOM BO BTOPOM JIEJIEHMM MEH03a, OIUIOAOTBOPEHHE).
DBOJIIOIIMOHHOE 3HAYEHUE KOMOMHATHUBHON N3MEHYNBOCTH.

Tema 10.2.3ABUCHUMOCTH INPOSIBJIEHUS TEHOB OT YCJIOBUM
BHEIIHEHNCPE/JIbl (PEHOTUIIMYECKASI UBMEHUUBOCTb)

deHoTUNIMYECKAsA, WM MOAU(PUKALMOHHAS, W3MEHYMBOCTh. Poab ycioBuit
BHEIIHEW Cpenbl B pPa3BUTUM W MPOSBICHUM IPU3HAKOB M CBOMCTB. (CBolicTBa
MOIU(UKALUI: ONPEeNEICHHOCTh YCIOBUSMHU CpEJlbl, HAMpPaBIEHHOCTh, TIPYIIOBON
XapakTep, He HacieqyeMocTb. CTaTHCTHYECKHE 3aKOHOMEPHOCTH MOAM(PHUKAIIMOHHON
U3MEHUYMBOCTH; BapUAlMOHHBIA psAa W BapuanvoHHas kpuBas. Hopma peaxiumy;
3aBHCHUMOCTb OT '€HOTHIIA. Y IPABJIEHNE JOMUHUPOBAHUEM.

Paszpen 11. OCHOBBI CEJIEKIIMHU

Tema 11.1. CO3JJAHUE ITOPO/I JKUBOTHBIX 1 COPTOB PACTEHHUM

Coznanue mopoJ JKMBOTHBIX UM COpPTOB pacTeHuil. Pa3HooOpasue wu
NPOAYKTUBHOCTh KYJIBTYpPHBIX pacTeHuil. LIeHTppl NpoHCXOXACHHS M MHOrooOpasus
KyIbTYPHBIX  pacTeHMil. 3aKOH TOMOJIOTMYECKMX pSAJOB B  HACJEICTBEHHOMH
U3MEHYUBOCTH.

Tema 11.2. METO/JIbl CEJEKIIUU )KUBOTHBIX U PACTEHUM

MeTtoapl celeKIUN pacTeHUH M SKUBOTHBIX: OTOOp M TUOpHUaM3anus; (Gpopmbl
orOopa (MHIMBHIyalbHBIH M  MaccoBblil).OTnaneHHas TUOpUIU3aLus; SBJICHUE
retepo3uca. MickyccTBeHHBIN MyTareHes.

Tema 11.3. CEJIEKIUA MUKPOOPI'AHU3MOB

Cenexuuss MHUKpPOOPraHM3MOB. BHOTEXHONOTHS M TEHETUYECKas WHKEHEPHUS.
Cenmekiusi  MMKpPOOPraHM3MOB Uil  MHILNEBOM  MPOMBILIJIEHHOCTH;  TOJY4EHHUE
JIEKapCTBEHHBIX MPEMapaToB, OMOJIOTMYECKUX PETYIATOPOB, AMUHOKHCIIOT.

Tema 11.4. JOCTUXEHUSA n OCHOBHBIE
HAITPABJIEHUSAACOBPEMEHHOM CEJIEKIIAH

JIOCTHKEHUST W OCHOBHBIC HAIIPABICHUS COBPEMEHHOW CEJNEeKUUHU. YCIexu
TpaAULUMOHHOW  cenexkunu.  KiloHMpoBaHMeE;,  TepameBTUYECKOE  KIOHHUPOBAHUE.
Heddepenmanmss cCOMaTHIECKUX SII€P B PEKOHCTPYHPOBAHHBIX KieTkaxX. Kierounsie



TexHoyioruu. ['eHeTmyeckass UWHXKEHepUsA. 3HAUYCHUE CEJNeKUMH ISl Pa3BUTHUS
CEJIbCKOXO03MCTBEHHOT'O TTPOU3BOJICTBA, MEIUIIMHCKONW, MUKPOOUOJIOTHUECKON U JAPYTHX
OTpacyell TPOMBIIUIEHHOCTH.

11 KJIACC

Yactb 1

YYEHHUE OB 9BOJIOLIUN OPTAHUYECKOI'O MUPA

Paznen 1. 3AKOHOMEPHOCTH PA3ZBUTUSA JKUBOH

NPUPOABIL.IBOJIIOIUOHHOE YYEHHUE

Tema 1.1. UCTOPUSA NPEJICTABJIEHUI O PASBUTHUM KU3HU HA
3EMJIE

YMmo3zpurenbHble KoHuenuuu AntuuHoctu: Iludaropa, Omnenokina, Jlemokpura,
['unmokpata u np. Kpeammonusm. locrmoactBo B Hayke MpeACTaBICHUA 00
«M3HAYAIILHOM 11€JIeCO00pa3HOCTH» W HEM3MEHHOCTH JKUBOM MNpupojisl. Bemnmkue
reorpaduueckue OTKpeITHS. Pa3BuTre OMONOTHHU B 10 JapBUHOBCKUM nepuoi. Padotsr K.
JIuHHed 1o cucTeMaTHKe PaCTEHUN U AKUBOTHBIX; IPUHIUIIBI INHHEEBCKOW CUCTEMAaTUKH.
Tpynet K. KioBee u K. ne Cenr-Minepa. Dpomtounonnas teopus K.-b. Jlamapka.
[IepBbie pyccKue 3BOTIOLUOHUCTHI.

Tema 1.2. IPEAIIOCBIJIKK BOBHUKHOBEHUA TEOPUU Y. JAPBUHA

[Ipennoceuiku Bo3HUKHOBeHUs1 yueHus Y. [lapBuHa: mocTkeHuss B 00JacTH
€CTECTBEHHBIX HayK (IHUTOJOTHS, AMOpuoiorusi, (Qusuka, XUMHUS, TEOJOTHS,
onucareabHble OOTAaHMKA M 300JI0THSA, CpPAaBHUTEIbHAS AHATOMHS IO3BOHOYHBIX,
MaJICOHTOJIOTHS U JIp.); IKCIIeAMUUOHHBIN MaTtepuan Y. JlapBuHa.

Tema 1.3. 9BOJIOLHUOHHASA TEOPUSA Y. JAPBUHA

VYuenue Y. [lapBuna 06 uckyccrBeHHOM otO0ope. DopMbI HCKYCCTBEHHOTO 0TOOpA:
MeToJIMYecKuil u Oecco3HarenbHblil 0TO0p. KoppensTuBHas u3MeHYMBOCTh. YueHue Y.
JlapBuHa 0 ecTecTBeHHOM otTOope. BceoOmias wuHIuMBUAYyaldbHAs HW3MEHYMBOCTD,
U30BITOYHAsT YHCIEHHOCTh IIOTOMCTBA M OTPaHUYEHHOCTh pecypcoB. bopnba 3a
CYyILLECTBOBAaHUE: BHYTPUBUIOBAs, MEKBUI0Basi U O0OphOa ¢ abMoTHUECKUMH (haKTOpamu;
ecTecTBeHHbIH 0TOOp. OOpa3oBaHNE HOBLIX BUJIOB.

Tema 1.4.COBPEMEHHBIE HNPEJACTABJIEHUA O MEXAHU3MAXWU
3AKOHOMEPHOCTSAX 3BOJIOIUA. MUKPOIBOJIIOLIUA

Bun — »snemeHTapHas 3BOJIIOLMOHHAS €IMHULA; KPUTEPUU M TEeHETHYecKas
LEeJIOCTHOCTh. [lomymsiMoHHas CTPyKTypa BUAA; Teorpauueckas M 3KOJIOTMYECcKas
M30JISIUS, OIPAaHUYEHHOCTh paJnyca WHIAUBUIYaJbHOM akTUBHOCTH. (DopMHpoBaHUE
CUHTETHUYECKON Teopuu »Botonuu. ['eHeTnka u 3BoiouroHHas Teopust. [lomymsus —
aIIeMEHTapHas 3BONIOIMOHHAs enuHuna. ['enodonn nonynsauuii. neanbHeie U peaabHbIe
nonynsiuuu (3akoH Xapau — BaitnOepra). ['enetmueckue mporeccsl B MOMYJSIHUSX.
Pe3epB HacnenCTBEHHONW HW3MEHUMBOCTH TOMYJsAlui. DOpMBI €CTECTBEHHOTO OTOOpA.
@®opMBbl  €CTECTBEHHOTO OTOOpa: ABWXKYUIMH, CTaOMIM3UPYIOIIUMNA U pa3pbIBAIOLIU.
[TonoBoi#t otGop. IlprucrnocobieHHOCTh OpraHU3MOB K Cpele OOMTaHUs KaK pe3yibTar
neicTBUsl  ectecTtBeHHoro otbopa. IlpucmocoburenvHbie OCOOEHHOCTH CTPOCHUS,
OKpPACKH TeJjla U MOBEJEHUs )KUBOTHBIX. 3a00Ta 0 moToMcTBe. OTHOCUTEIBHBIN XapaKkTep
NPUCTIOCOOIEHHOCTH OpraHn3MoB. MukposBomonus. CoBpeMEHHbIE MPEICTaBICHUS O
BunooOpazopannu (C. C. YerBepukoB, N. MW.llImansrayzen). Ilytu u ckopocTh
BUI000pa30BaHMUs; reorpadguueckoe  (ayonaTpuyecKoe) U DKOJOTHYECKOE
(cummatpuyeckoe)  BHUI0OOpa3oBaHHe.  DBOJIOLMOHHAS  POJb  MOJU(UKAIIHIA,
¢usnonornueckue agantanuu. TemMIbl IBOIIOIIH.



Paznen 2.MAKPOJSBOJIIOIIUA. BUOJTOI'MYECKHUE ITOCJIEACTBUA
INPUOBPETEHHUS MPUCITIOCOBJIEHUM

Tema  2.1. I'JIABHBIE HAIIPABJEHMS  BHUOJIOT'MYECKOM
IBOJIIOIINN

['maBHBIE HampaBiIEHUS 3BOJIOLMOHHOIO Ipouecca. buomornueckuil mporpecc u
omonmornueckuit perpecc (A. H. Cesepres). Ilytm moctmkeHuss OHOIOTHYECKOTO
mporpecca.  Pe3ynpTaThl  3BOJIIOIMHU:  MHOrooOpasue  BHJIOB,  OpraHuyecKas
11eJ1€c000pPa3HOCTh, MOCTENEHHOE YCIOKHEHUE OPTaHU3aIliH.

Tema 2.2. IYTU JOCTUXEHUA BUOJOI'MYECKOTI'O ITPOI'PECCA

Maxkpo3Bomtonus. AporeHes; CyuHOCTb apOMOpP(HBIX M3MEHEHUN U HUX POJb B
ABOJIONMU. BO3HMKHOBEHME KPYIHBIX CHUCTEMATHYECKUX TPYMHI >KUBBIX OPraHU3MOB.
AmloreHe3 W TPOrPECCUBHOE  MPHUCIOCOOJIEHWE K  OINPEACNICHHBIM  YCIOBUSIM
cymectBoBaHus. KarareHe3 kak ¢opMa JOCTHXKEHHUS OHOJIOTHYECKOTO MPOIBETAHUS
rpynn  Ooprauu3mMoB.  OCHOBHBIE  3aKOHOMEPHOCTH  JBOJIOLMU:  JTHBEPrEHLHS,
KOHBEPTEHIINS, MMapajien3M; MpaBuia 3BOJTIOLNUN TPYII OpraHU3MOB. 3HaueHue paboT
A. H. Cesepiiena.

Yacts Il

PA3BUTHUE OPTAHUYECKOI'O MUPA

Pazgen 3.PASBUTUE KU3HU HA 3EMJIE

Tema 3.1. PASBUTHUE AKU3HU B APXEMCKOM n
MPOTEPO30MCKOMDPE

Pa3Butue xu3Hu Ha 3emiie B apXEHCKOW 3pe; MepBbIE CEAbl KU3HU Ha 3eMie.
Crpomatonutsl. PazButre xu3Hu Ha 3emiie B MPOTEpo30iickoil spe. [losBnenne npenkon
BCEX COBPEMEHHBIX THUIIOB OECMO3BOHOYHBIX >KUBOTHBIX. [ MMOTE3bl BO3HUKHOBEHHS
MHoroknetounbix (J. 'ekkens, M. U. MeunukoB, A. B. VBanoB). IlepBbie x0opaoBbIe.
HarmpaBienusi 3BOMIONNMN HU3IIMX XOPJOBBIX; 00Ias XapaKTepUCTUKA OecUEepernHbIX U
00oouHnKOB. PazButre BogHBIX pacTeHnid. Hauano moyBooOpa3oBaTeNbHbBIX MPOIIECCOB.

Tema 3.2. PA3BUTHE 'KU3HM B TAJIEO30MCKOW IPE

Pazputne xu3HM Ha 3emMiie B MaJICO30MCKOM 3pe; MepHoaMU3alMs Taae030s:
KeMOPHUICKUH, OPJOBUKCKUH, CHUITYpUNUCKHM, ICBOHCKHI, KapOOHOBBIH M TEPMCKHUUN
MEepUOMAbl. DBOJIOIUS PACTEHUM, PUHHUO(PUTHI, TOSABJICHUE TIEPBBIX COCYAUCTBIX
pacTeHuii; MNanOpPOTHUKH, CEMEHHBbIE MAlOPOTHUKH, TOJOCEMEHHBIE PACTCHHUS.
Bo3HUKHOBEHHE TIO3BOHOYHBIX: 0OIas XapakTepucThka ©u apoMopdO3HbIE YEPTHI
kiaccoB PwiOb1, 3emHOBOAHBIE, [IpecMbikaromuecs. [ 1aBHbIE HAMpaBIEHUS SBOJIOIUU
MO3BOHOYHBIX; XapPAKTEPUCTUKA AHAMHHUI U aMHUOT.

Tema 3.3. PA3BUTHE )KU3HU B ME3030HCKOM DPE

PazButue xu3Hu Ha 3emie B Me3030iickoi ape. [losBienune u pacnpocTpaHeHUue
MOKPBITOCEMEHHBIX PACTEHHI. DBOJIIOIMS HA3€MHBIX MO3BOHOYHBIX. BO3HMKHOBEHUE
NTUIl U MJICKOTHUTAIONINX; O0IIas XapakTEPUCTUKA KJIACCOB MTHUIl M MIICKOMUTAOIIMX.
CpaBHUTENIbHAS XapaKTEPUCTUKA BHIMEPIINX U COBPEMEHHBIX HA3€MHBIX MO3BOHOYHBIX.
BrimMupaHue 1peBHUX TOJIOCEMEHHBIX PACTEHUN U TPECMBIKAFOIINXCS.

Tema 3.4. PA3BUTHE 'KU3HU B KANHO30MCKOM DPE

Pa3BuTtne xu3HM Ha 3emie B KallHO30MCKOHM 3pe. bypHOe pa3BHUTHE LIBETKOBBIX
pacTeHmii, MHOTOOOpa3We HACEKOMBIX; TapajulelibHas  HBOMONMS.  Pa3Butue
IUIAEHTAPHBIX MJICKONUTAIOLIMX, MOSBICHUE XUIIHBbIX. BO3HUKHOBEHHE IPUMATOB.
Hpeiip matepukoB, oneneHeHus. OCHOBHBIE 3Tallbl 3BOJIOLMM pacTeHud. OCHOBHBIE
ATaIlbl SBOJIIOLWH )KHUBOTHBIX.

Pasznen 4. ITPONCXOXIEHUE YEJIOBEKA



Tema 4.1. HOJIOKEHUE YEJIOBEKA B CUCTEME ’KUBOI'O MUPA

Mudonoruueckre U pelIMrHO3HbIE MPEICTaBICHUS O MPOUCXOXKICHUHN YeJIOBEKa.
[TpencraBnenus K. JIunnes o npoucxoxaeHuu yenoBeka. CUCTEMATHUECKOE MOJI0KEHUE
Bus1a Homosapiens B cucteme XMBOTO MUpa.

Tema 4.2. 9BOJIIOUA IPUMATOB

Pa3BuTne mnpuMaToB: HampaBlieHUs SBONIONUU dYeloBeka. OOmme mnpeaku
YyeJloBeKa UM 4YeNOBEKoOOpa3HbIX 00e3bsiH. [lpu3Haku ©  CBOWCTBA  YeJNIOBEKa,
MO3BOJISIIOIIME OTHECTH €ro K pa3IMYHbIM CHCTEMaTHYeCKUM TpyIIaM [apcTBa
KUBOTHBIX. [losiBIIEHNE IEPBBIX IIpeACTaBUTENEN cemerncTBa JIroau.

Tema 4.3. CTAJIUU DBOJIIOIINU YEJIOBEKA

Cranuu »BOJIIONMU YEJIOBEKA: JAPEBHEHMIINI 4YeIOBEK, APEBHUIN UYEIOBEK, MEPBBIC
coBpemennble moau. [lonmynsumonHas cTpykrypa Buga Homosapiens; denoBedeckue
pacel; pacooOpazoBaHME; ETUHCTBO MPOUCXOXIeHUs pac. CBoiicTBa dYelloBEeKa Kak
OHOCOIMaIBbHOTO CcyIIecTBa. JIBKyIIHe CHibl auTpornoreneza. ®. DHTeNnbC 0 posid Tpyaa
B IIpoliecce MpeBpalleHusi 00e3bsHbl B UeJOBeKa. Pa3BUTHE 4ICHOpa3JeNbHON peud,
CO3HAHUS U OOIIECTBEHHBIX OTHOIICHWN B CTAaHOBJIIGHHMU uernoBeka. Ponb Tpyma B
npolecce npeBpauieHus: 00e3bsiHbI B YEJIOBEKA.

Tema 4.4. COBPEMEHHBIN DTAII DBOJIIOIIMU YEJIOBEKA

CoBpeMeHHBIN H3Tal JBOJIONHUU 4YeTOoBeKa. B3aWMOOTHOIIEHHE COLMAIBHOTO U
OMOJIOTMYECKOTO B JBOJIONMUU YesloBeKa. UenoBedeckue pachl, UX eauHCTBO. Kputuka
pacu3Ma U «COI[MAJIBHOTO JapBUHMU3Ma». AHTHHAY4YHas CYIIHOCTh «COI[HAIBLHOTO
TapBUHU3Ma» U pacu3Mma. Bemyrias poiib 3aKOHOB OOIIECTBEHHON KM3HU B COI[MAIIBHOM
Iporpecce 4esioBEeYeCTBa.

Yacrs 111

B3AUMOOTHOILIEHUSA OPTAHU3MA U CPEJIbI

Paznen S BUOCD®EPA, EE CTPYKTYPA U ®YHKIIUU

Tema 5.1. CTPYKTYPA BUOC®EPHI

buocdepa — xuBas ob6osouka miaanetsl. Yuenue o 6uocdepe B. Y. Bepnaackoro.
['panuner 6uochepsr. Ctpykrypa 6mochepsl. KocHoe BemectBo 6uochepsl. ATmocdepa:
ra3oBblii COCTaB; HMCTOYHMKM M 3HadeHHe Tra3oB atMocdepsl. [umpocdepa: Bombl
MupoBoro okeaHa, NPECHOBOJHBIE BOJOEMBI; poiib B Ouochepe. Jlurochepa u
OonokocHoe BemiecTBO Ouocdepnl. KuBbie OpraHu3Mbl (KMBOE BEIIECTBO), BHUIOBOM
cocTaB, pa3HooOpa3ue u BKIaja B Onomaccy.

Tema 5.2. KPYT'OBOPOT BEHIECTB B IITPUPOAE

I'maBHas QyHkuuss 6uochepbl — KpYroBOPOT BELIECTB B MPHUPOE: KPYrOBOPOT
BOJIBI, YTIIEpOJa, a30Ta, cepbl u docdopa. 3HaUeHHE KPYTrOBOPOTOB B MPEOOpa3OBaHUU
TUTAHETHI.

Paznen 6.2KU3Hb B COOBIHIECTBAX. OCHOBbBI OKOJIOTI'NAN

Tema 6.1. UCTOPUS OOPMUPOBAHUSA COOBIIECTB
KNBBIXOPTAHU3MOB

Ucropus ¢opmupoBaHus COOOIIECTB KHUBBIX OpPraHu3MoB. [ eonormdeckas
UCTOPUSI MATEPUKOB; U3OJISIIIHUS, KTUMATUUECKUE YCITOBHUS.

Tema 6.2. BUOT'EOI'PA®US. OCHOBHBIE BUOMbI CYIIN

buoreorpadus. buoreorpadgudeckue obnactu: HeapKTHUECKas, MajeapKTHIecKasi,
BOCTOYHAsi, HEOTponuueckas, 3Quornckas u aBcrpaiuiickas obmactu. OCHOBHbIE OMOMBI
cymu(u MupoBoro okeana). CxoAcTBO OGHOMOB pa3IMYHBIX 00JIACTEH; MPOUCXOKACHHUE U
pa3BuTHE OMOMOB.

Tema 6.3. BBAUMOOTHOLEHUSA OPTTAHU3MA U CPE/IbI



VYuenne o Omoreonenozax B. H. CykaueBa. EctecTBeHHBIE COOOIIECTBA KUBBIX
opranu3MoB. buoreonenos: OuoneHo3 u 3koron. KoMIoHEHTh OHOTreoeH030B:
IPOJYLIEHTHI, KOHCYMEHTBI, peyLIEHTbl. BUOIIEHO3bI: BUI0BOE pa3HOOOpa3ue, MIOTHOCTh
HOMYJISIMI, Onomacca.

Abuotnyeckne ¢akropsl cpeabl. Poib Temmeparypbl, OCBELIEHHOCTH,
BJIQXHOCTU U JPpYrux (HakTOpoB B KU3HENEATEIBHOCTH cooOmecTB. VHTEHCHBHOCTH
neictBus (pakTopa; orpaHnuyuBaromui (axtop. B3aumoneilictBue (GakTopoB Cpeibl,
IIPEAEIIbl BHIHOCIMBOCTH.

Bbuotuueckue pakTopsl cpeabl. MHTerpamnus Buga B OUOIEHO3€E; SKOJIOTHYECKHE
HumM. llenu u cetm nmuTaHusA. DKoOJOrMYecKas MUpaMHuAa 4yucesnl OMoMacchl, SHEPTUU.
Cwmena Ouorieno30B. [IpuunHbl cMeHBI OMO1IEHO30B; (HOPMUPOBAHUE HOBBIX COOOIIIECTB.

Tema 6.4. BBAUMOOTHOLEHUSA MEXKAY OPTAHUZMAMUN

@opMbI B3aMMOOTHOIIEHUN MEXay opranu3mamu. [103UTHBHBIE OTHOIIEHUS —
cUMOMO3: Koolepauusi, MyTyalau3M, KOMMEHCaIU3M. AHTHOMOTHYECKHUE OTHOUICHMUS:
XUIIHUYECTBO, MAPa3uTU3M, KOHKypeHIusA. [IponcxoxkaeHrne u 3BOTIONMS apa3uTU3Ma.
HewTpanbHbie OTHOLIEHUS] — HEUTPATU3M.

Paznen7. BUOCDPEPA N YEJIOBEK. HOOC®EPA

Tema 7.1. BO3AEHCTBUE YEJOBEKA HA IPUPOAYB IMPOILECCE
CTAHOBJIEHHMSA OBIIECTBA

AHTpomiorennbie  (akTOphl BO3ACUCTBHS Ha OHOLICHO3BI(POJIL UYENOBEKa B
npupoe). Poib maneoIuTHUECKOro YelnoBeKa B MICUE3HOBEHUH KPYIHBIX TPaBOSIHBIX U
XUIIHUKOB. Havano snoxu mpousBoacTBa nuimu B Heonute. [loaceynoe 3emunenenve u
BhITIac ckota. Yuenue B. . Bepraackoro o Hoocdepe. AHTPONOIICHO3HI.

Tema 7.2. ITPUPOJHBIE PECYPCBIN UX NCITOJIBb30OBAHUE

MunepanbHble, JHEpreTHUeCKHe U MUIIeBble pecypcbl. Hencuepnaemble pecypebi:
KOCMUYECKHUE, KIMMAaTUYECKUE U BOAHBIE pecypchl. OTHOCUTENBHOCTh HENCUEPITAEMOCTH
pecypcoB. Mcdepmaembie pecypchl: BO30OHOBIISIEMBIC (TUIOIOPOIUE TOYB, pPACTUTEIIBHBIN
Y ’KUBOTHBIN MUP) U HE BO30OHOBIsieMbIe (HE(PTh, Ta3, yroib, py/bl) peCcypchl.

Tema 7.3. NOCJEJICTBUSA XO3MUCTBEHHOHW JEATEJbHOCTHU
YEJIOBEKA J1JIS1 OKPYKAIOIIEN CPEJIbI

3arpsizHeHue Bo3ayxa. llpuuuHBl 3arpsi3HEHUss BO3AyXa M MX IOCIEICTBUS
(yBemuuenue coaepxanusi SO, u CO, 1 BIUsSHUE HA KIIUMAT). 3arpsa3HeHUE MPECHBIX BOJ
U MupoBoro okeaHa. AHTPOINOT€HHbIE W3MEHEHUS IOYBBI, 3po3us, (GopMHpOBaHHE
IIPOBAJILHO-TEPPUKOHOBOIO THUIIA MECTHOCTU. BiMsHME denoBeka Ha pacTUTEIbHBIM U
KUBOTHBIA MUP; COKpalleHHE BHIOBOTO Pa3HOOOpa3us >KMBOTHBIX, pa3pylleHHE ceTel
nUTaHus U OMOIIEH030B. PammoakTuBHOE 3arpsi3HEHUE.

Tema 7.40XPAHA INPUPO/JbI U TIEPCIIEKTUBBI PAIITUOHAJIBHOT' O
MNPUPOJONOJIB30OBAHUA

[IpoGnembl paoHaIBLHOTO MPUPOIOTIOIB30BAHUS, OXPAHbl MPUPOJIBL: 3AIIUTA OT
3arpsA3HEHUN, COXpaHEHHE JTAJOHOB M TaMATHUKOB TPHUPOABI, obOecredyeHne
OpUpoOIHBIMU pecypcamu HaceneHust miuaHeTsl. [IJIK. OumcTka BBIOPOCOB M CTOKOB,
Owonornueckue MeToAsl OOprOBI ¢  BpeauTensaMu. Mepbsl MO  00pa30BaHUIO
HKOJIOTUYECKHUX KOMILJIEKCOB, KOJIOTHYECKOE 00pa3oBaHuUe.

Pasznen 8. BUOHUKA

Hcnonp30BaHME YETOBEKOM B  XO3SMCTBEHHOW JAESATEIBHOCTH MPUHIIMIIOB
OpraHu3aluy pacTeHUI U KUBOTHBIX. POPMBI )KMBOTO B MPUPOJAE U UX MPOMBIIIJICHHbIE
aHaJIOTH (CTPOUTENbHBIE COOPYKEHUS, MAIIMHbBI, MEXaHU3MBbI, IPUOOPHI U T. 1.).



TemaTnueckoe IVIAHUPOBAHHE C YYE€ETOM paﬁoqeifl nporpamMmmsbl BOCIIMTAHUA
C YKazaHuEM KoJIn4eCcTBa 4aCoB, 0OTBOJANMBIX HA OCBOCHHUE Ka)KIIOﬁ TEMbI

OchogHule
Konuuec . Meponpusmus
No Temamuueckue OcHosHbie 6Uu0bl YueOHOU OesmelbHOCMU HanpaeieHus
n/n OnoKu, paszoenvl meo ooyuarowuxcs gocnumamenbHou FIpoepaNALel
yacos 80CNUMAHUSL
OoesimenbHOCmuU
10 kaacc
1 Brenenue. 1 XapakTepu3ytloT  oOmiyro  Omoioruto  Kak | ['paxmaHckoe «Jlenp yuurens»
y4eOHBII TIpeIMeT 00 OCHOBHBIX 3aKOHAX JKM3HU | BOCIIUTAHUE, «165 ner co nus
HAa BCEX YpPOBHSX €€ OpraHu3aliu. BBISBISAIOT B | IGHHOCTH HAYYHOTO | POKIEHUS PYCCKOTO
M3Y4YEHHBIX paHee OMOJOTUYECKUX AUCIUIIINHAX | TO3HAHUSA y4€HOTO0, mucartens
oOmye  4YepThl ~ OpraHu3alld  pPacTEHUH, Koncrantuna
JKUBOTHBIX, TpPHUOOB M  MHKPOOPTAaHU3MOB. DnyapaoBuya
OOBSCHAIOT €OIWHCTBO BCEro JKABOIO U [uronkoBckoro (1857-
B3alMO3aBUCUMOCTh BC€X YacTed Ouocdepbl 1935)»
3emun. CocTaBISIIOT TUIaH naparpada.

2 | Pa3men 1. 5 XapakTepu3yroT YpOBHU oOpraHu3anuvu >kuBod | [larpuorudeckoe «Jlenp HapOJHOIO
MHoroob6pa3sue MaTepuu,  BBIACHSIS  CHUCTEMHBIE  YPOBHH; | BOCIIUTaHUE, €JIMHCTBAY
JKUBOTHOT'0 OIMCBIBAIOT 0COOEHHOCTH IPOLECCOB | HIEHHOCTH HAY4YHOIO | «/leHb POCCHICKOU
Mupa.OcCHOBHbIE KU3ZHEACATEIbHOCTH, XapaKTEPHBIEASI Ka)XJO0TO | MO3HAHUS, HAYKU
CBOIICTBA KUBOM YpOBHSI. CocraBistor nnanmnaparpada. | puznueckoe «Henens 6e3omacHoro
MaTepHuu. BoinonusooT npaktuueckruepadoTel. OOCY AAa0T | BOCIUTAHUE, MOBEJICHUS B  CETH
Tema 1.1. VYpoBHu 2 JEMOHCTpAIuu (paboTa B MaJbIX TPYIIIax). HNateprer»
opraHu3anuu
JKMBOWMATEPUH.

3 | Tema 1.2. Kpurepun 3 XapaKkTepu3yroT OTJINYHS XUMHUYECKOro | /[yxoBHO- «MexnyHapoIHbIN
YKUBBIX CUCTEM COCTaBAOOBEKTOB >KUBOM M HEKMBOW MPUPOBI; | HDABCTBEHHOE JI€Hb PacIpoCTPaHEHUS

OOl TPUHIIMN  KJICTOYHOM  OpTraHW3allMH | BOCIUTAHHUE, IPaMOTHOCTH

JKUBBIX oOpraHu3moB. CpaBHHMBAIOT OOMEHHBIE | IECHHOCTH Hay4YHOTO

IIPOLIECCBI B  HEXKMBOM M JKUBOM MNPUPOAE; | IO3HAHUSA «/leHb POCCUNCKOU
BCKpBIBAIOT CMBICT peakuuid MmeTtabonu3ma. HAyKU»

OOBICHSIOT MEXaHU3MBI caMoperyJsiiuu




OMOJIOTUYECKUX CHCTEM pa3IMYHOro
UepapXu4ecKoro YPOBHSI. AHATIU3UPYIOT
IPOLIECCHl  CAMOBOCHPOU3BENEHUS, pPOCTa U
pa3BUTHS OpPTraHU3MOB. XapaKkTepu3yoT
HaCJIeZICTBEHHOCTD u U3MEHYHMBOCTD,
3alIOMUHAIOT  MaTepUajbHblE OCHOBBI  3THUX
cBoicTB.CpaBHUBAIOT (POPMBI pa3Ipa)kKUMOCTH Y
pa3IMYHBIX OMOJIOTMYECKUX 00BEKTOB.
OTmeuaroT 3HaueHHuEe OMOJIOTUYECKHX PUTMOB B
OpUPOAE W JKU3HU YEJIOBEKAa. 3alOMHHAIOT
3HAYeHHE JUCKPETHOCTH U HHEPro3aBUCUMOCTHU

OMOIOTHYECKUX CHUCTEM. XapaKkTepu3yroT

MHOrooOpa3zue KMBOro MHpa.
Paspea 2. OnuceIBalOT aHTUYHBIE U CPEAHEBEKOBBIE | DKOJIOTUYECKOE BcemupHhsiit JICHb
Bo3nnkHoBeHue MIPEACTaBICHUSI O BO3HUKHOBEHUM M CYIIHOCTH | BOCIIUTaHUE 3emun
JKM3HH Ha 3emuie. KU3HU. XapakTepus3yloT TIepBble  Hay4YHbIE
Tema 2.1. Hcropus MONBITKA OOBSICHEHUS] CYIIHOCTHM TIpoliecca
MpEeICTABICHUMN 0 BO3HUKHOBEeHUS JkuM3HH. Onwitel @. Penu,
BO3HUKHOBECHUU B3siAel B. Napsest, skcnepumentst JI. Ilactepa.
YKU3ZHHU. Teopun BEYHOCTH JKU3HHU.
Tema 2.2. XapaKTepu3yroT XUMHUYECKHUM, | IKOJIOTHUECKOE Axnus «CoxpaHum
CoBpeMeHHbIE npenduonornueckuii (teopust akagemuka A. W. | Bocriutanue IIEPBOLIBETHI»
IIPEACTABJIECHUS O Onapuna), OHOJOTMYECKUH U  COLMAJIbHBIN
BO3HUKHOBECHHUH ATambl pa3BUTHUS KUBOM MaTepuu. OMUCHIBAIOT
KU3HU. IBOJIIOLHUIO  TMPOTOOMOHTOB,  BO3HHMKHOBEHHE

reHeruyeckoro koja. OIlleHMBAIOT 3HauYeHUE

pabot C. ®oxkca u

JIx. bepnana.
Tema 2.3. Teopuu OneHuBaroT BKJIAJ MaTepuanuctudyeckuxreopuil | Llennoctn HaywHoro | JleHb POCCUICKOU
MPOUCXOKICHUS B Pa3BUTHE TNPEJICTABJICHUN O BO3HUKHOBEHHH | MO3HAHUS HAyKH
IPOTOOHOMOIUMEPOB KU3HU. Xapakrtepusyror runoredy mupa PHK.

CocraBnstor mnaH maparpada. OOcyxaaroT

JIEMOHCTpAITUH.




7 Tema 2.4. DBosonus 1 XapaKkTepu3yroT OTHEJIbHBIE atansl | JlyXOBHO- MexayHapOoIHbIN JEHb

POTOOMOHTOB. npe10uoIOTUYECKOM ABOJIIOLIUN U | HPAaBCTBEHHOE pacrpoCTpaHeHUs
MOSIBICHUEIHEPreTUYECKUX  cucteM. JlenaroT | BocnuTaHue TPAaMOTHOCTH
cooOlIeHue 0 CYLIHOCTHU TUIOTE3
BO3HUKHOBEHHUSIOUOTIOJIMMEPOB. CocraBistor
mwiaH mnaparpada. BBINOTHSAIOT NpakTUYECKHE
pabotel. OOCyxIalT AeMOHCTpauuu (paboTa
BMaJIBIX Tpynnax).

8 Tema 2.5. 1 XapakTepu3yoT Ha4daJIbHbIC stansl | ['paxkmanckoe «Jlenp yuurens»
HaganpHBIE  DTambl OHMOJIOrNYECKO ABOJIIOIIH. OnpenensroT | BOCIUTaHUE, «165 1et co mus
OuoIornuecKon bunoreHeTHYECKHE CBS3W B IKUBOM MPHUPOJE | IEHHOCTH HAYYHOTO | POXKICHHS PYCCKOTO
ABOJIIOLUH. HCPaBHUBAIOT 170'¢ c €CTECTBEHHOU | TO3HAHMS y4€HOT0, MUCcaTENs

KJaccuukammein JKUBBIX OPTraHU3MOB. Koncrantnna
OnuceiBalOT  THUIOTE3y  CUMOHMOreHe3a B DnyapaoBuya
MIPOUCXOKACHUU 3yKapHuoT. CpaBHUBAIOT [uonkosckoro (1857-
TUNOTE3bl BOSHUKHOBEHUSI MHOTOKJIETOYHBIX. 1935)»

9 Paznea 3. 13 XapakTepu3yoT XUMHYECKHE aneMeHTsl, | [TaTpuoTnyeckoe «Jlenp HapOJHOIO

Xumnyeckas oOpasyrolpe J>KMBOE BEIICCTBO. Pas3nnWyaroT | BOCIIUTAHHUE, €IUHCTBA»
OpraHu3anus Makpo- ¥ MHUKpodJeMeHThl.  ONUCHIBAIOT | IEHHOCTH HAy4HOTO | «JleHb pOCCUICKON
KJIETKH. 1 HEOPraHUYECKUE MOJEKYJIbl >KHMBOTOBEIIECTBA, | TO3HAHUS, HAyKn»
Tema 3.1. WX XHUMHYECKHE CBOMCTBA M OHMOJOTHYECKYIO | pu3ndeckoe «Henenst Ge3omacHoOro
Heopranunueckue pOJIb. BOCITUTaHUE, MOBEJCHUA B  CETH
BEIIIECTBA, BXOIAIINE dbopmupoBaHue HNurtepuer»

B COCTaB KJIETKH. KYJBTYPBI 3JJ0POBbSI U

SMOLMOHAJIBHOTO «BcemupHbII JIeHb
Onaromnoryyuus, 3EMIIN»
AKOJIOTUYECKOE

BOCIIUTAHHE

10 | Tema 3.2. 12 XapakTepu3yloT  OpraHuueckhe  MOoJeKyubl: | JlyxoBHO- «MexayHapoIHbII
Opranuueckue OnosoruuecKue MOJIUMEPHI — | HDABCTBEHHOE JI€Hb PacIpOCTPaHEHUS
BEILIECTBA, BXOSIINE O€JIKU;CTPYKTYPHYIO OpraHu3aInIo U | BOCIIUTaHUE, TPAMOTHOCTIH
B COCTaB KJIETKHU. (byHKIIUU; YTIIEBOIBI, UX CTPOEHHE U | HEHHOCTH HAay4YHOTO




OMOJIOTHYECKYIOpOJIb; JKHpPhl KAaK OCHOBHOM | MO3HAHUS «/lenp poccHuiicKon
CTPYKTYPHBIIKOMIIOHEHT KJIETOYHbIX MeMOpaH U HayKu»
HCTOYHUK SHEPrUU. XapakTepHu3yior,

onuceiBaloT  u  3apucosbiBaoT  JIHK  kak

MOJIEKYJIBIHACIEACTBEHHOCTH. 3anoMUHAIOT

IIPOLECCPENYIIIUKALIUT JHK u ero

3HaueHue.Pa3nuyaroT CTPyKTypy M (QYHKIUH

PHK.OnucwiBarot mpo1ece nepenayu

HACJIEZICTBEHHOM MHpOpManuu U3 sjapa B

HUTOINIa3MY — TPAHCKPUILNIO. BeImonHstoT

IPAaKTUYECKUE pabOTHI.

11 | Pa3nen 4. 10 OnucelBarOT CTPYKTYypy T€HOMa NPOKAPUOT; | DKOJIOTHUECKOE BcemupHblii JIEHb
Peanuzauus XapakTepu3ylT padoTy MHAYIUOETPHOTO U | BOCIIUTAHUE 3emiu
HacJ1e/ICTBEHHOI pernpeccuOebHOTO OIIEpOHa. Paz0upator
nH(poOpMaNH. CTpOEHUE T'€HOB 9yKapHoT, BBIJICTISIOT
Metabonusm. CTPYKTYPHYIO U  DPEryJIATOpHbIE YaCTUTEHA.

Tema 4.1. 6 CpaBHMBAIOT MPOLECC TPAHCKPHUIILUHM TE€HOB Yy

Anabonusm. IIPO- U 3YKapHOT. XapaKTEPU3yOT IPOLECCUHT U
BBIICISIIOT ~ €ro  OMOJIOTMYECKOe  3Ha4YeHHE.
BbISBISAIOT MEXaHU3MBbI PETYISILIMU SKCIPECCUU
reHOB.XapaKkTepU3yIoT nporecc
Tpancsiiu. COCTaBIIAIOT IUIaH naparpada.

12 | Tema 4.2. 2 [IpuBOIAT mpUMEpPBI SHEPreTUYECKOro oOMeHa. | DKOJIOrMYecKoe Bcemupnsiii JICHb
DHepreTUYeCcKuit OnuceIBarOT IIPOLECCHI cuHTe3aAT®. | BocnuTaHue 3emun
00MeH — BeimuceiBaloT peakuun OECKHCIOPOTHOTO U
KaTaboJI3M. a’pOOHOT0 pacllenIeHUs TIIOKO3BI.

13 | Tema 4.3. 2 XapakTepusyroT u 00BsACHSIOT | DU3HUECKOE Henens
ABTOTpO]HBII THIT COOBITUSA(OTOCHHTE3a: PEaKIMH CBETOBOW U | BOCIIMUTAHUE, 6e301acHoro
0o0OM€Ha BELIECTB. TEMHOBOM ¢asbl. XapakTepHu3yroT u | hopmupoBanue NOBEJICHU B  CETH

MPUBOJATIIPUMEPDI XEMOCHHTE3a. | KyJIbTYpbl 310p0oBbs U | IHTepHeT
XapakTepHu3yrTpoIlb ¢dorocunTe3a U | SMOLMOHAIIBHOTO
XEMOCHHTE3a B 3BOJIFOLIUY. OJIaronoxyqus

14 | Pa3nen 5. CTpoenne 16 XapaKkTepu3yroT bopmy U pa3mepsl | TpynoBoe Bcepoccuiickuii




U PYHKUIHMH KJIETOK
Tema 5.1.
IIpoxapuoTrnueckas
KJIETKA.

MPOKAPUOTHUECKHUX CTpOeHUue
[IUTOILIA3MBI, OpraHu3aIuio
MeTabon3Ma,PyHKIIMYA TeHeTUYECKOro anmnapara
OaKkTepuil. OnuceIBatoOT nporecc
CopooOpa3oBaHMs,  €ro  3HaYeHUEe IS
BBDKHMBaHUS OaKTepuil NpU YXYALLIEHUU YCIOBUI
CYLUIECTBOBAHUS;  Pa3MHOXXEHHE  IPOKAPHOT.
OneHuBalOT MECTO W poJib MPOKapUOT B
OMOILICHO3aX.

KIICTOK;

BOCIIUTAHHUC

OTKPBITBII YpOK
«OBX»

15

Tema 5.2.
DyKapuoTHUYecKas
KJIETKA.

XapakTepu3yroT LUTOIUIA3MY JYKapHOTHYECKON
KJIETKH: OpPTraHesuIbl LUTOIUIa3MbL,UX CTPYKTYpPY
u  GyHkouu.  XapakTepusylT — TPaHCIOPT
BEUIECTB B KIETKY W U3 Hee: (aromuro3 u
nUHOUUTO3. OOBACHSIOT COOBITHS, CBA3aHHBIE C
BHYTPHUKJIETOUYHBIM NUILEBAaPEHUEM,
NOJYEPKUBasi €ro 3HA4YeHHE [UIsi OpraHu3Ma.
OtmeuaroT 3HaYeHUue LIUTOCKEJIETA.
XapaKkTepu3yroT BKIIOYCHHS, 3HAUYEHUE U UX
poiab B METa0OJU3MEKIETOK. XapaKTepHU3yroT
KJIETOYHOE SApO Kak ILEHTp  yIpaBieHUs
KU3HEJEATENBHOCTBIO KJIETKH; CTPYKTYpBI sjipa
(snepHas o0oJt0uKa, XpPOMATHH,
A0pbIIKO).OnpeAensaloT  pojib  KJIETKH B
MHOTOKJIETOYHOM  OpraHusme.  Pa3bscHSIOT
MIOHSITHE onudhepeHInpPOBKe KJIETOK
MHOT'OKJIETOYHOTO opraHu3Ma.BbeInosHAoT
npaktTuyeckue pabotel.  CoOCTaBisAIOT  IJIaH

naparpada.

[TatpnoTnueckoe
BOCIIUTAHHE,
[EHHOCTH HAay4YHOTO
MO3HAHMUA,
buznIeckoe
BOCIIUTAHHE,
(dbopMupoBaHue
KYJIBTYpHI 3I0POBbS U
HMOILMOHATBHOTO
Omaromnoyyus,
IKOJIOTUIECKOE
BOCIIUTaHUE

«Jlenn
€JIMHCTBAY

HapOIHOTO

«JleHn
HayKH»

pOCCHICKOM

«Henena Oe3omacHoro
[IOBEIECHUSI B  CETH
HNaTeprer»

«BcemupHsbIi JICHb
3eMII»

16

Tema 5.3.
JKuzHeHHBIN UK
KjieTku. Jlenenue
KJIETOK.

OnpenensitoT poib KIETKH B MHOTOKJIECTOYHOM
OpraHusMe. PazbpsacHstoT IIOHATHE
onuddhepeHIIUPOBKE KIETOK MHOTOKJIETOYHOTO
opraam3mMa. ONUCHIBAIOT MUTOTHYECKHHA ITHKI:
uHTepdazy, $a3pl MUTOTHYECKOTO JAEJICHUS U

ITatpuoTnueckoe
BOCIIUTaHHE,
IEHHOCTH HAYYHOTO
MO3HAHMUA,
buznveckoe

«Jlenb
HayKN»

POCCHICKOU

«Henens Oe3omacHOro
[OBEAECHUS B  CETHU




npeoOpa3oBaHusl XpPOMOCOM; OHMOJOTMYECKHUI | BOCIIUTAHUE, WNurepuer»
CMBICII U 3HAYEHUEMUTO32 (Gecrmonoe | popmupoBanue

Pa3MHOXKEHHE, POCT,BOCIIOJHEHUE KIETOYHBIX | KYJIbTYphI 3I0POBbS U

noTeph B (PU3MOIOTMYECKUX U TMATOJOTUYECKUX | SMOIIMOHAIBLHOTO

YCIIOBUSIX). OnuceiBaroT MEXaHHU3MBbI | Oiaromnonayyus,
PETYISIHUUKIETOYHOT O JIETICHUS U | DKOJIOTUYECKOE
anonTo3a.CocTaBIIOT TUIaH naparpada. BOCIIUTAHHE

17 | Tema 5.4. Otmeuarot 0COOCHHOCTH crpoeHus | @usuueckoe BcemupHblii  1eHb
OcoOeHHoCTH pacTUTEIBLHON KIIETKH. XapakTepu3yroT | BOCIIUTAHUE, VMMYyHUTETA
CTpOEHUs 0COOEHHOCTHU MeTaboIr3Ma KJIETOK | popMupoBaHue
PaCTUTENbHONKIIETKH PacTUTEIBLHOTO OpraHu3Ma. KYJBTYpBI 3JOPOBbSI U

AMOIMOHAIBHOTO
0J1aronoIy4ust

18 | Tema 5.5. XapaKTepu3yroT OCHOBHBIE nojioxenus | JlyxoBHO- «MexayHapoHbIN
Kierounasiteopusictp KJIIETOYHOM TEOpHUH; COBPEMEHHOE COCTOSHHE | HDABCTBEHHOE JI€Hb PacIpOCTPaHEHUS
OCHUS OPTraHNU3MOB. KJIIETOYHOW TEOPUU CTPOCHUS OPraHU3MOB. | BOCIIUTaHUE, TPaMOTHOCTI

OnpenendiOT 3HAYEHHE KIETOYHOM TEOpPUHM | IEHHOCTH HAYYHOIO

JUIIpa3BUTHSA Ouonoruu. JlemaroT cOooOImEeHHus O | MO3HAHUS «Jlenn pOocCCUCKOU
JKU3HU U JEATETbHOCTH YYEHBIX, BHECIIHUX HayKH»
3HAYUTEIbHBIA BKJIQJ B PA3BUTUE KIETOYHOM

TEOPHUH.

19 | Tema 5.6. XapakTepu3yloT BUPYChl U OakTepuodaru Kak | ICTETHUECKOe MexayHapOoJHbIN 1€Hb
Hexnerounsie BHYTPUKJICTOYHBIC TApa3UThl HAr€HETHUYECKOM | BOCTIUTaHUE pacnpocTpaHeHus
(hOpPMBI KU3HHU. YpOBHE. OO0cyx)IarT TUTIOTE3BI 0 rpaMOTHOCTHU
Bupycsl. MPOUCXOKACHUU BUPYCOB; OTKPBITHE BHUPYCOB,

MEXaHU3M B3aUMOJICWCTBUSA BHUpPYCa U KIIETKH,
MH(QEKIMOHHBIM  mporecc.  XapakTepHU3yloT
MEXaHU3MBbl BEPTUKAIBHOM M TOPU30HTAIbLHON
nepeaunBUPyCcoB; 3a00JeBaHMUA >KUBOTHBIX U
pacTeHuii, BbI3bIBa€Mble BUpycamMu. OTmedaroT
BUPYCHBIE 3a00J€BaHMs, BCTpEYAIOIIUECT Y
yenoseka; rpunm, renarut, CIIW/I;npennarator
Mepbl M CcIocoObl NPOPWIAKTUKH BHPYCHBIX




WH)EKITNH.

20 | Paznex 6. 7 XapakTepu3yroT cymHocTh U (opmel Oecnionoro | Llennoctu HaywHoro | JleHb POCCHICKOU
PasmHokeHue n Pa3MHOXKEHHSI ~ OPraHU3MOB;  Pa3MHOXKEHHUE | O3HAHUSA HAyKHU
pa3BuTHE 1 pacTeHui U KUBOTHBIX. Brinenstor
OpPraHu3MoB Ouonoruueckoe 3HAYEHHE
Tema 6.1.becnionoe 0ecroIorOpa3MHOKEHHUS.
pa3MHOKEHHE.

21 | Tema 6.2. IlonoBoe 6 XapaKkTepu3yroT MOJIOBOE pa3sMHOXeHue | [lyxoBHO- MexayHapOIHbIN JEHb
pa3MHOXKEHHUE. pacTeHuit u KUBOTHBIX.ONPENENAIOT | HDaBCTBEHHOE pacupoCcTpaHEeHHUS

raMeToreHe3 M €ro NepHoJbl: Pa3MHOKEHUE U | BOCIUTAHUE TPaMOTHOCTH
poct, co3peBaHusi (Meio3). PaccmarpuBaror u
KOMMEHTHPOBATh KOHBIOTAITUIO U KPOCCUHTOBED.
OnuceIBalOT MEXaHU3M, TCHETUYECKUE
MOCNEJACTBUSL W OHOJNOTUYECKUH  CMBICTT
KPOCCHHTOBEPA;0M0IOTMYECKOe  3HAYCHHE U
OMOJIOTMYECKHI CMBICT Mel03a. XapakTepU3yT
nepuoj; (HopMHpOBaHUS MPU CHEPMATOreHE3e.
[IpoBomsiT  cpaBHEHHME  CIiepMaroreHe3a U
oBoreHe3a.  OnuUChHIBAlOT ~ OCEMEHEHUE U
OIUIOJOTBOPEHHUE,  mapTeHoreHes.Onpenensor
IBOJIFOLIMOHHOE 3HAaYEHUe II0JIOBOTO
Pa3MHOKEHHSI.

22 | Pa3zmen 7. 17 Henator cooOmieHust 1O HCTOpUM u3ydeHUs: | Duznueckoe Bcemupnblii  1eHB
NuauBuayanbHoe WHJIUBHUIYaJIbHOTO pa3BUTHs. COCTaBIAIOT IUIaH | BOCHUTAHUE, UMMYHUTETA
pa3BuUTHE naparpada. dbopmupoBanue
OpPraHHu3MOB. 1 KYJIbTYPBI 3JI0POBbSI U
Tema 7.1.Kparkue AMOIUOHAIBHOTO
UCTOPUYECKHUE OJaronoxyqus
CBEJICHUSI.

23 | Tema 7.2. 7 XapakTepu3yroT nepuoan3anuo | I'paxxmanckoe MexayHapoaHbIN 1eHb
OMOpPHOHATBHBIHA WHJIUMBUAYAIbHOTO  pa3Butus.  OnpenenstoT | BOCIUTaHUE MHBAJIUJIOB
MEepUOJI PA3BUTHSL. AMOpPHOHANIbHBIN nepuos pa3BUTHUsA u

ONKCBHIBATbOCHOBHBIE 3aKOHOMEPHOCTH




OpoOneHus —  oOpa3oBaHUE  OJHOCIOHHOTO
3apojplllia —  ONAcTydbl,  TacTPYJSALHUI0 |
OpraHOTeHE3. 3anoMHUHAIOT ATaIbI
nanpHenen b GepeHIMpOBKU TKaHEeH,

OpraHOB M CHCTEM. XapaKTePU3YIOTPETYISIINIO
AMOPHOHAIBHOTO PAa3BUTHUS;, JETEPMUHALIUIO U

AMOPHOHANIBHYIO ~ WHIYKLHIO, TE€HETUYECKHUI
KOHTPOJIb. J|eMOHCTPUPYIOT pPOJIb HEPBHOU U
SHIAOKPUHHOMN CUCTEM BOOECIIeueHU!

AMOPUOHAIBHOTO Pa3BUTHS OPTraHU3MOB.

24 | Tema 7.3. XapakTepu3yloT NOCTIMOpHOHAIBHBIA Tepuon | ['pakaaHckoe MexyHapOIHbII
[TocTaMOpHOHATBHBI pa3BUTHS; bopmbl MOCTAMOPHOHATILHOTO | BOCITUTaHHE JI€Hb MOKWIBIX JIFOAEH
1 IEpUOJI pa3BUTHSL. Iepuoia pPa3BUTHUS. XapPAaKTEPHU3YIOT NPSIMOE

pa3BUTUE U €r0 Nepuoibl (JOPENpOAYKTUBHBIN,
PENPONYKTUBHBII W MOCTPENPOAYKTHUBHBIN);
crapeHue. Pa3bpsICHAIOT CYIIHOCTh HENPSIMOrO
pa3BUTHA; TIOJHOTO U HEMOJIHOro Meramopgosa.
JIeMOHCTPUPYIOT TOHMMAaHHE OMOJIOTUYECKOTO
CMBICJIa Pa3BUTHsA ¢ MeTaMopdo3oM

25 |Tema 7.4. OO6mwue [IpuBoasT bopMyITUPOBKH 3aKkoHa | duznueckoe Bcepoccuiickuit
3aKOHOMEPHOCTH 3apOABIIIEBOTO CXO/CTBA K. bapa U | BOCIIUTaHUE, OTKPBITBIN YPOK
OTHOTEHE3a. Oouorenernueckoro  3akoHa . [l'ekkens u | hopmupoBaHue «OBX» (ypox

®. Mromiepa, WUTFOCTPUPYS UX IPUMEPAMU. KYJIbTYPHI 3JJOPOBbS U | IOATOTOBKH JETEH K
AMOLUOHAIBHOTO JICUCTBUSIM B YCIIOBHSIX
OJaronoyqus Ppa3IM4YHOTO poxaa
YpE3BbIYANHBIX
CUTyalui)
BcemupHnblii  1€HB
UMMYHUTETA
Henens
6e30MacHOro

MOBEICHUSI B  CETH
HNuTepuer




26

Tema 7.5. PasButue
OpTraHU3MOB u
OKpYyXKarolasi cpesa.

XapakTepu3yroT poiib (aKTOPOB OKpYKarolen
Cpelbl B AMOpPHUOHAIEHOM U
MOCTAIMOPUOHATIEHOMPA3BUTUHI opraHusma.
OnpenenstoT KpUTHYECKHE MEePUOJIbI Pa3BUTHSL.
XapakTepHu3yroT BIIUSTHUE W3MEHEHU
romMeocraza oOpraHu3Ma MaTepd U IUIoAa B
PE3YIbTATEBO3ICUCTBUS TOKCUYECKUX BEIIECTB.
O60CHOBBIBAIOT BpeIHOE BO3/ICHCTBUE
Ta0a4YHOTO JIbIMa, AJIKOTOJIs, HAPKOTUKOB H T. JI.

I'paxmanckoe
BOCHUTAHUE,
LEHHOCTH HaYYHOTO
MMO3HAHHUS

«,HGHB YUUTCIIA»

«165 1er co musa
POKIEHUS PYCCKOTO
y4€HOTO, IIcaTens
Koncrantnna
DnyapaoBuda
[unonkoBckoro (1857-
1935)»

Ha XOJ AMOPHOHAIBHOTO u
NOCTAMOPHOHATIBLHOTO pa3Butusa. Onpenenstor
MIPUYKHBI BO3HUKHOBEHHSI BPOKJICHHBIX
YPOACTB.

27 | Tema 7.6. XapakTepu3yloTMETOIbl U3ydeHus pereHepanuu | [latpuotndeckoe «/lenpb HApOHOTO

Pereneparnus OMOJIOTUYECKUX CHUCTEM; BHYTPHUKJIETOUYHYIO, | BOCIIUTAHUE, €IMHCTBAY
KJIETOYHYIO, TKAHEBYIO u OpPraHHYIO | LEHHOCTH Hay4YHOTO
pereHepaiuio, Ha3bIBalOT (POPMBI pereHepaluu. | Mo3HaAHUS, «Jlenpb pOCCUICKON
Cocramsitor  1wian  maparpada.  OOcyxnarT | husmdeckoe HAYKW»
JEMOHCTpaLU (pabora B MaJjbiX | BOCIIUTAHUE,
rpynnax).M3y4aior maTtepuanbl M BBINOJHSIOT | OpMUpPOBaHUE «Henens Ge3zonacHoro
3a/1aHMUsl. XapakTepu3yroT IIpoLECC | KYyJbTYphI 310POBbsl U | IOBEJIEHUSI B  CETHU
dbuznonornaeckon u penapaTuBHON | SMOLIMOHAIBHOIO HNateprer»
pereHepanmy; OOBSICHSIIOT ABOJTIOIUIO | OJIarOMoNyvus,
CIIOCOOHOCTM K pEreHepaluyd Yy IO3BOHOYHBIX | IKOJIOTHUYECKOe «BcemupHbIit JICHb
*KuBOTHBIX. CocTaBisitoT 1iaH maparpada. | BocmuTanue 3eMITH
OO6cyxmaroT aeMoHcTpanuu (paboTta B MajbIx
rpynnax).M3y4aioT maTtepuanbl U BBIIOJHSIOT
3a/1aHMsl.

28 | Pazgen 8. OcHOBBI OnuceIBarOT NpeCTaBICHUS IPEBHUX Y4YE€HBIX O | JlyXOoBHO- «MexyHapoIHbII
reHeTHKH U pPOJICTBE M XapaKTepe MepeAaunlipu3HaKoB W3 | HPAaBCTBEHHOE JI€Hb paclpoCTpaHEeHUs
CeJIeKINH. MOKOJIEHUSI B  TOKOJIEHHE. XapaKTepHU3yIOT | BOCIIUTAHUE, IPaMOTHOCTH
Tema 8.1.0cHOBHBIE B3IJISbl CPEAHEBEKOBBIX YYEHBIX Ha IPOLIECCHI | IEHHOCTH HAy4YHOTO
MOHSITHSI TEeHETUKU. HACJIEIOBaHUSl  MPHU3HAKOB. JIeMOHCTpUPYIOT | MO3HAHUS «/leHp poccHiicKoi




3HAHUSUCTOPUM Pa3BUTHUS TeHEeTUKU. lIpuBogsT HAyKN»
OCHOBHBIE MOHSATHUSA TE€HETUKHU:
HACJIEACTBEHHOCTh U U3MEHUYMBOCTh; MMPU3HAKUA U

CBOICTBA; T€HBI, aJuIeJIbHbIE TEHBI;

TOMO3UTOTHBIE M TETEPO3UTOTHBIE OPraHU3MBI.

OnpenenstoT TeHOTUN U (PEHOTUI OPTaHHU3MA;

reHOOHI.

29 | Paznen 9. 12 XapakTepu3yloT TUOPUIOIIOTUYECKUNH  METOJ | DKOJIOTHYeCcKoe BcemupHhsblii JICHb
3akoHOMepHOCTH W3Y4YeHHUs XapakTepa HacJIeI0BAaHUSIIPU3HAKOB. | BOCIIUTAaHUE e
HACJIeIOBAHUS XapakTepu3yloTH  OIMKUCHIBAIOT  BO3MOXKHOCTH
NPU3HAKOB. 1 METOJ0B F'€HETHUECKOTOaHaIIN3a.

Tema 9.1.
['ubpugonorudyeckuii
METOJ U3Y4YCHUS
HACJIEACTBEHHBIXIIPH
3HakoB . Mennens.

30 | Tema 9.2. 3akoHBI 3 DopMyTUPYIOT 3aKOHBI I'. Menaens. | DKOJIOrHYECKOe Axrust «CoxpaHum
I'. Mennens. 3anoMHUHAIOT LIUTOJIOTUYECKUE | BOCIIUTAHHE NIEPBOLBETHI»

000CHOBaHMI3aKOHOB I'. Menpens.
JIeMOHCTPUPYIOT ~ CIIOCOOHOCTH  BBIMHUCHIBATH
T€HOTHUINBI OpraHu3MoB M ramer. CoOCTaBIAIOT
CXEMbl CKpEIIMBaHUsA, peulaTh T'€HETUYECKUE
3anadu. CTposIT pOJJOCIIOBHBIE.

31 | Tema 9.3. 2 QopmynupyroT 3akoH Moprana u  garwot | [latpuotnueckoe «Jlenp HapOIHOI0
XpomocomHast XapaKTEPUCTUKY CIEIUIEHHOTO HACJIEIOBAHUS | BOCIUTAHUE, €MHCTBA»
TEOPUSHACIIEACTBEHH T'CHOB (MPU3HAKOB). IIEHHOCTH HAy4YHOTO
octu. CreruieHHoe MO3HAHUS, «JleHb pOCCUNCKOU
HacJe0BaHUE TEHOB. buznueckoe HAYKW»

BOCITUTaHUE,

dbopmupoBaHue «Henens Ge3zomacHoro
KYJBTYpBI 3JOPOBbS U | IOBEJICHUA B  CETH
SMOLMOHAJIBHOTO HNutepuer»

Oylaronosyqus,




AKOJIOTUYECKOE «BcemupHbIit JICHb
BOCIIUTAHHE 3EMIIH
32 | Tema 9.4 T'enetuka OOBACHSIOT MEXaHU3M reseTnyeckoro | /[yxoBHo- «MexnyHapoIHbIN
nona. HacnenoBanue ONpeNeNieHus  10JIa,  Ha3blBAIOT  INPUYUHBI | HDABCTBEHHOE JI€Hb PacIpOCTPaHEHUS
MIPU3HAKOB pa3BUTHUs Moja. XapaKTEPU3yIOT N'€HETUYECKYIO | BOCIIUTaHUE, TPAaMOTHOCTH»
CLICIIJICHHBIX C CTPYKTYpPY HOJIOBBIX XPOMOCOM, TOMOTAMETHBIN | HIEHHOCTH HAy4HOIO
TIOJIOM. W TeTeporaMeTHbId moJy, [IpuBOOAT TpUMEpPHI | MO3HAHUSA «JleHb poccuCcKOn
XPOMOCOMHOTO ONPEAENICHHs MOJa Ypa3In4YHbIX HAyKN»
JKUBOTHBIX u PaCTEHHU. OOBSCHSIOT
HEO0OX0JIMMOCTh Mmep npoUIAKTUKI
HAaCJIEACTBEHHBIX 3a00JieBaHMI
yenoBeKa. BBIMIONHAIOT TpakTHYecKylo padoTy.
COCTaBIAIOT CXEMBl CKPEIIMBAHUS, PEIIAIOT
reHeruueckue 3anadu. OOBICHSIOT XapakTep
HacJaeqoBaHUs TEHOB, aHAIU3UPYIOT
POJIOCIOBHBIE.
33 | Tema 9.5. I'enotun XapakTepu3yoT TE€HOTHUI  KaK LEJIOCTHYIO | DKOJIOTHYECKOe BcemupHsblii JICHb
KaK 1[€JIOCTHAas1 CUCTEMY B3aUMOJECHCTBYIOIINX I€HOB | BOCIIUTAHUE 3emin
CUCTEMA. opraHn3ma.XapaKkTepU3yroT MEXaHU3MBI
BzaumoneiicTBue B3aMMO/JICVCTBHS HEAJUIENIbHBIX T'eHOB. [IpuBoasT
I'CHOB MPUMEPBl  KOMIUIEMEHTAPHOCTH, DJIHCTa3a |
MIOJIMMEPHH, JTOMUHHUPOBAHUS, HEIOJIHOTO
JIOMUHUPOBAHUS, KOJIOMUHUPOBAHUS u

CBEPXIOMUHHUPOBAHMS. XAPAKTEPUIYIOT SIBJICHHUS
DKCIIPECCUBHOCTM M IIEHETPAHTHOCTU TI'C€HA.
OOBSACHSIOT SBJICHUE IJIEHOTPONIUHU U
3aBUCHUMOCTb IUIEHOTPONHOTO JEWCTBUS T'€HAa OT
BPEMEHM  Hayajga  €ro  DJKCIPEeCCMH B
oHtOoreHesze.OpoHTaNbHBIN,  WHIAUBUIYAJIbHBIN
ornpoc no teme. Pabora ¢ Tecramu. CooTHOCAT
OMOJIOTMYECKHEe TMPOLECChl € TEOPHUSIMH, HUX
oObsicHAOIUMU.  [IpUMEHSIIOT  MOJTy4YEHHBbIE
3HAHHUI.




34 | Paznen 10. XapakTepusyroT OCHOBHBIE (dbopMbI | DKOJIOTHYECKOE Axuus «CoxpaHum
3akoHOMepHOCTH W3MEHYUBOCTH; T€HOTUIINYECKYIO | BOCIIUTAHHE MIEPBOLIBETHI»
U3MEHYHMBOCTH. M3MEHUYMBOCTh: MYTallUM, UX Kiaccu(UKaIuio,

Tema 3HaYEHUE MYyTaIui TUTSE MPAKTUKU
10.1.HacnenctBenHa CEJIbCKOTOXO031MCTBa u OMOTEXHOJIOTHUH,
g (TEHOTUIIYECKas ) KOMOWHATUBHYIO W3MEHYHBOCTb.
U3MEHYUBOCTD. OOOCHOBBIBAIOT ~ HBOJIIOIIMOHHOE  3HAYEHHE

MYTaIIMOHHOW U KOMOMHATUBHON M3MEHYHBOCTH.

35 | Tema XapaKkTepu3yroT ¢enorunuueckyto | Llennoctn HayuHoro | JleHb POCCUICKOU
10.2.3aBucumMocTs U3MEHYMBOCTh,  OTM€Yas  pOJIb  YCJIOBHUH | IO3HAHUSA HayKH1
MPOSIBIICHUSI TCHOBOT BHEITHEHCpebl B Pa3BUTUU U TPOSBICHUU
YCJIOBUM BHEIIHEN MPU3HAKOB U CBOMCTB.

Cpelibl
(peHoTuMUECKas
U3MEHYMBOCTB ).

36 | Pazgea 11. OcHoBBI Ilepeuncnsitor  LEHTPHl  NPOUCXOXKIEHHS U | JlyXOBHO- MexayHapOIHbIA JI€Hb
CeJIeKINH. MHOrooOpasus KyJbTYPHBIX | HDAaBCTBEHHOE pacnpoCcTpaHEeHUs
Tema 11.1.Co3nanue pacTeHUM,3alIOMUHATh  KYJBTYPbl, B  HHUX | BOCIIMTAaHUE rPaMOTHOCTHU
MOpPOJ KUBOTHBIX H chopMUPOBABIITHECH. Harot OnpeAeeHne
COpPTOB PaCTEHUH. HOHITHUH«COPTY», KITOPOAA», KIITAMM.

37 | Tema 11.2.MeToasl XapakTepu3yroT METOAbl CENEKIUU pacTeHud | JlyXxoBHO-

CEJIeKLIMM  PACTEHUI WKUBOTHBIX: OTOOp W TuOpuau3aius; (GOpMbI | HDAaBCTBEHHOE «/leHb poccuiickoi
Y KUBOTHBIX. orOopa  (MHOMBUIYAJbHBIH U  MaccOBbIN); | BOCIIUTAHUE, HAyKn»

OT/1aJICHHAas TUOpUIN3AIHS; SIBJICHUE | LIGHHOCTH  HAYy4HOTO

reTepo3uca. MO3HAHUS

38 | Tema 11.3.Cenexmus OOOCHOBBIBAIOT  3HaueHHWe  cejexkuuu g | Pusnyeckoe Bcemupnsbiii  neHb

MHUKPOOPTaHU3MOB. Pa3BUTHSICENIbCKOX 035 CTBEHHOTO BOCIIUTAHHE, UMMYHHUTETA
IIPOU3BOJICTBA, MEIUITMHCKOM, | (hopMHupoBaHUE
MUKpPOOHMOJNIOTMYECKOW M APYTHX  OTpaciiel | KyJbTyphl 310pOBbs U
MPOMBIIIJIEHHOCTH. AMOLIMOHAIBHOTO
OJIaronoxyqus

39 | Tema 11.4. XapakTepu3yloT JOCTHXKEHMS M OCHOBHBbIE | [laTproTnueckoe

JlocTuctmxenus u HaIpPaBJICHUS COBPEMEHHOM CEJICKIIUU. | BOCITUTAHHUE, «/lenp poccuiicKkoit




OCHOBHBIE OnuceiBalOT METOJBI  PENPOAYKTUBHOTO U | IEHHOCTH HAY4YHOTO | HAYKU
HaIpaBJICHUS TEparneBTUYECKOr0 KIOHUPOBAHUS, KIETOYHbIE | [IO3HAHMUS,
COBPEMEHHOM TEXHOJOTMM W CIOCOObI  TEHETHYECKOH | pu3myeckoe
CEJICKIUH. WHKCHEPUU. BOCIIUTAHHE,
dbopmupoBaHue
KYJbTYpPBbI 3JOPOBBS U
AMOLIMOHAIBHOIO
OylaromoyJus,
HKOJIOTHUECKOe
BOCIIUTaHHE
11 kiace

40 | Pa3zmea 1. 26 XapakTepu3yroT TMpEACTaBICHHUS JAPEeBHUX U | [ paxkmaHckoe «Jlenp yuurens»
3akoHOMepHOCTH CPEIHEBEKOBBIX €CTECTBOMCHBITATENEH O KUBOM | BOCIUTAHUE,

Pa3BUTHSA KUBOW npupoae. OlEHUBAIOT TMpEACTaBICHHUS 00 | IEHHOCTH HayyHOTo | «165 meT co aHs
NpHUPOIbI. 3 «U3HAYAIBHOU 1eJ1ecCO00Pa3HOCTUN U | TIO3HAHUS POKIEHUS PYCCKOTO
JBOJIIOIIHOHHOE HEU3MEHHOCTH >KMBOM MPUPOJBI. 3allOMHHAIOT y4€HOTO0, mucarens
y4yeHue npuHIMNBl  OuHapHOW  kiaccupukamuu K. Koncrantuna
Tema 1.1.Uctopus JIunues. 3HAKOMSITCS c OCHOBHBIMU DnyapaoBuya
MPEJCTaBICHUN O MOJOKEHUAMHU  ABoJIronnoHHOWTEOpHn  K.-b. [uonkosckoro (1857-
Pa3BUTUH KU3HUHA Jlamapka.  XapakTepus3ylOTHPOIPECCUBHBIE U 1935)»
3emuie. OIMOOYHBIC TIOJIOKEHHSI SBOIOIMOHHON TEOPUHU

JK.-b. Jlamapka.

41 | Tema 1.2. 2 OnpenensoT TOCTHKEHNSI HAYKH U TEXHOJOTHM | [[yXoBHO- «MexnyHapoIHbIN
[Tpennocslnku B KauecTBe IIPEANOCHIIOK | HDAaBCTBEHHOE JI€Hb PacIpOCTpPaHEHUS
BO3HUKHOBEHUSATEOD CMEHBIKPEALIMOHUCTCKUX B3IJISJ0B Ha >KMBYIO | BOCIIMTAHUE, IrPaMOTHOCTI»
uu Y. JlapBuHa. WHEXUBYIO pUpoay, Ha | IGHHOCTH HAy4HOTO

ABOJIFOLIMOHHBICTIPEACTABIICHUA. XapaKTEPU3YIOT | IO3HAHUSA «JleHb pOCCUNCKOU
Hay4YHBIENPEIOCHUIKH, noOyIuBIINE 4. HAYKW»

JlapBrHa KIIOMCKY MEXaHU3MOB H3MEHEHHS B
KUBOUIIPUPOJIE. AHanmu3upyoT
DKCIIEIMIMOHHBIA Marepuan Y. JlappuHa B
Ka4eCTBENPEANOCHUIKN pa3paboTku
HBOJIFOLIMOHHOUTEOPHH.




42 | Tema 1.3. 8 XapaKkTepu3yroT y4YEHHE 4. JapBuHa | DKoI0ru4ecKoe BcemupHhsblii JICHb
DBOJIIOIIMOHHAS 00HCKYCCTBEHHOM otbope, dbopMBI | BOCTIUTaHUE 3emun
teopusa4. [lapsuna. HCKYCCTBEHHOT0 OTOOpa M OOBSACHSAIOT METOJbI

CO3JaHUsI HOBBIX MOPOJ| IOMAIIHUX KUBOTHBIX U
COPTOB KYJIBTYPHBIX pACT€HHUW. 3allOMHUHAIOT
OCHOBHbIE mnoJioxkeHuss TteopunY. J[lapBuHa o
€CTECTBEHHOM 0TOOpe. XapaKTepusyroT (OpMbI
OOprOBI 32  CYIIECTBOBaHHE U  MEXaHU3M
€CTEeCTBEHHOTO0 O0TOOpa; AT OmpelneicHue
€CTECTBEHHOT'0 0TOOpA.

43 | Tema 1.4 13 XapaKkTepu3yroT dbopMbI 60pBHOBI 3a | DKOJIOTHYECKOE Aknust «CoxpaHum
CoBpeMeHHbIE CyLLIECTBOBAaHME M MEXaHHU3M ECTECTBEHHOI'O | BOCIIUTaHUE MIEPBOLBETHI»
NpEeICTaBIECHUS O orOopa. [latoT omnpeaeneHue €CTECTBEHHOIO
MEeXaHu3Max u otbopa.
3aKOHOMEPHOCTAX [IpuBoasT IPUMEPBI bu3HONTOrHYeCcKIX
HBOJIIOLIUN. ajanTanui. OOBSICHSIOT
MukposBontonus. OTHOCHUTENIbHBIMXapaKTep MPUCIOCOONCHUH U

MPUBOIAT PUMEPBI OTHOCUTEJIBHOCTH
aJarnTanuin.

44 | Pa3nen 2. 23 XapakTepu3yoT TJ1aBHbBIC HanpasieHus | [lenHoctn HaywHoro | Jlenb pOCCHICKOM
Makpo3Bosonus. OuosIornYecKon ABOJIIOLIMU. | TO3HAHUS HAyKHU
BuoJsiornueckue OTpaxaroTIIOHUMaHUE OMOJIOTUYECKOTO
MOCJIeACTBUSA nmporpecca Kak MPOLBETAHUS TOM WIM HHOMN
npuodpeTeHnst 11 CUCTEMAaTUYECKOM TpyMNMbl; OUOIOTUYECKOTO
NPHUCIIOCO0ICHUI. perpecca — Kak YTHETEHHOIO COCTOSIHUS
Tema 2.1. I['maBHble TaKCOHA, MPUBOJISIIEE €ro K BBIMUPAHUIO.

HaIpaBJICHUSA
OMOJIOTUYECKOM
ABOJIIOLIMH.

45 |Tema 2.2. Ilytm 12 Jaroronpenenenue  u  Xapakrtepus3oBaThIlyTH | J[yxoBHO- MexnyHapoaHblil 1€Hb
JOCTUKEHUS JOCTUKEHUS OMOJIOTUYECKOTO0  Tporpecca: | HpaBCTBEHHOE pacupoCTpaHEeHHUs
OMOJIOrMYECKOTONpoT apomopdo3a, UAM0a AN Taluu noO11Iel | BOCIUTaHKE rPaMOTHOCTH
pecca — TJIaBHbIE JIET€HEPALIH. [IpuBogsT IPUMEPBI




HaIlpaBJICHUS
MIPOrPECCUBHOMN
HBOJIIOLIUN.

JAUBCPICHIIMN, KOHBCPICHIHH U IIapaJuICiIM3Ma.

OOOCHOBBIBAIOT ~ NPUYMHBI  BO3HUKHOBEHUS
CXOAHBIX MO  CTPYKTYpe W/ HWIN(DYHKIHIM
OpraHoB Yy  TMpeAcTaBUTENEed  pa3IUYHbIX
CHUCTEMAaTHYECKUX rpymn OpPTraHU3MOB.

3anoMUHAIOT OCHOBHBIE IIpaBUjIa 3SBOJIOLUU.
OneHnBaloT Pe3yJIbTaThl SBOITIOLUY.

46 | Paznen 3. PazButue 11 XapakTepu3yloT pa3BUTHE XKU3HU Ha 3emiie B | ['paxaaHckoe «JleHb yauresns»

JKM3HH Ha 3emuie. apXeMCKOM W TPOTEPO30MCKON 3pax.0OTMEYaroT | BOCIUTAHUE,
Tema  3.1.Pa3Butue 2 MEpBbIE CIIEbl KWU3HM Ha 3emMJiie; MOSBICHHE | IEHHOCTH HAaydHOro | «165 et co nHs
KU3HU B apXxeuckoi MIPEAKOB BCEX COBPEMEHHBIX TUIIOB | TO3HAHMS POXJIEHHS PYCCKOTO
U [POTEPO30UCKOI O€CII03BOHOYHBIX YKUBOTHBIX,IIEPBBIX XOPIOBBIX y4€HOT0, MUCcaTENs
ape. JKUBOTHBIX; Pa3BUTHUEBOIHBIX Koncrantuna
pactennii. CoCcTaBISIOT IJ1aH naparpada. DnyapaoBuya
[uonkosckoro (1857-
1935)»

47 | Tema 3.2. PazButue 3 XapakTepu3yroT pa3BUTHE XHU3HM Ha 3emiie B | [latpuornueckoe «/leHb HapOJHOTO
KU3HU B naneo3orMckod spe. OTmedarOT MOSBIEHUE | BOCIIUTAHUE, €AVHCTBA
aJIe030MCKOM IpeE. CYyXOIyTHBIX pacTeHui; BO3HMKHOBEHHE | [ICHHOCTH HAy4HOTO

[I03BOHOYHBIX: pBIOBI, | TO3HAHUS, «/leHb pOCCUICKON

36eMHOBOJHbIE,TpecMbIKaromyecs. CoCcTaBIAIOT ¢dusnueckoe HayKu»

1aH naparpada. BOCITUTaHUE,
dbopmupoBaHue «Henens 6e3omacHoro
KYJbTYpHI 3JOPOBbs U | IOBEJCHUS B  CETH
SMOLMOHAJIBHOTO WNutepuer»
Onaromnoryyuus,
JKOJIOTUYECKOE «BcemupHbIT JIEHb
BOCIIUTAHHE 3eMJIN»

48 | Tema 3.3. Pa3Butme 3 XapakTepu3yloT pa3BUTHE XU3HM Ha 3emie B | [[yXxoBHO- «MexnyHapoHbIN
KU3HU B M€3030MCKOM 3pe. OTMeuYarT NOSBICHHUE U | HDABCTBEHHOE JI€Hb PacIpOCTPaHEHUS
ME3030M1CKOH 3peE. pacIpoOCTpaHEHHUE MOKPBITOCEMEHHBIX PACTEHUH; | BOCIIMTAHUE, TPAMOTHOCTIH

BO3HUKHOBEHHE IITULl | UEHHOCTH HAy4HOI'O
nMIIeKonUTaroIMX. COCTaBISAIOT IUIaH | MO3HAHUsA «/leHb pPOCCUICKOU




naparpada.

HAYKH»

49

Tema 3.4. PazButue
KA3HU B
KalHO30MCKOM 3pe.

XapakTepu3yloT pa3BUTHE XU3HU Ha 3emie B
KaHO30MCKOM  3pe: LBETKOBBIX PACTCHUH,
HACEKOMBIX; OOBSICHSIOT HapajIeNIbHYIO
ABOJIIOLIMIO. OnuceiBaror
pa3BUTHEILIALEHTAPHBIX MJIEKONUTAIOIIMX,
HIOSIBJIICHHE XUILHBIX, BO3HUKHOBEHHE
IPUMATOB.XapaKTEpU3yIOT re0JIOTUYECKUE
U3MEHEHMS  KailHO304;  JIpeilp  MaTepuKoB,
oneaeHeHus. OOCYXJIalOT OCHOBHBIE 3Tarlbl
ABOJIIOLIMM PACTEHU W KUBOTHBIX.COCTABIISIOT
1aH naparpada.

DKOJIOTUYECKOE
BOCIIUTAHUE

Bcemupnsriit
3eMiu

JICHb

50

Pasznea 4.
IIpoucxoxnenue
yeJIoBeKa.

Tema 4.1.11lonoxenne
YyeJIOBEKa B CUCTEME
’KUBOTHOTOMHUDA.

10

XapakTepu3yroT MECTO 9eoBeKa B
KUBOUTIpHUpOIE, ero CUCTEMaTHYeCKOe
nosiokeHne. OTMEYaroT MPU3HAKKM U CBOMCTBA
YelOBeKa, TO3BOJSIONINE OTHECTH €ro K
Pa3IMYHBIM CHCTEMATUYECKUM TPYIIaM [apcTBa
KUBOTHBIX.COCTABIAIOT  TulaH  maparpada.
BeImonHsr0T MIPAKTUICCKHEC paboTHI.
OOcyxarT AeMOHCTpanuu (paboTa B MalbIX
rpynmnax).

DKOJIOTHYECKOE
BOCIIUTAaHUE

Bcemupnsrit
3emin

JICHb

o1

Tema 4.2.9Boironus
MIPUMATOB.

XapakTepu3yroT IBOJIIOLIUIO
CocraBmsitor minaH mnaparpada. BeimonHsoT
MPaKTUYECKUE paboTHI. O6cyxnatoT
JNeMOHCTpanuu (pabota B MajblX TIpyMIax).
W3y4aroT MaTepuasbl U BBITOJIHSIOT 3a/IaHUS.

MPUMATOB.

Tpynosoe
BOCIIUTaHUE

Bceepoccuticknit
OTKPBITHIN
«OBX»

YPOK

52

Tema 4.3. Cragun
SBOJIIOIINH YEI0BEKA.

OnuceIBaoT cTaguu ABOJIIOLUH
YeJIOBEKa:IPEBHEMIINX, JPEBHUX U TEPBBIX
COBpEMEHHBIX  JoAen. PaccmarpuBaror U
3allOMUHAOT MONYJSLUOHHYK CTPYKTYpPy BHAA
Homosapiens —  pacel.  3HaKoMSsTCS €
MEXaHU3MOM pacooOpa3oBaHwsl, oTMe4as
€IMHCTBO NPOUCXOXJIeHUusa pac. [IpuBonsr

ITarprotnueckoe
BOCIIUTaHHE,
[EHHOCTH HAYYHOTO
MO3HAHHUSA,
¢dusnueckoe
BOCITIUTaHHE,
dbopmupoBaHue

«JleHb
€JIMHCTBA»

HapoaHOro

«JleHb
HAYKW»

pOCCUHCKOU

«Henens Oe3omacHOro




apryMEHTUPOBAaHHYIO KPUTHUKY aHTHUHAYYHOU | KYJIbTYpHI 3JOPOBbS U | IOBEACHUSI B  CETH
CYLIHOCTHU pacuzma.CoCTaBIsOT IUTaH | YMOLIMOHAIBHOTO WNnTtepuer»
naparpada. BBITONHSIIOT TpakTUyYecKre paboThl. | OJIarononyyus,

O6cyxnmaoT neMoHcTpanuu (paboTa B MabIX | SKOJIOTHYECKOe «BcemupHbIit JIEHb
rpynnax).M3y4aioT maTepuanbl U BBINOJHSIOT | BOCIIUTAHUE 3eMJTN»

3aJIaHusl.

53 | Temad.4. XapaKTepu3yroT COBpEMEHHbIM 3Tan »BoJironuu | [laTpuorndeckoe «JleHb poccuCcKOn
CoBpeMeHHBIN dTamn YeJIOBEKa; B3aMMOOTHOIIEHUE COIUMAIBHOTO U | BOCIIUTAHUE, HAYKU
ABOJIIOLIMM YEJIOBEKA. OHMOJIOTrUYECKOTO B ero ABOJIIOIMHU. | IEHHOCTH HAaY4YHOI'O

OOOCHOBBIBAIOT €JUHCTBO YEJIOBEUYECKHX pac. | IO3HAHUSA, «Henens Ge3zomacHoro
JlaloT apryMeHTUpPOBaHHYIOKPUTHKY pacu3Ma U | pu3ndeckoe MOBEJICHUS B  CETH
«COIAIBHOTO JTapBUHU3Ma. OTMme4aroT | BOCITUTAHUE, WNuTtepuer»

BEYILYIO POJIb 3aKOHOB OOIIECTBEHHOW KU3HU B | OpMUpOBaHUE

COLIMATTLHOMIIpOTpecce KYJIbTYPBI 3JOPOBBS U
yenoBedecTBa.COCTaBIAIOT TUIaH maparpada. | SMOIMOHAIBLHOTO

BeinonusooT PAKTUYECKHE paboThI. | OJaronory4us,

OOCyxal0T JAeMOHCTpaluu (paboTa B MalbIX | SKOJOTUYECKOE

rpynmnax). BOCIIUTAHUE

54 | Paznen 5. @opMyIHPYIOT OCHOBHBIE TIOJIOKEHUS yueHus B. | duznueckoe BcemupHnblii  1eHB
Bbuocdepa, ee N. Bepnanckoro o Ouochepe. OOBICHAIOT | BOCHUTAHUE, UMMYHUTETA
CTPYKTYypa " HEBO3MOXXHOCTh ~ CYILIECTBOBaHMS JKM3HHM 32 | JOpMHpOBaAHUE
pyHkIHu. rpaHullaMu ouocdepsl. XapaKkTepu3yroT | KyJIbTypbl 3J0POBbS U
Tema S5.1.CtpykTypa KOMIIOHEHTBl Ounoc(eppl: KOCHOEH OHUOTEHHOE | SMOLMOHATIBEHOTO
ouocdepsl. BEILIECTBO, JKMBOE  BEIIECTBO, OMOKOCHOE | OJaromnoaydus

BemiecTBO  Ouocdeprl.  CoCTaBislOT — IUIaH
naparpaga. BeIIOTHSAIOT NpakTHuecKue paboThl.
OOcyxalT AeMOHCTpanuu (paboTa B MalbIX
rpynnax).

55 | Tema Omnpenensitor rnaBHy0 QyHKIMIO Ouocdeps! kak | lyxoBHO- «MexnyHapoHbIN
5.2.Kpyrosoport oOecrieyeHre OMOTEHHOTO KPYroBOpPOTa BEUIECTB | HDAaBCTBEHHOE JI€Hb paclpoCTpaHEeHUs
BELIECTB B IPUPOJIE. Ha  IulaHeTe.  XapakTEpU3YyIOT  OCHOBHBIE | BOCIUTAHUE, TPAMOTHOCTIH

KPYTOBOPOTHI: BOJBI, yIiepona, a3oTa, Gochopa | HIEHHOCTH HAyYHOTO
u cepbl. OlEHUBAaIOT3HAYEHHE KPYTOBOPOTOB | MO3HAHUS «/leHp poccHiicKoi




BCHICCTB JJId CYIICCTBOBAHUA JXH3HU Ha 3emiie.

HaYKH»

CocraBmsitor miaH mnaparpada. BeimonHsoT
PAKTUYECKUE paOOTHI.

56 | Pasmea 6. Kusub B 11 OnuceIBaoT re€0JIOTUYECKYIO HUCTOPHUIO | DCTETUUYECKOE MexxayHapOoIHbIA J1I€Hb
coolmecTBax. MaTepuKoB, CMeHY kiumarta. OnpenensioT | BOCIUTaHUE pacipocTpaHEeHHUs
OCHOBBI IKOJIOTHH. 2 WaHAM3UPYIOT TIOHSTHUSL «IKOJOTUS», «Cpefa TPaMOTHOCTH
Tema 6.1. Hcrtopus OOUTaHH.
dbopmupoBaHuUs
COOOIIECTB  KUBBIX
OpraHU3MOB.

57 | Tema 6.2. 2 XapaKkTepu3yroT OMOMBI pasnuubbiX | [leHHOCTM HaydHOTO | /leHb pOCCUICKOU
buoreorpadus. ouoreorpaduueckux  obmacteil. CoCTaBISIOT | MO3HAHUS HAYKHU
OcHOBHBIE OMOMBI mwiaH mnaparpada. BBINOTHSIOT TpaKTUYECKHE
CYIIH. pabotel. OOcyxnaT AeMoHcTpanuu (pabora B

MaiblX Trpymnax). F3yudaooT Marepuanbl U
BBITIOJIHSIOT 3aJaHUS

58 | Tema 2 OnpenenstoT U aHanu3upyror | JlyxoBHO- MexayHapOoJHbIN 1€Hb
6.3.B3auMooTHOIIEH MOHATUACIKOIIOTUSI», «cpena oOuTaHUs». | HPABCTBEHHOE pacrpoCcTpaHeHUs
Us OpraHnu3Ma u XapakTepu3yloT  aOHOTHYECKHE dakTophl: | BOCIUTaHUE TPaMOTHOCTH
Cpelibl. BJI&XXHOCTh, OCBEIIEHHOCTh, TEMIEPATyPHBII

pexuM u Ip. OOBsICHSIOT
MHTEHCUBHOCTBHACHCTBUSI U B3aWMOOTHOILICHUS
abMOTUYECKUX (bakTopoB. OnuceiBaroT
onoTudeckuedaKkTophl, Ha KOHKPETHBIX
npuMepax JEMOHCTPUPYIOT HUX  3HA4YCHHE.
CocraBnsitor minaH mnaparpada. BeimonHsoT
MPAKTUYECKUE pabOTHI.

59 | Tema 5 3anomMuHaIOT (GOPMBI B3aMMOOTHOLIEHUIMEXTY | Pusznyeckoe BcemupHblii  1eHb
6.4.BzauMooTHOIIEH OpraHW3MaMy: TIO3UTHBHBIE OTHOIICHUS — | BOCIIUTaHUE, UMMYHHUTETA
Ys OPraHU3MOB. CUMOMO03: aHTUOMOTHYECKHE OTHOIICHUS U | popMupoBaHue

HEWUTpalbHbIE  OTHOUIEHUSI  —HEUTpaNu3M. | KyJbTYphl 3I0POBbS U
OneHuBaroT poib (GaKTOPOB CPelbl OOMTAHHS B | SMOIIMOHAIBLHOTO
KU3HEJEATEILHOCTH JKMBOTHBIX U pacTeHui. | Onarononydus




CocraBnstor 1maH maparpada. BeimomHsIOT
MPaKTUYECKUE paboTHI. OO6cyxmaroT
neMoHcTpanuu (paboTta B MalbIX Tpymmnax).
M3ydaroT MaTepuabl ¥ BBITIOJTHSIOT 3a/1aHusl.

60 | Pa3gen 7. buocdepa 9 AHaIU3UPYIOT AHTPOIIOTE€HHBIE ¢dakropsl | 'paxkanckoe MexayHapOoHbIN 1€Hb
" YeJI0BeK. 2 BO3JICUCTBUSI HAa OMOILIEHO3bI (POJIb YEJIOBEKAa B | BOCIUTAHUE WHBAJINIOB
Hoocdepa. OpUpo/€) Ha  pa3HbBIX  dTamax  pa3BUTHS
Tema yenoBedeckoro obmiectBa. CoOCTaBISAIOT IUIaH
7.1.Bo3nelictBue naparpaga. BeIIOTHSAIOT NpakTHYecKHe paboThl.

YyeJIoBeKa Ha OOcyxxaloT AeMOHCTpanuu (paboTa B MallbIX
MPUPOY B IIpoLIecce rpynmnax).

CTaHOBJICHUS

oOuiecTna.

61 | Tema 2 XapaKkTepu3yroT MUHEpaJIbHbIE, SHEpreTudeckue | ['paxkmanckoe MexyHapOIHbII
7.2 IlpupoaHbie u MUILEBbIE pecypcCBhl. OnuceiBalOT | BOCIUTAHUE JI€Hb MOKWIBIX JIFOACH
pecypchl u ux HEucyepraeMble M HCYEpIAaEMble PECYPCHI,

HCIIOJIb30BAHHUE. NoIYepKUBast OTHOCHUTEJIbHOCTh
HEUCYEPIIaeMOCTH pecypcoB.
XapakTepu3yOTIPOIECChl X BOSHUKHOBEHUS U
YCIIOBUSICPEBI, MIPUBOIAIITNE K ux
dbopmupoBanuto.CocTaBisoT IUlaH maparpada.
BhITIONTHAIOT npakTUyecKre paboThl.

62 | Tema 7.3. 2 XapakTepu3yloT MOCIEACTBUS XO034WCTBEHHOH | ['pasknaHckoe MexnyHapoaHbIi
[TocnencTBus JeATeNbHOCTH  uenoBeka.COCTaBIsAIOT  IJIaH | BOCIUTaHUE JI€Hb MOKWIIBIX JIFOAEH
XO3UCTBEHHOMN naparpaga. BeIMOIHAIOT npakTudeckue padoThI.

NeSATeTbHOCTH OOcyxalT AeMOHCTpanuu (paboTa B MalbIX
YyeJoBeKa JIs rpynnax).
OKPYKAIOIIEN CPEBI.

63 | Tema 7.4. Oxpana 3 PackpsiBatoT poOJIeMbI panuoHagbHOTO | dU3NUecKoe Bcepoccuiickuit
TIPUPOIBI u MPUPOIOTIOIB30BAHNS, OXpaHbI MIPUPOJIBI: | BOCIIUTAHUE, OTKPBITHIN YPOK
[IEPCIEKTUBBI 3aIUTa OT 3arpsi3HEHUH, COXPAHEHHE STAIIOHOB U | popMupoBaHue «OBX» (ypox
palMoOHAIBHOTO MaMSITHUKOB MIPUPO/IBI, obecriedeHue | KyJIbTyphl 3JOPOBbS M | IOATOTOBKU JETEH K
IIPUPOJIONI0JIb30BAHU IIPUPOJHBIMU PECYpCAMH HACEJEHUs IUIAHETHl. | SMOLUMOHAJIBHOIO JIEMCTBUSIM B YCIIOBUSIX




A. CocraBnsitor miaH mnaparpada. BeimonHsoT | Gnarononyyus pa3IMYHOTO pona
MIPaKTUYECKUE paboTHI. O6cyxnaatoT Ype3BbIYaNHbIX
JIeMoHcTpaiuu (paboTa B MaJIbIX Tpymmax). CUTYyaIui)
BcemMupHbIit eHb
UMMYHUTETA
Henens
0e30MacHOro
MOBEJCHUA B  CETH
HNuTepuer
64 | Paznea 8. buonuka 6 OnuceiBarOT MIPUMEPHI ucnoJib30BanuA | ['paxaanckoe «Jlenp yuurens»
YEJI0BEKOM MPUHIIMIIOB OpraHu3aluyu | BOCIUTAHUE, «165 ner co nHs
ouonormueckux cucreM. COCTaBISIOT IUJIaH | IEHHOCTH HAYYHOTO | POXKIEHUS PYCCKOTO
naparpaga. BeInonHsA0T npakTuueckre padoThl. | TO3HAHUS y4€HOTO0, mucarens
O6cyxmaroT neMoHcTpanuu (pabota B MaibIx Koncrantuna
rpymnmnax). M3yyaioT maTepuanbl U BBIIOJHSAIOT DnyapaoBuya
3a1aHUs. uonkosckoro (1857-
1935)»
65 | O0o0IIeHHne ]| 1 OnuceIBalOT IIPUMEPHI ucrnoap3oBanus | [larpuornueckoe «Jlenp HapOIHOI0
NOBTOpPEHHUE YeJI0BEKOM MPUHIUIIOB OpraHu3aluy | BOCIIUTaHUE, €NHCTBA
Oouonoruueckux cucreM. M3yyaroT Matepuanbl ¥ | HEHHOCTH Hay4yHOro | «JleHb pOCCUICKON
BBITIOJIHSIOT 3a/1aHMUSL. OOCyX/1aroT | MO3HAHUA, HAYKW»
JEeMOHCTpaIuu (paboTa B MajbIX TPYIINAX). buznueckoe «Henenst Ge3omacHoOro
BOCIIUTAaHHE, NOBEJICHUS B  CETH
dbopMupoBaHue WNutepuer»
KYJBTYPBI 310pOBbs U | «BceMupHbIN JIeHb
AMOLIMOHAIBHOTO 3eMJIN»
Oyaromnoyyus,
HKOJIOTHUYECKOE
BOCIIUTAHHE

Bcero:

204 yaca




