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IHosicHuTe/IbHAA 3aIIMCKA

PaGouast nporpaMmma o OMOJIOTUU COCTABIIEHA Ha OCHOBE :

—  @enepanpHoro 3akoHa oT 29 gekabps 2012 1. Ne273-d3 «O6
oOpazoBanuu B Poccuiickoin @enepanun»;

—  IIpukazom MunucrepctBa oOpa3oBaHus U Hayku Poccuiickoi
Oenepanuu ot 31 mekabps 2015 1. Ne 1577 «O BHeceHMM W3MCHCHHUNA B
benepaibHBI TOCYJApPCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPT OCHOBHOTO OOIIETo
oOpa3oBaHMsl, YTBEP)KIEHHBIH IPUKA30M MUHUCTEPCTBA OOpa30BaHUS U HAYKHU
poccutickoit ¢peneparuu ot 17 nexadbps 2010 r. Ne 1897»;

— nmnpukazoM MuHuctepcTBa o0pa3oBaHuss UM Hayku Poccuiickoi
®enepanuu ot 31.12.2015 1. Ne 1577 (3apeructpupoBan MUHHUCTEPCTBOM OCTUIIUU
Poccuiickoit @enepanuu 02.02.2016 1., peructpanuonnbiit Ne 40937) «O BHeceHUH
M3MEHEHUH B (elepalibHblil TOCYJIapCTBEHHBIM 00pa3oBaTENbHBIA  CTaHIAPT
OCHOBHOro 00miero o0Opa3oBaHMs, YTBEPKIEHHBIM mpukazoM MuHHCTEpCTBA
oOpazoBanus u Hayku Poccuiickoit @enepanuu ot 17 nexkadpst 2010 r. Ne 1897»;

—  (QenepanbHOr0 KOMIIOHEHTa TIOCYJIapCTBEHHOIO 00pa3oBaTEIbHOIO
CTaHJlapTa OCHOBHOI'O OOLIEro 00pa3oBaHUs Ha 0A30BOM ypOBHE, YTBEP>KJIEHHOTO 5
mapta 2004 rona npuka3 Ne 1089,

—  Ha OCHOBE IPUMEPHON MPOrpamMMbl O OWOJIOTUU JIJIi OCHOBHOM LIKOJIbI
M Ha OCHOBE OpPUIMHAJIBHOM aBTOPCKOW HporpamMMbl IojA pykoBoacTBom B.B.
ITaceunuka;

—  baszucnoro mmana MKOY «COII Ne 12» c.Tarapka ma 2018-2019
y4EeOHBIN Troj.

Marepuasibl coaepaT: IEepeYeHb MPEAMETHBIX TEM, IPUMEPHOE
pacnpeneneHrue y4eOHbBIX YacoB, TEMATUKY JIA0OPATOPHBIX M MPAKTUYECKUX PabOT,
AKCKYpPCHUH, B TOM YHCIIe 00s13aTeNbHBIX (yKa3aHbl 3HAYKOM™), TpeOOBaHUS K YPOBHIO
MOJFOTOBKU BBIMYCKHUKOB. BOJBIIMHCTBO J1TaOOpPaTOPHBIX M MPAKTHUYECKUX padoT
ABIIIOTCA  ()parMEHTaMH YpOKOB, HE TpeOYIOIUMHU I UX MPOBEIACHHUS
JOTIOJIHUTENIBHBIX YU€OHBIX YaCOB.

[Ipn cocraBlieHHMH MaTepUaloOB Y4YTEHAa MOCIEA0BATEIBHOCTh HW3JI0KECHHUS
Marepuana B ydeOHuke B.B. Ilaceunumka  «buosorus. Beegenue B o00m1yto
OMOJIOTHION.

Marepuanbl HOCST PEKOMEHJATENIbHBIA XapakTep U MOTYT CIY>KUTb
OCHOBOM JUIsl COCTaBJICHHS paboOuyux MporpaMMm. YUuTeldb BIOpaBe HUMETh
COOCTBEHHBI MOAXOA K CTPYKTYpUPOBAHUIO Yy4eOHOro Marepuana, H3MEHHUThb
MOCJIEIOBATEIbHOCTh HM3YYEHUSI TEM, TEMAaTUKy OKCKYpCUM, J1abopaTOpHBIX H
MPaKTHUECKUX paboT ¢ ydy€ToMm myTel (pOpMUPOBAaHUS CUCTEMbl 3HAHUM, YMEHUN U
HABBIKOB, MPUMEHIEMBIX OO0pa30BaTENbHBIX TEXHOJOTHM, CHEMU(PUKHA IIKOJIBI,
KJIacca, COCTOSIHUSI MaTEpUAIIbHO-TEXHUYECKON 0a3bl MpeaIMeTa.

H3yuenue oOuonocuu 6 9 Kiacce O00NHCHO ObIMb HANPABIEHO HA
oocmudicenue cnedyiouux yeei:



. OCBOCHHE 3HAHMM O DOKMBOW TNIPUPOJE MW  IPUCYIIUX €M
3aKOHOMEPHOCTAX; O CpefooOpa3ylolie poju KUBBIX OPraHU3MOB; O POJIU
OMOJIOTUYECKON HAyKU B MPAKTHUUYECKOW NESITENIbHOCTH JIIOACH; METolax MO3HAHUS
YKUBOW MPUPOBL

. OBJIaJIeHHe YMEHUSIMM T[PUMEHSATH OWUOJOTUYECKUE 3HAHMS JUIs
OOBSICHEHHSI TIPOLIECCOB U SIBJICHUN KUBOW MPUPOJIBI, UCTIOIB30BaTh UH(OPMAIUIO O
COBPEMEHHBIX JIOCTHKEHUSAX B 00sacTh OWOJOTMM W 3KOJOruu, paboTaTh C
OMONOTHYECKUMHA  TIPHOOpaMH, HWHCTPYMEHTAMH, CIPABOYHHKAMHU; TPOBOIUTH
HaOII0IcHUS 32 OMOJIOrMYeCKUMU 00BEKTaMH;

. pa3BUTHE MO3HABATEJbHBIX HMHTEPECOB, HHTEIEKTYAJbHBIX H
TBOPYECKHUX CIOCOOHOCTEl B mpollecce NPOoBeAeHUs] HAOMIOJACHUN 3a KUBBIMHU
OopraHu3Mamu, OHOJIOTMUECKHMX  OJKCIEPUMEHTOB, pabOThl C  pa3IUYHBIMU
MCTOYHUKAMU UH(OOpMAINH;

. BOCIIUTAHME TIO3UTUBHOI'O LIEHHOCTHOTO OTHOLIEHUS K JKUBOM
MPUPOJAE, KYJIbTYPhI IOBEICHUS B IPUPOJIE;
. HUCII0JIb30BaHME NpUOOpPEeTeHHBbIX 3HAHMM W YMEHHl B

NMOBCEJHCBHOM JKHU3HU JUIsI OLEHKU TMOCIEICTBUI CBOEH JEATEIBHOCTH IIO
OTHOIIICHUIO K NPHUPOJHON cpene, i COOJIOJCHUS TMpaBWI TMOBEACHUS B
OKpYKaroIleu cpeae.

[Ipy ocBoeHun mnporpaMMmbl 0co0O€ BHUMaHUE CJEAYeT  YJEJIUTh
(hOpMHUPOBAHUIO Y ydaIIUXCS OOIIEYYEeOHbIX YMEHUN M HABBIKOB, YHUBEPCAJIBbHBIX
CHOCOOOB JIEATETBHOCTH W KJIKOYEBBIX KoMIeTeHuuud. s ydeOHOro mnpenmera
«buosnorusy TPUOPUTETHBIMHU SBIISIIOTCS paclo3HaBaHUE OOBEKTOB, CpPaBHEHUE,
KJ1accuuKanusi, aHaJin3, olleHKa.

B mnpomecce oOydeHus 1ienecooOpa3HO HMCIOJIB30BATh JICITCIHHOCTHBIM,
MPAKTUKOOPUEHTUPOBAHHBI U JUYHOCTHO OPUEHTUPOBAHHBIA MOAXOM: OCBOCHHUE
YYalIUMUCA HHTEIUICKTYallbHOM W TMPAKTUYECKOM JEATEIbHOCTH; OBJIAJICHUE
3HAHUSIMU ¥ YMEHUSMH, BOCTPEOOBAHHBIMU B IMIOBCEITHEBHON YKU3HH, TTO3BOJISTIOIIIMMHU
OPUEHTUPOBATHCA B OKPYKAIOIIEM MUPE, 3HAUUMBIMU JIJIs1 COXPAHEHUS OKPYKaIoIIei
Cpelbl 1 COOCTBEHHOTO 3/I0POBBSI.

KoHTpoJIb 1 YY€T JoCTHKEHUI 00yYaI0UXCs

KoHTpoab u y4éTr aocrukeHMid O0y4YarOmIUXCH BEAETCS MO OTMETOYHOM
CUCTEME M HalpaBJIeH HAa JUArHOCTUPOBAHUE JIOCTHXKEHHUS O0Yy4arolMMUCS YPOBHS
(yHKUIHMOHATIBHOW TPaMOTHOCTH.

Ucnonb3zyembie (HOpMBbI  KOHTPOJIE W y4y€Ta Y4YeOHBIX M BHEYYEOHBIX
JOCTUKEHUM 00yJarOIuXCsl:

o TeKyIas arrectanus (3ader, paboTa Mo WHAMBUIYATBHBIM KapTOUYKaM,
CaMOCTOSTEIIbHBIE pa0OThI, TPOBEPOUHBIC PAOOTHI, YCTHBIA U MMCHMEHHBIN OTIPOCHI);

o aTTeCTalUsl MO WTOTraM OOydYeHHs 3a 4YeTBEpPTh (3aUeT, MPOBEPOYHBIC
paboThI);

L arrecragusd 110 uToraM roja,



o dbopMbl ydeTra AOCTHXKEHUN (ypodHasi JNesATEIbHOCThb, aHAIM3 TEKyIIeH
yCIEBAEMOCTH, BHEYpPOUHAsl JIESITEIIbHOCTh — Y4YacTHUE B OJIMMIIMA/AX, TBOPUYECKHUX
OTYEeTaX, BICTABKAX, KOHKYpCax M T.1I.)

OcHoBHOW (opMoOli OpraHm3anuu y4eOHOTO MpoIecca SBISETCS KIACCHO-
ypo4yHasi cucTemMa. B KkadecTBe JIONMONHHUTENIBHBIX (OpPM  OpraHU3aIuu
0o0pa3oBaTEeNpHOTO  IpoLEcCa  HCIOJIB3YETCS  CUCTEMA  KOHCYJIbTAl[MOHHOW
MO/IICPYKKH, WHIMBUIYATBHBIX 3aHATHN, CAMOCTOSTEIbHAS paboTa 00yJarOIIMXCs C
WCITOJIb30BAaHUEM COBPEMEHHBIX HH(POPMAIMOHHBIX TeXHoJoruid. OpraHu3amms
COMPOBOXKICHHSI 00YUaIOIIKUXCSl HAaITpaBJIeHa Ha:

J CO3/IaHUE ONTUMAJIbHBIX YCIOBHUI 00yUeHHUS;

UCKJIIOUEHHUE TICUXOTPABMUPYIONTUX (PaKTOPOB;

COXpaHEHUE NICUXOCOMATUYECKOTO COCTOSIHUA 310POBbSI O0YHAIOIINXCS;
Pa3BUTHUE MOJOXKUTEIHHON MOTUBAIIMKM K OCBOSHUIO ITPOTPAMMBI;
pPa3BUTHE UHIUBUIYATBHOCTH U OJAPEHHOCTH KaX0T0 peOeHKa.



I[l1anupyemblie pe3yjbTaThbl 0CBOCHHUS Y4€OHOI0 MaTepHaia Mo OMoJIOTHU
B 9 Ki1acce.

Bpe3yflbmame usyuenusn npedmema yuauiuecsn O00J1)ICHBL:

Ha3sbiBaTh:

o 001111e MPU3HAKH )KUBBIX OPraHU3MOB;

o MPU3HAKK LAPCTB >KUBOW MPUPOJIBI, OTACJIIOB PACTEHUN, KJIACCOB U
CEMEWCTB LIBETKOBBIX PACTEHUI; TOAAPCTB, TUIIOB U KJIACCOB )KUBOTHBIX;

o IPUYUHBI U PE3YJIbTATHI SBOJIOLIUU.

IIpuBoauTH IPUMEPBHI:

o YCIIOKHEHUS] PACTEHUI U )KUBOTHBIX B MPOIECCE SBOJIOLINH;

o MIPUPOJIHBIX U UCKYCCTBEHHBIX COOOIIECTB;

o M3MEHYMBOCTH, HACJIEACTBEHHOCTH U MPHUCIOCOOJIEHHOCTU PACTEHHUN U
KUBOTHBIX K Cpejie OOMTaHMUS;

o HamOoJiee PacHpOCTPaHEHHBIX BHJIOB U COPTOB DPACTCHHM, BUIOB U
MOPO/T )KUBOTHBIX.

Xapaxkrepu3oBaTh:

o cTpoeHue, GYHKIIMU KIETOK OakTepui, Tpu00B, pACTEHUM U )KUBOTHBIX;

o JICTICHUE KJIETKH, POJb KJIETOYHON TEOpMHU B OOOCHOBAHUU €UHCTBA
OpraHUYeCcKOTO MUPA;

o CTPOGHHWE W  JKU3HENEATEIbHOCTh  OaKTepUaJbHOrO0, TPUOHOTO,

pPAaCTUTCIILHOI'0, KMBOTHOI'O OpPraHU3MOB, OpraHnu3Ma 4YCJIOBCKA, JMIIafHUKA KakK
KOMIIJICKCHOI'O OpTraHu3Ma,

o 0oOMeH BEIIECTB U MPEBPAIICHUE SHEPTUH;

o poJib (PEepMEHTOB U BUTAMUHOB B OPTaHU3ME;

o OCOOEHHOCTH TUTaHUs aBTOTPO(MHBIX W TeTepOoTPOPHBIX OPraHU3MOB
(canpo¢urtoB, napazuToB, CAMOMOHTOB);

o IbIXaHHEe, TIePEIBUKCHUE BEIIECTB, BBIIEICHHE KOHEYHBIX MPOAYKTOB
KHU3HEACSITEILHOCTH B )KUBOM OPTaHU3ME;

° UMMYHUTET, €T0 3HAUCHUE B KU3HU YesioBeka, mpodunaktuky CIIla;

o pPa3MHOXEHUE, POCT W pa3BuTHE OakTepuii, rpubOOB, pPACTCHHUN W
’KHUBOTHBIX, 0COOCHHOCTH Pa3MHOXKECHHUS U Pa3BUTHS YEJIOBEKa,;

o BUPYCHI KaK HEKJIETOYHBIE ()OPMBI KU3HU;

o cpenbl OOUTaHUsI OPraHU3MOB, FKOJIOTuYecKre PpakTopsl (adHoTHYECKUE,
OMOTHYECKHE, AaHTPOIIOTEHHBIE);

o MPUPOJIHbIE COOOIIECTBa, MUIIEBbIE CBA3M B HHUX, MPUCIOCOOIEHHOCTD
OpraHU3MOB K JKU3HU B COOOIIECTRBE;

o UCKYCCTBEHHbIE COOOILECTBA, pOJb 4YEJIOBEKAa B MPOJAYKTUBHOCTU
UCKYCCTBEHHBIX COOOILIECTB.

O00ocHOBBIBATH:

o B3aMMOCBSI3b CTPOEHUSI W (YHKIMA OpPraHOB M CHUCTEM OpPraHoB,

OopraHu3Ma U CpPClbl,



L POACTBO MJICKOIIMTAIONINUX KMBOTHBIX W YCJIOBCKA, YCJTOBCUCCKUX PaC,

o POJIb HEUPOTYMOPAILHOM PETYISIUMU MPOILIECCOB JKU3HEACATEIHHOCTU B
OpraHU3Me 4YeJI0BEKa; 0COOEHHOCTH BBICIIEH HEPBHOM IEATEILHOCTH YEJIOBEKA;
o BIIUSIHUE DJKOJIOTUYECKHX W COIUAIBHBIX (PAKTOpOB, YMCTBEHHOTO H

¢busznueckoro Tpyaa, (QU3KYIBTYpbl U CIOpPTAa Ha 30pPOBHE YENIOBEKA; BPEIHOE
BJIMSIHUE QJIKOTOJIsI, HAPKOTUKOB, KyPEHHsI HA OPraHU3M YeJIOBeKa M €ro MOTOMCTBO;

o Mepbl TPO(PHIAKTUKKA TOSBICHUS BPEAHBIX MPUBBIYEK (KypeHHe,
AJIKOTOJIN3M, HAPKOMaHUs1), HApYIICHHUS] OCAHKH, TNIOCKOCTOTIHS;

o BJIUSIHUE JIEATEITLHOCTH YeJIOBeKa Ha MHOrooOpa3ue BHUJIOB PACTEHUU U
’KUBOTHBIX, Ha CPeAy UX OOUTaHUS, TIOCIEICTBUS ITON ACSITEIbHOCTH;

o pOJib OMOJIOTHYECKOTO Pa3HOOOpa3usi, PETryIUPOBaHUS YHUCICHHOCTH
BUJIOB, OXpaHbl IPUPOIHBIX COOOILECTB B COXPAHEHNHU paBHOBeCHUs B Orocgepe.

Pacno3znaBarthb:

o OpraHu3Mbl OaKTepuil, rpUOOB, TUIIANHIUKOB, PACTCHUI U )KUBOTHBIX;

o KJIETKW, TKaHW, OpPraHbl W CHCTEMBl OPTraHOB PACTEHHUH, YXUBOTHBIX,
YeNI0BEeKa;

o HamOoJee pacupoCTpaHEHHBIE BHUbI PACTEHUN W JKUBOTHBIX CBOETO
pervoHa.

CpaBHuBaTh:

o CTpOoeHHE U (PYHKIUU KIETOK PACTEHUN U )KUBOTHBIX;

o OpraHu3Mbl IPOKAPHUOT U IYKAPUOT, aBTOTPOPOB U IreTepoTpO(OB;

o CeMeiCcTBa, KJIaCChl TMOKPBITOCEMEHHBIX PACTCHMA, THUIBI KUBOTHBIX,

KJIACCHI XOPJIOBBIX, IAPCTBA KUBOM MPUPOJIBI.
Cobunronarb npaBmia:

o IIPUTOTOBJICHUSI MHKPOIIPENApaTOB M  PACCMATPUBAHHUS UX IMOJ
MHKPOCKOIIOM;
o HaOJMIOJICHUST 332 CE30HHBIMHU HU3MEHEHUSIMU B KU3HU PACTCHUU U

JKMBOTHBLIX, IMOBCACHUCM AKBAPHUYMHBIX pBI6, JOMAIlTHUX M CEIbCKOXO03SMCTBECHHBIX
JKNBOTHBIX, UBMCHCHHUAMU CPCJAbI oOnUTaHUA 1o BIUAHHUEM ACATCIIbHOCTH YCJIOBCKA,

. MPOBEACHUSA TIPOCTEHIINX OINBITOB MW3YUYECHUS KU3HEIEATEIbHOCTU
pacTeHui, OBEACHHS KUBOTHBIX;

° OCpe)KHOTO  OTHONIIEHUS K  OpraHu3MaM, BUJaM, HPHUPOJTHBIM
cooO1ecTBaM, OBEJICHUS B IPUPO/IE;

° 30pOBOTO OOpasza >KU3HM YEJOBEKa, €ro JUYHOW U OOIIEeCTBEHHOM
TUTUEHBI; TPOPUIAKTUKN OTPABJICHUS SIOBUTHIMU TPUOAMU, PACTCHUSIMHU.

° MeranpegMeTHBIMH  pE3yJIbTaTaAMU  OCBOEHHUSI  BBIITYCKHUKAMHU
OCHOBHOM HITKOJIBI TPOTPAMMBI 110 OMOJIOTUU SIBIISFOTCSI:

° OBJIAJICHUE  COCTABIAIOIIMMHU  MCCIEIOBATEIBCKOM W MPOEKTHOMU

ACATCIIbHOCTH, BKIIIOYaA YMCHHA BHUACTDH HpO6JICMy, CTaBUTBb BOIIPOCHI, BBIIABUTATH
ITAIIOTE3bI, JaBaTb OINPCACICHHUA ITOHATHUAM, KJ'IaCCI/I(bI/IIII/IpOBaTB, Ha6HIOI[aTB,
IMPOBOJAUTL OJOKCIICPHUMCHTBI, JACJIaThb BbBIBOALI W 3aKIIOYCHHA, CTPYKTYPHUPOBATH
marepual, 06’LHCHHTB, JOKa3bIBaTh, 3allIMIIATh CBOU UJICH,



o yMEHHE paboTaTh C pa3HBIMH HUCTOYHUKAMH  OHOJOTHYECKOU
MHPOpPMAITUU: HAXOAUTh OMOJOTHYECKYI0 MH(OPMAIHMIO B Pa3IUYHBIX MCTOYHHUKAX
(TekcTe yueOHHKA, HAyYHO-TIOMYJSIPHOU JIUTEpaType, OMOIOTHUECKHX CIIOBApsAX U
CIIpaBOYHUKAX), aHAIW3UPOBATh M OICHWBATH HHGOpPMAIHIO, MPeoOpa3OBHIBATH
nH()OPMAITUIO U3 OTHOW (POPMBI B IPYTYIO;

o CIIOCOOHOCTh BBIOMPATH IIEJICBBIE M CMBICIIOBBIE YCTAaHOBKH B CBOMX
JEUCTBUAX W TOCTYMKaxX IO OTHOIICHHWIO K XMBOW TPHPOAE, 3J0POBBIO CBOEMY H
OKPY’KaOIIHX;

o YMEHHE aJICKBATHO HCIIOJIB30BAaTh PEUYEBBIC CPEACTBA JIA TUCKYCCHH U
apryMEHTallud  CBOEH  TO3UIMU, CpaBHUBATh  pa3Hble  TOYKU  3pPEHUA,
apryMEHTUPOBATh CBOIO TOUKY 3PEHUSI, OTCTaUBAaTh CBOIO TTO3UIIHUIO.



Conep:xanue (68 yacos, 2 yaca B HEJICITIO)

BBenenue (2 uaca)

buonoruss kak Hayka M METOIbl €€ uccienoBaHus [IOHITHE «KU3HBY.
CoBpeMeHHBIE HayyHble MPEACTABICHUS O CYIIHOCTH KU3HU. 3HAUYCHUE
OMOJIOTHYECKOI HAYKH B JICATECIHHOCTH YEIOBEKA.

PA3SJAEJI 1

YpoBHH OpraHu3anMHu )KUBOI Npupoabl (49 uacos)

Tema 1.1. MoJiekyJsipubiii ypoBenb (9 uacos)

KauecTBeHHBI CKa4O0K OT HEKNBOU K KHABOU PUPOLE.
MHOroMOJIEKYJISIpHbIE KOMILIEKCHBIE CUCTEMBI (O€JIKH, HYKJIEUHOBBIE KHCIOTHI,
nonucaxapubl). Karanuzaropsi. Bupycsr.

Jlabopamopnas paboma

1.Pacuienienue nepokcuia Bogopoaa pepMeHTOM KaTaaa3oil

Tema 1.2.Kaerounslii ypoBensb (14 uacos)

OcHOBHBIE TOJIOKEHUS KIETOYHOU Teopuu. Krnerka - CTpykTypHas u
byHKIIMOHAbHAA E€IWHHUIA JKU3HHU. [IpokapuoThl, 3yKapuoThl. ABTOTPOQHI,
reTepoTpodnl. XUMHYECKHUA COCTaB KJIETKHU M €ro mnocTosHCcTBO. CTpoeHue
kieTku. yHKuuu opraHon1oB. OOMEH BEUIECTB U MPEBPAILEHUE SHEPTHH - OCHOBA
KU3HEACATEIbHOCTU KJIETKU. DHEPreTUYEeCKUEe BO3MOKHOCTU KIETKU. A3pOoOHOE
U aHa’poOHoe abixaHue. PocT, pa3BUTHE U KU3HEHHBIM HUKI KieTok. Obmme
MOHSTHS O JICJICHUU KJIETKU (MUTO3, MEH103).

JleMOHCTpamusi MOJENM KJIETKH; MUKpONpenapaToB MHTO3a B KIETKax
KOPEILIKOB JIyKa; XpOMOCOM; MOJieJiei-anmiIuKalui, WITIOCTPUPYIOUIUX JeIEeHUE
KJIETOK; pacUlelJIeHus IMepoKCcHAa BOJAOpPOJa C IOMOIIbIO  (EPMEHTOB,
COJEpKAIINXCA B )KUBBIX KIETKaX.

JlabopaTopHbie padoThI:

1. N3yuyeHue KIEeTOK NPOKapHOT

2. PaccMmaTpuBaHue KIETOK PACTEHUM, )KUBOTHBIX MOJ MHUKPOCKOIIOM.

Tema 1.3.0Opranuzmennsblii yposenb (11 uacos)

becriosioe ¥ 1ONOBOE pa3MHOXKEHUE OpraHu3moB. [loJIOBbIE KIETKH.
OmnonorBopenue. MHauBUayallbHOE  pa3BUTHE  OpraHu3MoB.  (OCHOBHBIE
3aKOHOMEPHOCTH TIepeladyu  HacjeICTBeHHOW wuHopmanuu. ['eHeTndeckas
HEMPEPBIBHOCTh  JKU3HU. 3aKOHOMEPHOCTH HW3MEHUMBOCTU. JleMoHcTpauus
MHUKpoOTIpenapara ssieKkJIeTKd U CiepMaTo30u/1a >KUBOTHBIX.

JlabopaTopHasi padora:

BrisiBIeHNE U3MEHYMBOCTH OPTraHU3MOB.

IIpakTHyeckas padora:

1. Pemenne reHeTnuecKrx 3a1a4 HAa MOHOTUOPUHOE CKPEUBAHUE
2. Pemenne reneTnueckux 3a1a4y Ha JUTHOPHUIHOE CKPELIBaHHE
3. Pemenune reneTnyecknx 3aaa4 Ha HACJIEJOBAHUE IIPU3HAKOB IIpU

HCTIOJITHOM JOMHWHHWPOBAHUU



Tema 1.4.IlonyJsiMOHHO-BHI0BOM ypoBeHb (3 uaca)

Bun, ero xputepuu. Ctpykrypa Buaa. [lonynsuus — ¢popma cyiecTBoBaHUS
BHUAa. DKOJIOTHS KaK HayKa. DKOJOTHYECKHE (DAKTOPHI.

JlemoHcTpauusi repOapueB, KOJUICKIIUN, MoOJeNeld, MYJsDKeH, KHUBBIX
pacTeHUH U )KUBOTHBIX.

JlabopaTopHas padora:

1. N3yuenne MOpQoIOrn4ecKoro KpuTepus BUaa.

TeMma 1.5.9kocucremublii ypoBeHb (8 uacos)

buoneno3 wu »skocucremMa. buoreoneHo3. B3anmocBA3b NONYyJNSOUN B
ouoreonenose. llenu nutanusa. OOMeH BEIIECTB, MOTOK U MpPEBpAILEHHE YHEPTUU
B OuoreoreHose. MckyccTBeHHbIE OMOIIEHO3bI. DKOJIOTHYECKask CYKLECCHUs.

JleMoHCcTpanus KOJUIEKIIUH, WJUTIOCTPUPYIOLIUX AKOJIOTHYECKHUE
B3aUMOCBSI3H B OMOT€OLIEH03aX; MOJIEJIEH SKOCUCTEM.

IIpakTnueckas padora:

1. HN3yuyenue u onucanue IKOCUCTEMbI CBOC MECTHOCTH

JKCKYpCHA B OMOT€OIEHO3.

Tema 1.6.buocdepHsblii ypoBenb (4 uaca)

buocpepa u ee crpykrypa, CBOICTBa, 3aKOHOMepHOCTH. Kpyrosopor
BEIIECTB U PHEPTUU B Ouochepe. IKOTOTHUYECKUE KPUBHUCHI.

JemoHcTpanus Mojaenei-anmimkanui «bruocdepa u 4ea0BeK».

IIpakTnuyeckas padora:

1. AHaM3 1 OIleHKA MOCJICICTBUU AEATEIbHOCTH YSJIOBEKA B DKOCHUCTEMAX.

PA3JIEJI 2

OcHoBbI yueHust 00 yBosionnu (11 vacos)

OCHOBHBIE TIOJOKEHUSI TEOPUM HBOJIOLMU. [[BHXKYyIIuME CHUIBI 3BOJIOIUU:
HAaCJIEJICTBEHHOCTh, W3MEHYHMBOCTh, OOpbOa 3a CyIECTBOBAHUE, €CTECTBEHHBIMI
otoop. IlpucrnocoOIeHHOCTh W €€ OTHOCHTENIBHOCTh. VICKyCCTBEHHBIN OTOOD.
Cenexnus. O6pa3zoBaHue BUAOB - MUKPOIBOJIIONUS . MaKpOIBOTIOUS.

Hemoncmpayuu

KUBBIX  pPAaCTCHMM W  JKMBOTHBIX, TrepOapuMeB W  KOJUJICKIIHH,
UIITIOCTPUPYIONIUX HU3MEHYUBOCTH, HACIEICTBEHHOCTh, MPUCTIOCOOIEHHOCTD, pe-
3yJIbTaThl HCKYCCTBEHHOTO O0TOOpA.

Bo3HuKkHOBeHHe U pa3BuTHE KU3HN Ha 3emJe (4 uaca)

Bo3HukHOBEHHE U pa3BUTHE OKW3HU. B3risapl, TUNOTE3bI W TEOPUHU
MPOUCXOXKIeHUsI KU3HU. KpaTkast uctopusi pa3BUTUSI OpraHUYECKOTO Mupa. Mecto u
POJIb YEJIOBEKAa B CUCTEME OPraHUYEeCKOT0 MUpa.

Hemoncmpauusn

OxameHeNoCcTel, OTIEeYaTKOB, CKEJIETOB IMMO3BOHOYHBIX >KMBOTHBIX. PUCYHKHU
pPacTeHHMII U  UBOTHBIX B Pa3HbIC MEPUObI PA3BUTHSI )KU3HU.

PA3JIEJI 3

OcHoBbl 3xoj10run (6 uacos)

[Mpenmer u 3amaud SKOJOTHH. DKoOJOTHUecKrue (AKTOPbL. YCIOBHS CPEIbI.
OO1mre 3aKOHOMEPHOCTH BJIHMSHHS OKOJOTHYECKHUX (DaKTOPOB HA OPIraHU3MBI.



DKOJIOTUUECKHE PEcypchl. ApanTtaius OpraHU3MOB K pPa3IUYHBIM YCIOBUSIM
CYILIECTBOBAaHMS. MEXBHUIOBbIE OTHOLIECHUSI OpraHu3mMoB. KoseOaHus 4MCIEHHOCTH
OpraHU3MOB.
Hemoncmpayuu

JKUBBIE PACTEHUSI M IKUBOTHBIC, TepOapHbIe JK3EMIUISIPhl U KOJUICKIIHH
’KUBOTHBIX, TOKa3bIBAIOIINE WHIAMBUAYATbHYI0O H3MEHUMBOCTb U pa3zHOOOpasue
COPTOB KYJNBTYPHBIX PaCTEHUI U MOPOJ TOMAIIHUX KUBOTHBIX, a TAKXKE PEe3yIbTaThl
MPUCIIOCOOJICHHOCTH  OpPraHU3MOB K  cpeAe  oOWUTaHUS W pe3yJabTaThl
BUJI000pa30BaHUs; CXEMbI, WUTIOCTPUPYIOIINE TPOIECCHl BUA000pa3oBaHUS U
COOTHOILIEHHE MYTEeH MPOrPECCUBHON OMOJIOTUYECKOUN IBOJIIOIUH.



KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHMUE 9 KJIACC

Tema ypoka

XapakTepucTHKA BH/IOB J1eSITeIbHOCTH YUALUXCS

Ko.r-
4aco

Beenenue (2 uaca)

buosorus — Hayka 0 xKuBOW npupoe
Mertoibl uccne0BaHus

B Omonoruu

HNucrpykrax no Th

Onpenenstor noHATUS, GOPMHUPYEMBIE B X0/1€
W3YYEHHUS TEMBL: «OMOIOTUS», «MUKOJIOTHUS»,
«OpUOJIOTUS», «AJIBIOJIOT U, «aTe000TaHUKAY,
«TCHETHKA», «ONOPHU3NKAY», KOMOXUMUS,
«pasinoOUOJIOTHs», KKOCMUYECKast OMOIOTUsD.
XapakTepu3yroT OUOJIOTHIO KaK HAYKy O JKUBOU
npupojie. PackpbIBatoT 3HaueHHE OMOJIOTHYECKUX
3HaHWH B COBPEMEHHOMW *KU3HU. [IpuBOIAT prUMeEpHI
npodeccuil, cBsi3aHHbIX ¢ Onosorueit. becenyror c
OKpYXarolMUMHU (pOACTBEHHUKAMH, 3HAKOMBIMH,
CBEPCTHUKAMM) O POQeCcCusix, CBI3aHHBIX C
ouonorueil. ['0TOBAT npe3eHTanuu o Npogeccusx,
CBSI3aHHBIX ¢ OMOJIOTHEH, UCTIONIB3Ysl KOMITBIOTEPHBIE
TEXHOJIOTUH

CYH_IHOCTB ’KM3HH U CBOHCTBA KUBOI'O

Onpenenstor noHATHS, GOPMHUPYEMBIE B X0/1€
W3Y4YEHUS TEMBL: <GKU3HBY, (CKM3HECHHBIEC CBOMCTBAY,
«OMOJOTMYECKUE CUCTEMBI», «OOMEH BELIECTBY,
«IIporecchl OMOCUHTE3A U pacmaiay,
«pa3APaXKUMOCTBY», «PA3ZMHOKEHUEY,
«HACJEICTBEHHOCTBY, «U3MEHUNUBOCTBY, «PA3BUTUEY,
«YPOBHU OpraHU3aLUU KUBOrO». JlaroT
XapaKTEPUCTUKY OCHOBHBIX CBOMCTB KHUBOTO.
OOBACHAIOT IPUUUHBI 3aTPYIHEHHH, CBI3aHHBIX C
ONpEeIETICHUEM MTOHATUS «GKU3HBY. [IprBOIAT TpUMEpHI
OMOJIOTHYECKUX CUCTEM Pa3HOT'O YPOBHS OpraHU3AIMH.
CpaBHUBAIOT CBOICTBA, MPOSIBIIAIOMINECS Y 00BEKTOB
JKUBOU U HEXKUBOU IIPUPOBI

M

0JIeKYJISIpHBIH ypoBeHb (9 uacos)

MonekynsapHbIi YpPOBEHB: 001Iast
XapaKTEePUCTUKA
(B/x 20 muH)

Onpenenstor NoHATHS, GOPMHUPYEMBIE B XO/1€
U3YyUYCHHS TEMBI: «OPTaHUYECKHE BEIIECTBAY, «OCIIKMI»,
«HYKJIEUHOBBIE KHCIIOTBI», «YTJIEBOJIBDY, KUPbI

(JTUmH L)Y, «OMOTIOIMMEPBI», «MOHOMEPHD.
XapakTepru3yroT MOJEKYJISPHBIA YPOBEHb
opranu3zaium KuBoro. OnuceIBalOT 0COOEHHOCTH




CTPOCHUSI OPraHUYECKUX BEIIECTB KaK OMOTIOJIMMEPOB.
OOBSACHSIOT IPUYNHBI U3YUYCHHSI CBOMCTB
OpPraHUYeCKUX BEIIECTB UMEHHO B COCTABE KJICTKH;
pa3Hoo0pa3us CBOWCTB OMOIOIMMEPOB, BXOISIINX B
COCTaB JKUBBIX OPraHU3MOB. AHATU3UPYIOT TEKCT
y‘IC6HI/IKa C OCJIBKO CaMOCTOATCIBHOT'O BBIABIICHUS
OMOJIOTMYECKUX 3aKOHOMEPHOCTEH

Yrnesoasl. JInnuaml.

Onpenensior noHATHS, GOPMHUPYEMBIE B X0/1€
W3YYEHHUS TEMBL: «YTJIEBOJBI, MM CaxapuIbl»,
«MOHOCAaxapuab», «IUCaXapUIbL», «IIOJTUCAXAPUBIY,
«pub03a», «Ie30KCUPH003ay, «IIIIOK03a», «PpyKTO3an,
«rajakTo3a», «caxapo3a», «MajabT03a», «IAKT03a»,
«KpaxMain, «TJIMKOT€H», «XUTHH». XapaKTepU3yIOT
COCTaB U CTPOCHHUE MOJIEKYJI YIJIEBOJOB.

Y cTaHaBIMBAaKOT IPUYUHHO-CIIEACTBECHHBIEC CBS3H
MEXIy XUMAYECKUM CTPOCHUEM, CBOMCTBAMU U
(GYHKLIUSAMH YIIIEBOJOB HA OCHOBE aHAJIM3a PUCYHKOB
¥ TEKCTOB B yueOHuke. [IpuBoasT npumepsr
YIJIIEBOJOB, BXOJAIINUX B COCTaB OPraHU3MOB, MECTA UX
JIOKAJIN3aIMH ¥ OHOJIOTHUECKYIO POJIb

CocraB, cTtpoeHue OenKkoB U (YHKIUU
0eIKoB

OnpenensitoT NoHATUsA, GOpMUPYEMBIE B XOJIE
HN3YUCHUA TCMbI: ((6CJIKI/I, WA IIPOTCUHBD), KIIPOCTHIC U
CIIOXKHBIE OETTKNY, «AMUHOKHUCIIOTBI», «IIOJUIESTITHIY,
«TEpBUYHAS CTPYKTypa OEIKOBY», «BTOPUUHAS
CTPYKTypa OEIKOBY», «TpPEeTUYHAs CTPYKTYpa OEIKOBY,
«YEeTBEPTUYHAS CTPYKTYypa OelIKOBY». XapaKTepU3yoT
COCTaB U CTPOCHHE MOJIEKYJ O€IKOB, MPUIHHBI
BO3MOJKHOT'O HapyIIEHUs IPUPOTHON CTPYKTYPBI
(menatyparun) 6enkoB. [IpuBoasST mpuMepsl
JIeHATypaluu OEJIKOB

HYI(J'ICI/IHOBBIC KHUCJIOTHI

OnpenensitoT NoHATUs, GOPMUPYEMBIE B XOJIE
U3YYEHHUS TEMBI: «HYKJIEMHOBAsI KUCIOTa»,
«1e30KCUpUOOHYKIIenHOBas kuciora, uiu JJTHK»,
«pubonykienHoBas kuciora, unu PHK», «azotucteie
OCHOBaHUS», «aJICHUHY», «TYaHUHY, «IIUTO3UH,
«TUMHUHY, «ypalmiI», «KOMILUIEMEHTAPHOCThY,
«rpancnoptaas PHK (TPHK)», «pubocomuass PHK
(pPHK)», «undpopmanmonnass PHK (uPHK)»,
CHYKIJIEOTU», «aABoiHas cnupaib [JHK». JlatoT
XapaKTepUCTUKY COCTaBa U CTPOEHUS MOJIEKYJI
HYKJIEMHOBBIX KUCJIOT. Y CTAHABIMBAIOT IPUYUHHO-
CJIE/ICTBEHHBIE CBSA3H MEKIY XUMHUECKUM CTPOEHUEM,
cBOMCTBaMH U (DYHKITUSIMHU HYKJIEMHOBBIX KHUCIOT Ha
OCHOBE aHaJIn3a PUCYHKOB U TEKCTOB B YUEOHUKE.
[IpuBoAsST MpUMEpPHl HYKIEMHOBBIX KUCIIOT, BXOSAIINX
B COCTaB OPraHMU3MOB, MECT UX JIOKAIU3ALNH U
ouonorudeckoit ponu. CoCcTaBIAIOT IJIaH maparpada
yuyeOHmKa. Pemaror Onosornueckue 3aaaun (Ha
MaTeMaTUYeCKHUI pacyeT; Ha MPUMEHEHUE TPUHIUIIA
KOMILJIEMEHTAPHOCTH )




AT® u npyrue opraHu4ecKue
COCIMHEHUS KIIETKU

OnpenenstoT NoHATUsA, GOpMUpPYEMBIE B XO/I€
U3y4deHHs TeMbl: «afgeHo3unTpudochar (ATD)»,
«anenosuuaudocdat (ALD)»,
«aneno3uaMoHopochar (AMD)», «MakpoIprudecKas
CBSI3bY, <OKUPOPACTBOPUMbBIEC BUTAMUHBIY,
«BOJIOPACTBOPUMBIC BUTAMUHBIY. XapaKTePU3YIOT
coctaB U cTpoeHue MoieKysbl AT®. [TpuBoast
MPUMEPbl BATAMUHOB, BXOSIIINUX B COCTaB
OpraHU3MOB, U UX Ouosorunyeckoi posiu. ['oToBsT
BBICTYIIJICHHE C COOOIEHNEM O POJI BUTAMUHOB B
(GyHKIIMOHUPOBAHUU OpraHU3Ma YesoBeKa (B TOM
YHCIIE C MCTIOJIb30BAaHUEM KOMITBIOTEPHBIX
TexHoJoruil). O6CykIarT pe3ynbTaThl paboThl C
OJTHOKJIACCHUKAMU

buonornveckue kaTaamu3aTopbl
Jlabopamopnas paboma Nol
Pacmieruienue nepokcuia Boopoia
(bepMeHTOM KaTana3on

OnpenenstoT NoHATUs GOPMHUPYEMBIE B X0O/1€
U3YUCHHS TEMBIL: «KaTaIU3aTopy», «HepMeHT»,
«KO(EPMEHT», «aKTHBHBIN IICHTP (EPMEHTAY.
XapakTepu3ykoT poJib OMOIIOTUIECKUX KaTaIn3aTOpPOB
B KjeTke. ONMChIBAIOT MEXaHU3M paboThl (PEPMEHTOB.
[TpuBoasaT npuMeps! HEPMEHTOB, UX JOKAIN3ALUU B
OpraHu3Me M UX OMOJIOTHYECKOH POIIH.
YcraHaBaInBaIoT IMPUYUHHO-CJIICACTBCHHBIC CBA3U
MEXy OeTTKOBOM MpUpPo0il pepMEeHTOB U
ONTUMAJIBHBIMHA YCIIOBUSAMH HUX q)YHKHI/IOHI/IpOBaHI/IfL
OTtpabateiBatOT yMeHUs POPMYJINPOBATH TUIIOTESBI,
KOHCTPYUPOBATh, IPOBOAUTH SKCIICPHUMCHTEI,
OLIEHUBATh MOJyYCHHbIE PE3yIbTaThl HA OCHOBE
coJiepkaHus 1a00paToOpHOM pabOThI

Bupycel

P/K“IIpogpunaxmuxa epunna 6 wixone u
Kkpae. CmaspononvCckuu — UHCMUMYM
BAKYUH U CbIBOPOMOK.

OnpenenstoT noHATHS, GOPMHUpPYEMBIE B X0/1€
M3YYEHHUS TEMBL: «BUPYCHI», KKAIICU», «CAMOCOOPKay.
XapakTepHu3yIoT BUPYChI KaK HEKJIETOYHbIE (DOPMBI
JKU3HU, OTIMCHIBAIOT LIUKJI Pa3BUTHUS BUpYCa.
OnwuceIBatOT OOLIMI MJIaH CTPOEHUS BUPYCOB.
[TpuBoAT IpUMEPHI BUPYCOB U 3a00JI€BaHMM,
BbI3bIBaeMbIX UMHU. OOCYX1aI0T MPOOIEMBI
MIPOUCXOXKICHUS BUPYCOB

10

Oo6o06maromuit ypok: «MoneKyaspHbIi
YPOBEHb OpraHU3alliH KUBOM
IPUPOABL.”

OnpenenstoT NoHATHA, CPOPMUPOBAHHBIE B X0JI€
U3Yy4eHHUs TeMbl. J[al0T OIIEHKY BO3pacTaroliei poiau
€CTECTBEHHBIX HAYK U Hay4YHBIX UCCJIEIOBAaHUI B
COBPEMEHHOM MHUpE, TIOCTOSTHHOMY MPOLIECCY
HBOJIIOIMM HAYYHOT0 3HaHUA. OTpabaThIBAIOT YMEHHUS
(bopMyIUpOBaTh TMIOTE3bI, KOHCTPYUPOBATH,
IIPOBOAMTD IKCIIEPUMEHTHI, OLIEHUBATh OJIy4YECHHbIE
pe3yNbTaThl

11

KonrtponbHast pabora: «MonexynspHbIi
YPOBEHb OpraHU3al1H KUBON
IpUpPOABL.”

BEIOTHSIOT TECTOBYIO paboTy

Kaerounblii ypoBenb (14 gacos)




12

Kierounslii ypoBeHb: o011as
xapakrepucTtuka. O01e cBeieHus o
kietkax. Kierounas memOpana

Onpenenstor noHATHs, GOPMHUPYEMBIE B X0/1€
U3YYEHHUS TEMBL: «KJIETKa», «METO/bl U3yUEHUs
KIIETKI», «CBETOBAsi MUKPOCKOIIHS, «QJIEKTPOHHAs
MUKPOCKOIINS», «KJIETOYHAsI TEOPUs». XapaKTEPU3YIOT
KJIETKY KaK CTPYKTYPHYIO M (DyHKIIMOHAJIbHYIO
€IMHHULY )KU3HHU, €€ XUMUYECKHI COCTaB, METO/IbI
n3ydeHus. OOBACHSAIOT OCHOBHBIE IIOJI0XKEHUS
KJIeTO4YHOM Teopuu. CpaBHUBAIOT MPUHIMIIEI PaOOTHI U
BO3MO>KHOCTH CBETOBOM U JIEKTPOHHOU
MHUKPOCKOIIMYECKON TEXHUKH

13

SAnpo

OnpenenstoT noHATus, GopMUpyeMbIe B X0J1€
U3YYCHHUS TEMBI: «IIPOKAPUOTEIY, «IYKAPHOTHIY,
«XPOMaTHH», «KXXPOMOCOMBI», «KKAPUOTHUID»,
«COMATUYECKHE KIIETKNY, «IUIUIOUIHBIN HAOOP»,
«TOMOJIOTHYHBIC XPOMOCOMBI», «TaIlJIOUTHBINH HAOOP
XPOMOCOM», «TaMEThI», «SIIPBIIIKOY». XapaKTEPU3YIOT
CTPOCHHUE sAJIpa KJIETKH U €ro CBSI3U C
SHJIOIIA3MAaTHYECKOM CeThi0. PemaroT Onoiorudeckue
3aJ1ayy Ha OIPE/IEICHUE YHUCIIa XpPOMOCOM B
raruiouTHOM M TUTTIOMAHOM Habope

14

DHIOIUIa3MaTH-YeCKasA CeTh. PUOOCOMEL.
Kommnekc [N'onbmxu.

OnpenenstoT NoHATUSA, POPMUPYEMBIE B XO/I€
W3YYEHHUS TEMBL: «3HJIOIUIa3MATHYECKAs CEThY,
«pUOOCOMBI», «KOMITJIEKC [ OJIb KN, «JTU30COMBDY.
XapakTepu3yrT CTPOEHHUE NEPEUUCICHHBIX
OpraHOUJIOB KJIETKU U UX QYHKIMHU. Y CTaHABIUBAIOT
IIPUYHUHHO-CJIEICTBEHHBIE CBA3U MEKIY CTPOCHUEM U
GyHKIUSAME OMOJIOTMYECKHUX CUCTEM Ha MpUMepe
KJIETKU, €€ OPTaHOUJIOB M BBIIIOJHAEMBIX UMHU
¢byskuii. PaboTaroT ¢ mimocTpausiMi yaueOHUKa
(CMBICTIOBOE UTEHUE)




15

JInzocoMsl
Murtoxonapuu. [1nactuab

JIao. PadoTaNe 2*

«H3yyeHne KJIeTOK PACTEHUH U
KHBOTHBIX HA TOTOBBIX
MHKpoIpenaparax

OnpenenstoT NoHATUsA, GOpMUpPYEMBIE B XO/I€
W3YYEHUS TEMBI: «JTU30COMBD», «KMUTOXOHAPUN,
«KPUCTBI», «IIJIACTH]IBIY, «JICHKOMIIACTHD,
«XJIOPOILIACTBD», «XPOMOILIACTBI», «TPAHBDY,

XapakTepu3yloT CTPOSHHUE MEPEUHCICHHBIX
OPraHOMJIOB KJICTKH M UX (QYHKIIUU. Y CTAHABIUBAIOT
NPUYHHHO-CJIEICTBEHHBIE CBS3U MEKIY CTPOCHUEM U
(GyHKIUAMU OMOJIOTUYECKUX CUCTEM Ha MpUMepe
KJICTKH, €€ OPTaHOU/I0B M BBIMOJIHAEMBIX HMU
byakumii. PaboTarot ¢ WiumrocTpanusaMu yaeOHuKa
(CMBICJIOBOE UTEHHE)

16

Kiterounsiii neHTp.
Opranounel nenxenus. Kiierounsle
BKJIFOYEHUS

Onpenenstor noHATUS, GOPMHUPYEMBIE B X0/1€
U3YYEHHUS TEMBL: «KJIETOYHBIN LIEHTP», «LIUTOCKEIIETY,
«MUKPOTPYOOUKH», «IIEHTPHOINY», «BEPETEHO
JETICHUSI», «PECHUUKIY, «OKTYTHKHY, «KIJIETOUHBIC
BKJIIOYEHUS». XapaKTEepU3yIOT CTPOCHHE
NIEPEYUCIIEHHBIX OPraHOUOB KJIETKU U X (QYHKIUU.
YcTaHaBIMBaOT NPUYMHHO-CIIEICTBEHHBIE CBSA3U
MEXy CTPOCHUEM U (DYHKIHSIMA OMOIOTUIECKUX
CUCTEM Ha IPUMEpE KIETKH, €€ OPIraHOUI0B U
BBITNOJHAEMBIX UMH (pyHKIMHA. PaboTator ¢
WITIOCTpAIMsIMU y4yeOHUKa (CMBICIOBOE YTEHUE

17

Oco0eHHOCTH CTPOEHUS KIETOK
9YKapuoT U IPOKapUOT

Jlabopamopuas paboma Ne3.
PaccmarpuBaHue  KieTok — OakTepui,
pacTeHuit u KUBOTHBIX noj
MHUKPOCKOIIOM

OnpenenstoT NoHATUSA, GOPMUPYEMBIE B XO/1€
U3YUYEHHSI TEMBI: «IIPOKAPHOTHI», «3YKapHUOTHI»,
«aHadPOOBI», «CIIOPBI». XapaKTePU3yIOT 0COOCHHOCTH
CTPOEHUS KJIETOK MPOKapHOT U 3ykapuoT. CpaBHUBAIOT
0COOEHHOCTH CTPOEHHSI KJIETOK C IIEJThIO BBISIBICHUS
CXOJICTBA M Pa3JINYMs

18

Accumunsanus u
MeTabomau3m

JAUCCUMMIIALINSA.

OnpenensroT MOHATHS, POPMUPYEMBIC B XOJIe
W3YYECHUS TEMBI: «aCCHMIISALINSY, «TUCCUMUTISITUSI,
«meTtabonmm3amy». OOCyX)aar0T B Ki1acce MpoOIeMHbIE
BOIPOCHI, CBSI3aHHBIE C MIpolleccaMi OOMEHa BEIIECTB B
OMOJIOTMYECKHUX CHUCTEMAX

19

DHepreTudyeckuii 0OMeH B KJIETKe

Onpenensior noHATHS, GOPMHUPYEMBIE B X0/1€
U3YUYEHHSI TEMBI: «HEMOJIHOE KUCIOPOIHOE
(bepMEeHTaTUBHOE PACIICTIIICHHUE TIFOKO3bI»,
«TJIUKOJIN3Y, (TIOJIHOE KHCIOPOAHOE paclieIICHUe
TJIIOKO3bI», «KJIETOYHOE JbIXaHUE». XapaKTEPU3YIOT
OCHOBHBI€ 3Talbl SHEPreTHUYECKOr0 00MeHa B KJIeTKax
opranu3MoB. CpaBHUBAIOT SHEPTETUYECKYIO

(P PEKTUBHOCTH INIMKOJIN3a U KJIETOYHOT'O JbIXaHMsI

20

dorocuHTE3 U XEMOCUHTES.

ABTOTpO(DBI U TETEPOTPOPHI

Onpenensior noHATHs, GOPMHUPYEMBIE B X0/1€
W3Yy4YEHUS TEMBI: «CBeTOBas (aza (OTOCHHTE3a,
«reMHOBas (aza GoTOCUHTE3a», «(POTOJIU3 BOJIBI,
«XEMOCHHTE3», «XeMOTPOB», «KHUTPHUDUIHPYIOIINE
Oaktepuny». PackpbIBaloT 3HaueHHE (POTOCHHTE3A.




XapakTepu3yroT TEMHOBYIO U CBETOBYIO (pa3bl
¢doTocuHTE3a 10 CXeMe, IPUBEACHHON B yuyeOHUKE.
CpaBHUBAIOT MpoLiecchl (POTOCUHTE3a U XEMOCHHTE3A.
PemaroT pacueTHble MaTeMaTHUECKHE 3a/1a4H,
OCHOBaHHbIE Ha ()aKTUYECKOM OMOJIOTHYECKOM
MaTepuae

22

Cunre3 O€JIKOB B KJIETKE

OnpenenstoT NoHATUsA, GOPMUPYEMBIE B XO/I€
W3YYEHUS TEMBI: «T€H», KTCHETHUYECKUN KO,
CTPUILIET», «KOJOH», «TPAHCKPHUILIHS, «AHTUKOJO0H,
KTPAHCISLUSY, «IIOJTUCOMAay. XapaKTepU3yIoT
MIPOLIECCHI, CBSI3aHHBIE ¢ OMOCHHTE30M OeJKa B KIIETKE.
OnuceIBalOT MPOIECCHl TPAHCKPUIIIIMKI M TPAHCIISIIUN
MPUMEHSISI IPUHITUI KOMITJIEMEHTapHOCTH U
Te€HETUYECKOr0 KoJia

23

Jlenenue kiaeTku. MuTo3

OnpenenstoT NoHATUsA, GOpPMUPYEMBIE B X0JI€
W3YYCHHUS TEMBL: «MHUTO3», «uHTep(Dazan, «mmpodaszar,
«meTtadazay, «anadaza», «reaodasay,
«PEIYTUTHKAITISY, «XPOMATHIB), «IIEHTPOMEPay,
«BEPETEHO JeNICHUS». XapaKTePU3YIOT OMOJIOTHYECKOe
3HaueHNe MUTO3a. ONIMCHIBAIOT OCHOBHEIC (Da3bl
MUTO3a. Y CTAaHABIMBAIOT MPUYHNHHO-CIICICTBEHHBIE
CBSI3M MY IPOJOKUTEIHLHOCTBIO JICICHUS KIIETKU
U TIPOOJKUTEHHOCTHIO OCTAIBHOTO MEPHoJIa
YKU3HEHHOTO IMKJIA KIICTKU

24

O606maromuit ypok: «Kierounsrit
YPOBEHbBY

AHaIM3UPYIOT U OBTOPSIIOT MOJTYYEHHYIO
MH(}OpMaIHIO.

25

KontponbHas padora: «Kietounslit
YPOBEHb»

Opranu3meHHblit ypoBeHb (11 uacog)

26

PasmHoOxeHue opranuzmos. becnionoe
pasmHoxenue . P/K“Hcnonvzosanue
8e2emamueHO20 PaA3MHONCEHUs NPU
8LIPAUUBAHUL 8 XO3AUCMEAX patioHa ™

OnpenenstoT NoHATUSA, GOPMUPYEMBIE B XO/1€
W3YYEHHUS TEMBL: «Pa3MHOXKEHHE OPraHU3MOBY,
«0Oecrosioe pa3sMHOKEHUEY, «ITOUKOBAHHUEY, «JIEIIEHNE
TENa», «CIOPBI», «BETETATUBHOE PA3MHOKEHUEY,
«T10JIOBOE PA3MHOXKEHHE», «TaMEThI»,
«repMapOAUTHD», «CEMEHHUKNY, «TUYHUKI,
«CIEPMaTO30UIbI», «IHIEKIETKNY». XapaKTepU3yoT
OpraHU3MEHHBII YPOBEHb OPTaHU3ALUH KUBOTO,
IPOIECChl OECTIONIOrO U MOJI0BOTO Pa3MHOXKEHHUS,
cpaBHUBAIOT UX. OMUCHIBAIOT CIIOCOOBI BET€TaTHBHOTO
pa3MHOKeHUs pacTeHuid. [IpuBoasT npumepsl
OpPraHU3MOB, Pa3MHOKAIOIUXCSI TIOJIOBBIM H
O€eCIOJIbIM ITyTeEM

27

[TonoBoe pa3MHOXEHUE OPTaHU3MOB.
OrmtogoTBOpEHNE

OnpenensioT NoHATHA, GOpMHUPYEMBIE B XO/1€
W3YYCHHUS TEMBI: «TaMETOTCHE3», KIIEPHO/
Pa3MHOXKEHUS», IIEPUOJT POCTAy, KIIEPUO]T
CO3pEBaHUs», «MeHO03 |», «meito3 |1», «kkoHbIoTaIHs Y,
«KPOCCHUHTOBEPY, «HAMPABUTEILHBIC TEIbIIAY,
«OTUTOZIOTBOPEHUEY, «3UTOTAY, «HAPYIKHOE
OTLIOIOTBOPEHUEY, «BHYTPEHHEE OILIOIOTBOPEHUEY,




«JIBOMHOE OIJIOIOTBOPEHUE Y TOKPHITOCEMEHHBIX,
«@HI0CTIEpM». XapaKTePU3yIOT CTaJAUH PA3BUTHUSA
MOJIOBBIX KJIETOK U CTaJAui Meiio3a 1o cxeMam.
CpaBHUBAIOT MUTO3 U Me103. OOBSICHSIOT
OMOJIOTMYECKYIO CYITHOCTh MUTO03a M OIUIOJIOTBOPEHHUS

28

NupuBunyansHoe pa3BuUTHE
OpraHu3MoB. buoreHeTnyecKuii 3aKOH

OnpenensiroT MOHATHS, GOPMUPYEMBIC B XOJIE
M3YYEHHUS TEMBI: «OHTOTEHE3», «IMOPHUOHAIBHBIH
MepuoJi OHTOreHe3a (AMOpPHOTeHe3)»,
«MOCTAIMOPHOHATIBHBINA EPUO OHTOTEHE3aY, «IIPSAMOE
Pa3BUTHEY», KHETIPSIMOE PA3BUTHUEY, «3aKOH
3apOJIBIIIEBOTO CXO/ICTBAY», «OMOTCHETHUECKUN 3aKOH),
«(puiorenes». XapakTepu3yrOT MEPHOJIBI OHTOTCHE3A.
OnuceiBalOT 0COOEHHOCTH OHTOT€HE3a Ha IPUMEpe
Pa3IMYHBIX TPyHN opraHu3MoB. OOBICHIIOT
OMOJIOTMYECKYIO CYITHOCTh OMOTEHETHYECKOTO 3aKOHA.
YcraHaBIuBalOT MPUYHMHHO-CIICACTBEHHBIC CBSI3U HA
IIpUMepe KUBOTHBIX C MPSMBIM U HEMPSIMBIM
pa3BHTHEM

29.

3aKOHOMEPHOCTH HaCJIEA0BaAHUS
MPU3HAKOB, YCTAHOBJIEHHBIE

I'. Mennenem. MoHOTHOpHIHOE
CKpEILIMBAaHUE

Ilpaxmuueckas paboma

Pemenne rTeHeTMUecKMxX 3amad Ha
MOHOTHOPHUIHOE CKpEIINBaHNE

OnpenensitoT NoHATUsA, GOpMUPYEMBIE B XOJI€
W3YYCHHS TEMBI: «THOPHIOJIOTHUSCKAN METOT»,
«YUCTBIC TMHUMNY», «KMOHOTHOPHIHBIE CKPEUTUBAHUSY,
«aJIeNIbHBIC TEHBD, «TOMO3UTOTHBIE U
reTePO3UTrOTHBIE OPTaHU3MBI», «TOMUHAHTHBIE U
peliecCCUBHbIE MPU3HAKIY, «PaCILEIIEHUE), «3aKOH
YUCTOTHI TAMET». XapaKTepU3YIOT CYIIHOCTb
ruOpuA0I0rHIecKoro Meto1a. OMKUCHIBAIOT OMBITHI,
npoBoauMble [.MeHnzaenemM no MOHOTHOPUAHOMY
ckpemmuBaHnio. COCTaBIISIOT CXEMbI CKPELUBAHUS.
OOBACHSIOT IUTOJOTHYECKUE OCHOBBI
3aKOHOMEPHOCTEH Hacie10BaHUs MPU3HAKOB IIPU
MOHOTHOPHUIHOM CKpelMBaHuu. Pemiarot 3a1aun Ha
MOHOTHOPUAHOE CKpEIMBaHUE

30

KontponsHas pabora 3a 1 nonyroaue

31

Henonnoe nomunuposanue. I'enotun u
dbeHoTun. AHATU3UpYOIIICe
CKpELIMBaHNE

Ilpaxmuueckas paboma

Pemrenue reneTuyeckux 3aaad Ha
HacJe0BaHUE MPU3HAKOB MPHU
HCIIOJIHOM JOMHWHHUPOBAHUU

OnpenenstoT NoHATUA, GOPMUPYEMBIE B XO/1€
U3YYEHHUS TEMBI: «HETMOJIHOE JOMUHHUPOBAHUEY,
«TEHOTHID, «(PEHOTHID», «aHATU3HUPYIOLIEee
CKpeIIMBaHNUE». XapaKTEePU3yIOT CYIIHOCTb
AHAIM3UPYIOIIETO cKperuBaHus. COCTaBIAIOT CXEMBbI
cKkpemuBaHus. PemaroT 3a1auu Ha Hacae10BaHUE
MPU3HAKOB MPU HETIOJIHOM JTOMHUHUPOBAHUHT




32

JurnbpuiHoe ckpemmBaHye. 3aKOH
HE3aBUCHUMOI'0 HACIEAOBaHUS
IIPU3HAKOB

Ipakmuueckas paboma«Pemenne
TEeHETUYECKUX 33/1a4 Ha JTUrHOpUIHOE
CKpEIlMBaHNE

OnpenenstoT moHATHS, GOPMHUPYEMBIE B X0/1€
U3YUYEHHSI TEMBI: «TUTHOPUAHOE CKpPEILMBAaHUEY,
«3aKOH HE3aBUCHUMOI'O HACIEAOBAHUS IIPU3HAKOBY,
«IOJIMTMOPUIHOE CKPEIIMBAaHUEY, «PELIETKA
[Ternneray. JatoT XapakTepUCTUKY U OOBSICHSIOT
CYIIHOCTb 3aKOHA HE3aBHCUMOI'O HACJIEJOBAHMUS
npu3HaKkoB. COCTaBISAIOT CXEMbI CKPELIUBAHUS U
pewetku [lennera. PemaroT 3a1aum Ha TuruOpuHoe
CKpELIMBaHHE

33

CuernieHHOE HacleA0BaHNE IPU3HAKOB.
3akoH T. Moprana.
B3anmopeiicTBue reHoB

OnpenenstoT NoHATUSA, POPMUPYEMBIE B XO/1€
W3Y4EHHUs TeMBIL: «] 'OMOoI0rn4yHbIe XpoMOCOMBI. JIokyc
reHa. Konbsroranus»

JlaroT XxapakTepUCTUKY M OOBSACHSIOT CYIIHOCTh 3aKOHA
T. Moprana.

OOBACHAIOT NIPUUMHBI TEPEKOMOMHALINY TIPU3HAKOB
IIPU CLETJIEHHOM HaclleZIOBAHUU.

34

I'enernka moma. CrienaeHHOE C ITOJIOM
HacJICJO0BaHUC

OnpenenstoT NoHATUSA, GOPMUPYEMBIE B XO/I€
W3YYEHHUS TEMBL: «ayTOCOMBI», «I10JIOBBIE
XPOMOCOMBI», «TOMOTaMETHBIN TTOJD,
«reTepOraMeTHBIN OJD», «CLEIUIEHUE Fe€Ha C IIOJIOM.
JlatoT XapakTepUCTUKY U OOBSICHSIOT 3aKOHOMEPHOCTH
HACJIE0BAHUS IIPU3HAKOB, CLEIUICHHBIX C ITOJIOM.
CoCTaBIAIOT CXEMBI CKPEIIMBAHUS. Y CTAHABIMBAIOT
IIPUYMHHO-CJICACTBEHHBIC CBSI3U HA IIPUMEPE
3aBUCUMOCTH Pa3BUTHSI [10J1a OCOOH OT ee
XpoMOcoMHOro Habopa. PemaroT 3amaun Ha
HACJICJOBAHKE NTPU3HAKOB, CLICTUICHHBIX C ITOJIOM

35

3aKOHOMEPHOCTH U3MEHYUBOCTH:
MoAu(pUKAITMOHHAS ¥ MyTallMOHHAS

Onpenensior NoHATHs, GOPMHUPYEMBIE B X0/1€
U3YUYEHHSI TEMBI: «U3MEHYUBOCTbY, «MOAU(DUKALIUNY,
«MOIM(PMKALMOHHAS H3MEHYHBOCTDY, KHOPMa




U3MCHYHNBOCTH.

JIa0. pa6. Ne3 “BroisiBjieHne
U3MEHYMBOCTH OPraHU3MOB”.

P/K*“Paouayuonnviii pon wixonwt u
IInaxoeckoeo pationa’.

peakuum». XapakTepu3yrT 3aKOHOMEPHOCTH
MOIU(UKATMOHHON H3MEHYHMBOCTH OPTaHU3MOB.
[TpuBoAAT IpUMeEpbl MOAN(DUKALIMOHHON
U3MEHYMBOCTH U IPOSIBICHUN HOPMBI PEAKLIUH.

VY cTaHaBIMBAIOT IPUYUHHO-CIIEACTBEHHBIEC CBSI3U Ha
IIpUMeEpE OPraHU3MOB C LIMPOKOU U y3KOW HOPMOU
peaxkuyy. BeIMONHAIOT NpaKkTHUECKy0 padoTy 1o
BBISIBJICHUIO U3MEHUNUBOCTH y OPTaHU3MOB

36

OCHOBHBIE METO/BI CEJIEKIIUN PACTEHUH,
JKUBOTHBIX U MUKPOOPIraHU3MOB.

P/K“Pabomut yuenvix CHUUCX.
Buvipawusanue nexapcmeennvix
pacmenut.”’

3HAKOMSITCS C IOHSTUEM CEJIEKLIMSL, IPUMEPOM
pa3pabOoTKN HAYYHBIX OCHOB CEJIEKLINOHHOM paboThI B
Hamel ctpane H.M. BaBunosa, 3akoHOM
rOMOJIOTMUYECKUX PsIIOB HACJIeACTBEHHOM
M3MEHYUBOCTH.

XapakTepu3yloT LEHTPbI IPOUCXOKICHUS
KYJIbTYPHBIX PaCTEHUH;

CpaBHMBaIOT MacCOBBIN U MHIUBHUyaIbHbII OTOOP.
['otoBar cooOmenus «Cenekuus Ha ciyk0e
YEJIOBEKAY.

IMonyJisinMOHHO-BUI0BO# ypoBeHb (3uaca)

37

Kpurepuu Buna.
JIaGopatopHas pabota Ned. M3yuenue
MOP(OJIOTHUECKOTO KPUTEPHSI BUIA.

Onpenenstor moHATHS, GOPMHUPYEMBIE B X0/1€
U3YUYEHHSI TEMBL: «BUI», «MOPHOIOTHUECKUIN KpUTepuit
BHJIa», «(DU3UOJIOTHUYECKUN KPUTEPHUI BUIAY,
«TEHETUYECKUN KPUTEPUNA BUAAY, «OKOJIOTHUECKUI
KpUTEpUl BUJay, «reorpadpuueckuil Kputepui Buaa»,
«MCTOPUYECKUM KPUTEPUN BULIA», «apean», Jlaror
XapaKTEPUCTUKY KPUTEPHUEB BUA.

BhINonHAIOT IpakTHYeCKyto paboTy MO U3yUEHHIO
Mophonoruueckoro kpurepus Buga. CMbIcI0BOE
YTCHUE

38

[Monynsnus — popma CylecTBOBaHUS
BUJIA.

Onpenenstor noHATHS, GOPMHUPYEMBIE B X0/1€
W3YUYEHHSI TEMBI: «ITOITYIISAINS», «CBOMCTBA
MOMYJISIIIHI, «OMOTHYECKUE COOOIIECTBAY.
OnuceiBatoT cBoicTBa Honynsauuid. OOBSICHSIOT poJib
PenpoayKTUBHOM M30JIALUY B MOIJICPKAHUU
IIEJIOCTHOCTH BU/IA

39

buonoruueckas kinaccupukanus

OnpenenstoT NoHATUS, GOPMUPYEMBIE B XO/I€
U3yUYEHHs TEMBI: «a0MOTHUYECKUE SKOJIOTMYECKHE
(bakTopbI», «OMOTUYECKUE IKOJIOTUYECKUE (PaKTOPHI,
«AHTPOTOT€HHBIE IKOJIOTHUECKUE (PAKTOPHI»,
«IKOJIOTUYECKUE YCIOBUS», «BTOPUYHBIC
KJIMMaTu4yeckue pakTopb». JlaloT XapakTepuCTUKY
OCHOBHBIX 9KOJIOTHYECKUX (HPAaKTOPOB U YCIOBHI
CpCabl. YcraHaBauBaioT MMPUYIUHHO-CIICACTBCHHBIC
CBSI3U Ha MPUMEPE BIUSHHS YKOJIOTUIECKUX YCIOBUI
Ha OPraHu3MBbl. CMBICIIOBOE YTEHHE




DKOCHCTEMHBII ypoBeHb (8 uacos)

40

Coo0irecTBa. DKOCHUCTEMA.
Buoreornenos.

P/K*“Buoyenosvr [lInaxosckoeo pationa”
IIpakr. pab. “U3yyenune m onucanue
JIKOCHCTEMbI CBOCIl MECTHOCTH.”

OnpenenstoT moHATHS, GOPMHUPYEMBIE B X0/1€
U3YyUYEHHs] TEMBI: «OMOTHYECKOE COOOIIECTBOY,
«OHMOLIEHO3», «IKOCUCTEMAY, «OUOT€OLIEHO3.
OnuceIBalOT ¥ CPaBHUBAIOT DIKOCUCTEMBI PA3JIMYHOTO
ypoBHs. IIpuBoAsT NpuMepb! 3KOCUCTEM Pa3HOIO
ypoBHs. XapaKTepU3yrOT aKBapuyM Kak
MCKYCCTBEHHYIO 9KOCUCTEMY

41

BunoBoe paznoobpasue coodiecTna.

P/K“Buodosoe pasnoobpasue
coobwecms [lInaxosckozo pationa”

OnpenenstoT NoHATUsA, GOPMUPYEMBIE B XO/I€
M3YYEHHUS TEMBL: «BUI0BOE pa3HOOOpa3ue», «BUAOBON
COCTaB», «aBTOTPOPBI», «reTepoTPOdbI»,
«IIPOAYLEHTHD»), «KKOHCYMEHTED», «PENYLICHTHI»,
«IPYCHOCTB», «PEAKUE BUIBIY,
«BUBI-CPe1000pazoBaTesiny. XapaKkTepU3yoT
MOP(}OIOTHYECKYIO U IPOCTPAHCTBEHHYIO CTPYKTYPY
co00111ecTB. AHAIM3UPYIOT CTPYKTYPY OMOTHYECKUX
COOOIIIECTB MO CXeMe

42

Tpoduueckas cTpykrypa.

Pemrarot skonorudeckue 3aa4u Ha IPUMCHCHUC
OKOJIOTHYCCKHX SaKOHOMepHOCTCﬁ. HpI/IBOI[SIT
MMPUMCEPHI MMOJIOKUTCIBHBIX U OTPULATCIIbHBIX
B3aHMOOTHOIIICHUI OpraHrM3MOB B INOMYJIAIUAX

43

IToToku BCIICCTBA U DHCPIruu B
OKOCHUCTEME

OnpenenstoT NoHATUSA, GOPMUPYEMBIE B XO/1€
U3yUYEHHsI TEMBI: «ITUPaMUa YUCICHHOCTU U
O6romacchl». [latoT XxapakTepucTUKy pou
aBTOTPO(HBIX U TeTEPOTPO(HBIX OPraHU3MOB B
sKOCHCTEeME. PeriaroT 3K0I0ruueckue 3ajjaum Ha
IIPUMEHEHHE IKOJIOTHUECKUX 3aKOHOMEPHOCTEN

44

[IpoayKTHBHOCTH COOOIIECTBA.

OnpenenstoT NoHATUSA, POPMUPYEMBIE B XO/1€
U3YYEHHUS TEMBL: «UUCTas1, IEPBUYHAs, BTOPUYHAS
HIPOAYKIHUH IUIOAOPOAUE

CpaBHUBAIOT YUCTYIO, IEPBUYHYIO, BTOPUUHYIO
IPOAYKIHIO.

45

Camopa3BUTHE SKOCUCTEMBI.
DKoJIoruecKasi CyKIeccus

OnpenenstoT NoHATUS, GOPMUPYEMBIE B XO/I€
U3Y4YEHUS TEMBL. «PAaBHOBECHUEY, «IIEPBUYHAs
CYKLIECCHSI», «BTOPHYHAS CYKIIECCHD». XapaKTEPU3YIOT
IIPOLIECCHI CAMOPA3BUTHSI SKOCUCTEMBI. CpaBHUBAIOT
MEPBUYHYIO U BTOPUUHYIO CyKlleccuu. PazpabarbiBatoT
IIJIaHA YPOKa-DKCKYPCUH

46

3HayeHHe IKOJIOTUYECKON CYKIIECCHH.

OnpenenstoT NoHATUS, GOPMUPYEMBIE B XO/I€
W3YYEHHUS TEMBL: «PAaBHOBECUE», «IIEPBUYHAS
CYKIIECCHSI», «BTOPUYHAs CYKIIECCHs». XapaKTepU3YIOT
IIPOLIECCHI CAMOPA3BUTHSI SKOCUCTEMBI. CpaBHUBAIOT
NEPBUYHYIO U BTOPUYHYIO CyKLleCCUU. Pa3zpabaTbiBatoT
IUIaHA YPOKa-3KCKypCUU

47

KontponbHas padoTa mo teme:
“IlonynsALIMOHHO - BUAOBOU YPOBEHb,
SKOCUCTEMHBIA YPOBEHB .




Buocdepusiii ypoBens (4 uaca)

48 | buocdepa. Cpensl KU3HU. OrnpeaensroT NoHATHs «Ouochepar, «BogHAs Cpeaay,
OBomonus duochepsl «HA3eMHO-BO3/YIITHAS CPEIay, «II0YBAY, KOPTaHU3MBI
KaK cpeia 0OMTaHUA», «KMEXAaHUYECKOE BO3JICHCTBUEY,
«(pU3UKO-XMMUYECKOE BO3CHCTBUEY, «TIEpEMEIICHUE
BEIIECTBAY, «I'YMYC», «(puibTpanus». XapakTepus3yroT
ouocdepy Kak rodansHy0 3kocucremy. [IpuBoast
IIPUMEpHI BO3/ICHCTBUS KUBBIX OPraHU3MOB Ha
pa3IMYHbBIE CPEJIbl KU3HH
49 | Cpenoobpasyromias JESTENILHOCTD | XapaKTepu3yroT Ouocdepy Kak rodaabHyo
OpTaHU3MOB. skocucteMy. [IpuBOAAT IPUMEPHI BO3ICHCTBUS KHUBBIX
OpPraHU3MOB Ha Pa3JIMYHBIE CPEJIbl )KU3HH
50 | KpyroBopot BemiecTB B 6nocdepe OnpenensiroT MOHATHS «ONOTEOXUMUICCKUH ITHKIT,
«OuoreHHble (MUTATENbHBIC) BEIIECTBAY,
«MUKPOTPO(HBIE BEIIECTBA», «MaKpOTPO(]HEIE
BEIIECTBA», «MUKPOIIIEMEHThI». XapaKTepU3YIOT
OCHOBHBIC OMOTEOXMMHUYECCKHUE IIUKIIBI Ha 3emiie,
UCIIOJNB3YS WILTIOCTPALUY yUeOHHKA. Y CTaHABIMBAIOT
NPUYHHHO-CJIEICTBEHHBIE CBSI3U MEXKIY OMOMaccoi
(MpOIYKTUBHOCTHIO) BH/Ia U €r0 3HAUEHHUEM B
noJiep>kaHui (PYHKIIMOHUPOBAHHSI COOOIIECTBA
51 | AHTPOIIOreHHOE BO3/IEHCTBHE HA OnpenensitoT NOHATUS «aHTPOIIOT€HHOE BO3/IEHCTBUE
ouochepy. Ha Ouochepy», «HOoOChEpay, «IIPUPOTHBIE
OCHOBBI PalIMOHATIHLHOTO pecypchi». XapakTepU3yIOT YeIOBeKa KaK
IIPUPOJIOTIONIB30BaHUS OnoconuanpHoe cymecTBo. ONMMUChIBaIOT
HpaKTI/IquKaﬂ paﬁoTa: AKOJIOTMYECKYIO CUTYallMIO B CBOE€ MECTHOCTH.
AHamu3 ¥ OIEHKA IOCIEACTBHUIL | Y CTAHABIMBAIOT IPHINHHO-CIIE/ICTBCHHBIC CBA3H
eSTEIBHOCTH qeToBCKA g | MEKILY JISATETLHOCTBIO YENIOBEKA H IKOJIOTHYECKUMHU
KpU3UCAMU
3KOCHUCTEMAX.
OcHoBbI yuyeHust 00 3Bos1on UM (7 4acoB)
52 | Pa3Butue 3BOMIOUMOHHOTO yueHus. Y. | 3HaKOMSATCS C MOHSATUEM 3BOJIIOLUHU. XapaKTEPU3YIOT
JlapBuH. HBOJIIOIIMOHHYIO TEOPUIO
53 | U3MeHYMBOCTH OpPTraHU3MOB. JlaroT onpenesnieHre NOHATHIO «<M3MEHYMBOCTDY.
P/K“Ha npumepe pacmenuii mecmmuoii AHAJM3HDYIOT BUJIBI H3MCHUMBOCTH,
@nopwl nokazame UsMeHUUBOCb
54 | I'eneTnueckoe paBHOBECHE B J1atoT omnpenienenue MOHATHIO «TeHETHYECKOe
TOTYJISIITUSIX U €TO HapyIICHHS paBHOBecHe». XapaKTePU3YIOT MPUINHBI HAPYIIICHUS
paBHOBECHSI.
55 | bopw0a 3a cymecTBoBaHUE U OnpenensroT NoHATHS, GOPMUPYEMBIE B XOJI€

€CTECTBEHHBII 0TOOD

U3yUYEHHs TEMBI: «BHYTPUBHUIOBas OopbOa 3a
CYIIIECTBOBAaHUEY, «KMEKBHUI0BasI O0pbOa 3a
CYIIIECTBOBaHUEY, «O0OpPHOA 3a CYIIECTBOBAHUE C
HEeOJIaronpUsATHBIMH YCJIOBUSMH CPEIBI,
«CTaOMIM3UPYIOLINI €CTECTBEHHBIH 0TOODY,
«IIBYDKYIITUH €CTECTBEHHBIN 0TOOPY». XapaKTEePHU3YIOT
(hopMbI OOpHOBI 32 CYIIECTBOBAHUE M €CTECTBEHHOTO




otoopa. [TpuBOIAT MPUMEPHI MX MPOSBICHUS B
npupoae. Pa3zpabarbIBaroT SKCIIEPUMEHTHI 110
M3YYCHUIO IeHCTBUIT 0TOOPa, KOTOPBIE CTaHYT
OCHOBO# OyyIiero yae0Ho-uCCIeI0BaTeIbCKOTO
npoekTa. CMBICJIOBOE YTCHHE

56

@®opMBI €CTECTBEHHOTO 0TOOpA.

OnpenenstoT noHATHSA, GOPMHUPYEMBIE B XO/1€
U3y4YEHUs TEMBL: «BHYTpUBHOBas OopbOa 3a
CYIIECTBOBAHUEY, «MEKBHI0Bast 00pr0Oa 3a
CYILIECTBOBaHUEY, «00pHOA 3a CYIIECTBOBAHUE C
HEeOJIaronpUsATHBIMH YCIOBUSMU CPEIBI,
«CTaOMIM3UPYIOLIUI €CTECTBEHHBIH 0TOODPY,
«IBIXKYIIUH €CTECTBEHHBIN 0TOOPY». XapaKTepu3yroT
(opMbl 6OPHOBI 32 CYIIECTBOBAHUE U €CTECTBEHHOTO
or6opa. [IpuBoaAT MpUMeEpHI UX MPOSBICHUS B
npupoje. PazpabaThiBarOT 3KCIIEPUMEHTHI IO
M3YUYEHHIO IeHCTBHIA 0TOOPA, KOTOPHIE CTAHYT
OCHOBOH Oyy1Iero yueoGHo-ucciae10BaTeIbCKOro
npoekTa. CMbICIIOBOE YTEHHE
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W3onupyromiye MexaHU3MBbI.
Bunoobpazoanue

OnpenenstoT moHATUS, POpMUpPYEMbIE B XOE
M3YYEHUS TEMBI: «MHUKPOIBOJIIOIHS», «U30JISIUSY,
«PENpPOAYKTUBHAS U30JSAIUN», «BHI000pa30BaHUE,
«reorpaduueckoe BUJ000pa3oBaHue).
XapakTepusyloT MEXaHU3MbI TeorpaduyecKkoro
BHUJI000pa30BaHUs C UCIIOJIb30BAaHUEM PUCYHKA
yueOHnKka. CMBICIIOBOE UTEHHUE € TIOCIIETYIOLIIM
BBIJIBI)KEHUE THUIIOTE3 O JIPYTUX BO3MOMKHBIX
MeXaHH3MaX BHJI000Pa30BaHUS
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Makpo3Bostonus.
OCHOBHBIE 3aKOHOMEPHOCTH 3BOJIIOLIMH.

OnpenensitoT NoHATUS, POPMHUPYEMBIE B XOI€
U3Y4YEHHSI TEMBI: «MaKPOIBOJIIOLUY, «1apaJlJIEIIN3»,
«IMBEPreHLUs», «apoMopd0o3», «UAUOAANTALHY.

Bo3nunkHoBeHMe 1 pa3BuTHE KU3HU Ha 3emiie (4 yaca)
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I'unoTe3bl BOSHUKHOBEHUS KU3HU.
PazButue npencrasienuii o
MIPOUCXOXKACHUH KU3HU. COBpEMEHHOE
COCTOSIHUE TPOOIIEMBI

OHpCI[CJ'ISIIOT IOHATUA «KPCALIUOHHU3M),
«CaMOTPOU3BOIBHOE 3aPOKICHHEY, «THIIOTE3a
CTAITMOHAPHOTO COCTOSTHUS», «TUIIOTE3a TAHCIICPMHUH,
«TUTOTE3a OMOXUMUYECKOU IBOTIOIIHI.
XapakTepru3yrT OCHOBHBIE TUIIOTE3bl BOSBHUKHOBEHUS
Ku3HU Ha 3emiie. OO0CYX)Aat0T BOIIPOC BOZHUKHOBEHUS
KN3HU C OAHOKIIACCHUKAMU U YUUTCIIEM

OnpenensitoT MOHATHS «KOALEPBAThI», «IIPOOUOHTHIY,
«TUTIOTE3a CHMOMOTHYCCKOTO IMPOUCX OXKIICHHS
HYKApUOTHUYECKUX KIETOK», «TUIIOTE3a
MPOUCXOKACHUA DYKAPUOTHICCKUX KIIETOK U UX
OpPTaHOMUJIOB ITyTE€M BIISITYMBAHUS KIETOUHOM
MEMOpaHBD», «IPOTEHOTY, «IYOAKTEPHI,
«apxebakTepun». XapakTepu3ylOT OCHOBHBIEC TAITbI
BO3HUKHOBCHUSA U PA3BUTHUA KU3HU HA 3emite.
OnKCHIBAIOT MOJIOKEHHSI OCHOBHBIX THITOTE3
BO3HUKHOBCHUS KU3HU. CpaBHI/IBIOT THUIIOTEC3bI
A.N.Omapuna u . Xonaeitna. O6cyxmaaroT
HpO6JICMI>I BO3HUKHOBCHU U PA3BUTHA JKU3HU C




OJHOKJIACCHUKAMH U YUUTCIIEM
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OCHOBHBIE 3TaIlbl Pa3BUTHS KU3HU Ha
3emiie

XapakTepu3yrT OCHOBHBIC ATallbl BOSHUKHOBEHHS 1
pa3BuTus KU3HU HA 3emiie. ONMUCHIBAIOT MOJIOKEHUS
OCHOBHBIX THIIOTE3 BOSHUKHOBEHHUS KU3HU.
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Pa3Butue xu3Hu Ha 3emie. Dpbl
JIpEBHEUIIECH U JPEBHEH KU3HU

OrnpeaenstoT TOHATHS «3pay, «IIEPUOI», «IMOXaY,
«KaTapxeuy, «apxei», «IpoTepo30i», «IajIeo30i»,
«ME3030M», «KaHO03011», «IIaJICOHTOIOTHI,
«KEeMOpHUIT», KOPIOBUKY, «CUILYPY», «ICBOHY,
«KapOOHY, KIIEPMbY, KTPUIOOHUTHI, «PUHUODUTEI,
«KHUCTETephIe PHIOBD», «CTEronedanb», «<UXTHOCTETH,
«TeparncuIb». XapakTepu3yoT pa3BUTHE KU3HHU HA
3emuie B 3pbl IpeBHEUILIEH U JPEBHEN )KU3HU.
[IpuBOAST MpUMEPHI OPraHU3MOB, HACEISBIIUX 3EMITIO
B 3pbI APEBHEUIIICH U APEBHEN KU3HU.
YcraHaBiIuBarOT MPUYMHHO-CIICACTBEHHBIEC CBSI3U
MEXy YCIOBUSMHU CpeJibl OOMTaHUS U
ABOJTIOIIMOHHBIMH MPOIECCAMU Y PA3IMYHBIX TPYIII
opranu3mMoB. CMBICIIOBOE UTEHHE C MOCIEAYIOIINM
3aIIOJTHCHUEM TaOJINIIBI
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Pa3zBuTue )XM3HHM B M€3030€ U KallHO30€

OnpeaenstoT NOHATUS TPHACY, «HOPay, «KMEI»,
«IMHO3aBPBI», «CyMYaThIe MJICKOIIUTAIOIINEY,
«IUJTalleHTapHbIe MIIEKOUTAIOIINEY, «I1aJI€0TE€H»,
«HEOTEH», «aHTPOIOTeH». XapaKTEPU3YIOT OCHOBHBIE
NEPUOBI PA3BUTHS )KU3HHU Ha 3eMJIE B ME3030€ U
KaitHo30¢€. [IpuBOAAT IpUMEpPHI OPraHNU3MOB,
HaCEJIABIINX 3EMIIIO B KAHHO30€ U ME3030€.
VYcTanaBnMBaOT NPUYMHHO-CIIEJICTBEHHBIE CBS3H
MEX/y YCIOBUSMH Cpe/ibl OOUTaHUS U
HBOJIFOLIMOHHBIMU ITPOLIECCAMHU Y PA3IIMYHBIX TPYIIIT
opraau3MoB. CMBICIIOBOE YTEHHUE C MOCIIEAYIOIUM
3aroyiHeHneM Tabauiel. Pa3pabareiBatoT miiaHa ypoka-
HKCKYPCHH B KpaeBeTUeCKH My3el Win Ha
reoJIOTHYECKOe OOHAKEHHE

OcHoBbI 3K010TUH (6 YacoB)

63

DKojorudeckue (pakTophl.

OO111e 3aKOHOMEPHOCTH BIHSIHUSA
9KOJIOTMYECKUX (PaKTOPOB Ha
OpraHU3MBI.

JlaroT onpenenenne TepMUHY «3KOJIOTHYECKHE
(bakTopbl». AHATU3UPYIOT U XapaKTePU3YIOT YCIOBUSA
Cpenpbl.
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KonrtponsHas pabora 3a rojx
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DKOJOTUYECKHE PECYPCHI.
AnanTanys opraHu3MOB K pa3InIHbIM
YCJIOBUAM CYHICCTBOBAHUA.

Jarot onpeneneHrue TEPMUHY «IKOJIOTUYECKHE
pecypchbl». BBIBISAIOT aganTanuyu OpraHu3MoB.
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MG)KBI/I,I[OBBIC OTHOIIICHHWA OPTraHU3MOB.

JlaroT onpenesieHNe NOHATUIM «HEUTPATU3M,
«aMEHCaIN3M», KKOMMEHCAIN3M», «KOOTIEpaIlus»,
«XUIIIHUYECTBOY, «IaPa3UTU3M)




67

DKonorudeckas perysnus

Jlarot onpeneneHre NOHATHIO « SKOJIOTMYecKas
peryJausD)

68

[ToBTOpEHME MPOIACHHOTO MaTepUaia

3aerl'IJ'I$[IOT IMOJIYYCHHBIC 3HAHUSA




TPEBOBAHMSI K YPOBHIO ITIOJAI'OTOBKHY BBIITYCKHUKOB
OCHOBHOM HIKOJIbI

B pe3ynomame uzyuenusn npeomema 8binyCKHUKU OCHOBHOU UWIKOJ1bl
OO0J1IICHBL:

HA3bIBATH

oO1e MPU3HAKU KUBBIX OPTaHU3MOB;

NpPU3HAKK UApPCTB JKUBOW NPUPOABI, OTIEIOB pACTEHUN, KJIACCOB H
CEMENCTB BETKOBBIX PACTEHHUI; MOAUAPCTB , TUIOB U KJIACCOB )KUBOTHBIX;

NPUYMHBI U PE3YIbTATHI 3BOIIOLNY;

NMPUBOIUTH MPUMeEPHI

YCIIOKHEHUS] PACTEHUM U )KMBOTHBIX B IPOLIECCE SBOJIIOIUY;

IPUPOJHBIX U UCKYCCTBEHHBIX COOOIIECTB;

U3MEHYMBOCTH, HACIEICTBEHHOCTH WU MPUCIOCOOJEHHOCTH pPACTEHUH U
KUBOTHBIX K CpeJie OOUTaHMUS;

Haubosee pacnpoCTpaHEHHBIX BHUJIOB M COPTOB PACTEHUI, BUJOB U IMOPOJ
KUBOTHBIX;

XapaKTepu30BaTh

CTpO€HHE, QPYHKIIUH KIETOK OaKTepuil, rpuOOB, paCTEHUH U )KUBOTHBIX;

JeJIeHUEe KJIETKH, POJIb KJIETOYHOW TEeOpuH B OOOCHOBAaHWMU €IAUHCTBA
OpraHH4YeCcKOro MUpa;

CTPOCHUE M  KU3HEAEATEIbHOCTh  OakTepualbHOro,  TrpuOHOTO,
PaCTUTENBHOTO, XMBOTHOTO OPTaHU3MOB; OpraHM3Ma YeJOBEKa; JHMIIailHUKa
KaK KOMIIJIEKCHOT'O OpPTraHU3Ma;

0OMEH BEILECTB U IPEBPALIEHUE SHEPTUH;

poJib (EPMEHTOB U BUTAMUHOB B OPTaHU3ME;

OCOOCHHOCTH TIMTAaHUS AaBTOTPOMHBIX U TETEPOTPOHBIX OPTraHU3MOB
(campoduToB, Mapa3uToOB, CAMOMOHTOB);

JbIXaHUE, IMEepPEIBM)KCHUE BELIECTB, BbBIJEICHUE KOHEYHBIX MPOAYKTOB
KU3HEAECATEIbHOCTH B )KUBOM OPTraHU3ME;

HMMYHHUTET, €ro 3HAa4YeHHE B XKM3HU deioBeka, npodunaktuxky CIIN/a ;

pa3MHOXXEHHUE, POCT M pa3BuTHe OakTtepuil, rpubOB, pacTeHUd U
KUBOTHBIX, OCOOCHHOCTH Pa3MHOKEHUS U PA3BUTHS UEIOBEKA;

BUPYCHI KaK HEKJIETOUHbIE (POPMBI )KU3HHU;

Cpelbl OOMTaHUS OPraHU3MOB, 3KoJIOTMYecKHe (akTopsl (abuoTHyYecKue,
OMOTUYECKHE, aHTPOTIOTCHHBIE);

NPUPOJIHbIE COOOIIEeCTBa, MULIEBBIE CBSI3UM B HHUX, NPHUCIOCOOJIEHHOCTH
OpTaHU3MOB K )KU3HU B COOOIIIECTRE;

UCKYCCTBEHHBIE  COOOIECTBA, pPOJb  4YEJIOBEKa B  MPOJYKTUBHOCTH
HMCKYCCTBEHHBIX COOOIIECTB;

000CHOBBIBATH

B3aMMOCBSI3b CTPOEHUS U (PYHKIMII OpraHOB U CUCTEM OPTaHOB, OpraHU3Ma U
cpensl;

POACTBO MIIEKONIUTAIOIIMX )KMBOTHBIX U YEIOBEKA, YEJTOBEUECKHUX Pac;



O0COOCHHOCTH 4YeNIOBEKa, OOYCIIOBJICHHBIE NPSAMOXOXKJICHUEM, TPYIOBOM
NEeATEeNbHOCTHIO;

pOJIb HEHPOTYMOPAIBHOW PEryJsiiMU TPOLIECCOB >KU3HEACSATEIbHOCTUH B
OpraHu3Me 4eJIoBeKa; 0COOEHHOCTH BhICIIICH HEPBHOM JIESITEILHOCTH YEI0BEKA;

BIIMSIHUE OKOJOTHYECKUX M COIMAIBHBIX (HAKTOPOB, YMCTBEHHOTO H
¢busmveckoro Tpyaa, (GU3KyIbTYphl M CIOpTa Ha 3J0POBbE UEIOBEKa; BPEIHOE
BIIMSIHUE aJIKOTOJISI, HApPKOTUKOB, KYpEHWs Ha OpTaHW3M 4YeJOBeKa W €ro
MTOTOMCTBO;

Mepbl TPOMUIAKTHKH TOSBICHUS BPEIHBIX TMPUBBIYCK (KypeHHE,
aJKOTOJIM3M, HAPKOMAaHUsI ), HAPYIICHUS OCAaHKH, IIOCKOCTOITHS,

BIIUSTHUE JICATECIHLHOCTH YEJIOBEKAa HAa MHOTrooOpa3we BHUIOB PAcCTEHUU U
’KUBOTHBIX, HA CPEIy UX OOWTAHUS, MOCICACTBUS dTOU NEATCIbHOCTH,

pOJIb OUOJIOTUYECKOr0 pa3HOOOpa3usi, peryjIupoBaHus YUCICHHOCTH BUJIOB,
OXpaHbl IPUPOJTHBIX COOOIIECTB B COXPAHEHUHU paBHOBeCHs B Ouocdepe;

pacno3HaBaTh

OpraHu3Mbl OaKTepuii, rpuOOB, JTUIIAHHUKOB, PACTEHUMN U KUBOTHBIX;

KJIETKH, TKaHHU, OpPraHbl M CHUCTEMbl OPraHOB pACTEHUH, >KUBOTHBIX,
YeJI0BeKa;

HanOoJee pacHpOCTPAHECHHBIE BHUIBI PACTCHUM W IKUBOTHBIX  CBOETO
peruoHa, pacTeHUs Ppa3HBIX CEMEWCTB, KJIACCOB, OTIECIOB; KUBOTHBIX pPa3HBIX
KJIaCCOB U TUIOB, ChbeJOOHBIE U SIAOBUTHIC TPUOBI;

CPaBHHMBATH

CTpoeHHE ¥ (QYHKIIMH KJIETOK PACTCHUH M )KUBOTHBIX;

OpTaHU3MBI TPOKAPUOT U DYKAPHUOT, aBTOTPOGOB U TETEPOTPOOB;

CEMEWCTBA, KJIACChl TOKPHITOCEMCHHBIX PACTCHHWH, THIBI KHWBOTHBIX,
KJIACChl XOPJAOBBIX, IIAPCTBA KUBOUM MPUPOJIHI;

NPUMEHSITH 3HAHUS

O CTPOCHUU U IKU3HEACITECIBHOCTH PACTEHUW ¢ IKUBOTHBIX JIJIS
000CHOBaHHUsI TPUEMOB UX BBIPANIMBAHUS, MEP OXPaHBbI;

O CTPOCHHH U KXU3HEACATECILHOCTH OpraHW3Ma 4YeJIOBEKa Jjisi 000CHOBaHUS
310pOBOTO 00Opa3a KU3HU, COONIOICHUS TUTUCHHYECKUX HOPM, MPOPHUITAKTHKHU
TpaBM, 3a00JI€BaHUM;

O CTPOCHUU U >KU3HEICITCIBHOCTH OaKTepuii, TpuOOB, O BHpYycax I
000CHOBaHUS MPUEMOB XPaHCHUS MPOAYKTOB MUTAHUS, MPODUIAKTUKH OTPaBJIC-
HUHI U 3a00J1eBaHUM;

0 BUJAX, MOMYJISAMUAX, TPUPOTHBIX COOOIIECTBaX JJIsI 00OCHOBAHUS MEp MX
OXpaHBbI;

O JBWKYIIUX CHJIAX OJBOJIONUH JUII OOBSICHEGHUS €€ pPE3yJIbTAaTOB:
MPUCTIOCOOJICHHOCTH OPTAaHU3MOB M MHOTOOOpa3us BUIOB;

1eJ1aTh BbIBO/bI

O KJIETOYHOM CTPOEHUH OPTAaHU3MOB BCEX IAPCTB;

O POJICTBE W €IMHCTBE OPTaHUYECKOTO MHUPA;

00 YCIOXKHEHUU PACTUTEIIBHOTO W XUBOTHOTO MHUPA B MPOIIECCE IBOJIOINH,
O TIPOUCXOXKICHUU YEJIOBEKA OT KHBOTHBIX;



HA0JII0AATEH

CE30HHBIE H3MEHEHHS B KHU3HU pPACTeHUH U IKUBOTHBIX, IIOBEJCHUE
aKBapUYMHBIX  PbIO, JIOMAIIHUX ©  CEJIbCKOXO3AMCTBEHHBIX  JKUBOTHBIX;
pe3yJIbTATHl OIMBITOB MO U3YUYCHUIO )KU3HEICATCIIbHOCTH KUBBIX OPTaHU3MOB;

co0JII0IaTh MPaBUWJIa

NPUTOTOBIICHUSI ~ MHUKPOIpPENapaToB U  paccMaTpUBaHUS  UX  TOJ

MHKPOCKOTIOM;
HaOJMIOIEHUsI 3a CE30HHBIMM HW3MEHEHUSIMM B JKU3HH pPAacTeHHUH W
KHUBOTHBIX, MOBEIEHUEM aKBapUYMHBIX pHIO, JOMAIITHUX u

CEJILCKOXO03SMCTBEHHBIX JKUBOTHBIX, USBMCHCHUAMU CPCAbI oOuTaHusA 1104 BIUAHU-
€M JCATCIbHOCTH YCIIOBCKA,

IMPpOBCACHUA HpOCT@fIH.IHX OITIBITOB HN3YYCHUA KHU3HCOCATCIIBHOCTHU
paCTeHHﬁ, IIOBCACHU A ) KUBOTHBIX,

6€pe)KHOFO OTHOIICHUA K OpraHH3MaM, BUIaM, IIPUPOAHBIM COO6IHCCTBaM,
IIOBCACHU: B IIPUPOIC,

3A0pOBOTO 06pa3a ZKHU3HHU 9YCIIOBCKA, €TI0 JIMYHOM U O6IHGCTBCHHOﬁ I'MTHUCHBI,
HpO(i)I/IJ'IaKTI/IKI/I OTpaBJICHUA ATJOBUTBIMHA FpPI6aMI/I, PaCTCHUAMM.



HOPMbI U KPUTEPUU OLTEHUBAHUSA

OHeHI/IBaHI/Ie YCTHOI'O OTBE€TA YUAIIIUXCH

OTmerka "s" CTaBUTCA B ciydae:
1. 3HaHus, mNOHUMaHUA, TAyOMHBI YCBOEHHS oOOydaromuMcs Bcero oObEMa
IIPOrpaMMHOT0 Marepuana.

2. YMeHus BBIICHATH TJIABHBIC MOJIOXKEHUS B U3YUYEHHOM MaTepuasie, HA OCHOBAHUU
($hakTOB M IPUMEPOB 0000IIATh, ACJIaTh BHIBOJIBI, YCTAHABIUBATH MEKIIPEIMETHBIE U
BHYTPHUIIPEIMETHbIC CBSI3U, TBOPUECKHM MPUMEHSAET TOJYYEHHbIC 3HAHHUS B
HE3HAKOMOWU CUTYalUU.
3. OrcyTcTBHE OIIMOOK M HEAOUYETOB MPU BOCIIPOU3BEAECHUN U3yUYEHHOIO MaTepuasa,
IIPU  YCTHBIX OTBETaX YCTPAHEHHUE OTAECIbHBIX HETOYHOCTEHW C IOMOUIBIO
JIOTIOJTHUTENIBHBIX BOMPOCOB yUUTENs, COOJIOJIEHUE KYJIbTYpbl YCTHOW pEYH.
Ormerka "4":
1. 3HaHue BCETO W3YYEHHOTO IPOTrPaMMHOTO Marepuala.
2. YMeHUl BBIJIETATH IJIaBHBIE MOJIOKEHHS B U3YUYEHHOM MaTepuale, HA OCHOBAHUU
(bakToB 1 MpUMEpPOB 0000111aTh, 1eTaTh BHIBOJIbI, YCTAHABIMBATH BHYTPUIIPEAMETHbBIC
CBSI3U, MPUMEHSITh MOJTyYEHHbIC 3HAHUS Ha MPaKTHKE.
3. HesnauutenbHble (HerpyOble) OIIMOKM W HENOYETHI TPU BOCHPOU3BEICHUU
M3YyUYEHHOr0 MaTepuayia, COOJIIOJIEHHE OCHOBHBIX MPaBWI KYJIbTYphl YCTHOU peyw.
Otmetka "3" (ypoBeHb MpEJCTABICHHUM, COUETAIOMIUXCS C DJIEMEHTAMU Hay4YHBIX

TIOHATHM ):

1. 3HaHMe W YyCBOEHME MaTepHalla Ha YPOBHE MHUHUMAJIbHBIX TpeOOBaHUM
MPOrPamMMBbl, 3aTpyIHEHHE npu CaMOCTOATEIILHOM BOCITPOU3BEICHUH,
HEO0OXOUMOCTh HE3HAYNTEIbHOU MIOMOILH IIpernoJaBaTess.
2. YMeHue paboTaThb Ha YpOBHE BOCIPOM3BENEHUS, 3aTPYJHEHHUS NpPU OTBETaxX Ha
BHUJIOM3MCHEHHBIC BOIIPOCHI.

3. Hamuume rtpy0Ooi oOmmMOKM, HECKOJBKUX HETPYyOBIX TPU BOCIPOU3BEICHUU
M3YYEHHOTO MaTepuayiia, HE3HAYHTEIIbHOE HECOOJI0OICHNEe OCHOBHBIX IPaBUII

KYJIBTYPBI YCTHOU peun.
OTmerka "
1. 3HaHMe U yCBOEHME Marepuasia Ha ypOBHE HMKE€ MHUHHMAJIbHBIX TpeOOBaHUM
MporpamMMbl,  OTJAEJbHbIE  TpPEJICTaBlIeHHs 00  HM3YYEHHOM  Marepuale.
2. OtcyTcTBHE YMEHUN pabOTaTh Ha YPOBHE BOCHPOW3BEACHUS, 3aTPYIHEHUS MpU
OTBETaxX Ha CTaHAapTHbIE BOIIPOCHI.

3. Hanuume HeckonbkuX TrpyObIX OMIMOOK, OOJBIIOTO YHCIAa HErpyobIX Mpu
BOCIIPOM3BEICHUH N3YYEHHOI'O MaTepualla, 3HaUUTEIbHOE HECOOIIOJEHUE OCHOBHBIX
MIpaBUJI KYJIbTYpbI YCTHOM peun.

OueHka  BBINOJIHEHMA  NPaKTHYeCcKHX  (11a00paTopHbIX)  pador.

OTmerka "s" CTaBHTCH, €CIIu YYECHUK:
1) MIPaBUJIBLHO OIPEACIINI 1EIb OIIBITA;



2) BBHIIOJHWI pabOTy B TMOJHOM O00BEME ¢ COOJIIOJICHHEM HEOO0XOIUMOM
MOCJIeIOBATEIHLHOCTH MIPOBEICHUS OTIBITOB U U3MEpEHUN;
3) caMOCTOSITEIBLHO U PAlMOHAIBHO BHIOpAJI M TOATOTOBHII JIJIsl OTbITA HEOOXOAUMOE
o0OpyZI0BaHUE, BCE OMBITHI MPOBEN B YCIOBUSAX U pEXHUMaX, 00€CIeUnBAIOIINX
MOJIyYCHHE  pe3yJbTaTOB M BBIBOJIOB  C  HauOOJdbIIEH  TOYHOCTHIO;
4) HAy4YHO TPAMOTHO, JIOTUYHO OMHUCAN HAOMIOACHUS U C(HOPMYyIUPOBAT BBIBOIBI U3
ombITa. B mpeacTaBieHHOM OTYETE MPABWIBHO M aKKYypPaTHO BBIMOJHUI BCE 3aIUCH,
TaOJUIIBI, PUCYHKH, rpaduku, BBIYUCIICHUS u caenan BBIBO/IbI;
5) mposIBIAET OpPraHU3alMOHHO-TPYJOBbIE yMeHUsA (NMOIACPKUBACT YHUCTOTY
paboyero Mecta M TOPAJOK Ha CTOJE€, HKOHOMHO MCIOJB3YET pPacXOHbIE
MaTrepuabl).

7) SKCIIEPUMEHT OCYILIECTBIISAET M0 TUIAHY C YYETOM TEXHUKH 0€30MaCHOCTH U MPABUII
paboThI c MaTepuaiaMu u 000pyI0BaHUEM.
Otmerka "4" craBUTCS, €CJIM YYCHUK BBIMOJHWI TpeOoBaHUsA K oleHke "S5", HO:
1. ompIT MPOBOAMI B YCIOBUSIX, HE OOECIEUMBAIOMIMX JIOCTATOYHON TOYHOCTHU

U3MEpPECHUN;

2. 1501051 OBLIIO JOITYLIEHO JBa-TpHU HEJI0YeTa;
3. wm He Oojee OIHOM HerpyOoll oOmUOKM ¥  OJHOTO  HEIOYeTa,
4. 158105 SKCIIEPUMEHT MPOBEICH HE ITOJTHOCTBIO;

5. M B ONMUCAaHUM HAONIOJCHUN W3 OMBITA JOMYCTHJI HETOYHOCTHU, BBIBOJBI CIETAT
HETIOJTHBIC.

OTmerka "3" CTaBUTCH, eciu YYECHUK:
1. mpaBUIBLHO OMPEEHII 1IeTh OTbITa; PaOOTy BBIMOIHSET MPABUILHO HE MEHEE YeM
HATOJIOBUHY, OJHAKO O0BEM BBHITIOJHEHHOW YACTH TaKOB, YTO TO3BOJSET MOJYYUTH
MpaBWJIbHBIE PE3YyNbTaThl M BBIBOABI IO OCHOBHBIM, NPHUHIHUIMHUATIBHO BaKHBIM
3aja4am paboTHI;
2. wim noadbop o0opyaoBaHusi, 00BEKTOB, MaTEpUAJIOB, a TAKXKe PadOTHI MO HAYaly
OTIbITAa MPOBEN C MOMOILBIO YUUTENS; UM B XOJ€ MPOBEIACHUS OIbITA U U3MEPEHUMN
OBLITM JOMYIICHBI OMIMOKK B OMUCAHWW HAOIOJCHUM, (HOPMYIUPOBAHUH BBHIBOJIOB;
3. OMBIT MPOBOJAWICA B HEPALMOHAIBHBIX YCJIOBHSX, YTO MPHUBEIO K MOJYyYEHHUIO
PE3yNbTaTOB C OOJNBINEH MOTPENIHOCTHIO; UM B OTUY€TE OBUIH JOIMYIIEHBI B OOIICH
CIIOKHOCTH He Oojee JAByX OMMOOK (B 3amuciIX €IUHUI, HW3MEPEHUsX, B
BBIUMCIICHUSX, Tpadukax, TabIuIax, cxemax, W T.I.) HE MNPUHIMIHAIBLHOTO IJIs
TaHHOW paboThl XapakTepa, HO TMOBIMSBIIMX HA PE3yJabTaT BBINOJTHCHUS;
4. nomyckaet rpyOyro omuOKy B X0J/€ IKCIepUMeHTa (B 00BICHEHUH, B OPOPMIICHUH
paboThl, B COOJIIOJICHUN TIPABUIJI TEXHUKK 0€30MacHOCTU MpU paboTe ¢ MaTepuaiaMu
U 00OpyJIOBaHHMEM), KOTOpas  HUCHpaBISIETCS MO TPeOOBaHUIO  YUUTEIS.
OT1merka m" CTaBUTCH, eciu YYECHUK:
1. He ompenenua caMOCTOSITENFHO LIETh OMBITA; BRIIOJIHUI paboTy HE MOJHOCTHIO, HE
MOJTOTOBWJI HY)XHO€ 00OpyAOBaHHWE W OOBEM BBIMOJIHEHHON 4YacTh paboThl HE
MO3BOJIAET clenaTh MPABHIIBHBIX BBIBOJIOB;
2. WIM ONBITHl, W3MEPEHUs, BBIYUCICHUS, HAONIOACHUA MPOU3BOIMINCH
HENPaBUIBHO;

3. wiu B Xoze paboThl U B OT4YETE OOHAPYKHIIMCh B COBOKYMHOCTH BCE HEOCTATKH,



OTMEYEHHBIE B TpeOOBaHUSIX K OIIEHKE "3,
4. nomyckaet nBe (1 6ojee) rpyObie OMMOKHU B XOJIe SKCIIEPUMEHTA, B 0ObSICHEHUH, B
odopmiieHUH pabOTHI, B COOJIFOACHUHN TIPAaBWII TEXHUKH O€30MaCHOCTH IpU padoTe ¢
BELIECTBAaMU M OOOPYJOBaHUEM, KOTOpbIE HE MOXET HCIPaBUTh JaXke 10
TpeOOBAHUIO YUUTEIIS.

OHeHKa CaAaMOCTOATEJIbHBIX TIMCBMEHHBIX M KOHTPOJBHBIX paﬁoT.

Ormerka "s" CTaBUTCH, €CIIu YYECHUK:
1. BBITIOTHUIT paboty oe3 01112 (0 u HEJI0YETOB,;
2) JOITYCTHI HE oonee OJTHOTO HEeJ04eTa.
Otmetka "4'" cTaBUTCA, €CIM YUCHUK BBINOJHUI paOOTy MOJHOCTHIO, HO JOMYCTHI
B HEW:
1. mwe Oomee ogHOW  HErpyOoM  OmMMOKM W OJHOIO  HEJIOYETa,;
2. WIn HE 6onee IBYX HEJI0YETOB.
Otmerka "3" craBuTCS, €CJIM YYCHUK MPaBUIBLHO BBIMOJIHWI HE MeHee 2/3 paboThl
WIH JIOITYCTHUI:
1. HE Oonee JBYX rpyOBIX OIHOOK;
2. wiu He OoJiee OJHOM TpyOOl M OJHOW HErpyOOi OMIMOKM M OJHOTO HEHAO0YETa;
3. WIIN HE Oonee IBYX-TPEX HErpyObIX OIIHNOOK;
4. 158101 OJIHOM HerpyOoi OIIUOKHU " Tpex HEJIOYETOB;
5. WM TpU OTCYTCTBUU OIIMOOK, HO MPU HAJIUYUHU YETHIPEX-TISITU HEIOYETOB.
OT1merka m" CTaBUTCH, eciu YYECHUK:
1. gomycTuia 4yuciao OMMOOK M HEJOYETOB MPEBOCXOMSINEE HOPMY, MPH KOTOPOU
MOXET OBITH BBICTaBJICHA OIl€HKa "3,

2. 501041 CCJIN IIpaBHUJIBHO BBIITOJIHNI MCHECC ITIOJIOBHUHBI pa6OTI>I.



Pabouasi nporpaMMa OpUEHTHPOBAHA HA YYeOHUK:

Kamenckuii A.A., KpukcynoB E.A., [Taceunux B.B. buonorus. Bsenenue B
obmyro Owosoruto U s3kosoruto. 9 k1. — M.: poda, 2007 — 304 c. (I'pud:
PexomennoBano MO POD).

Ilepeuens yuebno-memoouueckux cpeocme o0yueHus

l. ®enepanbHbIi ['ocyapCTBEHHBIN CTaHAAPT.
2. [TpumepHas mporpamMmma OCHOBHOTO 0061iero oopazoBanus. (COOpHUK
HOPMAaTUBHBIX JIOKYMEHTOB. buonorus. denepanbHbINA KOMIIOHEHT

rocyJapCcTBEHHOTO cTaHaapTa. [IpumepHsIe mporpaMMel o 6mosoruu. - M.: Jlpoda,
2007).

3. buonorust 5 -11 knaccel: mporpammbl [Jis 00111€00pa30BaTEIbHBIX
YUPEKIACHUM K KOMIUIEKTY Yy4eOHUKOB, CO3JIaHHBIX I10J] pyKoBojicTBoM B. B.
[Taceunuka/aBt. Coct. I'. M. [lanpasiea. — M.: JIpoda, 2009.

4. Kamenckuii A.A., Kpukcyno E.A., [laceunnk B.B. buonorus.
Beenenune B o0mryro Ouosoruro u 3kosoruto. 9 ki — M.: Jlpoda, 2007 — 304 c.
(I'pud: PexomennoBano MO P®D).

5. B.B. ITaceunuk, I'.I'. llIBeroB «BBenenue B 00mIyr0 Ouosoruto. 9
kiacc»: Pabouas terpaapr k yueOHUKY «BBenenue B oOuryto 6uosioruro» 9 kiace. —
M.: Ipoda, 2006. — 96 c.

Jlonoanumenvnasa numepamypa:

1. ['oToBUMCH K €ITMHOMY TOCYIapCTBEHHOMY 3k3aMeHy: buosnorus/ O0mas
ouosiorusi. — M.: Jlpoda, 2004.
2. A.A.Kamenckuii, H.A CoxkonoBa, C.A. TutoB. BcrynurenbHbie

9K3aMEHBI: Ballla OleHka mo Owonoruu. — M.: M3marensckuii nieHTp «Benrtana -
I'pad», 1996.

3. A.A. Kamenckuit u ap. 1000 BonpocoB u oTBeTOB. bronorus: yaedHoe
nocobue Il MOCTymnaux B By3bl. — M.: KHkHbI oM «YHUBEpcute, 1999.

4. Tectel. buonorus 9 knacc. BapuaHThl U OTBETHI [IEHTPAITM3OBAHHOTO
tectupoBanusi — M.: ®I'Y «DenepanbHblil HEHTp TecTUupoBanus», 2007. -78c.

5. [Ilemukora E. 0. Benenue B 00111yt0 OMOJIOTHIO M SKOJIOTHIO. 9 Kiacc:
noypounble 1iansl o yueOHuky A. A. Kamenckoro, E. A. Kpukcynosa, B. B.
[Taceunuka/ aBT-cocT. E. 0. llemukoBa. — Bonrorpaa: Yuurens, 2010. — 293c.

Y4eOHO-MeTOAMYECKHE CPEeACTBA 00yUeHUA

1. @enepanbHblil [ 0Cy1apCTBEHHBIN CTaHAAPT.
2. [Tpumepnas mporpaMma OCHOBHOTO 00miero oopa3oBanus. (COOpHUK
HOPMaTHUBHBIX JIOKYMEHTOB. buonorus. denepanbHbIi KOMITOHEHT

rocyJIapCTBEHHOIO ctanjapra. [Ipumepnsie nporpamMmsl o Ouosoruu. - M.: Jlpoda,
2007).



3. buonorus 5 -11 kmaccel: mporpaMmsbl Jjisi 00111€00pa30BaTEIbHBIX
YUPEKJACHUN K KOMIUIEKTY Yy4eOHHUKOB, CO3JIaHHBIX I0J] pyKoBoicTBoM B. B.
[Taceunuka/aBt. Coct. I'. M. [lanpasesa. — M.: [Ipoda, 2009.

4, Kamenckuit A.A., KpukcynoB E.A., ITaceunuk B.B. buonorus.
Brenenune B o0mryro Ouosoruio u 3kosioruto. 9 xia. — M.: Jlpoda, 2007 — 304 c.
(I'pud: PexomennoBano MO P®)

3. B.B. Ilaceunuk, I'.I". IlIBenoB «BBemenue B oOmryro Ouosoruro. 9
kiaccy: Pabodast Tetpanp k yueOHuky «BBenenue B oOmryro Ouonoruro» 9kmace. —
M.: Jlpoda, 2006. — 96 c.

JlonoiHUTe IbHAS JIMTEpaTypa:

1. ToroBuUMCS K €IMHOMY rOCyJapCTBEHHOMY 3K3ameHy: buonorus/ Ob1mas
ouosiorusi. — M.: Jlpoda, 2004.

2. A.A . Kamenckuii, H.A CokonoBa, C.A. TutoB. BcrynurenbHbie
HK3aMEHBbI: Ballla OlleHKa 1o Ouosoruu. — M.: M3parenbckuii nentp «Benrana -

I'pad», 1996.

3. A.A. Kamenckuii u nip. 1000 BoripocoB u oTBeTOB. bronorus: yuebHoe
nmocoOue Juist MOCTynaronmx B By3bl. — M.: KHuxkHBIN oM «YHHUBepcUTeT», 1999.
4. Tectel. buonorus 9 knacc. BapuaHTel U OTBETHI LIEHTPAIMZOBAHHOTO

tectupoBanusa — M.: ®I'Y «DenepanpHbii HEHTP TecTUpOBaHus», 2007. -78c.

5. [IlemukoBra E. FO. BBeaenue B 00111yr0 OMOJIOTHIO M 3KOJIOTHIO. 9 Kiacc:
noypounbsle 1ansl o yueOHuky A. A. Kamenckoro, E. A. Kpukcynosa, B. B.
[Taceunuka/ aBT-cocT. E. 0. llemukoBa. — Bonrorpan: Yuurens, 2010. — 293c.

Nudopmanuio o0 opranuzanuu, npoBeaeHur W nemoBepcuun EI'D u TMA
MO>KHO HAlTH HA calTax:

http://www.mon.gov.ru MUHHCTEPCTBO 0OOpa30BaHUs U HAYKH

http://www.fipi.ru IToptan ®UIIN — denepanbHblil UHCTUTYT MEAATOTUYECKUX
W3MEpPECHUN

http://www.ege.edu.ru ITopran EI'D (urdopmarimonnoii nogaepxku EID)

http://www.probaege.edu.ru [lopran Enunslii sx3amen

http://edu.ru/index.php ®enepanpuslii mopran «Poccuiickoe 06pa3zoBaHuE)

http://www.infomarker.ru/top8.html RUSTEST.RU - ¢enepanbubiii 1EHTP
TECTUPOBAHUS.

http://www.pedsovet.org Beepoccutickuii atepuet-Ilencoser.






