MYHHUIIUTIIAJBHOE BIO/UKETHOE OBIIIEOBPA3OBATEJIBHOE YUPEXKJEHUE
AP KAHOBCKAS CPEJHSS IKOJA AJEKCEEBCKOI'O MYHHUIIUIIAJIBHOI'O PAMOHA
BOJITOI'PAJICKOHM OBJIACTH

PACCMOTPEHO COI'JTACOBAHO YTBEPX/JIEHO

Ha 3aceganuu MO yuuteneil mnenaror- opranusarop YP JIAPEKTOP
€CTECTBEHHO —

MaTEMaTUYECKOT0 IIUKJIa
PykoBonurens MO

PABOYASA ITPOI'PAMMA
yueoHoro npeamera «bBUOJIOT US»
IJIS 5-9 KJ1acCOB OCHOBHOI0 001110 00pa3oBaHMs
Ha 2024-2025 y4eOHbIi 1o/

CocraBuTeab: YcenkoBa JIroooBr BacuianbeBHa,
YYHTeJIb OMOJI0r U



IHosicHuTeALHAA 3aIIUCKA

JlanHasi mporpaMma 1o OHUOJIOTHH OCHOBHOTO 00Iero o0pazoBaHus pa3padoTaHa B COOTBETCTBUH
c TpeboBaHusAMH OOHOBIEHHOTO DenepansbHOTO TOCYIAapCTBEHHOTO 00pa30BaTENbHOTO CTaHAAPTA
ocHoBHOTO 06mmero odpasoanus (PI'OC OOO) u ¢ yuérom [IpumepHoil ocHOBHOW 00pa3oBaTeNbHON
nmporpaMMbl  OCHOBHOTO oOmiero oOpazoBanus ([IOOII OOO) . Ilporpamma HampaBiieHa Ha
(bopMUpOBaHHE €CTECTBEHHO-HAYYHOH I'PAaMOTHOCTH YYaIllMXCS M OPTaHU3AIUI0 W3YUeHHs] OMOJIOTUU Ha
NeATeIbHOCTHON OCHOBE . B mporpamMMe y4HWTHIBAIOTCS BO3MOXKHOCTH TpeIMEeTa B pealn3aluu
TpeboBanuit @PI'OC OOO K MmIaHUPYEMBIM, THYHOCTHBIM U METAalpPEAMETHBIM pe3yJabTaTaM OOy4eHus, a
TaKKe peann3anus MEKIPEIMETHBIX CBS3eH €CTECTBEHHO-HAYYHBIX YYEOHBIX INPEAMETOB Ha YpPOBHE
OCHOBHOTO o0miero oOpaszoBanust . [IporpamMma BKIIIOYaeT pacrpeseleHue COJEpXKaHuig Yy4eOHOTO
MaTepHuasia 1Mo KjiaccaM M IMPUMEpPHBIH 00bEM Y4eOHBIX YacoB Ul M3Y4YECHHUS pa3JesioB U TeM Kypca, a
TaKKe PEKOMEHIYeMYIO0 TOCeIOBAaTeIbHOCTh H3YYEHHUS TEM, OCHOBAHHYIO HAa JIOTHKE pPa3BUTHA
MIPEIMETHOTO COJIEPKAHMS C YIETOM BO3PACTHBIX 0COOEHHOCTEH 00yJarOIIMUXCS .

Ha ©Oaze nentpa «Touka pocTta» obOecrneuumBaeTcsi peanusalus 00pa30BaTENbHBIX MPOTpaMM
€CTECTBEHHO-HAYYHOM M TEXHOJOIMYECKOM HampaBieHOCTel, pa3pabOTaHHBIX B COOTBETCTBUH C
TpeOOBaHUSAMH 3aKOHOJATENhCTBA B cepe oOpasoBanus u ¢ yu€tom pexomeHmanuii denepanbHOro
omneparopa ydebHoro mpeamera «buonorusi». OOpa3zoBarenbHas MporpaMMa MO3BOJISIET HHTETPUPOBATH
peanu3yeMbie 3/1eCh MOAX0bI, CTPYKTYPY U COJEepKaHWEe TPU OpraHu3aluu o0ydeHust Ouosoruu B 5—9
KJlaccaX, BBICTDOEHHOM Ha 0aze J1r000ro M3 JOCTYMHBIX Yy4ueOHO-meToauueckux komruiekcoB (YMK).
Hcnonr3oBanne 000pyI0BaHUS IIEHTPA
«Touka pocra» npu peanu3anuu nanHoi OIl mo3BonseT co3aaTh yCIOBUS: ® JUTSL pacIlupEeHUs
COJIepKaHUS MIKOJIBHOTO OHOJIOTMYECKOTO 00Opa3oBaHUs; ¢ st TIOBBITIICHUS
MO3HABATEIHHON aKTUBHOCTH OOYUYAIONINXCS B €CTECTBEHHO-HAYYHOH 00M1acTh; *  JIJISl pa3BUTHSA

JUYHOCTH pebeHka B Tmporecce OOydeHHs OHOJIOTHMH, €ro CIOCOOHOCTEH,
(dbopMHUpOBaHMS U YAOBIETBOPEHHUS COLMAIBHO 3HAUMMBIX MHTEPECOB U MOTpEeOHOCTEH; *

Uig paboThl ¢ OJapEHHBIMU LIKOJIbHUKAMM, OPTaHU3allMd UX Pa3BUTUS B Pa3IMYHBIX 00JaCTSIX
00pa3zoBaTeNIbHOM, TBOPUYECKOH AeaTebHOCTH. [IpuMensis mudpoBbie J1adopaTopuu Ha ypoKax OMOJIOTHH,
y4anecsi CMOTYT BBIIOJHUTh MHOXKECTBO JaOOpaTOpHbIX PabOT M S3KCIEPUMEHTOB IO MpPOrpaMmme
OCHOBHOW MIKOJbI. buonorust pacrenuii: [Ipixanue mnuctbeB. [[pixanume kopHei. IlornomieHue BoOJIbI
kopHsmu pacteHuil. KopHeBoe nasnenue. Mcnapenue Boapl pacrenusamu. @orocunres. [pixaHnue ceMsH.
VYcnoBus mpopacTtaHus ceMsiH. TeruioftoOuBBIE M XOJIOJOCTOMKHE pacTeHHs. 3ooJorus: M3yuenue
OJIHOKJIETOYHBIX >KMBOTHBIX. V3ydueHue BHEIIHEro CTPOCHHUS JI0KJEBOTO 4YepBs, HAOIIOJEHUE 3a €ro
MEepeIBUYKEHUEM U PEaKUsIMU Ha BHEIIHUE pa3ApakeHus. 3ydeHure cTpoeHUs] MOJUIIOCKOB 0 BIAKHBIM
npenapataMm. M3yueHue MHOroo0Opasus 4YJICHHCTOHOTHX MO KOJUIEKUUAM. M3ydeHue cTpoeHHs pblO Mo
BIIQXXHBIM NpenaparaM. M3ydyenue crpoenust ntuil. M3yueHne cTpoeHus MIECKOMUTAIOMIMX IO BIAXKHBIM
npernapatam. BogHble XuBOTHbIE. TEIIOKPOBHBIE U XOJIOAHOKPOBHBIE >KMBOTHbIE YENOBEK H €ro
3n0poBbe: M3yuenne kpoooOpamienus. Peakuus CCC Ha 103UpOBaHHYIO HATPY3KY. 3aBUCHMOCTh MEXIY
Harpy3Koi ¥ ypOBHEM dHEpPreTHUecKoro oomeHa. ['a3000MeH B JIErkux. MexaHusm JIETOYHOTO JIbIXaHUS.
Peakuus JIC Ha ¢dusuueckyro Harpysky. JKusHeHHas EMKOCTh JIETKUX. BpinenurenvHasi, AbIXaTelnbHas U
TepMoperynsatopHas ¢GyHkuus koxu. J[lelicTBue ¢depMeHTOB Ha cyOcTparT Ha MpUMeEpe KaTaslasbl.
[IpucnocobneHHOCT, OpraHU3MOB K cpene oburtanus. OOmas Ouonorusi: [leiictBue ¢epMeHTOB Ha
cybcTpar Ha mpumepe karanasbl. Paznoxxenne H202. Baustaue pH cpenbl Ha akTMBHOCTH (DEpPMEHTOB.
@dakTopbl, BAUAIOIINE HA CKOPOCTh Mpoliecca POTOCHHTE3A.

W3yueHue KIeTOK U TKaHEeW pacTeHUH U )KMBOTHBIX HAa TOTOBBIX MUKpOIIpenapaTax U UX OMUCAHUE.
BblsiBieHne M3MEHYMBOCTH y OpraHu3MoB. BpigBieHHe mnpucnocoOneHuit y OpraHu3MOB K Cpefe
oOuTaHus (Ha KOHKPETHBIX npumepax).



Oo0wmas xapakrepucTuka yueOHoro npeamera «buosorus»

VYuebublii npenmer «buosiorus» pa3BUBAEeT MPEACTABICHHS O IO3HABAEMOCTH IKHBOM
IPUPOJBI U METOJaX e€ MO3HAHUSA, OH MO3BOJIAET COPMHUPOBATH CUCTEMY HAYYHBIX 3HAHUHU O
KHUBBIX CHCTEMaX, YMEHUS UX MOJy4aTh, IPUCBANBATH M IPUMEHSITh B )KU3HEHHBIX CHUTYaLUAX .
Bbuonornyeckass moaroroBka o0ecreynBaeT MOHMMAaHUE OOY4YaIOIMIMMHUCSA HAyYHBIX MPHHIIUIIOB
YEJIOBEUECKOW JEATEIBbHOCTH B TPUPOAE, 3aKIAIbIBAET OCHOBBI HKOJOTHYECKOW KYIBTYPHI,
3JI0POBOTO 00pasa KU3HU .

Henamu uzyuenus dGuo02uu Ha ypoBHE OCHOBHOT'O 00111€TO 00pa30BaHUs SBIISIOTCS:

* (opMupOBaHHE CHCTEMBI 3HAHMA O MpPHU3HAKAX W TPOIECCaX >KU3HEACATEIbHOCTU
OMOJIOTUYECKUX CHCTEM PA3HOTO YPOBHS OPraHMU3alNY;

* (opMupoBaHUE CUCTEMBI 3HaHWH 00 OCOOCHHOCTSAX CTPOCHUS, KHU3IHEIEATEIbHOCTH
OpraHu3Ma YeJioBeKa, YCIOBUSIX COXPAHEHHS €r0 30POBbS;

* (QopmHupoBaHWE YMEHHH MPHUMEHSATH METOJBI OHOJOTMYECKOW HAyKW ISl M3y4YCHHUS
OMOJIOTUYECKHUX CHCTEM, B TOM YHCJI€ U OpraHU3Ma YellOBeKa,

* (opMupoBaHUEe YMEHUI HCIIOJIB30BaTh HHOOPMAIIMIO O COBPEMEHHBIX TOCTIKEHUSIX B
obnmactu Ouosoruu s OOBSCHEHUS MPOLECCOB U  SBJICHUM JKUBOM MPHUPOABI U
KHU3HEIEATEIFHOCTH COOCTBEHHOTO OPraHn3Ma;

* (GopMHupoBaHWE YMEHHI OOBSICHATH POJb OMOJOTHH B TPAKTHYECKON NEATETHHOCTH
JOJIeH, 3HauYeHHue OMOJIOTMYECKOrO Pa3HO- 00pasus Uid COXpaHeHUs Ouocgepbl, MOCIeACTBU
JeITETPHOCTH YeJIOBEKa B IPHUPO/IC;

* (opmupoBaHHE SKOJOTUYECKOH KYIBTYphl B MEISIX COXPAHEHUS COOCTBEHHOTO
3JI0OPOBBS U OXPaHBI OKPYXKAIOIIEH CPEIbI .

Jlocmuosicenue ueneit ovecneuusaemcsn peuienuem cieoyrouux 3A704A4:

* mpuoOpeTeHHE 3HAHMM OOy4YAIOUIMMHUCS O JKMBOM MpHUpPOAE, 3aKOHOMEPHOCTAX
CTpOEHUS, KHU3HEACATEILHOCTH M CpPeaooOpasyiolieil pojiu OpraHu3MOB; 4YEJNOBEKEe Kak
OMOCOIMAILHOM CYILECTBE; O POJM OHOJOTMYECKOW HayKh B MPAKTHUYECKOW NeATeIbHOCTH
IO,

* OBJIaJICHUE YMEHUSIMU MPOBOJUTH UCCIEIOBAHUS C HCIOIb30BAaHHEM OMOJIOTHYECKOTO
000pyI0BaHUS U HAOIIOACHUS 32 COCTOSTHUEM COOCTBEHHOTO OPraHU3Ma;

* ocBoeHHE MPUEMOB PabOTHI ¢ OHoJOrMuyeckoi HHpopmalyen, B TOM YHCIE O
COBPEMEHHBIX JOCTI)KEHUAX B 00J1acTH OUOJIOTHH, €€ aHaIN3 U KPUTUUECKOE OLICHUBAHUE;

* BOCIIUTaHHE OMOJIOTUYECKH M SKOJOTUYECKH IPaMOTHON JIMYHOCTU, TOTOBOU K
COXPAaHEHHUIO COOCTBEHHOTO 3/I0POBbS U OXPaHbI OKPYKAIOIIEH CPEJIbI.

Mecto yyeoHoro npeamerta «buosiorusi» B yueOHOM IJIaHe

B oOpazoBarenbHON mporpamMMe MpEICTaBICHbI cleayroume pasnaensi: 1. Metosl
uccaenoBanuii B ouosioruu. 2. boranuka. 3. 30os0rus. 4. AHaTOMHS U (PU3HUOJIOTHS YEIOBEKa. 5.
Hurtonorusa. 6. I'enetnka. 7. Dxonorus. JlanHble pa3jienbl BbIOpaHb C Y4€TOM HaumbOoJjee
IIUPOKUX BO3MOXKHOCTEH MO MpUMEHEHUI0 o0opyaoBaHus IieHTpa «Touka pocra» Kak mis
MPOBEACHUS JTAOOPATOPHBIX PabOT, TaK U JJIs IEMOHCTPAIIMOHHOTO dKcnepumenTa. Kpome Toro,
MIePEYMCIICHHBIC pa3ieibl 00JIaIal0T HAMOOIBIITMM MOTSHITMAIOM ISl OpraHU3alMK MPOSKTHON 1
HCCIIEIOBATENIbCKONW  JIeATENbHOCTH  OOydaromuxcs. buonormdeckoe — HaOmioneHue U
AKCIIEPUMEHT MPOBOIATCS B opMe TaOOPATOPHBIX U JEMOHCTPAIIUH.

JleMOHCTpalMOHHbBIN SKCIEPUMEHT MPOBOJUTCS B CIEIYIOUIUX CIydasX:

1. umeromieecs B HATUYMU KOJTUYECTBO MPUOOPOB U HMUQPPOBBIX AATYMKOB HE TO3BOJSET
OpraHu30BaTh UHIUBUAYAIbHYIO, TAPHYIO WIH TPYIIOBYIO J1a00OpaTOPHYIO padoTy;

2. JKCIIEpPUMEHT UMeEeT HEeOONbIIYI0 MPOIOLKUTENFHOCTh M CIOKHOCTH M BXOIUT B

CTPYKTYpPY YpOKa.

Hns u3ydenuss npeaMera «buonorusy Ha 3Tame OCHOBHOIO OOIIero oOpa3oBaHUs
otBoautca 280 gacoB: 5 kmacc — 35 yacos; 6 xmacc — 35 wyacoB; 7 kmacc — 70 ugacos; 8
kiacc — 70 gacoB; 9 xkiacc — 70 yacoB. JlanHas oOpa3zoBaTenbHasl mporpaMMa oOecreynBaeT



CO3HATEJIFHOEC YCBOCHUE YYAITUMUCS BAKHEUITUX OMOJIOTHYECKUX MOHSITUH, 3aKOHOB M TEOPHIA,
(dopMupyeT HpeAcTaBICHUE O POJIM OUOJIOTUH B NMO3HAHUU JKUBOTO MUPA U B KU3HU YEIIOBEKA.
OcHOBHOE BHHUMaHUE yIESAETCS CYIIHOCTH OMOJIOTHUECKUX SIBIICHUH, MPOLIECCOB U METOJaM MX
n3ydeHus. CTpyKkTypa IpPEJICTaBICHHBIX B JAHHOM METOJMYECKOM MOCOOMHU IUIAHOB YPOKOB U
71a00paTOPHBIX PabOT OTpaKAETCsl MOCIEAOBATEIbHOCTh U3YUYCHUSI M COJEpKaHUA OMOJIOTHUH B
5—9 xnaccax. B 5—7 kiaccax ydamiuecs y3HaIOT, Y€M JKHBas IPHUPOJA OTIMYAETCA OT
HEXHMBOH; MOJy4ar0T OOIIKE MPEICTABICHHUS O CTPYKTYpe OMOJIOTHYECKON HayKH, €€ HCTOPUH U
METO/Iax MCCIEAOBAHUS, LAPCTBaX JKUBBIX OPraHU3MOB, Cpelax OOUTaHMsSI OpraHHU3MOB,
HPaBCTBEHHBIX HOPMax M MPUHILIUIIAX OTHOIIEHUS K MPUPOJAE. YUallluecs MoIy4aroT CBEACHUS O
KJIETKE, TKaHsIX M opraHax, O Ipoleccax >KM3HEAEATeIbHOCTH OPraHu3MOB, 00 YCIOBUAX KU3HU
¥ Pa3HOOOpa3nu )KMBOH MPHPOJIBI, & TAKXKE O CTPOCHUH, KU3HEAEATEIILHOCTH M MHOTOOOpa3uu
Oaxtepuii, rpu0OB, pacTeHuil 1 KUBOTHBIX. OCHOBHOE CO/Iep )KaHME Kypca 8 Kiacca HalpaBIeHO
Ha popMUpOBaHKE Y 00YJArOIINXCS 3HAHUN U YMEHUHN B 00JIaCTH OCHOB aHATOMMH, (PU3UOJIOTUU
U TUTHEHBI YEJIOBEeKa, peajn3alliid yCTAaHOBOK Ha 3/10poBbIi 00pa3 ku3Hu. CojaepkaHue Kypca
OpUEHTHUPOBAHO Ha YIiIyOJIeHWe M pacUIMpeHue 3HaHWM, oOy4alomuxcs O MPOSBICHUM B
OpraHM3Meé 4YeJIOBEKa OCHOBHBIX >KM3HEHHBIX CBOICTB, NEpBOHAYAJIbHBIE NPEJICTABICHUS O
KOTOpBIX ObLIN MoyydyeHbl B 5—7 kiaccax. OCHOBHOE cojiepkaHue Kypca Ouosioruu 9 kiacca
MOCBAIIEHO OCHOBaM oOmield Ouonornn. OHO HampaBlieHO Ha 0000IIeHHe OOIIMPHBIX
(bakTHUeCKUX 3HAHWW W CHENHaJIbHBIX MPAKTUYECKUX YMEHHH, C(QOpMUPOBAaHHBIX B
MpeNbIAYIINX KiaccaX, TECHO CBA3aHO C pPAa3BUTHEM OMOJIOTMYECKONM HayKd B LEJIOM H
XapaKTepU3yeT COBPEMEHHBIH YypoBeHb €€ pa3BuThsA. OJHHUM W3 OCHOBHBIX MPHHIIUIIOB
MOCTPOECHUSI TIPOTPaMMBbl SIBJISIETCS MPUHIUI JOCTYMHOCTU. OKCIIEpUMEHTAJIbHBIE JlaHHBIE,
MOJTyYCHHBIC YYAIIUMUCS TIPU BBITIOJHEHUW KOJMYECTBEHHBIX OIMBITOB, MO3BOJISIOT YYAIIAMCS
CaMOCTOSTEJIBHO JIeJIaTh BBIBOJBI, BBIABIATH 3aKOHOMEpPHOCTH. [loaxonwl, 3an0KeHHbIE B
coJiepKaHUEe MPOrpaMMbl Kypca, CO3/IAl0T HEOOXOIUMBbIE YCIOBUS JIi CUCTEMHOIO YCBOCHMS
yUaIlMMUCS OCHOB HAyKH, JIsl 0O€CledeHnsl pa3BUBAIOIIET0 U BOCIUTBIBAIOLIETO BO3AEHCTBUSA
oOy4yeHHs Ha JMYHOCTh ydamierocs. @opmupyemble 3HaHUS JIOJDKHBI CTaTh OCHOBOM CHCTEMBI
yOeXIeHUH IIKOJIbHUKA, SIPOM €0 Hay4HOTO MHPOBO33PEHMSI.

Conep:xanne o0pazoBaHus 10 roaaM o0y4eHHust
(mpakTHUecKas 4acTh y4eOHOTO COJICpKAHHSI npeaMera ycuJIeHa
MaTepUaIbHOTEXHUYCCKON  0a3oii  meHTpa «Touyka pocray [/ JOETCKOTO  TEXHOMApKa
«KBaHTOpHYM», HCHIOJIB3YEMOTO JIJIsl pean3aliii 00pa30BaTeIbHBIX MPOTrPaMM B paMKax
MpenoaBaHus OUOJIOTHH).

5 KJIACC 2023-2024 YYEBHBIH 'O/l

1. Omauuue rcueozo om nexcueozo. (5 uacos).

MeTonpl M3y4eHHsS JKMBBIX OPraHHM3MOB: HAONIOIGHHWE, HU3MEpPEHHE, OSKCIIEPUMEHT.
[IpaBuna paboThl ¢ OHOJOTHYECKUMH IPUOOPAMH U MHCTpYMEHTaMU. OTIMYUTENbHbBIE TPU3HAKT
KUBBIX OpraHu3MoB. OCOOEHHOCTH XUMUYECKOTO COCTaBa KUBBIX OPraHU3MOB: OPTaHUYECKHE U
HEOpraHM4ecKue BeIeCTBA; UX poJib B opranu3Me. OOMEH BEIIeCTB U MPEBpallleHHe SHEPTUU —
MIPU3HAK XKUBBIX OpraHn3MoB. PocT u pa3ButHe opraHuzMoB. PasMHokeHue. Pa3apaxumocTs.
HacnencTBeHHOCTh M M3MEHYMBOCTh — CBOICTBAa opraHu3MoB. buosorus xak Hayka. MeTombl
M3yUYEHHs! )KUBBIX OPraHU3MOB: Ha0IOAEHUE, U3MEPEHUE, SKCTIEPUMEHT.

2. Knemounoe cmpoenue opzanuszmos. (5 uacos).

Knerka — ocHOBa CTpOEHMS M KHU3HEEATEILHOCTH OpraHn3MoB. MHOroo0Opasue KJieTok.
CtpoeHne KIETKU: s/IpO, KIeTo4yHass o00JoYKa, IUla3MaTH4eckas MeMOpaHa, IMTOIUIa3Ma,
TUTACTH/Ibl, MUTOXOHAPHH, BAaKyOJIH. XPOMOCOMBI. YCTPOMCTBO YBEIMUYUTEIBHBIX NMPUOOPOB U
npaBuia paboTsl ¢ HUMH. [IpuroroBieHue MukpornpenaparoB. M3yueHue KIETOK pacTeHUH U
KUBOTHBIX Ha MUKpOTpernaparax W ux onucanue. KieTkw, TkaHu U opraHbl. 3yueHue



OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHu3MOB. MeTO/Ibl H3yUEHHUS KUBBIX OPraHU3MOB:
HaOII0/ICHUE, U3MEPEHUE, YIKCIICPUMEHT.

Jlabopamopuvie u npakmuyeckue pabomol

1. 3HaKOMCTBO C MUKPOCKOTIOM.

2. PaccmaTpuBaHme 101 MUKPOCKOTIOM ITy3BIPHKOB BO3/IyXa.

3. PaccmarpuBaHue 1MOJ MHUKPOCKOIIOM KIIETOK OJHOKIETOYHBIX W MHOTOKJICTOYHBIX
OpraHU3MOB.

Onvimul, 8binoiHsembvle 8 0OMAUHUX YCIOBUSX

BeolpanuBanue mieceHu Ha xjeoe.

3. Kuzneoeamenvnocms op2anuszmos.(25 uacoas).

Poct u pasButrue opranusmoB. PasmHOKeHHME OpraHu3MoB. becronoe u T10JI0BOE
pasmHoskenue. [lomoBwie kineTku. OmnogoTBopeHue. M3ydeHne opraHoB BETKOBOTO PAaCTEHUSI.
BereratuBHOE pa3zMHOKEHME KOMHATHBIX pacTeHui. [Iponecchl KU3HEAEATETbHOCTH PACTCHUM:
nutanue, ¢orocunte3. Ilutanme xuBOTHBIX. [IpucrnocoOneHuss >KUBBIX OpPraHU3MOB K
pa3IMYHBIM cpefaM oOuTaHus. B3auMoCBSI3b OpraHM3MOB U OKpyKawuied cpeasl. Pounb
MUATaHUSI, TPAHCIIOPTA BEIIECTB, YAAJICHHUS MPOJYKTOB 0OMEHA B KU3HENEATCIbHOCTH KIETKH U
opranu3ma. OCOOEHHOCTHM XHMHUYECKOTO COCTaBa HUBBIX OPraHU3MOB: HEOPTraHWYECKHWE U
OpraHWYECKHE BEIEeCTBA, UX POJIb B opraHusme. [Iporiecchl Ku3HENEATEILHOCTH OPraHU3MOB.
Perynsumst mporteccoB skusHenesTenbHOCTH. OOMEH BEIIECTB W TMPEBpAIlleHWE JHEPTUU —
MPU3HAK JKUBBIX OpraHu3MoB. [lumieBsie cBsi3u B skocucteMe. Cpefa — MCTOYHUK BEIIECTB U
sHeprur. Posb npIXaHus B KU3HEEATETLHOCTH KIETKA U OpraHu3Ma. MeTo 1bl N3y4eHUsI )KUBBIX
OpraHU3MOB: HAOJIOICHNE, U3MEPEHUE, IKCIIEPUMEHT.

Jlabopamopusie u npakmuueckue pabomoi

1. Uzyuyenue ctpoeHust ceMeHu ¢acoiu (ropoxa).

2. PaccmaTpuBaHue KOPHEH pacTeHUH.

3. YX0/1 32 KOMHaTHBIMU PACTECHUSMU U aKBaPUYMHBIMHU PHIOKAMU.

4. HabGmroieHHe 3a pacxoI0M BOBI M SJIEKTPOIHEPTUH B IITKOJIC.

Onvimul, gbinoiHsemvle 8 00OMAUHUX YCIOBUSX

1. N3y4yenue ucnapeHus BObI JIUCTHSIMHU.

2. VI3ydeHue HanpaBiieHUs POCTa KOPHSL.

6 KJIACC 2023-2024 YYEBEHBIH 10
Hayka o pacrenusix — 06oTaHuka. (64)

[TonaTre OMOJOTMU KaK HAayKH, YTO TaKO€ «IApPCTBO», KU3HEHHBIC (OPMBI PaCTCHUH,
O0OTaHHMKa KaK HayKa O PacTEHHUSX, TUKOPACTYIIHE, KYIbTypHBIC, IEKOpPaTUBHBIC, KOPMOBHIC,
JICKApCTBEHHBIE PACTCHMS, TCHEPATHUBHbIC M BErCTaTUBHBIC OpPraHbl, BBICIIME W HU3IIUE
pacTeHus, CHOpPOBBIE, IIBETKOBBIC, CEMEHHBIC pacTeHHs, opraH. [loHsATHEe >KU3HEHHOW (GOPMBI
pacTeHHuii; KU3HEHHbIE (OPMBI PACTEHUM: JepeBO, KYCTaApHUK, KyCTapHUYEK, MOJYKYCTapHUK,
TpaBa. KieTka kak OCHOBHasi CTpYKTypHasi equHuLa pacteHus. CTpoeHHue pacTUTEIbHOU KIETKU:
KJIETOYHasi CTEHKa, SApO, LMUTOIIa3Ma, BAaKyOJIH, IUIACTUIbL. JKU3HEAESITeNbHOCTh KIIETKH.
Jenenne kietku. Kierka kak xwuBas cuctema. OCOOEHHOCTH pacTUTENbHOM KieTkH. [ToHsATHE O
TKaHU pacTeHUM. Buapl TkaHel: OCHOBHAs, IIOKPOBHAs, IPOBOIALLIAsL, MeXaHUudecKas. [IpuunHbl
MOSIBJIEHUs TKaHEW. PacTeHWe Kak LEIOCTHBIM XHWBOM OPraHU3M, COCTOSIIUMKA M3 KIETOK U
TkaHed. CeMsl Kak opraH pa3MHOXEHHUs pacTeHuil. CTpoeHue CEeMEHHU: KOXypa, 3apOoiblll,
sHAocnepM, cemsinoau. CTpoeHue 3apopliia pacteHus. JByA0dbHbIE U OJHOIOJIbHBIE PACTEHUSI.
[Ipopactanue cemsiH. [IpopocTok, 0COOEHHOCTH €ro CTPOCHHUS. 3HAYCHHE CEMSH B MPUPOJIE H
YKU3HU 4YeJIOBEKa. 3HAU€HHE BOJbI M BO3AYyXa JUISl MPOPACTaHUs CEMsIH. 3allacHble MUTATEJIbHbIE
BelllecTBa CeMeHM. TemmepaTypHble yclIOBHs npopacTtaHus ceMsiH. Ponb cBeta. Cpoku mocesa
CEMSIH.

Opranbl pacTeHuii. (6



Tunsl KOpHEBBIX cucTeM pacTeHU. CTpoeHne KOpHS — 30HbI KOPHS: KOHYC HapacTaHUs,
BCACBIBAHMS, MIPOBEACHUS, ACIIEHUs, pocTa. POCT KOpHs, reoTponusM. BUION3MEHEHHsT KOPHEN.
3HavyeHHe KOPHEH B IPUPOJE.

[TobGer kak cnoxnas cucrema. Crtpoenue mobOera. CrpoeHue mnouek. BereraruBHas,
LBeTOYHas (reHepaTuBHas) Nouku. Pa3Butve M poct mnoberoB u3 mnouek. l[lpumunka u
nacelHKoBaHMe. Crisiiue NOYKH.

Buemnee crpoenue smcrta. BHyTpenHee crpoenue sucra. TuIbl KUIKOBAHUS JIMCTHEB.
CrpoeHre W (QYHKIMM YCTHUIl. 3HAYCHWE JIMCTa IS pacTeHus: (OTOCHHTE3, HCIApeHUE,
razoo0meH. Jlucromnan, ero poJib B )KU3HU PacTeHUs. BUIOM3MEHEHNS JINCTHEB.

Buemnee crpoenue crebnsi. Tumbl crebneil. BHyTpenHee crpoenue crebmst. OyHKIUH
crebiisi. Bunonzmenenus cte0s y Hal3eMHBIX U TIOJI3EMHBIX TOOETOB.

[IBeTok Kak BUIAOW3MEHEHHBIN YKOPOUEHHBIN MOOET, pa3BUBAIOLINICS U3 T€HEPaTUBHOMN
nouku. CtpoeHue 1BeTka. Poib IBETKa B JKU3HM pacTeHUs. 3HAYEHHE MECTUKAa M THIYMHOK B
userke. Cougerusi, X pasHooOpasue. L{Berenue u onpuieHue pacteHuil. OnpuieHNE KaK yClIOBUE
OII010TBOpeHUs. THUMbI onblIeHUS (MEpeKpECTHOE U caMoonbUieHKe). [IepeHOCUMKN MbUIbLIBL.
Berpoonsuienue.

Crpoenne minona. PasHooOpasue mionoB. L[BeTkoBble (HOKpPHITOCEMEHHBIE) PACTEHHUS.
Pacnipoctpanenue mio0B U ceMsiH. 3Hau€HUE IJI0JI0B B IPUPOJIE U KU3HU YEJIOBEKa.

OCHOBHBIE TPOIIECCHI JKU3HEEATETLHOCTH pacTeHuii. (6 1)

Bona kak HeoOxoauMoe ycloBHE MHUHEPAIbHOTO (MOYBEHHOro) nmuTaHus. M3BneueHue
pacTeHHeM H3 TMOYBBl PACTBOPEHHBIX B BOJE MMHEPAIbHBIX cosiell. DyHKIUS KOPHEBBIX
BOJIOCKOB. Ilepemelenrie BOJbI W MHUHEPAJbHBIX BEIIECTB [0 PACTEHHIO. 3HAUYECHUE
MUHEPAJILHOTO (MMOYBEHHOI0) MHUTAaHUA. THMBI yAOOpeHWH W UX POJb B JKU3HH PACTCHHUS.
DKOJIOTHYECKHE TPYIIbI PACTEHH 110 OTHOIIECHHUIO K BOJIe Y CIIOBUS 00pa30BaHUsl OPraHUYECKUX
BEIIECTB B pacTeHUHW. 3eNéHble pacTeHuss — aBTOTpodbl. ['erepoTpodbl Kak TOTpEOUTENH
TOTOBBIX OPraHMYECKHX BelIeCTB. 3HaueHHe (GoTocuHTe3a B mpupoie Poib IpixaHus B KHU3HU
pactenuii. CpaBHUTENbHAS XapaKTEPUCTHUKA TMPOIECCOB nbixaHus W ¢oTocuHTe3a. OOMeH
BEIIECTB B OpraHU3Me KaK Ba)KHEHIIMI NMpHU3HAK >KU3HU. B3anMOCBS3b IPOIECCOB ABIXaHUSA U
¢doTtocunTeza PasMHOXeHHE Kak HE0OXOIMMOE CBOWCTBO JKM3HM. THUIBI Pa3MHOMKEHUS:
Oecrionoe U moJjioBoe. becnonoe pa3MHOKEHHE — BETeTaTHBHOE U Pa3sMHOXKEHHE CIIOPaMH.
I'maBHass 0COGEHHOCTH MOJOBOTO pa3MHOKEHHS. OCOOEHHOCTH OIUIOJOTBOPEHHUS Y I[BETKOBBIX
pactenuil. JIoitHoe orogoTBopeHue. Jloctuxkenus oredectBeHHoro yuéHoro C.I'. Hapammna
XapakTepHble YepThl MPOIIECCOB POCTAa M PA3BUTUS PaACTEHHM. OTarbl HHIUBUAYAIBHOIO
pa3BUTUS pacTeHHA. 3aBUCUMOCTbH IIPOLIECCOB POCTa U Pa3BUTHUSL OT YCIOBUN Cpellbl OOUTAHUSL.
[leprogu4HOCTH TPOTEKAHUSI KU3HEHHBIX MporeccoB. CyTOUHbIE U CE30HHBIE PUTMBI.
Okonorudeckue (akTopbl: abWoTHUECKHe, OUOTHYECKHE, AHTPOIOTEHHbIE, UX BJIHUSHUE Ha
KU3ZHEJCATEIbHOCTh PACTECHUIA.

MHuoroo6pa3ue 4 pa3BUTHE PACTUTEILHOI0 MUPA.

(10 g)

[IpoucxoxxaeHne Ha3BaHUW OTAEIBHBIX pacTeHuid. Knaccubukanusa pactenuil. Bun kax
enuHuna knaccudukanuu. Ha3sanue Buma. ['pynmer napctBa Pactenus. Ponb cuctematuku B
U3Y4YEHUU PaCTCHUU

OOmas xapakrepuctuka. CTpoeHue, pa3MHOXKeHHe Bojopocieil. PazHooOpasue
Bojopocneil. Otnensr: 3enénsle, Kpacuele, bypsie Bomopocnau. 3HaueHuUe BOJOPOCIEH B
npupone. Mcnosb3oBaHne BOAOpOCHEN 4YeEIOBEKOM MOXOBUIHBIE, XapaKTEPHBIE  UYEPTHI
crpoeHus. Kunaccel: Ileu€éHounuku wu JlucrocreOenbHble, HMX OTIUYUTENIBHBIE YEPTHI.
PazMHoxeHune (6ecnojioe M IMOJIOBOE) M Pa3BUTHE MOXOBHUIHBIX. MOXOBHIHBIE KaK CIIOPOBBIE
pacteHus. 3HaUCHHE MXOB B IPUPO/IE U KU3HH yesioBeka. MoxoBuHbIe 3a0aiikaibCKOTO Kpasi.

XapakTepHble YE€pThl BBICUIMX CIOPOBBIX pacTeHMH. YepenoBaHUE IOJIOBOTO H
0ecroyioro pa3MHOXEHHUs B LIMKIIE pa3BuTus. OOmIas xapakTepucTika otaenos: IlnaynoBuansle,



XBouieBuaHble, [lamOpOTHUKOBUAHBIE, WX 3HAY€HHWE B TMPUPOAE M IKU3HU UEJIOBEKA.
[IpencraBuTeny, npouspacTarolive Ha TEPPUTOPUN 3a0alKaIbCKOIO Kpasi.

OOmiast xapakTepuCTHUKa T'OJOCEMEHHBIX. PacceneHne rojJoCeMEeHHBIX IO MOBEPXHOCTH
3emmu. OOpa3oBaHume CeMsIH Kak CBHJCTEIBCTBO 0OJie€ BBICOKOTO YPOBHS Pa3BUTHA
IOJIOCEMEHHBIX [0 CpPaBHEHUIO CO CHOPOBbIMU. (OCOOEHHOCTH CTPOEHHUS M Pa3BUTUSA
npeacTaBuTeNel Kilacca XBoiHbIe. [ooceMeHHbIe Ha TeppuTOpun 3abaiikanbckoro kpas. Mx
3HAYEHUE B MPUPOJIE U KU3HU YeJIOBEKa

Oco0OeHHOCTH CTPOEHUS, pa3MHOXKEHUsSI U pa3BuUTHS. CpaBHHUTENbHAs XapaKTEpUCTHKA
IIOKPBITOCEMEHHBIX M TOJIOCEMEHHBIX pAacTeHUH. boisiee BBICOKMH ypPOBEHb DPa3BUTHS
MIOKPBITOCEMEHHBIX II0 CPaBHEHMIO C TOJIOCEMEHHBIMHU, JIydyllas MPUCIOCOOIEHHOCTh K
pa3NMYHBIM  YCIOBHSIM  OKpyXaromed  cpensl.  PasHooOpasme — JKM3HEHHBIX  (opMm
MOKPBITOCEMEHHBIX. XapaKTepUCTHKa Ki1accoB JIBynonbHbIle 1 OQHOIO0IbHBIE PACTEHUS, UX POJIb
B IIPUPOJIE U KU3HU yesnoBeka. OXpaHa peIKUX U UCUYE3al0INX BUJIOB

O6mras xapakrepuctuka. CemeiicTBa: Po3onBernsie, MoTbuibkoBEIE, KpecTorBeTHsle,
[Tacnénosble, CnoxxHouBeTHbIE. OTIMYUTENbHBIE TPU3HAKU CEMENUCTB. 3HaU€HUE B IPUPOJIE U
XKU3HU yenoBeka. CelnbCKOX03HCTBEHHBIE KYJIbTYPbI

O6mas xapakrtepuctuka. CemeiictBa: Jluneiineie, JlykoBbie, 3maku. OTIMYUTETHHBIC
NpU3HAaKd. 3HAuYeHHWE B NPHUPOJE, HKU3HM 4YesnoBeka. [OTOBHOCTH K  mepexoay K
caM000pa3oBaHUI0 HAa OCHOBE Yy4eOHO-TIO3HABATEIHLHONW MOTHBAIIMK B XOJ¢ padOThl HaJ
npoektoM. PopMHUpOBaHHE CIHOCOOHOCTH K CAMOPA3BUTHUIO, JIMYHOCTHBIX MPEACTaBICHUI O
LIEHHOCTHU MpHpoibl. VIcKitounTenbHas pojib 371aKOBBIX pacTeHUMN

[Tonsite 06 sBomonuK kuBoro mupa. Ilepebie odutarenu 3emmnu. VMctopusi pa3BuTHs
pactutensHOro mupa. Beixoa pacteHuil Ha cymry. XapaKTepHble 4epThl MPUCIIOCOOIEHHOCTH K
HazeMHOMY 00pa3y >ku3Hu. H.M. BaBmwioB o pe3ynbrarax 3BOJIONWN PACTECHUH, HANPaBJIsSEMOM
yesnoBekoM. OXpaHa peIKuX U UCUE3ar0IIUX BUIOB.

HcTtopus npoucxoxaeHus KyJabTypHbIX pacTeHU. 3Haue€HUE UCKYCCTBEHHOTO O0TOOpa U
cenekiui. OcoOGHHOCTH KyJIbTYPHBIX pacTteHuid. LleHTpsl mx mpoucxoxneHus. PacceneHue
pactrenuii. CopHble pacTeHusi, uX 3HadeHue. [IperncraBuTenu  KyJabTYpPHBIX  PacTEHHI
3alaiikasbs.

Hapsr Craporo Csera (ImmeHuIla, poxb, KamycTa, BUHOTpajn, 6aHaH) u Hooro Caeta
(kapTodenb, TOMaT, ThIKBA). McTOpHs U LIEHTPHl WX MOSBJICHUS. 3HAUYCHHUE PACTCHHM B KU3HU
YeJI0BEKa.

Ipupoanbie coodiecrna. (3 1)

[Tonsatue o mpupomHom coobOmectBe (OmoreoreHo3e, 3kocucteme). B.H. Cykaué o
CTPYKTYpe MPHUPOIHOrO cooluiecTBa U (YHKIIMOHATHHOM YYaCTUHU JKUBBIX OPraHU3MOB B HEM.
KpyroBopoT BemiecTB M NOTOK 3HEPIHMM Kak IJIABHOE YCJIOBHE CYHIECTBOBAHMS MPHUPOIHOIO
coobmiectBa. COBOKYITHOCTH KMBOTO HACEICHHSI PUPOJHOTO coodIiecTBa (OHoeHo03). Y cioBus
cpenbl oobutanus (ouoTom). Postk pacTeHuid B MPUPOIHBIX COOOIIECTBAX.

SlpycHOoe cTpoeHHe MPHUPOJHOTO COOOIIEeCTBa — HAA3EMHOE M TOJA3eMHOE. Y CIOBHS
oOuTaHusi pacTeHHil B 6uoreorieHo3e. MHorooopasue ¢popM KHUBBIX OPraHU3MOB KaK CJIE/ICTBUE
SIPYCHOTO CTPOEHUS MPUPOTHBIX COOOIIECTB

[Tonsite o cmMeHe mMpUPOAHBIX cooOuiecTB. [IpUUMHBI CMEHBI: BHYTPEHHHE U BHEILIHUE.
EctecTBeHHBIE U KYNbTYypHBIE IPUPOAHBIE COOOIIECTBA, MX OCOOEHHOCTH U POJjib B Ouocdepe.

Heo0xoauMocTh MEpONIpHATHI IO COXPaHEHHIO TPUPOTHBIX COOOIIECTB.

3akpenJienue. (4 4)

[ToBTOopenue marepuana: ['maBa 1- Hayka o pacTeHHsX — OoTaHuka; [maBa 2- oprasl
pacteHuil; I'maBa 3 — OCHOBHBIE MpOLECCHl JKU3HENEATENbHOCTH pacTeHuil; [naBa 4 —
MHOTr000pa3ue U pa3BUTHE PACTUTENBHOTO MUPA; [ 1aBa 5 — mpupoiHbIEe COOOIIECTBa.
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3oonocusn — nayka o scusomnoix. (5 u)

3oo050TMsl — cCHCTEMa HayK O J>KMBOTHBIX. Mopdonorus, aHatoMus, (QU3HOIOTHS,
9KOJIOTHSI, MAaJ€OHTOJIOTUs, 3ToJIoTUA. CXOJICTBO M pPA3IMYUE JKUBOTHBIX M PACTEHUH.
PaznooOpa3ue 1 3HaueHHE )KUBOTHBIX B IIPUPOJIC U KU3HU YEIOBEKA

Mecra  oOuTaHMs;  XWIOIHMYECTBO,  MApa3sHTU3M,  KOHKYPEHIIHS, CUMOHO03,
PacTUTENbHOSAHbIE, XMILHBIE JKUBOTHBIC, Majajieebl; Mapa3uT W XO34MH; OHMOLIEHO3,
9KOCHCTEMA, IUILEBbIE CBSI3U, IPOIYLIEHThI, KOHCYMEHTHI, PEAYLIEHTbI; KpYTOBOPOT BELIECTB.

Knaccugukamnus, cucteMarnieckue TpymIbl: HApCTBO, THII, KJIacc, OTPSl, CEMEHCTBO,
poJ, BUJ, NOMYJISALUS, apeall.

KpacHas xHura, 3anioBeJTHUK, OXpaHa KUBOTHBIX, IPSIMOE U KOCBEHHOE BO3JICHCTBUE
4eJI0BEKA Ha IIPUPOLY.

[IpoucxoxaeHue 30010ruu Kak Hayku. IJ1aBHbIE IEpBOOTKpbIBaTenu. Ponb skcnennnnii
B M3Y4YECHHUH )KMBOTHOIO MHpa. BaskHelume sramnbl pa3BUTHS HayKu 300510ruu B Poccun.

Cmpoenue mena scueomnvix (4 u).

Knerka, memOpana, nuTora3smMa, BakyoJlb, PO, XpOMOCOMa, OPraHOUAbI, KJIETOUHBIH
LEHTP.

Tkanu: snurennaibHble, COECIUHUTEIbHBIC, MBIIICUHbIE, HEPBHbIC; XPALIH, KOCTH,
CYXOJKUJIHS, CBSI3H, KPOBb; IJ1aJIKas MbIIIEYHAs TKaHb, OMEPEUHO-TI0JI0CcaTasl MbIIIEYHas! TKaHb;
HEUPOH.

Opranbl, CUCTEMBI OpPraHOB; OMOPHO-ABHUraTeNbHasA, AbIXaTelbHasl, MUIIeBapUTEIbHAS,
KPOBEHOCHAs, BBIJENUTEIbHAS, HEPBHAs, HSHJOKPHUHHAs, MOJIOBA; peduieKchl: Oe3yCIOBHBIH,
YCIIOBHBIN; UHCTUHKT; CHMMETpHSI: JIydeBasi, ABYCTOPOHHSIS.

Hoouapcmeo Ipocmeiiuue (5 u).

[ToamapctBo Ipocretimue; 0AHOKIETOYHBIE, KOJIOHHAIBHBIE, OPraHU3MbI, aMmeda MpOTeH;
KJIETKa — CaMOCTOSITEJIbHBI OPraHU3M; LIMTOIIa3Ma; JIO)KHOHOXKKA, COKPAaTUTENIbHASI BaKyoOJb;
pa3MHOKeHHE Oecrosoe; HUCTAa; pa3IpakUMOCTb.

XKryrukoHocupl; 6a3anbHOE TeNlblle, KJIETOYHBIN POT; COKpaTUTEIbHAs BaKyojb, SIpoO,
XJIOPOIUIACThI, THILNEBApUTENIbHAS BaKyojb; aBTOTpoGHOE U TeTepoTpo(pHOE MUTAHUE;
KOJIOHHUAJIbHBIE ()OPMBI; TIOUEPHHE KOJIOHUH; Pa3MHOXKEHHUE: OECI0JIOe U MOJIOBOE.

PecHnukm, TPUXOLMCTHI, KIETOYHBIM POT, KJIETOYHAS IJIOTKA, COKPATUTENIbHbIE BaKyOJIH,
Oecrionoe pa3sMHOXKEHHE, MOJI0BOI Mpoliecc, KOHbIOTallUs.

Crpoenue Tena undysopuu Tyenbku, CTpOCHHE BHYTPEHHUX opraHoB. llepeasuxenue
tena uHdy3zopuu. Peakuus Ha pa3apaxeHue.

Tunel NpocTeNIINX )KUBOTHBIX: CAPKOAOBBIE, KT'YTUKOHOCIBI, THPY30pUH, CHOPOBUKHU U
Ip. npocrermue-napa3utsl. JpesHue npocreimue. [{ucra, nu3entepusi, Maisapus, 3pUTPOLIMTEHI.

IToouapcmeo Muozoxnemounwte scusommusie (3 u).

[loguapcTBO  MHOTOKJIETOYHBIX  JKMBOTHBIX; THIl  KHUILEYHOIOJOCTHBIX; JIyyeBas
CUMMETpHUS; OKTOJAEpMa, SHTOJEpMa, Me30rJies, HEpBHAs CeTh, OE3YyCIOBHBIN peduiekc;
pa3apaKuMOCThb; pereHepalys; MOYKOBaHUE; pa3IeIbHONOIOCTD; repMadpOIuT.

XKuznennsle GopMbl, THAPOUIHBIC, TIOJUII, MEAY3a, KOPAJUIOBbIE MOJIHIbI, CIIU(OUTHBIC
MeEJy3bl.

Tun: ITnockue uepsu. Kpyznvie uepsu. Konvuamoie uepeu (6 u).

Tun Ilnockue depBU; ABYCTOPOHHSS CUMMETPHUS; KOXHO-MYCKYJBHBIM MEIIOK;
MIapEHXUM; TJIOTKA, CPEIHSASA KHILIKA, TOJOBHBIE HEPBHBIE Y3JIbI, IIPOJI0JIbHBIE HEPBHBIE CTBOJIBI,
Oprasbl OCS3aHMsI; MY)KCKas I0JIOBasi CUCTEMa: CEMEHHUKH, CEMSIPOBOJIbI; KEHCKasl I0JIOBAs
CUCTEMA: SIMYHUKH, IULIEBOABI; Kilacc PecHUYHbIE YepBHy.

Knace Cocanbiiuku (Tpemaroibl); kiacc JIeHTOUHbIe yepBHU (L1€CTObI); SHAONAPA3UTHI;
Mapa3suTU3M; IUKJI PA3BUTHS; IaPA3UT; IPOMEKYTOUHBIN XO391H, OKOHYATEIbHBIA XO351H.

Tun Kpyruble uepBu; Kjlacc HEMATO/Ibl; TUIOJAEPMA, KYTHKYJIa, KOKHO-MYCKYJIbHBIN
MEUIOK; aHaJIbHOE OTBEPCTUE; HEPBHBIE CTBOJIBL; PA3/A€IbHONOIOCTb.

Tun Konpuatsle uepBu: K1acc MHOTOIETUHKOBBIE YEPBH;, Ki1acc MaJloIeTHHKOBbIE
YepBHU; CETMEHTHI (KOJblla), BTOPUYHAS MOJIOCTh Tena(leaoM), Me30/AepMa, THIPOCKEIET,



[ApONOANH, MBIIILBL: IONEPEYHbIE, NPOAOJIbHBIE, XUTUHOBBbIE 3YyOIbl, BBIACIUTEIbHBIE
TpyOOUKH, HEPBHBIE Y3JIbl, TAPHBIA OPIOIIHON HEPBHBIN CTBOJL.

Krnacc ManoueTnHkoBble YEpBU; IIETUHKH, KEJIE3UCThIE KIIETKHU, MYCKYJIaTypa; IJI0TKa,
MUIIEBO, 300, MYCKYIJIBHBIH KEITYIOK, 3a/IHSs KUILIKA, CBETOUYBCTBUTEIIbHbIEC KIICTKH.

BuyTpenHee u BHelIHee cTpoeHue Tena Tuna Koibuarele YepBr Ha IpUMEPE JOXKAEBOIO
4yepBsl. 3aKperieHue YMEHU paboThl C MUKPOCKOIIOM, MUKpPOIIpernapaTamH.

Tun Monmtocku (6 u).

Tun Momttocku, win Msrkorensie; JBYCTOPOHHEE-CUMMETPUYHbBIE, aCUMMETPUYHBIE;
nepjaMyTp, TrOJioBa, HOra, MAaHTHS, MaHTUNHAs NOJOCTb, TEpKa, KaOpbl; HE3aMKHYTas
KPOBEHOCHAs CUCTEMA; INUMHKA-TIapyCHUK.

Knacc bproxoHorme MOJUIIOCKM, WM YJIUTKH: OOJIBIIOW NPYAOBUK, TOJBIA CIIU3EHB;
rojioBa, HOra, MEUIKOBUIHOE TYJIOBHUIIE, MaHTHUS, TepKa, MAHTHUHHAs MOJOCTb, JieBas IOYKa,
HEpBHBIE y3JIbl; FepMappPOAUTHI.

Knacc JIBycTBOpuaThle MOJUIIOCKM; TE€JIO JIBYCTOPOHHEE-CUMMETpUYHOE; Ouccyc,
cU(OHBI, MYCKYJIbI-3aMbIKaTeN, 3yObl, 3aMOK; >KMBOTHbIC-QUIBTPATOPHI; 3Ka0pbl, cepAlle, ABa
npejcepaus, KelyloueK, Mapa MOoYeK, TPU Napbl TAHIJIUEB, HEPBHBIA CTBOJI, IEPIAMYTp,
AKEMUYT; TMYUHKA-T1apYCHUK.

BHemHee u BHYTpeHHEE CTpPOEHME Teja JABYCTBOPYATBHIX MOJUIIOCKOB. 3aKperuieHHe
yMEHUU paboTBhl C MUKpOMpEnapaTaMH, 3aKpeIUIeHHe YMEHUW paboThl ¢ OHWOJOTHYECKUM
PUCYHKOM.

Knacc ['0J10BOHOTHME MOJUTIOCKH; POTOBBIE€ YETIOCTH, MYCKYJIMCTas TJIOTKA, S3bIK, TEPKA,
SIIOBUTHIE CIIIOHHBIE JKEJe3bl, YEPHUJIbHBIN MEIIOK; MO3T; 3aMKHYTas KPOBEHOCHAas CHCTEMa;
MOJIOBOM TUMOP(HU3M, criepMaToophI.

Tun Ynenucmonozue (7 u).

Knacc pakooOpa3zHbie; xecTkasi KyTUKYJIa — MMaHLIUPh, JUHBKA; TOJIOBOTPY/b, OPIOIIKO,
HOTOYEJIOCTH, XOAWJIbHBIE HOTH, KJICIIHM; CMEIIaHHas IOJIOCTh Tella, reMosiuMda, 3eleHble
JKeJe3bl; OKOJIOTJIOTOYHOE HEpPBHOE KOJbLIO, OpiomiHas HEepBHAs LEMOYKa; CIIOXHBIE
(daceTounslie) Ti1a3a.

Knacc IlaykooOpa3Hble; TOJOBOrpyAb, OpIOIIKO; JIETKHE, Tpaxeu, XeJIHIEepHl,
HOTOLIYNAJIbLIA, XOJWUJIbHBIE HOTH, MPOCThIE IVIA3KA COCYILIMM pPOTOBOW armapar; NayTHUHHbBIE
00poIaBKU, TAyTHHA; BHEKUIIIEUHOE MMUIIEBAPEHHUE, MATIBIIUTUEBbI COCYIbl; KOKOH.

Knacc Hacekomble; XUTHHOBas KyTHUKYJa; TOJOBa, Ipylb, OPIOIIKO, CIOXKHBIE TJa3a,
MPOCThIE TJIa3KH, Mapa YCUKOB, TPU Mapbl HOT, KPbUIbS; HOTM — XOJWJIbHBIE, MpbIraTelIbHbIE,
IJIaBAaTEJIbHbIC, KOIATEIbHBIC;, JKEIIYJAOK IKEBATEIbHBIM; TpaxeW, [bIXajblla; KPOBEHOCHAs
CUCTEMA HE3aMKHYTasl; MAJILIIUTUEBBI COCY/IBI.

Henonnoe mpeBpamieHue: 5o, JUYUHKA, B3pociioe Hacekomoe (oTpsiabl CTpeKo3sl,
[Ipsmoxpsuibie, PaBHOKphIIBbIe, Kitombl); mosiHOE mpeBpamieHue: SHI0, JTUYMHKA, KyKOJIKa,
B3pOCIIOe HaceKoOMOoe (oTpsibt Yeuryekpolible, ’KecTKokpbLbIE, JByKpbLIBIE,
[lepennoHYaTOKpHLIBIE).

OOuiecTBeHHBIE HaceKOMble. MenoHOCHas Imyena, pabouas myena, Marka, TPYTHH;
TYTOBBIH IIENKONPS; TPeHA, KOKOH, IIENIK, MEJIOBBIN 3001K, Mel, BOCK, COTHI, Iepra; MHCTUHKT.

Metonet  OOpbOBI ¢ BpeOHBIMH  HACEKOMBIMU:  (pu3Mueckue, XUMHYECKUE,
arpoTeXHU4ecKre, ONOJIOrHUecKHe.

Tun Xopoosvie (6 u).

becuepennble; depenHble, WM I03BOHOYHBIE, OCEBOM CKEJNET, XOpJAa; DSHTOJEpMa,
JKTOJIepMa, Me30/lepMa, HepBHas TpyOkKa, MuUIIEeBapUTElIbHAs TpyOKa, TJIOTKa, XKaOepHbIe
OTBEpPCTHUS; BTOPUYHOPOTHIE, [BYCTOPOHHE-CUMMETPUYHBIE; AHAJIBHOE OTBEPCTHUE; CEPILE,
ocs3aresbHble KJIETKH, CBETOUYBCTBUTENbHbIE TJIa3KH, KAaWUIAPHI, BbIICIUTENbHBIE TPYOOUKH;
SMYHUKH, SULEKIETKH, CCMEHHHUKH, CIIEPMATO30UIbI.

XpsieBble pbIObI, KOCTHbIE pPBIObI; BHYTPEHHHMM CKeJeT, Xpsll, KOCTh; T0JIOBA,
TYJOBUIIE; XBOCT; KOXa, 4Yellys, CIM3UCTBIE >KEJE3bl; OTBEPCTHS: AaHAJIBHOE, MOYEBOE U



MOJIOBOE; IUJIABHUKHU: HENapHble W TapHble; OOKOBas JMHUS; YENIOCTH, HO3JpH, TIJja3a,
BHYTPEHHEE YXO.

[To3BoHOUHUK, peOpa, MO3TOBOM Yeper, CKEIEeT HEMAPHBIX U MAPHBIX IUIABHUKOB, CKEIIET
MOSICOB, CKEJIET CBOOOIHONW KOHEYHOCTH; IUIABATEIBHBIA ITYy3bIPh; IBYXKAMEPHOE CEpile H3
MIpeACEepaUs U XKEITYJOUYKOB; TOJIOBHON MO3I: IIEPEIHUM, IPOMEKYTOUYHBIM, CPEIHUM, MO3KEYOK,
MPOJOJITOBATHIM, CIIMHHON MO3T; IOYKH, MOYETOUHUKH, MOYEBOU MMYy3bIPb.

PaznenbHOMONBIC )KUBOTHBIEC; SIMUHUKH, UKPUHKH, MOJIOKH, CEMEHHUKH, CIIEPMATO30U/IbI;
YKUBOPOXKJICHUE, MUTPALIHS, HEPECT, HATYJ, TPOXOIHBIE PHIOBI.

Xpsmesble pbiObl  (akynbl, ckarbl); KoctHeie pwiObl:  Jlyuenepoeie (Kocrtuctsie,
Ocetpossie), Jlonactenepsie (Boskoapimammue, Kucrenepsie).

PeibosioBCTBO;  cenbaeoOpasHble;  aKKIMMaTH3alMs;  PhIOOBOACTBO  MPYIOBOE,
aKBapuyMHOE.

Knacc 3emnosoonvie, unu Amgpuouu (4 u).

Knacc 3emHoBomuble, Wi AMGuONHN; CTpOCHHE CKeleTa 3eMHOBOIHBIX, KPOBEHOCHAs
CHUCTEMa, TMHWIIEBApUTENbHAsA, BBIICIUTENbHAS, JbIXaTelbHas, HepBHas. [lmaBarenbHas
nepernoHka, bapabaHHast MeperoHKa, CIe3HbIE Kele3bl.

[MumeBapuTenbHas cucTeMa: JIBEHAALATUTIEPCTHAS KUIIIKA, TOHKUN KUIIIEYHUK, TOJICTHIN
KHUIIEYHUK, KJI0aKa; Ta3000MEH: JIerKue, BJIa)KHAs KOXa; KPOBEHOCHAs CHCTEMA: CepIre
TpexKaMepHoe (11Ba Mpeacepansi, OJNH KeTyA0UueK), ABa Kpyra KpOBOOOpaIleHUs, CMEIIaHHAas
KpPOBbB; MOJYIIApHs TIEPETHETO MO3Ta; XOJI0THOKPOBHBIC JKUBOTHBIC.

l'ogoBO# KWU3HEHHBIA WUWKIJ; OLEIEHEHUE; PAa3BUTHUE C IMPEBPAIICHUEM; CEMEHHUKH,
SIMIHUKW, UKPUHKH, TOJIOBacTHKU. OTpsiabl 3eMHOBOJHBIX: becxBocThie, XBocTatbie, be3sHorue;
pereneparusi.

Knacc Ipecmovixkarowuecs, unu Penmunuu (3 u).

Kiace Ipecmbikatomuecs (wiau PenTunmm); rojioBa, TyJOBHIIE, ABE Mapbl KOHEYHOCTEH;
cyxasl KO)kKa, poroBasi 4ellys; JIMHbKA; POTOBbIE IIUTKU; OOOHATEIbHBIE OpPTraHbl, MOJIBUKHBIE
BEKH; PETreHEepaIlis; MBIIIEIOK, aTJaHT, dMUCTPOodei; OTAENbI CKeleTa: MEeHHBINH, TYJIOBUIITHBIN,
KpEeCTIIOBBIN, XBOCTOBOM; pedpa, TpyaHast KJIETKa.

[IumeBapenue: CIOHA, JKETYJOYHBIA COK; SIOBHTHIA 3Yy0, SIOBHTBIC IKEJE3bI;
TEPMOJIOKATOP; TOpTaHb, Tpaxesl, OPOHXM; Iyrd AOpPThI, JIETOYHAas apTepus, CIHMHHAS aopTa;
MOY€EBas KMCIIOTA; KOI'TH; CIISTYKA.

Otpsaner:  SAmepunpl, 3men, Kpoxomunsl, Yepenmaxu; mpo3payHble pPOTrOBbIE BEKHU;
KOCTHBIA TaHIMph. [IuieBbie CBA3M; MSCUCTbIE TYObI, KOXHBIE >KENEe3bl, IOMOJHUTEIbHBIN
TEMHBIH IJ1a3; JPEeBHHUE PENTHUINU: KOTHIIO3aBPhl, TUHO3ABPhI, 3BEPO3YObIE; JKUBOE UCKOIIAaeMOe
— rarrepusi.

Knacce ITmuuywt (8 u).

[locrosiHHas Temneparypa Teja; MUTPALUK; KIIIOB, HAJIKIIIOBbE, MOKIIOBLE; KOMTYUKOBAs
kKeyesza; Mepbsi: KOHTYpHBIC, IYXOBbIE, MyX; CTEp>KE€Hb, OYHMH, OIaxaio, OOPOJIKH MEpBOTO H
BTOPOTO MOPAJIKA, KPIOUOUKH.

Cpacranue ¥ THEBMAaHUYHOCTh KOCTEH; CIIOXKHBIA KpecTell; KOCTH TpyOuarsle,
BO3/YIIHbIE TOJOCTH, OTKPBITHIA Ta3; MOKPBITbIE CKOPJIYNOW sila; LEeBKa, NpPsDKKA, KWJb,
rpyArHa; OOJBIINE IPYAHBIE MBIIIIIBI, TOAKITIOYAYHBIC MBIIIIBI, JUITMHHBIE CYXOKUITHUSI.

CrpoeHne W (QYHKIMH THUIIEBAPUTENBHON  CHUCTEMBI, JbIXaTEIbHOW CHUCTEMBI,
KPOBEHOCHOM CHCTEMBbl, HEPBHOM CHUCTEMBI; OpPraHbl YYyBCTB, CHUCTEMa OpPraHOB BBIIEICHUS.
OOMeH BelecTB MeXIy OPTaHU3MOM U CPEIOH.

Krytuku, unu xanasbl; O€NOK, JKEITOK; SHIEBOM 3y0; 3apOIbIIIEBbI AUCK; 000I0YKH:
CKOPJIYIIOBAas1, 3apOJbILIEBAsI; BEIBOJAKOBBIE U MITEHLIOBBIE ITUIIBI.

['ooBOM JKM3HEHHBIM LUKI: Pa3MHOXKEHUE, THE3IOBAHUE, MOCIErHE3J0BbIE KOUYEBKH,
MUTpali, 3UMOBKA; PHUTYaJIbHOE IIOBEJIECHUE, KOJIOHWW, HACH)KMBAaHUE, TOKOBAHHE, CMEHA
OTIEpEeHUs; oceJble, KOUYIOIIHe, nepeseTHhIe MITULIBL.



DKOJIOTUYECKHE TPYIILI 10 MECTaM OOWMTaHWsS: MTHUIIBI JIeCa, OTKPBITHIX MPOCTPAHCTB,
BOJIOEMOB, UX Tmo0Oepexkuid u O0JIOT; 1O crHocobaM THTAHUS: PACTUTEIBHOSIHBIC,
HaCEKOMOSI/IHbIE, XUII[HBIE, BCESTHBIC.

OXOTHHYBbE-TIPOMBICIIOBBIE, JOMAIIHUE MTULBI; OAHKUBCKas (KyCTapHUKOBas) KypHlia,
KpSKBA, CEPBIN I'yCh, CYXOHOC; apXEONTEPHUKC.

Knacc Mnexonumarowue, unu 3sepu (10 u).

JlunieBo# M YepenmHOil OTAEIbI TOJIOBHI; IIEPCTh; BUOPHUCCHI; KeEJe3bl: ClIe3HbIE, CAIbHBIE,
MOTOBBIC, MAaXy4HWe, MJICUYHBbIC; KPYIMHBIM M CIIOXHBIH TOJOBHOM MO3r; MapHbIE KOHEYHOCTH,
PaCIOJIOKEHHBIE TI0]T TYJIOBHUIIIEM.

CtpoeHue roJIoOBHOTO MO3Ta, CUCTEM OpraHOB: JbIXaTEJIbHOM, KPOBEHOCHOW, HEPBHOM,
MHIIEBAPUTEIBHON, BBIACIUTEIBHOM, ONIOPHO-ABUIATEIBHOM.

[InamenTa (meTckoe MeCTO), TMapHBIE CEMEHHHMKH, SUYHUKH; YXOJ 3a IMOTOMCTBOM,
MOJIrOTOBKA K 3UMOBKE, JINHBbKA, MUTPAIIH, CIISTYKa, 3UMOBKA; YNCIICHHOCTD.

PoroBeie  kOXHBIE  00pa3oBaHUs:  IIEPCTh, poTra, KOMbBITAa, KOI'TH, HOITH;
T epeHIpoBaHHbIE aJbBEOJISIpHBIE 3yObl; MIEUHblE Keses3bl; mnojakiacc llepBossepwu,
noakiacc Hacrosimue 3sepu: Husmme u Bricine.

Beicime, wim Ilnmanenrapueie, 3Bepu: Hacekomosinablie, Pykokpbuible, I['pbI3yHBI,
3aifieoOpa3Hble, XUIIHbIE 3BEPH; SITU300THH.

OcoOennoctu crpoenus Jlacronorux u KurooOpasusix. JIacTel, KUTOBBIH yC, HIeTUIbHBIN
amnmapar;

Ocob6enHoctu ctpoeHusi [lapHOo- W HEMAPHOKOMBITHBIX: pPOra, KOMBITA;, CIIOXKHBIA
KETYIOK, KBayKa, X000T.

OcobeHHoCTH CTpOeHUs, OOUTaHusl, TUTaHus. [IpuMaTel, 4eIOBEK pa3yMHBIN; CKIAJKH H
W3BUJIMHBI KOPBI TOJIOBHOTO MO3Tr'a; HOI'TH, JIMLIO; MUMHUKA, KECTHI.

Cpena obutaHus: Ha3eMHas, [MOYBEHHas, BOJHAs, BO3MYIIHAs; SKOJOTUYECKAs TPYIIa;
HA3eMHO-/IPEBECHBIM 00pa3 JKM3HM;, MJIEKONUTAIOIINE BOJHBIEC, POIOLIME U JIETAIOIIKE;
amanTuBHbIE yepThl. [loponbl 3Bepeid. 3HaueHUE 3BEpel B JKU3HU 4yeloBeka. [[omaiHue 3Bepw,
YKUBOTHOBOJCTBO, KPYITHBI POTraThli CKOT; KOHEBOJICTBO, OXOTHUYMI IMPOMBICEN, KJIETOYHOE
3BEPOBO/JICTBO; 3alIOBEHHUKH, 300IIAPKH, AKKJIMMATU3AIUs, PEAKKIUMATA3ALHU.

Pazeumue scusommnozo mupa na 3emne (1 u).

[Taneo3ol,  KallHO30HM;  DBOJIONHUSA,  OSMOPHOJOTUYECKHE,  IMAJCOHTOJOTHUUECKHE
JI0Ka3aTesibCTBa  HBOJIIOLMHU;  HACIEACTBEHHOCTb, W3MEHYMBOCTb, HMCKYCCTBEHHBId U
€CTECTBEHHBIN 0TOOP; CUCTEMATUYECKUE EAMHHUIIBI.

3aknrouenue (2 u).

O6001eHne U cucTeMaTu3anus 3HaHHi 1Mo Kypcy OMoJioruu B 7 Kiiacce.

Hrorosas koHTpoJibHAsA paboTa.

8 K/IACC 2023-2024 YYEBHBIH I'O/]

Opzanusm uenosexa. Oowguii 0630p(6 u).

Anatomusa. ®usuosiorus. ['uruena. CaHUTApHO-dMUACMHUOJIOTHYECKHUE CTAHIUU U
LEHTpBl. MeToabl UcCIeqOBaHUs: ONBIT, XPOHUYECKUN IKCIIEPUMEHT, PEHTTEH, YIbTPa3ByKOBOE
UCCIeIOBAaHUE, MOJETUPOBaHWE pPAOOTHl OPraHoB, KJIMHWYECKHE U  (U3UOJIOTUYECKUE
HCCIIEIOBaHUSL.

Yactu Tema. Ob6nactu tena. Buyrpennue opranel. Mermnbl. Ckener. Ilomoctu Tena:
OpromrHas, rpyaHas. MuekonuTatonue. Boiciive mpuMarsl.

CrtpoeHue KIETKH: OpraHbl KJIeTKd U uX ¢yHkuuu. CocTaB KJIETKH: HEOpTraHHYECKUE U
oprannueckue BemectBa. JHK, PHK, AT®, d¢epments, karamaza. Poct. PasBurue.
Bo36yaumocTsb.

TkaHM KHUBOTHBIX M YEJIOBEKAa: OJIMTEIHaJbHbIC, COCOUHHUTEIbHBIE, MbIIICUHbIC,
HepBHbIE. MpilieuHoe BojOkHO. Heitpon: Ttenmo, nennputhl, akcoH. Cunamc. Heiiporuus.
MeXKIIeTOUHOE BEIIECTBO.



Opranpl. CuctemMpl OpraHoB: HCIOJIHUTENIbHBIE, PETYIATOPHbIE. YPOBHM OpraHU3aLMU
OpraHu3ma: KJIETOYHbIN, TKAHEBBIA, OPraHHbIA, CUCTEMHBIN, OPraHU3MEHHbBINA, TOBEICHUYECKUN.
Pednekc. Penieniropel. ['opMOHBI. DHIOKPUHHAS CHCTEMA.

Onopno-oeuzamenvnasn cucmema(8 u).

Mpiiel. CKeneT: KOoCTH, Xpsiny, cBs3ku. KommakTHoe BemecTBo. ['yduaToe BemiecTso.
CoenuHeHUs KOCTEH: HENOIBUYKHBIE, TOTYIIOIBUKHBIE U ITOIBUKHBIE. CTpOEHuE cycTaBa.

Ckenet ronoBbl. CKelleT TYJIOBMINA: MO3BOHOYHUK (LICHHBIN, TPyAHON, MOSACHUYHBIH,
KPECTLIOBBIN U KOMMUUKOBBII), CTPOCHUE IT03BOHKOB, Ipy/Has KieTka (rpyauHa, pedpa). OTaensl
yeperna.

Ckener BEpXHMX KOHEYHOCTEH (JIOMATKH, KIIOYMIIA, TUIeYeBOM mosic, pyku). Ckener
HIDKHUX KOHEYHOCTEH (Ta30BbI€ KOCTH, Ta30BbIH MOSIC, HOTH, O€Apo, TOJIeHb, CTOIMA).

Pactsokenne. BeiBux. Ilepenomsl. IlepBas nomoms mnpu TpaBMax KOHEYHOCTEM:
HaJIOXEHHE IIUHBI, (QUKCALUS PYKU C MOMOIIBIO KOCBIHKH, (PUKCAlMs PyKH TOJIOK0 MUJDKAKa.
XoJIOAHBIN KOMIIpecc. [ UICcoBbIe MOBSA3KH.

I'mankue u ckeneTHbie MbImIbl. JKeBaTelbHbIE W MHMHYECKHE MBIIIIBI TOJIOBBI
JIpIxaTenpbHBIE MBI TYJIOBUIIA (MeXpebepHble, muadparma). CokpatumMoctb. CyX0oxKUIus.

Cuna MBIIIBL. AMIUIUTYA ABUXKEHUSA. MBIIIIBI-aHTarOHUCTHL.  MBIIIIBI-CHHEPTUCTHI.
Cratuueckast U quHamMu4deckas padora. CpeiHue (ONTUMaNIbHBIE) PUTM U Harpys3ka. Y TOMJICHHE.
PaborocnocobHOCTB.

Ocanka. Hapymenuss ocanku. Cox crombl. Ilnockocromme. Koppurupyromas
rumMHacTuka. [unoguHamus. TpeHUpoBOuHBIM 3¢pdekr. Cratuyeckue | JIUHAMUYECKHE
ynpaxHeHus. JlonuHr.

Kpoeb. Kposooopawenue (8 u).

KpoBs. TkaneBas >xuakocth. Jlumda, mrazma kpoBu. DopMeHHBIE 3JIEMEHTHI KPOBHU.
®arouurto3. AHTUred. AHtuteno. I'pynmnbl kpoBu. M3oanTurensl. Antutena. buonorunyeckas
COBMECTUMOCTh TKaHEU. ['pynmnoBas COBMECTUMOCTb KPOBH.

NMMyHUTET: KJIETOYHBIM, T'YMOpaJbHbIA, AKTUBHBI W TACCHUBHBIMA, €CTECTBEHHBIA M
HMCKYCCTBEHHBIN, BUIOBOM, HACIICACTBEHHBIN, MPUOOPETEHHBIH.

Crpoenne cepana. KpoenocHsie cocynbsl. KpoBooOpamenue. bonbinoi u Manbiii Kpyru
kpoBooOpamienus. Jlumba. Jlumbatnueckne kKanuuisipbl, COCYIbl U Y3JIbI.

ApTepuanbHOE KPOBSIHOE JABJIICHHE: BepXHee M HIkKHee. ['unepronus. ['mnoronus.
WNucynbt. UadapkT. [Tynsc. YacToTa cepaeuHbIX COKpaIeHUi.

ABToMath3M. CHUMIATHYECKUH H ONYXKJAaroNIui HEpBBL. ['yMopalbHas peryIsius:
aJipeHANIMH, aleTHIXOINH. AGCTHHEHIIHS.

TpenupoBanHoe u HeTpeHHpoBaHHOe cepaue. DyHkuuoHanbHas mpoba. CpenHee
3HauUeHUE pe3yNnbTaToB (YHKIHMOHAIBHBIX Mpo0. Jlo3upoBaHHas Harpys3ka. TpeHUpPOBOYHBIN
3¢ dexT.

KpoBoreuenue: kanwuisgspHoe, aprepuainbHoe, BeHo3Hoe. JKryr. 3akpyrka. /[laBsimas
MOBS3KA.

Hvixamenvnas cucmema(6 u).

JpixaTenbHas cuctema. Jlerounoe npixanue. TkaHeBoe npixaHue. OpraHbl JbIXaHUS:
JbIXaTeNbHBIE ITYTH, JIETKHE. JIerouHble My3bIPbKH — aJIbBEOJIbL.

Jlerounas u mpucteHouyHas 1ieBpa. llneBpanbHas mosocts. IlneBpanbHas XKUAKOCTH.
Huddy3us. ['emornodbun. AprepuanbHas KpoBb. BeHO3Hast KpOBb. ANBBEOISIPHBIN BO3AYX.

I'pynnas monocts. MexpeOepubie Mblmbl. Juadparma. JlpixarenbHble ABIKEHUS.
Monens [lonnepca. OMpuzema gerkux.

JIpIxaTenbHBINA IIEHTP TOJIOBHOTO MO3ra. Beiciiue ApIxaTeiabHble IIEHTPHI KOPBI OOJBIINX
MOJIyIIapHuil TOJIOBHOIO MO3ra. Perynsauus apIxaHusi.

I'punn. TyGepkyne3 nerkux. Pax nerkux. dmooporpadus. 3akanuanue. Braxxnas
yoopka. JKEJI. ['uruena aprxanus.

Yromnenue. Ynymenue. 3aBanuBaHue 3eMieil. OTek ropraHu. OJIEKTPOTpaBMa.
Oobmopok. Knuauueckas cmepTh. buonoruueckas cMepts. Peanumanmusi.



Iuweeapumenvnasn cucmema(8 u).

Oprannueckue BemiectBa. Butamunbl. MuHepanbHble BemiectBa. [lutarenbHbie
BelecTna. [IumieBple MpoayKThl )KMBOTHOTO U PACTUTENBHOIO IpoucXoxkaeHus. Hutparsl.

I'morka. Topramp. XKemunbiii my3sipp. Kemub. HeGo, HeOHBIH  A3BIYOK.
[InmeBapurensHeie xenesbl. [InmeBapurenbHbiil KaHal. TOH3UIUINT.

3y0: KOpOHKa, IieiKa, KopeHb. OManb. [lemenT. JleaTnn. 3yOHas myabna. Pe3ibl, KIbIKY,
KOpeHHBIE 3yObl. MOJIOUHEIE U TTOCTOSTHHBIC 3yObl. CMeHa 3y0oB. Kapuec.

Cmiona. Iltuanun. Kpaxman. I'mokoza. XKenynok. XKenymounsiii cok. Ilencun. Crnou
KEITyIKa.

Annenguuut. Kumeunslid cok. bpeiokeiika. Bopcunka. He3aMeHnMble aMUHOKHUCIIOTHI.
I'lmukxoren. Mouesuna. BopotHas BeHa. HuxHss monas BeHa.

UyBcTBO rojio/1a U HacklleHus. be3yciioBHbIN U yciaoBHBIN peduiekc. Perentops! s3bIka.
[InmeBoi KOPKOBBIM LIEHTp. BpemenHas cBs3b. Pexxum nuranus.

XKenynouno-kumeuynsie 3abosieBanus. Hacexomble-nepeHocunku Oosie3Hel. [nmcTHbIE
3a0osieBaHus, WH(pEKIHOHHBbIE 3aboneBaHus. YepBu-mapasutbl. IluieBbie oTpaBieHUS.
[IpombIBaHuME Kemmyaka.

Oomen eewgecme u Inepeuu(3 u).

Cramun oOMeHa BeIecTBa: MOATOTOBHUTENbHAs, KJIETOYHAs (TUTACTHYECKHil OOMEH,
SHEpPreTUUeCKUil 0OMEH), 3aKIIIOUUTENbHAS.

OcHoBHOM 00MeH. OOmuii 00MeH. DHeproTparbl. DHEProeMKOCTh (KaJOpHUHHOCTh
nuin). bammactaeie BemectBa. CyTOUHBIN paIlioH.

l'unoButamuuo3el. ['mnepButamMuHoO3bl. ABUTaMUHO3BL. «KypuHas cienoray. bonesnu
6epu-0epH, IMHTa, PaXUT.

Mouesvloenumenvrnasn cucmema(2 u).

[Touka. Kanumsipaerit kimy6odek. [lepBuanas mova. Bropuunas moua. KopKoBBIiA CIOH.
[Toueunsle nupamuabl MO3roBoro cios. [loueunas noxaHka.

OO6e3BoxkuBaHue opranu3ma. BomHoe otpaBnenuwe. ['mruena mnutanus. Kumieunas
nanouka. [T/IK OakTepuii KHIIIEUYHOHW MAaJOUYKH OTKPBITBIX BojoeMax. JKEeCTKOCTh W MSATKOCTh
BOJIBI.

Koorca(3 u).

Onunepmuc. epma. ['unonepma. Koxnsie penentopsl. Koxubie nurmenTsl. CanbHble U
MOTOBBIE Xkene3bl. Bonockl v HorTu. JKupHas, HopMalibHas1, cyxast Koxka. 3arap.

Tepmudeckuii oxor. Xumudeckuid oxor. OOMopoxeHue. CTpuUrylnuid JIHMIIAHN.
YecoTounslii 3ynenb. YecoTka.

TemnooOpazoBanue. Temnootnada. Tepmoperynsuus. 3akaauBaHUE: BO3IYIIHbIE U
COJIHEYHbIE BaHHBI, 0O0THpaHus, oOnuBaHus, aym. CoaHeuHbll oxor. TemnoBoil yaap.
ConuHeuHsli yaap.

SHookpunnaa cucmema(3 u).

Kene3pl BHelIHEW, BHYTpEHHEM M cMemaHHOM cekpenuu. Cekperbl. ['OpMOHBI.
DOHJIOKpUHHAsI CUCTEMA.

I'opmon pocra. ['unoduzapusie rurantel ¥ auiaunyTsl. KpetunusM. baszenoBa 0omne3Hb.
Cnusuctsrii orek. Uncynun. CaxapHblil quaber.

Hepeénaa cucmema

(5 u).

LentpanbHas HepBHas cuctema. Ilepudepuyeckas HepBHas cucrema. Peduekc.
Pe¢nexropnas nyra. [IpsMblie u oOpaTHbIe CBS3U.

CuMnaTu4ecKkuil 1 MapacUMIIATUYECKUI TOJOTAENbl aBTOHOMHOW HEPBHOM CHCTEMBI.
ConneuHoe cruierenue. biyxaaroomuii HepB.

Heliporopmonanbnas  perymsauus.  ['mnortamamyc.  Heliporopmonsl.  EnuHCTBO
T'yMOpaJIbHOM U HEPBHOU PETYIIALINU.

ITo3BoHOUHBIN KaHan. CIMHHO-MO3roBas KUAKOCTb. LlenTpanbHelii kanan. Cepoe u
0eroe BeIecTBO CIMHHOTO Mo3ra. MyHKIIMK COMHHOTO MO3Ta.



[Ipononrosareiii mo3r. Cpennuii mo3r. Moct. Mo3xeuok. Kopa u sgpa. bopo3asl u
n3BUIuHBL [Ipomexyrounsiii Mo3r. Iloiymapust roinoBHOro Mosra.

Opzanwvt uyecme. Ananuzamopui(5 u).

Anammzarop. CrnenmududHoCTh aHanmm3aropa. Wmmo3uu. BpoBu, BEKH, pPECHHIIBI.
I'mazuuue! yepena. CTpoeHue riasza.

JansHO30pKoCTh. bnmszopykocts. [IpoHnkaromee panenue rinaza. [lepas momoinb npu
MOBPEKJICHHUH IJ1a3.

HapyxHoe, cpennee u BHyTpeHHee yxo. Ilupamuel BucouHbix KocTeil. CTpoeHue yxa.
Penientopsl ciyxa — BOJOCKOBBIE KIIETKH.

Ocsi3aHue: TaKTWIbHBIE PELENTOPbl KOXH, PELENTOpbl MBI U  CYXOXWJIHHN.
OOoHsATenbHBIE KIETKH. BkycoBble KieTku. MukpoBopcuHku. Tokcukomanusi. BkycoBbie
cocouku. [TocneBkycue.

Ilogeoenue u ncuxuxa(6 u).

Bpoxnennele  ¢opMbl  moBeneHUs:  O€3yCIOBHBIE  peQIIEKCHI, WHCTHUHKTBI
(TOJIOKUTENbHBIE U OTPULIATENIbHBIE), 3ariedaTiieHue (MIMIPUHTHHT).

[IpnoOperenHbie (OpPMbI MOBEAECHUSA: YCIOBHBIN pediaekc, AUHAMHYEKUH CTEpPEOTHIL.
VY ¢10BHOE TOPMOIKEHHE.

CoH: ObICTpBIA M MeATUTENbHBIN. DnekTposHiedanorpad. CHoBunenus. Pexum cHa u
00IpCTBOBAHMSI.

®usnonorus BbICHIEH HEpBHOW pAesTenbHOCTH. llogco3Hanme. PedeBbie ILEHTPHI.
[To3HaBaTenbHbBIE POLIECCHI: OLIYIIEHUE, BOCIPUSTHE, TAMATh, BOOOpaKeHHE, MBIIITICHUE.

Bouss. Otanel BoneBoro akrta. BHymaemocts. HeratnBuszm. OMouuu: CTEHUYECKUE,
acTeHHYecKue. DMOIMOHAIbHbBIE peaklii. BHUMaHMe: MpoU3BOJIbHOE, HEITPOU3BOILHOE.

Pabotocnoco6HoCcTh. CTamum  pabOTOCTIOCOOHOCTH:  BpabaThIBaHWE, YCTOWYHMBAS
paboTOCIOCOOHOCTh, UCTOIICHUE. AKTHBHBIN ¥ TTACCUBHBIN OT/IBIX.

Hnoueuodyanvnoe pazeumue opzanuszma(7 4).

Sinexknerka. Cnepmarozoua. IlonoBeie XpomocoMmbl. OmionoTBopeHue. JKeHckas
noJioBas cucrema. Myxckas mosioBas cuctema. Co3peBaHue SHLIEKIETKH. MeHCTpyalus.

Benepuueckue 6onesnu: roHopes, cudunuc. Bupyc nmmynonedpunmra(BUY): cuaapom
npuoopereHHoro umMmmyHo pedummra( CITN ).

Poct u pasBuTHe: KaneHAapHBIA BO3pacT U Ouosiormueckuii Bo3pact. [lmoa. 3apossi.
[TonypocToBoit ckayok. OUIUMIITMHCKHUI TECT.

HapxorenHsie BeliecTBa: HUKOTHH, alIKOTOJIb, HAPKOTUKH, TOKCHUHBI. AOCTHHEHIIUA. Pak
nerkux. ['actput. SI3Ba >kenmynka u JIBeHaauaTurepcTHo kuiiku. Crmasmbel cocynoB. L{uppos
[IEYEHHU.

TemnepaMeHTBl:  MENAHXONUK, XOJIEPHK, (pIerMatuk, CaHrBUHHK.  Xapakrep:
SKCTpaBepThl U UHTPOBEPTHL. MHTEepeckl. CkionHocTH. CriocooHocTH. COBECTD.

[ToBTOpEHNE MPONUIEHHOTO MaTepuana. 3akperuieHue 3HaHWM 1o Kypcy Ouonoruu 8
kiacca. [ToarotoBka Kk UTOroBoi KOHTPOJIBLHOM paboTe.

9 KJIACC 2023-2024 YYEBHBIH 'O/l

Beeoenue ¢ ocnoswt oowen ouonozuu (2 u)

buonorus xak Hayka. Meronsl uccrnenoanus ouosnorun. CoBpemenHas ouomnorus. Pomib
OMOJIOTHH B MMPAKTUYECKON JESITENFHOCTH JTI0AeH. MeTo bl N3yueHuUs KUBBIX OOBEKTOB.

buonoruueckoe paznooOpasue. OOmme cBoiicTBa kuUBOro. (OCHOBHBIE KOMIIOHEHTHI
KUBOTO (OENKH, XHUPbl M HYKIEWHOBBIE KHUCIOTHI). OpraHu3Mbl B pa3HBIX cpedax KHU3HU.
Knetounoe paznoo6pasue. CucreMHOe pa3HOOOpas3ue KUBOTO. Y POBHU OpPraHU3aINN KU3HU.

OcHnosbl yuenus o kiemke (5 u).

W3 uctopun uumrtonoruu. KieTouyHoe CTpoeHHE OPTraHM3MOB Kak J0Ka3aTelbCTBO HX
pOJCTBA, €AMHCTBA KHMBOW MpHUpoabl. KiieTka — OcCHOBHas CTPYKTypHas W (YHKIIMOHAIbHAs
enuHUIla opranm3moB. Kierka kak Ouocucrema. PazHooOpasuwe KIETOK >XKHUBOM MPUPOMIBL.



OykapuoTel U HpOoKapuoThl. OIHOKIETOYHbIE M MHOTOKJIETOYHbIE oOpraHu3msbl. (CBoiicTBa
KIIETKH.

OOIHOCTh XUMUYECKOTO COCTaBa KJIETKH. Heopranwdeckne U OpraHUYeCKHe BEIIECTBA.
[Tonumepsl, MoHOMephl. OpraHuueckue BeIIecTBa, WX POJib B OpraHu3Me. AMHUHOKHCIIOTHI.
Crpykrypa u pynkiuu 6enkoB B kietke. @epMeHTsl, ux poiib. Hyknennossie kucnotel: JJHK u
PHK, ux ctpykrypa u pyaknun. Perumkarus.

Crpoenne KkiIeTKu: MeMOpaHa KJIETKH, IuToruiazma. CtpoeHne u QyHKIUH sapa. Tumsl
KIeToK. Bupycel — Hekiierounblie ¢opMmbl. HapyiieHuss B CTpoeHHH W (QYHKIIMOHHUPOBAHUHU
KJIETOK — OJIHa U3 IpUYUH 3a0o0seBaHui opranu3moB. OpraHou el kieTku: memOpanusie (O11C,
KOMIUIEKC [OJIbJIKH, JIM30COMBI, MUTOXOHIPHH, IUIACTUIbI) M HEeMeMOpaHHbIe (pubocoma,
KJIETOUHBbIM 1EeHTp). OCOOEHHOCTU CTPOEHUS PACTUTENIBHOM, JKMBOTHOW U OakTepHalbHOMN
KJIeTOK. OTHOKJIETOYHbIE U MHOTOKJIETOYHBIE OPTaHU3MBI.

[Tonsite 06 oOMeHe BellecTB: MeTab0IM3M, aHa0OIU3M, KaTaboJIM3M. DHEPrus KIETKH.
ATO, AID, AM®. Ilousarue o 6mocunrese 6enka. ['en — yuactox JIHK. I'enetndeckuit ko, ero
CBOMCTBa. DTarnbl OMocHHTE3a OejKa B KJIeTKe. TpaHCKpUIILUS, TPAHCIISIIIHSL.

[Tonsatue o d¢otocunrese. I[lepBuyHbIE U BTOPUYHBIE MPOIYKTHI (POTOCHHTE3A.
Xnoporact, ero ctpoenue. Ctaauu GoTrocuHTe3a: cBeTOBas U TeMHOBas. KiierouHoe ApIxaHue.
Cramuu KIETOYHOTO JBIXaHUs: TTOArOTOBUTENbHAS, aHAdPOOHas1, adpoOHast. [ ko3, OyHKIus
JIBIXaHUSI.

Paszmnoorcenue u unousuodyanvnoe pazeumue op2anuzmos(onmozenes) (4 u).

[TonoBoe u Gecrionoe pasMHOXkeHHE. Buapl 6ecronoro pa3MHOKEHUS: JelIeHUue KIETKH,
MHTO3, TOYKOBaHHE, JIEJICHUE Tena, crnopooOpasoBanue. CMmeHa mokoJieHHd. BereratuBHOe
pa3mHoxeHue. lIoHsaTre 0 neneHnn KIeTKu. JleneHne KIeTKH dyKapuoT. bHoIornueckuii CMbICi
Y 3HaueHue MuTo3a. Ma3el MuTO3a. [leneHre KIeTku npoKaproT. KieTouHbli UK.

Ha6op xpomocom B kietke. Comatndeckue kieTkd. [1o70BbIe KIIETKH, UX CTPOCHUE H
byakuuu. JlumiowaHas W rarioMaHas — KieTka. Meio3, ero CcymHocTb.  Pemykums.
l'omonornuneie  xpomocombl. ®a3el  Meio3a. Kpoccunrosep. OmmogorBopenue. Ero
Oouosnormueckoe 3HaueHue. ['‘amerorene3. OHToreHe3, ero ortambl. llepuoapl oHTOreHesa
(3MOpHOHATBHBIN U MOCTAMOPHUOHATBHBIN). Biusiare (hakTOpOB cpeabl M BpEAHBIX MPUBHIYEK HA
OHTOT'€HE3.

O6oOmenne W cHUCTeMaTH3alus 3HAaHWW 10 TPOWJIEeHHBIM TiaBaMm. I[loBTOpeHue
M3Y4YEHHOT'0 MaTepuasa, perieHne OMOJOrH4eCKUX TECTOB.

Ocnogvt yuenus o naciedcmeennocmu u usmenuueocmu (16 u).

[Ipensicropus reneruku. Hayano renernyeckux mccinegoBaHuil. OCHOBBI FeHETUKH. ['eH.
Xpomocoma. Posib renetuku. HacnencrBenHocts oprann3mMoB. Hykieotun. Asiens. ['omo- u
retepo3uroTsl. ['enotun u gpenotun. I3MeHUNBOCTh OPraHU3MOB.

Meroast B wuccnenoBanusix I'. Mengens. Ilonstue wuctoil nuHuu. CKpeuiuBaHUE:
MOHOTHOpUAHOE, TUTHOpuaHOE, TpurnopuaHoe. I'ubpua. 3akonsl MeHnaens: nepBblii, BTOpoi u
TpeTHil 3aKOHBL. JIOMHMHAHTHBIM W PELECCUBHBIN Npu3HaKu. ['OMO- M TeTepo3UroThl. 3aKOH
pacuerienus. YUnucroTa ramer.

O6o0mmenne u cucrematu3anus 3HaHuil Mo teMe «['eHermyeckue ombIThl [.MeHaemns.
Pemrenne 3agau no 3akonam Menzens. 3akpenieHne NpoiJeHHOro MaTepuaa 3a CueT pelieHus
T€HETUYECKUX 3a]1a4.

JurubpunHoe ckpemuBanue. Tpetuit 3akoH Menngens. MexaHuU3M HacleJI0BaHUS
MPU3HAKOB MIPU JUTUOPUTIHOM CKpEIIMBaHUH. AHATU3UPYIOIIEEe CKpElUBaHuE.

O06o0mmenne u cucreMaru3anus 3HaHul 1o TeMe «JlurnbpuaHoe ckpernuBanue. Tpertuit
3akoH MeHnnensy. Pemenue 3agad no tperbeMy 3akoHy Menzens. 3akpersieHue npoiaeHHOro
Marepuaia 3a CYeT PelleHUs] TeHETUYECKUX 3a/1ay.

Pacnionokenrie TeHOB: B OJHOM XpoMOCOME M B pa3HBIX Xpomocomax. JInHeilHoe
pacroyio’KeHrue reHoB. 3aKOH CIETUIEHHOro HacliegoBaHus. ['pynna cuemnenusi. Kpoccunrosep.
CuemnieHHbIE TEHBI.



[lonstTie o TeHe. AJlenbHBIE M HEaUIEJbHbIE TEHbl. THNbl BIMSHUS T'€HOB.
JIOMMHAHTHOCTB U PELICCCUBHOCTD. SIBJIICHUE MOJUMEPUU U IIICHOTPONUU. Y CIIOBUS IIPOSIBICHUS
pu3HaKkoB. I'eHoTUNINUecKas cpena. CTeneHb BBIPAKEHHOCTU IIPU3HAKA.

HeonunakoBocts xpomocom. [Tonossie (X- 1 Y-XpOMOCOMBI) U HEMOJIOBBIE XPOMOCOMBI
(ayrocomsl). Kapuotun. Mexanusm omnpenenenust nona. JKeHckue M MyKckue ramersl. Tumsl
criepMaro3ounioB. HacienoBanue npu3HakoB, CIEIJIEHHBIX C I10JIOM.

[lonstne 06 u3meHumBoctu. HacnenacTBeHHass WM TEHOTUIMYECKas H3MEHYUBOCTD.
Tunbel HacieACTBEHHOW W3MEHYMBOCTU: KOMOMHATHBHAasT W MyTrauuoHHas. MyrareH.
HckyccTBeHHBIE U €CTECTBEHHBIE MyTallUH.

Tumbl M3MEHYUBOCTH: MOIU(HUKAIMOHHAs (WM HACIEACTBEHHAs), TEHOTUIIUYECKAs M
oHroreHerndeckas. [Ipucrnocoburenbupie amanrtanuu. [loHsTHe o HOpMax peaknuu. Hopmbl
peakuuu: mupokas u y3kas. Moaudukanus.

I'pynnbl HacnencTBeHHBIX O0se3Hel. bonesHu, cBsA3aHHbIe ¢ MyTallUsIMU T'€HOB; OOJIE3HU,
CBSI3aHHBIE C MYyTalMsIMU XpOMOCOM. ['eHHbIe 00JIe3HH M aHOMAaJIHMM: AAJbTOHU3M, FeMO(UIINS.
Xpomocomubie Oone3nu. bonesnp [layna. Jlmarnoctuka 3a0osieBaHuil. 3HAYCHHE TC€HETHUKU B
MEIUIIMHE U 3]IPaBOOXPAHEHUH.

3akpernjeHue M3y4eHHOTrOo MaTepuana 3a CYeT peuieHus OHOJIOTUYECKUX TECTOB.
Pemenne reneTnveckux 3aaa4 mo riiaBe yeTBepToid. [loAroToBKa K KOHTPOJILHOM paboTe.

OcHogbl cenekyuu pacmeHuil, HeugomMHvIX U MUKpoopzarnusmos (4 u).

N3 ucropum cenexiuu. Cenexkinus Kak Hayka. TeopeTnueckas OCHOBa cenekiuu. Oomme
METO/IbI CEJIEKIIMH: UCKYCCTBEHHBIN 0TOOp (OeccCO3HATENbHBIM U METOJUYECKUI), THOPUAU3AIIHS
(BHYTpHUBHIOBas U MeXBUIOBasH). ['eTrepo3uc (ruOpuaHas MoIlllb), MyTareHe3 (eCTeCTBEHHBIE U
UCKYCCTBEHHbIE MyTaluu), NoJaumuiouaus. OcoOEHHOCTH KyJIbTYpHBIX pacTeHuil. Mertosl
celeKIuu pacteHui. JIoCTKeHus CeIeKIIMOHEPOB HAIEH CTPaHBI.

Uccnenoanus H.M.BaBunoBa. MmoHATHE LEHTpa MPOMCXOXKICHUS. YUEHHE O LEHTpax
MIPOUCXOKACHUSA KYyIbTYpHBIX pacTeHUH. OCHOBHBIE LEHTPBI MNPOUCXOXKIEHUS KYJIbTYPHBIX
pactenuil. [lepBuyHbIE 1 BTOPUYHBIE LIEHTPHI.

Henn cenekuum XUBOTHBIX. McTopms omoMamHuBaHMS — JOMecCTHKauus. MeTonbl
CEeJIGKIIMM JKUBOTHBIX. THUIBI CKpEIIMBAHUA HKUBOTHBIX: WHOPUIUHT W ayTOPHUIUHT.
CoBpeMeHHbIE METOJbl CEJIEKUUU KUBOTHBIX: HCKYCCTBEHHOE OCEMEHEHHE, KIOHHPOBAHUE.
[IpumeHeHne 3HaHUN O HACIEICTBEHHOCTH M M3MEHYHMBOCTH, a TAK)Ke MCKYCCTBEHHOM OTOOpE
IIPU BBIBEJICHUU HOBBIX ITOPOJI ’KUBOTHBIX.

Hcnonb3oBanue MHUKpPOOOB dYenmoBeKOM. MukpoopranuzMbel. MeToasl  celeKluu
MUKpPOOPraHW3MOB: TeHHas M KieTrouHas wumwkeHepus. [loHstue rubpuUgHOTO TeHOMA,
OMOTEXHOJOTHH. 3HAUEHUE CENIEKIIMU MUKPOOPTraHU3MOB IJIsSi Pa3BUTHUSL CEIIbCKOTO XO3sICTBa,
MEJHUIMHBI, MUKPOOHOJIOTHUH U IPYTUX OTPACIEH MPOMBIILIEHHOCTH.

Ipoucxoxncoenue sxcusnu u pazeumue opzanuueckozo mupa (4 u).

['mnore3pl NpPOUCXOXKIAEHUS >KU3HU Ha 3emile: TUIoTe3a IMaHCIEepMUHU, THUIOTe3a
CTAllMOHAPHOTO COCTOSIHUS W THUIIOTe3a OMOXMMHMYECKOW sBomtonuu. Mpes abuoreHeza u
OouoreHesa.

buoxumnueckas runoreza A.M.Onapuna. JTambl XUMUYECKOW U OHOJOTHYECKOU
3BOJIIOLMH 10 Teopun OmnapuHa. YClOBHS BO3ZHUKHOBEHHUS >KM3HU Ha 3emuie. KoanepBaThl Kak
IIPEIIECTBEHHUKN OPTaHU3MOB.

[losiBneHne mEPBUYHBIX JKUBBIX OpPraHU3MOB — MpoTOOHMOHTOB. Ilpeamonaraemas
reTepoTpoHOCTh MPOTOOMOHTOB. PaHHee BO3HHMKHOBEHHE (OTOCHHTE3a M OHOJIOTMYECKUM
KPYroBOpOT BelIeCTB. ABTOTPO(BI U reTepoTpodbl. DBOIIONMS OT aHAPOOHOIO K a’spoOHOMY
crnocoQy AbIXaHMsl, OT MPOKAPHOT K dykapruoTaM. Bo3sHukHOBeHHE OHOChEpHI.

OO11ee HampaBiIeHUE BOJIIOLUY KU3HU. Dpbl: KaTapxel, apxei, MpoTepo30i, maaeo3oil,
Me3030i U KaiiHo30H. [lepBbie pacTenus — puHHOGUTHL. IlepBbie )KUBOTHBIE — PAKOCKOPITHOHBI.
Oranel pa3sBUTUS KU3HU. VI3MEHEHME JKMBOTHOTO M PAcCTUTENbHOrO MUpa. OCHOBHBIE YEpTHI
MIPUCTIOCOOICHHOCTH.

Yuenue 00 9601I0UUU (10

y).



[MosiBnenue uneit 06 IBoFONMH. DBOIIOIMOHHOE ydeHue. KoHmenmusi poja W BHJA.
Teopus sBomonun XK-b. Jlamapka.

UccnenoBanus Y. [dapBunHa. JBrKymue cuiibl 3BoJoLMH. bopbba 3a cymiecTBOBaHHE.
EcrectBennsiit oT60p. Ponb ecrectBeHHOr0 oTOOpa B 3BOMIONWHU. JlMBepreHmus. 3HaueHUE
pabot Y. /lapBuHa.

[Tonmynsuus kak 3neMeHTapHas eauHuna 3Boonuu. [lonstue nonymsiuuu. Baxueimue
MOHATHSI COBPEMEHHOM TEOPHUU 3BOJIIOLMU: IEMEHTapHAas €IMHUIA SBOJIIOLMU, JIEMEHTapHbIE
SIBJICHUS HBOJIIOLIMHU, 3JIEMEHTapHBIM MaTepuas 3BOJIOLUH, IEMEHTApHbIE (PaKTOPhI SBOJIIOLMH.
EcrectBennslit oT60p. Mytanmonnsiii nmponecc. [lonmymsunonnsie Bonbl. M3omsius.

[Monsitue o Bume. Kpurepuum Buga: Mop¢oOJIOTHUECKHH, (DHU3HOJIOTO-OMOXUMUYECKUH,
reorpapuuecKuii, FKOJIOTHUECKUI, PETIPOYKTUBHBIN, HCTOpHUECKUil. COBOKYITHOCTh KpUTEPUEB
— ycioBHe o0ecrnieueHus 1IeJIOCTHOCTH U €IMHCTBA BUia. [lonmynsuoHHas CTpykTypa BUa.

[Tonsatue o wmwukposBomtonuu. BumooOpaszoBanue. BumoobpazoBaHue B pe3ynbTare
reorpaduyeckor uzosuu (ayuonarpuueckoe). BumoobpazoBanue B mpejeniax 0JHOTO apeasia
— cuMMnarpuieckoe. Buapl n3onsuuu: Onosiornyeckue u reorpapuueckue.

MakposBomtonus. KadecTBeHHBIM 3Tan  3BOJIIOLMOHHOIO Impouecca. HanBunossle
rpynnsl. LlenocTHOCTE TpyIn HaBUAOBOIO paHra.

[Iporpecc u perpecc B xuBOM Mupe. OCHOBHBIE 3Tambl OHOJOTUYECKOTO Pa3BUTHS
KUBOTHOTO MHpa. [loHaTne o OWoONOrMYecKkoM Tmporpecce © perpecce. HampaBnenus
Oouosnormueckoro nporpecca. HampaBnenus, Benymue K OHOJOIMYECKOMY IIPOrpeECCy:
apoMop}o3, uanoananTaiys 1 oomas neresepaiysi. COOTHOLIEHHE HAIIPABJICHUH 3BOJIOLUH.

TTousarue »BosroIK M OMOJIOTHYECKOU ABOOIIMU. OCHOBHBIE OCOOEHHOCTH DBOJIFOIIAH:
ABOJIIONMS — HEOOPATUMBIH MpoIiece, SBOIONUS — MPOLECC HEMPOTPaMMHUPOBAHHOTO Pa3BUTHS
KUBOU TTpUpobl. [IprcnocoOneHus K ®KU3HHU — aanTanuy (OOIIHe 1 YaCTHBIE).

3akpervieHre M3y4eHHOro MaTepuaia 3a CYeT pelieHHs] OHOJOrMYecKUX TeCTOB.
[ToBTOpeHne wu3ydeHHOro Matepuana. Pemenue reHetmyeckux 3amad. IloarotoBka k
KOHTPOJIBHOH paboTe.

Ipoucxoscoenue uenosexa (anmponozenes) (7 u).

UYenoBek — BBIXOJICIT U3 )KUBOTHOTO MUpa. JIpeBHUE 00€3bsHBI — nIpuonuTeku. [loHsTre o
npuonutekax. YenaoBek pazyMHblid. COBpeMEHHbIE YeI0BEKOOOpa3HbIE 00E3bsHBI.

Hakomnenne ¢aktoB o mpoucxoxkaeHuu yenoBeka. [lonstue antpomnorenesa. JlpeBHue
JEreHbl BO3HUKHOBEHHS MepBbIX Jrofei. Cnenuduka aHTpororeHeza.  PyauMeHTHI.
Baxkneiire ocoOeHHOCTH Opranu3ma 4enoBeka. buonoruueckue u counaibHble CBOMCTBA BHUJIA
UYenosek Pa3zyMHBblIil.

ABCTpaNONUTEKH — I0XKHBIE 00e3bsiHBbI. J[BYHOrOCTh — BBIJAIOIIEECS HBOJIIOLHOHHOE
npeoOpazoBanue. CrTaguu  aHTPOTOreHe3a: CTaausl MPEIIIeCTBEHHHKAa, AapXaHTPOIOB,
1aJIC0aHTPOIIOB, HEOAHTPOIIOB,

Pannue neoantponbl. KpoMaHboHIIBI, MX BHEmHUN 001uK. COBpeMEHHbIC JIIOIH.
[Ipu3naku, xapakTepHbie g YenoBeKka pa3yMHOT0 — JIEHCTBHE COIIMAIBHBIX (DaKTOPOB.

UYenoBek pa3ymublii — mnonumopdubiii Bui. llonstue pacel. PazHoBuaHOCTH pac:
HErpouJIHasi, MOHTOJIONIHAs, eBporieouaHas. PoactBo pac. Ilpoucxoxaenue pac.
UYenoBek — xutTenb Ouocdeprl. Bnusnue uenoBexka B Ouocdepe. IIponsBoacTso

MIPOJIOBOJILCTBUSL — HOBBIM cIoco0 oOecrieueHus yenopeuecTBa numeld. CenbCKoX03sHCTBEHHAs
pesomonus. [IpomMernenHas peBoronus. HayuHo-TexHHUeckas peBOTIOLIHSL.

Ocnoewt Ixonozuu(16 u).

DKoNoTUsl Kak HayKa O B3aMMOCBS3SIX OpraHu3Ma c OKpykaromieit cpemoit. Cpena
obuTaHus U dKoJorudeckue (hakTopsl (abuoTHueckrue, OMOTUYECKHE U aHTpOTIOreHHbIe). Cpebl
KU3HU: BOJHAs, HA3eMHO-BO3JYIIHAs, TIOYBEHHAs, OpraHum3MeHHas. [ HUIpPOOHOHTHI.
AnpoOuoHTEL. D1apoO6roHTHI. DHA0OHOHTHI. CUMOMOHTHI.

OCHOBHBIE JKOJIOTUYECKHE 3aKOHBI: 3aKOH ONTHMYMa, 3aKOH OKOJOTHYECKOH
WHIUBUAYAIBHOCTH BUOB, 3aKOH OTPaHUYHMBAIONIETO (haKTOopa, 3aKOH COBMECTHOTO JEHCTBUS



(dakTOpoB, 3aKOH He3aMEHUMOCTH (akTopoB. IlepHOAMYHOCTH B JKWU3HU OPraHU3MOB.
DoTONEepHOAU3M.

[Monsitue o0 anmantauuu. IlmanktoH. Mopdonorndeckue amantanud. Ilonatue o
KU3HEHHOUW (opMe. DKOJOTHUECKHE aJanTalud. DKOJOTMYECKHE TPYIMIbBI: M0 OTHOUICHHIO K
CBETy, TeMIleparype, Bojae U T.1. Dusnosiornyeckue anantanuu. OU3NOJIOTUYECKUE TPYIIIbL:
MTOMKWIOTEPMHBIE 1 TOMOMOTEPMHBIE.

[lonsitne o Omornueckux cBs3sx. [lumessle cBs3u. Certu nutaHus. Posip  nuineBbIX
cBs3ed Mexay opraHu3dmamu. CrnocoObl  A00BYM MHUIIM: XHUIIHUYECTBO, IApa3UTH3M,
coOupaTenscTBO, nacteba. [loHATHE 0 KOHKYpeHIMH. B3aMMOBBITOIHBIE CBSI3U: MYTYalIu3M H
cumOuo3. Jlpyrue QopMBI 3aBHCHMOCTH OPraHu3MOB Jpyr OT aApyra. KommeHcamusm:
HaxJIeOHMYECTBO M KBAPTUPAHCTBO. 3HAUCHNE OMOTUIECKUX CBSA3CH.

B3aumocss3p opranusmoB B mnonyiasuuu. Ilonstue nomymsiuuu. [lemorpaduueckue
XapaKTePUCTUKU  MOMYJSIIMM:  HOMYJISIMs KaKk O KMBas  CUCTeMa, JeMorpaduueckue
XapaKTePUCTUKH, YHUCIEHHOCTh, IUIOTHOCThb, JieMorpaduyeckas CTPYKTypa, BO3pacTHas
CTPYKTYypa, IPOCTPAHCTBEHHAs! CTPYKTypa, 3Tojoruueckas crpykrypa. [lokazarenu nuHamMuku
YHCJIEHHOCTH Nonysiuuu. Perynsauus yucnenHoctu nomynauuu. [lomynsauus kak 6nocucrema.

Crpykrypa coolmectBa JkMBBIX  opraHuzMoB. buoron. CpenooOpazoBatenu
(amuduxaropst). [TorsTre 00 3K0MOTHUECKOM HUIIE. POTh BUIOB B OMOTEOIICHO3E.

buoreonieno3 u sxkocuctema. KpyroBopoT BeliecTB ¥ MOTOKH 3HEPTUU — CYIIECTBEHHbIE
CBOMCTBa OMOreoleHO30B M AKOCHUCTEMbI. CTPyKTypa SKOCHUCTEM: a0MOTHYECKUH KOMIIOHEHT,
MIPOJIyLIEHThI, KOHCYMEHTHI, pelylleHThl. bruorennslie BeniecTBa. Tpoduueckue CBS3U U yPOBHH.
[Mumersie ienu. [Ipasmno 10%. Torstre npoaykmuu. Yuenue o 6uochepe.

Camopassutue OuoreoreHo3oB. [lonstme cykmeccuu. IlepBUdYHBIE — CYKIIECCHH.
[Tnonepusie cooOmiectBa. CMeHa OHOTEOIICHO30B. 3peiible W KOPEHHBIE OIKOCHUCTEMBI.
Bropuunsie cykneccuu. 3HaueHHE 3HAHHUS O cMeHe cooOmecTB. [[MKIMYHOCTE B AKOCHUCTEMAX.
OTtpunarenbHble 0OpaTHBIE CBSI3U B 3KOcucTeMaX. buopa3sHooOpa3ue B 3KocHcTEMax.

OrtHoleHne YenoBeka K npupoje. [loHsTue anTponoreHHoro Bo3nencTBus. Mcromenue
MPUPOJHBIX pecypcoB. 3arpszHeHue cpeabl. CHuXeHHE OHOJOTMYECKOro pa3HooOpasus.
PannoHaneHOE MCNIOJIB30BaHUE TPUPOIHBIX PECYPCOB U OXPAaHA MPUPOIBI.

O6001menre U cucTemMarusalus 3HaHui o Kypcy Ouosoruu B 9 xiacce. [loaroroBka k
HUTOTOBOW KOHTpOJIbHOH pabote. [ToBTOpeHue marepuana: rmasa 1, 2 u 3

O6001enre u cucTeMaru3alus 3HaHul 1o Kypey ouonoruu B 9 knacce. [lonroroska k
UTOTOBOM KOHTpOJBbHOU padoTe. [loBTOpeHue marepuana - riasa 4.

O6001enre u cucTeMaru3alus 3HaHul 1o Kypey ouonoruu B 9 knacce. [lonroroska k
UTOTOBOM KOHTpOJBbHOU padote. [loBTOpeHne marepuana: riasa 5, 6.

O6o0menre U cucTeMaTu3alus 3HaHul 1o Kypey ouonoruu B 9 knacce. [lonroroska k
UTOTOBOM KOHTpOJBbHOU padote. [loBTOpeHne marepuana: rinasa 7, 8.

O6o0menre u cucTeMaru3alus 3HaHul 1o Kypey ouonoruu B 9 knacce. [lonroroska k
UTOTOBOM KOHTpOJbHOU paboTe. [loBTOpeHue marepuana — riasa 9.

IInannpyemble pe3yJibTaThl OCBOCHUA Y4eOHOIr0 MpeaMeTa
OcBoeHue yqe6Hor0 npeameTa «buomnorusy Ha YPOBHE OCHOBHOT'O 061]_161"0 O6p830BaHI/I$I
JOJIDKHO o0ecreynuBaTh AOCTHXKCHUC  CIICAYIOIIHUX  JIMYHOCTHBIX, MCTAIIPEAMCETHBIX u
MNPpECAMETHBIX O6pa30BaTeJ'IBHBIX PE3YJIbTATOB:

JUYHOCTHBIE PE3YJ/IbTATbHI

Ilampuomuueckoe 6ochumanue:

* OTHOUICHHE K OMOJIOTMH KaK K Ba)XKHOM cOCTaBIsIONIEH KyJIbTYphl, FOPAOCTb 32 BKJIAJ
POCCHICKHX U COBETCKUX YYEHBIX B Pa3BUTHE MHPOBON OHONIOTMYECKOM HaykH. ['paxkaaHckoe
BOCIIUTaHHUE:



* TOTOBHOCTh K KOHCTPYKTHBHOW COBMECTHOW JEATEIHHOCTH TIPU BBITIOJHCHHUH
WCCJICIOBAHUN U TMPOEKTOB, CTPEMIICHHE K B3aUMOIIOHMMAHHUIO M B3aWUMOTIOMOIIH. J[yXOBHO-
HPABCTBEHHOE BOCIIUTAHHE:

* TOTOBHOCTH OILIEHUBATh MOBE/ICHUE U TIOCTYIKU C MO3UIIMN HPABCTBEHHBIX HOPM U HOPM
9KOJIOTUYECKOU KYJIbTYpHI;

* MOHMMAHKUE 3HAYMMOCTH HPABCTBEHHOTO aCIIEKTa JICATEIHbHOCTH YEIOBEKAa B MEIUITUHE
1 OMOJIOTHH. DCTETHYECKOE BOCTIUTAHHE!

* IIOHUMaHUE PO OHOJIOTHH B (POPMHUPOBAHUU ICTCTHUCCKON KYIbTYpPhl JTUYHOCTH.
Llennocmu nayuno2o nosnanusi:

* OpHCHTAIlMs HAa COBPEMCHHYIO CHUCTEMY HAYYHBIX TIPEICTABICHUH OO0 OCHOBHBIX
OMOJIOTMYECKUX 3aKOHOMEPHOCTSIX, B3aMMOCBS3SIX YEIIOBEKA C MPHPOJHONH W COIMAIBHOMN
cpenoi;

* TOHMUMAHKE POJIM OUOJIOTHYECKOW HAYKH B (DOPMHUPOBAHUH HAYYHOTO MUPOBO33PEHHUS;
pa3BUTHE HAyYHOW JIFOOO3HATEIBHOCTH, WHTEpeca K OWOJIOTMYECKOW HayKe, HAaBBIKOB
HCCIIEI0BATEIIBCKOM e TEIHHOCTH.

Dopmuposanue Ky1omypvl 300p06bsl.

* OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JIOPOBBIO W YCTaHOBKa Ha 3J0POBBIH 00pa3
KU3HU (3I0pPOBOE IMHUTAHUE, COOIOICHNE TUTHEHUICCKUX MPaBWI M HOPM, cOATaHCHPOBAHHBIN
PEKHM 3aHITHIA U OTIBIXA, pETyIIIpHas GU3nIecKas aKTUBHOCTH );

* OCO3HAHWE IMOCIICJICTBUN W HENPHITHE BPEIHBIX MPUBBIYCK (YIMOTpEOIICHUE aTKOTOJIS,
HAapKOTHKOB, KypeHHE) W WMHBIX (opM Bpena i (PU3UIECKOTO W ICUXHYECKOTO 3JI0POBBS; *
coOroficHHe TpaBUi OE30TMACHOCTH, B TOM 4YHCJIE HABBIKM 0O€30MMAaCHOTO TIOBEJCHUS B
MPUPOIHON Cpeae;

* c(hOpMHPOBAHHOCTh HaBbIKAa pedIeKCUU, yIpaBlIeHHEe COOCTBEHHBIM 3MOIMOHAILHBIM
COCTOSIHUEM.

Tpyoosoe 6ocnumanue:

* aKTUBHOE y4acTHe B PEIIECHUH MPaKTHYECKUX 3a/1ad (B paMKax CeMbH, LIIKOJIbL, TOPOJa,
Kpasi) OMOJIOTMYECKOW M SKOJOTMYECKOW HaNpaBlIE€HHOCTH, HWHTEpPEC K MPaKTUYECKOMY
M3y4YeHUIO0 MPpo(deccuid, CBSI3aHHBIX C OUOJIOTHEH.

Oxonozuyeckoe socnumatue:

* OpUEHTalMs Ha IPUMEHEHHE OMOJOTMYECKUX 3HAHUI NP pelIeHrur 3ajad B 00J1acTu
OKpY’Kalollel Cpeibl;

* 0CO3HAHUE IKOJIOTMUYECKUX MPOOIEM U MyTel UX peuIeHUs;

* TOTOBHOCTb K YYaCTHUIO B TPAKTUYECKON  JEATEIBHOCTH  SKOJIOTMYECKOM
HAIpPaBJIEHHOCTH.

Aoanmayus obyuaroue2ocsa Kk USMEHAIOWUMCS YCI08UAM COYUANbHOU U NPUPOOHOU
cpeobl’* aleKBaTHAs OIICHKA U3MEHSIOIINXCS YCIOBHIA;

* NpPUHATHE pellleHus (MHAWBUyaJbHOE, B TPYIE) B H3MEHSIOUIMXCS YCIOBHUSAX Ha
OCHOBaHUU aHaNM3a OUOJIOTUYECKO HH(pOpPMALIHH;

* IUTAaHUPOBAHME JEHCTBUI B HOBOM CHUTyalluM Ha OCHOBAHWU 3HAHUN OHOJIOTHYECKUX
3aKOHOMEPHOCTEIA.

METAIIPE/IMETHBIE PE3Y/IbTATBI

YHuBepcanbHble IO3HABATEIbHbIE 1eHCTBUSA

Baszosvie nocuueckue oeticmeus.:

* BBISBJISATH U XapaKTEpPHU30BaTh CYIIECTBEHHBbIE MPU3HAKU OWOIOTMUYECKUX OOBEKTOB
(sBICHMIA);

* YCTaHABIIMBATh CYIECTBEHHBIM MPU3HAK KIacCU(UKALUUA OHMOIOTHYECKHX OOBEKTOB
(sSBJECHMIA, TPOIIECCOB), OCHOBAHUSA sl OOOOIIEHHUS U CpPaBHEHUS, KPUTEPUH MPOBOJAUMOTO
aHanm3a; ¢ y4€TOM MPEeNIOKEHHON OMOJOTUYECKON 3a/1a4ll BBISBISTH 3aKOHOMEPHOCTH U

MPOTUBOPEUUsT B paccMaTpuBaeMbIX (hakTax M HaONMIOJIEHUSX;, Mpeanaratb KPUTEpUU s
BBISIBJICHUS] 3aKOHOMEPHOCTEN M MPOTUBOPEUNIA;

* BBIABIATH JCPUIUTHl HHPOPMAIUHU, JAHHBIX, HEOOXOMUMBIX I pPElIeHUs
MOCTaBJICHHOM 3aJ1a4M;



* BBISIBIISITH NPHUYMHHO-CIICACTBCHHBIE CBS3HM MPHU MU3YUYCHUH OMOJIOTUYCCKUX SIBJICHUNA U
MIPOLIECCOB; JIeTaTh BBIBOJIBI C UCTIOIH30BAHUEM JICTYKTUBHBIX U HHAYKTUBHBIX YMO3aKIIFOUCHUH,
YMO3AKJTFOUCHUH 110 aHAJIOTUH, POPMYITHPOBATH THIIOTE3bI O B3AUMOCBSI3SIX;

* CaMOCTOSITENILHO BBIOMpPATh CIOCOO penieHusl Yy4eOHOW OMONIOTHYECKOW 3amadu
(cpaBHHBAaTh HECKOJILKO BApHUAHTOB PEIICHHUS, BBHIOMpATh HaWOOJee MOAXOIANINN ¢ Yy4€TOM
CaMOCTOSITEIIEHO BBIJICTICHHBIX KPUTCPHEB).

baszoesvie uccnedosamenvckue oeticmeusi:

* HCIIOJIH30BATh BOIIPOCKHI KaK UCCIICIOBATECIILCKANM HHCTPYMEHT TIO3HAHHS,

* GOopMyTUPOBATH BOMPOCHI, PUKCUPYIOIINAE Pa3pbIB MEKIY PEATbHBIM H JKEIaTeIbHBIM
COCTOSTHUEM CHTYyallud, 00BEKTa, 1 CAMOCTOSATEIHHO YCTAaHABIMBATH UICKOMOE M JIAaHHOC,

* (GopMHPOBATH TUTIOTE3Y 00 MCTUHHOCTH COOCTBEHHBIX CYXICHHW, apryMEHTHPOBATH
CBOIO TIO3UIIMIO, MHCHHUE;

* MPOBOJUTH IO CAMOCTOSTEIHHO COCTABIICHHOMY IUIaHY HAONIOJCHUE, HECIOXHBIN
OMOJIOTUUECKHI JKCIIEPUMEHT, HEOOJBIIOE HCCIIECIOBAHUE IO YCTAHOBJIEHHIO OCOOEHHOCTEH
Oouoslornueckoro o0bekTa (mpolecca) M3y4eHHs, TPUYUHHO-CIEACTBEHHBIX CBS3CH U
3aBUCUMOCTEN OMOJIOTHYECKUX OOBEKTOB MEXKYy COOOI;

* OIICHWBATh HAa MPUMEHUMOCTh U JIOCTOBEPHOCTh WH(MOPMAIHIO, TIOJYICHHYIO B XOJIE
HAOJTIOJICHUS W SKCIIEPUMEHTA,

* caMOCTOSITENhbHO (OpMYIUpPOBAaTH OOOOIIEHWs] W BBIBOJABI 1O pe3yibTaTam
MPOBEIEHHOTO HAOJIOICHUS, YKCIIEPUMEHTA, BIIQJeTh HHCTPYMEHTAMHU OIEHKH JIOCTOBEPHOCTH
MTOJTYYCHHBIX BBIBOJIOB M 000OIIICHNUI;

* IIPOTHO3UPOBATH BO3MOXKHOE JTATIBHEHINIEE Pa3BUTHE OMOJIOTHICCKUX MPOIECCOB M MX
MTOCJICJICTBUS B aHAJIOTUYHBIX WM CXOJHBIX CHTYAIUSIX, & TAKXKE BBIJIBUTATh MPEAIOJIOKEHUS 00
UX Pa3BUTHUU B HOBBIX YCIOBHSX U KOHTEKCTaX.

Paboma ¢ ungopmayueti:

* OPUMEHSTHh DPA3JIMYHbIE METOJbI, MHCTPYMEHTHI U 3alpochl MpU TNOHUCKe U oTOOpe
Oouonornuyeckoi MHGOPMALUK UM JAHHBIX U3 UCTOYHHKOB C YYETOM MPEUIOKEHHON Yy4ueOHOM
OMOJIOrMYecKol 3a7auyu; BBIOUPATh, aHAM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATDH
OMOJIOTHYECKYIO MH(OPMAITUIO PA3IMYHBIX BUIOB U (hOPM MPEACTABICHUS;

* HAXOJUTh CXOJIHBIE APT'YMEHTHI (TIOATBEPKIAIOIINE UITH OTIPOBEPraroIiue OJAHY U Ty Ke
UJICI0, BEPCUIO) B PA3IUYHBIX HHPOPMAITMOHHBIX HCTOYHUKAX;

* CaMOCTOSTEIbHO BBIOMpATh ONTHUMAIBbHYIO (QOpMY IMpeacTaBieHHs HHPOpMALUH U
WUTIOCTPUPOBATH pelIacMble 3a/1a4l HECJIOKHBIMU CXeMaMHU, JuarpaMmMmamu, UHOUM rpadukoil u
UX KOMOWHAIUSAMU;

* OLICHUBATh HAAEKHOCTh OMOJIOTHUECKONW HH(POPMALIMK [0 KPUTEPUSAM, MPEI0OKECHHBIM
yuuTeneMm uiu chopMyIUpOBAHHBIM CAMOCTOSITEIHHO;

* 3aIIOMHHATH U CUCTEMATU3UPOBATH OMOJIOTUYECKYIO HHPOPMAILIHIO.

Yuueepcanvuvie kommynuxamuenvie oeticmaus

Obwenue:

* BOCHpUHUMATh U (OPMYIHUPOBATh CYXKJACHHUS, BBIpaXKAaTh OSMOIMH B IIPOIECCe
BBITIOJIHEHUS MPAKTUYECKUX U JTaOOPATOPHBIX PadoT;

* BBIpaXkaTh ce0s (CBOIO TOUKY 3PEHHUSI) B YCTHBIX U MMCbMEHHBIX TEKCTAX;

* pacmo3HaBaTh HeBepOajbHBbIE CpeACcTBa OOIICHHs, NMOHUMATh 3HAUYEHUE COIUATBHBIX
3HAKOB, 3HATh U PACMO3HABATh MPEANOCHUIKH KOHMIUKTHBIX CUTYAIlUN U cMSIr4aTh KOHMIUKTHI,
BECTH MIEPETOBOPHI;

* IOHUMATh HAMEPEHUS APYTUX, MPOSBIATh YBAKUTEILHOE OTHOIIICHHE K COOECETHUKY U
B KOPPEKTHOI dbopme dbopmynupoBath CBOM BO3PaKEHUS;



* B XOJ€ AMajora W/WiIM JUCKYCCHHU 3a/1aBaTh BONPOCHI IO CYIIECTBY OOCYXIaeMOn
OMOJIOTUYECKOM TeMbI M BHICKA3bIBATh UJIEH, HALIEJICHHBIC HA PEIICHUE OMOJIOTHYECKOM 3a/1a41 U
nojzep)kaHue OraroxenaTeaTbHOCTH OOIIEHMS;

* COIOCTaBIATH CBOU CYXKJIEHUS C CYXKICHUSMU JPYIrUX YYaCTHUKOB JMAJIOra,
oOHapyXHUBaTh Pa3IMYMe U CXOJCTBO MO3HIIN;

* TyONMYHO TIPEACTABIATH PE3YIbTAaThl BBIMOJHEHHOTO OHOJOTMYECKOTO OIBITa
(3KCrIepuMEHTa, UCCIIEA0BAHNUS, IIPOEKTA);

* CaMOCTOSITEJIPHO BbIOMpATh (opMaT BBICTYIUIEHHS C Y4ETOM 3a7ady IpPE3EHTALUU U
0COOEHHOCTEH ayTUTOPHH U B COOTBETCTBUH C HUM COCTABIISITh YCTHBIE U IMCHMEHHBIE TEKCTHI C
HCII0JIb30BAHNEM WILTIOCTPATUBHBIX MaTepUaIOB.

Cosmecmuas oessmenbHOCMb (COMPYOHUYECMBO):

* [IOHUMATh U UCIOJIb30BaTh IPEUMYIIECTBA KOMAHTHOW U MHAUBUAYAJIbHON pabOThI pU
pElIeHNH KOHKPETHOM OHosornyeckoil mpobieMbl, 000CHOBBIBaTh HEOOXOAUMOCTh IPUMEHEHHUS
IPYNIoBbIX (GOPM B3aUMOIEHCTBUS IIPU PEILICHUH MOCTABJICHHON y4eOHOM 3aauu;

* IPUHUMATh 1LI€Jb COBMECTHOM NESATENIbHOCTH, KOJIJIEKTUBHO CTPOUTH JEUCTBUS MO €€
JOCTHKEHHUIO: PpacHpeleNisiTh pOJiM, JI0OrOBapuUBaThCA, OOCYXAATh MPOLECC M Pe3yabTaT
COBMECTHOM pPabOThI; yMETh 0000IIaTh MHEHHUS HECKOJbKUX JFOJIeH, MPOSBISATH TOTOBHOCTH
PYKOBOJIUTh, BBITIOJIHATH OPYUYEHHUS, TIOJUUHATHCS;

* IUIAHUPOBATh OpPraHMU3aIMI0 COBMECTHOW pabOThI, OMpPENEeNsTh CBOIO POJb (C y4éToM
MPEANMOYTEHU W BO3MOKHOCTEH BCEX YYAaCTHHUKOB B3aMMOJICUCTBUS), PACIPEICIsITh 3aJadu
MEeXAy YJeHaMH KOMaH[bl, y4acTBOBaTh B TIPYIIOBBIX Qopmax paboThl (00CykIeHUs, 0OMEH
MHEHUSIMH, MO3TOBBIE LITYPMbI U UHbIE);

* BBINIOJIHATH CBOIO 4acTh PaOOThI, TOCTUraTh KAYeCTBEHHOTO pe3yJibTaTa IO CBOEMY
HaMpaBJICHUIO U KOOPJMHUPOBATh CBOU JIEHCTBUSI C IPYTUMU YJI€HAMU KOMaH/IbI;

* OLIEHMBATh KaY€CTBO CBOET0O BKJIa/la B OOIIMH IPOAYKT IO KPUTEPHSIM, CAMOCTOSTEIBHO
Cc(OpMYJIMPOBAHHBIM YYaCTHUKAMU B3aUMOJCHCTBHS; CPAaBHUBATh PE3yJIbTaTbl C HCXOJIHOM
3ajaueil M BKJIAJ KaXJ0r0 4YieHAa KOMaH/Abl B JOCTHXKEHHME pPE3YyNIbTaTOB, PA3leisaTh chepy
OTBETCTBEHHOCTH U MPOSBIATH TOTOBHOCTD K IIPEAOCTABJICHHUIO OTYETA Mepe]] TPYIIOH;

* OBJAJETh CHCTEMOH YHUBEPCAIbHBIX KOMMYHHMKATUBHBIX JEHCTBUH, KOTOpas
oOecrieunBaeT C(HOPMHUPOBAHHOCTh COLMAIBHBIX HABBIKOB W 3MOIMOHAJIBHOIO HWHTEJUIEKTa
00yJaronuxcs.

Ynueepcanvnuie pecynamuenuvie oeiicmeus

Camoopeanuzayus:

* BBISBJIATH IIPOOJIEMBI JJI PELICHUS B )KM3HEHHBIX U YYEOHBIX CUTYaLUsX, UCHOJb3Ys
OMOJIOTUYECKNE 3HAHMS,

* OpUEHTHUPOBATHCS B PA3IUYHBIX IMOAXOJAX MPHUHATUS pelIeHUH (MHAMBHIyalbHOE,
IIPUHATHUE PEILEHUs B IPYIIIe, IPUHATHE PELICHUN TPYIION);

* CaMOCTOSITEIbHO COCTABJISITh AJITOPUTM peIIeHUs 3aJaud (WIM ero 4acTh), BHIOMpATh
cnoco0 pemeHuss y4eOHOH OHOJOrMYecKod 3amaud ¢ Y4ETOM MMEIOLIUXCS PECYpCOB U
COOCTBEHHBIX BO3MO>KHOCTEH, apryMEHTHPOBATh NpeJiaraéMble BapUaHThI pelIeHuil;

* COCTaBJIAThH IUIAH JeMCTBUU (IUIaH peaiu3allid HaMEYEHHOI'O aJrOpuTMa pelleHHs),
KOPPEKTHPOBaTh MPEAJIOKEHHBIH alroputM ¢ y4€TOM MOJIy4EHHMs HOBBIX OHOJOIMYECKHX
3HaHUH 00 N3yyaeMoM OHOJIOTHYECKOM OOBEKTE;

* JIeN1aTh BBIOOP M OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

Camoxonmpons (peghnexcus):

* BJIQJIETh CIIOCOOAMHU CAMOKOHTPOJISI, CAMOMOTHBAIIMU U pedIeKcHu;

* 1aBaTh aICKBaTHYIO OLIEHKY CUTYallu U MIpeAsararh IiaH €€ N3MEHEHUS;

* YUYUTBIBATH KOHTEKCT W MPEIBHUIETh TPYAHOCTH, KOTOpPBIE MOTYT BO3HHUKHYTH IIPH
pemieHMH y4eOHOM OMONOTMYECKOM 3ajaud, aJanTUpPOBaTh peIIeHHEe K MEHSIOUUMCS
00CTOSITEILCTBAM;

* OOBSCHATh MPUYHUHBI JOCTHXKEHUS (HEOCTIKEHUS) Pe3ybTaTOB JIEATEIbHOCTH, J1aBaTh
OLIEHKY IMPUOOPETEHHOMY ONBITY, YMETh HAXOJIUTh MO3UTUBHOE B MPOM3OLIEAIICH CUTYallUH;



* BHOCUTh KOPPEKTHBBI B [ICATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSATEIBCTB,
W3MCHHBIIUXCS] CHTYAIlH, YCTAHOBIICHHBIX OITMOOK, BO3HUKIINX TPYTHOCTEH;

* OIICHUBATh COOTBETCTBUE PE3YIbTATA LIEIH U YCIOBHSIM.

OMOYUOHATIbHBIU UHMELIEKN.:

* pa3nu4aTh, HA3bIBATh U YIPABISATH COOCTBEHHBIMU SMOLIUSMU ¥ SMOIUSMH APYTHUX;

* BBISIBJISITH Y AaHAJIM3UPOBATH IPHUNHBI AIMOIINN;

* CTaBHUTH Ce0sl HA MECTO JIPYTOro YeJIOBEKa, IOHUMATh MOTUBBI 1 HAMEPECHHSI IPYTOTO;

* PEryIMpPOBaTh CIIOCOO BBIPAKCHIS SMOIIHH.

Ipunsmue cebs u opyeux:

* 0CO3HAHHO OTHOCHUTKCS K IPYTOMY YEIIOBEKY, €0 MHEHUIO;

* IpU3HABATh CBOE MPABO HA OMIMOKY M TAKOE K€ MIPABO IPYTOro;

* OTKPBITOCTh ce€0€ W JPYruM; * OCO3HABaTh HEBO3MOXKHOCTH KOHTPOJIMPOBATH BCE

BOKPYT;

* OBJIAZIETh CHUCTEMOM YHHMBEPCAJbHBIX YYEOHBIX PEryISITUBHBIX JIEHCTBUH, KOTOpas
obecnieunBaeT (OPMHPOBAHHE CMBICIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPEHHSS MO3ULUS
JUYHOCTH), M JKU3HEHHBIX HAaBBIKOB JIMYHOCTH (ympaBiieHHs CO0O#, CcaMOJUCHMILINHBL,
YCTOWYMBOTO MOBEJCHHUS).

Ilpeomemmnvimu pesynomamamu usyienus npeamera «buonorus» B 5 kiacce sIBISIFOTCS
CIIETYIOINE YMEHHUS:
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OTIPENIEISATH POJIb B MIPUPOJIE PA3ITUYHBIX TPYII OPraHU3MOB;
OOBSICHATB POJIb )KUBBIX OPTaHU3MOB B KPYTOBOPOTE BEIIECTB YKOCHCTEMBI.
MPUBOANTH TIPUMEPHI MPUCIIOCOOTICHUI OPraHU3MOB K Cpejie OOMTaHUS U
OOBACHATH UX 3HAYCHMUE;

HAXOJIUTh YEPTHI, CBHJICTEIHCTBYIOIINE 00 YCIOKHEHNUH JKUBBIX OPraHU3MOB
OOBSICHATH 3HAUYEHUE KUBBIX OPIaHU3MOB B )KH3HH M XO3S1CTBE YEIIOBEKA.
MEPEYHCIATh OTIMYUTEIFHBIE CBOMICTBA )KUBOTO;

paznuuath (10 TaOJHMIlE) OCHOBHBIE TPYIIBI YKUBBIX OPraHU3MOB (OaKTepuu:
Oe3bsiZIepHBIC, SIEpHBIC: TPUOBI, PACTCHHS, >KMBOTHBIC) W OCHOBHBIC TPYIIIIBI
pacteHuil (BOJOPOCIH, MXH, XBOIIY, IUIAyHBI, MAllOPOTHUKH, TOJIOCEMCHHBIC U
IIBETKOBBIC);

OTIPENIENATh OCHOBHBIC OPT'aHbl PACTCHUN (YaCTH KIIETKH);

OOBSICHATH CTPOCHHE M JKU3HEACATEIBHOCTh H3YYCHHBIX TPYII JKHUBBIX
opranu3MoB (0akTepuu, rpuObl, BOJOPOCITH, MXH, XBOIIIH, TUIAYHBI, TAIOPOTHUKH,
TOJIOCEMEHHBIC U IIBETKOBEHIC);

IIOHUMATh CMBICJI OMOJIOTUYECKUX TEPMUHOB;

XapaKTepu30BaTh METOJbI OHOJOTMYECKOW HayKu (HAOINIOJCHUE, CpPaBHCHHE,
pe3y/bTaThl;  IOJIB30BATHCS  YBEIMYUTEIBHBIMH  NpuOOpaMu W UMETh
AJIEMEHTAPHbBIE HABBIKU MPUTOTOBJICHUS U U3YYCHHUS MTPETIAPATOB.

UCIIOJIb30BaTh 3HAHHUSA OWOJIOTUU TPH COOJIOJCHUHM TMPAaBHJI TOBCEIHEBHOU
TUTHEHBI;

CamocrosTenbHO 00HAPYKHUBATh U GOPMYIUPOBATh YUeOHYIO IPOOIEMY.

IIpeomemnwvimu pezyromamamu uzyuenus npeomema «buonozua» 6 6 knacce
AGNAIOMCA CTIeOYIOUUe YMEHUA:

— OOBSCHATH POJIb paCTEHUI B COOOIIECTBAX U X B3aMMHOE BIMSIHUE APYT Ha Jpyra;

— NPUBOJUTH NMPUMEPHI MPHUCIIOCOOICHUN LIBETKOBBIX PACTEHMH K Cpele OOMTaHUs U
OOBSICHATh UX 3HAUYEHUE;

— HaXOJUTh YePThbl, CBUJETEIbCTBYIOIINE 00 YCIOKHEHUU YKUBBIX OPraHU3MOB I10
CpaBHEHHMIO C MTPEIKaMH, U 1aBaTh UM OOBSICHEHUE;

— OOBSACHATH MPUCTIOCOOICHHS Ha PA3HBIX CTAAMUAX KUZHEHHBIX IIUKIIOB.



— OOBACHATH 3HAYCHUE LIBETKOBBIX PACTECHHH B JKU3HU U XO3SHCTBE UEIOBEKA: HA3HIBAThH
BAYKHEHIIINE KYJIbTYPHBIE U JIEKAPCTBEHHBIE PACTEHUSI CBOEH MECTHOCTH.

— pa3nuuaTh LIBETKOBBIE PACTEHUS, OJHOAOJbHBIE U JBYIOJIbHBIE, IPUBOAUTH PUMEPHI
pacTeHMil M3yYEHHBIX CEMEHCTB IIBETKOBBIX PACTEHUN (MAaKCUMyM — Ha3blBaTb XapaKTEpHbIE
IIPU3HAKH LIBETKOBBIX PACTEHUN U3YYEHHBIX CEMENCTB);

— OIpeENsATh OCHOBHBIE OPraHbl pacCTeHUH (JIUCT, cTe0ENb, IIBETOK, KOPEHD);

— OOBSCHATH CTPOCHHE M )KU3HECATEITHHOCTD IBETKOBOTO PACTCHUS;

— IIOHUMATh CMbIC]I OMOJIOTMYECKUX TEPMUHOB;

— IIPOBOAUTH OMOJIOIMUECKUE OTBITHI U SKCIIEPUMEHTHI M OOBACHATH UX PE3YJIbTATHI.

— co0moaaTh U 0OBSCHATH IPaBUJIa IOBECHUS B TIPHPO/IC.

— pa3inyaTh Che00HBIE U SOBUTHIE IBETKOBBIE PACTEHUS CBOEH MECTHOCTH.

Ilpeomemnvimu pesynomamamu usyuenus npeomema «buonocus» e 1 Knacce
AGNAIOMCA CN1e0YIOUiUE YMEHUA:

— OTIPECIISATH POJIb B IPUPOJIC H3YICHHBIX TPYII )KHBOTHBIX.

— TPUBOJUTH MIPUMEPHI IPUCIIOCOOICHNUN JKHBOTHBIX K CpeJie OOUTAHUS U OOBSICHITh UX
3HA4YCHUE;

— HaXOJIUTh YEPTHI, CBUJCTEILCTBYIOMNE 00 YCIOKHEHUN JKUBOTHBIX TI0 CPAaBHEHHUIO C
MpeIKaMH, U JaBaTh UM OOBSCHEHUE;

— OOBSACHATH MPUCTIOCOOJICHUS HA PA3HBIX CTAIHUSX KU3HCHHBIX [IUKIIOB.

— OOBSACHATH 3HAYCHUE )KHBOTHBIX B KU3HU M XO3SHCTBE YCIIOBEKA;

— MPUBOJUTH MPUMEPHI U XapaKTEPH30BaTh BAXKHBIX JIUIS KU3HU M XO3SMCTBA YEIIOBEKA
KUBOTHBIX (OOMTaTenedl SKWIMIL, Tapa3uTOB, IEPEHOCYMKOB OO0JIE3HEH, HACEKOMBbIX-
OTBUIUTENEH, OOIIECTBEHHBIX U KPOBOCOCYLIUX HACEKOMBIX, MPOMBICIOBBIX PbIO, OXOTHHUYBE-
MIPOMBICIIOBBIX NTHI] M 3BEpeil, TOMAIIHUX >KUBOTHBIX M Tp.) Ha NMPUMEpPE CBOEH MECTHOCTH,
OOBSACHATH UX 3HAYCHHE.

—paznuyath (MO TaOJWIE) OCHOBHBIE TPYNNBI J>KUBOTHBIX (MPOCTEHIINE, THITBI
KHUILIEYHOIOJIOCTHBIX, TJIOCKUX, KPYTJIbIX U KOJIbYATHIX Y€PBEH, MOJUTIOCKOB, YWIEHUCTOHOTUX, B
T.4. KJIacChl pakooOpa3HbIX, HACEKOMBIX, TAyKOB; XOPJIOBBIX, B T.4. KJIACChl PbIO, 3eMHOBOIHBIX,
MIPECMBIKAIOIINXCS, ITULl U MJIEKOIIUTAIONINX);

— OOBSCHATH CTPOEGHHUE U IKU3HENEATENIBHOCTh M3YYEHHBIX TPYIN KUBOTHBIX
(mpocreiiline, KHUIIEYHOMOJOCTHBIE, IUIOCKUE, KPYIJIble M KOJIbYaThle YEpPBU, MOJLIIOCKU,
YWICHHUCTOHOTHE (B T.4. pakooOpasHble, HACEKOMbBbIC, TayKH), XOPAOBbIC (B T.4. PBIOBI,
3eMHOBO/HbIE, IPECMBIKAIOIIHUECS, ITHIIBI U MIIEKOITUTAIOIINE);

— XapaKTepHU30BaTh OCHOBHBIE HKOJIOTHUECKHE TPYIIIbI U3YYEHHBIX IPYIII KUBOTHBIX;

— MOHUMATh CMBIC]T OMOJIOTUYECKUX TEPMUHOB;

— pa3nuyaTh BaXKHEHIIIHE OTPSIbl HACEKOMBIX U MIICKOTIUTAIOIINX;

— IMPOBOAUTH HAOIIOJCHUS 32 )KU3HEACSITEIbHOCTBIO dKUBOTHBIX, OMOJIOTMYECKUE OTBITHI
1 DKCTIEPUMEHTHI U OOBSCHATH UX PE3YIbTATHI.

— co0Mr01aTh U 0OBSICHATH MIPaBHUIIa TIOBEJICHUS B IPUPOJIC;

— XapaKTepHu30BaTh CHOCOOBI PAIMOHATBLHOTO HCIOIB30BAHUS PECYPCOB KUBOTHBIX Ha
MIpUMepe CBOETO PEruoHa.

— UCTIONIb30BaTh 3HAHUS OMOJIOTUY TPU COOIIIOIEHUY MTPaBUII TOBCETHEBHOM TUTHEHBI,

— OCYIIECTBJIATH JUUYHYIO MPO(PHUIAKTUKY 3a00JIeBaHUN, BHI3BIBAEMBIX Mapa3UTHYECKUMHU
KUBOTHBIMHU.

Ilpeomemnvimu pesynomamamu usyuenusn npeomema «buonozusn» é 8 knacce
AGNAIOMCA CLEOYIOUjUE YMEHUA:

1. B nmo3HaBaTenbHOH (MHTEILIEKTYATEHOM) cdepe:

¢ BBIACJICHUC CYIIICCTBCHHBIX ITPU3HAKOB OHOJIOTUYECKUX 00BEKTOB (OTJ'II/I‘-II/ITGJ'IBHBIX IMPU3HAKOB



KHUBBIX OPraHM3MOB; KJIETOK M OPTraHW3MOB pAacTEHHUH, XHBOTHBIX, TPHOOB M OaKTEpHii;
OpraHm3Ma 4YelIOBEKa; BHUIOB, JKOcHUCTeM; Ouocdeprl) M mporeccoB (0OMEH BEHIECTB H
IIPEBPALLEHUE SHEPIUM, ITUTAHUE, JIbIXaHUE, BBIACICHHUE, TPAHCIOPT BEUIECTB, POCT, Pa3BUTHE,
pPa3MHOXXEHHME, PETyaslus IKU3HEICSATEIbHOCTH OpraHu3Ma; KpyroBOpOT BEIIECTB U
IIpEBpPALLEHUE SHEPrUU B HKOCUCTEMAX);
* IpHUBEACHUE JIOKA3aTeNbCTB (apryMeHTalus) pOJACTBA 4YeJIOBEKAa C MIIEKONUTAIOLUMU
KUBOTHBIMH; B3aUMOCBSI3H YEJIOBEKA U OKPYXKAIOILEH CpeJibl; 3aBUCUMOCTHU 3/10pOBbs YEJIOBEKa
OT COCTOSIHUSL OKpYXKAloIllel cpelbl; HEOOXOAMMOCTH 3allUThl OKpYXKaloUlell  cpenbl;
coOmoaeHns Mep NpOoGWIAKTUKKA 3a00JIEBaHUI, BBI3BIBAEMBIX PACTCHHUSIMH, >KUBOTHBIMH,
OakrepusMu, rpubamMu ¥ BUpPycaMHu, TpaBMaTH3Ma, cTpeccoB, BUU-uHdexnuu, BpemaHbIX
MIPUBBIYEK, HAPYIICHUS OCAHKH, 3PEHUS, CIyXa, HHOEKIMOHHBIX U MPOCTYIHBIX 3a00JIeBaHUI;
* KjHaccupuKanus — OINpeAeseHHe MPUHAIEKHOCTH OHOJOTMYECKMX OOBEKTOB K
onpeeIeHHON CUCTEMaTUUYECKOI rpymIe;
* 00BSICHEHHE POJIU OHMOJIOTHH B TIPAKTUYECKON NEATEIHLHOCTH JIIOJICH; MECTa M POJIU YEJIOBEKA B
MPUPOJIE; POJICTBA, OOLIHOCTH MPOUCXOXKAECHUS U DSBOJIOINMM PACTEHUM M JKUBOTHBIX (Ha
IIPUMEPE COMOCTABIIEHUS OTAEIbHBIX I'PYII); POJIM PA3IMUHBIX OPraHU3MOB B )KU3HU UYEJIOBEKA;
3HaueHUs OMOJIOTMYECKOTo pa3HoOoOpa3usi Uil COXpaHeHuss Ouocdepbl; MEXaHU3MOB
HACJIEICTBEHHOCTH M M3MEHYMBOCTH, MPOSIBJIECHUS HACIEACTBEHHBIX 3a00JIeBaHUMN Yy 4eloBeKa,
BHI000pa30BaHUS " MPUCTIOCOOJIEHHOCTH;
* paznuyeHue Ha TabJIMIax yacTeil 1 OpraHoOUJ0B KIETKH, OPraHOB U CUCTEM OPraHOB YeNIOBEKa;
Ha JKMBBIX 00BEKTax W TaOJHIaX OPraHOB IIBETKOBOIO PACTEHHUS, OPTaHOB M CHCTEM OPraHoB
KUBOTHBIX, PACTEHUN pa3HBIX OTJENOB, KMBOTHBIX OTIEJIBHBIX THIOB U KJaccoB; Hauboiee
paclpoCTpaHEHHBIX PACTEHWHW M JIOMAIIHUX >KUBOTHBIX; ChEAOOHBIX U SIOBUTHIX TI'pUOOB;

OITaCHBIX JJIA YCI0BCKa paCTeHI/Iﬁ u KHUBOTHBIX;
¢* CpaBHCHHUC OMOJIOTHYECKUX OOBEKTOB U mponeccoB, YMCHHUC OC€JIaTb BBIBOALI H
YMO3aKITKOUCHUA Ha OCHOBE CpaBHCHUA,

* BBIBJICHHEC W3MEHYMBOCTH OPraHW3MOB; MPHUCIIOCOOJICHUH OPraHu3MOB K cpeie OOUTaHUS;
THTIOB B3aMMOJICHCTBHS Pa3HBIX BUIOB B 3KOCHCTEME; B3aMMOCBS3CH MEXIy OCOOCHHOCTSIMH
CTPOCHUS KJICTOK, TKAHEH, OPraHOB, CUCTEM OPTraHOB M HX ()YHKIIMSIMU;

* OBJIQJICHHE METOJIaMU OHMOJIOTMYECKON HayKd: HAOJIOJICHUE M OINHCAaHUE OHMOJIOTHYSCKUX
O00OBEKTOB M IMPOILIECCOB; IOCTAHOBKA OWOJIOTMYCCKUX OSKCIICPUMEHTOB M OOBSICHEHHE HX
pe3yJbTaTOR.

2.B 1IeHHOCTHO-OpUEHTAIIMOHHOMH cdepe:

¢ 3HaHHWEC OCHOBHBLIX IIpaBUJI IIOBCJACHHUA B IIpHUPOAC U OCHOB 3J0pPOBOIO o6pa3a KHU3HU,
* QHAJIM3 M OLICHKA IOCJEACTBUM JesITeIbHOCTH YeIOBEKa B MMpupoac, BIUAHUA (I)aKTOPOB PUCKa
Ha 310POBLC YCJIOBCKA.

3.B cdhepe TpynoBo# IS TENBHOCTH:

. 3HAHUE u coOnroIeHne IpaBUI paboThI B KabuHere OHOJIOTHH;
* coOmojeHue mnpaBuil pabOTBl C OWOJIOTHYECKUMHU TPUOOpPAMHU M HHCTPYMEHTAMHU
(mpenapoBaIbHBIC UTIIBI, CKAJIBIIENH, JIYIIbl, MUKPOCKOIIBI).

4. B chepe du3nuecKkor IeITEIbHOCTH:

¢ OCBOCHHC IIPUCMOB OKa3aHUA HepBOﬁ rnomon I1Ipu OTpaBJICHUH SANOBUTBIMU FpI/I6aMI/I,
pacTCHUAMHU, YKYCaxX KHUBOTHBIX, HIPOCTYAHBIX 3a6OHeBaHI/I$IX, 0XKOorax, 06M0p0)KCHI/I}IX,
TpaBMax, CIIaCCHUU YTOIIAOUICTO, paHHOHaHLHOﬁ opraHu3alu Tpyada U OTAbIXa, BbIpalllUBAHUA
" pasMHOXKCHUS KYJIIBTYPHBIX paCTeHI/Iﬁ U JOMAIIHUX KUBOTHLBIX, YXO/J4 34 HUMHU,; IMIPOBCACHUS
Ha6J'IIO,Z[eHPII>i 3a COCTOSAHUEM COOCTBEHHOT'O opraHusma.



5. B scteTnueckoii cdepe:

* OBJIQJICHUE YMEHHUEM OLIEHUBATh C 3CTETUYECKOM TOUKH 3pEHUS OOBEKTHI )KMBON MPUPOIBL.

Ilpeomemnvimu pesynomamamu usyuenus npeomema «buonozusn» 6 9 Knacce
AGNAIOMCA CN1e0YIOUiUE YMEHUA:

— — OOBSCHATH pOJb OHMOpa3HOOOpasusi B TMOMIEpXKaHUU OHOCHEPHOTO KPYroBOpOTa
BEIIECTB.

— XapakTepu30oBaThb MHAMBHUAYAJbHOE pa3BUTHE OpraHu3Ma (OHTOreHe3), oOpa3zoBaHUE
MOJIOBBIX KJIETOK, OIJIOJIOTBOPEHUE M BaXKHEHIIINE ATAlbl OHTOT€HE3a MHOTOKJICTOYHBIX;

— 0OBSICHATH MPUPOTY YCTOMUMBOCTH HOPMAJIBHOTO OHTOT'EHE3A;

— TIPUBOUTH MMPUMEPHI MMPUCTIOCOOTICHHUI Y PACTEHUI U )KHBOTHBIX.

— WCIOJIb30BaTh 3HAHUS MO0 DSKOJOTHM JUIsl ONTUMAJIBHOM OpraHmzanuu OOphOBI C
MH(EKITMOHHBIMH 3200JIEBAaHUSIMHU, BPEAUTEIISIMH JIOMAIITHETO U MPUYCaieOHOTO X0351CTBA,

— TMOJIb30BATHCS 3HAHUSMHU 110 TEHETUKE U CEJICKIIUU JJI1 COXPAHEHHS TTOPOJHOM YUCTOTHI
JOMAILTHUX dKUBOTHBIX (CO0aK, KOIIEK, aKBAPUYMHBIX pbIO, Kyp U Jp.);

— co0mo1aTh MPOPUITAKTUKY HACTIEICTBEHHBIX 00JIC3HEH;

— WCTIOJB30BaTh 3HAHUSA TI0 TEOPHH IBOJIIOINH JJII ONTHUMAIILHON OpraHu3aiiu 00phObBI C
MH(EKITMOHHBIMH 3200JICBAaHUSAMU, BPSAUTEIISIMH JIOMAIITHETO U MPUYCaIeOHOTO X031 CTBA.

— HaxOJIUTh B TIPOSIBIICHUSIX KU3HEACIATSILHOCTH OPraHU3MOB OOIIHE CBOMCTBA KUBOTO U
OOBACHATH UX;

— XapaKTepHu30BaTh OCHOBHBIC YPOBHH OPraHU3AIMH KHUBOTO;

— MOHUMATH POJIb PETYJSUU B 00ECIIEUCHUH KU3HEACSITEIbHOCTH U 3BOJIONMHU KHUBBIX
CHCTEM, a Ul 3TOr0 HEOOXOIMMO HAaXOAUTh OOpAaTHBIE CBA3HM B MPOCTHIX CUCTEMAaX U MX POJIb B
npoueccax GyHKIMOHUPOBAHUS U PA3BUTHS KUBBIX OPTaHU3MOB;

— IIePEYHCIIATH OCHOBHBIE MOJIOKEHHUS KJIETOYHON TEOPUH;

— XapaKTepu30BaThb OCHOBHBIE CTPYKTYPHBIEC 3JIEMEHTHI KIETKH, UX (PYHKIUU U POJb B
KHU3HEJESATENILHOCTH 1IeJIOT0 OpraHu3Ma, 0COOEHHOCTH CTPOCHHUSI KJIETOK Pa3HbIX LAPCTB KUBBIX
OpraHU3MOB;

— XapaKTepu30BaTh 0OMEH BEIIECTB B KJIETKE U €r0 SHEepreTudeckoe ooecrneyeHue;

— XapakTepu3oBaThb MaTepHUaJbHBIE OCHOBBI HACIEICTBEHHOCTH W CHOCOOBI JEJICHHS
KIIETOK;

— yMETh II0JIb30BATbCSI MHUKPOCKOIIOM, TOTOBUTh M paccMaTpuBaTh MPOCTEUIINE
MUKpOTpEnaparsl;

— OOBSICHATH OCHOBHBIE (PU3HONOTHYECKUE (PYHKIHUU YeJIOBeKa U OMOJIOTUYECKUIN CMBICIT
UX PEryISlNy;

— 0OBSACHATH OMOJIOTUYECKUI CMBICI U OCHOBHBIE (JOPMBI Pa3MHOKEHHS OPTaHIU3MOB;

— pa3nuyath OCHOBHbIE (DAaKTOPHI CpeAbl M XapaKTepU30BaTh 3aKOHOMEPHOCTH HUX
BIIUSIHUS HA OPTaHU3MBI B Pa3HBIX Cpe/lax OOUTaHMS,

— TOJIb30BaThCS MOHATUSAMHU 00 SKOJIOTHYECKON HHUIIE U )KU3HEHHOU dopme, OHolieHo3e,
IKOCHCTEME, OMOTeOLIeHO3¢ U OMOTEOXMMUYECKOM KPYroBOpOTE, MPOIYyLEHTaX, KOHCYMEHTaX U
peayleHTax, MUIIeBONH MUPaMHU/IE, MUIIEBBIX IEMIX;

— XapakTepu3oBaTh Ouocdepy, €€ OCHOBHbIE (YHKIMH U pOJb JKU3HH B UX
OCYILIECTBIICHUH;

— Kiaccu(UIUpPOBATh JKUBBIE OpPraHU3MBI MO WX POJSIM B KPYrOBOPOTE BEIIECTB,
BBIJICTISATH IIENH MMUTAHUS B IKOCHCTEMAX;

— XapaKTepu30BaTh MPUUUHBI HU3KOH YCTOWYHUBOCTH arpodKOCUCTEM;

— MPUBOJHUTH MPUMEPHI U3MEHUNBOCTH U HACIEACTBEHHOCTH Y PACTEHUN W JKUBOTHBIX H
OOBSACHATH IPUYUHY ITOTO SBICHHUS;

— XapaKTepHu30BaTh 3aKOHBI HacienoBaHus [. MeHnens, WX IUTOJOTHYECKHE OCHOBBI,
OCHOBHBIE MOJIOKEHUS XPOMOCOMHOM TEOPUH HAaCJIEACTBEHHOCTH;



— XapaKTepu30BaTh MPUPOY HACIEICTBEHHBIX 00JIE3HEH;

— OOBSCHATH 3BOJIOIUIO0 OPraHUYECKOr0 MHpa U €€ 3aKOHOMEPHOCTH (CBUACTEIHCTBA
ABOJIFOIMH, OCHOBHBIE TIOJIOKEHUSI TEOPUU eCTeCTBEHHOTO 0TOopa Y. JlapBuHa, yueHust 0 BUIE U
BHUJI000pa30BaHUM, O TJIAaBHBIX HaNpaBJIeHHUAX dBoionmonHoro mporecca A.H. Ceeprosa,
TEOPHUIO0 UCKYyCCTBEHHOTO 0TOOpa Y. JlapBrHA, METO/IBI CETICKIIUU B UX OMOJIOTUIECKIE OCHOBHI);

— XapaKTepHU30BaTh MPOUCXOKICHUE U OCHOBHBIC ITAITbl IBOJIIOIIUH KU3HU;

— OOBSCHATH MECTO YEJOBEKa CpPEIU KUBOTHBIX M OKOJOTHYECKHE IPEIIOCHUTKA
MIPOUCXOKACHUS YEIIOBEKa;

— XapaKTepU30BaTh OCHOBHBIE COOBITHS, BBIICITMBIINE Y€TIOBEKA U3 KUBOTHOTO

MUpa.

— XapaKTepu30BaTh HKOJOTUUECKUE TTPOOIEMBI, CTOSIIIUE TIEPET YETIOBEUECTBOM;

— HAXOJIUTh TIPOTHUBOPEUHS MEXKIY JCATEIHPHOCTHIO YEJIOBEKa M MIPUPOJION U TIpeiaraTh
CIOCOOBI YCTPAHEHHUS dTUX TPOTUBOPECUHIA;

— OOBSACHATH W JIOKAa3bIBaTh HEOOXOJUMOCTh OEpPENKHOTO OTHOIICHHS K >KHUBBIM
OpraHu3Mam.

— IPUMEHSTH OMOJIOTUYECKHE 3HAHUS JUISl OPraHU3aIlluu ¥ IIAaHUPOBAHUS COOCTBEHHOTO
310pOBOro o0Opa3a JKU3HU U JEATEIHbHOCTH, OJaronojydusi CBOed CeMbH U OJarompusTHOU
cpenbl OOMTaHUS YeTIOBEYECTBA.

TEMATHYECKOE INTAHUPOBAHUE

5 KJIACC (35 YACOB)

Ha3zeanue Tema YPOKa Ocnoeénble 6U0bl OessmelbHOCIU Hcnonwvzoe
pazoena ooyuarowguxcsa anue
ooopyooea
HuUs
uenmpa
«Touka
Pocmay
Tema 1. | [Ipupoga  Bokpyr | becena ¢ yuutenem, pabota ¢ yueOHUKOM
Omauuue Hac. HaOmromaem u | U TeTpanpio. BeimoiHeHHEe MHChMEHHOTO
HCUBO20  OM | WCCIICIYEM . 3aJ1aHusl.
nesxmcusozo (5
uacoe).
Paznuune ten | PaGota ¢ yueOHUKOM (C. 8): 3HAKOMCTBO
KUBOW M HEXKUBOW | C TPU3HAKAMHU TEJ JKHUBOW M HEXKUBOU
TIPUPOJIBI. npupoibl; pabota ¢ OUOJOTUYCCKUMHU
TEPMUHAMH oOMeH BEIIICCTB,
OpraHuvecKue u HEOPIraHUYeCKue

BEIIECTBA; JCMOHCTPAIIHS YIUTEIIEM
OTIBITA TIO BbI- SIBJICHUIO OPTaHUUYECKUX H
Heopranuveckux semiects (c. 11)

Kakue BemiectBa | Pabota ¢ ydyeOnmkom  (c.  12):

cojJiepxarcs B | GopMUpOBaHUE TMPEJCTABIEHUS O Mpo-
AKHUBBIX BeJICHUU U 0(hOpMIIEHUH OIIbITa; paboTa C
opraHusmax? yaeOnukoM (c. 13, 14): mpeobOpasoBaHue

uHpopmanuu B GopMy CXeMbl U TaOIUIIbI

CpoiictBa kuBbIX | @poHTanbHast Oecexa: (opMUpOBaHHE

OpraHnu3MoOB. HpCI[CTaB.HeHI/Iﬁ O TIpHU3HAKaX IKHUBBIX
OpraHru3MOB; MMOATOTOBKA K IMPOBCIACHUIO
mpocToro OIIBITa C KUBBIMHU
OpraHnu3MaMHu.

IloaBenem uroru. PaGora ¢ y‘-IC6HI/IKOM, BBITIOJIHCHUEC

INUCHbMCHHOI'O 3aaHus.




Tema 2. | Krerounoe Pabora ¢ pa3gatouHbIM MaTepuaIoM. I'oronnTe
Knemounoe CTpOEHHUE Cirymanme 0GbACHEHHIT YT, MHKpoIpena
cmpoenue OpraHu3sMOB CamocTosiTenbHast pabora ¢ yuebuukom. | PaT
Op2aHu3Mo8 KYJIBTYpPbI
5 w. ameO.
OOHapyxeHH
e
OJIHOKJICTOYH
BIX
JKUBOTHBIX
(mpocreiimm
X) B BOJHOM
cpene C
UCTIOJIb30BaH
uemM
uudpoBoro
MHUKPOCKOTIA.
DIIEKTPOHHBI
€ TaONIuIBl U
TTAKaThI.
JlaGopaTtopHas Pabora ¢ yueOHuKOM, 1a00pPaTOPHBIM Muxkpockon
pabota Nel 000pyIoBaHHEM, TIOBTOPEHHE MPABUJI | CBETOBOM,
«3HaKOMCTBO ¢ | paboTsl c nabopaTopHbIM | IUGPOBOI
MHUKPOCKOTIOM) . 000py/I0BaHUEM.
KonTposbHas Pemenue 3amannii KOHTPOJIBLHOM pabOTHI.
pabota Ne 1.
4. JlaboparopHas | PaboTta ¢ yueOHMKOM, JTabOPATOPHBIM Muxkpockon
pabota No2. 000pyI0BaHHEM, TIOBTOPEHHE TIPABHII | CBETOBOM,
paboThl c 1abopaTopHBIM | ITUGPOBOMA
000pyTOBaHHEM.
5. JlaGopatopnas | Pabora ¢ ydeOHHMKOM, abopaTOpHBIM | MHKpOCKOTI
pabota Ne 3. o0opy/noBaHHEM, TIOBTOPEHHE MPABUII | CBETOBOM,
paboTsI c 71a00PATOPHBIM | LU(PPOBOIA
obopynoBanueM. [Ipurorosnenue Tecra ¢
HCIIOJIb30BAHUE JIPOKKEH.
Tema 3. | Kak unér xu3np Ha | @poHTanbHas Oecema ¢ y4YHUTENEM,
Kusneoeame | 3emie? pabota ¢ yueOHHMKOM, pabota ¢
JIbHOCM b TeTpapi0. BeipanuBanue mieceHu.
0p2anHu3Mo8
(25 u).
Kak OpoHTasnibHasg Oecerma ¢ y4YHTENEM,
Pa3MHOXKAIOTCS pabota ¢ yueOHHMKOM, pabota ¢
YKUBBIE TETPAJIBIO.
OpraHu3Mbl?
Kak OponTanbHas Oecema ¢ y4UTeneM, | DIEKTPOHHBI
Pa3MHOXKAIOTCA pabota ¢ yueOHHMKOM, paboTta ¢ | e TabJauIBl U
KUBOTHBIE? TETPAJIBIO. TTaKaThl.
Kak OpoHTasnbHasg Oecema ¢ y4uHTETeEM,
Pa3MHOXKAIOTCA pabota ¢ ydeOHUKOM, pabota C




pacteHus?

TETPaJbIoO.

KonTposbHas Pemienue 3a1anrie KOHTPOJIbHOM paOOTHI.
pabota Ne 2
Moryt mu | @poHranpHas Oeceqa € YUHUTENEM,
pacTeHus padora ¢ yueOHuUKOM, paboTa C
IIPOU3BOIUTH TETPABIO.
IIOTOMCTBO 0e3
MOMOIIIH CEMSIH?
[IpakTuyeckas Pabora ¢ yueOnukom, pabora c | [ludposas
pabora KOMHAaTHBIMU PAaCTCHUSMM. naboparopust
Nel 10 PKOJIOTHH
«Yxon 3a (martymk
KOMHATHBIMH OCBEILIEHHOC
pacTEeHHSIMI» TH,
BJIQKHOCTH H
TeMIepaTyp
bl)
Pabora c
repOapHbIM
MaTepHAIOM
[Tonseném utorn . | Pabora B rpymmax.
PaboTa ¢ pa3maroyHbiM MaTepuagIoMm.
PaGora ¢ y4eOHUKOM, BBINIOJHEHHE
MUCHbMEHHOIO 3a/1aHusl.
Kax nutatorcs | @poHtaneHas Oecema ¢ yumreneM, | OOHapyKeHH
pacteHus’? pabora ¢ y4yeOHMKOM, pabota c|e
TETPAJIBIO. XJIOPOIJIACTO
B B KJIETKax
pacTeHuii ¢
MCIOJIb30BaH
uem
nudpoBoro
MHUKPOCKOTIA.
DJIEKTPOHHBI
e Ta0IuIbl U
ITaKaThl.
Tonpko nu suct | Cnymanue oObSICHEHUH YUUTEINS. OObHnapyxeHu
kopmHuT pactenue? | CamocrosiTenbHas paboTa ¢ ydaeOHUKOM. | €
PaGora ¢ kapToukamu. XJIOPOILIACTO
B B KJIETKax
pacTeHull ¢
UCMOJIb30BaH
uem
1 (poBOro
MHUKpPOCKOTIA.
DNEKTPOHHBI
€ TaOnuIbl U
TUTaKaThl.
Kak nutatorcs | Pabora B mapax. DIEKTPOHHBI
pasHbie @poHTanpHas Oecega ¢ yduTeneM, | € TaOIMIBI U
KUBOTHBIE? pabora ¢ yuyeOHHUKOM, paboTa C | IJIAKaThl.




TETPaJbIoO.

Kup bIC OPTaHU3MBL | paGora ¢ pasgaTodHBIM MATEPHATIOM. JIEKTPOHHEL

SUMOH . Caymanue o0bsCHEHHH yduTes. © TabmuiEl 1
CamocTosTenbHas padoTa ¢ yueOHukom, | IAKATEL

Kax EHTaIOTCﬂ Pabota ¢ pazgaTouHbIM MaTepUaIoOM. ONEKTPOHHEL

Tapasuel: Crnymanue oObsICHEHUN yUUTEs. © TaGHIE H
TUTAKATHI.

CamocTrosTenpHas paboTa ¢ y4eOHUKOM.

IlonBeném urtoru .

Pabora ¢ pazgaTouHbIM MaTepuaIoM.
Pabota c xapToii ypoka.
3akperieHre 3HaHUM 1o TeMe.
IToaroroBka K KOHTPOJILHOM paboTe.

Kontponbnas | Pemenue 3amanuii KOHTPOJIBbHOM paOOTHI.
pabota Ne 4 .
HyxHbl mu | PaboTa ¢ pa3naTouHbIM MaTepraIoM.
MHHepanbHbIe com | PaboTa ¢ kapToil ypoka.
>KUBOTHBIM u | becena ¢ yunurenem.
YEJIOBEKY? Ananu3  omuOOK, JOMYIIEHHBIX Ha
KOHTPOJIBHOH paboTe.
Moxuo mm xuTh | PaboTa ¢ pa3gaTouHbIM MaTepUaIoM.
6e3 BoIbI? PaGora ¢ xapTtoii ypoka.
becena ¢ yunrenem.
Moxuo mm xuTh | PaboTa ¢ pa3gaTouHbIM MaTEpHAIIOM.
HE NMUTasACh? Crnymanne 00bsICHEHUH YIUTeTIsI.
CeMUHapCKOE 3aHsTHE.
®poHTanbHas Oecema ¢ y4YHTENEM,
pabora ¢ y4yeOHMKOM, paboTa ¢
TETPajbIo.
Kax MokHO | DpoHTanbHas Oecema ¢ y4yuTeleM,
TOOBITh  JHEPruro | pabora ¢  ydyeOHUKOM, paboTta C
JUTSL )KU3HU? TETPajablo.
3auem kuBble | OpoHTanbHAs Oecema ¢ y4HTENEM,
OpraHu3MBbI pabora ¢ ydyeOHHMKOM, pabota ¢
3amnacaror TETPajablo.
NUTATEIbHbIE
BelecTna’?
Mosxno mu xuth u | OpoHranpHas Oeceqa C  y4UTENEM,
HE JIBIIIATh? pabota ¢ yueOHHMKOM, pabota ¢
TETPajblo.
PaGota ¢ npobneMHBIMU CUTYAITUSIMU.
Pazbop mpemntoxxenuit 1o  oxpaHe
MPUPOTHBIX BUJIOB.
ITonBenem nutorn . | IloBTOpEHNE NPONAEHHOTO MaTepHaIa.
Pabora B mapax.
CamocrosATenbHas pabota 1o
KapTOYKaM.
[ToaroToBka K KOHTPOJIBHOH padoTe.
ITogroroBka x | IloBTOpEHUE NPOIACHHOIO MaTEpHaIIA.
KOHTPOJIbHOU Pabora B mapax.
paborTe . CamocrosATenbHas pabota 1o

KapTO4YKaM.




[ToaroToBka K KOHTPOJIbHOMI paboTE..

HNtorosasa Pemienue 3aianuii KOHTPOJILHON PaOOTHI.
KOHTPOJIbHAS
pabora.
Pabora Hax | PaboTa Hayx ommbOkamu.
OIIMOKaMHU. Pa36op 3amanuii KOHTPOJIBLHOM PaOOTHI.
6 KJIACC (35 YACOB)
Hazeanue Tema YPOKa OcHo6Hble 6UOBL OessmeTbHOCHU Hcnonwvzoe
pazoena ooyuarowguxcs anue
o0bopyooea
HuUsA
uenmpa
«Touka
Pocmay
Hayka o | llapctBO becena ¢ yuutenem, paboTa ¢ yueOHUKOM
pacmenusnx — | Pactenus. U TeTpajiblo. BBIMOIHEHNE MHCEMEHHOTO
oomanuxa. Buemnee ctpoenue | 3agaHus.
(6u) " o01mas
XapaKTEepPUCTHKA
pacTeHui.
Mmuoroo6pasue PaGota ¢ yueOHWMKOM; pabota ¢
KU3HEHHBIX (OPM | OMOJIOTHIECKUMHU TepMHUHAMU;
pacTeHuH. dbpoHTaNBHAS Oecena ¢ yIUTeIeM.
Kinerounoe PabGota ¢ yueOHMKOM, mpeoOpazoBaHue | MUKpPOCKOI
CTPOCHHE nHpopmaruu B popmy cxembl  H | HUPPOBOH,
pacTeHHiA. TaOIUIIBI. MUKpOTIpena
CoiicTBa dbpoHTanbHas 6ecenia ¢ yUUTEIEM. paTbl
pacTUTEIBHOMN PaboTa B rpynmax.
KJICTKHU.
TkaHu pacTeHuUil. ®ponranbHas Oecenma:  (opmupoBanue | MUKpOCKOI
NPEJCTaBICHU O TMpPU3HAKaX KUBBIX | HUDPOBOH,
OpPraHU3MOB; MOJrOTOBKA K MPOBEACHUIO | MUKpOIIpena
POCTOTO OTIBITa c JKUBBIMH | paThl
OpraHu3Mamu.
Cewms. Ycnosus PabGora ¢ yueOHuMKOM, BbINoJHeHUE | PaGoTta
IpopacTaHus NUCbMEHHOTO  3amaHus.  Pabora ¢ | «CtpoeHune
CEMSH. 7a00paTOpHBIM  00OpYJIOBAaHUEM,  C | CEMEHH
CEMEHaMH PaCTEHU. dbaconu»
[ToaroToBka Kk KOHTPOJIBHOI padoTe. [udposas
nabopaTopHus
O 9KOJIOTUU
(matumk
OCBEIIEHHOC
TH,
BIIQYKHOCTH H
TeMIIepaTyp
BI).
ONEKTPOHHBI

e Ta0IuLbl U




IJIaKaThl.

KonTposbHas Pemienue 3aianuii KOHTPOJILHON PaOOTHI.
pabora Nel.
Opzanwl Kopens, ero O®ponranbHass Oecema ¢ yuutenem, | MUKpocKoI
pacmeHuil. CTpOEHUE U pabora ¢ yueOHuKOM, paboTa ¢ | HHU(POBOH,
6w 3HaYeHHEe. AHAIIM3 | TETPAJBIO. MHKpOIIpena
KOHTPOJIbHOMN AHanu3 KOHTPOJIbHON paboThl, pa3dop | paTbl.DJIEKTP
paboTHL. 3a/IaHUM. OHHBIC
TaOMUIBl U
TUTAKATBI.
[ToGer, ero Pabota B rpymnmax. DIIeKTPOHHBI
CTPOEHHUE U PaboTa ¢ pa3narouHbiM MaTepuagIoMm. e TaOuIel U
pa3BUTHE PaGora ¢ yueOHHMKOM, BBINOJHEHUE | MJIAKATHI.
NUCHMEHHOTO 3aJ[aHHS.
Jlucr, ero Pabota B rpymnmax. Mukpockon
CTPOCHHE U Pabora ¢ pa3naTouHbIM MaTepHaIoOM. 1 (poBoH,
3HAYEHHE. PaGora ¢ y4eOHHMKOM, BBIIOIHEHUE | MHUKPOIPEIA
MMACHbMEHHOI0 3aJIaHMUS. pateL.BHyTpe
HHEe
CTpOCHHE
JUCTA.
Crebenb, ero Pabota B rpymnmax. Mukpockor
CTPOCHHE U PabGoTa ¢ pa3gaTo4HbIM MaTepUaIoOM. 1 (poBoH,
3HaYeHHE PaGota ¢ yueOHUKOM, BBINOJHEHUE | MHUKpOIpENa
MUCHbMEHHOTO 3a/1aHusl. paTsbl.
«Crebenb
OJIHOAOJIHHBI
X u
JIBYJIOJIbHBIX
pacTeHui»
DJIEKTPOHHBI
€ TabJIMIBl U
TJTaKaThl.
LIBeTok, ero ®poHTanbHas Oecema ¢ yddTeneM, | DJIEKTPOHHBI
CTPOCHHE U pabota ¢ ydeOHUKOM, pabota C | € TabIUIBI U
3HauCHUE. TETPAJIBIO. ITaKaThl.
[Tnon. OpoHTasnibHasg Oecema € yuuTeneM, | DJIEKTPOHHBI
PaznooOpasue u pabota ¢ ydeOHUKOM, pabota C | € TabIUIBI U
3HAYEHUE IJIOJIOB. | TETPAJIBIO. ITaKaThl.
Ocnoenuvie MusnepanbHOe OponTasnibHasg Oecema ¢ yuureneM, | [lubposas
npoueccol NUTaHUe pacTeHUH | pabota ¢  y4yeOHUKOM, paboTa ¢ | JJaboparopus
JcusHedessme | Y 3HAUEHUE BOJBL. | TETPAJIbIO. 10 YKOJIOTHH
JibHOCMU [TonroToBka K KOHTPOJIbHOM paboTe. (maTumx
pacmenuil. BJIAKHOCTH,
(6 4w OCBEIIIEHHOC
TH)
KonTponpsHas Pemienue 3a1anue KOHTPOJIBHOM pabOTHI.
paboTta Ne2.
Bozaymnoe OponranbHas Oecena ¢ yuureneM, | Ludposas
NMTaHKE pacTeHuii | pabota ¢ ydeOHMKOM, paborta ¢ | mabopaTopus

TETPAJIBIO.

10 3KOJIOrNun




DOTOCUHTES. (matumk
Ananus YTJIEKUCIIOTO
KOHTPOJIBHON rasa 51
paboTHI. KHCIIOpPO/1a)
Hpixanue u oOMeH | @poHTanpHas Oecema ¢ y4yuTesleM, | DIEKTPOHHBI
BEILIECTB Y pabora ¢ yueOHUKOM, paboTa C | € TaOJULBI U
pacTeHuit TETPAJIBIO. IUTaKaThl.
Pa3mHo)keHue u Pabora ¢ yueOHukom, pabora c¢ | Hudposas
OIUIOIOTBOPEHUE Y | KOMHAaTHBIMU PAaCTEHUSMH. naboparopust
pacTeHui. 10 PKOJIOTHH
BererartusHoe (maTumx
pa3MHOKEHHE. OCBEILIEHHOC
TH,
BJIQ)KHOCTH U
TeMIeparyp
bl)
Pabora c
repOapHbIM
MaTepHUaIoM
Poct u pazButue Pabota B rpymmax.
pacTeHHil. Pabora ¢ pa3naTouHbIM MaTepHaIOM.
Pabora ¢ y4eOHWMKOM, BBITIOJIHEHUE
MUCHbMEHHOIO 3a/IaHusl.
Mmnozooopaszu | Cucremaruka ®poHTanbHas Oecema ¢ y4YHTENEM,
e u paszeumue | paCTeHUH, €€ pabora ¢ y4yeOHMKOM, paboTa ¢
pacmumenvno | 3HAYCHUE JUIS TETPAJIBIO.
20 mupa. OOTaHUKHU.
(10 w)
Bopopocau. Crnymanue 00bICHEHUH YUUTEIIS. Mukpockon
MoxoBuaHbIE B CamocrosrenbHas paboTa ¢ yueOHUKOM. | IIUPOBOH,
3abaiKaibCKOM PaboTa c kapToukamu. MHKpompena
Kpae. patsbl.
(OnnoKneTo
qHast
BOJIOPOCIIb
XJIAMUJOMOH
ania,
Coaraym —
KIJIETOYHOE
CTpOEHHE)
ITnaynsl, XBomy, | Pabota B mapax. DNEKTPOHHBI
IMamopotnuku Ha | @poHTanmbHas Oecega ¢ ydyuTeneM, | ¢ TaOIHIBI U
npumepe pabota ¢ yueOHHMKOM, paboTa ¢ | IIaKaThl.
3abaiikaabCKOro TETPAJIBIO.
Kpasi.
Oraen Pabora ¢ pa3gatouHbIM MaTepuaIoM. INEKTPOHHBL
I'onocemeHHbIE U Citymanme 0GbACHEHHIT YIHTEIS. € TaONuIbl U
TIOKPBITOCEMEHHEL | CaviocrosTensHas pabota ¢ yueGuukom, | [1AKATHL
C Ha IipuMepe [ToaroToBka Kk KOHTPOJIBHOM paboTe. Pabora ¢
pacTeHui repOapHbIM




3abaiiKabCKOTro MaTepHalioM

Kpasl.

KonTposbHas Pemienue 3aianuii KOHTPOJIBHON PaOOTHI.

pabota Ne3.

CewmeiictBa kimacca | PaboTa ¢ pa3gaToyHBIM MaTepUaAIOM. ONEKTPOHHBI

JBynonbHbIE Pabota c xapToii ypoka. ¢ Tabauubl U

3abaiKaIbCKOTO becena ¢ yuurenem. TJIaKaTHhI.

Kpasi. Ananu3 ommOOK, JomylleHHbIX Ha | PabGota c

KOHTpPOJIbHOM padoTe. repOapHbIM

MaTepHAIOM

CemelicTsa K1aCCa | pagora pa3IaTOYHBIM MaTepUAJIOM. ONEKTPOHHEL

OmonornpHeIe Crymanue o0bCHEHHH yauTeNs. e Tabnuubl 1

3abalikam:cKoro CamocTosiTenbHas paboTa ¢ yaeOunkom, | iakaThl.

Kpasi. Pabora C
repOapHbIM
MaTepHAIIOM

Hctopuueckoe @®poHTasibHasg Oecena ¢ y4HTENEM,

pa3BuTHE pabora ¢ y4yeOHMKOM, paboTa ¢

pPacTUTENHFHOTO TETPAJIBIO.

MUDpA.

KynerypHbie PaboTa ¢ pazgaTouHbIM MaTepUaIoOM. DJIEKTPOHHBI

pacTteHus Pabota c xapToii ypoxka. e TabmuIbl U

3abaikanbCKOTo becena ¢ yunrenem. ITIaKaTEl.

Kpasl. Pa6oTa c
repOapHbIM
MaTepHUaIoM

Hapwi Craporo u
Hogoro Cgera.

Pabota ¢ pa3naTouHbIM MaTEpPHUATIOM.
Crnymanue 0ObsICHEHUH YIUTeTIsI.
CeMUHapCKOE 3aHsTHE.

OponranpHas Oecema € ydUTeIeM,
pabora ¢ ydeOHHMKOM, pabota ¢
TETPAIbIO.
Ilpupoonvie [Tonsarue o ®poHTanmbHasg Oecema ¢ y4YHTENCM,
coobwecmea. | IPUPOTHOM pabora ¢ ydeOHHMKOM, pabota C
(Buw cooOmiecTBe — TETPabIO.
OHOTeoLIEHO3€E U
IKOCHCTEME.
CoBmecTHas OpoHrtanpHas Oecera ¢ ydUTeleM,
KHU3Hb OPraHU3MOB | paboTa ¢  yueOHHMKOM, pabota ¢
B TIPUPOJTHOM TETPabIO.
COOOILIECTBE.
Cwmena npupoanbix | @poHranpHas Oeceqa € yduTeleM,
coo01IecTB U e pabora ¢ y4yeOHuKOM, paboTa C
TIPUYHHBI. TETPabIO.
PaGota ¢ mpoOreMHBIMU CUTYAIUSIMHU.
Pa3bop mpemioxkeHudt 1Mo oxpaHe
MIPUPOIHBIX BUJIOB.
3akpennenue. | IlogroroBka x [ToBTOpEHUE MpoiiIeHHOTO MaTepHUaa.
(4w UTOTOBOM Pabora B mapax.
KOHTPOJBHON CamocrosiTenbHast pabota 1o
pabore. KapTOYKaM.

[ToaroToBka Kk KOHTPOJIBHOH padoTe.




IloaroroBka k

[ToBTOpEHUE NPONUIEHHOTO MaTEpHAIA.

HUTOTOBOM PaGora B mapax.
KOHTpPOJIbHOM CamocTrosTenbHas pabota 1o
pabore. KapTOYKaM.
[ToaroToBka K KOHTPOJBHOM paboTe..
Hrorosas Pemienne 3aanuii KOHTPOJIBHON PaOOTHI.
KOHTPOJIbHAS
pabora.
Amnanus Pabota Han omnbkamu.
KOHTPOJIbHOM Pa36op 3amanuii KOHTPOJIBHON PabOTHI.
paboTHI.
7 KJIACC (70 YACOB)
Ha3zeanue Tema ypoka Ocnoenvie 6uowl deamenvnocmu | Ucnonvzos
pazoena ooyuarouwguxcs anue
obopyooea
HUA
uenmpa
«Touka
Pocmay
3oonozua 3oonorusa - | becena ¢ yuurenem, padota ¢ yaeOHUKOM
Hayka Hayka 0 | U TeTpaaplo. BhINOIHEHNE MUCHMEHHOTO
HCUBOMHBIX KUBOTHBIX. 3aaHusl.
(CR)
Cpenpr Pabota ¢ yueOHWKOM; paboTta C
KU3HU U MecTa | OMOJIOTHYECKUMU TEPMUHAMU;
oOuTaHus dbpoHTaNBHAs Oecena ¢ yIuTeIeM.
KUBOTHBIX.
B3anmocss3u
AKUBOTHBIX B
IpUpPOJIE.
Knaccuduk | PaboTa ¢ yueOHukoM, nmpeodpasoBaHue
alysl )KUBOTHBIX M | MH(OpMaLMK B (POPMY CXEMBI.
OCHOBHbIE (dpoHTanbHAs Oecena ¢ yuuTeneM.
cucrematnueckue | Pabora B rpymmax.
IPYIIBL.
Bnusiaue yenoeka | PaGoTa B rpymmax.
Ha KUBOTHBIX. Paborta ¢ pa3naTo4HbIM MaTepUaIoM.
PaGora ¢ y4eOHUKOM, BBIIIOTHEHHE
NUCbMEHHOTO 3aJIaHMS.
Kparkas ucropus | PabGora B rpynmnax.
pa3BUTHS Paborta ¢ pa3aTOYHbIM MaTepUaIOM.
300JI0THH. PaGora ¢ y4eOHUKOM, BBINIOTHEHHE
MUCbMEHHOTO 3aJIaHMSL.
Cmpoenue Knerka. Pabora ¢ yueGHMKOM, TpeoOpazoBanre | Mukpockon
mena uHpopManuu B GopMy TaOIHIIBL. U(ppPOBOH,
HCUBOMHBIX dpoHTaIBbHAS OEcena C yuuTenem. MUKponpena




(4 u). Pabota B rpynmax. paThl.
TkaHu. @®poHTasibHasg Oecena ¢ yuureneM, | Mukpockon
pabora ¢ yueOHuKOM, paboTa ¢ | HU(POBOH,
TETPAJIBIO. MUKpoTpena
paThl
Opransl v cucteMbl | Pabota B rpymnmnax. Mukpockon
OpPraHoB. Pabora ¢ pa3naTouHbIM MaTepHaIoOM. 1 (ppoBoH,
PaGota ¢ y4eOHMKOM, BBINOJHEHUE | MUKpOIIpENa
NUCHMEHHOTO 3aJIaHHS. patel
KonTposbHas Pemienne 3aianuii KOHTPOJILHON PaOOTHI.
pabota Nel
Iloouapcmeo | Tun Capkonossle, | Pabora B rpymnmnax. Mukpockon
Ilpocmeinuue | KryTMKOHOCUBI. PaboTa ¢ pa3naroyHbiM MaTepuagIoMm. uudpoBoi,
(5w Knacc Pabota ¢ y4eOHUKOM, BBINOJHEHUE | MUKpPOIIPENA
CapkoioBbI€. MUCHbMEHHOTO 3a/IaHusI. patbl (ameba
Pabota ¢ MuKpOoCKOTIOM.
Kitace O®ponTasnibHasg Oecena ¢ yuurteneMm, | MUKpocKoI
JKryTuKoHOCIIBI. pabora ¢ y4yeOHMKOM, paboTa ¢ | HUPPOBOH,
TETPAJIBIO. MUKpoTpena
parsl.
(aBTIICHA
3eJIeHast)
Tun Undy3opus. ®poHTanbHas Oecema ¢ ydyuTenem, | MUKpPOCKOI
pabora ¢ y4yeOHMKOM, paboTa ¢ | HUPPOBOH,
TETPAJIBIO. MUKpOTIpena
paTsbl.
(nudy30pHsN)
JlaGopaTtopHas [TpuroroBieHrne MUKpoIpenapara. Muxkpockon
pabota Nel PaboTa ¢ MEKpPOCKOTIOM. nnudpoBoi,
MUKpOIIpena
paThbl.
MHuoroo6pasue Pabora B rpymnmnax. J1a00paTOPHO
IPOCTEHIIINX. Pabora ¢ pa3gaTouyHbIM MaTEepPHAIOM. e
[Tapazutnueckue PaGora ¢ y4eOHMKOM, BBINOJIHEHUE | 0OOPYIOBAH
npocTeHIue. MUCHMEHHOTO 3a/IaHusl. ue.
DNEeKTPOHHBI
€ TaOJIULIBI
Iloouapcmeo | Tun OponTasnibHasg Oecena ¢ y4urteneMm, | MUKpOCKOI
Mmnozoknemo | KumeunononoctH | paborta ¢ yueOHHKOM, pabota ¢ | uudpoBo,
YHble BI€. TETPabIO. MUKpoOIpena
scusomnute (3 paThl.
y). (BHyTpeHHee
CTpOEHHuE
THIPBI)
Mopckue @ponrtanbHas Oecena € yUHUTENEM,
KHIIIEYHOTIONIOCTHRI | pabota ¢  ydeOHuMKOM, paboTa ¢
e. TETPabIO.
KonTponsHas Pemienue 3a1anuii KOHTPOJIBLHON pabOTHI.
paboTa Ne2
Tun: Ilnockue | Tun Ilnockue Pabora B rpymnmnax. 71a00paTOpPHO




uepeu. YEepPBH. Paborta ¢ pa3naToYHbIM MaTEpUAIOM. e
Kpyznoie PaGora ¢ ydeOHUKOM, BBIMIOJHEHHE | 000PYIOBaH
uepeu. NUCHMEHHOTO 3aJIaHHS. ue.
Konvuamuie ONEeKTPOHHBI
uepeu (6 u). ¢ TaOJIHIIBI
PaznooOpaszue OpoHTtanbHas Oecema ¢ yUHTENEM,
IUIOCKUX YepBeit pabdora ¢ yueOHuUKOM, paboTa C
3abaiikaibCKOro TETPAJIBIO.
kpasi. CocanbluKu
Y [ICTTHU.
Tun xpyrusie Cnymanue 0ObsICHEHUI yUUTEs. 1abopaTopHO
YEpPBHU. CamocrosTrenbHas paboTa ¢ y4eOHUKOM. | €
Pabora ¢ xapToukamu. 000pynoBaH
ue.
ONEeKTPOHHBI
€ TaOJIHIIBI
Tun xonpyaThIe Pabota B mapax. 1a60paToOpHO
YepBHU. OpoHTanpHas Oecema € ydUTeNeM, | €
pabdora ¢ ydeOHuUKOM, paboTa  C | 00OpyHOBaH
TETPabIO. ue.
DJIEKTPOHHBI
€ TaOJIHIIBI
Knace PaGora ¢ pazgaTtoyHbIM MaTepuaIoM.
Maowernnkosble Crnymanue 0ObsICHEHUH YIUTeTIsI.
HCpBH. CamocrosTenbHas paboTa ¢ yaeOHUKOM.
JlaGopaTtopHas PaGota ¢ y4eOHHMKOM, pa3IaTOYHBIM | JIAOOPATOPHO
pabota No2: MaTepHaIoM. e
Bremrnee n PaGoTa ¢ MukpomnpemnapaTamu. 000py10BaH
BHYTpPECHHEE PaboTa ¢ 6MOI0THYECKUM PUCYHKOM. ue,
CTpOEHUE MUKpOIIpena
KOJIbYAThIX YEepPBEH. patsbl.
Tun Ob6mas Pabota c pa3gato4yHbIM MaTepHaIoOM.
Monnwcku XapaKTepUCTUKA PaGoTa c kapToii ypoka.
(6 u). Trna MoJurocku. becena ¢ yuurenem.
Knacc Pabota ¢ pa3gaTtoyHbIM MaTepUaIOM.
bproxororue Crnymanue oObSICHEHUN yIUTEIIsl.
MOJUTFOCKH. CamocTrosTenbHas paboTa ¢ y4eOHUKOM.
Knacc OpoHTasnbHasg Oecega ¢ YUHTENEM,
JIBycTBOpUaTHIE pabota ¢ ydeOHUKOM, pabota ¢
MOJUTFOCKH. TETPabIO.
JlaGoparopHas PabGora c¢ yueOGHuMKOM, paznarounsM | [{udposoit
paboTa Ne3 MAaTEPUAIIOM. MMKPOCKOII,
«Buemrnee u PaGota ¢ MmukpormnpemnapaTamu. 1a00paTOpHO
BHYTpEHHEe Pabora ¢ 6M0JI0rHYECKUM PUCYHKOM. e
CTpOEHHUE Tema o0opynoBaH
JIBYCTBOPYATHIX ue. Bnaxnsie
MOJIITFOCKOBY. npernaparsl,
KOJUICKIIHH
paKoBUH

MOJIJIFOCKOB.




ONEKTPOHHBI

€ TaOJIUIIBI
Kitace Pabora ¢ pa3gaToyHbIM MaTepHUaIoOM.
I'omoBonoOrME @®poHTasibHAasg Oecena € y4MTEIEM,
MOJUTFOCKH. pabora ¢ yueOHuUKOM, paboTta C
Terpaablo. [10AroToBKa K KOHTPOJIBHOM
pabore.
KonTposbHas Pemienue 3aanuii KOHTPOJIBHON PaOOTHI.
pabota Ne3.
Tun Kiacc @®poHTasibHasg Oecera € yYUTENEM,
Ynenucmonoz | PakoobpasHsle. pabdora ¢ ydeOHuKOM, pabota cC
ue (7 u). AHnanm3 TETpajbio. Anamuz KOHTPOJILHOM
KOHTPOJIBHOM paboTHI.
paboTHL.
Kitace @®poHTasibHasg Oecena ¢ y4HTENEM,
[TaykooOpazHsbie. pabora ¢ y4yeOHMKOM, paboTa ¢
TETPAJIbIO.
PaGota ¢ npobneMHBIMU CUTYAITUSIMU.
Pa3bop mpemnmokeHwit mo  oXpaHe
PUPOIHBIX BUIOB.
Knacc Hacexombie. | dpontanbHas Oeceqa ¢ yuuteneM, | ['epOapHbIit
pabora ¢ y4yeOHMKOM, paboTa ¢ | MaTepuan; —
TETPAJIBIO. CTpOoeHue
HACeKOMOTO
Trmer passutus Pabora ¢ pa3gatouyHbIM MaTepHaIoOM. T'epbaprrif
HACCKOMBIX. Crnymanve 0ObsICHEHUH YIUTeTIsI. Matepual —
CamocTosiTenbHas paboTa ¢ yaeOHHKoM. | !
pa3BUTHUS
HACEKOMBIX
[Tuenst u mypaBeu | PaboTa B rpymmax.
— 00ILIeCTBeHHBIE Pabota ¢ pazgaTouHbIM MaTEepHAIOM.
HACEKOMBbIE. PaGora ¢ yueOHMKOM, BBINOJHEHUE
[Tonesnsie MUCHbMEHHOIO 3a/1aHusl.
HACEKOMBbIE [Tpocmotp BuAeopuiIbMa.
3a0aliKaIbCKOTO Pabora c mpe3eHTanmen.
kpas. OxpaHa
HACEKOMBIX.
Hacexombie — Pabota ¢ pa3gaTtoyHbIM MaTepUaAIOM.
BpeaHTet Caymanue oObICHEHUH yIUTes.
KYJIbTypHBIX CamocrosrenbHas paboTa ¢ yueOHUKOM.
pacTeHi 1 [ToaroToBka K KOHTPOJIBLHOU padoTe.
HEePEHOCUNKHI
3a0oJeBaHMM
YEJI0OBEKA.
KonTponsHas Pemienue 3a1anuii KOHTPOJIBHON PabOTHI.
pabota Ne4.
Tun Obmue npr3Haxn Pabora ¢ pa3gatouHbIM MaTepuaIoM.
Xopoossie XOPZOBBIX Craymanue oObsICHEHUI yIUTEIs.
(6w KHBOTHBIX. CamocrosTenbHast paboTa ¢ y4eOHHKOM.
Hanxmacc Pei0bL. PaGora B rpymmax. Brnaxxneie
Paborta ¢ pazgaTrouHbIM MaTepHaIOM. npernapaTsl




Pabora ¢ ydeOHUKOM, BBIOTHEHHE | «PBHIOBDY
NUCHMEHHOTO 3aJIaHHS.
Bnyrpennee @®poHTasibHasg Oecena ¢ yuurteneM, | BnaxHbie
CTPOCHHUE PHIOBI. pabora ¢ y4yeOHHMKOM, paboTa  C | mpenaparbl
TETPABIO. «PBIOBI».
Mopens —
CKeJIET PbIO
OcobenHoctu ®poHTasibHAsg Oecega ¢ YUMTENEM,
pasMHOKEHUs pbi0. | pabota ¢  y4eOHuKOM, pabora ¢
TETPAJBIO.
OcHoBHbIE Pa6ora B rpynmnax.
cucremarnyeckue | PabGora ¢ pa3maTouHBIM MaTepHaioM.
IPYMIbI PHIO. Pabora ¢ yueOHUKOM, BBINIOJHEHHE
NUCHMEHHOTO 3aJ[aHHS.
1lpombicroBbie PaGora ¢ pa3gaTtoyHbIM MaTepuaIoM.
p13161>v1 Crnymanue oObSICHEHUN yUUTEsI.
3abalikankcKoro CamocTrosiTenbHas paboTa ¢ y4eOHUKOM.
kpas. 1x
WCTIOJTb30BAHUE U
OXpaHa.
Knace Mecra 00uTaHHA M | pogors ¢ pa3aaTOYHBIM MaTepUAIIOM.
3emnosoonsle | cTpoeHue Crnymanue 0ObsICHEHUH YIUTeTIsI.
' unu | 3CMHOBOTHBIX. CamocrosTenbHas paboTa ¢ yaeOHUKOM.
Ampuobuu (4
y).
CrpoeHue u PaGoTa B rpymnmax. Bnaxxubie
JeSITeTbHOCTh PaboTa ¢ pa3gaTo4HbIM MaTepUaIoM. npernaparsl
BHYTPEHHHUX PaGora ¢ yueOHMKOM, BBINOJHEHUE | «36MHOBOIH
OpraHoB. MUCHbMEHHOIO 3a/1aHusl. BIE»
Tozosoit ik Pabora ¢ pa3gatodyHbIM MaTepHaIoOM.
KHSHI U Crnymanue oObSICHEHUN yUUTEIIsl.
POUCXOKNCHHC CamocrosTenbHas paboTta ¢ yaeOHUKOM.
36MHOBO/IHBIX.
MHuoroo6pa3ue u
3HauYEHUE
36MHOBOIHBIX
3abaiikaabCKOro
Kpasi.
KonTponsHas Pemienue 3a1anuii KOHTPOJIBHON pPabOTHI.
pabota Ne5.
Knacc Bremnee ctpoenue | dponTtanbHas Oecena ¢ ydMTENeM,
Ilpecmuikaro | ¥ CKENET pabora ¢ y4yeOHuKOM, paboTa C
mueca, wiu | NPECMBIKAIONIMXCA. | TETPAIBIO.
Penmunuu (3 | Ananus
y). KOHTPOJIBHOM
paboTHI.
Bnyrpennee Pabora B rpymnmnax. BiaxxHbie
CTpPOEHUE U Paborta ¢ pa3aToYHbIM MaTepUaAIOM. npernaparbl
KU3HeHeaTenpHocT | Pabora ¢ ydyeOHMKOM, BblnoJHeHHE | «[IpecMbika




b MUCHEMEHHOTO 33JIaHusl. FOLITUECS
MIPECMBIKAFOIIIAXCSL.
Mzoroo6pasue u PaboTa ¢ pa3gaTo4HBIM MaTEpUAIOM.
3HatCHHC Cnymanue 0ObsICHEHUH yUUTES.
NPCCMBIKAIOIMHXCA | a0 cTosITEMBHAS PAGOT OHHKOM
. pabora c yue OM.
3abaiKaIbCKOTO
Kpas. [IpeBHue
TIPECMBIKAIOIITHECH.

Knacc | Cpena obutanmst u | @ponranpHas Oeceqa ¢ yuutenem, | Uyderno
Hmuywu BHEIIIHEE CTpOCHHE | pabota ¢  ydyeOHukoMm, pabora ¢ | [lTupl,
(8 u). IITHLL. TETPaJIbIO. [Mepos

ITHIIBI,
MUKpOIIpena
patsl «Ilepbs
TITHIDY
Onopro- PaboTa ¢ pa3gaToYHbIM MaTEpHATIOM. Ciener
ABUTATCIIbHAA Coymranue o0bSCHEHHH yauTeNs. romybs
cucreMa i, CamocrosTenbHas paboTa ¢ yaeOHUKOM.
Bnyrpennee Pa6ora B rpymnmnax.
CTPOCHUE IITHII. Pabota ¢ pa3maToYHBIM MaTEPHATIOM.
Pabora ¢ y4eOHWMKOM, BBITIOJIHEHUE
MTUCHLMEHHOTO 3a/IaHus.
PazmHoxkeHue n ®poHTanbHas Oecea € y4HTETIEM,
pa3BUTHE NTHII. pabora ¢ ydyeOHuKOM, paboTa ¢
TETPaBIO.
Tonosoit . PaboTa ¢ pa3gaToyHBIM MaTEpUAIOM.
KUSHCHHBIM UK Crnymanue 00bsICHEHUH YIUTeIIsl.
" CC3OHHBIC | CanvocTosTenbHAs paboTa ¢ y4eOHUKOM.
SIBIICHUS B JKU3HU
ITHII.
MHuoroo6pasue PaGoTa B rpymnmax.
TITHI] PaboTa ¢ pa3zgaTo4HbIM MaTepUAIOM.
3a0aitkalIbCKOTO PaGota ¢ y4eOHHMKOM, BBITIOJHEHHE
Kpasi. MUCHbMEHHOIO 3a/1aHusl.
3HaveHue u oxpaHa | @poHTanpHas Oeceqa € y4HTEINEM,
IITHII. pabota ¢ yueOHHMKOM, pabota ¢
[Ipoucxoxnenue TETPabIO.
ITHII.
KonTponbsHas Penienue 3aanuii KOHTPOJIBLHON PaOOTHI.
pabota Neb.
Knacc Bremnee ctpoenue | PaGota B rpynmnax.
Mnexonumaro | mnexonuraromux. | PaboTa ¢ pa3gaTo4HbIM MaTepUaIoM.
wue, unu | Cpenpl )KU3HU U PaGora ¢ y4eOHUKOM, BBINIOTHEHHE
36epu (10 w). | mecra oOuTaHusI. MUCHbMEHHOTO 3aJIaHMS.
Buytpennee OpoHTasnbHas Oecema ¢ yuuTeneM, | BnaxHbie
CTpOEHUE paborta ¢ yueOHHMKOM, paboTa ¢ | mpemaparsl
MJIEKOTIUTAIONINX. | TETPAJIBIO. «Kponuky,

CKCJICT




MIJICKOIIUTAro
mero

Pasmuoxenue u

Pabora ¢ pa3gatouHbIM MaTepuaIoM.

PasBUTHC Cnymanue 0ObsICHEHUH yUUTES.
MIICKOIHUTAIOMHX. | CanocrosiTenpHast paboTa ¢ yaeOHHKOM.
I'opoBoit

SKM3HEHHBIN ITUKII.

[Ipoucxoxaenne OponrtanpHas Oecema € yUUTEIEM,
MJICKOTIUTAIONIUX. | pabora ¢  ydyeOHHMKOM, pabota C
MinekonuTarwmue | TETPablo.

3a0alikaIbCKOTO

Kpasl.

Briciume, Pabota ¢ pazgaTouHbIM MaTepUaIoOM.
IInanexnrapusie, Crymanue o0bCHEHHH yduTeNs.

3BCPH. CamocrosrenbHas paboTa ¢ yueOHUKOM.
HacekoMOsAHBIE M | pacora b rpyNax.

Pykoxpeiibie, Pa6oTa y IOCKH.

['pe13yHBI M

3aitrieoOpa3HbIe,

XHIIHBIC.

JlacToHorue n Pa6ora B rpymnmnax.

KurooOpasnsie. Pabora ¢ pa3naTouHbIM MaTepHaIOM.

Pabora ¢ y4eOHWMKOM, BBHITIOJIHEHUE

IIHUCBbMCHHOTO 3aJlaHMs.

[TapHOKOTIBITHBIE U
HenapHOKOTIBITHBI
e.

PaGoTa B rpymnmax.

PaboTa ¢ pa3gaTo4HbIM MaTepUaAIOM.
PaGota ¢ y4eOHHMKOM, BBITIOJHEHHE
MUCHMEHHOTO 3aJ[aHHSI.

Xo6otHbie. OTpsizg

PaGoTa B rpymnmax.

[TpumaTsr. PabGoTa ¢ pa3gaTouHbIM MaTepUaIoOM.
PaGota ¢ y4eOHHMKOM, BBITIOJHEHHE
HNUCbMEHHOTO 3aJlaHMs.
IKONOTHIECKHE Pabora ¢ pa3garouHbIM MaTepuaIoM.
TPYIIIEL Caymanue oObICHEHUH yIUTeIs.
MICKOLMTAIOMHX. | CayocrosTenbHas paboTa ¢ yaeGHHKOM.
3HaueHue
MJIEKOTIMTAIOIINX
JUIs1 4eJIOBeKa.
KonTponpHas Pemienue 3a1anuii KOHTPOJIBHON pPabOTHI.
pabota Ne7.
Pazeumue JloxasarennCraa Pabora ¢ pazgatouHsIM MaTepuaIoM.
HCUGOMHO0 IBOIOIHH Caymanue oObICHEHUH yIUTes.
Mupa Ha | AKUBOTHOTO MUPA. | CayocTosTenbHas paGoTa ¢ yaeGHHKOM.
3emane (1 u). Vuenne Y.
HapBuna o0
9BOJIIOLIUH.
3axntouenue | 3aKkpenseHue U [ToBTOpEHUE MpOiiIECHHOTO MaTepHaa.
(2u) cUCTEMaTU3aLus PaGora B mapax.

3HaHUU 110 KypCy

CaMocTosTenbHAS pa60Ta 1o




ouoioruu 7

KapTO4YKaM.

KJacca. [ToaroToBka K KOHTPOJIBHOM padoTe.
Hrorosas Pemienue 3aianuii KOHTPOJIBHON PaOOTHI.
KOHTPOJIbHAsS
pabora.
8 KJIACC (70 YACOB)
Ha3zeanue Tema ypoka Ocnoenuvie 6uowl deamenvnocmu | Ucnonv3os
pazoena ooyuarowguxcs anue
ooopyooesa
HUA
uenmpa
«Touka
Pocmay
Opzanusm Hayku 00 | becena c yuurenem, paborta ¢ ydeOHHKOM
yenoeexa. opraHusme U TeTpajbl0. BHIMIOTHEHNE MUCHMEHHOTO
Oowguit YeJIoBeKa. 3a/1aHMUS.
0030p(6 u).
Crpykrypa Tena. | Pabora ¢  ydyeOHukom; pabota ¢
MecTo uenoBeka B | OMOJIOTHMYECKUMU TEPMUHAMU;
KUBOU TIPUPOJIE. dpoHTaTBHAS OEecena C yIuTeleM.
Knerka: crpoenne, | PaboTa ¢ yueOHukom, nmpeobpazoBanue | Mukpockon
XUMUYECKUN uHpopmaruu B popmy TabIUIIEL. nudpoBoi,
COCTaB u | ppoHTanbHAs Oecena ¢ yIUTEIeM. MHUKpOIIpena
XKU3HenesTeapbHoCT | PaboTa B rpymmax. parsl,
b. 71a00paTOPHO
e
000pynoBaH
ue
Tkanwu. Pabora B rpymnmnax. Mukpockon
PaboTa ¢ pa3gaToYHbIM MaTepUAIOM. UpPOBOI,
PaGota ¢ y4yeOHUKOM, BBINOJHEHUE | MUKPOIIpENa
MUCHMEHHOTO 3aJ[aHHSI. parsi,
J1a00paTOPHO
e
o06opynoBan
ue

Cucrembl OpraHoB
B OpraHu3me.

PaGora B rpymnmnax.
PaboTa ¢ pa3gaTouHBIM MaTepHAIOM.

YpoBHU PaGora ¢ yueOHHMKOM, BBINOJIHEHHE
OpraHu3aIuu NUCbMEHHOTO 3aJIaHMS.

OpraHusma.

Hepsnas n

rymopaibHas

peryJsIysL.

IIpakrtrnyeckas Pabora B mapax. BeinonHeHue 3amaHuii
paboTa Ne 1. NPaKTUYECKON pabOTHI.

«Ilonyuenne Odopmienue paboTsl, popMyarpoBaHue
MUTaTEIBEHOTO BBIBO/IOB.

pedekca u

YCIIOBHH,




BBI3BIBAOIIUX €I'0

TOPMOKEHHE».
Onopno- Ckener. Ctpoenue, | ®ponrtanpHas Oecema ¢ yuurenem, | Pabota C
oguzamenvHa | COCTaB u | pabora ¢ yueOHMKOM, paboTa  C | MYJISDKOM
A cucmema(8 | coequHeHue TETPAJIBIO. «Cxener
u). KOCTEH. YeIIOBEKa»
1ab0paToOPHO
e
000py1I0BaH
ue UL
IPOBEICHHS
OTIBITOB.
ONEeKTPOHHBI
€ Tabmuubl U
TUTaKaThI
Ckenert rosioBsl U | Pabora B rpymnmnax. Pabora C
TYJOBUIIIA. Pabora ¢ pa3naTouHbIM MaTepHaIoOM. MYJIISKOM
Paborta c yuyeOHHKOM, «Cxkener
BBITIOJTHEHUCTTICBMEHHOTO YeJIOBEKa»
3a7laHus. DIIEKTPOHHBI
€ TabJuIIbI U
TUTAKAThI
Ckener O®poHrtanpHas Oecema ¢ yuutenem, | PaGora c
KOHEUYHOCTEH. pabora ¢ ydeOHHUKOM, paboTa ¢ | MYISDKOM
TETPaJIbIo. «Ckener
Ye0BEKa»
DJIEKTPOHHBI
€ TaOJIULBI U
TJIaKaThl
ITeprass  momoms | PaGoTa B rpynmax.
npu TpaBMmax: | PaboTa ¢ pa3naTouHbIM MaTepHUaIoM.
pacTsHKEHUH PabGora ¢ yueOHUKOM,
CBS30K, BBIBHXaX BBITNOJIHEHUETICbMEHHOTO
CyCTaBOB, 3alaHusl.
nepeaomMax KOoCTei.
Meimner. OponTanbHasg Oecema ¢ yuuTeneM, | MUKpoOCKoI
pabota c¢ yueOHUKOM, pabota c | HU(POBOH,
TETPAJIBIO. MUKpOIIpena
paTsl
MBIIIEYHON
TKaHHU.
DNEKTPOHHBI
€ TaOJIUIIbI
PaGota mMprmii. OpontanbHas Oecema ¢ yuuteneM, | [ludbposas
pabora ¢ yueOHHMKOM, pabota ¢ | mabopartopus
TETPabIO. 1o
buznonoruu
(matumk
CUJIOMED)
Hapymenus @ponranbHas Oecema c
OCaHKHU u yuuTenem,pabota c
TUIOCKOCTOITHE. Y4EeOHHKOM, pabora

c
TETPAJIBIO.




Pa3Butne onopno-

JIBUTATEIbLHOU
CUCTEMBI.
KontponbHas Pewienue 3a1annii KOHTPOJIBHOM
paboTa Nel. paboTHI.
Kpoes. Buyrpennsia cpena. | @ponranbHas Oecena ¢ yuutenem, | MUKpOCKOT
Kpoeooopawe 3HaueHue KpoBU U | paboTa ¢ ydyeOHUKOM, pabota c | HudpOBOH,
Hue ee cocraB. AHamu3 | TeTpaapl0. AHaIM3  KOHTPOJIBHOM | MUKpoOIIpena
(8 u). KOHTPOJILHOM paboThI. patsbl
paboTHI.
NmMmynurer. ®poHTasnbHasg Oecena ¢
YUUTENEM,
pabora ¢ yueOHUKOM, paboTa
Crpoenue u pabora | Pabora B rpymnmnax.
cepaua. Kpyru | Pabota ¢ pa3aTouHbIM MaTepHagoM.
KpoBooOpamienusi. | Pabora ¢ y4eOHHMKOM,
JIBi>xenne TuMQHbI. BBITNIOJIHEHUETICbMEHHOT O
3a/laHusl.
Jlsmwxenne kposu | Pabota B mapax. BeimonHeHnue Hudposas
o coCylaM. | 3aJaHUHTIPAKTUYECKON PabOTHI. nmabopartopus
[IpakTnueckas Odopmiienue paboThl, o
pabota No2. (bopMyTHpPOBaHUEBHIBOIOB. buznooTNN
(marymk
yCccC
Perynsauust paboter | ®poHTanpHas Oecema ¢ yuutenem, | [ludposas
cepaua u | pabota c yueOHWUKOM, paboTa c | J1aboparopus
KPOBEHOCHBIX TETPAJIBIO. 1o
COCY/IOB. bu3HoIOTHN
(apTrepuanbH
oro
JTABJICHUS )
[Ipenynpexaenne | Ciymanue oObICHEHUA yUUTEIIS.
3a00JieBaHMI CamocrosrenbHas paboTa ¢
cepaua u cocyaoB. | yuebHukom.Pabora ¢ kapToukamu.
IlepBas  momomip | PaboTa B mapax.
npu OpoHTanbHasg Oecema C  y4yuTeleM,
KPOBOTEUCHUSX. pabota c ydyeOHHUKOM, paboTa cC
TETPaJIBIO. [Tonroroska K
KOHTPOJIbHOM
pabore.
KonTposbHas Pemenue 3aanuii KOHTPOJIBLHOM
pabota Ne2. paboThI
Jvixamenvna s 3HadeHue PaGora ¢ yueOHUKOM,
cucmema(6u). | npixanus. Oprassl pa3aaToYHBIMMATEPUAIIOM.
neixanus. Asamus | PaGoTa ¢ mpemapaTtamu.
KOHTPOJIBHOM AHanu3 KOHTPOJIbHOU
paboTHI. paboTHI.
Crpoenne nerkux. | Pabora ¢ pazgarounsiM [udposas
l'azoo6men B | Matepuanom.PaboTa ¢ kapToi naboparopust
JIETKHUX ¥ TKaHSIX. ypoKa. 10 2KOJIOTUHU
becena c yunrenem. (maTumx
OKHUCH

yriaepoja,




KHCJIOPOAa,

BJIKHOCTHU
Apxatensaas PaboTa ¢ pa3gaTo4HBIM MaTEpUAIOM.
cacteMa. Cnymanue 0ObsICHEHUH yUUTES.
CamocTtosTenpHas paboTa ¢ y4eOHUKOM.
Perymsanus @®poHTasibHAsg Oecega ¢ YUMTENEM,
JIBIXaHUSI. pabora ¢ yueOHWUKOM, paboTa C
TETPABIO.
bonesnn opranoB | PaboTa ¢ pazgaTouHbIM MaTepUaIoM. Hudposas
npixanuss  u - ux | OponTtanpHas  Oecema ¢ ydmTeneM, | J1abopaTtopus
npeaynpexjaeHue. | pabora ¢ yuyeOHUKOM, paboTa C | IO DKOJOTHH
'uruena npixaHus. | TETPabIoO. (maTumk
OKHUCH
yriiepoia)
naboparopust
o
buznooTNN
(marymk
4acTOTHI
JIBIXQHMS)
[lepBass  momomp | PaboTa ¢ pazgaTouHbIM MaTEpPHAIIOM.
npu  nopaxeHnn | DpoHTanpHas Oeceqa ¢ y4HTENeEM,
OpraHoB JpIxaHus. | pabota ¢  ydeOHUKOM, pabota ¢
TETPAJIBIO.
IMuwesapume | 3nauenue numy 1 | PaGoTta ¢ pa3gatoyHbIM MaTepraioMm. DJIEKTPOHHBI
JIbHAA €e COCTaB. ®ponrtanbHas Oecega ¢ yddTeneM, | € TaOJIUIBI H
cucmema(8 u). pabora ¢ ydyeOHuHKOM, paboTa C | MJIAKaThl.
TETpajbio. Hudposas
nmabopaTopust
0 3KOJIOTUU
(matuuk pH
Opransbl ®poHTanbHas Oecema ¢ y4YHTENCM,
MUIIEBAPEHUS. pabora ¢ ydeOHHMKOM, pabota C
TeTpasiblo. AHAIM3 KOHTPOJbHOU
paboTHI.
3yObl. OpoHTasibHasg Oecerma ¢ y4YHTENEM,
pabota ¢ yueOHHKOM, pabota ¢
TETPAJIBIO.
PaGota ¢ npobneMHBIMU CUTYAITUSIMU.
Pa3bop mpemioxkeHuit 1Mo  oxpane
MPUPOIHBIX BUJIOB.
[MumeBapenne B | ®ponTanbHas Oecena ¢ yuureneM, | Llupposas
pPOTOBOM MOJIOCTH U | paboTa ¢  yuyeOHMKOM, pabota ¢ | 1aboparopus
B JKEIyJIKE. TETPabIO. M0 3KOJIOTUU
(matunx pH

[InmeBapenne B
KHILIEYHUKE.
BcacsiBanue
IIATATENbHBIX
BEILIECTB.

Pabora ¢ pa3gatouHbIM MaTepuaIoM.
Caymanue oObsICHEHUH yIUTes.
CamocrosiTenbHast paboTa ¢ y4eOHHKOM.

Perynsauums

Pabora B rpymnmnax.




MUILEBapCHHUS. PaboTa ¢ pa3garouHbIM MaTepHaIoOM.
PaGora ¢ y4eOHUKOM, BBINIOJIHCHHE
MCbMEHHOTO 33/1aHMUs.
[IpocmoTp BuACOPHUIBMA.
PaGora ¢ nmpe3eHTarmei.
3abonepanns Pabora ¢ pazgaTouHbIM MaTepuaioM.
OpraHoB Crymanue o0bACHEHHH yduTes.
TTHIICBAPCHIA. CamocTosTenbHas paboTa ¢ yIeOHHKOM.
[ToaroroBka Kk KOHTPOJIBHOM padoTe.
KonTposbHas Pemienne 3aianuii KOHTPOJIBHON PaOOTHI.
pabota Ne3.
Obmen ObMenHBbIe PaboTa ¢ pa3aaToOuHBIM MAaTEPUATIOM.
éeuwjecme U | HMPOLCCCHI B | Crnymanue o6wsacHennii yaurens.
JHepzuu(3 u). | OpraHusMe. CamocTosTenbHas paboTa ¢ yIeOHHKOM.
AHaymis . AHanu3 KOHTPOJIbHOM pabOTHI.
KOHTPOJILHOM
paboTHI.

Hopwms! nutanus. Pa6ora B rpymnmnax. [Mudposas
Pabora ¢ pa3naTouHbIM MaTepHaIOM. naboparopust
PaGora ¢ ydeOHUKOM, BBINIOJHEHHE | 11O
MUCHMEHHOTO 3aJ[aHHSI. busnoorNH
(marymk
4acTOTHI
JIbIXaHUs,
4CC,
apTepUaJIbHO
'O JIaBJICHUS )
Butamunsl. OpoHTasibHAasg Oecena € y4uHTENeEM,
pabora ¢ yueOHWKOM, paboTa C
TETPabIO.
Mouegbloenu Crpoennie  u | PpoHTanmbHast Oecepa ¢ yduTeneM,
menvHan (GYHKIHHU TOYECK. pabora ¢ y4yeOHMKOM, paboTa cC
cucmema(2 u). TETPaJbIo.

[Ipenynpexnenue
3a00J1€BaHMI
nmoyek. IluTepeBoit
PEXKUM.

PaGoTa B rpymnmax.

Pabota ¢ pa3gaTouyHBIM MaTepHAIOM.
PaGora ¢ y4eOHUKOM, BBIIIOTHEHHE
HCEMEHHOTO 3a/1aHMSL.

Kooca(3 u).

3HayYeHNUE KOXKHU U
€€ CTPOCHHE.

Pabora ¢ pa3gatouHbIM MaTepuaIoM.
Caymanue oObICHEHUH yIUTes.
CamocrosTenbHast paboTa ¢ y4eOHHKOM.

Hapymienne
KOXKHBIX TIOKPOBOB
u MOBPEKICHUE
KOXKH.

Pabora ¢ pa3gatouHbIM MaTepuaIoM.
Caymanue oObsICHEHUH yIUTes.
CamocrosTenbHast paboTa ¢ y4eOHHKOM.

Ponn KOXH B
TEPMOPETYISALUH.
3aKajMBaHHeE.
Oxa3zanue nepBoi
IIOMOIIH npu
TEIJIOBOM n

Pabora B rpymnmnax.

Paborta ¢ pa3aTOYHbIM MaTEpUaAIOM.
PaGora ¢ yueOHHMKOM, BBINOJIHEHHUE
MUCbMEHHOTO 3aJIaHMS.

[udposas
naboparopust

o
buznonoruu
JAaTYUK
TeMIeparyp




COJIHEYHOM BI "
yaapax. BJIAYKHOCTH)
Inooxpunnan | Kenesrl BHCIIHEH, "1 paGoTa ¢ pasgaTouHbIM MaTepraIoM.
cucmema(3 u). BHYTpCHHCH % | Cnyuranne oGbsCHEHHIT yaUTEIIA.
CMCIIAHHOH CamocTrosTenpHas paboTa ¢ y4UeOHUKOM.
CEKpELIH.
Pons ropmonos B | PabGoTa B rpynmax.
obMene BemiecTB, | PaboTa ¢ pa3naTouHbIM MaTepHaIoM.
pocre u passurtuu | PaboTa ¢ y4eOHMKOM, BBINOJIHEHHUE
opraHusma. MUCHbMEHHOIO 3a/1aHusl.
KonTposbHas Pemienne 3ananuii KOHTPOJIBHON PAOOTHI.
pabota Ne4.
Hepenas 3HaueHue, O®poHTasibHasg Oecena ¢ y4HTENEM,
cucmema CTPOCHHUE u | pabota ¢ ydyeOHHMKOM, paboTta C
(5u). (GYHKIIMOHUPOBAHH | TETPAJBIO.
e HEPBHOU
CHUCTEMBI.
ABTOHOMHBIi . Pabora ¢ pazgatouHsIM MaTepuaIoM. Hugposas
(BereTaTHBHBIH) . | Cnymanue oObsCHEHUN yauTes. naboparopus
OTACH HEPBHOM | canvocTostTenbHast paboTa ¢ yaeOHUKOM. 1o
CUCTEMBI. ¢buznonoruu
JATYUK
apTepHaIbHO
ro JaBJICHUS
(mynbea)
HeiiporopmonansH | @poHTasibHAas Oecema ¢ y4YHTENEM,
ast peryJIsIus. pabora ¢ ydyeOHuKOM, paboTa ¢
TETPAJIBIO.
CrHHOH MO3T. Pabota ¢ pa3gato4yHbIM MaTepHaIoOM.
Crnyimranue o0bsICHEHUH YIUTEIIs.
CamocrosTenbHas paboTa ¢ yaeOHUKOM.
lomoBHo#t  Mo3r: | PaboTa B rpymmax.
CTpOeHUE u | Pabota c pazgaTouyHbIM MaTepHaIoOM.
dbyHKIHH. PaGora ¢ yueOHMKOM, BBINOJHEHUE
MUCHMEHHOTO 3a/IaHusl.
Opzanwl Kak neiictByrot | @ponTtanbHas Oecega ¢ yYUTeENeM,
yyecme. opranbl 4yBCTB H | pabota ¢ yueOHHMKOM, paboTra ¢
Ananuzamop | aHaIU3aTOPHI. TETPaJIBIO.
v1(5 u). Opran 3peHuss u
3pUTEIILHBIN
aHaJIN3aTop.
3abosieBaHus u

IMMOBPEIKACHU I'J1a3.

Pabora ¢ pa3gatouHbIM MaTepuaIoM.
Caymanue oObICHEHUH yIUTes.
CamocrosTenbHas paboTa ¢ y4eOHHKOM.

Opranel ciayxa
paBHOBECHSL. Hx
aHaAJIN3aTOPBI.

Pabora B rpymnmnax.

Paborta ¢ pa3aTOYHbIM MaTepUaAIOM.
PaGora ¢ yueOHHMKOM, BBINOJHEHHUE
MUCbMEHHOTO 3aJIaHMS.




Opransl ocsa3anus, | @poHTanbHass Oecena ¢ y4YMUTENEM,
00OHSHUS, BKYCA. pabora ¢ yueOHUKOM, paboTta C
TETPAJIBIO.
KonTposbHas Pemienue 3aianuii KOHTPOJIBHON PaOOTHI.
pabota Ne5.
Iloeedenue u | BpoxaeHHbIE Pabota B rpymnmax.

ncuxuxa(6 u).

(hOopMBI IOBEJICHHSI.

Pabora ¢ pa3naTouHbIM MaTepHaIoOM.

Amnanus Pabora ¢ yueOHUKOM, BBIIIOJHEHHE

KOHTPOJILHOH NUCHMEHHOTO 3aJIaHHS.

paboTHL. AHanu3 KOHTPOJIbHOM PabOTHI.

[IpnoOperennbie ®poHTasibHAag Oecena € y4uMTENeEM,

¢dbopMmbl IoBeieHus. | pabota ¢ ydyeOHUKOM, pabota C
TETPABIO.

3aKOHOMEPHOCTHU

paboTHI TOJIOBHOTO
MO3ra.

Pabota ¢ pazgaTouHbIM MaTepUaIoOM.
Crnymanue oObSICHEHUN yUUTEsl.
CamocTrosiTenpHas paboTa ¢ y4eOHUKOM.

buonornueckue

put™mbl. CoH U ero

3HaYCHUE.

OcobenHoctu O®poHTasibHasg Oecena ¢ y4YHUTENEM,

BBICIIEH HEpBHOM | pabota ¢  yueOHUKOM, paboTa cC

JESTEITbHOCTH TETPabIO.

YeloBeKa.

[To3naBaTenbHbIE

MIPOLIECCHI.

Boms u oMomMM. | pogor, ¢ pa3aaTOYHBIM MaTepUAIIOM.

Brnvanne. Cnymanue oObSICHEHUN yUUTEIs.
CamocrosTrenbHas paboTa ¢ yueOHUKOM.
PaboTa B rpynmax.
PaboTa y nocku.

PaborocnocobHoct | PaGoTa B rpynmax.

b. Pexum nHs.

PaboTa ¢ pa3zgaTo4HbIM MaTepUAIOM.
PaGota ¢ y4eOHHMKOM, BBITIOJHEHHE
MUCHMEHHOTO 3aJ[aHHSI.

Hnoueuoyans
Hoe pazeumue
opzanuzma(7

u).

IlonoBas cucrema
YCJIIOBCKA.

PaGora B rpymnmnax.

PaboTa ¢ pa3gaTouHBIM MaTepHAaIOM.
PaGora ¢ y4eOHUKOM, BBIIIOTHEHHE
HCEMEHHOTO 3a/1aHMSL.

HacneactBeHHsie u

Pabora B rpymnmnax.

BPOKJCHHbBIE Paborta ¢ pa3aTOYHbIM MaTepUaAIOM.
3a00JIeBaHMSL. PaGora ¢ yueOHHMKOM, BBINOJIHEHNE
bonesny, MMCHbMEHHOIO 3a/laHusl.

nepeJaroIuecs

TI0JIOBBIM ITYTEM.

Buyrpuyrpobroe Pabora ¢ pa3gatouHbIM MaTepuaIoM.
pasBUTHE Caymanue oObICHEHUH yIUTEIs.
Oopra’usma.

PazButue nocie

CamocrosTenbHast paboTa ¢ y4eOHHKOM.




POXIEHUSL.

O Bpene | Pabora B rpymmax.
HapKOT€HHBIX Paborta ¢ pa3naToYHbIM MaTEpUAIOM.
BEIIECTB. Pabora ¢ y4eOHUKOM, BBINIOJIHCHHE
NUCHMEHHOTO 3aJIaHHSL.
Tlcuxonoruieckue | pagory pa3IaTOYHBIM MaTEPHAIIOM.
ocobenHoCTH Cnymanue oObsICHEHUN yUUTEs.
TAHHOCTH. CamocrosrenbHas padboTa ¢ yaeOHUKOM.
3akpernieHue u | IloBTOpEeHme NpoiAeHHOTO MaTepurania.
cUCTeMaTH3aIus Pabora B mapax.
3HaHMUM MO KypCy CamocTtosTenbHas pabora 1o
OnoJIoTHHI 8 | xapToukam.
KJiacca. [ToaroToBKa K KOHTPOJIBHOM padoTe.
Hrorosas Pemienne 3ananuii KOHTPOJIBHON PaOOTHI.
KOHTPOJIbHAS
pabora.
9 KJIACC (68 YACOB)
Ha3zeanue Tema ypoka Ocnoenvie 6uowvl deamenvnocmu | Ucnonvzoe
pazoena ooyuarowguxcs anue
o0bopyooea
HuUs
uenmpa
«Touka
Pocmay
Beeoenue 6| 1. bBuonoecua —| becena c yuutenem, paboTa ¢ yueOHUKOM
OCHOBbI HayKa o JICusom | U TETPajbio. BhIMONHEHHE MHCEMEHHOTO
oowent mupe. 3aJ1aHusl.
ouonocuu (2
4)
2. Obwue | Pabota ¢  yueOHHUKOM; paboTta C
ceoticmeéa  JHCUBbIX | OMOJOTHICCKUMHU TEepMHUHAMU;
OpP2aHU3MOS. dbpoHTanbHas Oecena ¢ yUuTeIeM.
Mmnozeoobpasue
Gopm JHCUBDIX
OP2aHU3MOS.
1. Humonocus — | Pabota c yueOHHKOM, NpeoOpa3oBanue | MHKPOCKOI
Hayka, uzyyaowas | uHGopmauu B Gopmy TaOIUIIBI. nundpoBoi,
KAemK). dbpoHTanbHAS Oecena ¢ yUUTEIeM. MUKponpena
Mnozoobpazue Pabora B rpynmnax. paTsl.
KIEMOK.
2. Xumuueckuui | PaboTa B rpymnmax. Muxkpockon
cocmasé  knemku. | PaboTa ¢ pa3naToyHbIM MaTepUaIoM. UpPOBOI,
benxu u | Pabota ¢ y4eOHMKOM, BBIIOJHEHHUE | JTAOOPATOPHO
HYKIEUHOBbLE MUCbMEHHOTO 3aJIaHMSL. e
KUCI0mbl. o0opynoBaH
ue 1o
U3YUYCHHIO

XUMHNYECKOT




0 cocCTraBa

KJIIETOK
3. Cmpoenue | Pabora B rpynmnax. [Mudposoii
KAemKU. Pabota ¢ pa3naTouHbIM MaTEpPHATIOM. MUKPOCKOTI U
Opezanouout PaGora ¢ yueOHHMKOM, BBINIOJIHEHUE | TOTOBBIE
KiemKky U ux | TMCbMEHHOTO 3aJaHMUsl. MUKpOIpena
@yHryuu. paTsl
4, Obmen | Pabora B mapax. BeimonHeHHE 3amaHmid
gewecme — OCHO6a | TIPAKTUIECKOU pabOTHI.
Cywecmeosanus Odopmiienue paboTel, GopMynupoBaHUE
KIemKU. BEIBOJIOB.
buocunmes 6enxos
8 JHCUBOU KIIeMmKe.
5. buocunmes | ®poHTanbHas Oecema C  yyUTENEM,
V27180008 — | pabora ¢ yueOHHMKOM, paboTta C
gomocunmes. TETPAJIBIO.
Obecneuenue
KIIemoK 3Hepauell.
Pazmnoocenu | 1. Pasmmuooiwcenue | Pabota B rpymnmax. [udposoit
e U | JHcusbix PaboTa ¢ pa3matoyHbIM MaTepUaIoM. MHUKPOCKOII U
UHOUBUOYAL | OP2AHUIMOS. PaGora ¢ y4eOHUKOM, BBIIIOJHEHHUE | TOTOBBIE
Hoe pazeumue | /lenenue  kiemku. | TUCbMEHHOTO 3a/IaHUS. MUKpoIpena
opeanuzmoe(o | Mumos. paTsl
nmozenes) (4
u).
2. Obpa3zosanue | OpoHTaNIbHAST Oecema ¢ y4dUTeNeM, | DJIEKTPOHHBI
nonosvlx  Kiemok. | pabora ¢  ydeOHMKOM, pabota C | e TaOJUIBl U
Metios. TETPaablo. IJ1aKaThl.
Onmoeenes.
3. 3axpennenue | PaboTa B rpymnmnax.
U3Y4EeHHO20 Pabota ¢ pazgaTouyHbIM MaTEepPHAIOM.
Mamepuana no | Pabora ¢ y4eOHMKOM, BBIIIOJHEHHE
enaese 1,2 u 3. MNHUCbMEHHOI'0 3aJIaHus.
4.  Koumponvnas | PenieHue 3ajaHiii KOHTPOJIBHOU PaOOTEHI.
paboma Nol.
OcHoeul 1. M3 wucmopuu | ®poHTanbHas Oecema ¢ y4HUTENEM,
yuenus 0 | omKkpvimusl pabota ¢ yueOHHMKOM, pabota ¢
Hacneocmeen | cenemuku. Ananuz | TETPAbIO.
Hocmu U | KOHMPOJILHOU
uMeHuusocm | pabomoi.
u (16 u).
2. [lenemuueckue | ®poHTanbHas Oecena ¢  y4yuTeneM, | DIEKTPOHHBI
onvimvl pabota ¢ ydeOHUKOM, pabota C | € TabIaUIBI U
I Menoens. TETPaAABIO. IUTAKATHI.
3. Pewenue | Pazbop 3amau mo reHetuke. Pemienue
2eHemuYyecKux 3asad.
3a0au.
4. Pewenue | Pazbop 3amau mo reHetuke. PemieHue
2eHemUu4ecKux 3a/ad.
3a0ady.
5. Jlueubpuomnoe | Pa3bop 3amau mo reHeTuke. Pemienue | DIEKTPOHHBI




cKpewjusanue. 3azad. € TabIHIIBl U
Tpemuii 3aKOH IUTAKATBI.
Menoens.
6. Pewenue | Paz0oop 3amad mo reHeTtuke. PemieHue
2eHemuYecKux 3azad.
3a0auy.
7. Pewenue | Pazbop 3amau no rexetuke. Pemienue
2eHemuUYyecKux 3a1ad.
3a0auy.
8. Cyennennoe | ®poHTanbHass Oecega € yduTeNEM, | DJIEKTPOHHBI
Hacneoosauue pabora ¢ y4yeOHMKOM, paboTa ¢ | € TaONUIBI U
2eH08 u | Tetpaapro. Pazbop 3amad mo reHeTHKe. TUTaKATHI.
KpoCCuH2o8ep. Pemenne 3anau.
9. Crnymanue 0ObsICHEHUI yUUTEs. ONEeKTPOHHBI
Bzaumooeiicmeue | CamocTtosiTenbHasi padoTa c yueOHUKOM. | € TaOJIULbI U
2eH08 u ux | Pabora ¢ kaproukamu. TUTaKATHI.
MHOJCECmEeHHoe
Oeticmaue.
10.  Onpeoenenue | Pabota B mapax. ONEeKTPOHHBI
noaa u | ®pontanpHas Oecema ¢ ydHdTeNeM, | € TaOIUILI U
Hacneoosawue pabora ¢ y4yeOHMKOM, paboTa ¢ | IJIaKaTkl.
NPUIHAKOS, TETPAJIBIO.
cyenyieHHbIX c
NOJOM.
11. Crnymanue 00bsICHEHUH yIuTeTIsl.
Hacneocmeennas CamocrosTtenbHas paboTa ¢ yueOHUKOM.
U3BMEHYUBOCMb. Pabora ¢ kapToukamu.
12. /lpyeue munvr | Ciaymanue oObSICHEHUN yUUTEIS.
UBMEHYUBOCMU. CamocTrosTenbHas paboTa ¢ yueOHUKOM.
Pabora ¢ kaproukamu.
13. PaboTa ¢ pa3gaTroyHbiM MaTepraIoM. DNEKTPOHHBI
Hacneocmeennvie | PaboTa ¢ KapToii ypoka. e Tabaulpl U
bonesnu, becena ¢ yunrenem. IJTaKaThl.
cyenjieHHbvle c
nONOM.
14. Obo6wenue u | lloBTOpEeHHE NPOIIEHHOTO MaTepUana.
cucmemamuzayus | Paborta B mapax.
3HaHutl no enage 4. | CaMocTosITENbHAS pabota 1o
KapTOUYKaM.
[ToaroToBka K KOHTPOJIBHOI padoTe..
15. O6o6wenue u | IloBTOpeHUe NPOWIEHHOTO MaTepHaa.
cucmemamuzayus | Pabota B mapax.
snanuii no 2nage 4. | CamocrosiTenbHast pabota 1o
KapTOYKaM.
[ToaroToBka Kk KOHTPOJIBHOM padoTe..
16. Koumponvnas | Pemenue 3ajanuii KOHTPOJIBHOM pabOTHI.
paboma No2.
Ocnogvl 1. [Tenemuueckue | PaboTa ¢ pa3naTOYHBIM MaTepUAIIOM. DJEeKTPOHHBI
cenekyuu ocnosbl  cenexyuu | OpoHTanpHas Oecega ¢ ydyuTeneM, | € TaOIUIBI U
pacmenuil, OpP2aHU3MOS. pabora ¢ yuyeOHHUKOM, paloTa C | IJIaKaThl.




ascusomnvix u | Ocobennocmu TETPABIO.
MUKPOOp2anu | cenrexyuu
3moe (4 u). pacmeHui.
2. Llenmpor | PaboTa ¢ pa3naTOYHBIM MaTEpUAIIOM. DNEeKTPOHHBI
mHo2000pazus  u | OpoHTanbHas Oecema ¢ yuuTeneM, | € TaOIHMLBI U
NPOUCXOAHCOEHUS pabora ¢ yudeOHUKOM, paboTa C | IJIAKATHI.
KYIbMYPHLIX TETPAJBIO.
pacmeHuil.
3. Ocobennocmu | @poHTanmpHast Oeceqa € y4UTEINEM,
cenekyuu pabdora ¢ yueOHuUKOM, paboTa C
HCUBOMHDIX. TETpaabl0. AHAINU3 KOHTPOJIHHOMN
paboTHL.
4, Ocnoenvie | ®poHTaTBHAS Oecea C  yUUTENEM,
HanpaeneHus pabdora ¢ yueOHuUKOM, paboTa C
cenekyuu TETPABIO.
MUKpoopeanusmos. | Pabora ¢ mpoOIEMHBIMH CUTYaLUSAMHU.
Pa3bop mpemnmokeHuit mo  oXpaHe
IIPUPOJTHBIX BUJIOB.
Ilpoucxoscoe | 1. Ilpeocmasnenus | @pontanbHas Oecega ¢ ydUTeENEM,
Hue MCU3Hu U | 0 npoucxoxcoeruu | pabora ¢  ydeOHMKOM, paboTta C
pazeumue JrcuzHu Ha 3emie 6 | TETPAIBIO.
opzanuyeckoz | ucmopuu
o mupa (4u). | ecmecmeosnanusi.
2. Cospemennvie | pagora pa3gaToOuYHBIM MaTEPHATIOM.
npeocmasnenus o Crnymanne 00bsICHEHUH YIUTeTIsI.
6O3HUKHOGEHUU CamocTrosiTenbHas paboTa ¢ y4eOHUKOM.
JHCU3HU HA 3emIie.
3. 3nauenue | PaboTa B rpymnmax.
gomocunmesza  u | PaboTa ¢ pa3maToOYHBIM MaTepUATIOM.
OUoN02UYECKO20 PaGota ¢ y4eOHHMKOM, BBITIOJHEHHE
Kpy2osopoma MUCHbMEHHOIO 3a/1aHusl.
seuecmas ¢ | [IpocmoTp BUaCOPMITBMA.
pazeumuu sxcusznu. | PaboTa ¢ npe3eHTanuen.
4. dmansl | pagora ¢ pa3IaTOYHBIM MaTEPUATIOM.
PAZEUMUA - JICUSHU Crnyiranue oObsICHEHUH YIUTEIIs.
Ha 3emne. CamocrosiTenbHas padoTa ¢ Y4eOHHKOM.
Yuenue 00 | 1. Hoes pazeumus

sgotroyuu (10

y).

OP2aHUYECKO20
Mupa 6 buonocuu.

Pabora ¢ pa3gatouHbIM MaTepuaIoM.
Caymanue oObICHEHUH yIUTeIs.
CamocrosTenbHas paboTa ¢ y4eOHUKOM.

2. OcHognvie
noN0MHCeHUs
meopuu  Yapnavza
Japsuna 00
I80aI0YUU
Op2aHUYecK020
mupa.

PaboTa ¢ pa3gaTo4HbIM MaTepUATIOM.
Caymanue oObICHEHUH yIUTes.
CamocrosTenbHas paboTa ¢ y4eOHUKOM.
AHanu3 KOHTPOJIbHON pabOTHI.

3. Cospemennvie
npedcmasieHus 06
960110YUU
Op2aHUYECKO20
mupa.

Pabora B rpymnmnax.

Pabora ¢ pa3aTOYHbIM MaTepUaAIOM.
PaGora ¢ yueOHHMKOM, BBINOJHEHHUE
MUCbMEHHOTO 3aJIaHMS.




4. Buo, eco | OponTanbHas Oecema C  y4uTeleM, | DIIEKTPOHHBI
Kpumepuu u | pabora ¢ ydeOHMKOM, paboTa ¢ | € TaOJUIBI U
cmpykmypa. TETPABIO. IUTAKATHI.
o. Ilpoyeccvr | @ponTanbHass Oecema € y4yuTeleM,
8udoobpazosanus. | pabota ¢  yueOHuUKOM, pabora C
TETPABIO.
6. Makpossonoyusa | Pabora B rpymnmax.
— pesynomam | PaboTta ¢ pa3naTouHBIM MaTepHaIoOM.
MUKPOIGOTIOYULL. Pabora ¢ yueOHUKOM, BBIIIOJHEHHE
NUCHMEHHOTO 3aJ[aHHS.
! Ocosrbie Pabora ¢ pazgaTtouHbIM MaTepuaioM. ONEKTPOHHEI
Hanpasienii Crnymanvie 00bsICHEHUN YIUTeTIsl. € TAOMHIEL B
J60TIoYUL. CamocrosTtenbHas paboTa ¢ yaeOHUKOM. TIIaKATBI.
8. Ocnosbie Pabota ¢ pazgaTouHbIM MaTepUaIoOM.
SAKOHOMEPHOCIU | Cpyirapme 0ObsICHEHHIT yIHTEIIS.
buonozuieckoi CamocTtosiTenbHas paboTa ¢ y4eOHUKOM.
960.I0YUU.
9. Obobwenue u | Pabora B rpynmnax.
cucmemamusayus | PaboTta ¢ pa3naTouHBIM MaTepHaIoM.
swanuii no eonaee | Pabora ¢  y4eOHHUKOM, BBITIOJTHEHHE
56u’7. MMACHbMEHHOT0 3aIaHus.
10. Buonozuuecxoe Pabota ¢ pa3gaTo4yHbIM MaTepHaIoOM.
mecmuposanue. Crnymanue 0ObsICHEHUH YIUTeTIsI.
CamocrosTenbHas padboTa ¢ yaeOHUKOM.
Ilpoucxoicoe | 1. Deonoyusa | Pabora B rpynmnax. DJIEKTPOHHBI
HUe YeloeeKka | npumMamos. Pabora ¢ pa3gaTouyHbIM MaTepHaIOM. € TaOIuIBl U
(anmponozene PaGora ¢ yueOHMKOM, BBITIOJHEHUE | IIIAKATEHI.
3) (7 u). IUCHbMEHHOIO 3a/laHusl.
2. Pabora ¢ pa3gato4yHbIM MaTepHaIoOM.
Hoxasamenscmea Crnyimranue oObsICHEHUH YIUTEIIs.
I60TIOYUOHROO CamocrosTenbHas paboTta ¢ yaeOHUKOM.
NPOUCXOAHCOCHUS
yesnosexa.
3. Pannue smanvi | ®poHtanbHas Oecena ¢ y4yuTeneM, | DIEKTPOHHBI
960H0YUU pabota ¢ ydeOHUKOM, pabotra C | € TabIuIBI U
yeynosexa. TETPAJIBIO. ITaKaThl.
4. Ilo30nue smanvi PaB0Ta ¢ Pa3IaTOUHBIM MATCPHATOM. DNEeKTPOHHBI
J60moyUL Caymanue oObsICHEHUH yIUTes. © TabmuIEl 1
Henoseka. CamocTosTenbHas paboTa ¢ yaeOuukom, | WTAKATEL
5.  Yenogeueckue | ®poHTanbHas Oecena ¢ y4yuTeneM, | DIEKTPOHHBI
pacel, ux poocmeo | pabora ¢  ydeOHUKOM, paboTa ¢ | € TaOIULBI U
u npoucxoogicoeHue. | TETPaJbIO. TTaKaThl.

6. UYenosex kak
JHrcumens

buocgepvr u e2o
eusHUe Ha

npupody 3emu.

Pabora ¢ pazgatouHbIM MaTepuaIoM.
Craymanue oObsICHEHUH yIUTEIS.
CamocrosTenbHast paboTa ¢ y4eOHHKOM.




7.  Komwmponvhnas

Pemienue 3aianuii KOHTPOJIBHON PAOOTHI.

paboma Ne 3.
OcHogwl 1. Vcnosus orcusnu | @poHTanpHas Oecela ¢ y4MTENEM,
konocuu(lé | na 3emne. Cpeodwi | paboTa ¢  ydyeOHHMKOM, pabora C
y). HCU3HU U | TETPAIBIO.
9KOI02UYeCKUe
Gaxmopei.
2. ?6W”e FAKOHBL | PaGoTa ¢ pa3aaTOYHBIM MATEPUATIOM.
Oeticmeus Cnymanue oObsICHEHUN yUUTEs.
paxmopos  cpeovl CamocrosrenbHas padboTa ¢ yaeOHUKOM.
HA OP2aHU3M.
3. Pabora B rpymmax.
Ilpucnocobnennoc | Pabora ¢ pa3gaTogHBIM MaTEPHUATIOM.
mo opeanusmog k | Pabota ¢ y4eOHHMKOM, BBINOJHEHUE
oeticmeuio NUCHMEHHOTO 3aJ[aHHS.
¢axmopos cpeowi.
4.  Buomuuecxkue | ®poHTaNbHAs Oecema ¢ y4HTeleM, | DIEKTPOHHBI
c6s3U 6 npupooe. pabora ¢ yueOHWKOM, paboTa C | € TaOIHIBI U
TETPaBIO. TUTaKaTHI.
5. Ionynayuu. | Pabota B rpynmnax.
Dynrkyuonuposanu | Padbora ¢ pa3gaToyHbIM MaTepUaIoOM.
e nonyrsyuu 6o | Pabota ¢  y4eOHMKOM, BBITIOJIHEHHE
8pemeHu. MUCHMEHHOTO 3aJ[aHHSI.
6. Coobwecmsa. PaGoTa B rpymnmax.
Pabota ¢ pa3gaTouyHbIM MaTepHAIOM.
PaGota ¢ y4eOHHMKOM, BBITIOJHEHHE
MUCHbMEHHOTO 3a/1aHusl.
AHanu3 KOHTPOJIBHOM pabOTHI.
7. bBuoceoyenosvl, | ®ponTtasnibHags Oecenqa ¢ yuuTesneM, | DICKTPOHHBI
9KoCUCmeMbl u | pabora ¢ ydeOHMKOM, paboTra C | € TaOIUIBI U
ouocgepa. TeTpajbio. TJIaKaThI.
8. Passumue u| pagorac pa3aTOYHBIM MATEPUATIOM.
cmena Crnyimranue oObsICHEHUH YIUTeIIs.
buozeoyer0306. CamocrosTensHas paboTa ¢ y4eOHUKOM.
OcHogHble 3aKOHbL
ycmouyugocmu
2HCUBOT NPUPOOBIL.
9. Okonocuueckue | ®ponrtanbHas Oecena ¢ yuuteneM, | Hudposas
npobiemol 6 | pabora ¢ yueOHUKOM, pabota c | 1abopaTopus
ouocghepe. Oxpana | TeTpajplo. 10 DKOJIOTUHU
npupoowl. (maTumx
BIIQXKHOCTH,
YTIIEKUCIIOTO
rasa u
KHCIIOpPO/1a)

10. Obobwenue u
cucmemamu3ayusl
SHAHUU NO Kypcy
ouonoeuu 6 9
Kaacce.

[ToBTOpEHUE MPOIiIEHHOTO MaTepUara.
Pabora B mapax.
CamocrosiTenbHas
KapTOYKaM.
[ToaroToBka K KOHTPOJIBHOI padoTe.

pabota 1o




11. O6oowenue u | IloBTOpEeHNE MPOWJCHHOTO MaTepHaa.
cucmemamuzayus | Paborta B mapax.
shanu no xypcy | CaMmocrosiTenbHas paborta 1o
ouonocuu 6 9 | KapTOUKaAM.
Kaacce. [loaroToBka Kk KOHTPOJIBHOH padoTe.
12. Oboowenue u | IloBTOpeHUe MPOWICHHOTO MaTepHaa.
cucmemamuzayus | Pabora B mapax.
swanu no xypcy | CamocrosiTenbHas pabota 1o
ouonocuu 6 9 | KapTOUKaAM.
K1acce. [ToaroToBka Kk KOHTPOJIBLHOH padoTe..
13. Oboowenue u | IloBTOpEeHNE MPOWICHHOTO MaTepHara.
cucmemamuzayus | Paborta B mapax.
swanu no xypcy | CamocrosiTenbHas paboTta 1o
ouonocuu 6 9 | KapTOUKaAM.
Kaacce. IToaroTOBKA K KOHTPOJIBHOM padoTe.
14. O6o6wenue u | IloBTOpEHME NPOIIEHHOTO MaTepUaa.
cucmemamuzayus | Pabora B mapax.
suanuti no kypcy | CamocTosiTenbHast pabota o
ouonocuu 6 9 | KapTOUKaAM.
Kaacce. [ToaroroBka K KOHTPOJIbHOI paboTe.
15. Hmoeosas | Pemenne 3aganuii KOHTPOIBHOU paOOTHI.
KOHMPONbHASL
paboma.
16. Ananuz
KOHMPONbHOU
pabomul.
Cnmcok aureparTypsl
5 KlIACC

Jononnumenvnasn numepamypa 078 y4umers:

3akoH P® «O06 o6pazoBanumy; ®I'OC (6a30BbIi ypOBEHb);

[IpumepHas nmporpamma no 6uosoruu (6a3oBbIld yPOBEHD);

TpeGoBaHus K OCHAILIEHUIO Y4EeOHOTO Mpoliecca o OMOJIOTHH;

Pa6ouas nporpamma ®I'OC BUOJIOI'US Mocksa Uznarensckuii nentp Benrtana-I'pad
2012 Astopei: U.H. Ilonomapésa, B.C. Kyumenko, O.A. Kopuunosa, A.I'. Iparomuios, T.C.
CyxoBa buonorus: 5-9 knaccel : nporpamma. — M. : Benrana-I'pad, 2012. — 304 c.

Metonudeckoe nocobue buonorus: 5 knacce: meroauueckoe nocodue T.C. Cyxosa, B.U.
Crporanos - M.: «Benrana-I'pag, 2013 — 96 c.

Metonuueckoe nocodbue: [Tonomapera U.H., Kyamenko B.C, Cumonosa JI.B. buomorus,
6 knacc, Pacrenus. bakrepun. I'puOsl. Jlumaiinuku - M.: «Benrana-I'pagy, 144 c.

Metonuueckoe mocobue: Kyumenko B.C, Cymatoxun C.B., 7 kmacc, KuBoTHbIe,
buosnorus - M.: «Benrana — I'pad», 176 c.

Metonudeckoe mocobue: ABTop-coctaButenp O.JI. Bamenko, Yemomek, 8 xkiacc,
buonorus - Bonrorpan: Yuutens-265 c.

Metonudeckoe mocobue: [Tonomapesa M.H., Cumonosa JI.B., Kyumenko B.C., OcHOBBI
obmieit buonoruu, 9 knacc, — M.: Benrana-I'pad, 144 c.

Hononnumenvnas aumepamypa 0ns y4auuxcs.

ApramonoB B.U. Penkue u ucuesaromme pacrenus (Ilo crpanumnam KpacHoit kUM

CCCP): Ku.1l. — M.: Arponpommsaar, 1989. 383C.: un. buonoruss m anatomus: YHUBEp.
Oumuki. HIk./ Cocr. A.A. BopoTHukoB. — MH.: Banes, 1995. — 528c.: un. Bep3uiun H.M.




I[lo cnemam PoOwH30HA: KHWTA IS yYalluXcs Cped W CT. IIK. Bo3pacta. — M.:
[Tpoceemenue, 1994. — 218c.

I'ybanoB U.A. Duuuknonenust npuponasl Poccun. CrpaBounoe m3ganue. M.: 1996. —
556¢. Ounuknonenus ans aereid. T 3. ['eorpadus. I'm. pen. M.JI. AkcenoBa. — M.: ABanra +,

2001. Dumuknonenus i aereid. T. 4. Teonorust. — . pen. M.J1. AkcenoBa. — M.: ABanTa +,

2001. «S mo3uaro mup: [erckas sHOuKIOoNIeAus» oA penakuuei E.M. MBanosoii, 2000 ro;
«QHIUKIONeaus s nereit. buonorus» mon pexakmueit M.JI. Axcerosoii - 2000 roz.
OcHognas tumepamypa:

T.C. CyxoBa buonorus: 5-6 kiaccel: yaeOHHK U ydamuxcs o0meo0pa3oBaTeIbHbIX

yupexaenuii / T.C. Cyxosa, B.. Ctporanos. — M.: Benrana-I'pad, 2012.

6 KJIACC
Ilpenooasanue opueHmuposaHo Ha UCNOIL308AHUE YUEOHO20 U  NPOSPAMMHO-
MemoouyecKko20 KOMNIEKCd, 8 KOMOopblil 8X005m.
VYuebnuk: U.H. [lonomapéra, O.A. Kopuunosa, B.C. Kyumenko. buonorus: 6 kmacc:
YIeOHUK TS ydammxcs o0neo0pa3oBaTenbHbIX yapexaeHuid - M.; «Bentana — ['pady, 2014
ABTOpckas mporpamma: brosorus: 5-9 kmaccel: mporpamma: mocooue s yauTenen
o0mieo0pazoBaTenbHBIX yupexaennii — M.: Benrana-I'pad, 2012. — 304 c.
MeToauyeckne NocoOUs IJIs1 YUUTEJIA:
1. buonorus: Pacrenus. bakrepuu. ['pu6sl. Jlumaiinuku. 6 knacc. Meroauueckoe nocodue
g yuutens. / .H. Tlonomapesa, O.A. Kopuumiosa, B.C. Kyumenko. - M.: Benrana-
I'pad, 2005. — 240 c.
2. Mup3oeB C.C. AxtuBu3anus no3HaBarenbHoro uHTEepeca ydammxcs / C.C. Mup3soes //
Bbuogorus B mkoie, 2007. - Ne6. — C. 35-38.
3. Ilyram H.A. Texaunueckue cpeacrBa ooyuenus // buonorus B mkone, 2003, Ne6-7. — C.
44-46.
4. Cenesko I'.K. CoBpemennsie obpazoBarenbubie Texuonoruu. / I''K. Cenesko - M.:
Hapoanoe o6pazoBanue, 1998. — 256 c.
5. Cenesko I'.K. Dunuknoneaus obpasoBarenbubix TexHojoruit. / K. Cemusko - T.1. -
M.: HUM mxonsHBIX TexHONOTrHH, 2006. — 816 c.
6. Crambepckas JI.B. Ypok Onosioruu maraet B KOMIbIOTEpHBIN Kiaace // Buosorus B
mkoJje, 2006. - Ne6. — C. 31-36.
7. Tymmaa W.A. Wcnonap3oBaHne KOMIIBIOTEPHBIX TEXHOJOTH B 0OyueHuu Ouosoruu //
[TepBoe centsiOps. buonorus, 2003, Ne27-28.
8. HcnonwzoBanue UKT mpu paboTe ¢ METOaMUYECKMMH MaTepuaiaMH B MOJATOTOBKE
ypokoB 6uonoruu. [Tepms, 2006.
OcHoBHas TuTepaTypa Ui yualuxcs
1. Vuebuuxk buomorus: Okiacc: yueOHMK i ydammxcs oOmeo0pa3oBaTenbHBIX
yupexxaenuit / MI.H. Tlonomapéra, O.A. Kopuunosa, B.C. Kyumenko. — M.: Benrana-
I'pad, 2013. — 192 c., pexomeHmoBaHHOr0O MUHHCTEPCTBOM OOpa3oBaHUS U HAYKU
Poccuiickoit @enepanumn.

7 KJIACC
HpeHO,Z[aBaHI/IC OpPUCHTHPOBAHO Ha HUCIOJB30BAHUC yqe6H0r0 H HOpOorpaMMHO-
MCTOAUYCCKOI'O KOMIIJICKCA, B KOTOpHﬁ BXOIAT:

Yuebonuk: buonorus: 7 knacc: ydyeOHUK [UIs ydammxcs o0O0IeoOpa3oBaTesIbHBIX
yupexxaennii / B. M. Koncrantunos, B. I'. babenko, B. C. Kyumenko; moa. pen. mpod. B. M.
KoncrantuHoBa. — 5-e uzf. nepepad. - M. : Benrana-I"pad, 2016. — 288 c. : ni.

ABTOpcKkasi nporpamma: buonorus: 5-9 knaccel: mporpamma: nocobue Ais ydurtenen
o0mieoOpa3oBarenbHbIX yupexxaeHuit — M.: Benrana-I'pag, 2012. — 304 c.

Metoan4eckue nocoOus AJas y4uTeJIs:

9. Mupsoes C.C. AxtuBu3aIys nmo3HaBarenbHoro natepeca ydamuxcs / C.C. Mup3zoes //

Buonorus B mkoine, 2007. - Ne6. — C. 35-38.



10. ITyran H.A. Texunueckue cpencta ooyuenus / buonorus B mkosne, 2003, Ne6-7. — C.
44-46.
11. Cenesko I'.K. CoBpemennsie oOpa3oBatenbhbie TexHoioruu. / K. Ceneko - M.:
Hapopnoe o6pa3zoBanue, 1998. — 256 c.
12. CeneBko I'.K. Duiukioneaus odpazoBarenbhbix Texnonoruit. / I.K. CenuBko - T.1. -
M.: HUM mxonpHeIX TexHONOTHIL, 2006. — 816 c.
13. Crambepckas JI.B. Ypok 6uostoruu maraet B KOMIBIOTEpHBIN Ki1acc // buonorus B
mikoute, 2006. - Ne6. — C. 31-36.
14. Tymmuna U.A. Vcnonb30BaHuEe KOMIBIOTEPHBIX TEXHOJIOTUI B oOydeHun Owosoruu //
IlepBoe centsOps. buonorus, 2003, No27-28.
15. Vcnonb3oBanue UKT mpu pabore ¢ METOIMYECKUMH MaTepuaiaMu B MOJATOTOBKE
ypokoB 6uonoruu. [lepms, 2006.
OcHoBHas JIUTEPATYPa VISl 00y4AIOIIHXCS
buonorus: 7 kiacc: y4eOHUK JUIsl ydamquxcsi o0mieo0pa3oBaTeabHbIX yupexaeHuit / B.
M. Koucrantunos, B. I'. ba6enko, B. C. Kyumenko; noa. pen. npod. B. M. Koncrantunosa. —
5-e u3n. mepepad. - M. : Benrana-I'pad, 2016. — 288 c. : mi.
Jlono/ITHUTeIbHAS JIUTEPATYPa IS 00y4aloIHXCS

1. AxummymkuH WM. 3aanmarensHas Ouosorus. - M.: Momonas reapaus, 1972. - 304 c.

2. Axumynikud WU.M. HeBumumbie HUTH pHpoIbL. - M.: Mbicis, 2005. - 142 c.

3. Bep3wmu H.M. Ilo cnexam Pobun3ona. - M., TIpoceemenue, 1994. — 218 c.

4. 3anuMarenbHbIE MaTepuaibl U (HAKTHI IO OOIIEH OMOJIOTHU B BOTIpOcax U oTBeTax. 5-11
kiaccol / aBT.-cocT. M.M. boanapyk, H.B. KoBeunna. — Bonrorpan: Yuurens, 2007. —
174 c.

5. Kpucruan ae [roB. [lyremectBue B Mup xuBoit kietku. M.: «Mup» 1987. — 256 c.

6. Duuuxmonenus g gerei. buomorus. M.: «ABanra+t» 1996. — 704 c.

8 KJIACC
YMK oOyuaronerocsi:
1. AT'. dAparomunos, P.JI. Mam «buonorus. 8 kimacc»: YUeOHUK aJis ydaIuxcs
001eoOpazoBaTeNbHBIX Opranu3anuid. - M.: Benrana — I'pad. 2014 r.

MeTtoau4eckasi JJuTeparypa:

1. Mam P.JI., dparomunos A.I'. buosorus. Yenoek. Meroaudeckoe mocodue. 8 kiacc. -
M., Benrana-I'pad, 2011 r. — 288c.

2. bomposa H.®. buosorus. 8 kimacc. YenoBek u ero 310poBbe. MeToaudeckoe mocooue
st yautensi. — Boponex: UIT Jlakonenmaa H.A., 2011. — 240 c.

3. Cononosa E.A. buonorusi. TecroBble 3aanus: 8 Kiacc: AUIAKTHYECKUE MAaTepUaIbl. —
M.: Benrana-I'pad, 2014. — 128c¢

4. bonmapyk M.M., Kosbuinna H.B. 3anumarensable Matepuaiibl U (akThl 0 aHATOMUU U
(u3mosoruu YeioBeka B BoOmpocax M oTBeTax». 8-11 kiaccel - Bonrorpanm: Yuwrens,
2007 r.

5. 3BepeB U.JI. Knura s dreHus 1mo aHaTOMUH, GU3HOJOTUH U TUTHCHE YelloBeKa. - M.:
[Ipoceemenue, 1983 .
JlonmosHuTebHASA JuTeparypa IS o0yuarommxcs



3aHuMaTenbHbIe MaTepuaibl U (DaKThI MO 00IIel OMOJIOTUU B BOIIpOcax M oTBeTax. 5-11
kiaccel / aBT.-coct. M.M. boanapyk, H.B. Kosbutuna. — Bosrorpaa: Yuwnrens, 2007.
Kpuctunan ne {roB. IlyremectBue B Mup xuBoil knetku. M.: «Mup» 1987.
Duruknonenus Ui gereil. buonornsa. M.: «ABadra+» 1996.
ABTOpckasi nmporpamma: buonorus: 5-9 kmaccel: mporpaMMma: nocobue ajst yauTenei
o0mieo0pazoBarenbHBIX yupexaenuii — M.: Benrana-I'pad, 2012. — 304 c.
MeTtoanyeckue NOCOOUs IS yUUTeJIs:
16. Mup3soe C.C. AkTuBHU3anus mo3HaBaTebHOTO HHTEepeca ydanuxcs / C.C. Mup3zoes //
Buomorus B mkoie, 2007. - Ne6. — C. 35-38.
17. Ilyran H.A. Texandeckue cpencra ooyuenus / buonorus B mkosne, 2003, Ne6-7. — C.
44-46.
18. Cenesko I'.K. CoBpemennsie oOpa3oBateinbhbie TexHonoruu. / K. CeneBko - M.:
Hapopnoe o6pazoBanue, 1998. — 256 c.
19. CeneBko I'.K. Duiukioneaus odpazosarenphbix Texuonoruit. / I.K. Cenusko - T.1. -
M.: HUU mxonsHeIX TexHoNorui, 2006. — 816 c.
20. Crambepckast JI.B. Ypok Ouosoruu maraet B KOMITBIOTEPHBIN Kiace // buomorus B
mkoute, 2006. - Ne6. — C. 31-36.
21. Tymuna U.A. Vcnosp30BaHHe KOMIBIOTEPHBIX TEXHOJOTHH B 00y4deHuu Ouosoruu //
[epBoe centsiOps. bromorus, 2003, No27-28.
Ucnonb3oanne UKT npu paboTe ¢ MeToAUYECKUMHU MaTeprallaMy B ITOJATOTOBKE YPOKOB
ounonorun. [lepmp, 2006.

9 KJIACC

[IpenogaBanue OPHEHTUPOBAHO HA HCIIOJIB30BaHME YYEOHOrO U IPOrPaMMHO-
METOAUYECKOT0 KOMILIEKCa, B KOTOPBIA BXOIAT:

Yueonuk: buonorms: 9 kmacc: y4eOHUK Uil ydammxcs oOmeo0pa3oBaTeIbHBIX
yupexaenuit / . H. Ilonomapéna, O. A. Kopamnosa, B. C. Kyumenko; moz. pen. npod. M. H.
[Tonomapéroii. — M. : Benrtana-I'pad, 2014. — 274 ¢. : um.

ABTOpcKasi mporpamma: buosorusi: 5-9 kiaccel: nmporpamma: mocoOue sl yauTemnei
001eo0pazoBaTeNbHBIX YupexaeHuii — M.: Benrtana-I'pad, 2012. — 304 c.

MeTtoanyeckue mocoOus sl y4uTes:

22. Mup3oes C.C. AktuBu3anus rno3HaBateabHoro uHrepeca yuyamuxcs / C.C. Mup3zoes //

Buogorus B mkoie, 2007. - Ne6. — C. 35-38.

23. Ilyran H.A. Texuuueckue cpenctsa o0yuenus / buonorus B mkosne, 2003, Ne6-7. — C.

44-46.

24. Cenesko I'.K. CoBpemennbie obpasoBarenbhbie TexHosorud. / I.K. CeneBko - M.:

Hapoanoe o6pazoBanue, 1998. — 256 c.

25. Cenesko I'.K. Duuukioneaus obpasoBarenbHbix TexHonoruii. / I.K. CemuBko - T.1. -

M.: HUM mxonsHBIX TexHONOTHH, 2006. — 816 C.

26. Crambepckas JI.B. Ypok Ouostoruu maraet B KOMIIBIOTEPHBIN Ki1ace // buosorus B

mkoute, 2006. - Ne6. — C. 31-36.

27. Tymuna W.A. Vcnosp30BaHHe KOMITBIOTEPHBIX TEXHOJOTHH B 00ydeHuu Ouosoruu //

ITepBoe centsiOps. buonorus, 2003, Ne27-28.

28. UcnonwzoBanue VKT mpu pabote ¢ METOAMYECKUMHU MaTepHallaMd B TIOJTOTOBKE

ypokoB 6uonorun. [Tepms, 2006.

29. baryeB A.C., I'ynenkoBa M.A., EneneBckuii A.I'. buonorus: bosnbioil cipaBoyHUK A7
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