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1. HACHHOPT NPOT'PAMMBI IPO®ECCHUOHAJIBHOI'O MO Y JIA

1.1. MecTo M CIMIJIMHBI B CTPYKTYPe 0CHOBHOM 00pa3oBaTe/IbHOM MPOTPaMMBbI:

VueOHas

JIUCTITIIMHA «I .1

Buogorns

ABISIETCSl  NMPOQWIBHOW  JTUCLWMIUIMHO M

obmienpodeccHoHabHON TIOJTOTOBKY TIpUMEpHOH 00pa3oBaTeNbHONW TpOrpaMMbl B COOTBETCTBHH C
®I'OC CIIO mo cnemmanprocTH 44.02.04 CrierpaibHOE TOMIKOJIFHOE 0Opa30BaHIE.

Oco0oe 3HaUeHKE TUCIMIUTMHA MMeeT rpu GopmupoBanvi U paseurun OK 01; OK 02; OK 08.

1.2. O0mast Tpy10eMKOCTh JUCIMIUTHHBLI cocTaBisieT 140 yacoB.

1.3. I_Ie.]'lb U IVIAHUPYEMBbIC PE€3YyJIbTAaTbl 0CBOCHUSA U CIUIIJIMHBIC

B pamkax nporpaMMbl yu4eOHO! AUCIMIUIMHEL 00y4alOIUMHUCS OCBAUBAIOTCS yMEHHUS U

3HAHUS
Kox | JucimiummHapHble pe3ysbTaThl
IK, YMmeHnus 3HaHUA
OK
OK OOBSACHATH POJIb OMONIOTHH B OCHOBHBIC TIOJIOKCHHSI OMOJIOTMYECKUX TEOPHHA U
01 (hopMUpOBaHNM HAYYTHOTO 3aKOHOMEPHOCTEH: KIIeTOTHOH TEOopuH,
OK MHPOBO33PEHNsT; BKJIA]] OHOIOIHIECKUX 9BOJIFOLIMOHHOTO  yueHwus, yuerus B.1.
02 Teopuil B (JOPMHUPOBAHNE COBPEM EHHOM BepHnazackoro o 6uocdepe, 3akonsl I'. Mennens,

€CTECTBEHHO-HAYYHOM KapTUHBI MHUPA; 3aKOHOM €pPHOCTEH W3MEHYHUBOCTU u

OK HACJICJICTBEHHOCTH;
08 €JIMHCTBO JKUBOM M HEKUBOM TPUPOJIBI,

POIICTBO JKUBBIX OPraHU3MOB;
OTpPHIATENHHOE BIIMSIHUE AJIKOTOJIS,
HUKOTHHA, HAPKOTHYECKHX BEIIECTB Ha
SMOPHOHAITFHOE U TIOCTAM O PHUOHATLHOE
pa3BHUTHE YEIIOBEKA;

CTpoeHHEe W (DYHKIIMOHHUPOBAHKE OHOIOrHISCKUX
00BEKTOB: KJICTKH, TEHOB U XPOMOCOM,

CTPYKTYPhI BUIa U 3KOCHUCTEM;

BIUSIHHE DJKOJOTMUECKHX (PaKTOpOB Ha
JKUBBIE OpPraHW3MBbI, BIIMSHAE MYTarcHOB
Ha pacTCHUS, JKUBOTHBIX M YEJIOBEKa;
B3aUMOCBSI3U u B3aUMOJIEHCTBIE
OpPraHM3MOB U OKpYXaloLleH Cpeabl
OpuduHEl W (aKTOpPbl  SBOJIOLHH,
M3MEHIEMOCTh BUIOB; HApylICHUS B
pa3BUTHM OPraHM3MOB, MYTAalMd W WX

3HAYCHHE B BO3HHKHOB € HUT
HACJIeICTBEHHBIX 3aboeBaHH,
YCTOMYMBOCTb, Pa3BUTHE U  CMEHbI

9KOCHCTEM; HEOOXOAMMOCTh COXPAHCHHUS
MHOroo0pa3susi BUJIOB;

CYIIHOCTh OUOJIOrMIeCKHX
pasMHOXKEHHSI,  OIUIOJOTBOPEHHS,  JEHCTBIS
UCKYCCTBEHHOTO ¥ €CTECTBEHHOrO OTOOpa,
(hopMupoBaHHe TIPHCTIOCOOJICHHOC TH,
NPOMCXOJKIICHHE BHUIOB, KPYrOBOPOT BEIIECTB M
MPEBpAICHAE SHEPIUd B KIETKE, OpraHmMe, B
JKOCHCTEeMax u Ouochepe;

BKJIA]] BBIJJAIOIIUXCS (B TOM
OTEYECTBEHHBIX) YUCHBIX B Pa3BUTHE

IPOHECCOB:

qucJie

OHMOJIOTMIECKON HAYKH;

pelaTh 3JeMEeHTapHble OHOIOrHIeCcKHe
3a/1a4¥; COCTABIISITD AJIEMEHTAPHBIC CXEMBI
CKpEIIVBaHMSI ¥ CXEMBI TIEPEHOCA BEILIECTB
U TIepe1avy SHEPTUX B 3KOCUCTEMaXx (TIeTH
MIMTAHWS ); ONMCHIBATH OCOOCHHOCTH BHIOB
110 MOP(OJIOrMIECKOMY KPUTEPHIO;

OUMOJIOTMIECKYIO TEPMHUHOJIOTHIO U CUMBOJIUKY

BBISIBJIAATH IPUCTIOCOOJIEHHSI OPTaHM3MOB K
cpene oOWTaHWs, WCTOYHUKU W HAJIMIVE
MYTarcHOB B OKpYKaroIeH cpeje
(KOCBEHHO), aHTPONOTCHHBIE M3MCHECHHUS B
AKOCUCTEMaX CBOSH MECTHOCTH;

CTpOeHHe U (PYHKIIMH CHCTEM OPraHOB 370pPOBOTO
YeJIOBEeKa




CpaBHMBAaTh OWOIOrMYECKHE OOBEKTHL
XUMHAYECKHM COCTaB TeJl JKMBOM M
HE>KMBOW TPUPOABI, 3apOBIIIEH YeIOBEKa
U JpYrMX  OKMBOTHBIX,  TIPHPOJIHBIC
9KOCHCTEMBI M arpO3KOCHUCTEMBI CBOESH
MECTHOCTH; TPOLIECChl (€CTECTBEHHBIN U
UCKYCCTBEHHbI ~ O0TOOp, MOJIOBOE U
Oecrioioe  pa3MHOXKECHHWE) W JIeJIaTh
BBIBOJIBI M O0O0IIEHNI HA OCHOBE

CpaBHCHMA W aHAJIM3a,

AHAMMBUPOBATh W OICHUBATH DPa3JIMdHBIC
THIOTE3bl O CYIIHOCTH, IPOUCXOXKIIEC HUH
JKI3HHA M YeJoBeKa, IJI00aJLHEIE
JKOJIOTHMECKHE TIPOOJIEMBI U UX PELICHI,
[OCJIEICTBUSI COOCTBEHHON NEATEILHOCTH
B OKPYXAIOILEH Cpelie;

my4yaTh M3MEHEHMS B HKOCHCTEMax Ha
OHOJIOTMIECKHX MOZIEIIIX;

HaXOIHUTh MHOOPMAIIO O OHUOJIOTUY eCKIX
00beKTaX B Ppa3MYHBIX HMCTOYHUKAX
(yacOHMKAX, CTIPaBOYHHUKAX,
Hay4JHOTIOIYJISIPHBIX B3JIAHUAX,
KOMIILIOTePHBIX 0a3ax, pecypcax CeTH
WHTepHeT) M KpUTHIECKH €€ OLICHUBATD

2. CTPYKTYPA U COJIEP)KAHUE YUEBHOM U CLUILIMHBI

Bunasbl yueGHoli pa0oThbl, BKIIOYAS
CaMOCTOSITEILHYIO PaGoTy CTYXEHTOB W
TPYAOEMKOCThb (B 4acax)
JI JI3 113 C Uror
P 0
No B T.u. B T.u.
i HaumeHoBaHue pazjiesa TUCHMILIMHBI (TEMBbI) B B C 4aco
B
dbopme dbopme
TIPaKTH MIpaKTH
YeCcKOoi YECKOU
moaroT noaroT
OBKHU OBKH
1 2 3 4 5 6 7 8
Baza 9 kiaccoB — 1 kypc, 1 cemecTp 40 28 68
Bba3za 9 knaccoB — 1kypc, 2 cemectp 36 36 72
basza 9 knaccoe — 1 kypc, 1 cemecmp 40 28 68
Paznea 1. Beenenne. buosnorus kak Hayka. Qo6wmas 34 22 56
XapaKTe puCTUKA KU3HHU. Y YeHHUE 0 KJIeTKe.
Brenenue. buonorus kak Hayka. 2
[Ipm3HaKy KMBBIX OPraHU3MOB. MHOr000pa3ue KUBBIX 2 2
OpPraHm3MOB. Y pOBHEBas OpraHM3alsl KUBOU MPUPOIBI U
SBOJIFOIIHA.
1.1 OcHoBbl muronormy. Kitetka. Yuenue o knetke. Kieroumast | 2 2 4
TEOpUs.
1.2. OC00EHHOCTH XUMHUIECKOI'0 COCTaBa KIETKU. Boma u ee 2 2 4
POJb B JKM3HEIESITENHHOCTH KIIETKH. MuHepaibHbIe
BEINECTBA U UX POIIb B KIIETKE




13 Oprannyeckre BeliecTBa. Y TICBOABI U MX POJb B 2 4 6
KU3HEACSATEILHOCTHU KIETKH. JIMmiab! 1 ux pons B
KU3HEACSITEIILHOCTH KIETKH.
1.4. Crpoenue u pynkimm OenkoB. DepMeHTHI. Y pOBHH 4 2 6
OpraHm3aImy OeJKOB
1.5. I'eneTnueckuii ko PaKkTOPHI HACIIEICTBEHHOCTH. 2 2 4
HykienHoBBIE KHCTIOTHI M UX POJIb B KM3HEACSATEIHHOCTH.
CaoiicTBa reHeTH4YeCKOro koja. TpaHCKpHUIILys. 2 2
Tpasrcnamsa. Peryisims TpaHCKPUINIMK Y TPAHCILSIIMA B
KJIETKE M OpTraHimMe
Pemnienye 3aa4 Ha onpeieNicHUE MocIie10BaTeIHLHOCTH 2 2
HyKJIEOTHI0B
1.6. AT® u gpyrue opraHM4ecKue COeaNHEHNs KIETKU. 4 2
1.7. CrtpoeHure npokapuoTHieckon kieTku. CTpoeHue 2 4
9YKapHOTHIECKOM KIETKU.
1.8. CXOJICTBO M pa3iuuue B CTPOCHHUH KJIETOK PaCTEHUM. 6 2 8
JKMBOTHBIX, TPHOOB M MPOKAPHOT. BUpyCHI.
1.9. [Muranne kaeTkn. OOMEH BEIIECTB B KIETKE. 2 2
1.10.| DuepreTuueckuit oomen.  Ilmactmaeckmii  obmen| 2 2 4
PorocuHTE3. XEMOCHHTE3
Pazneq 2.CTpoeHue opranusma. 6 4 10
2.1. JKvBHEHHBIN 1MKI KISTKH. JleleHwe KiIeTkd. Muro3 2 2
2.2. Bbecnonoe pasmHuoxkenue. I1onoBoe pazmMHOKEHHE. 2 2
2.3. Meiio3. OOpa3oBaHue MOJOBBIX KiIeTOK. OTUIO0TBOpEHNE 2 2
2.4. WHnnvBunyansHOe pa3BUTHE 2 2 4
1 2 3 5
ba3za 9 knaccoe — 1 kypc, 2 cemecmp 36 36 72
Pazne 3. OcHOBBI reHeTUKH 18 10 28
31 Ucropwus pa3surmst reHeTUKY. [ nOpunonornaeckuii Mmetoy | 2 2
3.9 3aKOHOMEpHOCTH HaclienoBaHus. [lepBbiii U BTOpO# 3aKOH 2 2
o MeHnnens
33 MoHoruOprIHOE CKpelmBanue MHOKeCTBEHHBIN 2 2 4
T amem3M. AHABUPYIOIIEe CKPEIIMBaHNE
3.4. 3aK0H He3aBUCHUMOTO HACJICIOBAHNSI TIPU3HAKOB 2 2
3.5. JuruOpunHoe CKpelMBaHye. 2 2
XpoMocoMHast TeOpusl HACIIe JOBAHMSI. 2 2
26 B3auMopneiicTBre HeasieIbHbIX TeHOB. 2 2
o L{uromia3zMaTHIECKas HACIICICTBEHHOCTh
3.7. I'eHeTHYECKOE ONpeIEJICHAE TI0JIa 2 2
HacnenoBanre Npu3HAKOB, CIIETUICHHBIX C TIOJIOM 2 2
3.8. 3aKOHOMEPHOCTH M3MEHYMBOCTH. BUIbI MyTaImiA 2 4
MeTonsl UCclieJOBaHMI T€HETUKH YEJIOBEKA 2 2
3.9 OCHOBBI CENEeKIMM U OMOTEXHOJIOTMH. MeTOIbl CeNIeKLU 2

pacTeHu, JKUBOTHBIX, MUKPOOPTaHM3MOB




Paznen4. OcHOBBI yue HUS 00 IBOJTION U 14 22
4.1. PazBurue sBomormonHoro yuenns Y. /lapsuna 2
Bun, ero kpurepun 2 2
Honymsiiym 2
4.2. EcTectBennsiii oroop. peiid reHoB u m3onsaims - GakTopsl| 2
HBOJTFOLIMH
4.3. MaxkposBoTroTHs 2 2
4.4, Bo3HrkHOBeHHE KI3HH Ha 3eMIie 2 2
Pa3Burue xm3Hn Ha 3emiie 2 2
MHoroo6pa3re opraHiuecKoro Mupa 2 2
4.5. AHTpororese3 2 2
OCHOBHBIE CTaJIMH AHTPOIIOTCHE3a 2 2
Pachl 1 MX TPOKCXOXKIEHHE 2 2
Pa3zneu 5. OCHOBBI 3K0JI0THU 8 4 12
5.1. [IpeameT skosorum 2 2
MecTooOuTanue 1 SKOIOrnIeCKUe HHUIIN 2 2
5.2. OCHOBHBIE THIIBI DKOJIOTMYECKUX B3aMMOIENCTBUI 2
5.3. OCHOBHBIE OSKOJIOTMYECKUE XapPAKTePUCTHKH TIOMYJSIIUH.| 2 2
JvHaMuKka TOmyssiyu
Oxonormaeckue coodmecTBa. CTpyKTypa coodiecTBa 2 2
[ToTok sHEprUM ¥ LeNy TUTaHKs 2 2
Pazne 6. IBomonms Guocepsl U YeJIOBEK 4 8 12
6.1. Opomorms 6uochepbl. CocTaB U QyHKIMN 2 2
6mochepsl
6.2. KpyroBopor xumMuuecKkux 3J€MEHTOB U OMOXUMHIECKUE 2 2
nporecchl B Orocdepe
6.3. Pous nporieccoB porocuHTE3a M IBIXaHUS 2
6.4. Brusiaue denoBeka Ha dBoMOIHIO OHOChepbl 2 2
YenoBek 1 3xonorndeckuil kpusuc. [lytu Beixona u3 2 2
HKOJIOTUIECKOTr0 KpU3Hca
3ammra pacTUTEIbHOr0 MUpa. 3allIuTa )KUBOTHOTO MHUpa 2 2
®opmMa NpoOMEKYTOYHOH aTTecTALMHA
TTN®.3AUET 76 64
Hroro mo aucumiliuHe 140




2.2. TemaTn4yecKknii NJIaH U coiep:kanue yue GHoii

AMCIUILIAHBI
HaunmenoBanue Conepxanre yaeOHOro MaTeprasia, NpakKTHIeCKUe 3aHITH U CaMOCTOATENIbHAs paboTa Ob6bem YpoBeHb
pa3aesioB ¥ TeM 3aHITHI 00y4aroIuMXCs 4acoB OCBOCHUS
1 2 3 4
Coznep:xxaHue yueOHOro Matepuaia

Beenenne Jlexmma 1,2 6 2
Bbuonorus xak Hayka. Kpatkas uctopust pa3surust Ouonorud. [Ipr3sHaky >KUMBBIX OpraHU3MOB.
MHoroo0Opa3re KHBBIX OPTaHU3MOB. Y POBHEBAS OPraHM3allsl KUBOH MPUPOIBI 1 SBOIIOIHS.
MeTo/b1 TO3HAHKS KUBOW Tpupoibl. OO1me 3akoHOMepHoCTH Ouonoruu. [Ipeamer m3yuenus
o606 miaromero kypca «buonorus», 1enm u 3anadn Kypea. M3yueHnre oCHOBHBIX 3aKOHOM EpPHOCTEH
BO3HUKHOBEHUA, Pa3BUTHS M CYIIECTBOBAHUS KU3HU Ha 3€MJIE U COBPEMEHHOMN €€ OpraHU3allH.
Porb 6monornn B popMUPOBAHIN COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHUHBI MHpPA | B
NPaKTHYECKON JesTeIbHOCTH Jitoiei. CoOroieHHe paBwWil MOBEIEHNs B IIPUPOJIE, OeperKHoe
OTHOIICHHE K OMONIOrMIecKuM 00BbEKTaM (PacTEeHUSM M )KMBOTHBIM M UX COOOIIECTBAM ) U HX
OXpaHa.
[Ipakrraeckoe 3ansaTue Nel
Buonormieckue cucTeMbl pa3HOTO YpOBHA: KJI€TKa, OpraHu3M, HOMYJISILMSA, SKOCUCTEMA,
ouocdepa.

Paznen 1. OcHoBBI LT ONIOr MK

Tewma 1.1. OCHOBBI LIUT OJIOT UL Conepxanue yueOHOro MaTepuaa

Knetka. Metoasl LMTONOrHU. _
Jlexumst 3,c MCTIONIb30BAHUEM HATJISIIHBIX MOCOOMI 4 2

Knerounas te oprst

HcTopust n3ydeHus: KIeTKU
[IpakTraeckoe 3ansaTue No 2

UYro Takoe kietka. E€ pasmepsl. Kakue MeTop!l ¥ MpHOOPB! UCTIONB3YIOT JAJIS M3YYEHUs KIIETOK.
CoznaTtenu KJIeTO9HOH Teopr. KakoBbl OCHOBHBIC TIOJIOKECHHS KJICTOYHON TEOPHHI




Conepxanve yueOHOro MaTepualia

Tema 1.2.0cobennoctu
XAMHYECKOI'0 COCTaBa KIETKH.
Bona u ee pons B
JKUBHEIEATEIHHOCTH KIETKH.
MuHepajibHbIC BEIISCTBA U UX
POJb B KIIETKE

Jlexmmsi-nipe3eHTamst 4, CO BCIIOMOTaTeIbHBIMHU TEXHUY €CKUMH CPEICTBAMH 00y CHHS

XUMHUUECKHUE DIEMEHTHI KJIIETKA. XUMHWUECKHE BEIECTBa KIIETKW. P ok BoabI B KiieTke. CBOMCTBaA
BO/IbI. MUHEpalibHbIE BEIIECTBA KJIETKU U UX POJIb.

[Ipaxrnueckoe 3ansiTre Ne3

CocraieHue TaOIMIBL: « XUMHAYECKHI COCTAB KIETKID

Hammcanue pedepara mo teme: «KakoBa posiib HEOpraHMIECKUX MOHOB B KIeTKe".

Tema 1.3. Opranmaeckue
BEILECTBA. Y TJIEBOABI U KX POJIb
B KM3HEEATEIIbHOCTU KIETKH.
Jlvrmnsl ¥ ux pois B
JKM3HE1ESITEIbHOCTH KIIETKU.

Conepxanve yaeOHOro MaTepraa

Jlexipst 5, ¢ UCTIONB30BAHVEM HATJISTHBIX TIOCOOMI. Y TJICBOJBI M UX KJIACCH(pUKATIHS.
@Oynakipm  yraeBonos. Jlnmmnel U ux kinaccudukaims. Oyakmpm o [IpakTudgeckoe
3amaTue Ne 4, 5. VrieBonbl 1 ux knaccudukarms. Coctapiienue Tabmpt: «Kmaccudukarms
YIJIEBOJIOB U MIX poiiby». Jlnmmnbl u ux knaccudukaims. "Knaccudukaims IMmmnoB U Ux poib"

Tewma 1.4. Ctpoenne u QyHKIIMH
0eskoB. DepMeHTHI

ConepxaHue yueOHOro MaTepuaa

Jlexipsa 6. benku u ux crpoenne. Knaccudukammst 6enxoB. @yHkim OenkoB. CBoMcTBa OEKOB.
Jlexips 7. YpOBHM OpraHv3anyy OCJIKOBOM MOJICKYJIBI.

[Ipakrraeckoe 3ansaTre No6. Y poBHH OpraHm3almy OCeIKOBONW MOJICKYJIBI.

Hammcanne pedeparoB 1o Teme: "CBolictBa pepmento”, "TIpuauHbl crierpuaHOCTH
OenxoBdepMeHTOB".

Conepxanue yueOHOro MaTepHaa




Tema 1.5 . I'eneTnueckuii Kox.

HyxknevnHoBble KUCIOTHI U UX
POJIb B KHU3HEIESITEIHHOCTH.

Jlexmus 8. I'eneTnaeckuii ko, HykieHOBBIE KHUCJIOTHI U UX POJIb B JKU3HECSITEIHHOCTH.
HyxnennoBeie kucnorsl u ux Trnbl. Ctpoenne JJHK nu PHK.

[paxrnueckoe 3ansitre Ne7. HyknennoBbie kucyiotsl v ux tunel. Ctpoenue JJTHK n PHK.
Turmer PHK. Coctasnenrie Tabmpl: «Kimaccupukammsi HyKIEHHOBBIX KHCJIOT M MX POJTb
Jlekmma 9. Tpanckpummsi. TpaHcuamps. Perynsims TpaHCKPUIIMK U TPAHCIALMU B KIETKE U

OpraHn3Me. OHpCZ[CJ'IeHI/Ie MOCJIC1OBATCIIbHOCTH aM MHOKHCJIOT B MOJICKYJIC Oenka.

JleMoHcTpalms HarysiHoro nocodus " buocunres Oenka "

[TonroroBurs pedepat Ha TeMy "MexaH3M peTyIsIlig cHHTe3a OeNka y 3yKaproT'.
[Ipakrrueckoe 3ansitre Ne8. I'eneTudeckas unpopmarms. ['eneTnueckuii koj. CBoiicTBa
TeHeTHIECKOro koja. Peenre 3a/1a4 Ha orpe/ieIeHHe M0ciie10BaTeIbHOCTH HYKICOTHIOB

Tema 1.6. AT® u npyrue
OpraHMYeCKHe COeTUHECHHS
KJIETKU.

Conepxanue yaeOHOro MaTepuaia

Jlekmsa 10. AT®. Crpoenre. OyHKIWM.

Jlexips 11. BuraMuHbI ¥ UX KIacCUDHUKaIS

[MpakTrueckoe 3anaTue Ne9. BuramuHsl 1 Mx Knaccupukamys. BeIMOMHAT 3a1aHAs:
- OTBETUTH Ha BOIPOC - KAKKE CBSI3W HA3BIBAKOTCS MAKPOIPIMIECKUMHA

- cpaBHurh AT® ¢ IHK u PHK

Conepxanue yueOHOro Matepuaa




Tema 1.7 Ctpoenne
MPOKAPUOTHY €CKOM KIICTKH.
Crpoenre 3yKapruoTHIECKOM
KIICTKU.

Jlexima 12, ¢ wucnonb3oBaHMEM HAMIAHBIX TocoOmid. CTpoeHHe MPOKAPHOTHUECKOH U

9YKapHOTHIECKOM KIIETKU.

[Mpakrryaeckoe 3anaTue Nel0. [Ipokaprorsl. CTpoeHne n 00MeH BenecTB npokaproT. OOpa3oBaHue
criop. Pa3zmHokenne npokapuor. CoctaBurh Tabnmiy "CTpoeHre MpOKapuoTHIECKON KIeTKH'

Crpoenre 3yKapHOTHUECKO KieTku. HalioeHne KieToK pacTeHUi M KHUBOTHBIX, MX ONHCAHHE .
OCHOBHBIE YaCTH ¥ OPraHOMIbI KJIETKH, UX (DyHKIHL

Cocrasurb Tabmy "CTpoeHue 3yKapuoTUIECKON KISTKH'"

CocrtaBurb Tabsmly "CpaBHeHHE KJIETOK NPOKApHOT U dyKapHoT "

Tema 1.8. CxoncrBou
pa3IMyuue B CTPOSHUH KIIETOK
paCTEHUIA. KUBOTHBIX, TPUOOB U
MPOKapHoT. Bupycel.

Conepxanue yueOHOro MaTepuaia

Jlexips 13, ¢ vcnionb30BaHKEeM HATIISTHBIX TI0cOOMAL. CXOJICTBO B CTPOCHHH KJIETOK PACTEHUIA 1
KUBOTHBIX. Pa3nmmuaus B MX CTPOCHUH.

Jlexims 14. OcobenHocTH KIeTOK rpuOoB. CpaBHEHHE JT0sIIEPHON U SJIEPHOUN KIIETKHU.
Jlexmms 15. Bupycoel. CpaBHeHHE HEKJIETOUHBIX U KJIETOYHBIX (popM >ki3HH. Bunbl BUpycoB.

[Ipaxruueckoe 3ansitTie Ne 11. Bupycrl. Ctpoenne Bupyca TabauHOM Mo3auku. BupycHsie
3aboneBanust

Tema 1.9. Iluranue KIeTKU.
OOMEH BEIIECTB B KIETKE.

Cozneprkanre yaeOHOTO MaTepuaa

Jlexups 16 ¢ MHTEPaKTUBHON Npe3eHTaLMeH
Crioco0b1 rmranmst. ABTOTPO(dBI, TeTepOTPOdBI U UX BUIBI
I'omeocTas, acTHIeCKUid ¥ SHEPreTHI eCKrii 0OMeH. MeTab oM

[ToaroroBurs pedepat Ha Temy "CBS3b MEKAY INIACTUIECKUM U SHEPreTHIeCKUM OOMeHaMu'"
[IpencraBurenu aBTOTPOGHBIX U TeTEPOTPOPHBIX OPraHU3MOB

"MukcotrpodHble OpraHm3Mbl, OCOOEHHOCTH MX TUTAHUS"

Copneprkanre yaeOHOro MaTepuraa




Tewma 1.10. DnepreTnueckuit
ooMeH. [limacTuaeckuii 0OMeH.
dorocunres. XeMmocuHTE3

Jlexmms 17

DHepreTrmdeckuil 0OOMeH B KleTke. JIucCuMmsips. D Tarbl SHEPreTHIeCKOro o0OMeHa:
TOJITOTOBUTEJILHBIN, 0ECKHUCIOPONHBIH, Kuciaopoausld. doTocunres. XeMocuHTe3
[Ipakrraeckoe 3ansatre Ne 12. ®dorocunres. @a3bl JOTOCHHTE3a: CBETOBAS, TCMHOBASI.

dorocucteMbl

Hemonctpanps HarssHoro nocodust "®orocunres" Iloarorosurs pedepat no remam: "Benukast
KHCIIOpoHast peBomolps", "3Hauenre (OTOCHHTEe3a ISl XO3HCTBEHHON JIesITeTbHOCTH
yesobeka', "Xemocunres". [logroroBurs pedepat Ha Temy "OTiHMKE SHEPreTHIECKOro 0OMEeHa y
adpo0OB 1 aHa3POOOB", TIIMKOIM3 — 3HAYCHHE JIJIS YEIIOBEKa.

Pa3nen 2. Pa3sMHOXeHHE ¥ MHHIMBHYaJIbHOE PAa3BUTHE OPraHU3MOB

Tema 1.1. )Ku3HeHHBIN KT
KICTKH. JlelleHHe KIICTKH.
Muro3

Jlexips 18
JKv3HeHHbIH MK KieTkH. Anonro3. Marepdasa. Muro3. AMuros

JeMoncTparms HarysiiHOro nocoOwns "YKM3HEHHBI TMKIT KISTKH "

Tema 1.2. Becnonoe
pasmuoxenwe. [TomoBoe
pa3MHOXEHIE.

[pakruaeckoe 3ansiTre Ne 13. Bunbl 6ecmionoro pa3MHOKEHUS.

Hemonctpaims narmsimHoro nocodwst "becronoe pasmHoxenwe." OTBeTHTh Ha Borpoc: Kakoro
Omorormaeckoe 3HaueHue 0ecronoro pa3MHOKEHHS ?

Crioco0bI oJIoBOro pa3MHoKeHUsI. [10JIOBBIC KIIETKHU.

Tema 1.4. Meiio3. O6pa3zoBanue
TIOJIOBBIX KJICTOK.

O1mtonoTBOpEHNE.

Jlexips 19
I'ameTorene3. OCOOEHHOCTH CIIEPMATOreHe3a M OOreHe3a
JemoHncTpatmst HarssHoro nocobust "Meiios", '"T'amerorenes"

OmnonorBopenue. J[BoiHOE OIUI0JJOTBOPEHHE MOKPHITOCEMEHHbBIX pacTeHHI




Tema 1.5. UunuBuayaisHoe Jlexmms 20, ¢ MHTEPAKTUBHOM NpE3CHTAIMCH. 4
pa3BUTHE

Omnrorenes. Tunel oHroreHesa. [leprosel oHTOreHe3a. 3apoAbILIEBOE Pa3BUTHE OPraHU3MOB. JTalkl

SMOPHOHAILHOTO  Pa3BUTKSI  MIICKONHMTAIOUMX. B3ammonelcTBHEe YacTed pa3BHBAIOLIETOCH

3apozsima. [locTaMOpHOHATBHBIN TIepHO/.

[Ipaxrnueckoe 3ansiTre Nel4. [leproasl oHTOreHe3a. 3apoAbIIIEBOE pa3BUTHE OPraHM3MOB. DTallbl

MOPHOHAIILHOTO Pa3BUTHS MIIEKOIMUTAFOIIHX.

[TonroroBurs pedepat Ha Temy "BimsiHue yCIIOBHIA OKpYXAalOIIei cpe/ibl Ha pa3BUTHE SMOproHa"

Hroro3za 1 cemectp | 68 yacos:
40 4. - TeKIMH,

28 4. - ceMHHapbl

2 CEMECTP

Pasnen 3. OCHOBEI e HETHKH

Tewma 3.1. WcTopus pa3Burus
reHeTHKU. | uopuIonoruyecKuii

Conepxanve yaeOHOro MaTepraa

eTo Jexums 1 2
Ucropwms pazsurms resetvki. [ 'perop Mennens. 'ubpunonormaeckuii meton. JlestenpHocTh [
Mennens

Tema 3.2. 3akOHOMEPHOCTH Conepxanue yaeOHOro MaTepraia

HacyenoBaHus. [1epBoiii u
Jlexmus 2. 2

BTOPOH 3aKOHBI MeHnens

Mouoru6punHoe ckperyBanue. [IpaBuwio exnHooOpasus rudopyioB nepBoro nokoneHws. [Ipasuio
paciiermieHrs. 3aKOH YUCTOTHI raMeT. Lluronornueckre OCHOBBI 3aKOHOM €PHOCTEH Haclie10BaHUS
TP MOHOTUOPUIHOM  CKpEIHBaHIN

JleMoHCTpalwst HATIISTHOTO TiocoOwmst "MOHOrHOpHTHOE CKpelpBaHye"

Coneprxanve yaeOHOro MaTepraa




Tema 3.3. MoHOrHOpHTHOE
CKpellMBaHue MHOXKeCTBEHHBIN
aJenBM. AHaIm3Upyolee
CKpEIIMBaHUE.

Jlexms 3

MHoOXeCTBEHHBII AJUICJIA3M. KonomunupoBanue. Hemnomnxoe JIOMMUHHUPOBAaHUE.

CBepx10MUHAPOBaHHE. AHANMBUPYIOIEEe CKpelmBanve. | eHOpoH .

[Tpakrmaeckoe 3anarue Nel: Pemenve reHeTHaecKux 3a1aq

Tema 3.4. 3aKOH HE3aBUCHUMOIO

HacCJICJOBaHWs MPU3HAKOB

Conepxanve yaeOHOro MaTepraa

Jlexmms 4 3axoH HE3aBHCUMOT'0O HACIIEIOBaHKS TIPU3HAKOB. OTBETHUTH HAa BOTIPOCHL: B wem cyIHoCTh
3aKOHA HE3aBUCHMOIO HacJie[loBaHMsl MNpm3HaKoB? B KakoMm ciydae 3akOoH HE3aBHCHUMOrO
HacJlieJOBaHKsI PU3HAKOB HECTPaBeIJINB?

Tema 3.5. JluruOpumgHOe
CKpeIlMBaHue. XpOMOCOMHaS
TEOpUsl HACIICTOBAHYS.
Kpoccunrosep. XpomMmocoMHbIE

KapThl.

Copaepkanre yaeOHOro MaTepuraia

Jleximda 5
XpomocomHas Teopus HaciemoBanusi. KpoccuaroBep. XpoMOCOMHBIE KapThI.

JleMOHCTpaIyst HATJISTHBIX TTOCOOUIA

[IpaxTrueckoe 3ansiTre Ne2:

Pemenne reseTnaeckux 3amay

Tema3.6. BzanmopeiicTere
HeaJUICTIbHBIX TEHOB.
IIuromiazmaTuaeckas
HACJIeICTBEHHOCTD

Conepxanue yueOHOro Matepuaa

Jlekmpst 6

B3anmoneiicTBre HeaenbHIX TeHOB. KomrmmemenTapHocTh. JmicTa3. [lommmepHoe neiicTBre
reHoB. [neiorporHocTh. [uromiazMaTudeckass HacleCTBEHHOCTh. BaumoneicTeue
XPOMOCOMHON M HEXPOMOCOMHOM HACJEICTBEHHOCTH

JleMOHCTpaImst - MPOCMOTP 00y4aroIIero BiaeodmbMa

Conepxanue yueOHOro Matepuaia




Tema 3.7. I'eHeTHueckoe
OTpeJIEeICHHE TIoMNA.
Hacne noBaHue NpH3HAKOB,
CICIUICHHBIX C TIOJIOM.

HpaKTI/I‘IECKOG 3afsaTue Ne3: Teopm[ HacliemoBanus nona. Haciegopanue IIPU3HAKOB, CLCIUVICHHbIX
C II0JIOM

[Mpakrraeckoe 3auaTue Ned:Pemienre reHeTHUECKUX 3a1a4

JleMoHcTpaIwsi - MPOCMOTP 00YYarOIIero BIieo(mibMa, pacCMOTPEHUE CXEMbI HACIIEOBAHHS
reMopuIIn

Tema 3.8. 3akoHOMEpHOCTH

M3MEHUYMBOCTU. BHabl MyTalmid.

MeTonab! uccie10BaHuI
Te€HETHKH YEJIOBEKA

Jlexmmsa 7

N3menunBocTh. Buasl mMeHurBocTH. MOAWUKAIMOHHAS W HACIEICTBEHHAS M3MEHUHMBOCTb.
Hopwma peaxim. [logrorosurs Tabmity "Bunst mmenunBoctr” Ipakrraeckoe 3ausatue NeS:
Knaccudukaimm wmyraimii. ['eHHble, XpOMOCOMHBIC M T€HOMHBIC MYTAl{; COMATHYECKHE U
TeHepaTHBHBIC MYyTallK;, HEHTpaJbHbIC, MOJIe3HbIE U BpeaHble MyTammd. [loaroroBurs pedepar m
temy "[prunsbl myTammit" Jlekmms 8.

MeTobl UCCIIe10BaHMsI: COCTABIICHHS POJJOCJIOBHOM, TOMYJISILAOHHBIH, OJIM3HEIIOBBIH,
IMTOreHETHYECKHIL, OnoxuMmdeckre. [ eHHpie u XxpomocoMHble 6one3nu. [Ipodnemsl
TeHEeTUIECKOH 0€30MacHOCTH

Tema 3.9. OcHOBHBIE METOIBI
CEJEKIMHA U OHMOTEXHOJIOT M.

MeTonbl ceneKuy pacTeHuUM,
JKUBOTHBIX, MUKPOOPTaHI3MOB

Jlekmpst 9.

Cenexiwst. [Tonumumonaust v oTxaieHHast THOpunm3aiwsi. VIcCKycCTBEHHBIN MyTareHes.
buorexnonorusa. ['ennas umxkenepus. Knetounas umkeHepus. MeTObI CENEKIMY PACTEHUM,
JKMBOTHBIX M MHKPOOPTraHM3MOB. Y criexu cenekipi. COBPeMEHHOE COCTOSHHE U TIEPCTICKTUBBI
OMOTEXHOJIOTHH

Paznen 4. OcHoOBBI yueHus: 00 IBOIIOIMN




Tema 4.1. Pazpurue
SBOJIFOIMOHHOTO  ydyeHus Y.
HapBuna. Bun, ero kpurepuu.
Tlonynamm. MexaHm3Mbl
SBOJIOLMOHHOTO  TPOLIECCca

[Ipobnemuas nexiwst 10 Mctopus pazsurust Teopun dBomoimd.  [Ipeanocbuiku ee hopMUpOBaHHS .

Y. Napeua. OCHOBHbIE TIOJIOXKEHUSI €TI0 TEOPHHN.

[IpakTraeckoe 3ansaTue Nob:

Bun. Kpurepru Bia CocTaBUTh CIIMCKM M3BECTHBIX BUIIOB PACTEHHIA M )KUBOTHBIX.
CrpymmpoBaTh HX 10 CTETICHH CXO/CcTBa: A) Mopdoornaeckoro; b) skomormaeckoro
[Ipaxrnueckoe 3ansiTue Ne7:

[Monymnsiima. B3anmooTHOIIEHH OpraHM3MoOB B MOMYJSIMSIX. [ €HeTHUEeCKUi cOCTaB
nonysiipn.  ['eHodoH. MyTarMoOHHBIN TIPOIIECC - NCTOYHUK HACIIECTBEHHON nH(popMaImu
dopmbl 60pLOBI 32 cylecTBOBaHKE. MexBHaoBas 0oproa.

Ha ocHoBe c00CTBEHHBIX HAOJIIOICHHI TIOATOTOBUTH MaTepHall 0 00pb0Ee 3a CYIEeCTBOBAHUE MEKITY
OpraHM3MaMH OJTHOTO BHIA M Pa3HBIX BUOB

Tema 4.2. EcTecTBEHHBIH
oroop. Jpetid reHoB u
MBOJSIMS - PaKTOPhI SBOTIOLHN

Jlexips 11
Vuenne Y. /{apsuHa 0 ecTecTBeHHOM 0TOOpE. DOPMBI €CTECTBEHHOTO OTOOPA

peiid reHoB U m3omsiims - (pakTOPhI SBOIIONMN P enpomykTrBHas m3omsips. V3ommpyrompie
MexaHmMBl. Jpeiid reHoB

Tema 4.3. MaxkposBomoLys.

Jlexmst 12
THIbI SBOMIOIMOHHBIX M3MEHEHUH (TIapaJuiesIi3M, KOHBEPTeHIMS, JTUBEPIEHIHS )

['aBHBIE HampaBIIEHKs ABONIIOIMK OpraHrmdeckoro Mupa (apoMopdo3, auoaganTaiys, oomas
JIeTeHe parsl ).




Tema 4.4. Bo3HUKHOBE HUE
JK3HU Ha 3emite PazBurie
JKM3HU Ha 3eMIie
MHoroo0pasue opraHuueCcKoro

MHpa

[Ipaxruueckoe 3ansiTre Neog:

Bo3nukHOBeHre xu3HM Ha 3emule. ['UnoTe3sl 0 MPOUCXOKIEHUH JKU3HU (KpeaLMOHU3M, THIIOTe3a
CaMOIPOM3BOJILHOIO 3aPOXKIEHUS KU3HH, THIIOTE3a MAHCIIEPMUY, MIIOTE3a OHOXUMUYECKON
sBomolmH). CoBpeMEeHHbIE MPEICTABICHHSI O MPOUCXOKACHUN JKU3HU (TMIIOTe3a aOMOT€HHOTO
3apOKICHUS SKU3HH)

[IpaxTuueckoe 3ansTre Ne9:

OCHOBHBIE 3Talbl Pa3BUTHS KIBHU HA 3eMJie. DTal XUMUYIECKON 3BOITIOIMH.  DTall
pe IO UOJIOr MY €CKOM SBOJIOIMH. BUONOrMIecKuid 3Tar 3BOIIOIMK. | UIOTE3bI MPOUCXOXKICHUS
JYKapHOT

[Ipakruueckoe 3ansitre Nel0: MHOroo6pasue opranmdeckoro Mupa. [ [puHImMGI cucTeMaTHKe

CoctaBurs Tabmmity "OcHOBHBIE apoMOpQO3bI pa3HBIX TPYII OPraHu3MOB"

Tema 4.5. Aurpornoreses
OCHOBHBIE CTaUN
aHrpororese3a Pacel unx
TIPOUCXOXKICHUE

[Ipakrnueckoe 3ansaTue Nell:

Pa3zBurue B3rs110B Ha TMPOUCXOXKACHNE YCJIOBCKA. I[OKa3aTCJ'H>CTBa TMPOUCXOXKACHUA YCJIOBEKA OT
JKMBOTHBIX. Ilo/mo)kKeHHe YeIoBeKa B CHCTEME JKMBOTHOIO Mwupa.

[Ipaxrnueckoe 3ansaTre Nel2:
Craamm anrponoresesa. [IpenmectBeHHKY yenoBeka. Jpesreiime monau. peBrue
Jronu. JIrogu COBPEMEHHOTO aHATOMUYECKOro THIA. J{BIDKYIIE CHIIBI aHTPOIOTeHe3a

Jlexkmmsa — nquckyceus 13:

Yenoseueckue packl. x knaccudukaiwst. ['unoressl pacorenesa. GakTopsl pacoreHesa

[TogroroBure MaTepuan O mpodieMax MeEXPAaCOBBIX OTHOMICHWA H MEXPacOBBIX OpaKoB
COBPEMEHHOM OOIIECTBE

Pa3ne 5. OCHOBEI DK0JIOTHH




Tema 5.1. OCHOBBI DKOJIOTHH]
Mecroobouranve u

OKOJIOTrMYCCKHC HMIITN

Jlekmst 14

Yrto m3ydaeT SKoNOorus. Pa3BuUTHe 3KOJIOTHH KaK HAyKH. POIih 9KOJIOTHH B COBPEMEHHOM OOIIIECTRE.
Cpena oOUTaHus OpraHm3MOB. DKOJOTHUYECKUe (DaKTOphl. Axanranys OpraHmMoB JeMoHCTparmst
HATJIIHBIX TT0COOUI

Jlekmps 15

MecToobOuranue opranmmMa. JKonornaeckas avma. Mx ornmane

JleMOHCTpaIws HATJISAHBIX TIOCOOMI

Tema 5.2. OCHOBHBIE THITBI
IKOJIOTMYECKUX
B3aMMOJEUCTBUI

[Ipakrnueckoe 3ansaTre Nel3:

DKOJIOrMIeCKre B3anMOAeHCTBIA. THIbI AKOTOrMueCKuX B3anMoecTBril. KOoHKypeHTHbIe
B3aMMOJICHCTBUS

JemoHcTpaims BugeodribMa

Tema 5.3 OcHOBHBIC
PKOJIOTMY€CKUE XapaKTEPHUCTHUKI
nonyssiyd.  [IHaMuka

MOy JISITTAM.

(DKOJIOrHYEeCKHE COOOIIECTRA.

CTpyKTypa coo0IIecTRa.

Jlekmpst 16

Jlemorpadreckue nokazaremu. [InorHocTs nomysiipm.  Poxxnaemocts. Bo3pacthast cTpykrypa
nonyssaimd.  JlnHaMmuika nomyisiipy.  Konebanus uncieHHOCTH oco0el B nomy siipi.  DakTopbl
TOMYJISIIMOHHON  TUHAMUKH

Jlexmmst 17

buornieno3. Dxocucrema. Knaccudukammst sxocucteM. MckyccTBe HHbIE 3kocucTeMbl. CpaBHEHHE
€CTECTBEHHBIX U HCKYCCTBEHHBIX SKOCUCTEM. DKOCUCTEMBI ropoioB. [TokazaTesm CTpyKTyphl
coo01ecTBa

[IpakTraeckoe 3ausaTue Nel4:

BsaunMocBs3b opranmsMoB B coobiecTBax. [lumesle nemt. ABToTpodst. ['eTeporpodsr. Turbt
miieBbIx neneid. Kpyrosopors! BemecTB. CaenaTs omicanue ro6oro 6roreoneHo3a CocTaBUTh
CIIMCOK OMOTEHHbIX JIEMEHTOB. JleMOHCTpalws BuaeopwibMa

Paznen 6. DBomrommst Orocdepsr 1

YCJIIOBCK




Tewma 6.1. DBomomust 6rochepsr

[Ipakrnueckoe 3ansaTue Nel5:

Buocdepa. Coctas v pyHkimn O6uochepbl. OCHOBHBIEC 3Tarbl pa3BUTH OHoc(epbl. KOMTIOHSHTbI
omocepnl. DyHKIMK KHUBOTO BEIIECTBA.

Pons B.I1. BepHaickoro B pa3BUTHA HayKH

JleMOHCTpalyst HATJISATHBIX TTOCOO Ui

Tema 6.2. KpyroBopot
XUMUYECKHX AJIEMEHTOB U
OMOXUMUYECKHE TIPOIIECCHI B
ouochepe

Jlexmpst 18
Kpyrosopot yrnepoaa. Kpyrosopot azora.

JleMOHCTpaIys HarTIAHBIX TTOCOOMI

Tema 6.3. Pomp mporeccos
(hoTOCHHTE3a U IBIXaHHS

[Ipaxrnueckoe 3ansatre Nel6:

M3yuenne m3MeHeHMI KPyroBOpOTa yriiepoia B mporecce 3Bomommn ouochepsl. CocTaBUTH
MPUMEPHYIO XPOHOJIOTHYECKYIO TaOJIHILy, TIOKa3bIBAFOIIYI0O OCHOBHBIE JTAllbl SBOJIOIMHA OHOC(EpBI.

JleMOHCTpalys HarTIAHBIX TTOCOOMIH

Tema 6.4. Bnusinue uenoBeka
Ha DBOIOIMIO OHOcdepsbl.
HenoBeK U SKOJIOr M4 € CKUIA
KpU3HUC. 3alluTa pacTUTEJILHOIO
Mupa. 3auTa >KUBOTHOTO MHUpa

ITpakrrueckoe 3ansatue Nel7:

Xo3sHCTBEHHAS JIeATEIFHOCTD YeJIoBeKa. BimsiHue Ha SBOMOIIO OMoc(ephl Ha paHHUX 3Tarax
AHTPOIOreHE3a U COBPEMEHHBIM 4eJIOBEKOM. IIyTH BBIXO1a U3 SKONOrM4ECKOr0 KpH3uca
[paxrnueckoe 3ansatre Nel8:

Kimmmarmaeckue msMenenus. Hapyienust 030HOBOro ciiosi. 3arpsisHeHust arMocepbl. CocTosiHHe
BOJHBIX CUCTEM. Y HUIUTOXKECHHUE JIeCcOB, TI0UB. [Ipobiempl sHepreTrky. [lemHbie sxomormaeckue
peakimm. YesnoBek U dkonorndeckuid kpmuc. Oxpana BUIoB. POpMBbI OXpaHbl 3TAJIOHOB U
MAMSITHAKOB MPHUPOJIBI. ParoHaibHOE UCTIONh30BaHUE TMPUPOIHBIX pecypcoB. Oxpana Ouocdepsl.

JlemoHcTpaims BuicopribMa




Hroro3a 2cemecTp:

72 gaca: 36 4.
—JICKIIUN

36 4.- ceMuHa
DbI




3. YCJIOBMUS PEAJIM3AIIANA YYEBHOM TN CIIUTIIAHBI

3.1. Jlns peanusamyy mporpaMMBbl ydeOHON AUCIIMIUIMHBL JOJDKHBI OBITH MPETyCMOTPEHBI

ClIcAyromue CriciMajJbHbIC MOMCHICHUA

KabuneT «buronorus», ocHAIICHHBIM B COOTBETCTBHU I 6.1.2.1 mprmMepHOit 00pa3oBaTelLHON
IPOrpaMMBl [0 CHELMATBHOCTH.

3.2. UudopmannoHHoe odecnieyeHre pe aIu3aliu NPorpaMMbl

Jnst peanmmzayy porpaMMBbl OHOIHOTEeYHBIA (GOHI 00pa30BaTebHOM OpraHM3alkH JTOJDKEH HIMETh
TNieYaTHbIe WK 3JIEKTPOHHbIE 00pa30BaTesbHbIE U MHPOPMAIMOHHBIE PECYPCHI U UCTIONB30BaHMS B
obpazoBaTtenbHOM mporiecce. [Ipu popmupoBann 6uMOMOTEYHOrO (hOHIA 00pa30BaATEIHHOM
opraHm3alpeil BEIOMpaeTcst He MEHee OTHOTO M3IaHMUs M3 TICPEUHCIICHHBIX HIDKE TeYaTHBIX M3AHANA |
(WM) SNMEKTPOHHBIX M3/1aHUH B KAYECTBE OCHOBHOTO, IPH 3TOM CICOK MOXET OBITH JOMNOJIHEH
HOBBIMU M3/1aHUSMU.

3.2.1. OcHOBHbDIE ITIeYATHLIC U3JAHHSA

Ne i/t

BI/I6J'II/IOI'pa(1)I/I‘ICCK06 OITMCaHHC (aBTop, 3ariilaBuc, BUJa U3gadus, MC€CTO, U31aTCJIbCTBO,
roa u3gaHus, KOJIM4E€CTBO CTpaHI/II_I)

1. OcHoBHas JMTEpaTypa

bemses JI.K., Apmvmmr .M., Ky3renioBa JI.H. u np. bronorus (6a30BbIif ypOBEHB ).
10kmacc.—M.,2022.

Cusornasos B. U., Aradonosa . b., 3axapoa E. T. buonorusa. O61miast Guomorys:
0azoBblilypoBeHb, 10—11knacc.—M., 2022.

Cyxopykosa JI. H., Kyumenko B. C., MBanoBa T. B. buonorust (6a3oBb1ii yposens). 10—11
Knacc. — M., 2022

Kamenckuit A.A. Buonorus. O6mias 6vonorus. 10-11 ki.: yaeonvik /Tlog pen.A.A. KameHckwid,
E.A. Kpukcynos, B.B. Ilaceunnk.- M.: poda, 2022.- 368 c.

Artnac mopdornormm denoBeka /CrucTeMa HATTISITHBIX aTiacoB. 3maTemscTBO « HOBBIN MHCKY,
2009, 1C1-ROM.

2. JlonosiHMTEIbHAS JIATEPaTypa

Jpobunckasi, A. O. AHaTomus 1 puBHONOTHs YeIoBeKa : y4eOHHK JIJISl CPeTHETO
npodeccronanbHoro obpazosanus / A. O. [IpoOuHckas. — 2-e w3j., nepepad. u 1om. —
Mockga : M3natensctBo FOpaiir, 2022. — 414 c. — (IIpodeccronanbHoe 00pa3oBaHue). —
ISBN 978-5-534-00684-1. — Texkcrt : anekTponnslii // OOpa3oBaTensHas mwiatdopma FOpaiir
[caiir]. — URL: https://urait.ru/bcode/491232 (mara oopamenus: 22.06.2022).

Huxurunackas T.B. buonorust: kapmanHblil cripaBounuk. — M., 2022,

KabanoB, H. A. AraToMus 4esioBeka : yueOHHK /ISl CPeIHETO MpodecCHOHATTBHOTO
obpa3oBanwms / H. A. KabaroB. — Mockga : M3narensctBo FOpaiir, 2022, — 464 ¢. —
(ITpodeccnonanproe obpazoBanme). — ISBN 978-5-534-10759-3. — TekcT : 21eKTPOHHBIIHA

// O6pa3zoBarenbHas miaTdopma FOpaiir [caiir|. — URL: https:/urait.ru/bcode/494793 (nata
obpamenus: 22.06.2022).

n/n

Ccbliika Ha HH(pOPMAIMOHHBIN
pecype

HanmenoBanune




3.2.2. OcHOBHBIE 3j1¢ KTPOHHbIE H3TaHHU S

1. | Exnnasg KOJLJIEKIU S
00pa3oBaTeIbHBIX PECYPCOB

U (POBBIX

ru

httpz//school-collection.edu.

(rronorun

2. | NadpopmaimonHslii caiiT - CIpaBOYHKK 110 OHOJIOTHH U

http://sbio.info/index.php.

OMOJIOrMUECKOM DBOJIFOLHM.

3. | Teopus 3BOMIOLMM KaK OHA €CTh: MATEPHAIIBI TIO
Teopuu Guonorndeckoi 3pomormu. [IpencrapiaeHst
pa3IMdHBIE MaTepuabl, NOCBSILEHHbIE TEOPUN

http://evolution.powernet.ru/

OKOJIOI'HUs.

4, | DnekTpoHHBIH y4eOHUK 1Mo Ouonoruu. IlpencraBieHs!
pas3nebl: 00TaHWKa, 300JI0THS, aHATOMUS, 0011ast OUOJIOT s,

http//www.ebio.ru/

5. | baza  nmaHHBIX Hay4anoit
ouomorexu eLIBRARY.RU

AIIEKTPOHHOM

sp

https://elibrary.ru/defaultx.a

4. KOHTPOJIb 1 OEHKA PE3YJIbTATOB OCBOEHUSA

YYEBHOM JUCHUTLIAHBI

PesynmbTaThl 00y4ueHus

Kpurepun onenku

MeToap! OLleHKH

[IepeueHs 3HaHMI, OCBAMBAEMBIX B PAMKaX JUCLMILUIMHBL:

- OCHOBHBIE TOJIOKCHUSI OHOJIOTMYECKHX TEOpUH U
3aKOHOM €pHOCTEM: KJIETOYHON TEOpuH,
3BOJIFOLIMOHHOIO  ydyeHus1, yueHus B.1.
Bepnajnckoro o 6mocdepe, 3akonsl . Mennens,
3aKOHOM €pHOCTE M M3MEHYUBOCTH 3
HACJIEJICTBEHHOCTY;

IIpnmenser
OCHOBHbBIE

TIOJIOXKE HUST
OHONOTUIECKUX
Teopuii u
3aKOHOMEPHOCTEH

IIpoMexyTOuHOE TECTUPOBAHHE.
[IpoBepka TeTpanu.

VY cTHbIi ompoc.

- cTpoeHne 1 (PyHKIMOHUPOBAHIE OHONIOTHYECKUX
00BEKTOB: KJIETKH, TEHOB U XPOMOCOM, CTPYKTYPBI
BH/Ia U SKOCHUCTEM;

3HaeT CTpOCHHE U
(hyHKIIMOHMpPOBA HUE
OHMOJIOTMIECKUX
00BEKTOB

IIpoBepka TeTpanm.
IIpoBepka nomalmHux 3agad.
OrneHnBaHME TPAKTHYECKHX paboT.

[IpoMeKyTOUHBIA KOHTPOJIb.



http://sbio.info/index.php
http://sbio.info/index.php

- CYmHOCTh  OuWojormieckux  mporeccoB: | [lormmaet OneHrBaHNE TPAKTHYECKUX

Pa3MHOXKEHHA,  OIUIOJOTBOPEHH, JEUCTBY | CYIIHOCTh

HCKYCCTBEHHOTO M €CTECTBEHHOrO0  0TOOpa, | OHOIOrHYeCKHUX 3a/JaHHI.

(opmupoBaHue HPUCTIOCOOJIEHHOCTH, | MPOLIECCOB

MPONCXOXKIICHUE BUIIOB, KPYIOBOPOT BELIECTB U IIpomMexyTOUHBII KOHTPOIb.

NPEBpallleHUe SHEPruMM B KIETKE, OpraHmsme, B

@poHTAJILHBIM U UHIUBUYaJIbHBIH
JKOCUCTEeMax u buocdepe;

orpoc
IIpoBepka TeTpanm.
IIpoBepka TOMaIHUX 3a1aHHAM.

Pabora ¢ yaeOHUKOM.

- BKIax Belgamonmxcs (B ToM  uyuene| OmmchiBaeT BKIaX | Y CTHbIH ompoc.

OTEYECTBEHHBIX) YUCHbIX B Pa3BUTHE BBIJJAIOIINXCS (B -
. OBEpKa TeTPaIu.
GHONOrHIECKOM HAYKH, TOM THCIIC POBEp p
OTEUYECTBEHHBIX) 3
ammra pedepaTos.
YUYEHBIX B Pa3BUTHE Iprra perepaTon
Ouonornyeckon
HAYKH
- OMOJIOTMMECKYIO TEPMHUHOJIIOTHIO ¥ CHMBOJIUKY. [TpomesxyTOUHOE TeCTUPOBAHKE.

JIuKTaHT 1Mo onpeneneHus M.

VY cTHbIi ompoc.

[TepeuyeHp yMeHuid, OCBaMBA€MBbIX B PAMKAaX JUCIMILIVHBI:

- 00BsCHATH poib Ouonormu B (opmupoBauuH | OOBICHIET POIb [IpoBepka TeTpau.
HAYYHOTO MHPOBO33DEHHS; BKJIAJ OHONOrmdeckux | Ouosornd B .
Teopuit B (opMHpoBaHMe  coBpeMeHHoit | PopMmpoBaHMK ITpoBepKa NOMaIlIHIX 3318 HAA.
€CTECTBEHHO-HAYYHOM KapTHHBI MHpa; eAMHCTBO | HAYTHOTO

JKMBOM M HEKUBOH MPHPOIBI, POACTBO KMBhIX | MHAPOBO33PCHI
OpPTraHm3MOB; OTPHUIIATENHHOE BIMSIHHE aJIKOTOJIA, [IpomexyTOUHBIN KOHTPOJIb.
HUKOTWHA, HAPKOTMYECKMX  BEIIECTB  Ha
SMOpPHOHAJIBHOE M TMOCTIMOPHOHATBHOE pa3BHTHE
YEJIOBEKa; BIMSHUE HKOJNOTMIECKUX (PaKTOpPOB Ha
KUBBIC OpraHM3MBI, BIMSHAE MYTareHOB Ha
pacTeHus], )KUBOTHBIX M YEJIOBEKa; B3aUMOCBSI3H U
B3aUMOJECHUCTBUE OPraHM3MOB U OKPYXaroLle i
Cpelpl; TpWYWHBI ¥  (PAKTOPHI  ABOIIOLNUH,
MBMEHAEMOCTh BWJIOB; HApyIICHWS B Pa3BUTUU
OpPraHM3MOB, MYTallMM ¥ WX 3HAYEHHE B
BO3HMKHOBCHMM HACJICCTBEHHBIX 3a00JIeBaHUIL;
YCTOMYMBOCTh, PAa3BUTHE M CMEHBI 3KOCHCTEM;
HEO0OXOIMMOCTD COXpaHEeHMS MHOT000pa3us

BHJIOB;

OneHnBaHMe MPAKTHYECKHX paboT.

@pOHTANBHBIA U MHAUBULYAIbHBIN
orIpoc.

Pabora ¢ yaeOHUKOM.




- pewiaTh 3IE€MEHTapHble Ouonormueckue 3anauy, | Pemaer OneHrBaHue MPaKTHYECKHUX
COCTaBJIATH 3JIEMEHTapHbIE CXEMbI CKPEILMBAHS M | JIEMEHTapHbIE
CXEMBI IIEPEeHOCA BEIIECTB U Mepeladyl SHEPrHl B | OHMOIOrndecKue 3a7laHAM.
skocuctemax (LenmM  MUTaHWs);  OMKCHIBATH | 3aJa4M; COCTABISIET .
O0COOCHHOCTH BHIOB 1O MOPQOJOrHIESCKOMY | dJIEMEHTapHbIC TIpomMexyTOUHBIi KOHTPOJIb.
KPHUTE€PHIO; CXEMBI
PHTCPHIO; IIpoBepka TeTpanm.

[IpoBepka TOMaIIHUX 3aaHUM.
- BBISIBISITH MPUCTIOCOOJICHHST OPraHM3MOB K cpelie | BroisBisger OneHrBaHue MPaKTHYECKHUX
OOWTaHWs, WCTOYHWKM W HAJIWYHWE€ MYTAareHOB B | MPHUCTIOCOOJICHUs

OKpy»Karollel cpene (KOCBEHHO), aHTPONOTre€HHbIE
M3MEHEHHUS B 9KOCHCTEMaX CBOEH MECTHOCTH;

OpraHM3MOB K
cpelie oOuTaHus

3aTaHUM.

OpoHTaNbHBINA U MHAUBUYaJIbHBIN
orpoc

- CpaBHMBaTh  OHMOJOIMYECKHE 00BEKTHL | YMeeT cpaBHMBaTh | DOpOHTANBHBIN M MHIMBHUIYaJIbHBIH
XUMHYECKMA COCTaB Tel JXMBOH U HEXUBOH | GHOIOrHYecKHe orpoc.
NpUPOABI, 3apOABIIICH denoBeKa M JIPYTUX | OOBEKTHI
HUBOTHBIX, MPUPOTHBIC 9KOCHCTEMBI U BrinmonHenne  mpakTHYECKUX
arpo3KOCHCTEMBI CBOEI MECTHOCTH; IIPOLIECCHI 3a/1aHuUiL.
(ecTecTBEHHBIN 1 HCKYCCTBEHHBIN OTOOP, TIOJIOBOE
u Oecmonoe pa3MHOKEHHE) W JIeNlaTh BBIBOIBI U
00001LIEHHST HA OCHOBE CPaBHEHUS U aHAJIM3A;
- aHAIBHMPOBATH U OLEHUWBATH pa3jiMyHblE | YMeeT ¥YcrHbl# ompoc.
THIOTE3BI O CYIIHOCTH, NPOUCXOXKICHAA JKW3HU W | aHAJIM3UPOBATH U
YeJIoBeKa, Io0ajbHbIE SKOIOTMIECKUE MPOOJIeMbl | OLEHMBATD IIpocmorp n anamus BuneodIbMA.
U MX peuleHus, TOCJIEACTBUS COOCTBEHHOM | pa3iaMuHbIE
JIEATEJLHOCTH B OKPYXKAIOILEH Cpele; THIIOTE3BI O
CYILHOCTH,
HPOUCXOXKIEHUH

KW3HU U YCJIOBCKa

- n3ydyaTb W3MCHCHHA B OJOKOCHCTEMAaX Ha

OMONIOTHIECKIX MOJICIIIX;

ITormmmaeT
M3MEHEHUI B
JKOCHUCTEMAX Ha
OHOJIOr MY € CKUX
MOIEIIX

Brimonnenre
3aJaHHM.

MPaKTHICCKUX

- HaxoAWTh WHPOPMAIMIO O OHONOIMIECKUX
00BEKTaX B Pa3IMUHBIX UCTOYHHKAX (y4eOHHKaX,
CTPaBOYHUKAX, HAYYHO-TIOMYJSIPHBIX — M3JAHUAX,
KOMIIBIOTEpHBIX 0a3ax, pecypcax cetu UHTepHeT)
Y KPUTUIECKH €€ OLICHUBATD.

VMeeT HaXOIUTh
uHpopMaIHIo O
OHOIOrMIECKUX
00BbEKTaX B
Pas3IMYHBIX
HMCTOYHHKAX

Pabora ¢ surepartypoi,
MHTEPHETHCTOYHHKAMU.
Y cTHBIH ompoc.
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